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introduction

Weicome to the AT-FS2 microcomputer-based flight gissgdator. This
simulator runs on the Atari 400, 600, 800, 1200, and 1400 series computers
with 48K minimum RAM and single floppy disk drive. it gfiers aircraft flight
simulation that considers 47 important aircraft chacacigastics and provides
an out-the-window view using a 3D dynamic shaded color graphics flight
display. Extensive flight controis (accessible using keyboard or joystick) and
minimum VFR and IFR instrumentation as specified by the FAA (displayed
on the screen) arq included.

The AT-FS2 simulates the instruments and flight characteristics of a Piper
PA-28-181 Archer II; a single engine, 148 mph, non-retractable gear aircraft
equipped with a good set of avionics. This aircraft was chosen because it
offers good performance yet is simpie (it has no retractable gear or constant
speed prop) and is easy to fly.

in addition to flight simulation, AT-FS2 includes the "WW | Ace" game. This
game equips the plane with bombs, machine-guns and a radar screen and
provides an entertaining match of pilot skill and strategy against computer
controlled enemy aircraft.

This is a SubLOGIC second-generation flight simulator. The flickering black
and white line-drawing graphics of first-generation simulators are replaced
by solid, shaded color graphics. Flight instruments now look like “the real
thing” rather than simply being adequate. The flying erwironment also is
improved. The small “worid” of a few hundred square miles is replaced by a
world that is more than ten-thousand by ten-thousand mites square and
snoommpasses the whole continental United States with a resoiution finer
than 2.5 inches. Flight Simulator Il now includes more than eighty airports,
winds, clouds, time of day (for day, dusk, and night fight), and navigation
aids.

The added features make the aircraft much more difiowlt to fly than
first-generation simulators, 8o as a conveniencs to new pilots, two flight
modes are provided. The easy mode makes the aircralR very forgiving of
flight control, engine control, and navigation biunders. The reality mode
adds more sophisticated flight simulation factors.
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The simulator will now be described. A few sssentials will be covered in the
Quick Test Flight section so you can get the program running and the plane
off the ground. Controls, instruments, flight techniques and navigation then
will be covered in detail.

Flight Training and Training Sids

The FS2 Is useful in many flight training areas (navigation, visual
orientation, and illustration of flight fundamentals). Aithough the simulator is
entertaining and flies surprisingly like a real airplane, there is no substitute
for a good flight training course that includes ground school and flight time
in real aircraft. ‘

The regulations regarding the logging of simulated instrument approaches
(for general aviation under FAA Regulations Part 81.57) are hazy.
SubLOGIC is pursuing the topic of acceptance and approval by the FAA
(perhaps with the addition of flight control hardware).

This manual explains flight simulator behavior and basic flying techniques.
itis not a thorough flight instruction course. Further training handbooks and
maps will be very heipful, especiaily for the novice pilot. Flight manuals and
maps are available at FBOs (Fixed Base Operators) or flight training
schools at most airports. They may aisc be obtained directly from mail-order
suppliers such as Sporty’s Pilot Shop, Clermont County Airport, Batavia,
Ohlo 45103, (513) 732-2411. The following publications are recommended:

For the novice pilot with no manuals yet:

Flight Training Handbook. 1980 revision. U.S. Department of
Transportation, Federal Aviation Administration.

Aviation Fundamentals. 6th Edition. Jeppesen Sanderson, inc.

Instrument Flying Handbook. 1980 revision. U.S. Department of
Transportation, Federal Aviation Administration.

For all pilots:
Airman’s information Manual. Latest edition. Aero Publishers Inc.
Seattle Sectional Aeronautical Chart
Los Angeles Sectional Aeronautical Chart
New York Sectional Asronautical Chart

Chicago Sectional Aeronautical Chart
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Running the Program

Before delving into aircraft controls and instrumentation, it's a good idea to
get the simulator running. The startup procedures now will be covered.

System Requirements

The following equipment is required:
1. Atari computer.

2. Atleast 48K of RAM.

3. Atleast one floppy disk drive.

The following equipment is optional:

4. One or two joysticks.

NOTE: A fow features aré avaiable only with 84K of RAM installed. These'
features are switched in automaticaily. See Appendix 3 for a 48K and 64K
feature comparison,

Joystick Setup

A joystick can be used for aileron, elevator, brakes, and machine gun
control. A second joystick can be used for throttle and flaps control.

Plug the left joystick into controlier jack 1 and the night joystick (if usad) into
controller jack 2. The section on Joystick Control explains the joystick's
function. If you are just getting started with the simulator, use keyboard
controls until you get familiarized. All examples use keyboard entry, and a
joystick will just confuse matters.

Booting up the Disk

Tum off the Atari computer, and tum on the disk drive. Insert the disk labeled
Flight Simulator iI. Tum on the computer. The control panel and program
will then load. Load time is about one minute.

A menu will appear. Select your monitor type. Then select Demo or Flight
mode.

v

1

Scenery Disks
The Flight Simulstor it disk contains scenery for the Chicago and War

Game scenery areas. Typing CTRL E while in fight magse lists the available
scenery areas on the disk currently in the drive.

Disks marked Scenery Disk are used to store scenery in other areas. A
scenery disk for the Chicago, Los Angeles, New York, and Seattle areas is
Included with this package. Scenery disks for other areas can be obtained
from SubLOGIC.

To use a scenery disk, run the fiight simulator and get into flight mode.
Remove the Flight Simulator Il disk and insert the Scenery Disk. Type
CTRL E to 'log in’ the scenery disk and display the avaliable scenery areas.

NOTE: Always make sure to type CTRL E after inserting a scenery disk.
This informs the computer that more scenery is available on the newly
inserted disk. The [ and @ keys aiso function as & CTRL E keypress.

Preliminary Adjustments

The FS2 flight simulator is at its best when displayed on a color television or
a composite color monitor. Black and white TVs or monitors can also be
used. A startup menu will ask you to specify your monitor type (color or black
and white). Scenery colors will be modified to best suit your monitor type.

A Quick Test Flight

The following steps are presented to get you flying as quickly as possible.
This procedure gives an idea of what the simulator is all about and satisfies
the natural urge to take the plane out for its first flight without reading the

girplane flight manual first.

1. Boot the disk labeled Flight Simulator il as described in the Booting
up the Disk section.

2. Whenthe instrument panel and startup menu appears, press the A key
it you have a color monitor or B for a black and white (or monochrome)
monitor. '

3. On the second startup menu page, press A for an automatic demo
(reboot to get out of it) or press B to continue the test flight.
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. YoumnowonmomnwayatMotgsFleldmChlcago(asmaualrponon

apeninsula, surrounded by Lake Michigan). Press 5 followed by F, This
Is a view out the left side of the airplane. Notice the wing at the bottom
of the 3D view on the screen.

- Press 5 followed by B. This is a view out the back of the plane. Notice the

tail at the screen’s center.

. Press 5 followed by T. This reverts to forward view. '
. Press B three times in rapid succession (no more than 1/2 second

between keypresses). This raises the elevator a bit.

. Press the RIGHT ARROW key sixteen times in rapid succession. This

lncroamtmomotofuu.meplanewillstamouingdownmway.

X ﬂnplamwmtakooﬂbymn.nwmbovlsuullyobviouswhonyouhm

the ground. Once off the ground, press 5, then B to look out the back
again. Press 5, then T for front view. Watch the flight instruments.
Airspeed, altimeter and vertical velocity gauges wil all show movement.
Press F. The plane will start banking. You will notice the horizon “titting.”
Don't let the bank get too steep. After about 20 degrees of bank, press
G to neutralize the ailerons and keep the plane in its current bank.
Press ESC. Alarge menu will appear. This menu is used to adjust flight
parameters. Hit the RETURN key many times. The arrow will sequence
through two edit pages with about forty adjustabie parameters. After
looking them over press ESC again to get back into flight mode.
NowprmHﬁvotimoaandwaitforabmﬁoneminutowithomhtomdm
with the controls. .
Aner-mh.thoslmulatorresotsmdrotumsyoubmpfoommmbh

starting location.
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Flight iInstrumentation, Radios, and jUsusl Systems

The FS2 has all instruments and equipment requisad pader FAA regulations
parts 91.33, 91.24, and 91.52 for day and night visugidight rules (VFR) and
day and night instrument flight rules (IFR) under aon-icing conditions,
including flight within terminal control areas. A digital dlock with an hours,
minutes, seconds readout now is accepted in place of a sweep second hand
for instrument flight and is used in the FS2. Figure 1 defines the simulator's

. 3D display, flight instruments and radios. The display screen is split

horizontally into two sections: the upper 3D out-the-windshieid display, and
the lower half instrument pane! and radio stack.

The Three-Dimensional Out-the-Window Display

Thisis a view out the aircraft’s forward windshieid. Ground terrain, runways,
and the horizon are usually visible. In extreme cases (such as when
performing aerobatics) only the sky or ground is visible.

Visual effects are very similar to those encountered in real flying. Going
through clouds causes the view to become completety white. On clear days,
the sky is biue. Cloudy days result in & gray sky uniess you break through
the cloud layer to biue sky.

The default viewing direction is out the front windshield. You may also look at

the world from nine different viewing angies (including left, right, and down)
using the view sedactor feature (see the Alrcraft Controls section for details).

The Standardized instrument Cluster

The six basic fiight instruments are grouped in the Mandardized Instrument
cluster shown in Fig. 1. This cluster includes:

em Function

1 Airspeed indicator {(indicates airspeed in knots).

23 Attitude indicator or artificial horizon.

4.5 Altimeter (altitude in feet above sea level, not above
ground level). .

47,48 Tum coordinator.

44,4548 Heading indicator (directional gyro or gyro-compass).

40 Vertical speed indicator or rate of climb indicator (reads in
hundreds of feet per minute).
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These instruments are arranged as they would be in nearly any aircraft. The
style of these instruments varies from plane to plane. The most modem
forms of thess instruments are used in this simulator.

Alrspeed indicator (tem 1)

THis IRSIFUMB MukBUres sirmpesd In kPots. Thia is an sir-presaure
activated gauge and indicates the speed the aircraft is moving through the
air around it. This gauge does not show ground speed.

Attitude Indicator or Artificial Horizon (tems 2,3)

The words artificial horizon summarize this instrument’s function. Markings
on the instrument’s face aid you in determining the alrcraft's pitch and bank
attitudes. The center bar, when aligned with the horizon, indicates straight
and level fight. Bank markings at the edge of the instrument (item 3) indicate
10, 20, 30 and 60-degree banks. The bank indicator (a small arrow at the top
of the gauge) points to the bank markings. The arrow is stationary at the top
of the gauge — the markings around the edge move. Horizontal markings
near the center indicate nose-up and nose-down pitch angles.

Altimeter (ltems 4,8)

Altitude in feet above sea level is measured. This gauge is read as a clock
face with 10 instead of 12 divisions. The small hand indicates thousands of
feet, while the large hand indicates hundreds. The FS2 altimeter has fine
20-foot increments between the 100-foot markings. Atmospheric pressure
operates this gauge. Barometric pressure changes caused by changes in
the weather can oauUSS 8riort in the altitude reading, 80 pllots fiying below
18,000 feet must often calibrate this gauge to the barometric pressure of the
airspace through which they are flying. The small knob on the gauge (item
4) is used to set the barometric pressure in the small square window on the
face of the altimeter (near the “3%). The FS2's aitimeter can be adjusted for
barometric pressure by pressing the CTRL B key. A “B” appears on the
altimeter’'s adjustment knob to reference this key.

A small arrow near the outside of the gauge (64K) acts as the gauge's “third
hand” which indicates tens of thousands of feet. Remember, this gauge
reads altitude above sea leve!, not ground level. At an airport at a 750 ft.
elevation, the altimeter reads 750 ft. while sitting on the ground (after
barometric pressure adjustment).

. - . » ’
- ' ' .
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Turn Coordinator (ltems 47,48)

The airpiane sithouatte (item 48) indicates rate of tum. No numerical value
is presented on this gauge. Instead, a single tum rate position is marked.
When the gauge aligns with the L or R, & 2-minute tum results (a turn rate of
180 degrees per minute). The turn coordinator, uniike the tum indicator
gauge used in some planes, uses a 35-degree canted gyroscope that
refiects both bank and heading changes. Pitch, however, has no effect on
this gauge.

The bail portion of the tum indicator (item 47) is a slip/skid indicator that
Indicates the degree of aircraft coordination. When the ball is centered, the
aircraft’s longitudinal axis is paraliet to the direction of flight and the flight is
coordinated. Coordinated turns are the safest tums and require appropriate
amounts of bank and yaw using allerons and nudder. Some maneuvers
(notably skips and skids) are not coordinated. These will be covered in the
Advanced Flight section.

Heading indicator or Directional Gyro (items 44,45,46)

This is basically a gyroscopically-controlied compass. This compass is
much more responsive and steady than the magnetic compass (item 14)
which tends to bob around uniess the aircraft is flying smooth, straight, and
is not accelerating or decelerating. The FS2's heading indicator shows both
course (item 48) and reciprocal course (item 44). The heading indicator,
being gyroscopically operated, has no inherent direction seeking
characteristics and must be sat manually using the magneétic compass
before A flight. Gyroacopio produsion and the eerh's rotatioh cause the
gyro-compass to drift over a short period of time, 30 the pilot shouid
occasionally (at least a few times per hour) adjust the gyvo-compass to
match the magnetic compass. Tholmobomhem(bmﬁ)huaodfor
this adjustment.

The FS2's heading indicator can be set to the current magnetic compass
heading by pressing the CTRL D key. A “D” is marked on the heading
indicator's adjustment knob as a reference. Make sure the magnetic
compasshassemeddownaftoratumotdnpndmmavoidan
erroneous heading ssiting.
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Vertical Speed Indicator (item 40)

This instrument shows rate of climb or descent in hundreds of feet per
minute. This gauge operates on air-pressure change and is not adversety
affected by absolute barometric pressure. New pilots are cautioned not to
“chase" this gauge in pursuit of constant-attitude fiight. The gauge lags
slightly behind the aircraft's responses and so will the pilot's responses if
this gauge is chased.

Other Instruments

Magnetic Compass (item 14)

This instrument appears at the top of the panel above the radios. This is a
standard magnetic compass. It is assumed to be magnetically correct and

requires no correction card to interpret. The compass is subject to isogonic
effects (variations in irug versus magnetic north).

Omni-Bearing indicator with Glide Siopa (items 6 to 11)

This is a navigation and landing approach instrument that is used in
conjunction with the NAV radio and VOR stations. This instrument and its
operation will be explained in the World Navigation section. A second
omni-bearing indicator (items 35 to 39) with no glide siope is provided. Two
NAV radios and omni-bearing indicators are useful in navigation and greatly
simplify instrument flight.

Cilook (item 1)

This is a standard digital clock that measures hours, minutes and seconds.
This clock runs in real time. Under the 1982 Federal Aviation Regulations, a
digital presentation qualifies for IFR flight in lieu of an analog sweep second
hand clock.

Lights Indicator (item 22)

This indicator tells whether the aircraft’s lights are on or off.

Magnetos indicator (item 23)

This indicator shows the condition of the magneto switch (off, right, left,
both, start).

AL gt
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Carb Hest indicator (item 31)

mwmwmmmmmmmaundonoroq.
When off, the letters C.H. appear. When on, the wosd HEAT appears in

orange letters.

O, M, and | Lights (item 16)
mmimmmwmanu.m.wmmmqum
on instrument appsoaches.

Stall Warning Light (item 49)
mambmmmmmbmmmmw.

1

Leftfuel tank gauge.
Fuel tank selector indicator (points to right or left fuel
gauge to indicate current tank being used).

Right fuel tank gauge.
almmuregaugo(Lanstthabwmdhloh).
Oiltemperature gauge (C and H stand for cold and hot).
Digital tachometer indicates engine RPM.

Suction gauge indicates vatuumm availabie t bperate
vaouum-driven gauges.

Radios

Six radios are provided: the NAV1 and NAV2 (navigation), COM ’
(communication), DME (distance measuring equipment), ADF (automatic
direction finder), and transponder (see Fig. 1).

The NAV radios (items 17 and 19) are used to tune-in and identify VOR
navigation aids (to be covered later). These are 200-channel radios that
receive frequencies between 108.00 and 117.95 MHz with 50 kHz
separation. These receivers control the omni-bearing indicators (Fig. 1,
items 6-11 and 35-39). The NAV1 radio controls the top omni-bearing
indicator, and the NAV2 radio controls the bottom omni-bearing indicator.
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The communication radio (item 18) is a 380-channal transceiver that covers
frequencies butween 118.00 and 185,86 MH2 with 80 kHz separaton, The
fight simulator uses the COM radio as a receiver only. Airport, weather, and
SEproash infurmation can be reesived by tuning in Automatio Terminal
information Service (ATIS) which is available near major airports. The area
maps give the ATIS frequencies for each airport where ATIS is available.
The common traffic advisory frequency i8 listed for airports with no ATIS.

The DME radio (item 18) is tuned to the NAV1's VOR station. its digits tell
you how many nautical miles from the VOR station you are.

The ADF (64K ONLY) is used to tune non-directional radio beacons (NDBs).
When the ADF option is selected using the editor, the bearing indicator (the

gauge used with the ADF receiver) takes the place of VOR2, and the ADF
receiver replaces the NAV2 radio. The ADF receiver covers the frequencies
from 200 kHz to 999 kHz in 1 kHz increments.

Two additional radios are added for sake of completeness. An encoding
altimeter is hidden behind the instrument panel (so ATC can check your
altitude), and an emergency locator transmitter is mounted behind the back
seats (80 you can be rescued when you crash).

e
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Aircraft Controls

The Atari machines are excelient computers, but their standard equipment
urwonumto!ydooonotlndudoaeomdyoko.mdduw.mdammme
lever. Keyboard keys therefore are used as aircraft coniais. At first, this
mymn“kuapoorwaytoconwmodman-mluouldnotpmlbly
give you the feel of the real controls. When properly asranged, however,
keys give excelient controllability. The simulator also accepts joysticks
which add to control realism.

The simulator, ke a real aircraft, has many controls, but only the primary
fight controls are needed to get you flying. The best way to learn the
simulator's controls is to start with the primary flight controis. Other controls
can be leamed as needed after your first few flights.

Primary Flight Controls

Figure 2 shows the FS2 primary control keys. These keys are arranged
positionally. instead of using key letters for references (such as R for right
and L for left), a control diamond pattem is used. The idea is to position your
hand on the control diamond keys (middie finger on the G key, index on F,
ring finger on H) and press the keys by rocking your hand right and left as
you would a joystick. :

Familiarize yourseif with the definitions of of yaw, pitch, and roil (see Fig. 2).
Figure 2 also shows the primary flight controis and aircraft control surfaces
(movable wing sections that cause the aircraft to yaw, pitch and roll about its
axes). The control keys correspond to the physical positioning of the yoke
and rudder pedals in an aircraft.

Keyboard keys don't give the position fesdback that real controls do, so
control position indicators are shown on the instrument panel (Fig. 1, items
33,41, 42,43).

Control Yoke (or Stick)

The control yoke is a steering-wheei-like control on some pianes, and a
control stick on others. Yoke rotation or stick right-left movement controls
the ailerons and causes the aircraft to roll. Yoke movements toward and
away from the pilot or stick forward and back movements controi the
elevator and cause the plane 1o pitch nose-up or nose-down.
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Figure 2. Primary Flight Controls
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Figure 3 shows the yoke's aileron control function and effects.
Flgurodshowsmoyoke'selevatoreontroltumﬂmweﬂm.

Practice using the yoke:

1. Boot up the simulator.

2. Podﬁonyourrighthandonthocontroldlamﬂ(wdddleﬁng«onG).

3. Withyour index finger, press the F key 3 times. Reek your hand about the
G key as you would move a joystick to press F.

4. Notice the alleron control indicator (see Fig. 3) move to the left.

5. Press G to center the ailerons.

8. Try right allerons (H) key, and move the aileron indicator right and left
without using the center key. The center key is only a convenience to let
you quickly move the ailerons to center position.
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T ATTITUDE
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KEYBOARD
Figure 3. Allerons — Controls and Effects :

7. Move the elevator through its control range. Rock your hand forward and ’
backward pressing the T and B keys quickly and repeatedly for v
nose-down and nose-up control. Think of this motion as pushing the yoke x

away from and toward yourself.

8. Watch the elevator control indicator on the panel (see Fig. 4). ‘ Figure 4. Elevator—Controls and Effects
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Micro-adjustable Elevator: The elevator often requires large control
movements, but at other times requires very small movements. Making the
slevator sensitive enough to perform small movements would have required
more than 50 notches of elevator to handle the large control movements.
instead, & “micro-adjustable” elevator is used. :

Rapidelovatorkoypresseseauseﬂwelevatatonmolnlmm(m
186 notches from full up to full down). Single keypresses or sequences of
keypresses at intervals greater than half a second result in halt-scale
“micro-movements” (32 notches from full up to full down). The indicator has
only 18 positions, 80 micro-movements only show on the indicator once
every two keypresses.

Micro' adiustments are good for making stafl adjustmenits (when
estabiishing straight and level flight for example), and large movements are
ussful when large changes are required.

Joystick Control
One or two joysticks can be used. They control the following:
Left joystick (Jack 1)
Left-right = aileron
Forward-back = elevator o )
Button = view select (press button followed by left, right, front or
back on stick to select view direction)

Right joystick (Jack 2)
Left-right = flaps
Forward-back = throttie
Button = brakes on ground: guns in air (in War Game)

Rudder Pedals

The C and M keys are the rudder pedals (see Fig. 5). Your thumb and little
finger should be placed on these keys respectively.

in auto-coordinated flight mode the rudder and ailerons are locked together
and both controf surfaces and screen indicators move together. in
manual-coordinated flight mode, ailerons and rudder must be controtied
separately. The Flying the Aircratt section explains flight coordination and
when to use manual and auto-coordinated modes.
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Throttie Lever v

Fow BiGHr ARROW sl LERT ARROW kays as the thioltle lever. Figure §
shows the controls and the throttle indicator. There are 15 notches of throttle.
The arrow keys increase and decrease the throttie one notch per press.

The / key can precede a RIGHT ARROW or LEFT ARROW keypress to
indicate full or cut throttie. The / key is a convenience that lets you go from
Idle to full throttie (when beginning a takeoff for exampie) without having to
press the RIGHT ARROW key fifteen times. Keep in mind that this is just a
convenience. It is a bad practice to quickly move the throttle from idle to full
as it can bog down and stall the engine. Slow, smooth throttie movements
are always preferable.

KEY SEQUENCE, ACTION o
Press * % © | 1 notch loes throtile

Pross * *= * | 1 nessh more thronle

Proes °/° then * ~% * | Cut throttie te §
Prees °/* then * ¥ Full threttle te a
16 aotehes

o) Contrel heys
€90 18 “notehes”
18 = full throtls (full povwer}
Throttie lover 0 = out throtthe {angine ifie)
shiding her
Indiontor
Indisster
b} indieater

Figure 8. Throttie—~Controls and indicstor

. Secondary Alrcraft Contrals
Secondary aircraft controls adjust less-often-used comiepl surfaces, set
radios, control the engine, and control the simulation ilaell. The AT-FS2
Flight Reterence Card (Fig. 7) outiines the compiete apmeo! key set.

There are a few general rules regarding key assignragnie:

1. Al right-panel adjustments (nav, com, mags, lights, etc.) are performed
using the CONTROL or CTRL key with the first letter of the item to be
.adjusted. For example:

navradio = CTRLN
comradio = CTRLC
xpndr = CTRLX(orCTRLT)
lights = CTRLL

The only exception to this rule is carb heat which is CTRL I (for ice). This
was chosen because the CTRL H key is in the control yoke area.

2. All instrument knob adjustments (altimeter, heading indicator, VOR OBI
sot) are performed using CTRL followed by the letter shown on the knob:

altimeter barometric pressure adjust = CTRL B
VOR set =« CTRLV

3. The SHIFT key is never used. Some keypresses use the upper case
symbolonmekeycap.butmeSHlFTkoylsmwmdwnhthem.The
RIGHT and LEFT ARROW keys are two exampies. Never press the
SHIFT key with these keys.

4. The > and < keys mean increase and decrease. Think of them as
arrowheads. Radio and other adjustments ail follow the same
convention: the CTRL key and identifier keys are pressed to select what
to adjust, and the > and < keys adjust the vaiue. For instance, 10
Increase the COM radio frequency press CTRL C followed by one or
more > keypresses.

5. Use the CTRL key as you would a SHIFT key. Holt it down and then
press the desired letter key, keeping CTRL down until the letter key
is released.

Flaps

The Y and N keys raise and lower the flaps. The Archer I has four flap settings
or notches: up, 10, 25, and 40 degrees. The flaps are raised and lowered
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one notch pr keypress. When ape are appilied, it and drag are inoreased.
Flaps are used to siow a plane down and lose altitude on a landing approach
and to get the piane into the air as quickly as possible on takeoff.

Aflaps-position indicator shows the four flap positions (see Fig. 1, tem 13).

Elevator Trim

The R and V keys control elevator trim. Pressing R adds to the nose-down
eftect, and V adds to the nose-up effect.

Thoeaurolyokolsdimcﬂycomectodtoﬂndmtor.ommmom
attitudes put different pressures on this airfoil resulting in changes of force
on the control yoke. The pilot must counteract this force using control
pressure to keep the airfoils in their proper positions. Holding a steady
pressure (often a rather strong one) on the control yoke for hours on end is
fatiguing as weil as annoying. Trim is used to counteract constant control
forces and relieve the pilot from having to use constant control pressure.

in easy flight mode there is no need to use elevator trim because the

mmwmmwMyoumn.lnwmm.howm.h
tends to drift to some natural position depending on the

attitude. Thoolovatortrimcanbouudlownponuh flont

xmax;wmwmmmwmwmmm(mm 1,

Brakes

The SPACE BAR controls the brakes. Each press knooks & ittie bit off your
speed (about 2 knots) while taxiing on the ground. Proulhokoynpldlyand
repeatediy to stop the aircraft.

Engine Controls

These inciude:

1. Carb heat

2. Magnetos

3. Mixture control
4. Fuel tank selector

g ey,
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Cart Heat: The CTRL | key is the carb heat control. Cesbheat can be tumed
either on or off by pressing CTRL I. The C.H. indicator an the instrument
panol(Fig.1,nun31)indlcltulum.Itro.dsc.l'l.“\carbheatiaoﬂ.
and HEAT when on. Carb heat is usad to clear any ice #het may have formed
in the carburetor. It's a good idea to give a few seconds of carb heat while
on a landing approach so there is no danger of an ice~agused engine failure
during the landing.

Magnetos: The CTRL M key is the magneto switch. Pressing CTRL M
bogmaz-hynquonee.myhz,aﬁovsmtmbopnuod.

Sequence Result

CTRLM, 1 Magnetos Off

CTRLM,2 Right Magneto On

CTRLM,3 Left Magneto On

CTRLM, 4 Both Magnetos On

CTRLM,5 Start Alrpiane, then Both Magnetos On

Magneto control is automatic in easy mode. in reality mode, you must start
the engine yourself and control the magnetos using the magneto switch.
Mixture Control: ThoCTRLMkoyahourvnuthomlmmoomrol The
following settings are used:

Sequence Result

CTRLM, < Lean cutoft

CTRLM, > Rich (proper flight mixturs)

Mixture control ls automatic in easy mode.

Fuel Tank Selector: You may draw fuel from the right or left fuel tank. Select
fuel tanks as follows:

Sequence Result

CTRLF, < Left tank

CTRLF,> Right tank

The fuel selector indicator (Fig. 1, item 26) points to the selected fuel tank.
Fuel management is important, especially on long flights. Fuel is stored in
the aircraft’s wings and if you use only one tank, that tank’s wing will become
much lighter than the other wing causing an imbalance that you must
compensate for using control pressure.
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umxpododiy.chockmefuelgaugesandswhdnanksnmbdry.

Radio Controls

These controls perform:

COM radio frequency adjustment.

NAV radio selection between NAV1 and NAV2.

. NAV radio frequency adjustment.

VOR OBS selection between VOR1 and VOR2.
VOR 0B8S adjustment.

Transponder squawk code adjustment.

. ADF receiver frequency adjustment (64K ONLY).

NAV and COM Frequency Adjustments: The adjustment method reflects
aircraft NAV radio adjustments. On real radios, two knobs are used. One
sets the full megahertz frequencies (121, 122, 123, etc) and the other sets
the fractional frequencies in 50 kHz steps (.00, .05,.10, etc). Many new
radios are 720 channél modeis that work with 25 kHz steps, but none of
these in-between frequencies are used in the flight simulator.
Tosownmumogmmqm.mmmcmfamcoum
(CTRLNIorNAV)followedbymorm>or<keypressestokmm
or decrease the frequency as needed. To set fractional frequencies, press
CTRL C twice in rapid succession followed by > or < keypresses as
needed. Summarizing: .

Advance From 121 t0 126 MHz: CTRL C, >>>>>

Advance From .35 10 .55: CTRLC, CTRL C, >>>>

The CTRL N key will adjust the most recently used NAV radio. To select
between NAV1 and NAV2 radios, press:

Select NAV1:CTRLN, 1

Select NAV2: CTRL N, 2
After CTRL Nis pressed, the NAV frequency selector accepts keypresses in
aimost any order. You may freely mix 1,2,<,and > keypresses to adjustand
switch between radios after the single CTRL N key press.
The ATIS message is presented once after the COM radio is tuned. Press
CTRL C three times in rapid succession to repeat the ATIS message.
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Omni-Bearing indicator Mlmm:moal'tmwknobcanbo
‘lumod'bytyplngCTRLVfollowodby>or<kWtod\angeme
course and reciprocal course readings. The letter “v" gapears on the knob
as a CTRL V reminder.

SobctbemmOBHandOBleypmuingCTRLv.ideTRLV.z
respectively.
WM)UM:AW—digncodomustbowonmumsponder
when ATC (alr traffic control) requests it. Real transponders usually have a
kmb!oroadvotthetourdigits.Therzsimla(smknobs.Tosetme
wansponder.d\oosewhld\dignyounoedtod\ango.Todm\gothelemnost
digit,MCTRLTIoilowodby>or<knyptmnnoodod.Tosotme
ooconddlglt.hnCTHLTtwbefouowodby>or<koypnssos.PressCTRL
Tﬂvoeorfourmnostosoloamomlfdandlounhdioito.TthulﬁplecmL
Tkeypressosshouldbepoﬂonnodmrapldsuocudon.
ADF Adluctmont:Athroo-dingoquoncycodecanbooﬂontheADF
naMr.Ono.!wo.ormroempidCTRLAkeyprummmoleﬂ.mid,
undrightdsgitsreepocﬂvdy.Foilowulocﬂonwim>or<kaypremsas
noododtod\a.memwoctoddig_lt: ‘

left digit — CTRL A, >>> 4 » D F

mid digit - CTRL A, CTRL A, >>> 2 4 7

rgt digit - CTRL A, CTRLA,CTRLA, >>>l — ’ ]

View Selector

The normal 3D view is out the front windshield. The view selector allows you
to select from nine viewing directions. To seiecta view Jirection, press the 5
key, then press the key corresponding to the direction of view on the control

diamond (see Fig. 7). After the view is selected, the control diamond reverts
to its normal control functions.

Radar Selector

The FS2 has a radar viewleature. The radar view appears on the 3D display
area when radar is selected by pressing the 4 key. The > and < keys are

used to adjust the radar’s sampling range and act as zoom-in and zoom-out
controls. The 3D view is deactivated when radar is in use. To retum to 3D

display mode, press the view selector (5) key.




Misocsilaneous Controls

Lights: The CTRL L key tums on the navigation and instrument lights.
Lights must be tumed on (0 see the instrument panel at night. It's not
advisable 10 fly with ights on during the day. if you do, when night arvives
you may find that a buib on an important instrument is burned owt. Bumed
out buibs are replaced during refueling and servicing.

Altimeter Adjustment: The CTRL B key sets the altimeter 10 current
correct barometric pressure. Simply pressing the key sets the correct value.
You may notice the altitude reading change when this key is presssd. A °8"
is written on the altimeter’'s adjustment knob as a CTRL B reminder.

Heading indicator (directional gyro) Adjustment: The CTRL D key sets
the heading indicator to the proper direction using the magnetic compase as
a guide. Make sure the magnetic compass is settied down before pressing
the CTRL D key or an incorrect direction may be used 10 set the heading
indicator. A “D" Is written on the heading indicator's adjustment knob as a
CTRL D reminder.

Simulation Pause: The P key causes the simulation 10 pause. A second P

keypress resumes simulation.

Simulstion Reeet: The = mmmmnnm
restart position and conditions.

Simulation Reboot: mnew»mmmuwm

Keyboard Teohniques

Please keep the following item conceming keyboard control in mind when
flying.

Simuitaneous Keypresses
The keyboard handiing system only sampies the keyboard 15 times per
second. Never exceed the 15 presses per second kmit. Never press two

keys simultansously. This surely will exceed the limit. if two keys are
pressed without at least a fitteenth of a second between them, the Iatter key

is ignored.
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. Flying the Alroraft

When the simulator is started, the airoraft is on the ground at Chicago's
Meigs Fleid, a smail airport on a peninsula surrounded by Lake Michigan.
The piane is on runway 36 (Indicating a 360-degres heading) facing north.
The John Hancock Buliding and other city bulidings are in view. The engine
is running and the piane is cleared for immediate taksof!. At this time,
navigation is secondary to flight control. This section expiains how to get into
the air, maneuver the plane, and land.

" Flight Under VFR Conditions

On startup, the weather is fair. The sky is biue and the ground green
indicating & Clear day without a cloud in the sky. No winds are present. This
is perfect weather for VFR (Vieual Flight Rule) flying. A pliot fying VFR (as
opposed 10 flying IFR under instrument Flight Ruies) makes only moderate
uee of the flight instruments and relies on ground references and the visible
horizon for sircraft navigation and orlentation. The most important
instruments on your first VFR flight are the airspeed indicator and altimeter.
The alleron, rudder, slevaior, and throttie position indicators are also
important. Other instruments take on iImportance later, but for the first flight,
we will be concemed with what is seen out the window and how it relates 10
aititude, airspeed, bank, and plich attitude. -

Qetting Familiar with the Alrersn

I this is your first time in the plane, it is time 10 get famiiiar with k. Notios your
altitude. Altitude is measured as feet above sea level, and although you are
sitting on the ground, the altimeter reads the airport elevation (a few
hundred feet above sea level). Also notice the compass and gyro compass.
They have similar but seidom identical readings. The compass is read in
degrees. A 270-degree reading corresponds 10 the aircraft pointing west.
it is visually obvious when the aircraft is standing stil. The airspeed indicator
is ot its minimum position (resdings don't start untll 40 knots) and everything
in the 30 dispiay is stil. When the aircrat is still, you can experiment with
control movement. Tum the yoke full left then full right (using the F and H
keys). Also try the elevator (T and B keys), rudder pedale (C and M) and
centering control (the G key). Dont try the throttie yet.
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Now Is a good time to try the view selector. You are initially looking straight
ahaad. To kok to the right front side, press 5 loliowad by the H key. Figure 7
outiines the view salector keys. The view selector keys are positioned for
convenience and rapid selection. You must be aware of the view direction
you have selected in order to keep from getting disoriented. It's a good idea
to always revert to front view before getting involved with other flying tasks
(adjusting NAV radios, setting up an approach to landing, etc.).

The radar view is a valuable aid when on the ground. The radar image is
unrealistically accurate and is more like a map display. it can guide you around
airports and help with navigation in general. Select the radar display by press-
ing the 4 key. The > and < keys can be used to zoom In and out. The 4 and

5 keys are next to each other. You can switch between radar and 3D visual
display by alternating between these two keys. The 5 key normally requires
& view selection key to be typed after it. This is not the case when switching
from radar to 3D viewing mode. If you want to select a new viewing direction
after switching from radar to 3D mode using the 5 key, you must type a
complete view selection sequence (5 followsd by view direction number).

Taxiing

When on the ground you are, unfortunately, at the point of the fiight where
the 3D out-the-window display is at its worst. This is due to the limited
vertical resolution of the screen. While on the ground, everything gets
ciuttered on the horizon because most objects are viewed edge-on. itis
often hard to make out taxiways until you are ciose to them. Radar view s
quite useful when taxiing.

Begin taxiing by applying a bit of throttie (RIGHT ARROW). One notch is
enough. in the 3D display, you will notice things start to move. The radar
display shows a top-down view of where you are headed.

Try tuming the rudder from left to right. The rudder ground-steers the piane
by controlling the aircraft's nose wheel, and the plane can be steered like a
car using the rudder pedals. if the throttie is cut, the plane will eventually roll
to a stop. if you require a quicker stop, use the brakes (hit the SPACE BAR
key repeatedly). You must be moving to tumn the airplane. Practice taxiing
around the airport to get an idea of what low-level scenery looks like.

Pre-Takeof! Check

Once you are familiar with taxling, it is time to take off, but first you must do
your pre-takeoft check. Go to the end of the runway (sither end is OK for
now), point down the runway, and line the plane up with she center line.
Reduce throttie to zero and coast to & stop (use the beakes when
necessary). Now, go through this checkiist:

Pre-Takeoff Check List

1.- Check for proper elevator operation. Move the elevator up and down and
finally center it.

2. Check the rudder and allerons in the same way. Center them.

3. Check the engine gauges. Make sure that the oil pressure and
temperature are correct and that you have plenty of fuel. Check the
heading indicator against the magnetic compass and set it if necessary
{press CTRL D).

Note: A checklist used in a real aircraft has many more steps than this one.

It's hard to remember all the steps for safe startups, takeoffs, and landings.

‘The aircraft manutacturer provides many check lists with the aircraft, and it's

good to get into the habit of always using them.

Takeof!

it may be a good idea to read the section on tums, climbs, and glides before
takeoff, but because this is a simulator, you may just takeoff now and cross
those bridges as you come to them.

If you are ready, here goes. Get ready t0 steer the plane &3 it olls down the
runway. Small adjustments in steering are preferable 1o wild 2ig-2a0ging.
Now - FULL THROTTLE. Keep the plane on the rurmay. You should be
looking out the front windshield. Keep half an eye onthe airspeed indicator.
1t will start to rise. When you reach 48 to 53 knots you omn begin your rotation
(the point where you start to pull back the yoke and raiee the nose to put the
plane in its climb attitude to get off the ground). Abost Ywo notches of nose
up (elevator up, pull back on the yoke) is about right. Yau will notice the
runway drop away as you lift off. You will see the nose pitch up and the
vertical velocity indicator start to show a paositive reading. You are airborne.
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Climbing

The FS2 has the stability of a real aircraft when climbing. It essentially
climbs by itself without the need for constant adjustments. After takeof with
full throttle and a notch or two of up elevator the plane should be in a steady
climb,

When climbing, you can increase your rate of climb by increasing the throttle
setting (assuming you are not at full throttle already) while holding a
constant airspeed with the elevator. if you increase the throttie setting
without raising the nose, your airspeed instead of your climb rate increases.
By raising the elevator, you convert airspeed into vertical velocity.

The relationship between speed, vertical velacity, slevator and throttle is
compiex. Practice flights will get you familiar with the characteristics.

Non-pilots are cautioned against trying to aftain an increased or decreased
climb rate by merely pulling back or pushing in the yoke without adjusting
throttie appropriately to keep airspeed steady. Raising the elevator alone
will indeed increase your climb rate for a few seconds, but soon your
airspeed will drop as you lose momentum and you will either stall or drop to

a dangerously low airspeed. Downolevatoralonewillputyouhﬂoa
screaming dive.

Straight and Level, Constant Altitude Flight

Again, the FS2 acts as a real aircraft when in straight and level flight. The
most common problem in holding a constant altitude is slowly drifting from
yourdoslndalhtudebyqemngcarolessandnotchoddngthealhmowm
in awhile.

The transition from climb or glide to straight and level flight should be
gradual. Use elevator and throttle to gradually get desired speed with no
climb or drop. Don't chase the vertical velocity indicator. This can get you
into trouble. After making small corrections using the altimeter and airspeed
indicator as guides, you will find that your vertical velocity setties down
nicely t0 near zero.
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Glides and Descents

Glides and descents are used to reduce altitude with ligle or no engine
power. Proper glide technique is essential for performing iending
approaches. 7

in a climb, you increase throttie and raise the elevator 10 ingrpase altitude so
it seems logical that you would want to lower the elevator and decrease
throttie for a glide. This is not the proper procedure. When you decrease the
throttie, the plane naturally tends to drop its nose too far. Airspeed will start
to rise if you decreasé throttie and hold a straight and level elevator position
(or lower the elevator) and decrease throttie. Again, your elevator shouid be
used to hold your airspeed constant at the desired giide speed. A bit of back
pressure on the yoke (up elevator) shouid be used o keep the nose from
dropping.

Judging how much up elevator to use takes experience. You have to leam
to watch the worid outside when you decrease throttie. Get to know your

' pitch attitudes in glides.

To practice glides, go up to 5000 or 6000 feet, get straight and level, cut
throtiie to zero, and see what happens. if your airspeed gets dangerously
hlgh(ov«uombtsorso)glvunotcho'momm Raise the nose to get
out of the dive you are in.

Flaps are useful during descents. Lowering the flaps provides extra lift and
increases drag. You can increase your gfide angle using flaps, which is
useful if you are too high. Flaps also decrease stall speed which also is
desirable while making an approach and landing. Use the Y and N keys b
apply flaps as needed. The fiap indicator (Fig. 1, item 13) shows tiaps
position.

. Tums

The FS2 in self-coordinated flight mode automaticaity links ailerons and
rudder thereby making turns simpler than in most real aircraft. The thing to
remember about turns is that banking causes the tum. The aileron/rudder
controls cause the plane to go into a bank.

The best way to learn about turns is by trying them. Get into straight and
level flight. Give one notch of left rudder or aileron. You will start to bank.
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Walt until the horizon appears to be banked 10 to 20 degrees. Now center

the rudder/aileron. You will remain in the turn until you “roll out” of it. The FS2
is positively stabie and wing dihedral effects are considered, so the plane
will gradually straighten itsetf out if a roli-out isn't manually performed.

Roli-out timing is important. if you want to get on a heading of 180 degrees,
you must start to roll out of the tumn (by giving right aileron/rudder) about 10
degrees before 180 degrees is reached. It takes time to get level again and
in the process of leveling off you are still turning.

A 10- or 20-degree bank is a shallow turn. After the turn, look at your
altimeter. You may have lost a bit of aititude. In turns, planes tend to loose
altitude, and the steeper the bank, the worse it gets. A bit of up elevator while
in a turn solves this problem.

Landing

The hardest aspect of flying is landing safely and correctly. The idea of
landing is to fly the piane a foot or two above the runway's surface and siow
down until the plane stalls and stops flying. As the plane siows down, the
nose will want to drop and the plane will try to fly itself into the ground, but
you must compensate with elevator to keep the plane at the one- or two-foot
level until it stalls. If you tly the piane onto the ground above stall speed, it
may bounce. .

As you pull back the yoke, the plane will take a higher and higher nose-up
attitude. This is good. When you finaily touch down, your elevator will be
nearly ali the way up.

You will know when you touch the ground. The scenery outside will level off
and there will be an appropriate sound.

The process of getting to level flight above and aligned with the runway
takes some practice. Steep glides are preferred as you come in for a
landing. An engine failure while in a steep glide will have littie effect on
where you land whereas an engine failure on a long, shallow power glide at
treetop level will drop you into the field half a mile from the airport. The idea
is to align yourself with the runway and glide toward i in a steep glide at
approach speed (about 75 knots indicated airspeed and 66 knots with flaps
extended on final approach). You must then break the glide and transition

mmwm.monmwavwfmmumay.m
transition is known as the flare. -

You will use aileron and rudder to align yourself with the aunway as you
mehfmalar\dir\g.btnmakewmmatmoalmnmdmddermstraigm
when you touch down. Iftheyaranot.groundstoeﬁngwiuwhipyouoﬂme
runway because your wheels aren't aligned to make the piane go straight.
Anabrupttumingom\eplaneonmegroundlsknownangmund-loopand
could severely damage a real aircraft.

Once on the ground, you can use brakes to bieed off extra speed and come
tonctop.Youwmthonboroadytoryowmxtmght. You may wish to taxi to
momnpmwbpoﬂthowmandwmmund.

Bofocetaklngoﬂagaln,makomwdompro-takooﬂched(.Youwm
usuallyﬂndmatyouhavotooentermoemmo:wmd\lsnearlyalltheway
upfromthelastlmding.Takingoﬂwithtullupolevmwmllmromecan

be disastrous.

Alrcraft Refueling and Servicing

Many major airports have fuel and servicing facilities. Fuel and servicing
mnsmmarkodbyroctangleswkh'?slnddem.muomum
found at the airports’ ramp area. To refuel and have your aircraft serviced,
come to a full stop within one of these areas. -

See the area charts to determine which airports have refueling facilities.




Custom Simulator Modes

An editor that lets you change various flight and environmental parameters
and a mode system that lets you save flight situations will now be described.

The Editor

Thirty-five parameters control the fiight simulator’s flight and environmental
characteristics. The editor allows you to get at these parameters and create
yourownmghtmodesandcreatesituaﬁonstobogin flying from,

Entering the Editor

When the simulator is running, the editor can be entered by prassing the
ESC (escape) key. A large alphanumeric menu will appear on the screen.
The left area iists adjustable parameters, and the right column presents the
current values of these parameters. These are the current flight parameters.

Using the Edit Arrow

The arrow immediately to the left of the parameter values points atthe
parameter to be edited. Move this arrow to the item you want to change by
hitting the RETURN key repeatedly. You can back-step the arrow by hitting
the - (minus) key. When the edit arrow points at the correct item, simply type
in the value you want followed by RETURN. The DELETE BACKSPACE key
works for corrections when entering new values. Entering a new vaive
changes the simulator’s current flight parameters. For example, if you
ochange the altitude value from 800 to 8830 feet, the simulator will resume
flight from 8830 feet when you exit back to flight mode.

Exiting the editor
Hit the ESC key to return to flight mode.

Current Flight Parameters

The current flight parameters now will be covered and their ranges
specified. It is advisable to stay within the specified ranges. If you decide to
try out-of-range values, be aware that intemnal values are 1, 2,0r 3 bytes. If
mmnhm«mmn\osospedﬂedmusod.ovuﬂowcmmun.

l

When a modification is entered, it changes one of the cusment flight
parameters. All screen data is then updated s0 you can ssewhat really went
into the parameter. The screen updating is too fast to see, bud is sometimes
noticeable as a small flash,

~

Simulation Control

USER MODE: This is the mode library pointer. Any current flight parameter
load or save will come from or go into this user mode in the User Mode Library.

SOUND: A zero turris sound off. A one tumns the sound on.

AUTO COORDINATE: A one causes aileron/rudder linking and
automatically coordinates the flight. A zero aliows rudder and aileron to be
used separately.

SLEW: A zero tuma the siew system off, and a one turns iton. With the siew
system turned on, you can “escape” back into flight mode and siew controls
will replace the normal aircraft flight controls and action (see World
Navigation section).

REALITY MODE: A zero enables sasy flight. A one adds realistic flight
factors and makas things more difficuit (due to the realism). The following
features are put into effect when reality = 1:

1. The engine must be started using the magneto switch and starter.

2. Too much throttie too quickly can kil the engine.

3. The elevator doesn't stay in the selected position continuously uniess
the proper trim setting is used.

| 4. You may get oaught in the mud or a snow bank if you leave the runway.
5

. The heading indicator will drift from the correct magnetic heading and
must be set with the D (directional gyro) key.

6. The altimeter will register altitude improperty uniess the barometric
pressure is periodically set using the B (altimeter set) key.

7. When dusk tums to night, the instrument panet blanks-out except for the
LED indicators in the radios. The instruments reappear when the lights
are turmed on.

8. Flying all day with the lights tumed on can cause a bumed out butb on an
important flight instrument. Burned out buibs are replaced during
refueling and servicing.

CAUTION: Do not use reality mode with a 48K system.
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EUROPE 1917: This parameter, when set to zero or one, selects between
normal flight simulation and WW | Ace aerial battle modes respectively.
Once the wargame is selected, you must reboot to fly in simulation modes
again.

COMMUNICATION RATE: This parameter controls the rate at which
communication radio messages appear. The COM radio can be tuned to
receive ATIS (Automatic Terminal Information Service) messages which
appear above the instrument panel. A half page text display is used. The
communication rate value determines text generation rate. The rate at
which information is written on the screen ranges from very siow (1) to very
fast (255).

Alrcraft Position

NORTH and EAST POSITION: These values are submitted in world
coordinates as specified in the area charts. Each unit represents 256 meters
80 positioning accuracy is only good to the nearest 256 meters,

ALTITUDE: This value is submitted in feet above sea level.

PITCH, BANK, HEADING: These variables have a range of 0 to 359
degrees. Heading is measured as compass heading. Bank increases
clockwise and pitch increases as the nose rises.

AIRSPEED: This is submitted in knots. o

THROTTLE, RUDDER, AILERONS, FLAPS, ELEVATOR: These controls
are provided so you can set up “situations” for yoursalf or others to get out
of. Upon escaping back into flight mode, the controls will be set at the
submitted settings. The ranges of these controls are:

Control Range Reference
Throttle 01032767 cut=0
Rudder 1024 t0 64512 center = 32767
Aileron 10241064512 center = 32767
Flaps 01024576 noflaps = 0
Elevator 12288t0 53248 center = 32767
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Environmental Control

HOURS: This sets the hour of the day. The range is between 0 and 23
corresponding to the 24-hour timing system. This is local time, not
Greenwich mean time.

MINUTES: This sets the minutes past the hour. The range is 0 to 59.
SEASON: The following codes should be used:

Code Season
1 Winteg
2 Spring
3 Summer
4 Fall

CLOUD LAYERS: These parameters adjust the lower and upper limits of
the cloud layers. Bottoms (low altitude beginnings) and tops (high altitude
endings) in feet above sea level are specified. The following diagram shows
the menu entry meanings:

cemcmcocenncccccgpgenceenceccanas (OPS

bottoms

Make sure the tops are higher than the bottoms, and dan't overlap the two
cloud layers. To eliminate a cloud layer, set the tops and bottoms of the layer
to zero. _

WIND: Surface wind and wind at three levels can be specified. Set velocity
inknots, direction in degrees, and shear altitude in fest above ground level.
Shear altitudes mark the transition between two wind levels. The foliowing
diagram shows the menu entry meaning:
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NOTE: Wind comes out of the direction pointed. A wind from 0 degrees
biows from north to south.

RELIABILITY: In reality mode, engine and other problems can arise. This
variable is a reliability measurement that regulates how often something
goes wrong. The value is a percentage. A value of 100 resuits in a totally
refiable aircraft while O will cause problems very often.

ADF ENABLE (64K only): 0 = NAV2 radio and OBI2.
1 = ADF radio and bearing indicator.

NOTE: Once ADF is enabled, you must reboot the simulator to use VOR 2
again.
User Mode Library

The parameter values you see on the edit page are the current flight
parameters. They reflect the simulator's current North, East, Pitch, Bank,
Heading, and other characteristics. These parameters change as you fly the
aircraft.

A User Mode Library is available. You can store a compiete set of current
flight parameters (a mode) to the User Mode Library for recall at a later time.

In other words, you can capture the aircraft's position, attitude, and
characteristics and restart it from the same position later on.

Phsh,
Sank, s Liata-
ity
L]

mUSERMOOEMpuM(ﬂnwmmmwmme)
selects which user mode will be loaded from and sauad 80. There are 25 user
modes in the User Mode Library (12 modes for the 48K version, see Fig. 8).
Youcansavomdbadwmmmwnblbwingkmz
Key Function

- Load current flight parameters from User Mode Library

CTRLS  Save currentflight parameters to User Mode Library

You canpress the = key while in flight mode to reset to & previously defined
user mode. An interesting flight situation can be saved to the User Mode
Library during flight by pressing the CTRL S key. The exact position,
attitude, time, and season can be recalied from the kbrary at a later time
using the = key. You can use the CTRL S and = keys while in the editor.

Whenever you change the USER MODE parameter, the data from the mode
library for the selected mode number is loaded into the current flight
parameters. When you change user modes, an = keypress is automatically
pertormed.

Current fight paresators loadad
from mode on meade chonge or UBER MODE
N = hoyprose UBRARY
CURRENT PLIGHT g p
PARAMETERS MODE S
I ”
Current Sight
l Sont [ X X ]
Nerth  Ahktude e soved %o mede MODE 1

# 48K version only has modes 0 to 11.

' ) Figure 8: User Mode Library



changes and perhaps back track to the old flight magiedf shings don't work

Easy fiight
Realistic, fair weather flight
Sett-flight demonstration
Dusk flight

Night flight

Moderate weather flight
Bad weather fiight

7 WW 1 Ace aerial battie game
Other preset flight modes
User modes

User modes and modified preset
User modes (84K ONLY)

When the simulator is first started,
» Mode 0 is loaded from
Library to the current fiight Parameters. the User Mode

Moduwto‘amuwmodu Cusi
, tomizodmodescanbomt
norodmthosomodonumbers and later saved to disk. odend

automatically is changed to 14 as well, |

out right. Use the following procedure to copy modeg:
1. Selectthe user mode you wantto use as a model, sagchange the USER

MODEpamno'x:on.mmodoMlbqbldd“wnomﬂight
parameters. ‘

2. Make any desired changes to the current flight parameters.
3. Decide which user mode you want to save the made #0. Add 100 to the

mode number and change the USER MODE parameier to it. The current
flight parameters will be saved in the mode you wanted 1o save them to.
Examp!o:YouwaNtocopymodeZabngwm\md\msbmodoa.Set

the user mode to 2. Make your changes on the edit page. Set the user mode to
124. The changed mode is stored in mode 24 and the user mode is set to 24.

Saving and Loading the Mode Library to Disk

TMUmModomeymﬂdoslnmmorbelodwhonyoutumoﬂtho
computor.YoucanuthUurModomeywdhktoavoidloclngyour

ownwstonﬂzodmodoa.Youmustwppiyyourowndhkformpmpou.Do

not use the flight simulator disk.

Saving the Mode Library to Disk:

1. Remove the FS2 disk from the drive. Insert a blank disk or a disk that
already has modes on it. Anything can be on the disk before saving a

mode. No formatting is required. '
2. PrmCTRLZ.Thewholemodellbmylsuvodonhodisk.Any

previously saved mode library is overwritien.
8 nmnmammmmmmmmuwwmmmm

program needs 0 access it periodically.
Loading the Mode Library from Disk:
1. Remove the FS2 disk from the drive. Insert a previously saved mode

library disk.
2. Press CTRL X. The mode library is loaded from the disk.
3. Remove the disk and insert the Flight Simulator i or Scenery disk. The

program needs to access it periodically.




CAUTION: Mode disks saved on 48K machines and 64K machines are not
compatible with one another. Never use a 48K mode library disk in a 64K
machine or vice versa.
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Editor Key Summary
The following list summarizes keyboard functions in the editor:
Key Effect
RETURN Moves the edit arrow to the next line and enters any changes
to the current line.

- Back-steps the edit arrow.

DELETE Backs up the cursor when entering data on aline.

ESC Returns to flight mode (or slew mode if SLEW = 1)

CTRLS Saves the current flight parameters to the User Mode Library
at the mode number specified by the USER MODE
parameter. :

- Loads the current flight parameters from the mode specified
by the USER MODE parameter.

CTALZ Saves the whole User Mode Library to disk (see Fig. 9).

CTRLX Reads the whole User Mode Library from disk.

= =QE§]
P e— ;;

*Only modes 0 to 11 are available on 48K systems.

Figure 8. User Mode Library Seved to Disk




The “World™ and World Navigation

The'\voﬂd"lnwhiduyouﬂyhasarangeofapptoximateiy 10,000 by 10,000
miles with a resolution of about 2.5 inches and a center coordinate (x =0,
y= O)atwdegmslatitudeandaadogmeswnﬂmmlongnuda(m
30 miles southwest of Champaign, lllinois). The range covers the whole
continental United States and extends well into Canada, Mexico and the
Caribbean. Airports and other features were digitized directly from aerial
photographs or taxi charts when no photographs were available.

Worid Specifications

Thomiddatabaseiswmmlyllmitodtoabomeompomm4m
areas (Seattle, Los Angeles, Boston/New York, and central and northern
flinois). The database is not very extensive considering the vast number of
airports and topographic features in the United States and Canada, but
everything that's there is in its proper place. Systems are provided to letyou
get from area to area quickly and easily. You could actually fly between
distant points (Seattie to Los Angeles for instance) but it would take hours.
in reality mode, flying this far is not possible due to fue! supply limitations,
and there are no airports between distant points (at least not yet).

Cham1-4showthefourgoneralnavigaﬂoqmas.

Getting Around in the World

Thonmﬂwoowaystonmoaroundlnﬂnwoﬂd.Theﬁrstlsﬂylng.m:
Mvodhﬂmmyoummmogemralamyouwamtowm.

The second method Is slewing. Figure 10 shows the slewing controls. You
enter the slew mode by getting into the editor system and setting the slew
controltol.Oncosat.youmaygobad(intoﬂightmodeandusethoslowing
controis. These controls have exponential properties. Fine movements can
be made to examine airports closely, but slewing speed increases very
rapidly and exponentially as you increase the slew rate (by repeatedty
typing any slew key). You can thus slew great distances in very little time.
The G key can be used 1o stop all slewing motion.

— -
DOWN wr
ALTIVOE R IPW




When flight mode is entered with the slew system turned on, two indicators
appear at the top of the 3D display. These indicate your north and east
coordinates.

The third and fastest way to get to a precise destination is to go into the
editor system and manually set your destination coordinates. North, east,
and altitude coordinates can be specified using the editor. The coordinates
to plug into these variables are shown on the area maps.

Setting altitude to O will aiways put you at the proper ground elevation for the
selected area.

Navigational Aids

The FS2 has a few commonly used navigational aids. For day and night
flight, VOR (very high frequency omnidirectional range) and ADF (automatic
direction finder) navigation is available. Airport beacons are provided at night.

VOR Navigstion

VORSs are radio stations that transmit an omnidirectional synchronization
signal followed by a circular sweeping directional signal. The NAV receiver
in the aircraft decodes these signals to determine what angle or what radial
from the station you are on. Radials can be thought ot as directional beams
radiating outward from the VOR station like spakes of a wheel (see Fig. 11).

The Omni-Bearing Indicator or VOR Indicator is a panel-mounted
instrument (Fig. 1, items 6 to 11) that lets you determine what VOR radial
your plane is currently on and helps you fly up and down radiais toward or
away from the VOR station.

The OBI consists of the following components:

Courss Deviation Indicator (CD!): (Fig. 1, item 7) A vertical needie that
shows your deviation from the selected radial.

Course Selector: (item 11) This is the numeric value that appears at the top
of the OBI. This number shows what radial is selected.

Course Selector Knob or Omni-Bearing Selector: (item 6) A knob that
adjusts the course selector. This is used to select the radial you want to fly
on, or to find what radial you are intercepting.

Figure 11. VOR Station, Radials, and indicator




1K TO-FROM-OFF Indicator: (item 10) This indicator shows whether the

| course selected in the course selector will take the aircraft TO or FROM the
i station. OFF indicates an out of range station or an abeam position (more
than about 75 degrees away from the desired radial).

i Here are a few important facts about VOR readings:

1, mVOHMbltoronkyMloyoumtndhlyoumon.ltuycnolhlng
about the direction the aircraft is flying.

2. As you turn the OBS knob, the needle will center twice — once with the
TO flag showing, and once with the FROM flag showing.

3. When you adjust the OBS knob until the CDI needle centers, and the
TO-FROM flag indicates FROM, you can read the radial number on the
course selector (the top digits on the gauge).

4. When the needle is centered, the course selector shows the heading you
must fly to go to or from the VOR station (based on the TO-FROM flag).

5. When flying toward or away from a station, the CDI need!e will move to the
right of center if you are off course to the left of the radial. To get back on

course, change your heading a bitto the right and “fly toward the needle.” Figure 12. Flying to a VOR Station
6. On windy days, you will have to add a correction factor to the course
selector heading to compensate for any crosswind that may tend to biow 5. Takoupmoooumk\dicatodbyﬂnwnm This will fly you right
you away from the radial. » 10 the VOR station.
7. Y the TO or FROM needle-centered to fly to or from
'Ou can use or position to fly to or a Away from & Station:

station, but if you fly from a station with a TO flag showing, the COI needie

station. Refer to Fig. 13.

:l“"”'"_"m”""””“vo""""9‘“°""‘°°°""°"°""”""°“°". 2. Adjust the OBS, Omni-Bearing Selector, (the knob on the upper VOR)
amples: until the TO-FROM flag reads FROM.
B Flying Toward a Station: 3. Adjust the OBS untii the CDI (vertioal needie) is centered. Make sure the
N 1. Select a VOR station on the map and tune the NAV1 recsiver to the FROM flag is still showing.
B station. Refer to Fig. 12. 4. The magnetic course to fly from the station can now be read on the
} b 2. Adjust the OBS, Omni-Bearing Selector (the knob on the upper VOR) course selector.
o until the TO-FROM flag reads TO. if the OFF flag appears for all OBI 5. Take up the course indicated by the course selector. This will fiy you
i settings, you are either too far from the VOR station (station range is 30 away from the VOR station.
| to 100 miles) or the NAV1 radio is improperty tuned. Station Passage:
i 3. :g";:":fﬁﬁmxco”mwm"”’mm'M"“‘“""“ 1. Select a VOR station that you want to fly past (TO on the selected radial
4. The magnetic course to fly to the station can now be read on the course m;zox.:g;:w:w‘wmdmm) Tune it in, and

selector.
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Figure 13. Flying from a VOR Station

. When you get very close to the station, the needie will bacome hard to

track. Radials are ciose together near the station they radiate from,
and even small course errors show large deviations.

. Don't chase the needle or try to keep it centered. instead, fly straight on

the heading indicated on the OBI until you get to the other side of the
station

. You very rarely will fly right over a VOR station. if the atation is a fair

distance to the right or left of you (usually a mile or more), the OFF flag
will appear indicating an abeam position and the CD1 needie will pin itseif
to the side of the VOR gauge toward the station. You then know on which
side of the station you are passing.

. Shortly after station passage, the FROM flag will appear. Assuming you

held your heading to the OBS course, the CD! needle will be nearly
centered. You are now flying FROM the station as intended.

Figure 4. VOR Passage

Crosschecking Position:

1. Tune in two different stations on NAV1 and NAV2,

2. Adjust the OBS knobs on VOR indicators 1 and 2 until the FROM flags
are showing on both. Read the radials you are on for both stations.

3. Lookatyourmvigationdwtmddrawllmdownthoradialsonhetwo
VORSs. The intersection of the lines is your position (see Fig. 15).

Flying trom Station to Station:

1. Select 2 VOR stations that you want to fy between. You will be flying
FROM station A TO station B. Draw a line on the map between them
(see Fig. 16).

Tune in station A on the NAV1 radio.
MiusttheOBSonmeupperVORunﬁlmocoumulodorshowstho
ooumyouwishtoﬂyfromstaﬁonhThisvaluecmbereadoﬂmevon

degree markings on the map.

0N







o R 4. Fly to the vicinity
VB ..ndodonmooes.mmou
i 5. FlyFROMthesumonosuwal.

station B is in range. tune in stationBonNAw.

shownomtnOBSTOstaﬁonB.

mmftumwewo«mvo&

turn up the winds using the editor, consutt a fiying
techniques, and try tracking an NDB.

NOTE: Tum on the ADF using the editor.

have beacons that alternate between green and whit

6. WMywm!uemmhhommWMRmean

7. www;ummoas,mmnagmou\d .ppOUonV
CDI needle should be very neary centered. Koepﬂymmocoum

] Mmmmmmma\umd VOR's radial. The DME system
‘ mwwmmvoaroodvﬂ.soyoumaymvom
: yatboncdvimmvonsmﬁon.moMEM\smwmodm

mn.uywwmttogdsonnADFuaddngpfm.mm

Nm.ywmnspmmmmwmearﬂammw.cmwm




Course Plotting System (64K ONLY)

The course plotting system gives you a graphics screen readout of your
Mwmwmﬂnmodmﬂnwomwm%youhwoﬂwn.h
course recording mode, the aircraft's three-dimensional position is recorded
at preset intervals. When in course display mode, white line segments are
drawn between these points. The white line string appears as a “smoke trail”
in the sky.

Course display mode does not draw a preset map and plot the course on it.
All it does is turn the “smoke trail” on. You must use radar view or visual view
from the right position and direction to see the smoke trail. By slewing or
ﬂyingtodiﬂorontpositionayoumnmmecoumploﬂmnﬂnbp(w
indicate course against a map), the side (to judge your approach path and
oscillations) or skewed angle (to see the results of loops, stalls, and other

" asrobatic maneuvers).

Press Q 10 activate the course piotting menu. The following options are

available:

A mmmm.mmmmmm
coarse resolution mode: 400-mile range, 5 seconds per samples, 75
minutes of recording time. This recording mode should be used for
navigaﬂomlcoumrmdhg.M«ubcﬁngWsopﬁon.mESCb
retumn to flight mode. Course recording will begin from your current
position,

B. Display course plot. This turns on the course piotter (the smoke trails).
After selecting this option, press ESC to return to flight mode. The
“smoke trail* will be suspended in the sky (usually in back of you if you
mmmmwmmamu).mmmnww
trail. From this point on, think of the smoke trail as an item in the scenery
and view it accordingly. Fly around it, use side or rear views, use radar,
orgomos!ewmodetoviewmranmeangleyouprofor.

C. Begin precision recording. This option is the same as option A, but the
sampling rate is higher, and the recording scale is finer: 25-mile range,
1-sample/second, 15 minutes of recording time. Use this mode to record

hndingnppmad\uandurobaticstogenpmdurooo'do!mmam

fight path.
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D. Tum off course plotter. This option tums the “smasles trails” off. The
course is still stored in memory, however, and gation B can be selected
later to ylew the course again. -

NOTE: Selecting either course recording mode (option A or C) erases all oid

course plot information and starts recording a new course in memory.




Environmental Factors

ﬂnFSZsinulatesaIewow\eoxtomalenvimmnmalmMMaﬂoa
flying the most. These factors fall into three categories: time, weather, and
random events.

SouonandTlmoofDly

The seasons (winter, spring, summer, and fall) each present their own unique
flying problems. Winterbdnqsswtuppmblomswmlosummorbdngshot
hunﬁddaysmaﬁnaemdensttyammdowm“seﬁﬂmuwmm

The FS2 operates in three distinct visual flight periods: day, dusi/dawn, and
nlgm.mwaualmqmpoﬂodhsohctodammamuybaudontheﬁmoot
day. )
Amdoammmmmmwmm‘mm
mmmmmmmmnmwmummmm
odﬂorsystun.ThedockluZ&hourdoddoallowcom&doraﬂonotAMmd
PM times.

'I’heviwalmodeswndw-overtrandﬁontimeam:

Night Dawn Day Dusk

to to fo to
Season Dawn Day Dusk Night
Winter 7:00 7:30 17:00 17:30
Spring 6:00 6:30 19:00 19:30
Summer 5:00 5:30 21:00 21:30

Fan 6:00 6:30 19:00 19:30
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Westher — Clouds, Winds, and Tughygence

Th.Fszas:ﬁulatunasammnmmmmm.msewmmbe
described.

Clouds

‘Mlaymofdoudamlknulatod.mmlaymmnbotumodonandon

uslngthoodnorsystom.ﬂ\obonomandtopamtududthooetwoaolid
doudlayenmustboseLSetﬁngmotopandbottomtomammaeotzero
feet turns the layer off. Both cloud layers maybemmodonsimunaneously.
Analﬁtudegapmustexistbetwoenthelam.mbmakoaitpossibletoﬂy

Surface Wind

ﬂnmmdmoﬂcbvaﬂoneanbemudngmednorsystem.vwnd
dimcﬁonandapoodmustbospodﬁod.wmdspoedhmedtowomms.

Winds Aloft

Wlndsawwoouow-deﬂmdammdomngu(abovcomundlovﬂ)m
adjustable uﬂngthoodhor system. Wind direction and speed must be
specified. Wind speed is limited to 89 knots.

Turbulence

Aturbulencofactoroffromomscanboaddodhommanywind level.
Slmprymuniprymetutbulencofactuby 100andeddllomewiﬁd3poed.
FﬂuM..ﬂ“llMMbeG?WWMW‘. satthe
wind speed to 437 using the editor system,
Turbulence Effect
value

0 no turbulience

14 light turbulence

58 moderate turbulence

7-9 severe turbulence

Note: Odd turbulence values include up and downdrafts. Even turbulence
vaiues just “bounce you around.”
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Advanced Flight Techniques

Thommlhwmanouvofsmdadvmoedmmwusmatyoump«brm
hcoordlmtodﬂw.andmnmematcanbodonohuncoamu
flight. A few of these maneuvers now will be examined.

Maneuvers and Advanced Maneuvers

Maneuvers fall into two broad categories: those that make severe demands
mmeairaanandpmitmunusualatﬁmdes(sudnsbmolrolls.spm.
mdbops).andﬂmethatuunonmlﬂmatﬁtudosbutrmad(m.
mwgtnandpmcision(suchasﬂyingarocmngulucoumhawhd.hm
abouupoim,andeiohtsulongamadormundpylomhawmd). Both
types of maneuvers are fun, challenging, and heip build skills that are useful
in everyday and emergency situations.
ThoFSthnpabloofmodmmuvonmdadvnncodmmm.Thon
are enough ground reference points to perform ground-reference
mmm.andmosimulatedaimﬂhasttnpowerwammmewmm
mdommmpeﬂmmmﬂightmamum.modimfcanbaumww
mowindspoodanddirocﬁontoanyvolodtyandanglethembyaddmg
challenge to ground reference maneuvers. The view selector can be used
mviowmwoundraiorenoopohtswhilomakmgtum,btnwhenuﬂmm
feaun,makosmtoremomborwmchvbwdkectionlssdoctod.and
alwaysmonwmemmwomgoingomooﬂ\ermgmtam.

Aooodahadontﬂightmanualsuchuvnﬂlgmwwmmook.publm-
tion AC 81-21A (1080 revision) put out by the Federal Aviation Administration
eanbomuhodfocdotalhonhowtopodomﬂnfoﬂowmmmwgn:

. Tums in the wind.

. “S" tums across a road.

Tums around a point.

Eights along and across a road.

Eights around and on pylons.

Line of sight to pylons.

These maneuvers can be performed satisfactorily in auto-coordinated
mode as well as coordinated mode. :

Manystallscanalsobepedormodlnbothﬂightmodos.

PN AWN -

n

bwwmpibtmmdimmudmmoalp/wm.wouma
pilot, your training has included siip and skid procedures, tumn coordination
momodsmdwunlmammwlywttnduw:dum'dinatodﬂmm
attitudes. No further explanations are needed. New pilots, however, may
wondorwhymyomwouldmwmmﬂywm\ommmlnaﬁon(whioh
lsavdlabhhpulalkxmonmmodomdmraﬁ.mdwonsomoolder
modohwdvuﬂnWﬂghtbfomon'dmﬂ).Afwmoduuofw
uncoordinated flight will now be presented.
nwm,mmbmmamwmmmmnwmws
bpudblbﬂndlrecﬁonofmﬂwmghtmmwﬂwmmn.%aﬂinatod
mumwmnwamm.mdmnbumwmmm
wodynanicposmonwhonﬂyinglnacoordhatodatﬁtude—ﬂying relatively
anﬂwwghmoalf(uopposedtoﬂyinqm:ghairsidewaysorsughw
mmwmmmmmmmmmmmm
airflow shadow).

Nlplumhmbybuldngmuoewnwmnyouapptylim. While in a
MmW'sMW(MWyMMume
m)m-tmmm.&mdmmummmmupww
dincﬂonuuwal.bmthomamngbru(orconw\ontdthovector)

points sideways. N'smlsammmtmmmmnwmnsmm,or

&t loast 1o start moving slightly sideways through the air, indidentatly, the
mno'omhnduoodlnmmumdm.vmmunﬂnﬂdo-bm)
and this is why the aircraft tends to lose altitude in a bank,

Once the aircraft starts flying slightly sideways, it is in uncoordinated flight.
Thiatswhmmemddercmnosm.momddeflsusodtoyawtheplane
(causeittorotatoaboutitsveﬂicalaxis.fromsidetoside). if the plane is
ﬂyingslightlysidewaysduetoitsbankangle.themddercanbeusodto
straighten the plane out again relative to the sideways oncoming wind.
Whenmddorisappliod.Uwﬂightbecomesooordimtodagainastheaircran
Is yawed. The yaw results in a change in heading. The aircraft tums.

Ruddorandailoronmappuedtogetherwhenontoﬁngthetumtokoopthe
piane in coordinated flight. The slip/skid indicator ball remains centered to
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indicate that the aircraft is coordinated. if the ball is to the right of center,
more right rudder is needed. Similarly, when the ball is to the left of center,
more left rudder is needed.

A plane that has too littie rudder applied flies through the air slightly
sideways. This is known as a slip. If alleron only is applied, a slip results.
With the rudder straight and only aileron applied, the aircraft will still tumn.
Alrplanes have good asrodynamics and like to point into the wind, 8o the
plane will ‘weather-vane” its way around to a new heading to align itsetf with
the flight path and oncoming wind. The result is an uncoordinated tum.
There are no good reasons for performing uncoordinated tumns and it's a
bad habit to get into.

A bit of REVERSE rudder can be applied in a slip 1o keep the plane from
weather-vaning around. This is where a slip begins to becoms useful. if right
aileron and left rudder are applied, the aircraft banks to the right and thus
starts moving to the right. The reverse rudder keeps the piane from yawing
to a new heading so the plane’s body stays lined-up with a straight flight °
path. This technique can be used to move the plane to the left or right without
changing heading. if you happen to be on final approach and are 30 feet
from the runway's center, a slight slip can be entered to move you over 30
feet while your plane remains pointing in the runway’s direction.

Slips become even more useful when performing crosswind landings. As
mentioned earlier, you must iand with your airplane pointing straight down
the runway. if you land at a slight angle (in a “crab”) your wheels will try to
throw the plane off the runway. When landing in a crosswind, Nowever, you
must fly at a slight crab angle *o compensate for the crosswind and keep you
from drifting away from the runswvay. T} sre are three ways to land in a
crosswind. You can make your a *proach with a crab angle and at the last
instant before you touch down “kick it out” of the crab angle. This can be
quite dangerous and requires considerable skill to do correctly. The second
way is to land on glare ice in a crab angle. Your wheels will simply slide down
the runway sideways (hardly a practical solution, but known to work). The
practical solution which is most commonly used is to use the slip. The
aircraft can be kept aligned with (parallel to) the runway using rudder, and
ailerons can be used to increase bank to the point where the airplane is
flying sideways at just the right rate to compensate for the crosswind. The
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-Hpunbobdduwnwaydawnbhhndlng This, of course

. , means
wﬂllmdhnbankononowhool.Th«obnoMmmhthat. La:;ung
onomwhoouspanonhoaouwhdlum\gtodm.

Slips, mmanyuncoordlnatodflm put the aircraft in a bad

8 asrodynamic
conﬂgmaﬁonmdcantfwsbodangoroua. It's good to get a fee! for what the
aircraft lscapnbloofbypracﬁdng crossed control stalls at high altitudes. in
Wsmmwer.youmtentionallymamodiporskidunﬁlmeplane

Whonnmdlomnﬂlanmddorbuaod.aﬂipmum.“menmmdder
manalbmnlsusod.lslddlspmducod. Skldsmofﬁnleuseandarequite
dmemusboeeuseﬂwytmdtocamhlnnerwingmuallmombypumng
you&noaspinorspimlinthedimetionotmwmbmk.Smosupscan
uaoswlawingbutmoytandtobankyouhmoppoauedirocuonwhich
mtoeoﬂoetm.pmbhm.AmdiMW

‘unmumntmhuttﬂo“nh‘mybomummwbﬂmnm

be stopped

instrument Flight

The FS2 simulator has enough instrumentation, and the “worid” enougl
\{ORs. airports, ILS systems, marker beacons, and NDBs to pf'f“aciioe IFRh
mgfn and approaches. Instruments include two NAY radios and VOR
indicators, glide-siope indicator, ADF receiver and bearing indicator, DME
and inner marker, middle marker, and outer marker ights. ' '

Thosubjectoﬂnsu'umentappmachtechniquesisoutsideUnsoopeofmis
manual. if you are not an instrument-rated pilot, details of instrument
approaches and flying can be found in training manuais such as instrument
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Flying by Richard L Taylor (Macmillan Publishing Co., Inc. 1978). The FS2
Flight Simulator is a good aid in getting familiar with instrument approaches
and nicely supplements a training manual.

instrument approaches are available at many of the 80 airports. Approach
information that includes approach-in-use, localizer frequency, and other
relevant items can be heard by tuning-in ATIS on the COM radio (ATIS
frequencies appear on the charts). This information scrolis across the
screen above the 30 display at a rate that can be set using the editor. The
ATIS information is a combination of information that would normally be
given by ATIS, approach control, tower, and approach piates. If no ATIS is
availabile at the airport, tune in the indicated common traffic advisory
frequency. )

Instrument approach aids (ILS, beacons, eic.) are pattemned after
approaches found in United States Government instruiment Approach
Procedures (standard approach plates). These approach plates can aid you
in practicing approaches.

Only a few ILS approaches are included in the supplied airports. See the
area charts and any update sheets to determine which approaches are
available. Also, check ATIS at the desired airport to determine availiabile ILS
and frequency.

More extensive instrument approaches are provided on individual scenery
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Starting the Game

Tostmﬂngm,ﬁmgohtoﬂnodumdmthonﬁ&bEUROPE1917to
one. This switcheg to the battie fleid shown in Fig. 18. Reenter the flight mode
(hit ESC). Youwillbosmlngonthomnwaydakbmz. You are fueled,
annod.lndroadytogo.AmJoolslnoﬂoamdhocﬁuﬁuwon'tbeoinunﬁl
youdodmwarbypresungmewuoy. Youcanttmbrogoonasoouting
missiontobokovorﬂnmry’sbnitory.Youneodrﬁbontmnivbasoto
dodmw.wmayﬁndﬂmottmeglcwbommmhgso.

" Goal
The enemy occupies the territory west of the river. They have established

twodrbues.afuoldopouorm.mdammvowconmm
huhstmctody.oubbanbmﬂuddopoumdfm.
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voumwon.mevof.iswwm«odwdx stationed atthe Every snemy fighter has admmmwm.w pilots have
airbases. These fighters will protect the tuel depots and {actories. YOUr orders to intercept any invader, but each fighter ﬂhl'diﬂerem
mxssiomswshooldownasmanyonemvmmenupowmwmﬂ' muuctmemwﬁmwhento\aund\mdw\mbwnbacktobm.
\argets. Tm;ﬁmmoidmnromsklllmoh.smnmkonwmtosucoessmw

myw.wnmmmvmwwwmww

quhﬂncﬂ\‘nﬂh“" Fiqhwtpimsaswohspimmdlﬂmmwm.memuetwo
mgotdouto straight st &, lm.mggod.ﬁgmmwnhum.uabbgum.omplmmgoodspoodand
{ controls. The maneuverability, one reliable fighter with average . maneuverability
.rmmmodod mdguns.ar\dtwowpﬂfsomm.mmaumaﬂmmdsmbum
enemy liho s U\dauitepoﬂamw.cmtonmmsmbohmmtp\mn.

of fighting a fighter is
fire your machine guns. Figure

whenplameWW|m.Theanﬁpumoscmtmnnnlpuquaa(Mradio

: wor\dWarmreranhadnomdu.butmeFSZdonTmmdarisavaitab\e

A g
Color Meani -
WWMMWam.nM Orange Enemy below you
White : Emmywiminlwieotofyowmw
Blue Enemy above you
|mmun«ﬁcomroh i
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78 ' ‘ 79
Bombing ' Appendix 1
’ Alrcraft
Tmmddepots.ndlactuiesmmmmets.muonlyombaddﬁw
bombssoyoueandostroyamaximumolfmmgotspumlssbn.ndudm mF&bWbWWNWWMaNW
.tbasnmaucahyremdsmwoombs.sasezomymm. Cherokee Archer Il PA-28-181.
mmmudmwinawesabomwghunwumde.msismdtom Alrcratt Profile and Dimensions:

atthowgetTheXkaydropsasinglebomb.
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Getting Shot Down . _ o ad

mmmmmm.emmmmmmwm
poﬂonnmdywralrcraﬂ. Notomatashooﬁnomwdoem‘t
mmuﬂwm.ummmmmwpim'swnm.nmm

. |
Becoming sn Ace — /jb}’},

Ywmammmmmumannwmmm.mm I
willbrwyouoﬁmhonots.PoimsmMasW: (2T
Points Action ' ‘
1 Downinganenemyaircraﬂ (depondinoonalraaﬂand

damage inflicted). L e . .
20 Bombing a tactory. - - —~
10 Destlwingatuoldopol. \
There are only 6 enemy fight wmwmmm o '

ors
!mmydmﬂmnplaoodwhlhyoumnywrm. _ 1
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General Performance

Max rate of climb @sea level ..... . .. 735 fpm
Serviceceiling .......... .. . . 13,650 ft.
Cruise, 75% power @80001t .. ... ... 129 kts.

Range at 55% power, 45 min reserve . . 670 nm

Stall speed (at G.W., power off,
fullflaps) ............... ... .. .. 49 KIAS

and the proper core is loaded from disk.
Mbﬂwmmmwbmmbwm
running F82, '



Appendix 4
Program Specifications
The Design Team:

Bruce Artwick  Concepts, systemn design, simulation, graphics
drivers, control panel design, disk overiay
structures, documentation, database design,
editor system.

David Denhart  “Unidisk” Disk I/0 system, war game implementation,
sound system, custom Atari features.

Charles Guy Graphics drivers, gauge movements, database design.

StuMoment Database design, documentation,
aeronautical advice.

Mike Woodley  Scenery disk implementation.
Production Coordination was by Norm Olsen and Bob Chapdu.

Program Size: Core System 32K
Screen Memory 16K (8K x 2 double buffered)
Extended Core 16K

Projection Rate: 2to0 6 frames/second.
Language: 6502 assembly language.
Internal Mathematics: 8,16, and 32-bit integer.

System Structure: 8-way time-sliced executive with software-emulated
real-time interrupt system.

Development System: SubLOGIC 8088/280 DEVELOPMENT SYSTEM 1
using a CDL 6502X macro assembier with SubLOGIC's preamble,

SubLOGIC Unipix graphics editor, Unibug 2 debugger, and Unimap map
designer.

Developed: November 1983 to June 1984 at SubLOGIC Corporation's labs
in Champaign, lllinois. Large portions of this program were derived from
SubLOGIC's AT-3DZ graphics package, AT-FS1 fiight simulator, 1B-FS1
flight simulator driver (also used in Microsoft Flight Simulator), and AT-PB1
pinball.

We constantly improve our flight simulation products and appreciate
feedback regarding flight performance, scenery, and bugs. Our top priority
at the moment is building up a large collection of scenery disks. Sectional,
terminal area, and world air charts are used for overall design, and aerial
photographs (many from postcards) are used to construct landmark
buildings and city scenery. If you have any short comments regarding the
flight simulator, please send them on a picture postcard of your area
(preferrably one with an aerial view).
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Appendix S
Interesting Topographical Features

See enclosed sheet for current listing of topographic details.

87
Index

ADF 20,35,48,85 Demo flight 11
Aercobatics 70 Dihedral effects 42
Aileron 22 41,71 Disk mode save 51
Airspeed indicator 13,16 Dives 41
Altimeter 16,36 DME 20,63
Approach Speed 42 Dog fights 76
Artificial horizon 13,16 Dusk 68
ATIS 20 Editor system 44,53
Attitude indicator 13,16 Elevator trim 32
Ball gauge 13 Elevators 25,26,40,41
Bank 22,24 Engine controls 33
Beacons (airport) 63 Engine gauges 19
Beacons (marker) 19 Environmental effects 68
Bombing 76,78 FAA requirements 9,13
Booting 11 Fiaps 29,32 41
Boot (reboot) 36 Flight training 9
Boston 54 Floppy disk 10
Brakes 32 48K features 10,83
Carb heat 19,33 Fuel tank selector 33
Check fist 39 Fuel management 33
Champaign 54 Game 75
Chicago 54 Glides 41
Ciirmbing 40 Glide siope 18
Cilock 18,68 Gauges 19
Clouds 47,69 Guns 76
Compass (gyro), see heading indicator  Heading indicator 13,36
Compass (magnetic) 18 IFR13,37,73
Control keypresses 23,24,25,27,28, s 74

30.31,55 instrument flight 73
Control key 10 instrument pane! 14
Course plotting 66 Joystick 10,26.48
COM radio 19,29,34 Joystick calibration 26
Controis 21 Landing 42
Control yoke 21,23 Level fight 40
Control stick 21 Lights 18,29,36
Coordinates 46 Loops 70
Coordination 41,71 Los Angeles 54
Copying modes 50 Magnetos 18,33
Custom modes 44 Maneuvers 70
Crab angle 72 Manuals 9
Crashing 12 Maps 9

Dawn 68

§
)
§
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Marker beacons 19
Micro-adjusiable elevators 26
Mixture control 33
Mades 48

Mode load/save 51
Navigation 54

NAV radio 19,29,34
New York 54
Omni-bearing indicator 18,35
Pauee 36

Pitch 22,25

Ploting 66

Preset modes 50
Program specifications 84
Radios 19,29,34

Radar 35,77
RAM-card 10

Reality effects 45
Reboot 36
Reference card 30,31
Refueling 43
Regulations 9
Reliability 48
Repeat Key 36

Reset 36

Rolis 70

Rudder 23,26, 41,71
Rudder pedals 23,26
Running the program 10
Runway numbers 37
Saving modes to disk 51

Scenery Disk 11
Score 78

Scroli rate (communications) 468

Seasons 47,68
Seattle 54

64K features 10,83
Skids 73

Slip/skid indicator, see tum coordinator

Slew 45,54,55
Shps 72

Sound 45
Specifications 79

Tum coordinator 13,17
Tums 44

Tutorial 11,37
Uncoordinated flight 71
User mode library 48

VFR 13,37

Vertical speed indicator 13,18
View seiector 13,35

VOR 29,35,56-63

War game 46,75

Weather 69

Wind 47

Wind (magnetic vs true) 48
Winds aloft 69

World War | ace 78
Xpnder, see transponder
Yaw 22,27

Yoke 21,23

SubLOGIC Media Policy

SublLOGIC Corporation warrants all media for a period of 6 months from the
date of purchase. We will replace any media that are out of warranty at a
minimal charge.® SubLOGIC will extend this replacement service for a
period of not less than 10 years after purchase.

If you wish to return defective cassettes or disks, please return the media

only.

We have established an efficient and very tast repair/replacement system
which promises long run benefits to you. Returning the manuals will
complicate the system and will raise shipping costs.

*Exampie: replacernent charges on October 1, 1983, $5.00 for a disk — $4.00 for a cassette.



About the Author

Bruce Artwick has been designing microcomputer software since 1977. His
first Flight Simulator program for the Apple Il was released in 1979 at a time
when the typical system configuration for that machine consisted of 16K
memory, integer BASIC, 3-color hi-res graphics, and a cassette program
loader. Working within these limitations, Flight Simulator was (and
remains) a classic in both design and execution, a program that set the
standard for all that was to foliow.

Some of the 3D animation routines Bruce used in the development of Flight
Simulator later found their way into his A2-3D1 Graphics Package, a
collection of programs for the creation and manipulation of 3D images. An
enhanced A2-3D2 version came out in 1981 to take advantage of the Apple
1 plus's increased capabilities.

Bruce's reputation as a master of microcomputer simulation grew with the
release of Night Mission Pinball in 1982. A programming tour de force that
recreates the look and feel of a real pinball table down to the finest detail,
Night Mission offers ten ditferent play modes, each completely
user-adjustable. The game's theme is based on a WWII night bombing run.

Flight Simulator It, Bruce's newest creation, once again sets new
standards in sophistication for a new generation of microcomputers. The
program graphically places you in the pilot's seat of a modem single-engine
aircraft with complete instrumentation and full color out-the-window view.




