

















After successful retrieval, the camera is turned off and the shuttle is prepared for retro fire. After retro fire,
the blue of the Indian and Pacific oceans moves up as the auto-pilot pitches the nose down for re-ENTRY.
Eventually the window will be covered in blue as the descent progresses or until BLACKOUT occurs which
blacks the window.

On FINAL approach the scene changes to a White Sands type desert approach with a mountainous
background. The “heads up” display generates a shuttle image which graphically informs you of your roli at-
titude and lateral displacement off the runway centerline. As you close, the runway perspective slowly grows
until the shuttle’'s wheels are over the beginning of the runway. Touchdown is celebrated by a few notes from
THE STARS AND STRIPES FOREVER. A CRASH *“piles up” a broken shuttle on the desert floor.

E. DEBRIEF DISPLAY

Although not displayed now, a summary of your mission performance is available after a successful or crash
landing. Pressing the “D” key will cause this data to appear. The upper portion of the DEBRIEF display is a
list of the five phases and sub-phases. A red square just to the right of each phase indicates that you
ABORTED that particular phase. Landing statistics follow. The letters R,D,V,AT indicate your range past the
beginning of the runway, your drift off centerline, your touchdown velocity and pitch attitude, respectively.
Negative values for R and AT imply that you were short of the runway and nose down when you crashed. A
perfect landing is wings level; nose level; R= + 0: D=0; V= 400. These requirements will be discussed in
the next section (V).

The lower part of the display are statistics on how well your overall mission went. Included are the fuel used,
the time elapsed, your mission score and the high score for this series of flights.

IV. CONTROLS AND SUCCESS CRITERIA
Please leave the simulator in PAUSE. We will now step through each phase of the simulation.
A. LAUNCH

In this phase the ALT digital readout, plotboard, attitude and compass instruments are important. Headings
are controlled by moving the joystick left and right. Altitude and pitch attitudes are controlled by moving the
stick forward (nose DN) and back (nose UP). The keyboard and fire button are not used.

Now center your stick (no control) and press any key and allow the simulator to run approximately 2 seconds

then PAUSE it again, (SHIFT @). Note your heading - North; your attitude - + 90 degrees (straight up). Also

note that the clouds have moved downward and that your ALT and VEL readouts have substantially increased
. .you are FLYING!

How about some control? Press any key to procede, then move the joystick forward until you hear or see the
DOWN response tone. Then CENTER the stick IMMEDIATELY and let the simulator run about 5 seconds.
Then PAUSE. Note your plotboard progress. You pitched over slightly. Sure enough, your attitude meter says
you have nosed down 15 degrees to + 75 degrees. Now to change your heading. Center the stick, start the
simulator and move the stick to the right and hold it there for 5-6 control response tones then re-center and
PAUSE. Did you see those clouds (or stars) move to the left and the compass heading move to the East? Well,



you have just performed all the necessary maneuvers to achieve orbit. Here are your requirements:

GIVEN: Your boosters will shutdown at a velocity of 25200 f/s. The VEL display increments in 400fls steps.
Pitch attitude + 90 (straight up). Northly heading.

YOU MUST: (at shutdown) Be IN THE BOX - the closer to center the better; NOSE LEVEL (0 deg); Heading
should be EASTERNLY within + or -18 deg; ALT = 53000 + or -5000 feet.

LIMITS: Pitch attitudes + 90 to -15; Headings to those East of North.

Now center the stick, start the simulation and fly into orbit. When the EVENT label reads ACQ and the small
target satellite appears out your window, PAUSE again and read on.

B. PARK

You are now in the PARK sub-phase of the FETCH phase. Did you ABORT your way here? Then you have no
score yet. But that's OK. Guess what? PARK is more difficult than LAUNCH primarily because you use the
JOYSTICK, KEYBOARD and the FIRE BUTTON and control your velocity. The MODE label now reads RJET
which means you are controlling only reaction jets. Your forward and aft thrusters are controlled by “up ar-
row” and “down arrow”. “Up arrow” slows your velocity; “down arrow" increases it. The satellite is traveling
at your insertion velocity (25200) thus RTT does not change from 4000 until you fire either a FWD or AFT
thruster. The stick controls the direction you wish the SATELLITE to travel. JSK FWD = SAT UP; JSK DN
= SAT DN; JSK RT/LT = SAT RTILT.

Now center the joystick and start the simulation. Press DN ARROW once and note that you increased VEL by
20fls and that RTT is decreasing in steps of 20 ft. Now move the stick to the left or right until you hear ONE
control response tone then CENTER THE STICK IMMEDIATELY. The satellite should be drifting right or left.
Now stop it by sutting in ONE opposite command and then CENTER THE STICK. It should have stopped.
Now stop closing on the satellite by pressing (once) UP ARROW. Your VEL should read 25200 and RTT
should not be changing. UP/DN control works in the same fashion as RT/LT. Now PAUSE.

You are strongly advised not to input more than one UP/DN/RT/LT command at a time until you get the feel of
the control. Ok, now that you have performed the maneuvers, here are your requirements:

GIVEN: Shuttle in orbit, nose level, at 25200f/s, on an easternly heading, at an altitude of 530000 ft {100 miles)

YOU MUST: Maneuver satellite to within 2 pixels of the center of either parking box. RTT must be 0000. VEL
= 25200. Press FIRE BUTTON to test for a successful PARK.

LIMITS: Satellite must be no more than 5000 ft in front of the shuttle (you start at 4000 ft) and less than 200 ft
behind it. Satellite is limited such that the largest image does not leave the window area. Note if you PASS
the satellite, RTT will begin to increase and the satellite will DISAPPEAR. You have approx. 90 seconds to ac-
complish this phase. Time and thruster fire are counted against your TIME and FUEL score (Section V). So be
efficient.

It's all yours! Center the stick; start the simulation; and procede. There will be no need to pause as the
simulator will stop and look for KEYBOARD commands after the EVENT label reads PARK. See you then!



C. ARM

To enter the ARM phase press the *O” for OPEN . . . How about those doors, aye? Note the EVENT label
reads ARM. The remote arm is now active. Forward stick is UP; Back is DOWN; Right and Left are RIGHT and
LEFT.

GIVEN: Shuttle parked by the satellite. Flight control in AUTO-pilot.

YOU MUST: Put the FORKS of the arm AROUND the bottom panel of the satellite to within 1 pixel vertically.
The end of the arm should be on the centerline of the satellite to within 1 pixel horizontally. Press and hold
briefly the FIRE BUTTON to TEST for attachment. Retract the satellite all the way down into the shuttle
(doors will not shut if not all the way in). Press “C" to CLOSE the doors.

LIMITS: Control is limited so that the operator can not hit the shuttle with the satellite. Time counts against
you, but you have no limit and MUST SUCCESSFULLY COMPLETE this phase to procede. Be speedy!

D. ENTRY

Once the satellite doors are closed a brief delay will occur while the shuttle’s systems prepare for retros.
Soon you will see the STATUS and EVENT labels read LAND and CLOSED, respectively. You are now ready
for re-ENTRY. You may wish to press “W" to re-check the LANDING-SITE WEATHER and prepare yourself for
what is ahead . .. the most difficult portion of the mission! Pressing “UP ARROW" will fire your RETROS (for-
ward thrusters) causing you to lose velocity while the auto-pilot pitches your nose down. You are now in the
ENTRY sub-phase of LAND. Control is the same as for the LAUNCH phase. Please PAUSE the simulator.

Did you notice the silence? You are not using your main engines. You are a glider. You will get one and only
one chance to land the shuttle. So pay attention! Here’s what'’s required:

GIVEN: Shuttle at 20000f/s; Nose down at 45 degrees; VEL will delay to 800 at the end of the ENTRY sub-
phase. The same instruments and displays are used as when in the LAUNCH phase.

YOU MUST: At VEL = 800; Your heading must be on the RH label value (N,NE,SE,S) + or -18 degrees; Your
NOSE must be LEVEL (as in a landing flare); and you must be INSIDE the WINDOW in the lower left of the
plotboard and ALT must be 10000 + or -5000 feet.

LIMITS: Pitch attitude is limited to -45 to + 15 degrees. Headings are limited to those East or North.

HINT: Do not try to pull out at all until 40-50 KFT. Maintain -15 degrees pitch attitude until you see 515 KFT
on the ALT readout then pull out to 0 degrees. Experiment yourself. This ain’t easy!

Ok, center your stick; press any key; and see you on FINAL when you should again PAUSE.

E. FINAL

Don't worry if you ABORTED to here! You will have more opportunities to get all these requirements straight.
But if you did make it, congratulations!



Three digital displays will be active on this the FINAL sub-phase of LAND. They are ALT, RTRW and VEL. The
only active instrument will be the PITCH-ATTITUDE instrument or rate-of-climb meter (center). Please note
the substantially slower update rate (approx. 1 sec.). However, this rate is close to the shuttle's real
response, so please ANTICIPATE your control commands!

GIVEN: VEL = 800f/s; RTRW = 33000; ALT = CEILING; Wings level; Nose down at 15 degrees; Drift = + or
-78 pixels off runway centerline; Winds as per the LANDING SITE WEATHER chart.

YOU MUST: In order to land; VEL > 280; Wings level (0 deg); Nose level (0 deg); Drift = shuttle wheels on the
runway. RTRW increasing with time (shuttle PAST the beginning of the runway) but RTRW less than 10000 ft
long of runway; See section V for a description of a “perfect” landing.

CONTROLS: Joystick only. JSK FORWARD = NOSE DOWN; JSK BACK = NOSE UP; JSK RIGHT/LEFT =
BANK RIGHT/LEFT; VELOCITY is controlled with pitch attitude.

LIMITS: Roll + and -45 degrees; Pitch + 15 to -45 degrees; Drift = limited to window.

You are almost through one complete mission! After you successfuily land or crash the program will wait for
you to press the “D" key. When you are ready, press this key and refer back to Section llI-E for details. You
may replay by pressing “Y” as noted at the bottom of the DEBRIEF display. Now, center your stick, start the
simulator and HAPPY LANDINGS! We will talk about your score after you land.

F. SCORING

A perfect score is 600. It is possible to earn 100 points for each of the first four sub-phases plus 200 addi-
tional points for a perfect landing and very low time and fuel use. Your TIME and FUEL score is added only
after a successful landing. After all, if you crashed, who cares how much time or fuel you saved? Below in
tabular form are the perfect conditions of each sub-phase, the total amount of possible points and the penal-
ty rates for non-perfect flight conditions.



PHASE/SUB-PHASE PERFECT CONDITIONS PTS PENALTY RATE
LAUNCH Req'mts if IV-A 40
Centered in window 20 6.7 ptsipixel
ALT = 530000 20 4 pts/1000 ft
Heading = EAST 20 6.7 pts/6 deg
PARK Req'mts of IV-B 100 TIME and FUEL
ARM Req'mts of IV-C 100 TIME
ENTRY Req'mts of IV-D 40
Centered in window 20 6.7 pts/pixel
ALT = 10000 20 4 pts/1000 ft
Heading = RH 20 6.7 pts/6 deg
FINAL Req'mts of IV-E 80
RTRW = 0 20 2 pts/1000 ft
VEL = 400 20 1.7 pts/10f/s
Drift = 0 20 .8 pts/pixel
Ceiling = 5000 ft 20 2 pts/1000 ft
FUEL 250 Ibs 20 1 pt/60 Ibs
CLOCK 200 min 20 1 pt/10 min
ABORTED PHASE PENALTY
LAUNCH FUEL = + 1000 Ibs
PARK FUEL = +500 Ibs; CLOCK = + 150 min
ARM NONE! Can not abort
ENTRY FUEL = + 1000 lbs
FINAL Forget all landing, TIME and FUEL scores

Score does not change from ENTRY total

Well, THAT'S IT! Keep trying. Follow the instructions. Watch those instruments and digital readouts. Then
correct the way you steer. Soon you will be (if not already) successfully completing missions with scores
above 500.
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