


This Flight Manual describes the controls used when running the SPACE SHUTTLE
program on (he Commodare 64 compular. The program comeas with an owerlay
whach s around the funcion keys o provide a quick reference 1o ther uses. All the
keys used 1o controd the flight of the Space Shullle are shown Dealow
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EQUIPMENT
CHECK

4

MISSION PROFILE
You are in control of the Space Shuttle Discovery, on the 101 st

shutile rmisson of e Space Transporialon SySIsm. Your [a
iz an orbiting satellite approximatety 210 nautical miles abow
i it

Your missson: To launch, endareous. and dock with (he satelhiis
as many limes as you can, wsing the mimimum of fual, then ratur
safely o Earth. A word of cauton: Each bime you sucoissiully
dock, the gatellita’s orhit becomes mora erratic

s 15 & tolal lest ol your pliohing capabites. Tou will De evalualad
5 ¥

al the and af your Hight

Flight Mode Selector Key |1 1] press 1o cycla through Fight Mode
optiona (sea “Flight Selaction”)

Launch Countdown Key [L] Alter Fight Mode s selected, pres

i niiate Counioown CIOCK

Primary Engine On'Of Key |! 3] Press to stan Primary Engane
4 saconds bpdone lBunch; prass Sgan wihen orbd alitude 15
reached

e
Eargu Dhovar Ky L 5. Fress o openiclose cango Day dodr wihen
oroil atituca 15 reachad

Landing Gear Key [! 7] Press to lower landing gear just prios 1o

ipuchaown

Joystick Controlbar A reakshic direchional hand controlbes
Forward and back moves Shultle forsard or back (X axis)

Ladt and r|.;.:|hl controls lafLnght movemant [Y oas). With red Duthon
depressed, ionwand or back shick movameand mowves shutlhe up of
ceram (£ 3005 ). S8 “Wansuywenng n space 1o furihes explanabon
Also, the red bution has other uses in Launch, Orbit, and Resanlny
PRASES A% OEscnbid m RS Saciang

Status Check (Space Bar). Prass lo cycle through readouts of thia
imporiant information: Position, axes, Mission Elapsed Time, and
Hemairimng foel (Flght #3)

Pause Key [ € | Pressiosuspend and resume all missson
gyslems aperation. Lisa this key to “fresze” the program if you
Aaad B 1o relér 16 this |-'||r__;.'|l Manual, of 1o plan upcoming
MANSUNVers




FLIGHT

FLIGHT

Thera ane three different light modes. Spend time swith trair |'-r'-_rj
SELECTION 1||f_]|‘|r$ #1 and #2 belons I.:_'d-:lr'lg o all fhe n;;h:_]llungu of & real
unassisted Shuttle mission (Flight #3). Flight can only be selected
Dadlone Countdown Deging

Flight #1 Autosimulator Flghl moda # 1 i a combanation
desmonisiration fighi and aulosimulator. The Shuitle flies an
abbreanmed Mmission, You do not use any of the constles conirols.
Iri this Mgt moda, most aborts (see "Abor indicalor”) are ignoted
Whenever you touch the Joyvsick, you can take contral fram that
peoint until rendazvous. Then, you can onky use the Joystick
Cantraller io cofmect your ¥ axis, and land

Flight #2 Simulator Astronauts spend thousands of hours
practicing in ground-based ssmulalors before fying an actual
Shiitibe mssion. [nihis mode, BxpErenca ihe chalenge and
damands of a real mession—with a coupbe of important
ExCapieons: You don t use any Tudd unils, S0 you have all the e
you nead to complete a mission. Also, onboard compuiers will
assisl you during flight by compensating lor less-than-perieci
puloteng skills. Most abors are ovarrsdden, bt your lght indicator
display will alerl you when you've efrfed

Flight #3 STS 101 A full-lledged Shuttle Flight. A8 ghorls ane
operativa and Might condilions are quite realistic. Good luck!

Abort Indicator: If critical problems ocowr any time during a fisght,

EVALUATION youmay recene a “Launch Scrub” or “Mission Abo” signal. if this

happeans, your flight has ended. Check and look up CAW number bo
Hired oo Wil wainl s

Ranking: If you salely nd the Shutthe at Edwards Air Force Base
in Flight #3, your performance will be computer-evaluated, Yo
b i) will ek clatarrnined By the nuemibed of successhul dock s
and the number of fual units remaining at the end of youwr fight

ARANKING DESCRIPTION HU!LIFIE#EGHﬁ
iy

(ki | oot oeld ]

Commandsr Fesponsible for ovarall crew safety and flghl exstution B af 500

greater

PFilat Sacond in comimand, asstels in gl fkght funclions 45 L5000

Mission Cualifed o coondinale mission scienlifc obeciives 23 2500

Spaciallist

Paylosd Chaalifed 1o oparate spacilic payioads and coondnans 1 1

Specialist Sniltle hoUSEBENg

Saa "Earmng Your Wings™ lor important club inlommaton




OBJECTIVE
Launch your Space Shuitle and atternpt fo arfve as close 1o the

satallita's oeltul as possible

LAUNCH CHECKLIST

Launch Phases As you fing your ENoNmoLs Main engumnes and
lifiod frcem the pad, you'll be going through 3 separale phases. Tha
numbsers 1, 2, 3 00N wour compuber screan neled io poimls along the
irack where: (1) 3RB's (Solkd Rocket Boosiars) are hirgd, (2] the
Shiutihe reaches maximum acoekerabon, (3) engine shubdown
approaches. The X indicates MECO, (Main Enging Cut-Off)

Thrust Motice the two kong horizontal bars cn the control pand

T stands hor theust, “0 hor nputier. The *C° arrow represants

a signal Inpm e onboand compubarn indicabemg hs propan Ihnest
neadad during aach phase al Miol. You control Thrust with the red
pution on the Joystick. Keap both “T" and "L arrows aligned
Whenaver ha "1 arrow Rashes, you are wasiing huel and should
mmadiataly prass the red butban 10 Bmcreass of decraase thnusl

Hold Down Bolts Though your engines ane firng, wou won1 leavs
the launch pad undil MET + 3. The “Hold Down Bolts™ will keep yois
S-'..JI! (O e QoA b e BTJaE QlEED D ENOUG N TNry il B
reercormd el borca al Qradily

Trajectory/Plana In addition o regulating thiust, ywou akso nead o
bodlcew T COrmect iragec oy [JoysShick barsard Dack) and adjusl
your “plana” [Joyshick bettinght)

Lire Horn If you strany from e andecated aLanch braeciony, o W
wrashe Tuel, 1o atert you that 1heg 15 happening, a warmng Morm will

gsound. This alarm can fhelp you avoed an abor sibuation

Separation A yellow flash at about 26 Aautical miles will indicats
Solid Rockel Booster separaton (3B SEFP). Anothar Flash shoriky
after MECO (Main Engine Cut-08f) will alert you thal the kain
Exiernal Tank has lallen away inlo the Indian Ocean (ET SEF)




LAUNCH
SEQUENCE

Press [T 1o select Flight Mode'1, 2, or 3

Wail appro:smately 5 seconds for all syslems 10 Dacomas

operationa

3 When degital countdown clock appaans, press [_T 1o shart

[t 0 i e e ] }

Wihien counldown siars, press |13] to activala Main Enging

Al MET-004, press red Bution 1o kgnite Main Engine, then use

this bution to keep *T™ and “C" arrows abgned wnlil you resch

okl

6. Watch Trajectory Tracking Scraan and wuse the Joystick 1o
maintain comect ascension irack and left-right aligrmeant (Horm
gounds lowarn you of irapasbon varnbnee)
B bove Joystick lorward or backsand to maintain conact

trajectony course. Try 1o Sty Oon of st Delow the plothed ne
B Move Joystck left or night 1o keep dol cenberad in small
plane indscabor™ Box

7 AL aboul 200 naukcal meles, press @ o Shal ot T Mg

engina The closer wou Sormee 1o he 210 albihude, e neaner you

b b0 th target salelite’s orbi. | WARMIMNG: H you shut ot the

main enging at less than 195 miles, the Shutthe will fall to Earthl

Launch & Ascent Summany Fying the Shutlle into orbil ks an
axirEmely challenging task. Following a roller coasier path, you
miust condinually malch engirg thnest with the computer indicalorn
slany o this courss shown on ha trajgciony display, and correct
your plane as indicabed in the small box, Each area is clica
ncorrect trajeciony bums up exdra fusl and may abort your fight. 1f
plane i far oul of aligrment at MECO it will b misth mdee dellicull
1o cdock with the tanget satedite

M) =i

Ch O

Warning: On your way into ofbil you'll ses lamiliar constellations
ahead, through the darkening sky. Don® b distracted—keep your
concendration on the demanding 1ask of staying on Coursa!

Launch Trapectory

TRACKING SCREEN



SEQUENCE
TO STABILIZE
ORBIT

STABLE ORBIT
SUMMARY

OBJECTIVE

Establish a stable orbit by opening Cargo Bay Doors for haal
ralaass, and adjusting Shuttle pasition o achsg visual contac
with Earth

STABLE ORBIT CHECKLIST

Cargo Bay Doors Your first 1ask is to open the Cargo Bay Doars
This ig vital and must be done during the first orbil. Radiators thal
shed excess haal generated during launch ane on the innes
surfaces of these doors. I the doors remain chosed, heal bullds up
insica the Shuttle and the waming horn sounds. You hen hawe jusl
30 seconds to opan the doors; i you dan, the mession will be
aboried

Mose Down Maneuwer When the Shuttle first achieeas arbil, (e
nose of the craft is pointed up out of the line of sight of the satellite
I canchesr 1oy ok, o st see the gatallite. Adpust the pilch to
bring the Shuttle's nose down. Whan you oo thes, you ll be able 1o
s tha bloe Earth thaough Tne winddomw

1. Press El 1o open Cargo Bay Doors
2. Press |H) 1o activate OMS Rotational Engina
3, Move Joystick forward or back o set pitch o - 28

Cargo Bay Door opanang and pitch adjustment must be pariormmad
an the first orbit revolution babare any further operations should De
attermpled




OBJECTIVE '

Addjust the speed and position (X, Y, and 2 axes) of the Shuttbe and
successhu Iy renCGaIvoLs with “' a salelhbe

DOCKING CHECEKLIST
Maneuvering In Space There are lwo different ways fo manauwer
the Shulthe in orbit. For mapor maneuers (30 naubical rmiles or
), (he Oirbstal Mansuvering fem (OMS) can baused. Th
gysiem (explained in a later section) lakes some Shudy and
eupenence 1o use eflectively, So, when first starting out, use tha
Haacton Conbral System (HLS). s clhusters of '-.Jf'!k-r | SERINES, I
the Shutlle's nose and tail can move the Shuttha aboul its threa
major axes X, ¥, L. Walch the tirmg of RCS thrusters in the insel
ISRy On the scresan
® Touse ihe OMS, press [B] 1o activate ROT (Rotational Engine)
Lean Joystick laft ar right o afhect Yawy, lorwand of Dack 10 altect
Fich. Priess red Dol .|||_I.| e engang
B Touse the RCS, press [T] to actrvate TAM (Transitional Engine)
Lean Joystick left or nghl o allect ¥ axis; lorsard or Dack 1o
affect spead (and X s ) lorsand of Dack while pressing red
bution o affect altitude (£ axds)

Eh\]“l‘-ﬂﬂ-&ﬂﬂﬁﬂ Poasition ::Efll‘zl'!.'l 1= |:|‘-'-| a5 imiportant a5
position -MNever allow your spead 1o drop Below mach 170, oF yous
Aliuche b0 Tal Dedow 195 nautcal miles, or yol || Burm ug in 5He
almasphera! Your X axis relationship (o the satedite depends on
vl spead, which is affected by your enging. To ovariake e
ol el w15 AR Of wod [wineean Il"ve' i Axis value s posivel
your speed must be greates than 239, As you make your fina
approach o the salele, keep speed closa o mach 238

Drifting As you near tha satellite, contineally rechack all axes
,_H-"'III'II' & will shift, and the saleliiia’s movemeni s amatic. Yhe
RCS is active [ TRM s on), pre ~.*~.L_I l__] -:'-r. ) Cchsplay current
sialus of those axes. Or press the Space Bar al any e 10 chack
PRSI0, e ainerg fued, and Mesion Elapsed Tima

e



DOCKING: 210 NAUTICAL

MILES IN SPACE

“&* Curve On the Ground Track S5creen, tha “5" ing indicates
Bodh Eha Shutibe's and the salelbie s l;;l'ﬂl.:"!] track around tha Earth
The Shutile's positicn is the solid dod; the Hashing ool 1S Uhe targel
safllite. Nolice as you frack the satellite, your ¥ axis (distance
atwman Shuttle and salafiila) will suddenly change signihcanthy a
v SAENRE WTADS anduna [he raceing hne This is Dacause (h
orbital iracheng e wiaps anund thie Chisplasy as a real oredl would
wrap around the Earth !

“8° Curve

Shuttie - E

Equitﬁl‘ .----I-‘IE-——-—h-J

Satellibe

O full
Earth rotation

Docking Screen Uise the =5 curve screen wnlil you get fasry ¢
to the salellile. Then, two smalles radar screens will appear. The ledl
sonean shows your £ ads (up-down), and a wida view af your Y
podies, (ladt-r qht) Tha righi screen, winich you il use mone, shows e
X AXIS and meCro (Chogs ) Y s

Satellite Sighting When you see the satellite, prepare 1o conduct
close range maneuvers with the RCS (TAN engine on). The
saballiby appears 1o change colors as It passas in and oul of 1h
suniit sida of Earth

Muitiple Dockings Every time you dock (im B #3), you récaiad a

Randarous” signal and some additional fusl unis. Each
additional docking betomes mons dithcull, 50 the amount of fue
you gl increases. After each rendenvous, the satellite moves
awany from the Shutte. Wail vnbil iti5 8t least B0 unils svway betore
atbempling 1o dock agair



ENGIMNE BURM

MACRO ¥ AXIS—

Maich the pasiion o the Shutile with thatl of the satellite's Dy
carrecting £, Y and X axes, prelerably in ihal ofcher

1. Press [T] 1o activate RCS
|-" Cartae! £ ans o0k Press red DUtlon and move joysiick fTorwand
| | /
ArES, th 12 15 ADOve you. A 2870
AR W "1 amg g5 e Saleiile 5
] Cl Y axis 1o 0: Move Joyshick 1o Ehe mgnt or kel 4
nEmbar maans the saleiile s naht ol you, 30 8 the Joysiick
| ne up with i A negalive numbear means e satedhbe i
g ol vou, Move the Joyshick o The el
i 1 X avig: Mo thea J -.'..' E Morwasrd or Dack
iamibDEr shaors e Qistance s [he atellite i
o A ras Ak i Ficwars e 1ar il 15 el |
T | TEASE = a Ty k Torvwarnd. B
fisir B 2y T JEhck Dack. [he s [ mead |
alwiny ACN
5. Whean v i il &, il fxE | B adjusied no
labilized Ior 2 50y 5. Then y g aoated A THendieo
SN cating thal you ve gocEed
Youu ane altemphng o dock with a satelhl i rarelhing al ma
23 9 senverdl Hundrdd ndii imilees 300w e Eartn Y -'.. A M
10 sioww dosan oF speed ug educa distanca (X axis) (o0, s
yOU will e 10 D 8l e Sams altituce (£ axis | and possl
¥ axis), Alal § miosemen] b L L |1 i
Car Al i Clingers., A & i imipsartant
because the longer you Lake, 1 consume. Tap the
Jovsek insiead of holging 1 in e B Save Tl

WARNING
-MICRO Y AXIES
Z AXIS

DOCKING SCREEN



OBJECTIVE

B .:IF'.;EI_|:
CHECKLIST

=

DEORBIT

SUMMARY

T fuirn e Shasttle around, fire the engines, and deceleats to tha
cormect spead for laaning otk

Dearbit Burn Manauwver First you mst o e Shunle sround 5o
Ehal f1s |r.;'|.'.-|_:||r'-.j_:| tail=hirgl. [hen, inonder o maintain the cormact
altitude, sl your 2 axes and pilch. Cince Hits mandunas 5
compledad, fing the engine to decelerate. If the £ axis and pilch ara
noit sed corractly, firimg the angines will rrghos youwr Shoitle climi o
dree, Aller The dearost burm, the Shuitle must then ba reariented
nose-fonsard 1o he Corrsct attitede. Enbérning the simospihers
backwards will cause the Shuttle 1o burm up!

Yawr Latl-r it rodabion | o e moge of the Shuttle

Satellite Interference Balore Slaring deortil Durm, you must wail
uniil you see a dramatic change in your X axis. 1 you don, yous
deorbit burn will be unsSuccessiul, amd you l iesed b onbd

1. Adjusi 2 axis untill altitude reads 210

2. Pull Josystick back or push Joyshck forsarnd 1o sl spead 1o
mach 23.9

3. Press [R] 1o activate OMS

4. Tuwrn Shuttle around complately. Mowe Joystick [t ar right 1o
sl Yaw al 180

5. Salpitch atl =004

6. Press bre button untl speed s mach 19.0

T Turn Shutthe around nose-lorwand by reseiing Yaw oD

Dieorbit is one of the most Gritical phasas al your Hight

During decrbit operations, the Shultle is oriented 1o a tad-frst
attitidie, dacelerated o reantny speed by the poweriul OMS
engine, then iumed around to a nose-first atbude

You begin io lose allilude when you've siowed the Shuttle down
bealdow the spead neaded to Suslain orbd &t 210 naubcal miles




OBJECTIVE

REENTRY
CHECKLIST

To establish and maintasn the corract pibeh, yiny and spaed’ Tollow
thi correct trajecion:. and property manage heal build-up during
reentny.

Entry Interface This is the posnt in your lhght wherg almosphenc
antry officially begins. As the Shuttle descends, atmasphearnc drag
dissipates remeandous e generabng a gresal deal of heat.
This heat guickly bullds up (portions of tha vahetla's acgdor faach
1.540°C). Piich and spead must be comect 1o properly ulilize the
Shuttie's Tharmal Protection Systam

Terminal Area Energy Management After entry interface, you
must closely follow the propar descenl IFapecIory i order 1o
mmaintain enough altitude and speead to réach tha final touchadown
point. This process of Conserving your enangy Dy mantasming the
correct position, altiede, velocity and haading s called Tesmanal
Area Energy Managemant (TAEM)

Loss of Signal During reantry, the Shultle superheals the gas ol
the upper alrmosphare, creating flashes of color outside your
window: Heat strips electrons from the air around the Shuttle,
arvaloping it in a sheath of ionized air that blocks all communi-
cation with the -;__]rul,nlj. 0. a1 160 mab@s, you will expanence a
iemporary partial koss of signal (LOS). Keap a choss ey on your
radar at thes point. Youw will recene intarmithent signats which you
nieed (0 uSe to comect your course and plana

Dascent Screans Jn your resntry screen, "X indicates cul-olf of
wour OMS engines (deorbit burn). “T" indicates the Terminal Area
Energy Management Phase, "L” indicalas your Iransikion 1o fina

landing approach. The small Dox al ledt s your plane indicator

13



REENTRY
SEQUENCE

REENTRY
SUMMARY

OMS
Cutalf

1. Pull back Joystick to sel + 24 pibch fof propes rsantry aitude

Closae Cargo Bay Doorg

3. Follow reentry course on compuler scrgan, Pull stick back 1o go
right; push forward (o go lefi. Lell and right on slick canbars

Pans

Thera are three imporiant stages io Feentry: Eniry Interface, TAEM
and LLYs, Fosiedn, atituca, velocity and haading miuest all D eExact
1o Both Drooar y FRAnag e T trermencous ! Dulcup and

correctly position your shuttie for the Final Approach

Plana indicator

Shuttie

REENTRY SCREEN

TAEM Simge



=N

DECORBIT BURM
TO SLOW SPEED

BEGIN DESCEMNT

MAXIMUM
HEATIMNG

FOLLOW
GLIDEPATH

TERMIMAL
AREA ENERGY
MAMAGEMEMNT

TURN TO BEGIMN
FINAL APPROACH

BEGIN TO PULL
NOSE UP

PREPARE TD
DROP GEAR

WHEELS DOWHN

TOUCHDOWM




OBJECTIVE

Proparly iolkowing the final approach course, maintain the correct
pilch and descent rale to salely land

LANDING CHECKLIST

Final Approach As you leave the reentry phase and enfer your

fmal approach, the first thing woul Il @ ane (e mouniaens ansund i
Edwards Air Force Base. You'll hear two sonic booms caused by
your cralt and the chase planes. Al this poent. your Shuttle is a

qlicer

In order o maintain enough aliiude and speed to reach tha
touchdiown point, youll nead 1o make an axirema rght iurm which
will begnve you imed up with he runway endry point

Landing Screens MNow, closely watch all your fight instruments on
the fronl control pansal. Al thes point events happen quickly. You will
mgsad (o keep your nose pulled up 1o slow descent while constantly
watching altiude and range. Lines on tha laft screan bowx, (Altilude
Direction Indicalor) indicate the ideal irajeciony or path and your
uppar and kwaer Sahe hmds. The nght Do 6 your Horizonta
Situation Indicalos, it shows your posilion relathe bo the rumsey

Range Range is (he distance from the edge of e rurway (0 your
shuttla. 5o, when range is negatne you're above the runway

Surface Conditlons Since you're in the desed, Crosswings can
Deconme & neal probhem. Compsensate Dy constantly maving
Joystick left-right and forward-back 1o maintain the proper
frapsciory &nd desceni rale unlil ibuchdown, Jusl DBcause you'ra
choga to home—don't kst up on your concentration



LANDIMG
SEQUENCE

LANDING
SUMMARY

Upper Lower
S;r:leltl )

Shuttle

1. AS S006N a5 vou sad [hd mounlains, walch ior ihe runway, Lise

i night radar screen o maintain alegrmeant

2. Follow tnal approach course on both compuler screens. Lell

gerean: Kean dol cenlerad batwaan tha two archad hines. Figh

sCradn; Fsip ool cenlened on Strasghd runaway aporoach hng
Fush Joyshck Forwarnd b lower nosa [GuIcKEen dascEnt), F
Joysiick back o rase
g 10 keep 0ol C i

% | '-'-:'u!II ramge Qoes nesgative, youre ower the rursay, jusl
seconds from louchdosn, 50 drop landing gean now

4, Push Joyvstick lorward 1o lowear nosea

5. When Shuftle hits rurreasy, wour nose will pop up, S0 Kkeep

ard 1o Eaan NoSa o uriil o NeEar thid

loyslck pushed fonas

Trasd of i bl kenching Cear

Dwring tha mal approach, descent spaed 15 cribcal. Yol
ConduciEng a sanes of flares |NoSe-UD indl reguce
spead which s necessary for landing. 5o, ng

:enter the Shuttle on the runwary, but also you must maintain the

propet pitch al the same time, Sounds are important durning this
phase. Use them ta monitor your progress on 10 thia SoniC
oo &S wou break throwgh the aimospheare. you || ear a CorsLar
beeping effect which will increase in speed the closer you get |

the rurmasny, @ high-piichesd Warning noem arlar you we Dass

fthe runmwEy (2 SigNak 1o DUl your Emnchimd) ean Qo) [anding gear

IS DR

oo (showr descent). Push Jovstick kel o

you naad o

owin@d, and (masn gear) bires sCreachn Wnen you v TOUC M CHomaT

Shuttle

Antude Horizantal
D-]r-:llu-n Shuation
Indicatar Indicator

FINAL APPROACH SCREEN




You've successiully launched your Shuttle into orbit. Mow it’s
timee 10 dock with the satellite, Whethar youre making pasition
corraclions using tha OMS or RCS anginas, ramamber that every
action you take may affect your axis (X, ¥, Z) or altifude. For
axamphs, | your pich s =028 (nose-down) and you parform an
CMAS burn bo comect your X axis, your altiiuge will drop becauses
you're aciually posnted towards Earth

Try and picture the position of tha Shuttia in your mind as you'ra
orbiting. Use the diagram below (also on your Flight Deck Console)

o hlp you visualize Shutlle positioning. And rémember; minimum
speed is Mach 17.0 and minimum aliifude is 195 nautical miles, o .
wour oabit will deestabilize and the vahicle will burn upin tha

atmosphera z

o R

v

AXIS :

£ = Vertical distance to earth

¥ = Lot and right distance to satediie

X = Forward and back distance to satellite

PFITCH = Up-down of the nose of the craft

AW Laft-right rotation of the nose of the crait



X AXIS
CORRECTIONS
USING OMS
ENGINES

Y AXIS
CORRECTIONS
USING OMS
ENGINES

Z AXIS
CORRECTIONS
USING OMS
ENGINES

For smaller, precise adjusiments, you'll periorm orbital mareuvers
with the Reaction Control System (RCS) engines. They're easier ba
USE, Howannd, b means lusl, "Housekeapang ™ fuel—which
keeps slactrical and life suppor systems of tha Shultle opaating
is consianily baing expended. Soil's imperalive you make your
orbital comrections as efficiantly and guickly as possible. This is
wherne the OMS can help, When making major maneuvers, use the
12, 000-pound-thrust OMS angines. Since these poweriul engines
can radkcally affect altitude, read e foflosing detals carafully

When fhving lorsard (0 Yaw) powered by OMS engines, altibuede will
drop laster f your pilch is 2860 of Rdgatnag. When ang Dackwards
{ 180 Yaw), your altitude will rise ooty if your pitch is posiiee or Den

1. Sai piteh lo corract value

2. Check X axis

A, Setyaw to 180 i X value is negative; o 0if X is posilive
4. Push red button bo fre engines

5. Reslore yaw and pitch o correct valuas

Ag you parformm a Y axis OMS bumn, you'll see your Y ndicalorn
change. if you forgol o change your pilch 100, your altilude will
changpe. A positve pitch will make you rise. A negative pitch will
make you fall. A non-2erd palch a0 Burms axina Tus

§

Sl pilch 1o corract value

Cheack Y axis.

1Y 5 posiied, S8 vaw 10 90 1l negatneg, sel yaw io &0
Push red bulton to fire engineas

Rastors waw and pitch 1o correct value

LN Es G =

Ag you periorm a £ axes OMS burmn, note that you will not see the 2
indicator change, S0, calculale £axis burm belorehand by adding'
sublracting £ value to current altitude (o arrve &t desired final
altibuda.

Sequence

1. SetyawtoD

2. Sal piich 1o 36 o chimb; =28 1o fall

3, Press fire button unil desired allitudinal goal is reached
4, Rasions pach 0 prios sebings

DMS Summary When correcling either X or ¥ axis using OS5
angines, your allituce may be allecied. But it 15 possible (o make 2
and X or ¥ corrections in a single manauver—if very shillhully dona
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LAUNCH:
PROBLEMS

STABILIZING
ORBIT:
PROBLEMS

PROBLEM
SOLUTION:

PROBLEM
SOLUTION:

PROBLEM:
SOLUTION:

PROBLEM

SOLUTION:

PROBLEM
SOLUTION:

“Launch Serub,”

Yiou i I RIEInG your engines proe o or oo long aller
MET-004 . 'Wait for launch systems to recyche and
concenirabe on finng as closea lo (but nod bafiora)
MET-004 as possible

Ling horn conbnually Sounds dunng launch

Keap dof (your Shutile) slighlly on the low side ol
tha trapaciony lirs lo maintain proper coursa

Enitial orbil position oo kow, of Spead 100 Shew, y

You're shutting off your engines belore proper
altitucde is achieved. Cut-ofl your main SIS 35
chosa o 205 maas as possible

‘Mission Abort” signal as 5000 as you shut down
Engnes

Depanddnt upon your ADort nurmibas, adher: soodd
aflitude were o0 low to swstain orbit; you were far

oif tive trajeciory line at MECO: vou shul down your
engenas 100 early, of your orbil insarion angle was
imcormect, Either you were very far off the iragctony
e OF your plane (right-lafl position) was incorrac

Lnce i Grbel, Y axis o5 off Dadly,
Plane [right-laft) was nol canterad al MECD



DOCKING:
PROBLEMS

PROBLEM.
SOLUTION:

PROBLEM

SOLUTION:

PROBLEM.

SOLUTION:

PROBLEM.

SOLUTION:

Once inorbit, £ is off badly

You shul down your engines oo aarly. Remambbar,
your £ foos 15 dirasthy relaled bo your alifuca Tha
Ioweeer your altitude, the more negatne your £ axs A
£-15 axis squats an atitude of 196.0 mies. When Z
axig equals 0, attitude is 210 nautical mbes, h
afinude of ihe orifing satellite

Although axes are adjusiad, satellite & never
saghied and docking SCriens Néver appear

Check your pitch and Yaw. If pilch is not —28
[ Shutile nose-down), you'll never be in line of sight
of satellite. I Yaw is + of — 17 or greater, you'll also
b out of live of sight (Shiuttle line of sight will be (oo
Far laft or right). With £ and ¥ ases adusted o0
docking screens should appear whan the satallibe
igatX + of — 16, Assumng pilch g — 28 and yaw
i

Conducting OMS bunn sends Shutihe sio
dramatically rgh or low altiuoes

Check your pilch, Abays make sure your pitchis 0
before conducting an OMS burm unless you
inbenbanally wish (o agjust your altifude during
puirn

Axes all adjustad. Satallite spotted. But, you cant
oGk

Chack your speid. The sabelile ahways irevets al
Mach 23.9. 5o, i you're having trouble docking,
adust shuttle sped + or — 1 Mach

N q



REEMTRY:
PROBLEMS

LANDING:
PROBLEMS

i

PROBLEM.

SOLUTION:

PROBLEM.

SOLUTION:

PROSLEM.

SOLUTION:

PROBLEM

SOLUTION:

After conducting a successiul Deorbil Burn, you
still aren’t losing altitude for reentry

The Sateliite may be interiering. Wail unbl X vaiue
changes dramatically and the 3" Curve reappears
before conducting a deorba burn. AlS0, make Sure
your pitch is negative before conducting a deorbit
burn. Spead alter burn should ba mach 19.0

Buirn up during reeniry

If your pitch is less than + 24, your Shullle '
cannot be protected by s special ingulation. I

pilch s greater than + 24, you'll skipinto space

i wvawr cdoes not equal 0, you'll spin out. And if your
Cargo Bay Doors are left apen, your Shuttle will also
bumup

Mission Abort as soon as you break through the
choud covesing

You cannod be off course (Kiaon horn is an) during
the Last few seconds of your reentry (screen). This
will place you in the wrong position for Final
Approach—atilude and speed will be adversely
atfected! So, stay right on course al the end of
reantry—don 1 et up

You crash inio the deseart Hoor,

This is probably a resull of mcormact use of your
Anitude Direction indicator (ADI). The AD is the leht
display screen shown during landsng. 1 Iracks your
aftitude and descant. Always keep the Shutthe
batwain 1S two ines

O, you mary ba off course. Watch caratully lor the
ruiway: it's hard 1o sea from a greal distance. Keep
the Shulthe lncation betwean the lings of the Honzon
Situation Indicalos (HS1), the right display Screen
showm dunng kandeng

Remarmbser, 4% S00n 83 you drop ihe Endeng gear,
drag causes the nose (o flare up. 50, when the
landing gear is dropped, keep pushang the Joyshick
forward to force th nose down.



EARNING YOUR WINGS

Pilots ane a skilled and hearty Drisid indasd. [ you re ableio
successiully dock vour Shuttle free timas and Land with at least
4,500 units of fusel, you're worthy of Pilot status and an officia

Pilod paich

F I"""' iowIrs ol I": EFmif e a8y 3 | CIrECar ‘|' Far WU TR
that b and final satellite docking with at least 7,500 fuel units in
yniar fambce, you Il e n ol Ehe Tesy, e paoiecl, T el E-p.::{:F!
Shuttie Commanders! Anyone achieving Ihis magnificent ranking
will be rewarded with a distinguished on-screen display! Snap a
photo of the TV screan, and wa'll Sand you the appropnale palch
shiowwr el

Be sure o write "Space Shuttke” on the bottom left hand comer of
e ermairDpeg

LAMDING SCREEN

2]



“Evar since | can remember, the Space Program has meani
something very special bo me. Evary lima a mession ook off, 56
ciegl rrry BT ination

That's wity gasgning a home vt varsion patleanad atiar tha
regl space shullle seamad 5O appad iy CNasEngeng. I was

Cuuirhe & 185K 10 ASNErAE MAKIMUm SCCURRCY I My Work

Im thee photo on this page, N'm gitting in an acteal NASA Space
Shutihe simulkatoe, It gave me a tirsthand ook at whal our asinonauls
really go throwgh. And | can assure you the Space Shuttle
carndge you now have is quite tnue (o real lite

=0, don be descouraged il you don't achiee Lommande:r on
wour first flight. Thera are planty of skills and a whole ot of
kni .,wr.n_-m_,g you nisad bo master first. | strongly Sugoest you iy
Space Shuttl E' with a friend as co-pilot—Ffunclioning as navigator
And assislan

Learn and undarsiand this manual. The knowladge you gain will
it oy el wilth iy program but, who knows, may gel you a seal
i e oot risal B p st o

/gi&w?ﬁf

Stevae Kifchen iz a master solfware designer, engineer and
invanfor. Ha was imohved in tha devalopment of agital walches,
the frst handheld elecironic games and alecironic calculsors
Steve welcomes and encowages your letters, comments and
questions regarding his first work for Activision.




AX:

ALT:
FLT:

MET:

MECO:

OMS:
RCS:
AMG:
SHB:
SPM:
SSME:
ETS:
TAEM:

DAP:

Arg

Altitude

Flight

Mission-Elapsad Tims

Main Engine Cul-Of

Orbatal Maneuvering Systems
Reaction Comod Sysiem
Range

Solid Rocket Boosber

Spead in Mach

Space Shutthe Main Engina
Space Transportation System

Terrminal Area Energy Managemant

Digital Auto Pilol
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During the missson the onboard computer will alert you of
condithans that could andangar the Shuttie, if an error of condition
is bad enough, the screen displays a “MISSION ABORT™ signal,
frowm which thane is no recoverny. Pre-launch erroes (such as
starting the kain Engine too so0n) meraly cause a ne-slan of the
COUni o Squainc Tha Tollcwng MEssSaes Can appear ouring
the flight, in the “C-W™ display window. Whe you ki whal thesa
WANING Codes Mean you can, in many cases, lake comaclive
action o 2w tha misson

i e ]

Mo erovetestn g
(Prelaunch-Non Abort)

i All clear

4 Shutdown Primary Engines

24 Shiutdown Primary and Back-up Engines

44 Shutdown Primary Enginés and close Cargo Bay Doors

B4 Shutdowan all Engines and close Cargo Bay Doors.

20 Shutdown Backup Engines

40 Close Cargo Bay Doors

&0 Shutdown Backup Engines and close Cargo Bay Doors

MESSAGE MESSAGE OR

NUMBER ACTION NEEDED
{inflight-Mission Abort)

Q Al claar

1000 Mot lined wp with rurway on bouchdown

000 Altitwde 100 kow b0 susiain orbil (below 195)

500 Altituda 100 high (255 miles maximum)

8500 Speedialtitude too low 1o attain orbit at MECO |

1500 Teuchdown too eary (hif desert)

2000 Toaschciown oo late (overshol rurvway )



E MESSAGE OR
NUMBER ACTION NEEDED
(Inflight-Mission Abar)
2000 Nose gaar nol down al and of runay
Q500 Ot cowrses al stan of barkang turn (o s on)
A000 Landing gear nol down at ouchdown
8500 Cargo bay doors nol open dunng orbet (owarhaat)
S000 Cargo bay doors nol closed al ascend or reenlny
B000 Speed oo low 1o sustain orbit (below mach 17.0)
B500 Pilch greater than 4+ 24 on reentry (skip into space)
G000 Pilch kess than + 24 on reentry (burn up)
6500 Yo et O Al reentry
9000 Dirbil insariion angle incorrect &l MECD
g2 Ot o fusel
MESSAGE MESSAGE OR
NUMBER ACTION NEEDED -
(Atter sately landing)
1-29 Mumber of dockings. Also may appear as the last digit of a

Mizzion Abort stat
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APOGEE:
ALTITUDE:

ATITUDE:

AXIS:

CONFIGURE:

DEORBIT
BURHN:

GLIDESCOPE:

KILOMETER:
MACH:

ORBIT:

The highest point of an earth ORBIT

viartical height from Earth's mean surtace
[ 5ea lin)

T pogifion of lhea vahicle, for axampla,
fhying tail-first with cargo bay toward the
eart

A ling through a Doy about which it rolates
To el equipmeant ko canlam spacilicalions

The firing of 8 RETRO-ROCKET 1o slow the
spacecraft o a spead iover than [hal
required to maintain ORBIT. On the Orbsler,
this is accomplished with the orbiter
maneuvering system (DM3) engines

The angle af which you descend inthe
Orlitar or other ghdar with respect 1o ihe
ground

1000 matars, of 0621 of & mile

The teem used to describe the speed al
ojacls relatnag 1o the Speasd O Sound {abaou

mph). For example, Mach 2 is bavice tha
spead of sound. The shullle*.ra-..'els.l:hrmglaﬂ
space (in orbit) at approx. 22 machor 17
mgh.

A balance batween & body's inerlia, of
tendency to fiy off inlo spacea, and the
granilational attraction of a central object

Cargo Bay Door




PITCH:

RANGE:
RETRO-FIRE:

ROLL:

RENDEZVOUS:
ROTATION:

TRAJECTORY
YAW:

Lip-down rotation of the nose of the craft (see
Raoll and Yaw)

Distance o adge o rumvay.

Ta fire engines in the directcn of moltion in
order to reduce lonsand GGy, I bt this
paarrmits. granaty 1o pull you dowrsard,

To rotate about an axis from front 1o back
(nose bo tasl) of the Orbiter. To th pilot, & roll
is [ike a cartwheal (08 Pilch and Yaw).

To meal in space and orbi ogeihar

Movement of the Orbiter around its three
principal axes producing Pitch, Yaw, or Roll

Flight Path

Laft-Hight ralation of the rode of tha crafl
(see Pitch and Rall).

Audder Spoed Brake Power

RCS Vernler Thruster

RACS Primary Thruster

SPACE SHUTTLE EXTERIOR
THRUSTER, ENGINES, PENETRATIONS




A MATH
EXPERIMENT
IN SPACE

H you're interestad in the mathamatical dirmension of orttal thght,
you may engoy brying this experiment. All you nead is a calculator o
sohwe the lolkowing aquations. Th results can help you reach the
target satellite's positon the most afficsent way, by doeng an DS
Bunn o e shariast, lus-saving track

Procedurs =
1. When you are in stable orbit, press [T] tolurn on RCS
2. Set speed at mach 23.9, bo maintain a constanl X axis.
3. Write down Y and Z axes, then immediatety press & o
“reere” both positions
4. With a calculator, detamind values of Ty and 1poin ihess !
equations
Ty = | [[4.1 + A)(¥0)]|
where T = Time, A = 0.% = Directional distanca
{ Theie r@Sull muest ahways De a posiive mumber)
Tp = | TWZ|
wharé p = pitch and £ = QOrbital height difference in
miles (The resull must akvays be a posiinag numxer)

X AXIS | 1
W0woe —41— 1
|
- I|
ol IlI
N 5*.
75 —4- \
e II"-'lIIII\
g N
5.0 —f=
& 1
u s e
@ i
=%
= . - h“‘m
28— e
[ [ Y 0 5 S S 0 e o
u1|r1|':||||||||||||||||
§] 5 10 15 0
PITCH [DEGREES |
FIGURE 1.1




¥

il

1

T (0204x +.2613)

Reder ko e graph below. Findhe corresponding PITCH for
T you have just calculated
Use this PITCH value to calculate your angular displacement
A = 5(PE)
whgna F = FITLH oblained from graph cune
MNOTE: P8 must be rounded cown 1o the neanest whole
number
Lising thes value af A, rétunn 1o step #4 and recalculate foe Ty
and Tp
Press [ & ] to resurne Shutthe control, then [B] 10 activate
OmMs
= AW 8l 90° of 270" ifthevalua ol Yis "+ "or ©
respectively. The sign of the PITCH value is the same as the £
value used above
Duirig the OBME buenn you will mowe (oward the salellile al the
same rabe thad wou close on 'Y 10 make it 2ens. The rate of
ciosura is 4 distance unils/sacond (il pitch is zem). The
maimum closang spead (I plch s 367, 15 1 wnilod Y lor 1.3
unels af X

: X=X

¥ ANIS



MISSION CONTROL HOTLINE
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