&

B

place with a constant temperature to insure the fidelity of
the disk.

Known_groblems with High Gravity: There are no k nown
programming errors in High Gravity, buf there is one
logical error that effects the program’s accuracy as a
simulation. A number of saved configurations <(namely
RBIGSWING, RFASTSWING and RSWINGPREC) demonsirate something
that 1is impossible in nature - ramely a swinging orbit.
This is an error in the mathematics of the program (and the
reasons {for this error are unexplatnable in the context of
the equations used). However, this is an_interesting

=:.phenomenon, and examples are provided. This does not
- otheruise effect the accuracy of the program in any way

Disclaimer: ' Asgard Software extends no warranty for
High 6ravity beyond the physical part consisting of the

:program diskettes itself. Asgard Software does not warrant

that the 'pﬁbgran will perform as stated, be free from
error, or meeat the needs of the user in any capacity.
Aspard Scffware is not liable for damage incurred by the
use or misuse of this product resulting from proper or
improper {reatment. i

The physical part of this product may be replaced free of
charge any time within 90 days of purchase by returning the
ariginal produci, provided that Asgard Softuare deams that
the product was not damaged by accident, unreasonahle use,
neglect, improper service, or any other condition not
related to the guality of +the materials or original
workmanship. After 9@ days products returned for service
or replacement must be accompanied by a $3.8¢ fee.

Return all products that meet thes conditions to:
fisgard Software, PO Box 1@306, Rockville, MD 710850

Program: Copyright 1986 Thomas UWible
Documentation: Copyright 1988 Asgard Software
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High
Gravity

By Tom Wibte

In short, High Gravity is a sophisticated simulation
of space flight that is both entertaining and
educational. It is an ideal teacher for the physics
student {of all levels), and an ideal game for all ages.
It is simple to use and fully documented. It requires
the Editor/Assembler module, 32 K and a disk
system. Available for only $14.95.




High Gravity x

By Tom Wible

Introduction: As your shuttle sails through the empty

reaches of unexplared space your display screens hegin to
tell the story. Your radar has detected the crippled space
station - this lonely outpaost that represents

mankind's first Titful steps from mother Earth.

You now see the wisdem of your superiors decision to outfit
your ship with 1@ re-supply rockets. The space station is
clearly trapped deep in the middle of what nust he one of
the strangest solar systems that has been found in the
nearly 18@ years of space exploration. The planets are
packed closely together and have the same orhit in relation
to the system’s sun ~ in other uwords they seemingly stand
still in space. This is the reason the space station is
here, to explore this unigue physics laboratory of nature,
and ultimately your reason for being here as well.

Your computer reveals that the multitude of competing
gravity fields creates an area that would be distinctly
unhealthy for vyour space shuttle. There is only cne

ansuer, only one thing that will stave off starvation on
the space station until more help can arrive from your
light-years distant base. You must fire your supply
rockets to the station, without the help of your thoroughly
befuddled computer no less! You must use human instirct
where the mathematical precision of your computer fails.
Good luck, the lives of the scientists on the space station
depend on it.

Description: High Gravity is both an educational and an
entertainment program. For users interested in it's
educational aspects, see the section called "High Gravity

and Physics’ for more information. User’'s more interested
in it's entertainment potential should see the section
entitled 'Playing High Gravity for detailed instructions.

Program Requirements: High Gravity disk

reguires a
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system, at least 32K of memory, a joystick, and either the
Edizor/Assembler aor Mini-Memory modules.

Loading High Gravity: High Bravity may be loaded through

either +the Editor/Assambler or Mini-Memory modules., The
method of loading is somewhat the same for each:
Through Editor/Assenbler

1. Place the module in the console with the

power turned off.:

Z. Turn on all peripherals, and then the

console.

3. Select the module from the main menu.

4. Select Option #5, “Load Program File" and

press <ENTER> at the prompt.

5. The program will automatically load and rumn.

Through Mini-Memory

l. Repeat steps one to three fropm above.

3. Select Option #3, "lLoad Program File" and

press <ENTER> at ihe prompt.

3. The program will automatically load and run.
Plaviog High Gravity: The game of High Gravity is an

interactive strategy game whose premise is so gimple, yet
50 challenging, that it is nearly addictive - much 1ike
checkers or poker.

After the program loads vyou will be faced with a
description screen displaying the immediate object of the
game, At this point you must press the firing button on

your joystick you will be using. The screen will 'clear,

and a list of the commands and options of High Gravity will

be displayed. Most of these options, described below in

section entitled ‘High Gravity and Physics', are rot

needed just to play the pame. To start ths game . press any
key at this screea.

The game screen consists of a number of plarets from 1 to 9
(the default is 9 but =alterable for the naxt game by
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pressing "P” during the game and eniering a new number), an
‘X' shaped space station, a small shuttle roughly opposite,
and a cursor. This cursor is controlled hy the joystick,
and is the firing guide for the re-supply rockets. Merely
aim the cursor in the direction you wish to fire, and press
the firing button on the joystick to fire the rocket. The
path of the rocket will be traced by a blinking trail of
dots. The amount of blinking may be changed any time
during a ganc. by pressing “W’, and entering a number
betuween @ and 19 (where @ represents no blinking). The
program will report what happens to ihe rocket in the upper
left corner. '

Another key that is important to gameplay is the "I kay,
which enables you to change the initial velocity of the
rocket (from 1 to 2@). This key permits you to change the
firing speed of the rocket. It follous that the faster the
rocket is going, the less the influence the planeis will
have on the rocket's flight. This key has an immediate
effect during a game, unlike the "P" key.

If at any time you wish to s{np the pame before running out
of re-supply capsules (or before winning), you can simply

press "A" for 'Abort Mission’. I¥ you win the game hy
successfully firing a re-supply capsule to the apace
station, or if you aborted the mission, a small menu will
appear with 5 options; "Y", "N", “§*, "R", and "W". These

mean the following:

"Y' - "Yes': Randomly redraw ths solar system and
play another game.

"N* - “Ne': Do not play ancther game, quit back
to the loading module. ‘ ’

"§" - "Start Over ' : Re-start the same Qame over
again with the solar system the same as before.
"R" - "Recall’: Recall saved game from disk.
"W~ “UWrite'r Write, or save current game on
digk.

Tn order {o load or save a gmame from the start you must
abort the first game to get to this menu. For more
information on saving and restoring Qames ., see the section
entitled ’‘Saving and Loading Solar Systems’. On pressing
"Y" at the end-of-game menu, the solar system will be
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redrawun to the parameters that you changed; hence if you

changed the number of planets from 9 to 7 the next game
would only have ? planets in the solar syslem. If you
would like to change the parameters when you first start

the program, you may wish to immediately make your changes,
ahort the current pame, and start a new one from scrateh by
pressing "Y' at the menu.

High _Grevity and Phvysics: For the teacher or student
High Gravity is a vecitable physics laboratory inside your

conputer. Tt readily demonstrates some of the most
important concepts taught in elementary physics, such as
velocity and acceleration due to gravity. High Gravity is
such an accurate simylation of space travel that young
children wusing it will intuitively understand these
concepts years before actually encountering them in a

formal environment, providing them a head start above their
classmates.

Some of the features of High Gravity contribute to it's use
in the formal or informal educational environment., These
features are pre-set by the program, but may be easily set
during the course of the game, and any changes to these
parameters of the game are aurtomatically stored if the pame
is saved (see section helow). The keys that allow you to
set the variables of the simulation and their functions are

. described belou:

"I*, Initial Velocity': (default=5) This option
is used to set. the initial velocity of the
projectile {or re-supply rocket). This factor

can be set for any speed between | and 29, and is
useful for demonstrating how on one hand a
projectile has insufficiant velocity to escape
from +the region of a large body, and how an the
other i1 does, thus engendering the concept of
escape velagity.

"R*, ‘Density’: (default=10@) This factor, when
used in conjunction with +the initial velocity
factor, further demonsirates the conecept of
escape velocity. By alterinp the relative

densities of the planets (from anywhere betuzen |
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and 37208), the effaecl of a heavier mass on. the
flight of a projectile is easily demonstrated.

"G "Sgale Factor @ {(default=10) This aption is
used to set the relative scale of the planeis
(and hence  their mass depending on their
density), and can he set between | and t28.

“H", ‘Hyperspace : {(default=0)} This option is
used to easily demonsirate the effect of a single
point oravity field on the f1ight of a
projectile. Setting this factor to 1 makes the
planets invisible te ihe projectile in all but
it’s gravitational effect. Hence the projectile
will pass immediately throuph it. A factor of 2
means the projectile will also pass through the
shuttle. This can be used to demonstrate that a
foci of a parabolic arbit can be inside a planet.

“W", 'Wink Rate': {default=2) This fagtor enahles
you to set the speed of the simulation. A
minimum value of @ indicates makes the simulation
proceeds gquickly, and a maximum of 10 slows it
down to a crauwl.

“D", 'Debung Mode': (defauli=@) When the program
is set to "debug mode  {(by setting this factor
from 1-5), the path of the prejectile, and the
actual numbers that the program generates can be

tracked on the screen. This is useful in
demonstrating the numbers significance  to
reality.

"P*, 'Planaets’: (defauli=3%) Anyuhere from 1 4o 9
planets can be selected for the size of the solar
system, A small number is useful for setting up
special cases such as planetary orbits.

“K", 'Dark Star’ : (default=0) If this factor is
set +to 1, an unknoun gravitational force will be
placed off sCresn. This is useful in
demonstrating the effect that additionml gravity
wells have on the dynamics of the flight of a
projectile.
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"C", ‘Capsules’ : (default=12) This lets you have
anywhere from 1 to 2@ projectiles in a single
gahe.

“T“, ’'Planet Seperation’: (default=5@} Setting
this vartable allows you to change the physical
spacing of the randomly placed planets from
between 2@ and/10® pixils on the screen.

High Gravity can be set up to simulate virtually any
gravitational situation. {ue to the interactive nature of
this simulation, the program can be readily "programmed” as
well,

Saving and loading Solar Systems: Tua options  are
availahle for the express purpose of saving and loading
game setups. These options are useful for creating a

simulation for educational purposes, or merely for saving a
neat game io show to a friend.

Both of these options are avatilable through the menu
presented at the end of the game, or when one is aborted.
Toe load a saved configuration, simply presa “"R" at the
menu, and the program will prompt you to enter the filename
of the saved configuration. A nurher aof “sample
corfigurations are provided on the program disk; their
filenames are as followa:

RBIGSWING RBLACKHOLE RFASTSWIN RFIGURER RFIGUREB/ |
RFIGUREB/Z AFIGURER/3 RFIGURES/4 RHYPERSPCE RORBIT/1
RORBIT/Z RORBIT/3  RORBITI RORBITZ RORBIT3
RSWINGPRELC RWHOOFEE

To save the current configuration {and hence save all the
factors of the game and their current values), at the sane
menu press "W apd enter the filename. Each saved solar
system configuration requires 7 disk sectors. f naming
convention {such as the one above uhere the name of each
saved configuration is preceeded with an "R") will help you
distinguish the files better on a disk. Another 1@ or so
such configurations could he saved on a copy of the program
disk. It is HIGHLY RECOMMENDED that you make a backup of
the original disk and stere the original in a dry, dark
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