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Introduction1.

*N.B. All references to 'ORIC' include the ORIC I and ATMOS.

2. Loading the Program

a.

b.
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Oric-CAD* is a sophisticated 3-D design package, offering many of the features 
of full-scale Computer Aided Design Systems.

With Oric-CAD you can create wire frame 3-D objects, and view them from any 
angle or distance. You can, with most objects, remove the hidden lines, those 
are the lines which are round the back of the object, and you can have the object 
shaded as though illuminated by a light shining from a specified direction.

Once the object has been created, you can edit the screen image, adding text 
or further graphic elements.

When you are satisfied, the final product can be printed on the Oric Printer 
or saved on cassette for later recall.

Oric-CAD is an entertaining, interesting educational tool, with practical appli
cations. Possible uses include: —

Teaching children the nature of 3-D solid objects.
Teaching the nature of perspective to Art classes.
Producing simple architectural and engineering drawings.
Designing images for computer games and packages.
Designing logos and motifs for advertising purposes.
Demonstrating the use of computers in industry and design.

Largely, however, we think you will find that Oric-CAD is an enjoyable and 
entertaining graphics package which will bring you many hours of pleasure.

Before using Oric-CAD you must load it into your Oric. There are 2 ver
sions supplied, one on each side of the tape. Side 1 contains a version of the 
program saved at normal speed; try this first: Place the tape in the cassette 
player, (rewound to the start), type CLOAD " " , press the 'Return' key, 
then start the cassette player. Make sure the record button is not on! 
The message "Searching" will appear on the top left of your screen. This 
should soon change to "Loading" and you must now wait while the pro
gram loads. You can use this time to think out the designs for your Oric- 
CAD to implement!

When the loading is complete, a title page will appear, followed by the in
struction screen.

If the program should fail to load, you will have to use the slow recording on 
the other side of the cassette. Turn the cassette over, rewind to start, type 
CLOAD " " , S press the "Return" key and the operation will now proceed 
as described above.



3. Demo Object

4. Using the System

Creating an Object5.
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You do not have to press 'Return' after selecting your option. The only time that 
' Return' is needed is when you have input a number in response to the prompts 
"How many sides to the polygon?'' or "What distance between this and the 
previous slice?”

Oric-CAD offers a variety of different options which are either accessed through 
the menu, a display which looks like this:

Create, View, Load, Save, 
Edit, Display, Print, Quit

or which are accessed as the natural consequence of the previous option eg: —

Shade, Finish

To help you get used to the facilities Oric-CAD offers we have included a 
demo object in the program. You can only access this function from the in
struction screen, by pressing D for Demo.
An image of a Gazebo, the Demo object will appear on the screen.

You can manipulate this object, using the major commands of Oric-CAD 
-» j t C, D and R. These are described fully in section 9 "Viewing the Ob
jects".

Options are always invoked by pressing the key corresponding to the initial 
letter of the option. To highlight this the initials are always printed in capital 
letters in the list of options displayed on the screen. You cannot invoke an 
option whose name is not displayed on the screen.

a. INTRODUCTION
The 3-D figures in Oric-CAD are designed in terms of slices, or cross sections. 
Before starting to design your object therefore, you must consider carefully 
in which direction you propose to take these slices. You then define these 
slices one by one, and then Oric-CAD will connect them to form a wire frame 
object, which will stand 'vertically' on the screen, for you to view from any 
angle.
Let us go back to the slices which make up the object. These are defined using 
either the cursor controls, ( *—* 4- t ) or the 'Regular Polygon' facility . The 
latter has been included to simplify matters, as many objects are made up of 
regular slices. As you will see, however, Oric-CAD is very flexible, and allows 
you to amend the slices produced using either facility in a variety of ways. 
We shall demonstrate this by preparing a sketch of a pencil, similar to the one 
on the Oric-CAD box. Our first consideration must be to decide where to take 
the slices of the pencil. You should always always take the slices across the line
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Slice 5.

Slice 4

of symmetry of the object. With the pencil, for example, we should slice across 
the pencil, not along it, as this will enable us to define the object in as few slices 
as possible.

Slice 1
1=
Slice 2Slice 3

c. CURSOR
Before going on to look at these commands, let us see how we could arrive at 
this point through the use of CURSOR. Had we pressed C after entering 'Create' 
this would take us into the function "Cursor" where the display gives us the 
X-Y axis, and the options

•*-----> 4- t Start, Join, Finish

'Cursor' is very simple; you can draw any figure on the screen, using the cursor

’ The dot normally moves at a fast speed, to slow it down, press 'Shift' whilst 
pressing the cursor buttons. The dot will move one point at a time.

5

The first, second and third slices will all be identical, slice 4, the point where the 
lead emerges, will be a shrunken down version of these other slices, and at slice 
5, it is of course shrunk to a point.

So how do we set up these slices?

FIRST
Enter 'Create' by typing 'C' from the menu screen. You are presented with 
two choices, to draw the first slice as a regular polygon, or to draw it using the 
cursor controls. To select, press 'P' or 'C'.
In our example, we shall be drawing a pencil with a regular hexagon as its cross 
section, so we select P, for Regular Polygon. (Do not be put off using Regular 
Polygon if the initial slice is not entirely regular. Using the 'Amend' functions 
you can vary the shape limitlessly).

b. POLYGON
Clears the screen, sets up the X-Y axis, and asks for the number of sides to the 
polygon. Enter the number of sides; in our example 6, and press Return. The 
display will now show the options

* ---- * J. t, start.

The cursor control keys, 4- t will now shift a dot about the screen*; this 
dot will be one of the corners of the polygon. When you are happy with the 
position of the dot, press S for start, and the appropriate polygon will be drawn, 
centered on the point where the axes cross, with one corner on the dot. At 
this point the command line will display

* ---- * 4 t Amend, Shrink, Enlarge, Finish

these being the options available at this stage.



Altering a Slice6.

J- t, Leave, Finish
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e. Amend
'A' gives you the opportunity to competely change the shape of the slice. You 
can use it whether you created the shape using 'Polygon' or 'Cursor'. For ex
ample, you may have created a shape using 'Polygon' when what was really 
needed was a non-regular polygon: use 'Amend' to change the shape. Press 'A' 
to enter the facility, and the command line

c. Enlarge
'E' for Enlarge magnifies the slice by 10%.

d. Shrink
'S' for Shrink reduces the slice by 10%. Both Shrink and Enlarge can cause some 
distortion of the slice. You can use the next command 'Amend', to rectify this.

If you are intending to use the 'Remove Hidden Line' function all figures must 
be a) convex and b) entered using 'Cursor' in a clockwise direction, or by 
using 'Polygon'.

a. Introduction
These options, known collectively as 'Alter' enbale you to alter the figure in a 
variety of different ways.

*—* -I-1 , Amend, Enlarge, Shrink, Finish
Let us look at them one at a time, with reference to our slice of pencil:

The functions are accessed in the usual way, by pressing the key of the initial 
letter, as the cursor control keys.

b. *----> | t.
The cursor keys simply move the whole object around the screen. Try it, the 
figure will move in the direction indicated. You may use this to alter the posi
tion of the first slice, or to alter the position of subsequent slices relative to 
earlier ones.

control keys. *— —> J- T . First, move the dot until you have reached the de
sired starting point. Press 'S' for start. Further use of the cursor controls 
will move the dot around the screen.

'J' for Join connects the current dot position with the start position just set. 
Continued use of the cursor controls and 'J' will draw any figure required. 
When you have drawn all but the last line of the slice, the key 'F' for 'Finish', 
will close up the figure, and return to the command line as above.

NOTES FOR EXPERTS
If you press 'Z' while in the Create Menu, you can alter the 'ZS', that is, the 
point on the Z axis at which the first slice is drawn. It is set at 50 when Oric- 
CAD arrives. You can reset it to alter the position of the image. Experiment 
will show possible settings.
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You can continue to use these facilities until you are quite satisfied with your 
figures size and shape. When you have finished altering the slice, press 'F' for 
Finish, and that slice of your figure is permanently fixed.

comes up, and one of the corners of the figure starts to flash. The cursor keys 
will now move that corner, taking the adjacent sides with it. When you are 
satisfied with the position, or if you do not wish to move that corner press 'L' 
for 'Leave' and the next corner will flash, ready for a repeat of the piocedure. 
You can continue right round the figure.
In our example of the pencil, let us imagine, not a regular cross-section, but a 
flattened shape, like some artists' pencils.

To produce this shape from our regular hexagon we simply need to bring close 
together points 2 and 6, and 3 and 5, using 'Amend'. Point 1 needs no amend
ment, so we press 'L' for Leave. Point 2 now flashes and can be moved using 
the cursor control t , Press 'L' for Leave, and amend point 3 to correspond to 
point 2. Press 'L' for Leave to move on to point 4, which needs no amendment. 
Press 'L' again and continue till all points are correct. If you find you need to 
go round again, simply use Amend again.

If at any stage you are satisfied that you have the final figure, press F for finish, 
and you will return to the command line.

<-----> | t Amend, Shrink, Enlarge, Finish

On completion of each slice you will see the command line

Do you want to plot another slice.
View the figure, or add a figure?
Type P, V or A.
Select P for plot another slice (the other options will be described below)

You will then be asked what distance you want between the slices. Experience 
will show you what kind of spacing you want. The value you give will of course 
depend on the figure you are plotting, and on the range from which you intend 
to view the figure. In our example we shall set this spacing to 50. Enter 50, 
and press return.
The first slice you drew will remain on the screen, and you will be presented 
with the command line

<—* 4-1, Amend, Enlarge, Shrink, Finish



8. Adding Further Objects

9. Viewing the Objects

We can now manipulate the objects(s). At the

Long 45
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The hard work is now over, 
command line:

'Add' enables you to create up to 3 figures simultaneously on the screen. If you 
select 'Add' when a figure has been completed you will return to 'Create', while 
retaining the display of the existing figure. A further figure can then be created. 
This figure will be displayed and manipulated along with those already created. 
Be careful not to overlap figures unintentionally.

«-----> ! t Amend, Shrink, Enlarge, Finish

by pressing 'F' for Finish

Slice 3 of the pencil will also be plotted a further 50 units away, so enter '50' and 
press 'Return'. Progressing to slice 4, the spacing will be smaller, so this time 
enter '10' and press 'Return'. Slice 4 can be plotted simply using the option 
'S’ for Shrink. If you go too far, try 'E' for Enlarge. Type 'F' for Finish when 
you are satisfied, and progress to slice 5. This time use '5' for the separation, 
and shrink the figure until all points converge into one.

Our five slices are now completed, and the image of our pencil is safely stored, 
ready to be viewed.

Before moving on to view the objects here is a brief description of the option 
'Add' which is a third option at this stage.

Do you want to plot another slice?
View the figure or Add another figure?
Type P, V or A?

respond by pressing 'V' for View. Oric-CAD will respond with the command line

*-----► J t Small, Large, Close
Distance, Remove, Finish
Dist 1000 Mag 750 Lat 45

You now use these commands in the same way as for the first slice. In our 
example, our second slice will be the same as the first, but this will not always 
be the case. For example with a pyramid, the first slice will be a square, and 
the second will be that square shrunk to a point. A cube will have 2 slices the 
same. Often more complex figures will have a variety of different shapes. 
Experimenting with the commands, especially 'Amend' and -> j. t ' will 
reveal the limitless range of possibilities. Since we have decided to have our 
second slice of the pencil identical to the first, we can proceed immediately 
to the next slice, by responding to the command line



10. Hidden Line Removal
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Providing the object you have designed is based on slices drawn clockwise, 
point by point, or on slices drawn by 'Polygon' AND providing it is a convex 
object, then 'Remove' will remove the faces from view which are 'round the 
back' of the object, or otherwise not visible due to their orientation. Try it 
on the pencil figure, you will see that the confusing lines of the wire frame 
object are removed, and the object is given a solid appearance.

'Remove' is a powerful command, it enables you to produce meaningful designs 
from often confusing and ambiguous wire frame drawings. If you find that, 
owing to the complexity of your figure, 'Remove' has obliterated certain lines 
that it should not have done, or left in lines that should have been removed, you 
can Edit the image by using the powerful screen editor facility 'Edit'. This 
also allows you to add text to your image. A full discription of how to use 
Edit comes later. 'Remove' sometimes gives strange results when one slice of 
your figure has been reduced to a point. To avoid these results, stop just short 
of shrinking any face to a point; the result will look the same, and there will 
be no problems with 'Remove'.

Showing on the screen a 3-D wire frame image of your object(s). The commands 
available are shown in the top 2 lines, whilst the Angle of View, Range and Mag
nification of your view are given in the bottom line. Before proceeding further, 
here is a brief note on how Oric-CAD views its objects.
Imagine that the objects you have created are placed at the centre of a sphere, 
like a globe of the earth. You can move to any spot on the globe, always looking 
inward to the centre of the sphere, so you can consequently look at your ob
jects) from any viewpoint. In addition you can alter the radius of the sphere 
(the distance that you are from the object), and the magnification with which 
the final view is projected on to your screen. You should be able to see from 
this that although your object will always remain "upright", you will be able to 
view it from any angle, range or magnification. You should also see by now 
that the numbers on the bottom line of the command line signify the range, 
magnification, latitude and longtitude of your viewpoint, in the terms of the 
globe model.

The actual commands to shift your viewpoint are completely logical, and 
-* move the viewpoint East and West, so the longtitude changes, t and 1 
move the viewpoint north and south, so the latitude changes. C and D move the 
viewer closer and more distant, decreasing or increasing distance. Sand L make 
the image smaller or larger, altering the magnification. At any time, holding 
the shift key down will increase the increment by which the viewpoint changes.

Thus, shift will shift you 20 degrees to the left whilst *- moves yot
only 5 degrees to the left. Experiment with the pencil figure you have produced, 
see how you can move round the object, close in on it or alter the magnification.

The functions of the remaining two entries on the command line are: Finish, 
'F' — returns you to the main menu, and Remove, 'R' — takes you on to the 
next major function of Oric-CAD.



11. Shading in the Object

12. Editing the Screen Image
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Oric-CAD allows you to shade in the external surfaces of your image as though it 
were illuminated by a combination of general background light, and light shining 
from a specific direction. Having pressed 'S' for shade you are given the com
mand lines:

From 'Remove' you are presented with two further options.

Shade, Finish

'F' for Finish returns you to the main menu whilst 'S' for Shade takes you on 
to the next facility.

a. INTRODUCTION
It has been mentioned above that you have the facility to edit the screen image 
produced by Oric-CAD. You might wish to do this for one of a variety of rea
sons:

to embellish your figure with further features
to add text or captions
to delete superfluous or ambiguous lines

All these and more are possible with Oric-CAD. Once you have created your 
screen image, return to the main menu, and select 'Edit' by pressing 'E'. Your 
options then are:

Set, Draw, Erase
Line of Text, Finish

You will also observe a dot on the screen. Just as in 'Cursor', you move the dot 
with *-----* 4- T , and 'Shift' to slow it down.

Please specify direction of light
Left Centre Right
Top Middle Bottom

allowing you to specify the direction of light. Press the initial letter of the 
direction from which you want the light to shine. You have two choices, one 
for horizontal directions, and one for the vertical. You can choose one from 
each line to define the exact direction, and Oric-CAD does the rest. As this is 
a complex process it takes a short time to complete.

N.B. The directions you specify are relative to the object not the viewer, so you 
will see the light shining on to the object as you designed it, not as you view it.

From Shade you are returned to the Hidden Line Menu: —

Shade Finish

from where you can either return to the main menu, or shade in the object 
from a different light source.
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f. 'FINISH'
Pressing 'F' for Finish returns you to the Main Menu.

Turning back to our example, try using 'L' to give a caption to the pencil e.g.
i) Move the cursor to top left of screen
ii) Press 'L', and answer the subsequent questions described above
iii) Enter PENCIL BY ORIC-CAD, followed by Return

The caption is now printed on the screen.

The use 'S' + 'D' to point to the lead of the pencil: —
i) Move dot to one pixel or so from lead, press 'S' for Set

d. 'DRAW'
Pressing 'D' for Draw will draw a line from the current cursor position to the 
position specified by 'Set'. If a point has not been specified a random line will 
be drawn. From 'Draw' you are returned to the Edit Menu.

e. 'ERASE'
Pressing 'E' for Erase will erase any illuminated points between the current cur
sor position and the point specified by 'Set'. From Erase you return to the 
Edit Menu.

If you answer 'Y' then you will be asked to select a size for the Oric Printer to 
print this line of text: 0 is the smallest, through to 9 for the largest. You must 
also specify the colour in which the text is to be printed. When you have res
ponded to this, or answered 'No', above, you are free to input text from the key
board. The text will appear,letter by letter, starting at the current cursor posi
tion. You may only use capitals and punctuation. If your text goes off the 
screen, it will continue to be stored, for the Printer to print out, even though 
it does not appear on the screen. When you have finished your line of text, press 
Return and return to the 'Edit' menu.

c. 'SET'
The other functions of Edit require a beginning point and an end point. They 
are Draw and Delete. The end point of the line is specified by the cursor posi
tion at the time the function is invoked. The beginning point is specified by 
pressing 'S' for Set, when the cursor is in the required spot. You may change 
the beginning point simply by pressing 'S' when the cursor is in the desired 
postion. 'Set' always returns to the Edit menu.

b. LINE OF TEXT
As it's name suggests, this enables you to input a line of text on to the screen. 
In addition this text can run left to right, right to left, top to bottom or bottom 
to top. The direction is specified by number in response to the prompt: —

Choose Orientation of Text (0—3)

0 = Left to Right, 1 = Top to Bottom
2 = Right to Left, 3 = Bottom to Top

Having specified this, you are asked: —

Are you using a printer? Y/N



13. Printing

Wire frame Hidden line Finish

3 = Red0 = Black

12

Select the 'Print' options by pressing 'P' in the Main menu. Check that the Oric 
printer is connected up and switched on:

The menu:
Screen

will appear.

b. SCREEN PRINT
The first option is a straight forward screen dump. You should use this if you 
have drawn or erased lines using the screen Edit facilities, as the other options 
do not reproduce these embellishments. You will be asked to specify a colour 
for the print, and then the printer will produce a dot-matrix style reproduction 
of the screen. This is a slow process.

You will then be asked if you wish the viewing parameters (latitude, longtitude 
etc. of view) to be printed, and whether you wish to add any further lines of 
text. Responding 'Y' to the latter enables you to enter lines of text, terminated 
by 'Return', responding 'N' returns you to the Print menu.

a. INTRODUCTION
When used with an Oric connected to the Oric MCP-40 printer, Oric-CAD really 
shows its colours. All the facilities of the printer are exploited by Oric-CAD, 
which in turn is a superb means of utilising the graphic capabilities of the printer. 
There are several options available, each with its own distinct purpose and value. 
We can examine them one at a time.

ii) Move dot to right, next to lead, and press 'D' to draw the line point
ing to the lead

iii) Now use 'L' to write 'LEAD' as the starting point of the line

We have now captioned and labelled our figure.

c. WIRE FRAME PRINT
Selecting the option 'W' causes Oric to draw the wire frame object as viewed 
from the current position. You will be asked what scale you wish to print the 
image. Enter 0—9. This only affects the wire frame images. Text will be 
printed in the specified location. Scales 0—3 cause the image to be diminished. 
Scales 5—9 cause the image to be magnified. Before it starts you will be asked 
for a colour choice. Colours are:

Furthermore, Wire Frame will print the lines of the text, specified in Edit, in 
the sizes, colours and orientation requested. Wire Frame will not print lines 
drawn using Edit.

1 = Blue 2 = Green
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0 = Black
1 = Red
2 = Green
3 = Yellow
4 = Blue
5 = Magenta
6 = Cyan
7 = White

Pressing 'D' for display from the Main menu enables you to alter the foreground 
and background colour of your image. You will be asked to enter a number 
for each, and the combination will remain in force until you re-enter Display. 
The colour codes are: —

At the end of Wire Frame P, int, you will be asked if you wish the 'viewing 
parameters' to be printed, and whether you wish to add further lines of text. 
Responding 'Y' enables you to enter lines of text, terminated by pressing Re
turn. 'N' returns you to the Print menu.

d. HIDDEN LINE PRINT
Pressing 'H' on the Print menu causes the Hidden Line image to be printed, pro
viding it has been created while in the sub system 'View'. If it has not been 
created you will be returned to the Print menu, and you must either select a 
different style of print or return to the Main menu to enter 'View'and create a 
Hidden Line image.

Assuming you have a Hidden Line image to print, you will be asked for the co
lour:

0 = Black

Next you will be asked what scale you wish to print the image. Enter 0—9 
this only affects the Hidden Line images, text will be printed in the specified 
location.

Scales 0—3 cause the image to be diminished. Scales 5—9 cause the image to 
be magnified.

The Hidden Line image will be printed, along with the lines of text specified in 
Edit in the sizes, colours and orientation requested.

At the end of 'Hidden Line Print', you will be asked if you wish the 'Viewinr 
Parameters' to be printed, and whether you wish to add further lines of text. 
'Y' enables you to enter lines of text, (followed by Return,) which will be 
printed at the foot of the image. 'N' returns you to the Print menu.

e. FINISH
Returns you to the Main menu.

1 = Blue 2 = Green 3 = Red



15. Saving to Tape

16. Loading from Tape
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Selecting 'Save' by pressing 'S' from the Main menu presents you with the op
tions:

The 'Load' facility is entered by pressing 'L' from the Main menu. This pre
sents you with the options:

to appear.
space bar.

NOTE FOR EXPERTS
To transfer an image to another program, all you have to do is CLOAD" " and 
the Hires Memory (# A000 to # B F3F) will fill with the previously saved image.

Screen, Figure, Abort
a. SAVING A SCREEN DISPLAY
This first enables you to save a screen image, as it stands, to tape. This might 
be used when transferring a design to another program, or saving purely for dis
play purposes. This image, when recalled, cannot be manipulated by Oric-CAD. 
Pressing 'S' for 'Screen' will cause the prompt:

Start cassette playing and press space

Be sure to start your cassette player recording before pressing the 
Ensure that you are recording on the tape, not the tape header.

Oric-CAD will inform you when the information has been saved, and return you 
to the Main Menu.

b. SAVING ALL FIGURES HELD BY ORIC-CAD
The sub-system 'Figure' saves all the information currently held in Oric-CAD to 
tape. This can be recalled for manipulation by Oric-CAD as though it had just 
been designed. Lines of text and other embellishments are not saved. Pressing 
'F'will cause the prompt:

Start cassette playing and press space

to appear. Make sure the cassette player is started before pressing space, and 
again ensure that the tape itself is being recorded on.

Oric-CAD will inform you when the information has been saved, and return you 
to the Main Menu. If you have entered Save accidentally, press 'A' for Abort, 
this will return you to the Main Menu.

Screen, Figure, Abort
a. LOADING A SCREEN DISPLAY
To load a screen image previously saved to tape press 'S' from the above menu, 
and start the recorder playing back. When the image is loaded, the screen will 
display it and return you to the Main Menu.



17. Summary of Commands

Effect

Create

4- tPolygon
S

4- tCursor

4- tAltering

Amend

Subsequent Slices
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Sub-system

Menu

C
P
Z

s
J
F

P
V
A

Moves cursor 
Sets starting point 
for Polygon.

Moves cursor
Sets starting point 
Joins dots 
Finishes figure

Moves figure 
Amend figure 
Shrink figure 
Enlarge figure 
Finish

Change Corner 
Leave corner 
Finish amending

Plot a further slice 
View the object
Add a figure

Key

C
V
L
S
E
D
P
Q

Create
View
Load
Save
Edit
Display
Print
Quit program

Cursor
Polygon
Re-set ZS

Oric-CAD will load all the information previously 
saved, and return you to 'View' where you can manipulate the figures as though 
you had just designed them.
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b. LOADING ALL FIGURES HELD BY ORIC-CAD
To load all figures, select 'F' for Figure from the Load menu, and start the 
cassette player replaying. C------- — ... -
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Change background colour
Change foreground colour

Save screen to tape
Save all figure to tape
Abort and Return to Main Menu

Load screen from tape
Load all figure from tape
Abort and Return to Main Menu

Print screen
Print wire frame image
Print Hidden line image
Finish and return to menu
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L 
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R
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M 
B

Shade in figure
Finish and return to menu

Move round the figure
Make figure smaller
Make figure larger
Move closer to figure
Move more distant
Remove hidden lines
Finish and return to main menu

Light from left
Light from centre
Light from right
Light from top
Light from middle
Light from bottom

Set point
Draw line
Enter line of text
Finish and return to menu
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