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LATHE TABLE APPLESOFT PROGRAM

Roger D. Norrod

March 15, 1983

The following is a description of an Applesoft BASIC program which is intended
to produce a table of data describing a part to be machined on a lathe equipped
with a numerical readout. The program is set for the conventions followed by
the Green Bank lathe readout; that is, the carriage (Z) readout increases posi-
tive toward the tailstock and the crossfeed (X) readout increases positive to-
ward the operator.

This program description consists of two sections. The first is intended for
someone who merely wants to use the program to produce a table. The second sec-
tion is intended for a programmer who wishes to describe a new part or modify
the existing program.

1.0 Using the Program

With the APPLE off, insert the proper disk into the disk drive and close the
door. Turn the APPLE power on. The video display will soon display a list of
programs that are on the disk and then a blinking block cursor. Type RUN LATHE
TABLE and Return or the disk may automatically load and run the proper program.
A menu is then displayed. To begin the process of producing a table, the user
selects "T".

The program then asks the user several questions about how the piece is mounted
in the lathe and how the table is to be organized. Most questions have only
two acceptable answers and the choices are highlighted on the screen. In addi-
tion, most questions have default answers that are displayed between slashes.
If the user presses only Return in response to a question, then the default
answer is used. An entry of "QQ" will cause the program to return to the menu.
The questions asked are:

1. If the machinist will start at reference point 1 or 2. A draw-
ing of the part being machined should indicate two reference
points on the Z axis, normally at the endpoints of the described
curve. The Z axis will be zeroed at the point selected here, so
the user will usually enter the point where the cut begins.

2. If the carriage will move toward the headstock or tailstock dur-
ing the cut.

3. If the table should have a constant X step size or a constant Z
step.

4. The tool radius.

5. The size of the step. The program will only accept inputs here
greater than zero.

6. The amount of any oversize, such as would be required for roughing
cuts, etc. No checks are made on this input, so the user should
be careful to enter the proper sign for this offset. Note that
the oversize is a diameter measurement, not a radius.



7. The diameter at which the X axis is zeroed. An entry of zero
here implies that the X axis is zeroed at the lathe axis of
rotation.

The program then displays the ranges of Z and X (including the effect of the
entry in 7 above but not including the oversize or tool radius offsets), and
asks the user if he wants the total table or a portion only. If the partial
option is selected, the program asks for the starting and ending values.
Selecting the starting and ending entries may require some thought since the
entries do not include oversize or tool radius offsets, while displayed table
values do include the offsets.

The program then asks the user to wait and calculates the data points. This
may take several minutes, depending on the number of points requested. Be-
cause of memory size restrictions, the computer can only hold 500 points at
one time. If the user has requested more than 500, the program will calcu-
late the first 500 and alert the user that the memory is full.

Upon completion of the calculations, the display menu is presented. Options
here are:

(P) To print the table. The printout may be terminated at any
time by pressing Q. Upon completion of printing, the pro-
gram returns to the display menu.

(D) To display the table. The data is displayed on the video
screen and the I/0 paddle buttons may be used to scroll the
screen. Upon pressing Q at the keyboard, the program returns
to the display menu.

(R) To resume calculations. If memory is full, the program will
resume calculations and then return to the display menu. If
calculations are complete, the program will return to the
main menu, ready to make a new table.

(E) To end the program.
The program saves on disk the entries made by the user so that these become

new default values the next time the program is run. Figure 1 shows how the
tool radius should be accounted for when zeroing the Z and X axis.
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Figure 1: Zeroing the axes.



2.0 Programming Notes

The programmer should first read section 1.0. The program is organized as a
group of subroutines. Remarks have been used extensively to make the program
self-documenting. A program listing and a variable cross reference index are
attached for an example program that has been used to machine a L-band OMT
mandrel. For illustration, a drawing of the mandrel is also attached.

The axis along the bed of the lathe is the Z axis; the crossfeed moves along
the X axis. Variables Z and X are the positions displayed to the user and
agree in magnitude and sign with the digital lathe readout. Program variables
RZ and RX are variables in equations that the programmer uses. to describe the
part. The program converts the variables RZ and RX to Z and X, automatically
assigning the correct sign and magnitude.

In order to describe a new part, the programmer need only modify four sub-
routines:

500-599 This routine calculates RX given a value of RZ, where
RX is the radius of the part and RZ is the position
along the length of the part.

600-699 This routine calculates the slope at a point RZ, RX and
assigns it to the variable SL.

700-899 This routine calculates RZ given a value of RX. This
routine is used if the user requests constant steps in
the X direction.

900-999 1In this routine, the user defines certain variables re-
quired by the program. These are:

UNITY ¢ for units of inches
1l for millimeters

TIS A string used as a title for the program.

U1$,02$ Optional strings printed as headers for
the data table.

21,22 Real variables defining the RZ endpoints of
the curve. These will usually correspond to
the values of RZ at Reference Points 1 and 2,
respectively. It is recommended that Z1 < Z2.

X1,X2 Real variables defining the values of RX at
21 and Z2. These are used if the user re-
quests constant X steps and only make sense
if the described curve is monotonic. It is
recommended that X1 < X2,

FG +1 for outside cut, -1 for inside cut. This
flag is used when calculating offsets due to
oversizes or tool radii.



Following is a routine by routine description of the program:

1-29

30-99

100-199

200-219

220-299

300-349

350-399

400-449

460-479

490-499
1000-1749
1800-1829

1830-1849
1880-1899

Loads a "PRINT USING" utility, dimensions the arrays,
calls the user routine 900, displays a screen heading,
loads default values from disk (routine 1800), and
jumps to line 100 to display the main menu.

Subroutine that displays five lines of the data array
on the screen.

The main menu. Options and destinations are:

(T) - Make new table - 200
(E) - End program - APPLESOFT.

Directs flow of the process in calculating and display-
ing a table. Sets up the table (2000), gets user in-
puts (1000), saves user inputs to disk (1830), branches
to the proper calculation routine (220 or 300), and
returns to the main menu (100).

Subroutine called by 200 to calculate data array with con-
stant RZ steps. Calculates 500 points or the entire array
(whichever is less), calls the display menu (400), and
then completes the table if required before returning to
200.

Similar to 220 except for constant RX steps.
Stores calculated points in the data array. Data stored

is Z, X, and the increments of Z and X. Called by 220 or
330.

The display menu. Options and destinations are:

(D) Screen display — Subroutine 30

(R) - Resume calculations = Returns to calling routine
(P) Prints hardcopy - Subroutine 9100

(E) - Ends program - APPLESOFT

The display menu is called by 220 or 330.

Transforms RZ, RX to Z,X. Adds offsets and converts the
radius RX to the diameter X. Flips the Z axis if the Z
axis is zeroed at Reference Point 2.

Calculates tool radius offsets needed by 460.
Prompts and accepts user inputs for configuring the table.

Three routines that read and write the user inputs to

disk for use as defaults. If an attempt is made to read a
non-existent disk file, then '"default" default values are
written to the disk. The name of the disk default file is
TIS+" .DEF".



2000-2099 Routines to set up the table. Defines the proper round-
ing on units chosen, defines column headings, and defines
printer header strings.

5300-5340 Printer initialization routine.

9100-9400 Routine to dump the data array to the printer.

Please report any bugs or problems to the author. It is recommended that
anyone who modifies this program to describe a new part should generate a
dedicated disk containing only his version, clearly identified. The disk
must contain a copy of the "PU&F.0" binary program. I have found it helpful
to have the greeting (HELLO) program run the proper "LATHE TABLE" program so
that the user need not type the program name at each power-up.

RDN/cjd
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