Gauge Block Calculator for the HP 50g
Version 1.0

Code by David Hayden (dave@larou.com)

Design by Omar Dean

Introduction

This program tells you which blocks, taken from a set of standard-length gauge blocks, combine to form a stack of a given length. It also lets you delete a block and recompute the stack, which is handy if you find that one of the blocks is missing.

For example, a length of 1.3571” can be created from a standard 81-block set by stacking blocks that are 1, 0.15, 0.107, and 0.1001 inches. If you find the 0.107” block is missing, you can tell the program and it will tell you to use 1, 0.149, 0.108, and 0.1001 inch blocks instead.

The program comes with 36 and 81 block sets for inches and a 112 block set for millimeters. You can easily add new or different sets yourself.
With an 81 block set, the program quickly finds an answer for any length from 2” to 23” in 0.0001” increments.  For 36 block sets, it solves any length from 3” to 10.5” in 0.0001” increments. In both cases it will find an answer to smaller lengths if one exists.
Installation

Copy the gage.hp file to your calculator in binary mode. This file is a directory object. Store it in the HOME directory or a sub directory of your choice.
Calculating a Stack

NOTE: the following instructions assume you are operating the calculator in RPN mode (see the MODE key).

· Navigate to the GAGE directory.

· Enter the desired height

· Press the B36 or B81 soft key to recall the 36 or 81 block set.
· Press the GBLK soft key

The result will be the length you entered, followed by the blocks that form that length.

Example 1: which blocks from the 81-block set form 2.4439”?

· Enter 2.4439 
· Press B81

· Press GBLK

Result:

2.4439

.1009

.143
.2000

2.000

Example 2: which blocks from the 36 block set form 2.4439”?
· Enter 2.4439

· Press B36

· Press GBLK

Result:

2.4439

.05

.1009

.103

.19

2.

Even though this stack isn’t what you’d get if you figured it by hand (2, .1, .14, .103, and .1009), it still creates the correct length.
Notes:

You can interrupt the calculation by pressing the ON key.
Deleting Missing Blocks

Supposed that you run GBLK only to discover that one of the required blocks is missing from your set. No worries! You can tell the program to remove that block and recomputed the stack.

Example: after running the previous example, you find that the .05 block is missing. To delete it:

· Enter .05

· Press the DEL soft key.

Result:

2.4439

.1

.1009

.103

.14

2.

Example: dang! The .103 block is missing too.  Let’s remove that one:

· Enter .103

· Press the DEL soft key

Result:

2.4439

.1009

.101

.102

.14

2.

Important notes about the DEL function:

Every time you compute a stack, the program saves the stack height and the block set in the SZ and ARR variables respectively. The DEL function just recalls the ARR variable, removes the block that you entered, and executes GBLK with the value in SZ and the new array of blocks. Thus DEL always deletes from the last successful input.
Adding your own set of blocks

You can add your own block set. Block sets are just arrays of real numbers. To enter an array, press left-shift [] (the X key). Then enter the numbers in your block. It is VERY IMPORTANT that each number include a decimal point. A number without a decimal point is interpreted as an infinite precision integer and that will cause the array object to be a symbolic array instead of an array of real numbers.
When you’re doing entering the array, you may want to store it in a variable for future recall.

Note that you can edit an array with the matrix editor. Recall the array to level 1 and then press the down-arrow key to activate the editor.
Reference

This section describes the objects in the gauge block directory

Gaugeblk

Gaugeblk is the heart of the program. It determines the blocks needed to achieve a specified height.  This program is written in C code for maximum speed.

Input:

Level 2: desired stack height as a REAL number

Level 1: an array of real numbers representing the available block sizes.

Output
On success:

Level n+1: The desired stack height

Level n: The smallest block used to form the stack

Level n-1: The next smallest block used to form the stack

…

Level 2: the largest block used to form the stack

Level 1: 1.0
On failure
Level 2: a string describing the error

Level 1: 0.0

The following errors are possible:

	Message
	Corrective Action

	Out of memory
	Try clearing the stack and/or deleting some objects and try again

	Can’t get block n
	There was a problem reading the array of block sizes. Check the array and try again

	Can’t decode block n
	This probably means the program ran out of memory while it was running. Clear the stack and/or delete some objects and try again.

	Bad stack height n. Values must be rounded to 1/10,000
	The stack height you gave specifies a value in the 5th decimal place or higher.  The program only works with stack heights in the 4th decimal place or less.  For example, 4.3456 is okay, but 4.34567 is not.

	ON Key pressed.
	The ON key was pressed while gaugeblk was trying to compute an answer.

	Stack height can’t be more than n
	You entered a stack height that is more than 90% of the total size of all blocks in the set. Gaugeblk can’t handle stack heights this big.

	Expected two arguments
	There were less than 2 items on the stack when gaugeblk started. Gaugeblk requires a real number on level 2 and an array of real numbers on level 1.

	Expected array of gauge blocks on level 1
	The value on level 1 is not an array of real numbers. Gaugeblk requires a real number on level 2 and an array of real numbers on level 1.

	Expected stack size as real number on level 2
	The value on level 2 is not a real number. Gaugeblk requires a real number on level 2 and an array of real numbers on level 1.

	Can’t decode stack size.
	Gaugeblk can’t read the target size. Try clearing the stack and trying again.

	Stack size can’t have more than 4 decimal places
	The stack size given on level 2 has a value in the 5th or decimal place. Gaugeblk only works to 4 decimal places. Enter a value is 4 decimal places (at most) and try again.

	No answer found
	There is no combination of blocks that will form the target height.

	Generic failure
	This is a catch all for any errors that occurred but didn’t set an error message. If you can reproduce this error, please contact me so I can fix the program.


B81

This is an array containing a standard set of 81gauge blocks in inches
	Size (inches)
	Increment
	Qty.

	0.1001 to 0.1009
	0.0001
	9

	0.101 to 0.149
	0.001
	49

	0.05 to 0.95
	0.05
	19

	1.0 to 4.0
	1.0
	4


B36

This is an array containing a standard set of 36 gauge blocks in inches:
	Size (inches)
	Increment
	Qty.

	0.1001 to 0.1009
	0.0001
	9

	0.101 to 0.109
	0.001
	9

	0.11 to 0.19
	0.01
	9

	0.1 to 0.5
	0.1
	5

	1.0  2.0   4.0
	
	3

	0.05
	
	1


M112

This is an array containing a standard set of 112 gauge blocks in millimeters:

	Size (mm)
	Increment
	Qty.

	1.0005
	
	1

	1.001 – 1.009
	0.001
	9

	1.01 – 1.49
	0.01
	49

	0.5 – 24.5
	0.5
	49

	25 – 100
	25
	4


GBLK

GBLK determines the blocks needed to achieve a specified height. On success, it also remembers the height and the array of blocks so the DEL function can work. On failure it displays an error message in a message box
Input:

Level 2: desired stack height as a REAL number

Level 1: an array of real numbers representing the available block sizes.

Output

On success:

Level n: The desired stack height

Level n-1: The smallest block used to form the stack

Level n-2: The next smallest block used to form the stack

…

Level 1: the largest block used to form the stack

On failure
Displays a message box containing the error

DEL

DEL deletes a block from the stack that was most recently computed with GBLK or DEL. It then recomputes the stack needed to achieve the desired height.

Input:

Level 1: the value of a block to delete from the set of available blocks.

Output

Same as GBLK:
On success:

Level n: The desired stack height

Level n-1: The smallest block used to form the stack

Level n-2: The next smallest block used to form the stack

…

Level 1: the largest block used to form the stack

On failure
Displays a message box containing the error

More specifically, GLBK does this:

· Clear the GBLK output from the stack. To do this it removes items from the stack until the stack is empty or the last item removed is the last GBLK height.

· Recall the array of blocks that was last stored by GBLK

· Delete the item from the array
· Run GBLK with the last height stored and the new array

· Note that if GBLK succeeds, it will store the new array (with the block removed). Thus you can delete multiple blocks.

DELI

This program removes an item from an array. It is a helper program used by DEL

Input:

Level 2: an array.

Level 1: an item in the array

Output

Level 1: a new array with the item removed.
arr and sz

The last array of available block sizes (arr) and desired stack height (sz) that were used when GBLK or DEL successfully ran. Note that these are only updated when GBLK or DEL find an answer. If they get an error then arr and sz are left unchanged.
Details of each command
36 and 81 block sets.
Troubleshooting and Known Problems

Issue: GBLK or DEL hangs.

Solution: The program is having trouble finding a solution. Press and hold the ON key for about a second and it should recover.  If not, you may need to reset the calculator by inserting a thin object into the reset hole in the back of the calculator. I use a staple that I’ve straightened out.
Issue: After running GBLK or DEL, the screen looks like it is shifted horizontally.
Solution: This is a problem with all C programs running on the calculator. Turning the calculator off and on again will probably clear it. If not, try warm booting it (hold the ON key while pressing and releasing the F3 key).
Contacts

Email: dave@larou.com.  I also frequently visit the hpmuseum.org forums and less frequently view the comp.sys.hp48 newsgroup.

