	PROGRAMMABLE CALCULATOR SOLUTIONS
	




Xelerated Solutions provides the following program as a courtesy to its visitors and assumes no liability for its correctness or suitability for purpose.  It is the users responsibility to test the final code to insure it is providing the expected results.  Please report any errors discovered to XS so that they can be corrected. 

Program Name: 
Feet-Inch-16ths Conversions
Purpose:  The purpose of this program is to allow the user to quickly and accurately convert dimensions back and forth between decimal feet and feet, inch and 16ths units.

Program Notes:  A format had to be decided on to represent feet, inches and 16ths in a manner that could be input into and displayed on the calculator.  The format used by this program is ft.in16, meaning that the number before the decimal point is the number of feet, the first two digits following the decimal point represent the number of inches and the third and fourth numbers after the decimal represent the number of 16ths.  Eights, quarters and halves must be input as the equivalent number of 16ths.

Examples:


6’-2 3/16” is input as:
6.0203


125’-11 1/2” is input as:
125.1108


8 5/8” is input as:
0.0810


24-10 3/4” is input as:
24.1012

When decimal numbers are converted back to feet, inches and 16ths, the results will be in the same format. 


Example:


24.895833 ft will be returned as:
24.1012


meaning:
24’-10 3/4” 

Occasionally, depending on the rounding characteristics of a particular calculation, a ft.in16 result may display 16 sixteenths, for example, 3.0416.  This result should be interpreted as 3’-4 16/16”, which is, of course, the same as 3’-5”.  Additional lines can be added to test for and correct this result, but at the cost of execution time.  Since most people can handle this easily in their heads, saving execution time was  deemed to be the more expedient choice .  However, if you are a purist, and wish to have the code for any of the calculators posted here by Xelerated Solutions extended to gracefully handle this type of result, please feel free to contact us.
See the next pages for the program lines for various programmable calculators or just Ctrl-click on one of the links below:
HP-41C and HP-42s
HP-35s
HP-11C (15C)
Support the Cause:  If you have the code to accomplish the purposes of this program available for other programmable calculators, please share it with us by e-mailing the program lines and detailed information for its use to Xelerated Solutions for inclusion on this page.  Please include your name and contact information.  Perhaps the easiest way to do this is by attaching a Word or Excel document to the email message.

Program lines for the HP-41C(V,X) and HP-42s
Source:

www.xeleratedsolutions.com
Author:

Lynn W. Cook, P.E.

Please feel free to contact Xelerated Solutions at the above web site if you have questions regarding this program or if you find mistakes in it.
Notes:

The HP41C family of programmable calculators and the HP-42s use HP’s reverse polish notation, still a favorite of most engineers.  As a result the following code can be fairly easily converted to other reverse polish notation machines, but not directly to algebraic calculators.
Note that the code shown below applies directly to the HP-41C.  It can be used directly as is for the HP-42s with only minor differences in how the lines of code will appear on the calculator display.  For example “INT” on the HP-41C will appear as “IP” (integer part) on the HP-42s, “/” on the HP-41C will appear as “÷” on the HP-42s, etc.

HP-41C and HP-42s
	The following program lines provide the conversion from ft.in16 to feet.

	Line No.
	Program Code
	Comments

	1
	LBL 01
	Any label available on the HP-41C may be used here.  Number labels are suggested as they are easily executed from the keyboard.  Once the XEQ key is pressed, the top ten keys are automatically assigned the numbers 01 thru 10.  So, for example, this LBL 01 program can be executed simply by pressing the XEQ key and then the (+ key (which is reassigned to 01 after the XEQ key is pressed).

	2
	ENTER(
	In the HP-41C, the ENTER( operation enters the keyed-in ft.in16 number into both the “x” and “y” stacks.  This is needed so that the originally entered number can be preserved in the “y” stack for the subsequent operations.  At the same time, it raises the previous number in the “y” stack into the “z” stack.  After the current number is converted, it will be in the “x” stack and this previous number will have been lowered back to the “y” stack.  This is done so that the newly converted number can be added to the previously converted number by just pressing +.  Example: the sequence “3.0503 XEQ 01 4.0512 XEQ 01 + 6.0708 XEQ 01 +” will result in 14.5365 ft.  (Check it, it is right).  Not all reverse polish machines handle the stack in exactly this way.  For some machines, the program may need to be altered slightly to accommodate these differences.

	3
	INT
	

	4
	STO 01
	Any storage register may be used as long as the same register is used in the RCL 01 statement below.

	5
	-
	

	6
	100
	

	7
	*
	

	8
	ENTER(
	

	9
	INT
	

	10
	STO 02
	Same comment as above for STO 01

	11
	-
	

	12
	1.92
	

	13
	/
	

	14
	RCL 02
	

	15
	12
	

	16
	/
	

	17
	+
	

	18
	RCL 01
	

	19
	+
	

	20
	RTN
	RTN is typically better than STOP as it allows the program to be used as a subroutine by another program.

	

	Here’s a clever modification for the HP41C.  If you wish to speed up the execution of consecutive ft.in16 number conversions, you can add the lines LBLTSETUP01 and STOP just before the LBL 01 entry.  Then, at the end of the program, replace the RTN command with GTOTSETUP01 to reposition the program pointer to just before the LBL 01 label.  This makes it so that the calculator has only a very short distance to search before if finds the LBL 01 label again!   I know… you may be thinking that it takes time for the calculator to execute the new GTOTSETUP01 instruction, which is true.  However, this happens after you are staring at your result (after the + command in line 19) and are just thinking about how to enter you next number.

(Note that the ” T ” symbol that appears in the new LBL and GTO commands is used by the HP-41C to designate a text label as opposed to a number label. You may use another number label instead if you wish, but remember that there are only 10 available and they should be saved for programs you wish to execute from the keyboard.)

This modification not useful on the HP-42s as its processor is fast enough that no noticeable difference in performance is observed.



	HP-41C and HP-42s

	These program lines provide the reverse conversion from feet to ft.in16.

	Line No.
	Program Code
	Comments

	1
	LBL 02
	See comments for line 1 in program above.

	2
	ENTER(
	See comments for line 2 in program above

	3
	INT
	

	4
	STO 01
	See comments for line 4 in program above.

	5
	-
	

	6
	12
	

	7
	*
	

	8
	ENTER(
	

	9
	INT
	

	10
	STO 02
	See comments for line 4 in program above.

	11
	-
	

	12
	625
	

	13
	/
	

	14
	RCL 02
	

	15
	100
	

	16
	/
	

	17
	+
	

	18
	RCL 01
	

	19
	+
	

	20
	RTN
	See comments for line 20 in program above.


A clever programmer may have noticed how remarkably similar the above two conversion programs are (considering how different one would expect these two conversions to be) and could come up with a way to use the same routine using three variables for the constants used.  However, every attempt I have made at this results in an unacceptable time degradation and, actually  resulted using a few more program lines. Therefore, it seemed more prudent to keep the two conversion as two individual routines.
Program lines for the HP-35s (Reverse Polish Option)    
Source:

www.xeleratedsolutions.com
Author:

Lynn W. Cook

Please feel free to contact Xelerated Solutions at the above web site if you have questions regarding this program or if you find mistakes in it.
Notes:

The HP-35s programmable calculator can be run in either HP’s reverse polish notation or algebraic notation.  The following code has been written for the reverse polish notation mode of operation and cannot be converted directly to algebraic calculators.

HP-35s
	The following program lines provide the conversion from ft.in16 ( feet.

	Line No.
	Program Code
	Comments

	1
	LBL A
	Any label available on the HP-35s may be used here.  This program will be executed by pressing XEQ followed by the A key and then the ENTER key.

	2
	ENTER
	In the HP-35s, the ENTER operation enters the keyed-in ft.in16 number into both the “x” and “y” stacks.  This is needed so that the originally entered number can be preserved in the “y” stack for the subsequent operations.  At the same time, it raises the previous number in the “x” stack into the “z” stack.  After the current number is converted, it will be in the “x” stack and this previous number will have been lowered back to the “y” stack.  This is done so that the newly converted number can be added to the previously converted number by just pressing +.  Example: the sequence “3.0503 XEQ A ENTER 4.0512 XEQ A ENTER + 6.0708 XEQ A ENTER +” will result in 14.5365 ft.  (Check it, it is right).  Not all reverse polish machines handle the stack in exactly this way.  For some machines, the program may need to be altered slightly to accommodate these differences.

	3
	IP
	

	4
	STO Z
	Any storage register may be used as long as the same register is used in the RCL Z statement below.

	5
	-
	

	6
	100
	

	7
	X
	

	8
	ENTER
	

	9
	IP
	

	10
	STO Y
	

	11
	-
	

	12
	1.92
	

	13
	÷
	

	14
	RCL Y
	

	15
	12
	

	16
	÷
	

	17
	+
	

	18
	RCL + Z
	

	19
	RTN
	

	

	Note that the HP-35s is fast enough that the modification presented at the end of the HP-41C solution offers no real advantage.


	HP-35s

	The following program lines provide the conversion from feet ( ft.in16.

	Line No.
	Program Code
	Comments

	1
	LBL B
	See comments for line 1 in program above.

	2
	ENTER
	See comments for line 2 in program above

	3
	IP
	

	4
	STO Z
	See comments for line 4 in program above.

	5
	-
	

	6
	12
	

	7
	X
	

	8
	ENTER
	

	9
	IP
	

	10
	STO Y
	

	11
	-
	

	12
	625
	

	13
	÷
	

	14
	RCL Y
	

	15
	100
	

	16
	÷
	

	17
	+
	

	18
	RCL + Z
	

	19
	RTN
	


Some of the additional remarks and tips provided for the programming of the HP-41C are applicable to the HP-35s, so review these also.
Program lines for the HP-11C (15C)
Source:

www.xeleratedsolutions.com
Author:

Lynn W. Cook

Please feel free to contact Xelerated Solutions at the above web site if you have questions regarding this program or if you find mistakes in it.
Notes:

The HP-11C programmable calculator is a classy little machine, but it (at least mine) has a very limited amount of program memory.  However, if your job requires a lot of feet, inch and 16ths conversions, it makes sense to load these routines into your machine. 

I do not own the more popular HP-15C, but I am sure it can be programmed in a similar fashion.

HP-11C
	The following program lines provide the conversion from ft.in16 ( feet.

	Line No.
	Key Code
	Action
	Comments

	001
	42,21,11
	LBL A
	Any label available on the HP-11C (A THRU E) may be used here.  This program will be executed by pressing the gold f function key followed by the A key.  (If the calculator is placed in USER mode, then this program can be executed by simply pressing the A key.)

	002
	  36
	ENTER
	In the HP-11C, the ENTER operation enters the keyed-in ft.in16 number into both the “x” and “y” stacks.  This is needed so that the originally entered number can be preserved in the “y” stack for the subsequent operations.  At the same time, it raises the previous number in the “x” stack into the “z” stack.  After the current number is converted, it will be in the “x” stack and this previous number will have been lowered back to the “y” stack.  This is done so that the newly converted number can be added to the previously converted number by just pressing +.  Example: the sequence “3.0503 f A 4.0512 f A + 6.0708 f A +” will result in 14.5365 ft.  (Check it, it is right).  Not all reverse polish machines handle the stack in exactly this way.  For some machines, the program may need to be altered slightly to accommodate these differences.

	003
	43  44
	INT
	

	004
	44  1
	STO 1
	Any storage register may be used as long as the same register is used in the RCL 1 statement below.

	005
	30
	-
	

	006
	1
	100
	

	007
	0
	
	

	008
	0
	
	

	009
	20
	X
	

	010
	36
	ENTER
	

	011
	43  44
	INT
	

	012
	44  2
	STO 2
	

	013
	30
	-
	

	014
	1
	1.92
	

	015
	48
	
	

	016
	9
	
	

	017
	2
	
	

	018
	10
	÷
	

	019
	45  2
	RCL 2
	

	020
	1
	12
	

	021
	2
	
	

	022
	10
	÷
	

	023
	40
	+
	

	024
	45  1
	RCL 1
	

	025
	40
	+
	

	026
	31
	R/S
	

	
	

	The modification described at the end of the HP-41C documentation can be entered on the HP-11C and one would think, considering how relatively slow the HP-11C is that it would provide a great benefit.  However, I have tried it and it does not seem to improve performance.  Perhaps it is because the calculator has only a small amount of program space to search before it finds the A routine again.


	HP-11C

	The following program lines provide the conversion from feet ( ft.in16.

	Line No.
	Key Code
	Action
	Comments

	027
	42,21,12
	LBL B
	See comments for line 001 in program above.

	028
	36
	ENTER
	See comments for line 002 in program above.

	029
	43  44  
	INT
	

	030
	44  1
	STO 1
	See comments for line 004 in program above.

	031
	30
	-
	

	032
	1
	12
	

	033
	2
	
	

	034
	20
	X
	

	035
	36
	ENTER
	

	036
	43  44
	INT
	

	037
	44  2
	STO 2
	

	038
	30
	-
	

	039
	6
	625
	

	040
	2
	
	

	041
	5
	
	

	042
	10
	÷
	

	043
	45  2
	RCL 2
	

	044
	1
	100
	

	045
	0
	
	

	046
	0
	
	

	047
	10
	÷
	

	048
	40
	+
	

	049
	45 1
	RCL 1
	

	050
	40
	+
	

	051
	31
	R/S
	


Some of the additional remarks and tips provided for the programming of the HP-41C are applicable to the HP-11C, so review these also.

