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INTRODUCTION

In an effort to provide continued value to it's customers, Hewlett-Packard is introducing a unique service for

the HP fully programmable calculator user. This service is designed to save you time and programming effort.

As users are aware, Programmable Calculators are capable of delivering tremendous problem solving potential in

terms of power and flexibility, but the real genie in the bottle is program solutions. HP’s introduction of the first

handheld programmable calculator in 1974 immediately led to a request for program solutions — hence the begin-

ning of the HP-65 Users’ Library. In order to save HP calculator customers time, users wrote their own programs

and sent them to the Library for the benefit of other program users. In a short period of time over 5,000 programs

were accepted and made available. This overwhelming response indicated the value of the program library and a

Users’ Library was then established for the HP-67,/97 users.

To extend the value of the Users’ Library, Hewlett-Packard is introducing a unique service—a service designed

to save you time and money. The Users’ Library has collected the best programs in the most popular categories from

the HP-67/97 and HP-65 Libraries. These programs have been packaged into a series of low-cost books, resulting

in substantial savings for our valued HP-67/97 users.

We feel this new software service will extend the capabilities of our programmable calculators and provide a

great benefit to our HP-67/97 users.

A WORD ABOUT PROGRAM USAGE

Each program contained herein is reproduced on the standard forms used by the Users’ Library. Magnetic

cards are not included. The Program Description | page gives a basic description of the program. The Program

Description |l page provides a sample problem and the keystrokes used to solve it. The User Instructions page

contains a description of the keystrokes used to solve problems in general and the options which are available to

the user. The Program Listing | and Program Listing Il pages list the program steps necessary to operate the calcu-

lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent

information about data register contents, uses of labels and flags and the initial calculator status mode is also found

on these pages. Following the directions in your HP-67 or HP-97 Owners’ Handbook and Programming Guide,

“Loading a Program” (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing | and

Program Listing |l pages. A number at the top of the Program Listing indicates on which calculator the program
was written (HP-67 or HP-97). |If the calculator indicated differs from the calculator you will be using, consult

Appendix E of your Owner’s Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97

keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but

some differences do occur in the keycodes used to represent some of the functions.

A program loaded into the HP-67 or HP-97 is not permanent—once the calculator is turned off, the program
will not be retained. You can, however, permanently save any program by recording it on a blank magnetic card,

several of which were provided in the Standard Pac that was shipped with your calculator. Consult your Owner’s

Handbook for full instructions. A few points to remember:

The Set Status section indicates the status of flags, angular mode, and display setting. After keying in your

program, review the status section and set the conditions as indicated before using or permanently re-
cording the program.

REMEMBER! To save the program permanently, clip the corners of the magnetic card once you have

recorded the program. This simple step will protect the magnetic card and keep the program from being

inadvertently erased.

As a part of HP’s continuing effort to provide value to our customers, we hope you will enjoy our newest concept.



TABLE OF CONTENTS

LOG VOLUME IN CUBIC FEET, CUBIC METERS, OR BOARD FEET 1
This program calculates the cubic feet, cubic meter, or board "foot vo1ume
in a log of given taper, diameter inside bark at the small end, and
length. Cubic foot volume is calculated by Huber's formula, slightly
modified. Board foot volume is calculated by the International %" Log
Rule. Cubic meter volume is computed by direct conversion from cubic
foot volume.

LUMBER SCALE - BOARD FEET RECOVERABLE FROM A LOG + & v o 0 o 0 0 v 5

Computes the right cylindrical and recoverable board feet of a log.

Taper, butt log, and sectioning to even lengths of 20 feet or shorter

are included.

LOGGING CALCULATIONS - DOYLE S METHOD. . . . 10
Given the average spacing of trees in x & y d1rect1ons, in feet ormeters,
calculates the number of trees per acre or hectare. Computes amount of
lumber per log using Doyle's method. Inputs are number of logs, length,
top diameter. Thus, quantity of Tumber per acre or hectare can be es-
timated in board-feet, cubic feet, or cubic meters.

CRUISER'S STICK FOR FOREST MENSURATION . , ' 14
This program allows a yardstick, meterstick or similar 1mp1ement to be
used as a biltmore stick, Merritt hypsometer, and/or Chapman hypsometer.
These instruments allow measurement of tree height and diameter.

TRUE PRODUCTIVITY OF A NATURAL CONIFEROUS FOREST ., . . ' ' ' 18
The use of site index as a sole parameter may sometimes cause overest1ma-
tions of productivity. This program allows corrections to be made follow-
ing a variable plot cruise. The program may be modified for use in western
pine, true fir, Douglas-fir, and mixed conifer forests.

MEAN ANNUAL INCREMENT OF DOUGLAS-FIR AND CERTAIN PINE FORESTS . . . 23
Given the site index at age 100, the mean annual increment of normally
stocked stands is calculated. Rotation of about 100 years is presumed
for Douglas-fir and 70 for pine. Sugar, ponderosa and Jeffrey pine stands
are included in the pine equation.

MEAN ANNUAL INCREMENT OF VARIOUS FORESTS . . . . 2/
Given the appropriate site index, this program w111 approx1mate the mean
annual increment for the following forests: w. hemlock, mtn. hemlock,
w.red cedar, Sitka spruce & subalpine fir, Todgepole pine, w. white pine,
Englemann spruce and alder & other hardwoods.

STANDING AND RUNNING SKYLINE LOADCARRYING CAPABILITY . . . . ., 3l
Computes the loadcarrying capability of a standing and running sky11ne
cable configuration as a function of its geometry, the 1line weights and
the working tension of the skyline.

LATITUDE & LONGITUDE FROM GEOLOGICAL SURVEY MAP. . . . . . 36

Latitude or longitude of position determined by direct measurement in

inches or centimeters from a small scale Geological Survey Map.

TRAVERSE, INVERSE, AND_SIDESHOTS . I 2
Program reduces field data and so]ves for bear1ng/az1muth traverse,

field angle traverse, inverse, and sideshots. It also includes routines

for slope distance reduction, closure for traverses, and curved sides

for traverses. .
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Program Title Log Volume in Cubic Feet, Cubic Meters, or Board Feet )

Contributor's Name Hewlett-Packard

Address 1000 N.E. Circle Blvd.

City Corvallis State Oregon Zip Code 97330

> J
j

Program Description, Equations, Variables

Given a log of diameter inside bark at the small end, d, length in feet, L,

and taper in inches per 4 feet lineal, t, the program will:

Compute cubic foot volume according to the formula

2

n(d + 5L_ 8
Ve = 576

Compute board foot volume by the International %" Log Rule,

n
V. =T v, + pv
b sy 1 n+1

where

% = cubic foot volume in the ith 4-foot bolt

=2d'? - .64 d!
i i

and

d% = diameter in inches of the ith 4-ft. bolt at the small end,

p = length of the last (partial) bolt expressed as a

proportion of 4 feet,
n = number of full 4-ft. bolts.

Compute cubic meter volume Vm = VC/35.314

Operating Limits and Warnings
 

Board foot volumes will not match published tables because the program does

not round off to the nearest 5 board feet.

 

   This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM

MATERIAL.  \. _/
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Sample Problem(s) .

Find the log volume in cubic feet, International Log Rule board feet, and cubic

meters of a log 10 inches in diameter (inside bark) at the small end and 32 feet

in length with an average taper of %" per 4 lineal feet.

Solution(s)

.5 [A] 10 [+] 32 [B] [C] ----mmmmmmmmmmmmmme-> 2513 (V)
[D] ===-mmmmmmmee> 162.84 (Vb)

[E] —---mmmmmme> 0.71 (Ym)

\- J
a

Reference(s) T

This program is a translation of the HP-65 User's Library program #1527A submitted

by Larry Streeby.

Dilworth, Jr., Log Scaling and Timer Cruising, pags. 14-16, 25-28, 0.S.U. Bookstores,

1968.
\—  
 

_/

 
 



User Instruetions

Log Volume in Cubic Feet, Cubic Meters, or Board Feet.

d +L ft3 Bd.ft.
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STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
ae! xLBLA 21 11 1 as? X -35
ge:  ST04 35 81 t>R gse - -45  |Reduce V. for last
ez FTH 24 @59 RCL4 Z6 84 . b
684 *LBLE 21 12 aEn x -35 (partial) bolt
@es sT02 35 @2 Store: d » R, a1 RCLS 36 @5
a6e XY -41 L -~ R, 8cs + -55

Ag7  STO03 35 83 @c3  STOS 5 a5 V, update-Rs
gas RTN 24 ac4 Fio 16 27 @1 Test:last bolt?

aeo «xLELC 21 12 BES RTH 24 Stop
g1eé RLCL3 36 a3 #6¢c PoLT 36 87

gl RCL! 36 61 &7 4 a4 Update L'
a12 RIL2 36 82 Bee - -45
812 «x -35 g6e  STOT I a7
814 e as g8 RCLe 36 86
pIs = 24 Compute V_ 71 RCLY 36 ey |Compute V, for
16 + -35 °e + -55

817 ne 53 73  STDS 5 @¢ next bolt

els fi 16-2 874 LT0! 22 a1

a19 X -35 a7c #LBLE 21 135
82e ] as aré  ESBC 23 13

21 7 7 @r7 2 Az
822 6 86 a7e 5 c

@23 = -24 p . g Convert V. to V_

24 RCL:Z 36 82 aga 2 3

az2s X =35 ag! 1 ai
82¢ RTN 24 g2 g a4

@27 *LBLD 21 14 Compute Vy 303 - _24
628 CFY 16 22 a1 854 RTN 24

ezse b al a8s R-§ N
gsa  ST04 35 64 Initialize p
821 8 aa c iv
azz  STOS 35 @S Initialize Vg
833 RCL3 J& 83 Initialize d'to d
834 ST06 IS5 @€ T 00
835 RCL? 36 82 Initialize L'to L
a3¢ ST07 35 87

@27 sLBL1 1 ol Determine if
ggfi RCL; 6 gz current bolt is
S last one;

a4! ETCE 22 82
842 RCLT 26 &7 Last bolt:
842 4 a4 Calculate p
644 z -24 . 100
845 ST04 35 @4 ';?:; gfl]t'
246 SF1 16 21 81

sLBL2 21 82
oie Pile 3¢ oe Compute 4° bolt
ggg " _g; volume FLAGS SET STATUS

85! z 62 0 FLAGS TRIG DISP
652 X -35 1 ON OFF
- - = or o 0O @ DEG ¥ FIX ®©f

ggg e 1o ? 1 O B GRAD O scl :
ass 6 86 3 ; E] g e

a6 4 b4 REGISTERS
0 1 t 2 L 3 d 4 p 5 Yh 6 d' 7 |_' 8 9

SO St S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I       
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Program Title LUMBER SCALE - BOARD FEET RECOVERABLE FROM A LOG

Contributor’'s Name HEWLETT-PACKARD, Corvallis Division

 
 

 

 

Address 1000 N. E. Circle Blvd.

City Corvallls State OR Zip Code 97330

>
)

~
Program Description, Equations, Variables Given the length, small and large diameters of a

log, this program computes the cylindrical and recoverable board feet of a log.

Rules:

1. For butt logs, the large diameter is calculated from the small diameter

and the length assuming a linear taper of 1 in. in 10 ft.

2. All log sections must be cut to an even foot length.

3. Logs longer than 20 ft. must be cut to nearly equal length segments subject

to 2 above.

4, The volumeof a section is that of the right circular cylinder with diameter of

the small end,.

5. The waste resulting from trimming and saw kerf is a function of log diameter

and is expressed as a ratio of the recoverable to the calculated cylindrical

 

 

volumes. g

/ _

.7 k;__—» 0.0005d + .695

Recoverable .6

Cylindrical 5

A K‘O.Ol7d+ .32
.3

0 10 20 30 40 50 60 70

Diameter (inches)

Notation:

2 = length of log - ft CBF = Cylindrical board feet

dS = diameter of small end RBF = Recoverable board feet

dL = diameter of large end 2. = length of section cut

sl = slope of log RD = function which rounds down to

nearest even integer
\. J
 

 

   This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\. _/  
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L<RD (L)

If d;<0, d; «d_+ (.1x%)

SL< (d —ds)/z

L CBF<ZRBF<0

Repeat until 2<0

ns<INT[ (2+19)/20]

%<RD(&/ns)
2CBF<mdZ%/48

LCBF<ZCBF+CBF

If d <22
S

then A<«.017, b+.32

else A+.0005, B<.695

RBF+CBFx(Ade+B)

Z RBF<ILRBF+RBF

2<2=2
C

d «d +(2 xSL)
S S C

end repeat

N

(- . LUMBER SCALE - BOARD FEET RECOVERABLE FROM A LOG
Program Title

Contributor's Name Hewlett-Packard, Corvallis Division

Address 1000 N. E, Circle Blvd.

City Corvallis State OR Zip Code 97330

\ J

~ . )
Program Description, Equations, Variables Notation:

& = length of log - ft CBF = Cylindrical board feet

dS = diameter of small end RBF = Recoverable board feet

dL = diameter of large end EC = length of section cut

sl = slope of log RD = function which rounds down to nearest

even integer

Algorithms:

Enter 1, ds, dL (dL is entered as 0 for a butt log)

Round % down

dL for butt log

Compute slope

Initialize accumulators

Number of sections remaining

Length of this cut

Cylindrical board feet

Accumulate CBF

Select ratio equation

coefficients

Recoverable board feet

Accumulate RBF

Remove length of this cut

Increase small diameter

J
 

   MATERIAL. This program has been verified only with respect to the numerical example given in Program Description II. User accepts and usesw
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM  )
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Sample Problem(s) Find the recoverable and cylindrical board feet in a log that is i}

46 feet long with end diameters of 16 and 21 inches,

 

Solution(s) 1) Load Side 1

 
 

 
    

2) 46[A] 16[B] 21[C][D] - 0.109 = SL

3) [f][A] -~ 588,586 = RBF

4) [f][B] - 839.917 = CBF

),

Reference(s) [his program is a translation of the HP-65 User's Library program Aw

#01925A Submitted by Eric R. Pianka. USDA Forest Service Handbook R5-2400   
 

 



    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   
 

 

 

 

 

 

       

° User Instruetions

SCALE PROGRAM

STEP INSTRUCTIONS DATA/UNITS KEYS DATAIUNITS
1 Load Side 1 I::] E::]

2 Enter data E I_—j L

3 Enter data d_ E_E [:J ds

4 Enter data dl: ] dL

5 Compute and initialize pIl 1 |sm
6 compute total RBF [£][ A |rerF
7 Display total CBF E@ [I] CBF

I
Register Assignments: EV,] ’:l

Ry = f%-decreased after each cut L]

R, = d_-increased after each cut L]

R, = d ]
R, = ZCBF L]
Rg = IRBF I
Rg = SL I
Ry = fec L]
Rg = CBF ]

I
]
L]
]
B
]
1]
L]
I]

L]
I
L]
I

L]
[
1]
[10

SET STATUS

FLAGS TRIG DISP

ON OFF
o 0 ™ DEG X FIX
1 0d GRAD O SCl O
2 Od RAD [ ENG_0OJ
3 0 B n_3 
  



 

KEY ENTRY
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STEP KEY CODE COMMENTS STFD KEY ENTRY KEY CODE COMMENTS

el xLRLA 2111 as7 & 86
8a?  STO1 35 81 R acs 5 85
@3  RTN 24 e 859 4 84 0.0654 (%) (dg)?
864 xLBLE 21 12 ace x -35 _
885  ST0? 35 82 dRy a1 x -75 = CBF > Rg
peE RN 24 8c2  STO0P 35 @6
887 xiBLC 21 13 @62 ST+4 3I5-55 64 LCBF >R,
aes  ST03 35 837 d;R3 864 2 82
a6s RETN 24 865 2 a2 d. < 222
@18 *LELD 21 14 @56  RCL? 36 a2 s -
@11  RCLI 36 81 N [L]oR, 867  XLY7 16-35
612 INT 16 34 @68 6103 22 @3
812 5701 35 81 869 5 85 0.0005 dg
a14 RCLZ 36 83 4507 878  EEX -23
815  xM@7° 16-44 L 871 4 84
@16 G102 22 @2 Yes, GTO 2 872  CHS -2
817 ROL1 3¢ 81 873 % -35
a1e ) 62 874 i -62
819 1 a1 875 6 85
@ce X -35 ers 9 a9

p21  RCL? 36 872 d_+(.19)-d>R, ar7 5 s
az2 + -55 s 878  CT04 22 84
@27 §T03 35 a3 879 ¥LBL3 21 83 -
24 #LBL? 21 a2 888 ) -62 .017 dg
825 6 ee OR,5Rg 881 8 8@
826 ST04 75 84 882 1 81
827  ST0S 35 85 883 7 87
828 RCL3 76 83 884 x -35
e reLz 3682 Y79 g5 . -62
838 - -45 7 Re a8¢ 3 83
82! RCLI 76 81 887 2 82
32 : -24 838 #LBL4 21 84
833  STO¢ 35 86 889 + -55
a3s RN 24 898 RCL 36 08
835 xlBle 21 1€ 11 891 X -35
836 RCL! 36 61 992 ST+5 15-55 @5 “RBF > Rg
837 ENT* -21 2 93  RCL7 36 67
78 ENTt -21 ——F19). e 894 RCL1 36 61
839 1 81 INT[-—5~] 895 Xy?  16-35
040 g ag 896 CT01 22 61
841 + -55 857 - -45
842 2 8z 2R, 898  CHS -22
843 f g gac  STO! 75 a1
843 : -24 186  RCL? 36 a7
@45 INT 16 34 181 RCLE 36 86
a4 z -24 182 x -35
647 s 2 183 ST+2 35-55 82
848 z -24 184 RCLZ %6 82
a4a  INT 16 34 185 6T0a 22 16 11
asa 2 2 186 &LBL! 21 81 Show XRBF
as1 x -35 187  RCLS 36 85
asz 8107 35 e7 188 RTN 24
853 RCL2 36 @2 189 #LBLE 21 16 12 Show ZCEF
as4 x2 53 118 RCLE 26 84
55 : -62 1 111  €T0a 22 1€ 11

0 1 2 3 4 5 6 7 8 9

% dg dy. LCBF ZRBF SL e CBF
SO S1 S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I

     
 

 



10

Program Deseription |
 

 

([
)

Program Title LOGGING CALCULATIONS - DOYLE'S METHOD

Hewlett-Packard, Corvallis Division

1000 N. E. Circle Blvd.

Contributor’s Name

 
 
 

 

 

Address

City Corvallis state OR Zip Code 97330
\ J

( Giv avera aci of tr i & directio *WProgram Description, Equations, Variables °1V€Dl average spac rzlg 2o§es in X &y ections,

the program calculates number of trees per acre = ——Q-X —;— (with x & y in feet)

Number of trees per hectare = lgg-x lggv(with X & y in meters)

1 acre = a 209 ft., square

1 hectare = a 100m square

Given

Log length L, .in feet,

Log top diameter (under bark) D, in inches,

The program solves for board-feet using the equation (Doyle's)

Vol = (D—4)2L (board-feet) Cubic feet are calculated, 12 board-ft = 1f§3

16 423.7 bd-ft = 1m

 

Operating Limits and Warnings D & L must be in inches and feet, respectively.

Accuracy is plus or minus 5-10%, depending in

part on accuracy in taking timber inventory.

 

 

 

This program has been verified only with respect to the numerical example given in Program Description /. User accepts and uses
this program material AT HIS OWN RISK,in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.    \. _/ 
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Sketch(es)
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4 )
Sample Problem(s)

1. A tree farm is planting trees with 15-ft spacing in both direczions. The
trees, when harvested, will produce one log of average-length 40 ft,, and
average top diameter of 12 inches under the bark,

How many trees can be grown per acre, and how much sawn lumber can be
expected per acre?

2. A timber inventory shows that average spacing of trees 15cm and over is five

by five meters. 10.5 hectares of land are to be cleared,

How many trees, 15 cm and over must be felled to clear the land?

Solution(s)

1) 15[ENTER +] 15[A] - 194.14 trees/acre

12[ENTER + ]40 [D][E] - 31062.04 bd. ft.

[R/S] > 2588.50 ft>
[R/S] > 73.31 m°

2) 5[ENTER +] 5[B] - 400 trees/hectare

10.5[x] - 4200 trees

. ,

-

Reference(s) j

This program is a translation of the HP-65 Users' Library Program No., 01711A

Submitted by Michael I. Kingery,

Caterpillar Handbook, 1970 Edition, Sec. 17, pages 22-24

\     



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

' User Instruetions

LOGGING CALCULATIONS - DOYLE

STEP INSTRUCTIONS DATAIUNITS KEYS DATAORITS

1| Load side 1. [:| L_:I

2 Enter spacing of trees in x direction, feet X |:t:| Ej X

3 Enter spacing of trees in y direction, feet y LQ [,,,,,,,, I n/acre

2 Enter spacing of trees in x direction, meters x - X

3 Enter spacing of trees in y direction, meters |y [sI] n/Ha

4 Enter number of logs (if not already calcu- ffj]

lated) n LcIl] |n
5 Enter top diameter of logs, inches D (7;? [:7J D

6 Enter log length, feet L [,D ] ["t ] L

7 Calculate volume, board-feet LeIl| bd-ft

8 (Optional) Calculate volume in cubic feet [R/El [ | ] ft>

9 (Optional) Calculate volume in cubic meters ER/,S ] [,] m3

Return to Step 2 or 4 for new problems, r_l] [ |

]
NOTE: Steps 2 & 3 are independant of steps l ] [ ]

4 - 9, ]
L]
I
I
]
]
T
]
]
I
L]
L]
]
L]
B
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STEFi KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

@6! xLBLA 21 11 N g5 - -
ez s102 a2 |7 2 65 Rt o
a8z Rl -31 .
ae4 SO e |7 R 060
aes z az
86¢ 8 8o
ge7 G 89
@es  CT0@ 22 @8
ges yLBLE 21 12 R
ale  SrC? mser |Y 7%
11 Ri -31 .
812  £T01 ise |X7R
a13  EEY -23
614 2 8z 070

§§§ e 2 §? (209)% or (100)°_
e17  RCLl ¢ 61 Xy
e1e z -24
g1  RCL? 36 a2
a2@ 2 -24
@21 8103 ImA3 |0 7Ry
@2z PTH 24
27 &LBLC 21 13
824  STO3 35e3 |n> Ry 080
@25  RIN 24
@26 *LBLD o1 14
@27 SIS e85 |L >R
@28 X2y -41
28 &T04 3564 |D~>R,
g X2y -41
@31 RTN 24
@32 #LBLE 21 15
@33 RCL4 76 a4 )
834 4 a4 (D-4) "L > R 090
835 - -45 16 %7 %5
a3s X 537
837 RCLS 36 @5
fze X -35

@3o 1 a1
a4e 5 a6
A41 = -24

@4z ROL3 36 83
843 % -35
@44  STOS a5 a5 100
@45 RS 51 Rs
a4¢ 1 g1 12

347 2 a2
a4z z -24

g4a  F-S 3
@se  PCLS 3¢ 65 R SET STATUS
asi 4 84 5 FLAGS TRIG DISP

bc2 < £ 4237 o D ®| pec ®

|

Fix
as3 2 83 110 1 0O GRAD O sci O

a54 -€2 2 O RAD O

|

ENG O
gss 7 3 O n__2
856 = -24 REGISTERS

0 1 2 3 4 6Total 7 8 9
X y n trees |n logs bdaxdyft.in

SO S1 S2 S3 S4 S5 S6 S7 S8 S9

A C D E I
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Program Deseription 1
 
 . 3. 1 . .
Program Title Cruiser's Stick for Forest Mensuration

Contributor’'s Name Hewlett-Packard

 
 

 

 

Address 1000 N.E. Circle Blvd.

City Corvallis State Oregon Zip Code 97330

=
y,

(.
)

Program Description, Equations, Variables A Biltmore stick is used to measure tree diameter.

Used properly, the following formula will convert inches (cm) on a normal stick,

to diameter:

D =2 (———a-———) where:
a/s5g - 1

D = Diameter of tree; a = Cruiser's reach (eye to stick) and

g = in (cm) read off the stick.

The Merritt hypsometer presumes the cruiser to be a known distance from the

tree. Tree height is found by the following:

,_d8= where:
a

Z = Tree height; d = distance from tree and a and g are as above.

The Chapman Hypsometer allows the cruiser to be any distance from the tree, but

requires an object of known height to be beside the tree for reference. See

sketch:
AC = (AB) (ac)

a

 

Operating Limits and Warnings

 

   This program has been verified only with respect to the numerical example given in Program Description /. User accepts and usesw
this program material AT HIS OWN RISK,in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.   
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Program Deseription 11
 

 

  

 

 

 

 

 

 

 

 

 

 

 

   

N

Sketch(es)

Chapman hypsometer

/

- A )

2 )
Sample Problem(s) (a) Using a yardstick, a cruiser with a 25" reach measures the = _

apparent diameter of a tree to be 10", and when standing 66' away, the apparent

height is 30". What are the true dimensions?

(b) Using a meterstick, a cruiser with a 60 cm. reach measures the apparent

diameter of a tree to be 35 cm. When a 1.85 m tall person standing by the

tree appears to be 6 cm in height, the tree appears 75 cm high. What are the

true dimensions?

Solution(s) (a) 25[A] 10[B] ————————-> 13" diameter. Using the Merritt Hypsometer:

66[+] 30[c] --- > 79.20' high

Presuming 16' logs: 16[R/S] -——> 4.5 logs

(b) 60[A] 35[B] ————————me——-> 49 cm diameter. Using the Chapman Hypsometer:

1.85[p] 6[+] 75[E]-———————==———- > 23.13 m high

To convert to 16' logs, this must be changed to feet; or it can be converted to

5 m logs by removing flag one, to wit: [CLF] [1] 5[R/S]---> 4 logs.

(But see footnote 2, page 3). )

( )
Reference(s) This program is a translation of the HP-65 Users' Library program

#02521A submitted by Randall Lee 0O'Toole.

Chapman and Meyer, Forest Mensuration. McGraw-Hill, New York.

\ _J/

     



User Instruetions

  

CRUISER'S STICK

  

   + g I

 

 

 
 

 
 

  
 

 
 

 
 

 
 

  

  

  

  

  

 
 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

   

  

   

       

INSTRUCTIONS DATAIUNITS KEYS DATAONITS

Load side 1. [:::] [__:]

I
For Biltmore stick and Merritt hypsometer: L___J L—”il

key in reach. in or cm E:&:] |

[: -ifJ ['7I

For Biltmore stick: key in apparent diameter, E;f;J [:4fJ

read true diameter.l in or cm LUPA:I[;;-J in or cm

I
For Merritt hypsometer: enter distance from l,fi J["”m ]

tree. ft or m wafijr;jfl;J

['ff — ,_,l [f._, ’]

Key in apparent tree height, read true height in or cm Lfgjfl[,f‘:J ft or m

Unless already enteredz, key in log length, [ , JLfoWJ

read tree height in logs3 ft or m [B{§WJL,;W:] logs

['i J ["7,,1,,:]

If log length already entered, it will not need [W;fifJ[;:TJ

to be re-entered. Lu”7m][ ;::J

I
For Chapman Hypsometer: enter height of rgi;J Ef:iJ

reference object, This does not need to be [;;f;][;jf;]

repeated. ft or m [” ;][i::;J

ey in apparent ht. of reference object in or cm [gth L:::j

I
Enter tree's apparent height; read true height|in or cm [7§;;]LTWT%1 ft or m

I
Go to 6 for height of tree in logs. Lifi;][;;;i]

[’f_*: J LT;]FOOTNOTES : LI]
1. Program rounds to nearest inch (or cm) [A,fj ij_J

2. To change log length, key in: k%gij El;Zj
and input new length at appropriate time, [m_;jjl _J
Program allows 4"(.3") for bucking; if [] ]

—meterswill be the usualunits; change key ——— —
entry 31 _from "03" to "Q1" ’ L:iwj [;;:j

3. Program rounds to the nearest one-half [;f:;]Li;;j

log downward. Ljiij [;*fJ

[,i;i] 'jJ

LI
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS i
1 g 21 i1 '

g:; t;ig? ;; ;j Stores cruiser's 857 RCL4 36 84 Calculation of

éfi; p:” s fi; reach Biltmore & @ss X -35 tree height

iy ] i Merritt. @59 XY -41 (Chapman)
@es ¥LELE 21 is 8 - -24
aes 2 a2 Calculation of true 9; R;fl gl

ges : -24 diameter ggi CTb; oo g2
as7  RCLI 36 a! é6; pr} e 51 Conversion to
Beg bnd -41 - o T height in logs.
aas z -4

Blg ! ail

a1 - -45
e12  RELLI Jc 81

813 5&Y -41
G14 s -24 070

15 2 a2
@i6 X -35

gi; c g; Round to nearest
a1a + _55 whole inch (cm)

e28 INT ie 34
B2 RTN 24

222 xLBLC 21 13

823 X =35
824  RCLI 35 a8 Calculation ?f tree [oso
grs = -24 length (Merrltt)

aze R-E 31

27 *LBLZ 21 e2

aze F1% 16 23 & Conversion to logs
29 EToE 22 @@

aze . -62
a3l 3 az
B#32 + -35
833 LT3 33 82
a34 -31 Standard log length |090

ezs SF! 16 21 el

egi ';fifg fi{ Gg Flag set when stan-

a;:e- v ~‘°_,); dard log length
v - — stored

838  EtT0S 35 8%
848 FRC 16 44

g:i é -gé Round to nearest
84; yoyo 1:-?; one-half log down-

add  eror 2z veTds 100
645 RCLS Je 8c
a4¢ INT 16 34

a47 R-8 51
848 xLBL1 21 8!
845  RCLS 36 a5
asa INT 16 34 - FLAGS SET STATUS

asl + -59 FLAGS TRIG DISP

2 <G c 1 N OFF

o bt ot iy Used o D% oec ® Fix
833 sLELD 21 14 10 2 1 O ® GRAD O scI O
854  STC4 35 84 Store height of 2 0O ® RAD O ENG O

@55 RTH 24 reference 3 3 0 n_2
856 »[BLE 21 15 REGISTERS

0 1 2 3 4 5 6 7 8 9

Reach(a) Used Used Used
SO S1 S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I
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Program Desecription |
 

 ~ N
Program Title True Productivity of a Natural Coniferous Forest

Contributor’s Name Hewlett-Packard

 
 

 

 

 

Address 1000 N.E. Circle Blvd.

City Corvallis State Oregon Zip Code 97330
\.

—

Program Description, Equations, Variables Stand density index, the number of trees per acre

of a stand at the quadratic mean diameter of 10", allows a refinement of

productivity estimations over simple site index. On log paper, the maximum

tpa over quadratic mean diameter assumes a straight line. The general equation

holds:

LOG N -C log D+ S where

is the number of trees per acre

is a constant varying by species

is the quadratic mean diameter and

w
n

O
o

=

is the normal stand density index of a species, i.e. the

sdi at the stocking levels of normal yield tables.

For western conifers, the values of C and S which have been found are shown below

The values appropriate to ponderosa pine are coded on the program form, and the

others can be substituted at need.

The program is to be used following a variable plot cruise in which the diameter

of every metchantable tree is to be measured. Unmerchantable trees are to be

 

Operating Limits and Warnings

By "natural", it is implied that recently burned or harvested stands could

easily produce misleading results. Stumps and snags must be counted in such

areas, but unless the disturbance was very recent or very long ago, underestima-

tion of the productivity is likely.

. J
r )

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK,in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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N

Program Title True Productivity of a Natural Coniferous Forest

Contributor's Name Hewlett-Packard

Address 1000 N.E. Circle Blvd.

City Corvallis State Oregon Zip Code 97330
\_ J

( )
Program Description, Equations, Variables measured when, in the cruisers judgement, they

could be replaced by merchantable species (this is rare). The prism basal

area factor, tree diameters and number of plots are entered and the stand

density index calculated. The true productivity can be found by then entering _

 

 
 

    
the productivity as estimated by site index alone.

In a variable plot cruise, each tree represents a number of trees per acre

depending on its basal area, i.e.,

Trees per acre = Basal Area Factor/Basal area of tree

VALUES OF C AND S

SPECIES C S

True firs, hemlocks, redcedar, white pine & spruce 1.605 500

Mixed conifer (cedar, fir, Douglas fir & pines) 1.605 370 }

Douglas—fir 1.55 370

Ponderosa and Jeffrey pine 1.80 370

Lodgepole pine 1.80 300

Operating Limits and Warnings

\_

~ N

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.  \_ J/
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Sketch(es)

[ Th d ivi f d i d i d b iSample Problem(s) e productivity of a ponderosa pine stand as estimated by site

index is 80 cubic feet per acre per year. Based on the following plot data,

what is the true productivity? A 40 BAF prism was used.

sp. DBH : sp. DBH

Plot one - Pp 30" Plot two - Pp 45"

42" 28"

25" 32"

40"

Solution(s)

[A] 40[B] 30[C] 42[c] 25[C] 45[C]

28[C] 32[C] 40[C] 2(plots)[D] --------=mcmmmeeev> 202.94 (SDI)

8O[E] =====cm eeeee> 43,88 =44 cubic feet/
acre/year.

\_

(
Reference(s)

USDI BLM. Bureau of Land Management Manual Supplement 5250, release 5-113,

Portland, Oregon, 1974.

This program is a translation of the HP-65 Users' Library program #02522A submitted by Randal Lee 0'Toole. \_   
 



User Instruetions

  

TRUE PRODUCTIVITY OF A CONIFEROUS FOREST

DBH # Plots   BAF

     
INPUT

INSTRUCTIONS DATA/UNITS

. |Load side 1 Il 1l
,
_
.

il

Initialize

=. |Enter prism BAF

a

. |Repeat step 4 until all suitable trees entered

oEnter number of variable plots

En -

true productivity

e
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e
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e
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e

to step 3. Initialization does not affect BAF
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|
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OUTPUT
DATA/UNITS

trees raqre

Stand den.
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

@a1  ¥LBLA £1 il @57 L0 16 32
A2 2 aé o ase  + -55
ge3  cTaz 35 B2 Initialize A50 1@x 16 33

ag4  ST0I 35 46 ace  ST0S 35 85
ges FTH 24 861 PTH 24

~ Nl 21 19 . i

eez *%Efi? ;é ;; Stores Basal Area @62 ¥LBLE el 13 Detzrmt?eéttrue
ags S0 e Factor 663 RCLE  I6 @5 Productivity.
Bge RTH 24 864 3 az
ee9 sLELC 21 12 ass = = S-variable by
ala z a: Converts tree A6t E ag species. See
@:1 = -24 diameter to repre- 857 = -24 page 2.

ez 5e a3 sentative trees per a6e = -I%
813 Pi 16-24 acre. BE9 RTH 24

G614 X =33 are RS 51
g1 : el .
A1 ‘ ad Conversion of DBH

217 # ad to Basal Area
-94'9 = -n4 tpa=BAF/BA

819 RCL! 36 8!
82& et -41
21 z -24
82z . -62
222 5 as
24 + -55 080

R2s INT 16 34
g2¢€ ST+2 325-55 82
827 IsZi 1€ 26 4¢  |Counter
82¢ RTN 24
£29 xLBLLD 21 1
8e  ST03 35 a3 Determines stand

a1 CLz 36 a2 density index

B32 o -41
33 : -24

gz4 5T02 35 82 090
635 RCLI 36 46
azé  RCLS 36 83
327 z -24
88 RCL: It 8!
a3s X =25
@48 RCLZ 36 82
a4q! * -24
842 Pi 16-24
642 z -24
244 X 54 1%
845 z a2
B4c 4 84
847 ¥ -35
a4 STD4 25 84
849 Los le 32
g 1 al SET STATUS

acl - 48 FLAGS TRIG DISP

3 - - ON OFF
gq‘; : _g,{. C-variable by o O ® DEG FIX
iy . < species. See 110 1 0O ® GRAD O scI O

834 8 o8 page 2. 2 O ® RAD O ENG O
8ss X -39 3 0 K n_2

_— : 2 2as¢ RCLZ 36 a2 SEGISTERS

7 8 9
0 " BaF ° TPA |® #plots Used |[|°® sp1  |°

SO S1 S2 S3 S4 S5 S6 S7 S8 S9

A B C D I' Counter      
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Program Desecription |
é )
Program Title Mean Annual Increment of Douglas-Fir and Certain Pine Forests

 
 

Contributor’'s Name Hewlett-Packard

Address 1000 N.E. Circle Blvd.

City Corvallis State Oregon Zip Code 97330

\_ J

( )
Program Description, Equations, Variables

 

 
 

This program uses formulae calculated from the most recent data available, by the

Bureau of Land Management. They are:

MAI100 yearS(D-fir) = -10.303313 + (.032929911) SI

+ (.012207165) S12 - (.00003543129) SI3;

MAI70 years( Pine) = 2.305357 + (.0033890056) SI

+ (.0090108543) SI?

The latter equation applies to stands of sugar, ponderosa and Jeffrey pine.

nMAI

SI

mean annual increment in cubic feet/acre/year

site index

 

Operating Limits and Warnings

The data from which these equations were derived was gathered on normally stocked

stands in Oregon. The equations may not apply to under stocked stands, or

stands outside of Oregon.

 

   This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

. _/   
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  \ Ran USDI BLM (73).

Inventories, Portland, Oregon.

S )
Sketch(es)

L Y,

—

Sample Problem(s) Given the following site indices, calculate the appropriate MAI's:

D-fir stands Pine stands

a 150 b 160

c 70 d 80

Solution(s)

a 150[A] ===mmmmmmme> 149.72

b 160[B] ====-mecmmomee> 233.53

¢ 70[A] =mcmemmmmmmmeeo>  39.66

d 80[B] ==ememmmeme>  60.25

. J

Reference(s) W

Bureau of Land Management Manual Supplement 5250 - Intensive

This ?roEram is a_translation of the HP-65 Users' Library program #02542A submitted
dall [ee 0'Toole,  __J
  



2.

3

Key in D-fir

. |Key in pine

INSTRUCTIONS

= = — o -
+ 7 l: -
o

S o - S ™

INPUT
DATA/UNITS
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

Gai xLBLP 2i 1 Douglas-fir as7 e ae
ag2 €101 35 a1 equation ase g as
gez 3 Az gss g an
a4 = 85 Are : i
RES 4 a4 PE S € 68
poE 7 a3 ag2 9 ae
8a7 ! a1 853 5 es
e6s z 8z A4 4 64
aes q a9 ges 3 a3
a1@8  EEX -23 AfE v -35
811 ! a1 acr . -2
a1z ! a1 Bes 8 aa
81z  CHE =22 RES e ea
614 ¥ -35 aze 3 83
a1xs . -£2 87i z a3
e1é e ae arFe e Ag
617 1 61 a73 o A9
e1e g az ar4 2 a¢
e19 2 a2 g7E a a8
eza & aé ave g as
221 7 67 ar7 & 6&
az2 i al p7e + -55
Az3 3 Bt 879  RCL2 3¢ 82
824 3 8z gaR X -35

azs - -45 ag1 z 6z
azs  RCL! 36 al g2 . -£2

ez? X -33 153 3 a3
28 . -52 ag4 e 6@
8z é ee ag=s 5 a5
eze K 83 836 3 a3
B31 2 az a8v 5 gs
83z g as Ags 7 67
833 2 Z 8¢ + -55

g4 3 a3 852 FIN 2
e3s @ es as! RS 51
83 1 E:
837 1 a1
38 - -45

£39 RCLI 36 81
848 X -35
84! 1 @1
842 8 ae
843 . -62
g44 3 83 100
845 @ 8a
g4¢ I a3
247 3 a3
848 1 8:

7

ggg ;" _g_‘; SET STATUS

251 CHE -2 FLAGS TRIG DISP

Zfig nLg"g ny }?i Pine equation 0 0[51 % oec ® Fx ®
e - - gn 110 1 0 ® GRAD O sCI O
as¢  sToz 33 8z > O ® RAD O ENG O
855 . -62 3 0 ® n_2

855 e ae REGISTERS
0 1 2 3 4 5 6 7 8 9

D-fir SI| Pine SI

SO S1 S2 S3 S4 S5 S6 S7 S8 S9

A B C D I
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Program Deseription |
 

 

(" . N

Program Title Mean Annual Increment of Various Forests

Contributor's Name Hewlett-Packard

 
 

 

 

Address ]000 N- Eo C'iY‘C]e B] Vd-

City Corvallis state Oregon ZipCode 97330

>
J

g
)

Program Description, Equations, Variables This program uses the following equations, as

developed by the Bureau of Land Management:

MAL,. hemlock, mtn hemlock, subalp.fir, w. red cedar, Sitka spruce ~~03-689706

+ (1.940291) SI]OO

MA = -12.0388 + (1.18672) SI
ILodgepo]e pine 50

MA = 5,972615 + (1.857675)SIIy White pine 50

MAI -18.4 + (1.92) SI
Englemann spruce 50

MA -53.892857 + (1.718571) SI
IA]der, Hardwoods 50

MAIn is mean annual increment in cubic feet per acre per year for n species

SIx is the site index at'age X.

 

Operating Limits and Warnings

These equations apply to normally stocked stands in Oregon, and may have to be

modified for poorly stocked stands or other states. Because of small data

base, the equations are not as accurate as those for more valuable species,

i.e., Douglas-fir, etc.

 

   This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK,in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.    
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Intensive Inventories, Portland, Oregon.

This program is a translation of the HP-65 Users' Library program #02713A

submitted by Randall Lee 0'Toole.

’Sketch(‘es)’ H 1

L _J

Sample Problem(s) Given the following site indices, calculate mean annual increments:fiw

Forest

Hemlock et al Lodgepole W.W.Pine Alder E. Spruce

a 100 b 80 30 d 50 e 20

f 120 g 60 70 i 60 j 50

Solution(s)

a. 100[A] ==-=-omouen> 130.34 f. 120[A] ---=-cououn > 169.15

b. 80[B] --==-=----- > 82.90 g. 60[B] -=---emmu-- > 59,16

c. 30[C] -====--o-- >  61.70 h. 70[C] -=-=-=----- > 136.01

d. 50[D] ---=-=-un-- > 32.00 i.  60[D] --=--memm-- > 49,18

e. 20[E] ----=------ > 20.00 j. B0[E] =--cememee- > 77.60

J

N

Reference(s) USDI BLM (73) Bureau of Land Management Manual Supplement 5250~  
  



29User Instruetions

MAI of Various Forests

Lodg.pine_ W.W.pine Alder E.spruce

INPUT OUTPUT
INSTRUCTIONS DATA/UNITS DATA/UNITS

. |Load side 1

0 _U
b

Key in Hemlock ai
il

L

gl

Key in Lodgepole

|
|

o
o

|
|

\
‘

|
|

i
|

—
_
—

u'/acre/

Key in W.W.

u'/acre/y

u'/acre

|
i

|
[

|
|

[
[

|
|

|
|

|
|

|
|

I
|

I
|

i
|

i
|

i
|

[
|

|
|

|1
|

I
|

i
|

|
|

|
|

|
|

|
|

|
|

Bg

:
{,
|
|
|
|
|
|
|
B
|g
|
|
|

11
|
I

|
11
[
|
|
|
B
|
L
-
|=

[,:

| 
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STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS

ae1 xLBLA 21 1! . BEY 1 e
G862 ; i Western and mountain gse c as
faz i -£2 hemlock, subalpine aca + —=x
Py 3 Aq fir, western red age BTN 24
2@ 4 G4 cedar, sitka spruce 651 ¥LELD 21 14 A]der.and hardwoods

ees 2 g2 |equation BE2 1 g1 |equation
Ae’ 2 ez 8cs . -2

aas g Ay aé4 7 ar
83 4 a4 Bes : a1
Blé i a1 Bt : 67

a1l X -3 867 g g3
a1z £ és ALe 5 as
a1z 3 é3 apt 7 arv

€14 - 62 aze ! a1
g15 & Br ar! X -35

i€ e Az as2 ° as

217 g ae arz I 63
ale ’ a7 874 . -62
g12 8 86 A7S g eg
bod & ec a’s g a9

ori - ~45 a77 Oz 6
az2 RPTH Z g7g 8 &8

27 xlBLE 2112 Lodgepole pine ars 5 as
az4 ! a1 equation | 8ge 7 a7
A25 . -&2 | agi - -45

26 1 a1 2 >TH z
B27 & e o5 aplz 2115 |Englemann spruce
0 & 6g ac4 1 ey equation

28 7 er ees . -62

83¢ 2 2 ALE a as
A2} . -35 ae7 z az
azz ! &1 aza % -35
823 2 2 Fea 1 a1
ais -6 aq@ £ as
8335 € ae fcl -€2

aze 3 < 292 i a4
az7 e BE 293 - -43
aze £ g 234 FTHN 24
G309 - -45 Aas pc {

a486 ET 24
84: ¥LBLC 2113 Western white
84z ! ! pine equation
£43 . -&2
644 g a8 100
£45 I es
8«6 7 a7
£47 & ar
848 Q ar
4% s as25a 75 SET STATUS

as! g as FLAGS TRIG DISP
as2 . €2 ON OFF
53 3 ac o O RX DEG X FIX X
= : : 110 1 O X GRAD O scl O

854 7 ar > 0w RAD O ENG O
8ss z z 3 0 @ n_p
836 & ae REGISTERS

0 1 2 3 4 5 6 7 8 9

SO St S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I       
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a )
Program Title Standing and Running Skyline Loadcarrying Capability

Contributor’'s Name Hewlett-Packard

Address 1000 N.E. Circle Blvd

City Corvallis State (Oregon Zip Code 97330
\_

a )

Program Description, Equations, Variables

Given L, h, d, y, wi,ws and the tension in the haulback or skyline at the left

anchor, T.4, this program computes the horizontal componenet of tension in the

haulback or skyline to the right of the carriage

—_ 2 1,-5

_ wi(L-d T, y ] }
Hz =201+, /z{t:" +|f(w1(fi-d) - (L-fl) - 1

wnere t; = y-h/L-d and, to be used below, t; = y/d. Once H has been computed,

 

the load is determined from the relationship.

2H, (t1+t3) - % (Ry;+2R,+R3) (to calculate tension in haulback)

Ho(ti1+ts) - % (Ri+R,+R3) (to calculate tension in skyline)

where the R's are Tine segment weights approximated by the expressions

R1 =w1d(1+t12)

N
e

Ry = w; (L-d) (1+t,2)2

oand Rs =wsd(1+t;2?)

 

Operating Limits and Warnings The matematical description of this skyline assumes that

the integrated weight of cable segments in the system can be approximated as ex-

pressed above. This depends upon the Tine segments being tensioned to near their

safe working load of one third the ultimate strength. If cables sag, this assump-

tion is violated and the result will be in error.

The user should recognize also that the mainline of this system could be
composed of both a mainline and a slack or operatmg 11ne In such a case the effect
of both 1i peight as w3 J
 

   7 N
This program has been verified only with respect to the numerical example given in Program Description /. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\_ __/   
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5 - 1)Sketch(es) T, \ I. L

‘ h

y

| mainline”r _L

|

d
L D,

N

Sample Problem(s)

1. L, skyline span 2000 feet

h, anchor elevation separation 1000 feet

d, carriage horizontal Tocation 1400 feet

y, carriage elevation separation 850 feet

w3, Mmainline weight per unit length 1.44 pounds/foot

w1, haulback weight per unit length 1.04 pounds/foot

Tla, haulback tension at left anchor 2000 pounds

Solution(s)

1. 2000[ENTER+] 1000[A] 1400[B] 850[C]

1.44[ENTER4] 1.04[D] 20000[E] ---=---mmmemmm- > 10516.67 pounds

\_ J

( " . ity o )Reference(s) Carson, W.W. 1976. Determination of skyline load capability with a
programmable pocket calculator. USDA For. Serv. Res. Note. Pac. Northwest For. &

Range Exp. Stn., Portland, Oregon.

This program is a modification of the HP-65 Users' Library programs #2351B & 2352B

submitted by Ward W. Carson. AJ    
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2. L,

Sample Problem(s)

skyline span

—-)
rSketch(es) T1a\ k‘ L

. hskyline ;

y| y ¥
mainline__

carriage

,_—.—_—_—— d

W ,L G _/

r

1000 meters

 

  
 

 

 

h, anchor elevation separation 300 meters

d, carraige horizontal location 400 meters

Y, carriage elevation separation 200 meters

w3, Mmainline weight per unit length 25 Newtons/m

w1, Skyline weight per unit length 40 Newtons/m

Tla, skyline tension at left anchor 225000 Newtons

Solution(s)

2. [f] [A]

TO00[ENTER4] 300[A] 400[B] 200[C]

25[ENTER+] 40[D] 225000[E] --=--=c=mmmmem- > 43882.42 Newtons

-

Reference(s)

~—  — R -    



. User Instruetions

 

  

 

  

STANDING & RUNNING SKYLINE

     d y

INPUT OUTPUT
INSTRUCTIONS DATA/UNITS DATA/UNITS

1. Load side 1

2. If skyline weight and tension is known, press:

N

|
£]
[

11
1
11

|
|
|

|
:
|
|
|
|
|
|
Il

|
|
N

|
|

|
|
|
|
|
|
|
|
|
1
|
|
|
|

3. Key in the following:

L

{
‘

‘
‘

O
>
O
B
>

‘
|
I

‘

a

compute gross load, W

| \|
m

For new case, go to step 2

+2R,+

|
I,

|:

|
|
|
|
|
|
|
|
|5
|
|
|
|
|
|
|
I,

|
|
|
|
|
|
|
|
|
|
|
v
| 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

ee! ¥LBLA 21 i Enter L and h 857 < ~24
ag2  &vac 35 8z @58 RCL4 3¢ 84
8es X2y -41 ASS RCLI 3¢ 81
GE4 STC 25 4l ace  RCOLZ J€ @e3
aas s -?4 h/L ac! - -45
Hat ETH 2 ac2 = -24
@97 ¥LBLE 2112 A63 - 45 (T/wy (L-d)-y/(L-d))]
gEg  STGLE 35 a3 Acy Xe 83
aes ETK 24 Enter d Bcs 4 94
@18 x[ELC 21 13 Ges -35
g1 &T04 35 84 Enter y 867 1 a1
g1z PLLE 3o B2 68 - -45
a1z z -24 t, = y/d ags Iy 54
814 ST0% 35 85 R78 RCLE 35 @E

g1 FECL4 3¢ pd 671 + -£s

Bi¢ RCLZ 36 82 272  RCLT 36 7

gy - -45 877 x -35
e18 RCL! JE @l 74 RCLE 36 85

R1a  R{L3 3¢ Az ars 1 al

g2 - 45 ge +P 34
101 : -24 |ty = ¥Y-h/L-d arr K2y -4;
22 ST0¢ 35 8¢ 8re 24 -31 oH

A2 ETH 24 av9 = -2 2

24 ¥LELD 21 14 agé FCLS 36 85
825+ -55  |Enter ws and w, 881 RCLE 36 86
@26  LETY 16-63 Asz + _e5
627 FECLi 36 e: A8 x =35
p2e  RCL3 e @82 884 F1® 16 23 8!
28 - -4& 835 GSBi 22 e!
836 x -35  |wi(L-d) 886 RCLE 36 @8 W
a3l sToT 5 g7 a7 - -45 G
A32 RCLS 36 a5 g8  €T03 35 8¢
33 1 el age TF1 1€ 22 81

gz24 3F 34 a9 ETK 24

a5 Rt 16-31 891 LRI 21 81
a3¢ X =35 as2 2 2
gI7 RCLZ 36 a2 R1+R3 Q7 = -24

a3s x -35 a94 RTN 24
234 FIi? 1€ 22 8! 895 %LPLa 21 15 11
g4  GT(R 22 @8 8Sé SF! 1e 21 @i

R41 2 a2 8s7 a 88

242 < -24 asg FTN 24

B43 x[PLA 21 @ae

844 RCLE 36 ac 100
a45 1 a1
846 3P 34
847 RCLY 36 &7 R,

848 X =33

843 Rt 36“::; SET STATUS

208 Cn yc a7 A %(R1+2R,+R3) or FLAGS TRIG DISPAs1 F17 1& 22 @81 1 (Ry+R,+R )

@sz 6581 23 a1 2\R1TR2TRS s DYl oee & Fx o
852 STO8 35 88 170 1 0 & GrRaD O sci O
854 RTN 24 2 0 RAD O ENG, O
P55 xlBLE 21 18 Enter T;9@ 3 0 W n
@se  RCL? 36 @7 SEGISTERS :

2 3 4 5 6 7
0 ! L h d y ta ts (L)l(l.-d) Used wG

SO SH S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I
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(. D
Program Title ~ Latitude & longitude from Geological Survey Map 4

Contributor's Name Hewlett-Packard

 

 

 

 

Address 1000 N.E. Circle Blvd.

City o Corvallis State Oregon Zip Code 97330
\_

—

Program Description, Equations, Variables LatitUde of a position is determined by Scafing

distance in inches or cm from a known latitude on a small scale Geological

'HHSfikVey Map to’the‘unknown position. The relationship between the length in

metefs to the unit of arc is first determined by the following formula:

M= 111132.09 - 566.05 cos 2L + 1.20 cos 4L - 0.002 cos 6L + .

where M = length of 1° of the meridian & L is the latitude

and then fractionalized to the surface distance as measured and interpreted by

the map scale.

Likewise, the longitude of a position is determined by scaling distance in -

~ decimal inches or centimeters from a known Tongitude along a reference paraliel

on a small scale Geological Survey Map.

- The relationship between the length in meters to the unit of arc alongthe

reference latitude is first determined by the following formula:

P=111415.3 cos L - 94.55 cos 3L + .012 cos 5L - . . .

where L = the latitude and

P = the length of 1° of the parallel (longitude)_

and then fractionalized to the surface distance as measured and interpreted

by the map scale.
 

~ The Tatitude of position is used for reference and is the parallel along which

~ the measurement is made.

 

OPERATING LIMITS AND WARNINGS

. \
—

 

 

 

( )
This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses
this program material AT HIS OWN RISK,in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\ J     
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=)
f Sketch(es) N Reference 1

™ Latitude ¢
Inches or centimeters o

o ‘ii_}ne?ifjvei__‘ - .ngatigg_ ;__Lafiitude,of.

Position, )

Inches or centimeters .

V (positive) Reference
Latitude

\_ “ : /
N

Sample Problem(s) Latitude: i

I. Reference ¢ 56-40' N

Scale: 1: 100,000 FROM Geodaetisk Institute
Measurement: 9.28 cm (Measuring North) Map. Thisted, Danmark(Jutland) '

 

 
  
 
 

by Sid M. Miller, \. Bowditch, American Practical Navigator, p. 1187 (1962), H.0.Pub. No. 9.

This is a translation of the HP-65 Users' Library program #04777A8'#4787A_§9??1FPEQ

II. Reference ¢ 41°-32'-30" N o

Scale: 1: 24,000 FROM U.S. Geological Survey Map.
Measurement: -7.58 inches (Measuring South) Meriden, Ct

Quadrangle

Solution(s)

L )

SN

Reference(s) e  v
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Sample Problem(s) Longitude:

III, Reference ¢ 56° - 37' N

Scale: 1: 100,000 FROM Geodaetisk Institute Map

Measurement: - 10.23__ (measuring West) Thisted, Danmark (Jutland)

Reference )\ : 8° - 40' E

IV. Reference ¢ 41° - 30' N

Scale: 1: 24,000 FROM U.S. Geological Survey Map

Measurement: 5.7 inches (measuring West) Meriden, Ct. Quadrangle

Reference X : 72° - 45' W

Measurements may be made more handily buy using an engineer's scale marked

(o )
Sketch(es) N Inches or centimeters

(Negative if decreasing)
i.e. West Longitudes

< 4‘P051t10n Reference Parallel

Inches or centimeters (Latitude of Positiof
(Positive if increasing)

i.e. West Longitude

Reference Longitude Reference Longitude

_ D

r )

NOTE: As the map scale gets larger, the seconds computation becomes less significant.

in decimal inches. Inches may be more readily measured with precision by using
the 5:1 scale and dividing by 5.
 

  
 

 

    
Solution(s)

1. 56.4[A] 100000[B] 9.28[D] [E] ------------> 56° 45' 00"

[RCL] [4] ====mmmmmmmmme> 111355.4656 meters per 1° Tlatitude

2. 41.3230[A] 24000[B] 7.58[CHS] [Cc] [E] ----> 41° 30' 00"

[RCL] [4] ===-=-=m=mmmmmmmme> 111062.7586 meters per 1° latitude

3. 56.37[A] 100000[B] 10.23[CHS] [D] 8.40[f][E]--->8° 30' 00" E

[RCL] [4] -==---mmmmme> 61397.8967 meters per 1° longitude

4. 41.30[A] 24000[B] 5.7[C] 72.45[f][E] ---------- >72° 47" 30" W

[RCL] [4] =-=-=m=mmmmmmmmeo>83498.5421 meters per 1° 1ongitufif

(Reference (s) w

N _/
   



User Instruetions

LATITUDE AND LONGITUDE FROM GEOL. SURVEY

Ref.

 

-

L » Long.z’

39

 

INSTRUCTIONS
INPUT

DATA/UNITS
KEYS

OUTPUT

DATA/UNITS
 

Load side 1 and side 2 

 

Input reference latitude
 

(i.e. latitude of position) D.MS 

 

Input map scale 

(ratio 1:XXXX) XXXX 

 

For Latitude: 

Input distance measured on map from 

reference latitude to unknown position. 

Negative “southof Positive if if south of reference

North of reference. 

INCH INCHES
INCHES

as decimal (North)
as decimal (South) INCH 
_OY‘..

 

cm 

cm 

 

 
For Longitude:
 

Input distance measured on map along reference
 

parallel between reference longitude and 

position 
INCH 

llllllll

INCH 
-0r-

 

CM (increasing) 

CM_(decreasing) 

 

To recall meters per 1° latitude or longitude 
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D.d 

 

 

XXXX 

 

 

 

 

 

 

cm x 107°¢ 

-cm x_10-2 

 

cm X 10'2 

-cm x 102 
D.MS 

 

 

 

 

 

cm X 10'2 

-cm x 10-2 

 

cm x 102 

-cm x 10-2 

 

Meters
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STEP KEY ENTRY  KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

AB1 xLPLg 21114 esy7 -2
gaz  HMLs 16 25 Input ¢ reference ase a ae
pe3 ST 25 a1 asa é @8

604 PTH 24 gfi& 2 Ei

aes ¥lE.E 21 12 &1 X -35

886  STO? 35 a2 Input map scale a&; qr54 q-gg
aes ETH 24 A63 § 35

98;.? ¥LBLC 2! 13 -2 acd RCL3 36 83

pes  z gz |Convert tocmx10 865 RCLZ 36 &f Distance from
R1@ . -62 @66 X -35 reference ¢
i1 g as pE? X2y -41 Degrees from

612 4 84 as6e * -24 ¢ reference
e13 X -35 859 RCL: 2t Bl Add/subt. to de-

(LBLI i 7 + -55 termine positiong;i *ngfi 21_,‘,‘:. Convert cm to meters B?? SHME 1€ 3% P

616 2 8z 872 RTN 24
a1’ CHS =22 873 «xLBlLe 21 i€ 15

81k -35 #74  HMS= 16 3¢ Compute meters per

@19 °TG3 75 a3 875  ST0S 75 85 1° longitude at
aze RTH 24 é7¢ 1 a1 the reference

(LBL 21 15 a7 1 i arallel
ggi HE 5 21 a1 Compute meters per @78 1 a1 P

823 1 g1 1° Lat. at the 879 4 a4
24 1 g1 reference ¢ 88e al
8zc ! ail 281 S QS

@26 z a3 Raz . —Bf

27 : 2 638z :

*28 . -£2 Ag4 3 az

az9 8 aa ges  RCL1 36 @i

B3e g ag a8¢ cos z

€1 ENT? -21 Qa7 xq -gi

e3: s as ess - £

832 £ Bé agse 4 a4

A34 & s a3a . -gi

R3S . -62 391 5 ik

a3c a ea asz 5 a5

837 S as gz RCL! 3& A1

838 RCL! J& a1l as4 3 33

83s8 2 2 Gas X -35

eqe x -35 a3¢ coc qS

841 cops 42 asy’ X -55

842 X -35 ess - -35

84z - -45 ess . -52

844 RCL1 JE al 183 & ae

245 g a4 181 1 e8!

04¢ X -35 182 2 2

a47 Ces z 182 CL1 J& a1

248 1 ai 184 s as

@49 . -6 185 X -35

ase z 62 186 £as 42

@51 X -35 187 X -35

852 + -55 a8 + -85

853 RCLI 3¢ a1 €9 5704 35 84

as54 & 8¢ 11@ eCL3 35 B3 Dist. from ref.

855 x -39 111 RCLZ2 36 a2 Longitude
& 112 ¥ -2a5¢a cos 42 REGISTERS 112 ; 25

8 90 'Ref. ¢ [*> Scale |° Used [Meter/1°[° ® !

SO S1 S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I      
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

5y -4
= __2_.1 170

Add/subtract to

det. position

 

[

RCLE 36 @5
+ -55

*HNS 16 75
TH 24
Rg 51L

e
L

N
S

b
t

e
t

P
t

b
t

b
l
e
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L
D
t
=
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LABELS SET STATUS

Inches Cm TRIG
C

DEG X
2 GRAD O

RAD O
7
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:
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2
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i
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STEP KEY ENTRY KEY CODE COMMENTS KEY ENTRY KEY CODE COMMENTS

Ga: LB 31 1 BEG N,E input ' acv 3 €3
e ClFe i6-53 ase & Gt

gaz 6i . gss e ag
G sTo3 35 4o Initialize pt. no. ace + -5% 360 + AZ

Bas SFC ie-11 @5 ¥lBLT 2! 8

gee  FRTY -]4 ac2 Fi? 1e Z3 @1 Is traverse on?

367 Fi -3 B&Z  5TCa 25 @@

c:?f gTos 5 @8 BEG E 864 STCA 75 1:
GES HEY -41 855 *HMS 16 25

6ié  FET3 -14 Bre SPC 16-11

@y ITCT 35 67 BEG N asT  FRTx -14  |Az
Biz  uzv -41 8s¢  RTN 24
iz FRETS -14 @59 xlELD 21 13 SD to HD

gi4 : a: 8- SFC i6-1;

Ei& g és 180 871  FRETX -1{ Slope angle

dic £ i @72  HMWS+ 16 36

Bgi7  5TLS 35 48 872 xey -§1

ai& RS 51 74 PRT 14 |sp

815 xLBLE 21 iz AR, AL,BRG input ars 3 44

gza Fg: g £3 wé Was bearing input? 8re  AEYT i6-35 x=short side?

Bz ROLS 36 EF B7E K. 5 ci c1

P27 HMT+ 15-55 DR=AR+180,DL=180--AL B76 xLBLJ 21 16 14 ose

ééé *LE.L =1 13 DR,DL,AZ input BgeE RCiLs J& 86 ZHD

el HHAS+ 1€ 36 Was azimuth input? @81 SFL 16-11

€ F@* je 3 da ag2 SF{ 16-11

427 GTG! 22 @l Ag:  FRIx -14

2R ‘CLE it Ge AZ acs R+ -3

225 : it -3¢ AZ+DR,AZ-DL 685 KCL4 E @4 AREA

638 &70¢ ZZ el BRG to AZ ase RCS e 31 c A

831 %LELA 21 @8 BRG - 887 RCLS i6 BS urve Area

iz HEY -4] aes + -55

B33  HHELSS s 2o 8es  FRTX -4

gI4 U g

|

@ g5 Ri -3
35 EHT?T -1 gs1 CF! 22 a8l :Sideshot on

B36  ENTT -z1 @S- ESEc 23 16 12 Inverse to close

g27 S be 893 SF1 1 Z1 6! Traverse on

GIg z -24 INT (QD/2) 834 R+ -31

B3¢ INT i€ Za fA9s R4 -il

i oL G 35 85 836 Fs5 a1

gjg 'C: Jt—gé 180 INT(QD/2) @7 xlBL¢ 2! 6 13  |INVERSE
a4z Y -41 QD 896  RCLS 36 @8 |BEG E
R47  FLLS J5 @8 agg - -45

' X -35 188  RCLZ 36 az DEP

533 e 4z Cos (180 QD) 181 - -45 E-BEG E-DEP

46 K1 16-31 1az k;’ _-4{

e47 -35 BRG cos (180 QD) 183 RCLT 3687 oo N
y c

@4 - -4 |az les - 40 AT
A45  wLEL! 21 €l 185 RCL: 36 a:

A5¢ ! 6l 186 - -45 N-BEG N-LAT
asi +F 44 187 ESER hf gs Output AZ

@52 #_ELE 21 kS 18€ HZE: Ib-j? D

623 F Az iag Ry 7 g4 |Output HD, N,E
a5+ e -4i AZ positive? 14 ne €4 oe
855 AMET 16-44 . 11 Rt 16-3 WD
acs  ETa7 g h REGISTERS 112  PiLI i5 81

0 1 2 3 4 5 6 7 8 9

AZ HD LAT DEP AREA Curve Area XIHD BEG N BEG E 180

SO S1 S2 S3 S4 S5 S6 S7 S8 S9

A B C D E

 
mA/180

   

I
Point No.
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 RN 79 165 PRTH -14 E
114 ¥LPLE 21 15 HD 176  RTN 24
115 Ppcie 3£ @@ AZ for traverse 171 #lBle 21 16 15  |CURVE
115 A3 -41 172 CFz 15 22 8: Clear curve sign
117 FI? 1€ 27 81 177 STos 35 11 Radius
116 €704 zZ b4 Is traverse on? 174 A7 16-44 Radius positive?
118 RCLA 36 11 AZ for sideshot 175 SF2 i€ 21 &2 '
126 42y -4 HD 176 52V -41 A
121 *LBL4 £l ed Is traverse on? 177 HM&- 16 3¢
122 F1? 16 23 ai 178 ST0E 35 jr
123 ST+6 35-55 8% 179 &IN 41 [Sin(d)
124 5101 75 61 186 FCLE w1z |D
125  PRTY -14 181 D4F 16 45
126 3F 44 182 ST0C 35 13 |APi/180
22 F10 15 53 LAT . Sin (A)-APi/180
< '1‘_ Is 22 91_ Is traverse on? 183 - -43 . .
128 IOz 22 82 184 20 1£ 23 @2 Radius positive?

129 X2y 4 DEP 195  CHS -22
138 KCL3 26 83 DEP 18¢ ROLA 36 11 2

131 + -55 187 Kz K) R
13.3 RCLE 7€ gg BEG E 188 -35

et T E=BEG E + DEP i€s z as
134 28N -41 LAT 196 < -£4
135 RCLZ 5 82 Q CT4+E 3I5-E5 @5 Segment areasL L < LAT 1..-1 itz o T EY._. g e

126 + -55 132 5FC 16-11
137 RCLT 76 @ BEG N 197 PRT: -14
136 + -55 N=BEG N + LAT 194 RCLI 3€ Al HD or chord
128 RCLE J€ 11 AZ 195 ©T-€ 35-45 @¢
148 G707 22 a3 196  RCLC 36 13
141 ¥LBLZ Z1 @z 197 RCLA 36 11
142 ST+2 35-55 @2 LAT 198 X -35  |Arc length
143 xav -41 138 ABS 1€ 31
144 ST+7 35-55 83 DEP 286 ST+ 35-55 @6
145 az 281 FRCLE 12 |8
ide " T 6’34 282  HNMS i6¢ 35 Radius

r 'CL2 36 63 287 Cii 36N R e PRSTle-
149 } -35 265 RE 51
156 &T+4 25-35 84 LAT (DEP-DEP/2) 28¢ kLBLe 21 1€ 11 FA/BRG
151 RCL3 3¢ 83 287 1 ai
182 RCLE Je 8g 2e¢ Fe? 16 ZZ 86 Bearing on?
152 + -5¢ b 269 a ae
154  RCLZ 36 82 218 SFe (¢ 21 @@ |Bearing on
185  RCOL7 36 87 211 H=g 16-43

156 + -5 N 212 CFR 1€ 22 @e
157 POLE 35 @8 AZ 213 R.AC £ Field angle on

158 xLBL3 2 83 Output point, N,E 214 ¥LBLE 21 16 1F SS/TRA
159 2HES 16 35 2= ! @t
166 ISZI 1€ 26 46 Increment point no, 2E FiI™ 16 23 @ Traverse on?

161 RiLI 36 4€ 247 a 86
162 SPC 1611 28 SF1 1e o1 er |oveTseen
ig; Pg;: 6:1; ; Eé; ‘;’E:j e ii_4f Sideshot on

- : Point no. < ‘ b oec Hi
165 R+ -31 22i RS 51
166 Ri -31 N
167 PRTY -14

166 A 41 LABELS FLAGS SET STATUS

A BEG N1E |°AR,AL,BRG |”DR,DL,AZ |° sptane |5 HDN,E |°FA/BRG FLAGS TRIG DISP

“FA/BRG? |°ss/TrA?  |° 1INV ¢ CLOSE ° AR 'ss/TRA O,,S Tl bee m fx ®

% QDBRG-AZ |'AZ 2 USED ® OUT N,E |* USED 2CURVE SIGN' ® L GRAD O sCI U
5 5 Z 5 5 5 > O RAD O

|

Eng O
USED USED 3 O X n—4         
 

 



Hewlett-Packard Software

In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully
programmable calculators is nearly limitless. And in order to see the practical side of this potential,
we have several different types of software to help save you time and programming effort. Every one of
our software solutions has been carefully selected to effectively increase your problem-solving poten-
tial. Chances are, we already have the solutions you’re looking for.

Application Pacs

To increase the versatility of your fully programmable Hewlett-Packard calculator, HP has an ex-
tensive library of “Application Pacs’. These programs transform your HP-67 and HP-97 into specialized
calculators in seconds. Each program in a pac is fully documented with commented program listing,
allowing the adoption of programming techniques useful to each application area. The pacs contain 20
or more programs in the form of prerecorded cards, a detailed manual, and a program card holder.
Every Application Pac has been designed to extend the capabilities of our fully programmable models
to increase your problem-solving potential.

You can choose from:

Statistics Mechanical Engineering

Mathematics Surveying

Electrical Engineering Civil Engineering
Business Decisions Navigation

Clinical Lab and Nuclear Medicine Games

Users’ Library

The main objective of our Users’ Library is dedicated to making selected program solutions contri-
buted by our HP-67 and HP-97 users available to you. By subscribing to our Users’ Library, you'll have
at your fingertips, literally hundreds of different programs. No longer will you have to: research the
application; program the solution; debug the program; or complete the documentation. Simply key
your program to obtain your solution. In addition, programs from the library may be used as a source
of programming techniques in your application area.

A one-year subscription to the Library costs $9.00. You receive: a catalog of contributed programs;
catalog updates; and coupons for three programs of your choice (a $9.00 value).

Users’ Library Solutions Books

Hewlett-Packard recently added a unique problem-solving contribution to its existing software
line. The new series of software solutions are a collection of programs provided by our programmable
calculator users. Hewlett-Packard has currently accepted over 6,000 programs for our Users’ Libraries.
The best of these programs have been compiled into 40 Library Solutions Books covering 39 application
areas (including two game books).

Each of the Books, containing up to 15 programs without cards, is priced at $10.00, a savings of up
to $35.00 over single copy cost.

The Users’ Library Solutions Books will compliment our other applications of software and provide
you with a valuable new tool for program solutions.

Options/Technical Stock Analysis Medical Practitioner

Portfolio Management/Bonds & Notes Anesthesia

Real Estate Investment Cardiac

Taxes Pulmonary

Home Construction Estimating Chemistry

Marketing/Sales Optics

Home Management Physics
Small Business Earth Sciences

Antennas Energy Conservation

Butterworth and Chebyshev Filters Space Science

Thermal and Transport Sciences Biology

EE (Lab) Games

Industrial Engineering Games of Chance

Aeronautical Engineering Aircraft Operation

Control Systems Avigation

Beams and Columns Calendars

High-Level Math Photo Dark Room

Test Statistics COGO-Surveying

Geometry Astrology

Reliability/QA Forestry



FORESTRY

Programs for determining board feet in a log, productivity of forest stands,

skyline loadcarrying capability, and a surveying traverse.

LOG VOLUME IN CUBIC FEET, CUBIC METERS, OR BOARD
FEET

LUMBER SCALE - BOARD FEET RECOVERABLE FROM A LOG

LOGGING CALCULATIONS - DOYLE'S METHOD

CRUISER’S STICK FOR FOREST MENSURATION

TRUE PRODUCTIVITY OF A NATURAL CONIFEROUS FOREST

MEAN ANNUAL INCREMENT OF DOUGLAS-FIR AND CERTAIN
PINE FORESTS

MEAN ANNUAL INCREMENT OF VARIOUS FORESTS

STANDING AND RUNNING SKYLINE LOADCARRYING CAPABILITY

LATITUDE & LONGITUDE FROM GEOLOGICAL SURVEY MAP

TRAVERSE, INVERSE, AND SIDESHOTS

HEWLETT ’! I PACKARD

1000 N.E. Circle Blvd., Corvallis, OR 97330
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