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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 Il 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 |l 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 Il 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.
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Program Desecription | 1

-
Program Title Earthquake Magnitude - Energy Conversion j
Contributor’s Name Hewlett-Packard
Address 1000 N.E. Circle Blvd.

City Corvallis State Oregon Zip Code 97330
. y,
' )

Program Description, Equations, Variables

Given an Earthquake Magnitude, compute the energy in ergs
11.3 + 1.8 M

11.4 + 1.5 M E (ergs)
12.2 + 1.44 M

]

Richter Energy equation: Log E

Hodgson Energy equation: Log E

Gordons Energy equation: Log E

In addition the program converts from ergs to:

B.T.U. = Ergs * 9.4805 x 10711

ft-1bs = Ergs * 7.3756 x 1070
Joules = Ergs * 1 x 107/
Operating Limits and Warnings None.

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.




Program Desecription 11

International Series in the Earth And Planetary Sciences.

Hodgson, J.H., EarthqQuakes and Earth Structure, Prentice Hall, Inc. 1964

o N
Sketch(es)
L D
' )
Sample Problem(s)
1. Find the energy in a magnitude 6 Earthquake.
2. Using Richter's equation convert from ergs to B.T.U.s, ft-1lbs and joules.
Solution(s) 1, 6[D][A] —> 1.258925412 + 22
[B] — 2.511886431 + 20
[C] — 6.918309709 + 20
2. 1.258925412 [EEX] 22 [E] === 1.193524237 + 12
[R/S]—> 9.285330269 + 14
[R/S]—> 1.258925412 + 15
. Y,
Reference(s) This program is a modification of the User's Library Program
No. 00430A, submitted by G. B. Young, 2550 Yeager Rd. Apt. 19-3, W. LaFayette,
Ind. 47906.

Jacobs, J.A., R.D. Russell and J.T. Wilson, Physics and Geology 2nd ed, McGraw-Hill),)

)

Schaums Outline Series, Mathematical Handbook of Formulas and Table.




User Instructions 3

1 EARTHQUAKE MAGNITUDE - ENERGY CONVERSION Z}

RICHTER

HODGSON GORDON _ MAGNITUDE CONVERT

INSTRUCTIONS DATAUNITS KEYS DATA/UNITS
Enter Magnitude Magnitude l:j [I] Magnitude
Calculate Richter Energy lIl D
Calculate Hodgson Energy LBJ [7,,, I
Calculate Gordons Energy ; [F_J gg/,
Energy Conversion Enﬁ§§§ [ E [ Bher T.U
[R/s][ ] [fe-ibg
[R/s][ | ["Solies
I
To obtain ergs go to "2" [ I |
to enter new magnitude go to "1" I
.
L]
10
I N
I
.
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I N
L
[
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L
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10
I
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N
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s 97 Program Listing |
. STEP KEY ENTRY * kEVCODE COMMENTS STEP _KEY ENTRY KEY CODE COMMENTS
861 ¥LBLD Zi i4 Magnitude | 857 5 85
eez  Scl -1z 858  EEX -z3
883 DSPS  -63 @5 as2 i 7]
- 884 - 5T02 35 82 a6e 1 6!
@85 - - RTN 24 861 CHS =28
5 »LELA 21 1! Richter 862 kS =35
gg; ‘LBL,;» 2l él 863 5T05 35 85 Energy (B.T.U.mean)
883 1 Gl 864  FRTX -i4
863 . -&Z 869 k-5 gi
816 3 &3 866 RCL3 36 632
811 5701 35 &i 867 ENTt -2
812 1 8i écs 7 ér
813 . -62 Bes . -6&
814 § 8s gré 3 83
815 5704 35 64 871 7 €7
816 G708 22 @85 @72 3 65
@17 «iBLB 212 873 6 85
818 | 81 Hodgson 874 EEX -&d
819 1 61 875 & 66
628 . -65 are CHS -Zc
21 4 4 877 X =35 ]
gzz 5701 35 @i 878  STGS 35 @6 Energy (ft-1bs)
823 i al 879 FRTX -14 1
824 . -6z 8ga [ 3!
425 5 G5 861 RCL3 30 82
926 5704 25 84 882  ENT? -21
827 G709 22 @5 883 1 a1
028 #LBLC Z1 13 Gordon 884  EEX -23
829 1 81 885 7 iy
830 z 8 886  CHS -2z
831 . -6z 8g7? X -35
832 z 8z @ss  ST07 35 87 1 Energy (Joules)
833  5T01 35 81 889  PRTX -14
834 i Gi 89a R4S a1
835 . -62 891 RTN 24
836 4 8 as2 R-S 51
837 4 g4
838  5T04 35 84
639 *LBLS Z1 8%
648  ENTt -21
641  RCL2 36 &z
842 X -35
843 RCLI 36 &l
844 + =55 100
845  18* 16 33
846  ENT? -21
a7 sT03 3563 | nerey (Eres)
048  PRTX -14
843  FIN 24
858 %LBLE 21 i5
@51 5703 35 82 SET STATUS
852 9 65 FLAGS TRIG DISP
653 . -62 ON OFF
854 4 84 o o O DEG & FIX
- 1 0 K GRAD O sScl O
835 8 o8 2 O®| RAD O | ENG O
@56 6 86 3 0O ® n—2__
REGISTERS
0 1 2 3 6
Used  [paonsrudd Energy | Used “Energy |° Energy | fnergy |° o
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E 1




Program Desecription |

Program Title P and S Seismic Wave Velocity Determination

Contributor's Name  Hewlett-Packard

Address 1000 N.E. Circle Blvd.

City Corvallis State Oregon Zip Code 97330
.

— S—

Program Description, Equations, Variables

/4/37U+B u

Shear modulus (dynes/cmz)

P Velocity = 5 =
= Bulk modulus (dynes/ cmz)
P = Density (gm/cm3)
S Velocity = / U
p
P Velocity = Compressimal wave velocity (cm/sec)
S Velocity = Shear wave velocity (cm/sec)

Conversion to km/sec = cm/sec * 0.00001
ft/sec = cm/sec * 0.032808399

Operating Limits and Warnings Density can not be zero.
\ J
( N

This program has been verified only with respect to the numerical example given in Program Description /l. 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.

L _/




Program Deseription 11

submitted by G. B. Young .

(- : ~N
Sketch(es)
J
( )
Sample Problem(s)  Given:
Density = 3.28 gm/cm3
Bulk Modulus = 1.27 x 10ll dynes/cm2
Shear Modulus = 1.18 x lO12 dynes/cm2
1) Compute
Vp and Vg (cm/sec)
2) Convert to (kilometers/sec)
3) Convert to (ft/sec)
Solution(s) 1) 3.28 [ENTER 4 ] - 3.28000
1.27 [EEX] 11 [ENTER 1 ] > 1.270000000 11
1.18 [EEX] 12 [C] > 3.28000
[A] - 719996.0478 ***
[B] —_ 599796.7136 ***
[D] [A] - 7.19996 k%
[B] - 5.99797 kkk
[E] [A] - 23621.91761 #%*
[B] _ 19678.36990 **=* )
Reference(s) Ihis program is a modification of the Users' Library Program No. 00879A,‘




M e 7
User Instructions
ft/sec
STEP INSTRUCTIONS DATAIONITS KEYS DATAONITS

1 Enter Program D f__

2 Enter Density gm/cm3 E@g;il[:::] Density
Enter Bulk Modulus \' 2 En-t—ﬂ [‘_‘ ' gll]-kﬁﬁa;m@;
Enter Shear Modulus dynes/cm? [‘J _Voguiu_s_

3 Calculate Vp {jéjj Liﬁ;J (cB/sec)
Calculate Vg [ABfJ Lﬁt;J (X§Z§gg)

4 Convert to km/sec (V) LTB;J A“ Vo (km/sec)
Convert to km/sec Vo) [,;~*J£1§f:J S (km/sec)

5 Convert to ft/sec (V,) [ZE, (iéﬁ,] P(ft/sec)
Convert to ft/sec (Vg) B | S(ft/sec)

To change units, go to 3 or 4 or 5.

To load new data, go to 2.

i | |
, ' I | | i ‘ |

_________,__________,____________
—— — o ———
| i i | | | | i |

| i | i
| ! | | I

{ | | i i ! 1 I !
‘ o ‘ teo ‘ .




) ®
5 97 Program Listing |
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
gl abicc oo i 857 LBLE  ZI i5 ft/sec
883 5703 35 g2 |Shear Modulus 858 le 2c b
o3 oy 859 i6 2 8z
a4 R+ -3 iy e
= ore- ot po ol . -6
be5  57Gc 33 62 |Bulk Modulus c ;
- = 8ol 8 2Ty,
@6 R -3 ] . ’ g
ger sTal 35 6; |Demsity 862 ’ 83
- it -2 o 863 b 6z
883 §F1 Q6 £1 &1 . o
o eps o o omm 864 & ac
aas S5F: i6 zi & €65 p 66
a1e  KTN 4 V. =val3 u+p bes 4
4 R I TERE P e — (-1} & 86
@1i *LEBLA 2l ii 0 867 - i
iz 1 8! ef 3 bs
i N 135 s G5
813 Fit 16 23 81 - pl e
e c e a69 S 85
@14 5764 et 4 - - —
OFi  ig 21 B 6re 5704 29 4
ai1s SK1 e £1 4. - - =
s (i = - = 871 5705 Ja do
8le  RCL3 Jo B o R
- iyt - are RTN 4
31:‘ EHIT £l a?-{ R"; =4
81§ 4 a4 N s v
@13 -35
26 3 §7
@zl 3 -Z4
22 RCLZ 36 &2
23 + -55
624 RCLI 36 61 580
23 = =4
azs 75 54
@27  5T#4 35-35 G4
@23 RoL4 36 64
829  FRTX -14
@3¢  RTN 24
@31 xLBLB 21 1z _
632 i g Vs = W/p
833 F27 16 23 &z
@34  STGS 35 85 —
835  SFZ 16 Zi éZ
836 RCL3 36 &3
837 ENT? -zl
838 RCLI 36 &l
839 z -z
a4@ Py 54
@41 5Tx5 35-35 &5
842 RCLS 36 &5
843 FRTX -ig
844 RTN z
845 xiBLD Zi i4 km/sec 100
@46  CF1 Q6 22 al
@47  CFZ 16 22 82
845 . -6
G435 ] e
854 @ a6
651 p e SET STATUS
@52 ] a6 FLAGS TRIG DISP
833 1 oi ON OFF
854 STO4 35 a4 o O & | DeaG FIX
s sc ac 110 10 = GRAD O SCI O
agg 5;?2 o a; 20 &| RAD O | ENG O
f‘ | - 3 0 G n
e = -
REGISTERS
0 1Depsi 2 R1k Mod,|Shear/mod4 5 6 8 9
(gm cm3y dynes){cmdz Hynes/ Z:Q Vp Vs
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D 1




Program Deseription |

~
Program Title ELECTROMAGNETIC SEISMOGRAPH FREQUENCY RESPONSE

Contributor's Name Hewlett-Packard

Address 1000 N.E. Circle Blvd.
L(;ity Corvallis State Oregon ZipCode 97330
o . .
Program Description, Equations, Variables Equations of motion of coupled seismometer and
galvanometer:
é+2)\swsé+w§9 = % 4 + 2hs Wg gg X

. Ly 2 .
x + 2:g wg x T Wg x = 2\gug og O

Where: = Ground Displacement
6 = Seismometer pendulum displacement
x = Recording galvanometer displacement
ws, wg = Seismometer, galvanometer natural frequencies
As, Ag = Seismometer, galvanometer damping factors
0S, o0g = Seismometer, galvanometer coupling constants
Given Wy ”g’ As, Ag, and 02 = O0s 0g, the program calculates the amplitude

A (within an arbitrary gain factor) and phase ¢ of the ratio x/u as a function of
the angular frequency w. Keystroke functions calculate 2 T X and 2y / x for 7
frequency (f) - angular frequency (w) - period (T) conversions (W = 2¢ f = 2"[T
and convert amplitudes to decibels. The y register is preserved in R8 for compar-

ing responses at different frequencies.

Operating Limits and Warnings This program neglects the inductance of the seismometer,
and therefore cannot be used for instruments with Benioff variable - reluctance
transducers.

The phase response is in degrees, radians, or grads, depending on the angular

mode setting of the calculator.

\. J

4 )
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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Program Deseription 11

( B
Sketch(es)

Sample Problem(s) The long-period instruments of the World-Wide Standard Seismograph

Network (WWSSN) have the following parameters:
Ws = 2m/15s; wg = 2n/100s; As = 0.93; Ag = 1.00

Magnification |6000 | 3000 |1500 | 750 | 375
o2 lo.sosl 0.204 |0.o47 |o.013| 0.003

When operated at a magnification of 6000, what is the amplitude response at 300 sec
period, relative to that at 15 sec, expressed in decibels? What is the phase

difference? What is the gain at a frequency of 5 hz relative to that at a period

of 15 sec, in decibels?

Solution(s) 15 [C] [STO] [1] 100 [c] [STO] [2] .93 [STO] [3] 1 [STO] [4]
.805 [STO] [5]

15 [c] [A] 300 [c] [A] [RcL] [8] [#] [E]> -41.12 (A(300s)/A(15s), db)
15 [c] [A] [R/S] 300 [c] [A] [R/S] [RcL] [8] [-] » -133.95 (¢(300s)-¢(15s), deg.)
15 [c] [A] 5 [D] [A] [RcL] [8] [#] [E] - - 32.29 (A(Shz)/A(ISS), db.)

\_

.
Reference (s) Willmore, P.L., The Detection of Earth Movements, in Methods and

Techniques in Geophysics, 230-276, New York, Interscience, 1959.

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

04840A and 00879A, submitted by Bruce R. Julian.

- __/




Y ° 1
User Instruetions
ELECTROMAGNETIC SEISMOGRAPH FREQUENCY RESPONSE
2n/ x
INSTRUCTIONS DAITP:\F/’SJITS KEYS m?Tlqu/SngTs
Load Program [_—_] _]
Enter Instrument Constants: I;) E:l
Natural Frequencies bs Rad. [sTO | l;,l
- R{:ldL SE[V‘E)? I_ZJ
Damping Factors As BTQ] [Q |
Ag [sTo|[ 4 |
Coupling Constant o2 @QJ [1%J
Calculate Instrument W %%-g—; [ A |[ | A (w)
Response at frequency w. R/s|[ ] ¢ (w)
Repeat 3 if desired. [ - [,::J (phase
[ 10 ] | lead)
NOTE: The value in the y register when A [ r, j
was pressed is saved in R8 . [:_7 -
[ .
' Rad.
Convert periods, frequencies T sec. C _— lw Tec, |
T sec. D cC f h,
w ;E:g: C - T IS(ZS
f hz D w EC:—
Convert amplitude to decibels A E db

| i | ‘ -
: | . | P i

| I o i ' I o
e e e e e e e e e e e e e e

| H | | |
L —_— e e e e e e e e s ] e e e e e e e e e e

| ! I \ 1 | i
| i
—_—— e —_— —_——_——_— —_———,—— —_———_——_——_——_——_— —_——_— —_— — —
— —_ ‘
| Vl | i L
|

—_— — ——
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12 97 Program Listing 1
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
@@l  »LBLk il 857 Z 6z
gz ST06 35 & 858 X -35
@63 G3BEB 23 il 855 RCLi 36 a1
684 o107 = o 666 RCLZ 36 a: Exchange R, R,
ae5 Ré -3 861 570l 35 &i
ges  STOS 35 68 862 R+ -3i
887  GSBE i3 iz 863 5TGZ2 35 6z
pds RCLE 36 &g 864 RCLB 3o be
865 Rt 16-3i 865 z -Z4
@i STOE 35 &8 666 -35
@11 Ré -3i B6r LSTA 16-63
@12 RCLT 36 &7 86 K2 53
@iz +F 34 869 i a1
aid4 R -2 ére - -45
@is Ré -3} és1 KTN e
30 P 34 672 xLBLC &l 13 2n/x
BI7 w2V -4i 673 14X 9z
§lé  Fe _z;  Complex 674 LBLD 21 14
§19 35 Multiply and change 875 Fi 16-24
826 Ri -3, sien 676  » -35
21 + -52 877 é 6z | 2mx
g2z Rt 16-3 g X ~3
23 CHs -Zz ! érs RTHN c4
azd +R 45 888 xLBLE Zi x;,' A > db
@26  RCLI 36 a1 bz £ éi
ez7 b -35 883 ] ge
825 RCLZ 36 &z 884 x =33
8zg -5 885  RTN 2
836  RCL3 36 83 886 k-3 g
831 X -35
@3;  RCL4 36 84
833 X -35 55
834 4 a4
835 X -35
@36  RCL6 36 @6
837 KE 53
ass z -24
83s - -45
846 H2Y -41
841 +F 34
84z is¥ 52
843 RCL® 36 8¢ o
844 z -24
843 k<5 Si Display A (w)
o WA %Y Exchange AW, 0
i P . Displ
848 RS 54 splay
@is G706 228G SET STATUS
856 *LBLE i1z
. 4 FLAGS TRIG DISP

854 LA i ON OF
63z RCLs  do &< oD W | oec & | Fx &
852 RCLd 36 84 110 1 0 4| GRAD O scl O
854 5703 35 82 Exchange R.. R 20 ¢ | RaD O | ENG, O
@55 Ré -3 Be %30 %4 30 | %
856 STG4 39 G4 REGISTERS

0 1 2 3 4 5 2 6 7 8 9

ws wg As g 0“=0s0g w Used Used
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A C D I
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Program Desecription 1
-

Program Title EARTHQUAKE SEISMIC WAVE RADIATION
PATTERN: SHEAR FAULT

Contributor's Name Hewlett-Packard

Address 1000 N.E. Circle Blvd.

City Corvallis State Oresgon Zip Code 97330 ‘
\.

(v Th ional (P) and ically (SV) and
Program Description, Equations, Variables e compressional (P) and vertically an

horizontally (SH) polarized shear wave radiation patterns for a point double couple

without moment are calculated from

Ap = 2 (a4-8r) (n-&y)

Asv = (n-ep) (a-g)) + (a-&)) (a-&)

Ash

(38 ) (3-8¢) + (A-8p) (R-dy)

Where 4 and fi are the unit normals to the p wave nodal planes. (a is parallel to the

slip vector; fi points toward block which moves in the a direction. See sketch.)

er, ée and ;'¢ are the conventional spherical coordinate unit vectors (see sketch)

and define the directions of positive Ap, Asv, and Ash, respectively. The total s

wave amplitude and polarization angle are calculed from

2 2 .1/2 -
As = [Agp + Asv] e = tan T Ash/pgy

The unit vectors a, n, and ér are specified by the user in terms of their plunges and
trends (Azimuths, measured clockwise from north through east.)

Operating Limits and Warnings Note that the radiation patterns are normalized to
maximum values of 1.0. In terms of absolute displacement, the maximum amplitude of
S exceeds that of P by the factor ( Vp/Vs)3- (Vp, Vs are the compressional and

shear wave speeds, respectively.)

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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Program Desecription 11

rSkgtéh@s) ’ ’ B L w

\ , _J

Sample Problem(s) The San Fernando, California earthquake of Feb. 9, 1971, had the A
following nodal plane poles:

Plunge Trend
a 46° 64°
n 38° 206°

~Evaluate the radiation patterns in the direction of La Paz Bolivia (Plunge =
70°, Trend = 128°.)

Solution(s) 46[+ 1 64 [A] 38[+ 1206 [A] 70[*+ 1128 [B] > 0.99 (Ap)
[R/S] » 0.02 (Agy) [R/S]> =-0.21 (Ash) [R/S] »+ 0.21 (Ag) [R/S] > -84.79 (€,deg)

- J

Reference (s) Ben-Menahem, Ari, Stewart W. Smith, and Ta-Liang Teng, a procedure
for source studies from spectrums of long-period seismic body waves, Bull. Seismol.

Soc. Amer., 55, 203-235, 1965.

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

04839A, submitted by Bruce R. Julian.
\_




User Instructions "

STEP INSTRUCTIONS DA'TTTS;,TS KEYS oﬂ%ﬁ:rrs
1 Enter Program :\ :l
2 Store & Plunge L+ ] Ej
Trend m L, l
3 Store f Plunge L]
Trend [ a |l ]

4 Enter &, (Direction of radiated wave) and Plunge F;J m
calculate radiation patterns. Trend [ B [ | Ap
Repeat step 4 as many times as desired. [77iJ [,:ﬂJ Asv

[RI'S'I ['7’ 7] Ash

5 For new focal parameters, go to step 2 ERZS,] { J As

[Res 1] e
L]
Note: The program operates in any angular [__] [7 ]
mode. I
[0
I
I
[ 1]
[ 10 ]
I
(I
I
.
[
[ 10 ]
[ 10 ]
1]
I
[ ]
I
[
.
N N
N .
I
.
I .
.
L]
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16 97 Program Listing |
STEP KEY ENTRY KEY S:ODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
’ 861 xiBLe i il gg; o -:g
‘ 662 ST01 35 el 3 or n e <
| < : Store a or n and g 35 GZ
| 863 Ry -3l axchange 935 RiLe g6 b
@64 SO 33 6: fee  L0s % | Dot vectors in
@85 GSBE 23 IS bo1 = "33
gac  RTH Y @62 RCLE 36 @6 Egls %23 and
867 xLBLE 21 iZ g3 105 4z 5776
geg ST05 35 65 864 x -3
gl ST06 35 8¢ - 866 SIN 4
eii GSED 23 14 Calculate a-er 867 RCLE Jb Ho
g1z STOY 35 er gt SIN 4
813  GSBO 23 14 Calculate n-e, Bed -3d
#14 STO: 35 &g ore * L
815 N -35 @71 xLELE £l 1S
e : e 872 RCLI 36 61
617 . 35 873  RCL3 36 83
8is RS £y Display Ap 924 STUI 33 61 Exchange Rl’ R3
615 ! o Calculate pl gi? s.rgi “s_éi
aze SIN- 16 41 alculate plunge ib .:} ~ _".;
621 ST+ 35-55 86 of eg, put in Rg g;z R_ff _ T3
822 GSEL 23 14 ble 36 0
023 Rils 36 gg | clculate ateg 879 RCL4 36 &4
624 3= . @se  STGZ 35 a8z
825 GSBD 23 i4 Calculate n°eqg 881 R -3i Exchange R2, R4
827 N 3¢ 853 Ré -3
828 + -&g ag4 RTh 4
829 RS 51 Display A_, 885 k-5 2
3@ 8 ae .
831 sTo6 33 6¢ | O (Plunge of ey)
#32  RCLS 36 &5 Rg
833 1 81 55
834  SIN 16 41 Trend of &g
835 - -45 +Rs
836  STOS 35 85
837 Kkt 16-31 Calculate a‘egy
838  6SED 23 14
839  RCLS 36 3
840 X -35
841 X33 -41
842 ST08 35 66 Store Asv
843 ALY -41 100
844  6SBD 23 14 Calculate n-ey
845 RCLT 36 67
846 x -35
847 + -55
845 RS 5 Display Agp
849  RCLS 36 86 Recall Ag,
856 +F 3
851 R~ 5i Display Ag
852 X -41
853 RTHN 24 Display € 110
854 ¥LBLD 21 14
855  RCLI 36 @l
856 _ RCLS 36 85 S REGISTERS — 9
Y J' Trend of |2P1 3 end 14 Plunge |sTrend of|@1lunge off7
reg_ © ugge ° of n 4 onn lér,gg,ap €rs€g,84 Used Used
S0 S1 S2 S3 S4 S5 6 S6 S7 S8 S9
A B C D E I
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Program Deseription 1

~
Program Title Plate - Tectonic Velocities

Contributor’s Name Hewlett-Packard

Address 1000 N.E. Circle BlVd.

City Corvallis State Oregon Zip Code 97330
\_

( .

Program Description, Equations, Variables This program calculates the relative velocity

vector between two lithospheric plates at any point on their common boundary,
given their relative angular velocity vector and the latitude and longitude of
the boundary point. The northward and eastward components of the relative
velocity are:

Vn = Wy sinA- Wy cosA Ve = - [wx cosA + wy sinA]sinL + w, cosL

where wx, wy, wz are the components of the relative angular velocity vector (units

of velocity at 90° distance from the pole) and L and A are the latitude and

longitude of the boundary point. The program also calculates the magnitude and
azimuth of the velocity
1/2 -1
VvV = [Vn2 + Ve2] Z = tan ~(Ve/Vn) 7
Keys to convert angular velocity vectors from geographic (Lw , Aw, w) to cartesian

(wx, wy’ wz) form and vice-versa are also included:

_ w_cosL cosA w=[u2_ w2tw 2]1/2
X="— —w w 1 x t+ 'y z 1/2
=y cosL sin) = -
wy w N o Lw tan {bz/[wXZ + myZ 1 }
w, =W sian 1 -
A = tan = (w_/w )
W vy T x

Operating Limits and Warnings

North latitude and east longitude are positive.
South latitude and west longitude are negative.

Calculator must be in degree mode.

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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r5ké30h<es) Platé iu_}_(_ ‘ (_ul ‘w_Z g'];a—tg . _U_Jﬁ SZ . iz_
Pacific 0.0 0.0 0.0 Indian 7.044 -0.246 12.109

N. Amer. 2.114 -4.816 6.472  Antarctic 0.751 -4.092 10.671

~ S. Amer. 0.935 -3.211 6.542 Nazca 0.770 -10.009 15.224
African 2.691 -4.550 9.985 Cocos -5.243 -16.040 14.825
~ Eurasian  1.460 -3.968 9.193 Arabian 5.260 -4.159 11.551

-

Sample Problem(s)

1. Given the above table of angular velocities in units of cm/yr at 90°
(after Minster, et.al., 1974), find:
(a) The latitude and longitude of the pole, and the angular velocity, for
the motion of Europe relative to North America. -
(b) The components, magnitude, and direction of this motion on the mid-
’ ~ Atlantic ridge at latitude 45°N, longitude 28°W. , o
2. The so-called hot-spots (Hawaii, etc.) rotate relative to the Pacific
plate at a rate of 9.23 cm/yr at 90° about an axis located at 67.3°N, 59.4°W,
according to the above reference. What are the components of this angular

velocity vector?

\_

Solution(s)

1. [CL REG] 1.46 [*+] 3.968 [CHS][*+] 9.193 [D]
2.114 [+] 4.816 [CcHS][+] 6.472 [C] [D]

(a) [RCL] [1] [RcL] [2] [RcL] [3] [B] - 2.92 (w, cm/yr)
[R¥] » 127.64 (Aw, deg) [R¥] ~» 68 52 (L , deg)

(b) 45 [+ ] 28 [CHS] [E] - - 0.44 (Vh /yr)
[R/S] > 2.61 (v, “"/yr) [R/S] > 2.65 (V, ®ryr)

[R/S1= 99.59 (z deg)
2. [CL REG] 67.3 [*+] 59.4 [CHS] 1 9.23 [A] > 8.52 (w,)

[R¥] > =3.07 €y) [R¢] > 1.81 (u) 11 “/yr at 90°" )

7

Reference(s)

This program is a translation of the HP-65 Users' Library Program

No. 03775A, submitted by Bruce R. Julian.
Minster, J.B., T.H. Jordan, P. Molnar, and E. Haines, Numerical modeling
of instantaneous plate tectonics, Geophys, J.R. astr. Soc., 36, 541-576, 1974.
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User Instruections '
STEP INSTRUCTIONS DA'T'::llJJhTIITS KEYS Dle:\.'/.l'::;rTS
1 Enter program. L0 ]
2 Clear angular IE @I
velocity vector (w). [_j L]
3 Enter w of plate 1. ] (]
Cartesian form Wx gltl:l/ 0° [+ 10
wy " [+ 1 ]
wy " I
or geographic form L, deg. l+ 0]
Ao deg. | L+ [ ]
wE"8 | (A 1[ |
4 Add into memory [jD77 rii]
5 Enter 5 of plate 2 [ | ]
(as in Step 3). [ ] |
6 Subtract from memory. [ 9 || D J
7 Enter latitude, longitude L deg. [+ ] ]
of boundary deg. [ || | |Vn cm/yr
point and calculate [R/s ] [ . ] Ve "
velocity of plate 2 R/ || | v "
relative to plate 1. RIS || | |z desg
(Repeat for [ | ]
additional points.) l I l ]
8 For new plates go to 2. l ] [ I
I
9 To retrieve ; from [ RCL] [ 1 | lwy at 90°
memory. I RCL] lf J Yy "
| RCLI[ 3 ] |wz "
10 To convert j from [B || | w "
cartesian to [ R¥ || ] Aw deg
geographic form. [ R¢ || ] Ly deg
l [ ]
l [
[ I
| I
I [
I [
I [
| l
| [
L

e s e e e e
[ S S N I S




20 97 Program Listing |

STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
88l #iELR £i il Convert w from as7 Fv -3
aaz R -ci geographic (L,A,w) 838 -35
aaz fed -5 to 85%  RiLd o 64
aas i ig-3l cartesian ((‘UX Wy W) ase i €l
#as - s 7Y 851 3R 44
R i ‘s orm - - -
13 e Bt a6 K -l
aar Rv -a. 853 -3<
aag +R 34 d64 Kt 16-3:
ggs fe i -4 d6S  KCLS o8 &2
aie K io-3i o6 K =35
6ii RTH et @67 - -45
@iz »iElE gl i2 86s CHE -&s
8i3 R -3{ |Convert ® 869 k-8 51 Display Ve
Gig Aei -4 from gre Aei -4i
815 3F 34 cartesian(wx,wy,wz) @ri 3F 34
Bi6 Rt i&-31  lto vre [ 5: Display V
gi7  Hy -4 |geographic (L,),w) 673 a3y -4
ais +F 34 form Brs & &E
gis K -3i 8r5 Aei -l
azu Al -4 876 AXYT ig-3%
821 16-3i 677 RTh b Display Z if +
azz RTH P 67& 3 862
823 xiBLC ci il ars & oo Add 360° to Z
6z4 Chn& e a&a & ety if negative
823 Ry -3l Change sign of & es1 T =
8:z6 CHE <L (cartesian form) 88z kETh o4 DiSplay Z
a7 kv -3 883 k-3 Si
8:z8 ChHE -2&
azs v -3l
a3a K+ -3
83i KTH 24
63z #LELD &l 14
EL_:' .:T:.. 35-55 '35 550
634 K -3 Add @
635 ST+ 35-35 &2 (cartesian form)
#3e K —5i into R,,R., R
837 5T+l 35-55 &: 17727 73
83g K+ -3l
@3g K4 -3i
BT RKTN o4
641 xLELE ci 1S
a4z XY -4
843 5T04 35 64 =
@4d  N2Y -41
@45 5703 35 62
ade  KCLI 36 ¥
647 +F 44
@48 KCLS Io B85
g48 KCLZ it 8c
856 +f 4
a5 ¥ le-31
@85z - -4&
as3 CHS oy 110
854  EnTT -2l
855 RS gz Diselay Vy
#56 Ev -2i REGISTERS
0 1(0 2 ® 3 w 4 5 A 6 7 8 9
X y z L
S0 St 52 S3 S4 S5 S6 57 S8 S9
A B C D E I
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~
Program Title Plunge and Rake of Faults

Contributor’'s Name Hewlett-Packard

Address 1000 N.E. Circle Blvd.

City Corvallis state  Oregon Zip Code 97330

\_

(. )

Program Description, Equations, Variables
Tan Plunge Angle = (Tan of true dip angle) (Sin angle between strike and

plunge directions).

Cos Rake Angle = (Cos angle between plunge direction and strike of fault)
(cos plunge angle).

Quad Code
N
v 1 * Angles are entered and displayed as
- - degrees and decimals of degrees.
III II
s R
Operating Limits and Warnings Since the rake angle soln. is dependent upon the value

to the plunge angle, the plunge angle soln. must always precede the rake angle
soln.

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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Program Desecription 11

rfSkétch(es)’
2 CAE= PLUNGE
X BAE = RAKE
24 EAF= D\P
-

Sample Problem(s)

It is found that a fault that strikes east-west and dips

55° due south intersects a dike.

The plunge of the intersection is in a

direction S72°E. Find the plunge angle and the rake angle.

Solution(s) 90 [ENTER +] 1 [A] 72 [ENTER+] 2 [B] 55 [C] [D] - 23.81° (Plunge)
[E] >~ 29.53° (Rake)
.
Reference (s) Dennison, John M., Analysis of Geologic Structures, P. 112,

W. W. Norton, 1968.

This program is a translation of the HP-65 Users' Library Program
No. 03441A, submitted by Michael L. Everts.




User Instructions ®
‘1 PLUNGE AND RAKE OF FAULTS
[ Stk. Plg.
/g Brg Qd Brg Qd
STEP INSTRUCTIONS DATAONITS KEYS DATAUNITS
1 Enter Program ’:I l:]
2 Input strike of fault bearing Brg. I@I I:‘
3 Input quad code Quad | A l,ff, |
I
Input bearing of plunge Brg. EE,H [j
Quad [7—3-—7] [ 1
[0 ]
6 Input true dip of fault True dip lc |[ |
[ 10 ]
7 Compute plunge angle { D H 7 7J Plunge
8 Compute rake angle e |l | Rake
L]
[ ]
I
]
I .
I .
[ 10 ]
.
.
[ ]
I .
I .
[
I
I
N
(O .
(N
[
I .
I .
I N .
I
N
0
I N .
.
L]
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24 97 Program Listing |
STEP  KEY ENTRY  KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
aeéi  xibirn 21l ] @57 SIK §i
gbz £ &2  {Enter strike Bearing 838 K -35
vaz : -4 { and quad. 835  TAk~ i6 42
gas  ENTT -2! BeE  ST04 35 84
aas Hin i6 34 | BElI  FRTA -i4
gge  EEVT i6-32 ] aez KTHN &d
var  5T0i o2 8l @63 kLELE zl is Compute rake
868 T 16-3i 864  RCLS 36 85
aes ri i6-3i @865 tes 4z
ale CH3 -&s @66 RCL4 36 84
811 Kt 16-31 et Cas 42
Biz ¥ ig-3i @eé -35
@13 &LELi 21 6! gea cas- i6 42
vid R -3i agre  FRTAx -i4
Bis INT ie 34 a7 RTN 24
@16 i gi avz K+S 5i
8ir & 8s
Bl1s é G&
a1s by -35
a8za + -5
8z1 5741 35 81
Bzz KTH 24
823 »iBLE Zi 12 Enter plunge bear-
824 é 8z ing and quad. 080
25 < 24
826  ENT? =21
8z7 INT ie 3+
828 XEVT 16-32
828 GTGE 2z Bs
ase T i6-31
831 Rt i6-31
83z CHS -2
@33 T 16-31
834 kT 16-31 090
835 #LEBLZ cloaz
836 ki -31
837 IRT ic 3%
83z i [
839 & g&
a4a a g&
841 X =32
84z + =35
843 3702 35 8z
844 KTH - 100
845 xLBLC £i i3 .
4G 273 3= 82 Enter true Dip.
847 RTH 24
% - S e 4
856 TAN 42 SET STATUS
851  RCLI 36 81 FLAGS TRIG DISP
85z RCiz 36 82 ON OFF
853 & 16-34 0 O DEG FIX B
854 " -4 110 1 0 =R GRAD O SCI O
855 - -45 20 & | RAD O | ENG O
@56 ST05 35 65 3 O & n_2
REGISTERS
0 1 2 Plu 3 True 4 Plunge |5 6 7 8 9
Str:)tke I&Z r)lge Dip ‘ g Used
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
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Program Desecription 1

(" )
Program Title Depth of Strata
Contributor’'s Name Hewlett-Packard !
Address 1000 N.E. Circle Blvd. 7 )
City Corvallis State  Oregon Zip Code 97330 J
\_
- — )
Program Description, Equations, Variables -
1 - For hor. ground surface & S measured d = Depth of ‘bed
w RT X‘ 's S = Dist along surface of
d; =S tan § ground between the out-
2 - For sloping G.S. in same direction crop and the point@
of bed & S measured w RT X 's which the depth of the bedr,
d, =S(Cos OTan § - Sin o) is to be calculated.
3 - For slope & dip in opposite directions 6 = Xof dip of bed )
dy = S(Cos 0 Tan § + Sin o) g = xrof slope of ground
4 - For dip & slope in opposite directions a = Azimuth of traverse
and S not w right angles d, = S(Tan § (that is the Hor. X between
Cos ¢ Sin o + Sin o) the strike of the bed &
5 - For dip & slope in same direction & S not the direction of traverse)

@ RT 's dg =S (Tan § Cos ¢ Sin o - Sin ¢)

Operating Limits and Warnings

Angles are entered as DD.MMSS

N\

This program has been verified only with respect to the numerical example given in Program Description /l. 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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F"'"""V" .
Sketch(es)

%',
X-SECTION X-SECTION ) x-SECTICN

. Lo e ]

7

3 . . (-] )
Sampr%obwnﬂs)W_WmInV?wreg}on of no relief a conglomerate strikes N50° E and dips

~ 55°SE. Calculate the depth to the conglomerate 500 feet 5°24' E of its outcrop

§ 55°

SECTION

Solution(s) 500 [ENTER 4] 55 [ENTER +] o [ENTER +] 5.24 [D] ~67.20 d,

* NOTE: "ZERO" was entered because ¢ (ground slope) was "ZERO" .

S

Reference(s) Billings, Marland P., Structural Geology, Third Edition, P. 510-519.

This program is a modification of the Users' Library Program

~ No. 02889A, submitted by Michael Everts.




User Instructions &

DEPTH OF STRATA

STEP INSTRUCTIONS DA'T’:S,I,TS KEYS DSTUAT/S:TTS

1| Load side 1 [ 1[_]
2 | If d; desired L]
Input: L___J [ ,
s 5 mrdl |

; S rall ][ &
Calculate d, [ ,|! .]
3 If d; desired input: [ N |
s s lEnTe] [ |
§ 8 [ENTH| [ ]

. T S R I
Calculate d, .
4 If d3 desired input: [ 0]
s s ENT 4[]
§ § EnT Al [ |

o o [c [ ] %
Calculate dj I
5 If d,, desired input .
S S EnT 4[]
5 8 ENT ][]
o o ENT 4] [ |

. « Il | [ &
Calculate d, [
6 If dg desired input [ 1]
s s ENT 4 [ )
8 8 ENT 4[]
o o ENT o [

o . [ e Il ] ds
Calculate dg [ 1L ]
I
[
R
[ L]
I
I .
[
.
I
I ]
I
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
801 aLELk & il d @57 5701 35 a1
goc  Lke  lg-as 656 G5B Z3 68 qyrn flag 1 off
863 ST0C 35 & @859 CF1 16 2z éi
664 Ré -31 866 ETOI 2z @l
gés 5701 35 81 @61 *LBLD 21 14 q
@86 55EE 23 6@ 86z  STO4 35 64 4
ge7  FKTA -i4 [T Ré -31
865 RN 24 @64  5T03 35 63
889 xLBLE Zi 6@ Turn flag 1 on 865 Ri -3:
816  SF1 16 21 &i @66 STOZ 35 8z
@11 RCLE 36 82 a7 Ri -3:
812  HMS+ 16 36 @68  STOI 35 61
€13 TAN 43 Tan § B6S  GSBA 23 6@
@14  STOS 35 &5 878 x¥LBLZ 21 &2
@15 RCL3 36 832 871  RCLS 36 &5
@16 HHS+ 16 3¢ 672 RCLT 36 &7
@17 ENTH -zl @73 X -35
@18 SIN 41 Sin o 874 RCLE 36 88
819 5706 35 @ a7s X -35
826 Ré -31 @76  RCLS 36 85
@z1 oS 4z Cos ¢ @77 CHS -2
@22 ST07 35 &7 @78  Fi? 16 23 &i
823  RCL4 36 94 879  CHS -z
824  HNS+ 16 36 886 + -5z
@25  SIN 42 Sin 881  RCLI 36 8!
@26  ST0S 35 85 882 X -35
@27  RCLI 36 81 883  FRTX -14
828 RCLS 36 85 as4  RTN 24
825 -35 885 xLELE Z21 15 ds
838 RN 24 @ss  STO4 35 84
@31 xLBib 2112 {d, 887 i -31
832 CLRE 16-53 @ge  ST03 35 &3
@33  ST03 35 83 889 Ré -31
834 Ré -3! 898  SToZ 35 &2
@35 STz 35 &z 891 Ré -31
836 Ré -31 892  ST01 35 81
@37  STOi 35 8! 893  GSBE 23 86
838  G5BE Z3 &6 894  CF1 16 2 8!
@39 xiBil 21 8¢ 895 £TOD 22 14
848  RCLS 36 65 @9 RS 51
@41  RLLT 36 87
042 X -39
843  RCL6 36 86
@44 F17 162361 | oot Flagl -
845  CHS -2
846 + -55
847  RCLI 36 61
848 X -33
849  PRTX -14
856  RTN 24
651 sBLC 2113 |g, SET STATUS
852 CLRE i6-53 FLAGS TRIG DISP
3 CT03 35 &3 ON OFF
ggj Srg‘: "s_g‘;’ o O ® | DEG FIX
i o - 110 1 0 GRAD O SCI O
855  §T02 35 ez 2 O RAD O | EnG O
q56 R | -31 3 0 n_2
REGISTERS
0 1 2 3 4 5 6 7 8 9
S [y o o Tan 6 Sin © Cos O Sin a
S0 S1 S2 S3 Sa S5 S6 s7 S8 S9
A B C D E I
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Program Description |

Program Title STRATA TH I CKNESS . e

Contributor’s Name Hewlett-Packard e

1000 N.E. Circle Blvd.

Address o
City Corvallis State Oregon _ ZipCode 97330
N y,
- )\

Program Description, Equations, Variables e
1 - Thickness if ground surface is horizontal measured @ RT Yr 's

t =S Sin § S
$

Breadth of outcrop
Angle of dip of the bed

2 - Thli{'%kgss? if ground surface is sloping in opposite direction of beds measured
w s B
t =S Sin (8§ + o) o =X, of slope of ground - o
§ = Same as above
3 - Ground surface slopes in same direction @ RT ){t 's
t =S Sin (8§ -0) § & 0 = Same as above
4 - Ground surface slopes in opposite direction not @ RT X 's

t =S (Sin 6 Cos ¢ Sin a + Sin o Cos §). S = Slope distance (not map)
~ ; ; a = Azimuth of traverse
5 - Ground surface slopes in same direction not @ RT Xt's

t =S (Sin 6 Cos 0 Sin a - Sin o Cos §)

S = Slope Dist (not map dist) &, o, a Same as above. o

Operating Limits and Warnings Angles are entered as D.M.S.

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)
|
A B
!&(
H2
\ K SECTIOMW =
~

Sample Problem(s)
1 - A limestone bed was found on level ground to have a breadth of 200 meters
and dipped at 5° 45'. What is the thickness of the bed?

2 - An outcrop of sandstone dips 23° 23' opposite the ground slope which is
13° 23' the breadth measured 450.61 meters. What is the thickness of

the sandstone?

3 - A lava flow is mapped and found to strike due north. The bed dips 20°

and the ground slopes in the same direction at 5° 15'. A traverse of

4281 ft is made across the flow in a direction of N 29° 56' E. How
thick is the lava?

Solution(s)
1. 20[ENTERt] 5.45[A] > 20.04 meters
2. 450.61[ENTER+] 23.23[ENTER+] 13.23[B]-=-==———- > 269.72 meters

3. 428[ENTER*] 20[ENTER*] 5.15[ENTER*]29.56[E]--+» 359.46 ft.

\_

-
Reference(s) Billings, M.P., Structural Geology., Prentice Hall, 1972, PP 508-510.

This program is a modification of the Users' Library Program No. 02531A,
submitted by Michael L. Everts.
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STRATA THICKNESS

to t3
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INSTRUCTIONS

INPUT
DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

Load side 1

For t, with hor.ground surface

Input:

Breadth of bed

measured @ RT. X.'s

Dip of bed

Compute thickness

For t, with sloping ground surface

opposite dipping beds

Input:

Breadth of bed

measured @ RT X 'g

Dip of bed

Slope of surface

Compute t2

For t; with sloping ground surface in same

direction as beds

Input:

Breadth of bed

Measured @ RT X_'s

Dip of bed

Slope of surface

Compute t3

For ty with slope of ground surface opposite

dip of beds, and breadth of outcrop is not

measured at right Xc's to the strike:

Input:

Slope distance

Dip of bed

Slope of surface

Azimuth of traverse

e [a|o|e,

Compute t4

For t_ with slope of ground surface in same

direction of beds and breadth of outcrop

(Continued on next page)
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User Instruections

STEP

INSTRUCTIONS

INPUT
DATA/UNITS

OUTPUT
DATA/UNITS

is not @ RT X 's to strike.

Input:

Slope distance

Dip of bed

Slope of surface

Azimuth of traverse

R la |00 |

Compute ts

For t_ with slcpe of ground surface in

same direction of beds and breadth of

el
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STEP

KEY ENTRY

(a4

oA

D G

0 =) O 0N fe g Foao-

g

okl

]
g FRTw
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+
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e 11

o) Py = 0%

Ca) Cad fa) Cod ) Cal G Co) G G
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97 Program Listing 1

COMMENTS

STEP

KEY ENTRY

KEY CODE

COMMENTS

Sin

Cos

Sin

Cos

-4
1

e N i I Ve 1 s e O O O O I~ O e~ - v~ ~ T VI~ Y ]
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35 61
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36 8%
=
46 Uc
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4.
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—Ju
S0 gt
- -
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T
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b
a me
Jo HJ
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o
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- d

REGISTERS

Sin §

Sin

Cos ©

Used

SO

S3

Sa

S5

S7

S8

S9
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Program Deseription |

Program Title , TRUE AND APPARENT DIPS B W
Contributor’'s Name Hewlett-Packard - B
Address 1000 N.E. Circle Blvd. S
City o Corvallis _ State Oregon _ ZipCode 97330
. v,

( )
Program Description, Equations, Variables = [ ! _—
Tan Apparent Dip Angle = (Tan True Dip Angle) (Cos Angle between

True and Apparent Dip Directions)

Tan Apparent Dip Angle

Tan True Dip Angle = ' Angle between True & Apparent Dip Directions

Tan Angle between lst Apparent Dip and True Dip Directions = (Csc AnglAe
between two Apparent Dip Directions) [(Cot 1lst Apparent Dip Angle) (Tan _
2nd Apparent Dip Angle) - (Cos Angle between two Apparent Dip Directions)]

Operating Limits and Warnings Angles are entered and displayed in degrees and dgg;@gﬁls
of degrees. Directions are entered as Azimuths with North being 0° - West 90°
- South 180° - East 270°
0° o L S
e\ * Enter smallest a i
pparent Dip Angle
90° W ’/\ &’N E 270° Lt =

first. Angles must be greater than

(0) zero.
J

S

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.

\_ _/




Program Deseription 11

35

[E——

Sketch(es) :

| S

= =)
4 )
Sample Problem(s) ; e R - - e S
1 - Two apparent dips on a sill are 15° S 27° E and 5° S _5° W.
e What is the True Dip and True Dip Direction?
2 - The True Dip of a Bed is 27° S 42° W. o
What is the Apparent Dip in a Direction N 65° W? _ )
Solution(s) .
1. 5 [ENTER ¢+] 175 [ENTER #+] 15 [ENTER 4] 207 [A] - 20.60° (True Dip)
[RS]+251.54 (True Dip AZ)
2. 27 [ENTER +] 73 [B] - 25.98° (Apparent Dip)
- Y,
(
Reference(s) Dennison, John M., Analysis of Geologic Structures, P. 7,8,12,
178, W.W. Norton, 1968.
This program is a modification of the User' Library Program No. 03603A,
submitted by Michael L. Everts.
_ D




36 User Instruetions
TRUE & APPARENT DIPS
. Apparent
True Dip Dip

STEP INSTRUCTIONS DA'T'::/’S,LTS KEYS DI?TLZlPJ:;rTS
1| Load Side 1 L]
2 If True Dip is Desired, C:I L—_—_]
Input: L0
Apparent Dip #1 (must be the E:‘ [ 7]
smallest of two Apparent Dips A.D.#1 T4 [ |
Azimuth of Apparent Dip #1 A.z.A.D.#1| ENT 4| ]
Apparent Dip #2 A.D.{#2 Ent t) [ |

Azimuth of Apparent Dip #2 h.z.ap.2| [ a [ | True Dip

If Azimuth of True Dip is desired: [R/SL] [ 7 7] T.D. Az.
3 If Apparent Dip is desired, l,,,] [ |
Input: I
True Dip ENTI] F;J
Angle between True and Apparent [ ‘J Lf 7]

Dip Direction [ B ][ | Ppp. Dip
L]
I
I ]
(I
L0
.
[ L]
L]
[ ]
.
L]
10 ]
I
10 ]
L]
=
I
I
[ L]
[ 1]
I
[ T ]
L]
I




g7 rogram Listing I

7
STEP KEY ENTRY  KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS ’
gal True Dip 657 A = 1
oaz 858 TAN" 16 &2
a3 859 RES i6 3 |
884 acé  STG3 33 83 |
gas BE1 xiEL4 i1 8%
aec Store Values 8z FRTA -i4
aar 863 k<8 gl
aas 864 £y -4: Answers
aag 865  FRTA -14
ala 1) RTN 24
8ii 867 kLBLI 21 8!
§iz 868 RCL3 36 &2
JE] 869 TAN 43
Gid 878 RCL4 36 84
Bis 871 RCLZ 36 &z
gie arz - -43
Gi7 arZ cos 4
@is a4 = -4
§is 675  TAN" ie 43
826 76 S5TC1 33 6
azi @77 EGT04 22 e+
82z ars k-3 51
823
az4 080
825
8¢
az7
828
825
83a
azl
azz
833  Rice
834 + 090
835 §70:
836 701
837 ¥LBLS
838  RCLE
35 -
bde  STUz
841 6701
842 sLELB Apparent Dip
833 [irRE
@44 STOZ 100
a45 NEY Store Values
#4¢ 570 !
847 e i
846  RCLI 36 6i
845 X=Y7 i6-32
856 £701 2z ai SET STATUS
ggé_. ;tij o 2: FLAGS TRIG DISP
853 - -45 ON OFF .
—.. . o O DEG 3 FIX
854 Sin 41 110 1O R GRAD O sci O
855  RCLI 36 &1 2 0O &R RAD O ENC? O
asc THN 47 3 0 & n
REGISTERS
0 True&dip 2 Used 3Ap—Dip#l ‘Az #1 > Ap-Dipi2 Az #2 "Used ® Used
S0 St S2 S3 S4 S5 S6 S7 S8 S9
A B C D 1
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r N
Program Title BOUGUER ANOMOLY GRAVITY REDUCTION

Contributor’s Name Hewlett-Packard

Address ]000 N-E- C'iY'C]e B]Vd.

City Corvallis state Oregon Zip Code 97330
~ y,
(. )

Program Description, Equations, Variables
Bouguer Anomoly = (Drift corrected dial division) x (Dial Constant)
+ Base gravity + (Elevation) x (Elevation factor)
+ Terrain correction - 978049 x (1 + .0052884
Sin 2¢ - .0000059 Sin? 2¢)

This program is designed for use with the Worden Gravimeter, but is easily
adaptable for use with other meters and variables.

Operating Limits and Warnings Program may be modified for other gravity meters and
variables.

\_

s

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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(Skétchies;). ] 0
L )
j
Sample Problem(s)
On a gravity survey a station measured the following:
Dial constant (dc) = .08770
Base gravity (BG) = 979539.86 milligals
Drift corrected dial division (dcdd) = -1166.6
Elevation = 6784 ft
Terrain correction = 2.99
Latitude of station = 38°36'13"
Solution(s)
.08770[A] 979539.86[B] 1166.6[CHS][C] 6784[R/S]
2.99[R/S] 38°.3613[R/S] 3 -205.38 mg (Bouguer Anom.)
\. v,
( ~
Reference (s)
This program is a modification of the Users' Library program #04828A submitted
by Michael L. Everts.
\_ D,




0 User Instruetions

B. A. GRAVITY REDUCTION

i I | | | |
gL J J Ju Ju g g g g d

| i | i | | | |
| | | . |
| Il | | { | { | |

ft)
cdd

STEP INSTRUCTIONS oAlrmler:lTs KEYS DI?TT;S:ITTS
1 Enter program 0 ]
2 Enter dial constant dc A [ ]
3 Enter base gravity BG | B | |
4 If elevation is in feet: L1 ]
Enter drift corrected dial division dcdd c || ]
Enter elevation (ft) Elev. R/S|| |
Enter terrain correction TC R/S || |
Enter Sta. latitude (DD.MM SS.) and L

compute Bouguer Anomoly LAT R/S|| ] B.A.
5 If elevation is in meters: ]
Enter drift corrected dial conversion dcdd o[ |
Enter Elevation (m) ELEV R/SIT ]
Enter Terrain correction TC R/SIT
Enter STA. Lattitude (DD.MMSS) R
and compute Bouguer Anomoly LAT R/SI[ ] B.A.

I
[ ]
)
]
|
]
N
2
N
|




97 Program Listing 1

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
g8l AlblH Zi ai 857 - -4
b6 3Tl T el Store dial constant 858 R
aaz KTH 24 ass B &7
gad  asiELT MU a66 & 6é
gas  &7LE e Store base gravity 861 ] 6&
gae R i ass 4 g4
aa7  kLBLC ciic a6l 5 6=
a@s  ENTT -2l 864 X =35
aes  RCLi Jo &1 [ - -4c
g1é u -3 @56 PRTx -14 Bougner Anomoly
aii rCLe 36 6C as7’ KTN 24
aiz T -35 868 xlell ci 14
aiz K-& ol 865  ENTT -ci
@i4  ENTT 2i 878 KCLi Jo di
813 . -es 871 x -35
M-S g “‘ Elev. factor for 7z kilz 36 b
ai7 & Ut feet 873 + -5<
agle g ge ard K5 Ji
ais & as 875  ENTT -Zi
@z6 xiBLi 21 @l are . -bc
821 X -35 877 1 €L Elevation factor
dec T o b z il for meters
8z: K3 vi ars & geo
24 ¥ S5 ace b (3
825 RS 5! @81 6Tl 2z 61
@z€  HH5= i¢ 3o ‘ a8z K5 i
ez7  5T04 35 81 Store Tatitude
aze SIN 41
25 ENTT -z
B3¢ X -ac
631 . -&
83z é g@
633 é gt 550
834 3 83
633 Z gz
G3e o ga
637 & ga
838 4 84
g3y ]
aqa i &l
41 + -55
84z  RiLw 3t 4
84z Z g 00
44 x -35
845 Sih 41
@46 ENTi -2l
847 J -39
848 . -od
43 é e SET STATUS
ggi' f e FLAGS TRIG DISP
- o ON OFF

a3z b e o 0O | DEG ® FIX
@853 b Gé 110 10 GRAD O scl O
854 5 8s > 0O R | rRAD O | ENG O
S5 s g3 3 0 & n
@56 =33 REGISTERS

1 dC 2 BG 3 4 LAT 5 6 7 8 9

S1 S2 S3 S4 S5 S6 S7 S8 S9

B C D E I
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r ~
Program Title GEOCENTRIC DISTANCE - AZIMUTH - BACK AZIMUTH

H tt-P rd
Contributor’s Name evle acka

Address 1000 N.E. Circle Blvd.

City Corvallis State Oregon Zip Code 97330

\ J
- , o1 A . rrom )
Program Description, Equations, Variables The Geocentric Distance and Azimuth Z, from

point (Lo» Ao) to point (L,)) are calculated from

cos A = co L', cos L' cos (=)o) + sin L', sin L'

sin A = (A + Bz) 1/2
tan Z,= A/B

Where
A = cos L' sin (A-X,)

B=cos L', sinL' - sin L'o cos L', cos (A-A,)
L'e, L' = Geocentric Latitudes of points
Ao,A = Longitudes of points ,
The Geocentric Latitude L' is gotten from the Geographic Latitude L by
Tan L' = (l—oa)2 Tan L, where o is the flattening of the Ellipsoid.

The back Azimuth is calculated by the same formulas with (L'o,)\o)
and (L',)2) interchanged.

Operating Limits and Warnings Calculator must be in degree mode. North Latitude

and East Longitude are positive. Azimuth is measured clockwise from North
through East,

\_ 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.

\_ _J
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and L = 40.001° N, » = 0°.

2. For the Real, Ellipsoidal Earth, calculate the distance and Azimuths from
New York (Lo = 41° N, A, = 74° W) to Moscow (L = 56° N, A = 37° E).

3. What is the Geocentric Latitude of New York?

Sketch(es)

\ J
a )
Sample Problem(s) . . o ;

1. For a Spherical Earth, calculate the distance, Azimuths for L, = 40° N, A, = 0°

Solution(s) (1) [E] 40 [+] 0 [A] 40.001 [+] O [B] [DSP] [9] > .000999995
[R/S] [DSP] [2] - 360.00 (Z,, deg) [R/S] - 180.00 (Z,deg)
(2) [D] 41 [ 4] 74 [cHS] [A] 56 [ +] 37 [B]
+ 67.15 (A ,deg) [R/S] >~ 34.69 (Z,,deg) [R/S - 309.93 (Z.deg)
(3) 41 [C] > 40.81 (L',deg)

Reference(s) This program is a modification of the Users' Library Program No.

03629A, submitted by Bruce R. Julian.




4 User Instructions

GEOCENTRIC DIST. - AZ.

L~>1L' ELLIPTICAL _SPHERICAL

INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS DATA/UNITS

1 Enter Program 1|

2 Store constant Lﬁ,ﬁVIE:::]

(1-a)°

i

For Elliptical Earth

N

For Spherical Earth

3 Enter Geographic L, ,deg

Coordinates of Ao ,deg

— L L JL i

First point

—_—— e —_—
|
|

4 Enter geographic L,deg

|
—

bd;'*

Coordinates of A,deg A ,deg

U

Second point and Z,,deg

- 1aF]

NSNS

Calculate 01 | I=&/s]] ) Z, deg

Distance, Azimuths

L

(Repeat as many times as desired.)

5 To change first point, go to 3.

o

6 To convert L, deg L',deg

geographic to geocentric

latitude. (This is done automatically

in distance - Azimuth calculations.)

JuoUuyuyudy

| | | | |
| | | |
—J L e JJ JL J_JL JL _JL J—J

I | |

| Il |
‘ ‘ [
S S N NN [ S DS S IO S N N N A
——————_—_——_——_—_—_——_——_——_——_—— — — — — — — —
| | | | | | I i |
| | | | |
| | |
|

| | | “
| | | | o
—_— AN S I S N I O b
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97 Program Listing 4
SJER. ! f Ktvt_nﬁ?v KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS
vel  #LDLo 2101 T e p— pp—
@Az  ST03 35 &7 Ao - Rj 837 Reis e b
@a3 NI -41 @56  RL7 36 67
@@4  GSEC 231z @55 CHS -2z
865 i £l boo X -3
866 IR 44 @6l  ECLS 36 &2
@87  5T0Z 35 62 cos L} + R, bez  RiLi s6 &1
gag H -3 63 % -35
TR 35 81 ' bed  Kile J& 6o
616 RS 5y | Sinle > R 65 RCL4 36 64
11 sBLE 21 i b6e = ~43
812 5706 35 &€ X > R b7 - ~43
13 K -4: 6 865 34
814 GSEC 27 13 b5 ¢l @8
815 i 31 é7e i
816k 44 671 be
817 5705 35 gc cos L' » R @7% -41 Make Azimuth
g1& KV -4 S 873 16-34 Positive
615 5T04 3504 | sin L' - R, érd 27
@28 RCLI 36 &1 075 3 8z
E’ 1 X _35 b & o
gz2 K&y -4i @77 ] 6&
823 RiLZ 36 8z érs 4 ~3
824 3= 679  RTH 24
823  Rile e e g?? ‘LI‘E:; & ;‘l Convert
826 RCLS 36 62 o .
azr - 4z 88z RCLE 36 &5 Geographic »
< i i @83 % = eocentric
826 i gi U Lo Latitude
e +k 44 as4 TAN ie 42 (L > L')
o e - - g5 RTi 24
838 STGE 35 8¢ 3y o 685  Kin e
831 N Y cos (A"-Ao)> Rg 856 *LELD 21 14
83z §T0F 3567 | sin (A=ho) - Ry 887 . mos
33 R s 856 g
833 R+ -1 P < il
834 X -35 a*i‘: s i Elliptical
435 + -55 40 s g3 constant
836 RCLS 36 @z 851 3 83
637 RCLs 36 64 832 6 ae
83s x -35 693 N bo
@35 3704 35 @4 | cos Ly sin L'> Ry b4 5105 35 68
@46 RCLI 36 &1 gg? o
fid coi S 35 GBS & ¥LE clid
g:é M’;" “'D_?E__’I @a7 i G: Spherical constant
643 Riié 36 66 @58 5T08 35 e
44 N 3= @99 RN 24
845 - -45 la6 k-5 S
846 RLLS 36 65
@47 RCLT 36 &7
@48 % -35
845 X3 -4i
856 +F 34 SET STATUS
851 K1 le-3i FLAGS TRIG DISP
@52 3F 34 ON OFF
853 Kv -3 A o O X DEG FIX I
856 RS c: Display 110 10 ®| GRAD O | sci O
655 6556 23 o6 , 2 % g RAD O | ENG,O
856 RS 5: Display Z, —
REGISTERS
0 1 2 3 4 6 8 2
sin L¢ |cos L} Ao Used Used Used Used 1-a)
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D I
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Program Deseription |

(- . HEAT FLOW - GEOPHYSICS )
Program Title

Contributor’s Name Hewlett Packard

Address 1000 N.E. Circle Blvd.
City , Corvallis State Oregon Zip Code 97330
\ y,

. )

Program Description, Equations, Variables
Given: Decay constant of radioactive element (years-l)
Atomic mass of radioactive element (grams)
Energy lost upon radioactive decay, mass def. (Mev)

Density of rock mass with earth (gm/cm3)

a5 R >

Thickness of rock mass (km)
Calculate:
1) Heat generated (CAL/gram year)
HG = A*(Calories/Mev)* (Atoms/Atomic Mass)*Mass Difference/Atomic Mass
HG = X\ *A*B*MD/MA where A=3.82735%*%-14 CAL/Mev
B=6.02472%*% 12 Atoms/Atomic Mass
2) Heat generation Units (Cal/cm3 sec ppm)
HGU = HG* Density/C
= HG* o/C where C=3.1536**13 sec/year ppm
3) Heat flow (Cal/cm2 sec ppm)
HF = H.G.U. *Thickness (Km) * 10%>  Mev

million electron volts

]

ppm = parts per million
Given: Heat generation units (Cal/cm3 sec ppm) "A"

(Continued on next page)

Operating Limits and Warnings

\ J

This program has been verified only with respect to the numerical example given in Program Description Il. 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.




Program Desecription |

47

Program Title

Contributor’s Name
Address

City State Zip Code
\_

Program Description, Equations, Variables

Given: Conductivity of radioactive layer (Cal/cm sec®°C) "K"
Depth at which temperature desired (km) "Z"

Thickness of Radioactive layer (km) '"H"

Calculate the temperature at "Z'" due to_radioactivity (°C)

- AH Z Az
Tz = Tsurface + < - T (z < H)
= Tsurface + ﬁli (Z>H)
2K -

Calculate the temperature at the bottom of a layered section due to heat flow
from below "Q" (Cal/ cm2 sec) (°C)
To = Q Zm‘Zi/Ki, Zi and Ki are the thickness and
conductivity of each layer
Compute the temperature at the bottom of the i-th layer

= + °
T Tz T, (°C)

( )

Operating Limits and Warnings

J

This program has been verified only with respect to the numerical example given in Program Description /l. 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.

N

_/
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Program Deseription 11

Sketch(es)

H (Km)

~

\.

Ve

Sample Problem(s) 1. Calculate the heat generated, heat generation units, and heat

flow due to the decay of 238 U.
A =1.54 x 10 1° years

MA = 238 grams

MD 47.4 Mev
Density of layer = 3g/cc
Thickness = 1.5 Km

2. Given: Radioactive layer 1 Km thick

Conductivity of radioactive layer 5 x 10-3 Cal/cm sec °C
Heat Generator Unit. 50 x 10—13 Cal/cm3 sec ppm
Four additional layers each 1 Km thick

Conductivity of each layer:

K, =5 x 1073
K, = 10 x 1073
Ky = 2 x 10:3
K4 =4 x 10 .

Heat flow from below of 9.0476 x 10
a. Compute the temperature at 3 Km assuming no heat from below

b. Compute the temperature at the bottom of all layers (at 5 Km)

Solution(s) 1. [D] 1.54 [EEX] 10 [CHS] [ENTER + ]

238 [ENTER +] 47.4 [A] ~» 7.072269600-01 *%%
Cal/gm year

(Continued on next page)

Reference(s) This program is a modification of the Users' Library Program Nos.

03496A and 03628A, submitted by G. B. Young.
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Sketch(es) 2,
Radioactive layer —-———- > //////////// Ak,z
20k
a. T3(Temp at 3 Km) > 22’k2
23>k,
b. TS(Temp at 5 Km) > 24,k4
\_
2 D
Sample Problem(s)
Solution(s) (Continued)
3 [B] - 6.727805936-14 ***
Cal/cm3 sec ppm
1.5 [C] -> 1.00917089Q-08 ***
Cal/cm? sec ppm
a. [£] [D] 1 [ENTER +] 3 [ENTER 4] 5 [EEX] 3 [CHS] [ENTER 4 ]
50 [EEX] 13 [CHS] [f] [A] > 5.0000000004+00 **%*
°C
b. 1 [ENTER +] 5 [EEX] 3 [CHS] [f] [B]
1 [ENTER +] 10 [EEX] 3 [CHS] [f] [B]
1 [ENTER +] 2 [EEX] 3 [CcHS] [f] [B]
1 [ENTER+] 4 [EEX] 3 [CHS] T£] [B]
9.0476 [EEX] 7 [CcHS] [f[ [C] > 9.999980000+01 #***
°C
\_
( h
Reference(s)
-/
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0 User Instruetions
Rad/Temp L Zi/Ki Total Temp Initialize
HEAT FLOWQ
Heat Heat
Generated Flow
STEP INSTRUCTIONS D A%":\?Sr:ns KEYS D le:\T,S:,TTS
1 Load program [j [_—~l
2 To calculate temperature at any depth go L:_—J C_]
to Step 7. '_J I I
3 Initialize + LII [ |
4 Enter decay constant - A Years ENT 1‘] | l
Enter atomic mass — Mp gms ENT 4[|
Enter mass difference, Mp, and calculate [ |
heat generated Mev [ A |[ | [al/gm yr.
5 Compute heat generation units, {7 ] | ] 3
H.G.U. Enter density g/Cm3 [, D ' [7 j Cﬁggl?_se_c_
6 Compute heat flow at surface. [ . l [ j 2
Enter thickness of radioactive layer. Km [7(377][ j 3168% sec
7 To initialize for calculating [*;] [7 ' ]
temperature and not using prior H.G.U. [ £ ][ D |
8 Compute temperature of depth due to radio- [ J [7;"7,]
activity ’ ] [ ]
Enter thickness of radioactive layer Km Eﬁ"‘] l,, 7]
Enter depth at which temperature desired Km ENT +|[
Enter conductivity of radioactive layer Cgéé?"‘c EN)E‘;U L;]
If prior HGU is to be used from [7 7 ] [ 7]
Step 5. 2 [ £ ][ A °C
or Enter HGU to be used. g%%’g%‘m I,fl IA 7] °C
9 Compute 2 Zi/Ki [ ] ]
Enter Zi thickness Km ENT 4] |
Enter Ki thickness géégmc [ £ |l B |
Repeat Step 9 for each layer [777 E;j
10 Compute temperature at bottom of ith layer [ I ]
Enter heat flow (Q) due to catfomt— [ ] L:ij
heat from below Sec [ £ ]| ¢ °c
I
.
.
N
[ I ]
[
I R
I .
I .
I
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
) @81 LELD i3 657  SCI -iZ
ez SCI -ic Initialize @5&  [OSFS -63 63 Initialize and
G63 DSFS -3 @ @59  CF1 16 22 &I [clear flag 1
ba4 RTH . € bed RTK z4 Compute temp due to
Bes ¥LbLn i il M?ﬁs ]?iffegence 61 #lBla <l 16 1 Rad. Layer
ggi ‘:"E; B ev/atom ggé G’;él Ie ‘f‘f gf Test for heat flow
i Toa &L 4
@8 STG: 35 62 |Atomic Mass(gms) 86s  ST06 35 6e 1~ Program use
aes Re -3 -1 865 R -3 H.G.U.
gia CHITH 35 61 Decay constant (yrs™) 866 xLELI 21 61
ai; z o @67 RCLG 36 @
61z . —6c 58  X2Y -4]
613 3 a2 g9 z -24
g14 @ GE are -3:
@15 5 T 871 ST 35 88 Test for desth >
"R & gs 72 Xuye i S=1d es ep
giE 5 g¢ |Cal * Atoms 873 :nrm ii :4 thickness
@l EEX -z3  |Mev Atomic Mass 874 %iGLE Z1 &
a1g 1 é: 875  STGF 35 ér
26 @ aé 876 Kt 16-3:
21 =35 arv7 X =35
@27  RCLE 36 6 a7 X2y -4i
623 z -2 879 RCLT 36 &7
24 RCL3 36 63 8ge z 82
] s -35 agel z -24
ez 5704 33 84 Heat generated as2 - -45
827  FRTAW -i4 (Cal/gmyear) #83 X -35
828 RIN Z4 @84  EEx -23
29 %LELE 21 iz @85 ! A
@36 STaS 33 85 Density(gm/cc) @8s (] (1]
@31  RCL4 3¢ a4 ag7 X -35
a3z X -35 828  RCLE 36 && Depth at which temp
633 3 63 egs  STG7 35 &7 desired
@34 . -62 e%E X3V -4:
@35 i 6! 831 ST08 35 8¢  |Temp due to rad.
a3¢ 5 85  See/year ppm 892  PRTX -14 (°C)
837 ks 62 893 RTN 4
@38 & 66 894 ¥LBLS Z1 @3
39 EEX iz @95  [LX -51
a4 i 7 8% R -31
641 3 &2 697  ENT1 -ii
a4z £ -Z4 858  ET08 22 @t
§43  STOS 35 &€ Cal/em® sec ppm 899 aiblb I 16 12 |computeZ “l/ki
@44  FRTA -1¢ H.G.U. 188 z -Z§
845  SFI 16 21 é: 18:  EEx -23
@46 RTN 24 182 5 a5
847 xLELC 21 i3 163 X -33 7i
#4858  Rile 36 g i@d  ST+9 35-55 &5 77 /Ki
645 -32 185  RTN Z4
a85a EEX -3 186 ¥iBLec &1 i6 i3 Compute total temp.
as1 5 s 1 187 sTol 35 &1
85z X -3Z  Heat flgw ! 188 RCLS 36 a5
853  &T07 35 67 (Cal/cm” sec ppm 183 S§Txi  35-35 &i
854  FRTX -14 118 RCLE 36 &8
855 KT 4 111 §T+1 35-55 @i
less *iBLd l£1 i6 i4 112 ROLI 36 &l
- REGISSTERS . DETER-aT [ TSI o c
2 3 .
° riaste) n.0.U. |ghdetugmy 8 |7 i/
SO0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E 1
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STEP KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
113 FRTX -is °
, v Total tem C)
114 RITN 24 p ( 70
115 R-S 3
120
180
130
190
140
200
150
210
160
220
LABELS FLAGS SET STATUS
A B C D 0
Heat Gen HGU Heat Flow|”Init. FLAGS TRIG DISP
a P b c dvx 1 ON OFF
Use Used Used Init. Used 0o O K DEG FIX £
0 1 2 3 2 10 GRAD O Scl O
5 5 7 5 - 2 O g | RAD O | ENG_ O
3 0 n
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Program Desecription 1

~
Program Title PMYSICAL  PpofERTIES OF  SEAWATER , B

Contributor’'s Name JAmes w, ELKINS o o
Address PIERCE HALL ~cepP; MARVARD UNWERSITY

City CAMBRIO6E State MA ZipCode O2138
\_

(Program Description, Equations, Variables THE THERMA,  ConpUCTIVITY OF SEA
WATER (K)as a Suaction oF hmpe/m&w‘e and presswe (S = 34994 %00)
is Ca[c,u,loj'md $rom: e .
K= 55286x102 + 34025 x1077P + B34 x0T
~3.3058 x 16-9T3 (Womdeg™)
where 1= 'femFerc&wz C  and F= pressule m bars.
THE  FREEZING POINT  OF SEA WATER(TY)|
as a Sunchen of sa’.'nn‘r\j and depth (meters) s , L
T.;QC) =- 00137 —0.051996 S%e — 0.0000 7225 (S %0)? -
O.000758 = B
where 2 15 depth . meters and = S%o 15 ,,‘mc,,,,s,a,fmfft}-
,  THE SURFAcE TeEWSioN  OF UEAN SEA
CWATER  as a Sanction of  temposatuve and salmity s
E =Sufoce tension (MM'OF 103 (25.6% —0.(44F + 0.022) S%s0)
Cwhere 1 s the 'hZ;MFéfa’{’ufe _C°C> and SYeo 15 Hhe ,,:is/_:ﬂﬁ},,w.

Operating Limits and Warnings Note K (T, F) Js < 7(‘“’ ction o £ 7,(?"1/3"471“”? _

_ana pressure T; { 5% ) 2) s q 'f!em ction _a¥ _.,A_:g,‘/leufg a M/f'éf’l‘)
an Sufquc teaston E( 7; 5‘%0> s a 7(‘1"6{16" of f@m}’efﬁ_ﬁgl_e_‘__
snd  salinity. Smetmes — seaweter s quea . cé/am)u'/} [ﬁ/"/ao) stead
of m/sz'7 (5%e).  The cmversion releton 15 S%a = [ IESS Clle.

( N
This program has been verified only with respect to the numerical example given in Program Description /l. 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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Program Deseription 11

| Sketch(es)

| I—

~ D
Sample Problem(s) WC‘«IMMt@%zﬂwWﬂ"al édndo{ d:v:f&j (K n WO"' 6/9,?"),, 7%3 S

.f,n,,Ff"f""""‘),, fohm+ of sea c«)a“ef) and  Hhe Suf{'aca +dn5ul§wn ‘0-5 clean sea waler

,.W(,N,"’f"); if a 7"}@” volume o§ scawater af e surface [Z:Oma'fefs)
saf 20°C | S=3%.99% %o , and pressure =100 bars.

Solution(s) S S
51 tA -> 0.0000
[$1 C8] »  .6000
20 [Al ) > 20.0000***(0)
34994 LB o 34, qa 4 0% (%)
10T > 100, 0000 * ¥ (bor)
. [ex > —\qisErr (°0)
fgaccs > 59035 - O Nomdg
| rdrel - 73533 -07" ({w)

7

Reference(s)Eﬂ—ﬂmg emgi Dolflzr h;), B:\‘ m'v) Keﬂ‘ef, DP 1,0179) l m_,ﬂ—'7 Ef:i’/ /7) é 77 j
Swface tenson: Flevvung, KH and Reue”e} 4 R. /(H3q), “Pe cont Macine Sedmerk
T (NTrsked) Awen S Yetol. Geo\o , Tulss, Okla oma,
_,,ﬁ\&m\ condut wity - C&s’(a“i) V,I)ﬂan/ey, EM. and /:/S'C'Acf/ £C. //777), /?eeg«)/&g _,@/g,,)
L 2, 3.




User Instruetions *
Phqs:m' py~of‘cr+|es of Seawoter
PT K(TPMumdeg” E@stln TP
p (bars) 2 (meters) T (5%,2)€
STEP INSTRUCTIONS DATAUNITS KEYS DATA/UNITS
I Load  both sides of card 1]
L Initalize Hhe proaram L SILA ] O.0000
3 Prit OP"’\on ’ I_S—J [ B | . 0000
4 Enter  temperatuee (°C) C S | A ,J °C
S Enter  salindty’ (0/007 S %o l H Bl S%o
G Enter  pressate  (pags) Dars [ I C | bars
7 Ehter  depth  (metors) pmetels | I D] meters
g Calculate  Seezina peint LI |
T (S7w,2) ~°C el [
9 Cafeulate tHhovma [ condictiorty [ ] |_,7 ; N
/([Cp) Wendzg =’ / L,f} [C || Wendes’
[0 Calcwlats  surface’ Tension I ’
E(TS5%)  Mm~ l[*Jl l[: N~
[0 ]
[ ]
I
[ 1L ]
[ 1]
.
I .
(I
[ 1L ]
[ 00 ]
[ 1 ]
[ 10 ]
[0 ]
I
.
(I
(I
[ 1L ]
1]
I
L]
I N
I
1L
L]
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97 Program Listing |

COMMENTS

STEP

KEY ENTRY

KEY CODE

COMMENTS

h

27
[

35
-6z
ac

Iv\\"\al\%Q

) T 0 Fe G P

DD D D DD D
R RN

.
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o ) Ty e 05 L G0

a7e
ar7
a7s

)
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Fi

)

s =1
20

e

&o

ac

i

-
-2
g5
frinl
ge
L R J
-ZE
_a7
33
Fo
g4
aa

e

a7

el
37
85

e~

S

-£2
oo

g
i)
34
(i
TE &
P NERE 25

-£2
a1
ci
&4
&4

_as

o 2
IE 3o
LREWI <

-62
g8
8z

az

R
gl
35 4

a@
c

-

1 43
PR = g

¢ 23 68

2z ee
21 @@
a1

Y

o
R frTed
21 8e

22 @@

%.5196- 03

-
3.4015 -0F

2
[.9364-05

3
-3.305%-09

4
-1.3160-02

5
~5.1990-02

6
-1.2250-05

7
-1.5900-04

8
2#46+0 |

9
-/4406 -0)

SO

S1

S2

S3

S4

S5

S6

S7

S8

S9

A

T°C

S%o0

% (\mrs >

D
z

'2.2100- 02
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
13 FIX -11 SToRE T'emrzfa‘h\m ! E‘:‘ RCLC 36 i
114 F&% & 27 gE A 176 ¥ -35
115 T -14 171 + -55
1i6 i 35 11 172 RCLé 36 ac
117 s 173 + -gg
118 2112 STORE  Salnity Ied ot -2
119 -11 B 175 Fa?® 1€ 22 @@
126 16 27 g@ " 176 A -14
121 14 177 =1 .
122 3 12 17 prieis T A T
123 sr 179 36 88 Caledlate
=¥ TP =] T [eyr TE 89
I'E'f_ 21 L STore  Bressure 15": :‘:t-: U‘j Su/;;lcé Enszoﬂ
125 FIX -1 n C 181 36 11
126 FAT 1€ 27 8B 182 -25
127 PRTX -14 183 38
28 STOC 35 13 184 RLL IE 46
128 RS 54 185 Rl 36 1z
1-!- i oo e 44 = - 195 ¥ _:'E,
36 ¥LBLE 21 14 StoeE DEPTH 186 X 35
131 FIs -11 _ 187 + -55
13z FA? 1§ 23 @ mn D 188 EEX -3
133 FRTY -14 184 3 83
134 STOD 35 14 196 -24
135 ReS s 19} -1z
136 x¥LEBL 21 15 192 1€ 23 @
137 RCLE IE 12 193 -14
35 ENT?H -21 194 5 )
qu E vz e Caleulate -f('eazmj : -—= = — —-
148 ROLE I 8¢ fo'rﬂ‘
141 X -35
142 ERY -41
143 RCLS 36 85
144 -35 200
145 + 55
146 RCL4 36 84
147 + 55
148 RCLT 36 er
145 RCLED 3€ 14
156 X -35
151 + -55
152 FIX -1
153 Far 1€ 27 @@ -
154  FRTY -14
55 <3 51—
c- i <TI0 o s 17
1""2': *EE_LC e ic: o (a/cu [ate Y%e/m/
157 FCLR J&6 11
158 ENT? 21 (andbcﬁuiy
155  ENTt -2
166 k; az
161 ¥ ki
162 RCL3 36 &7
163 X -35
_ " i 220
1nd -g2
165 35 8z
166 X -35
167 -5t
16§ Reli 7 & LABELS FLAGS SET STATUS
A B C D E - 0
T $ %o P () Z J¢ Frmt ¢ FLAGS TRIG DISP
a b c d e o) 1 ON OFF
START p? K E(T,5%:) o0 ® | DEG = | FX
2 3 a 2 1 08| GrRaDO | sc O
NO Ff’ﬂ“t pfwﬁ
5 7 ) 3 3 g la g RAD O ENG O
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Program Desecription |

Program Title SIGMA-T  AND Aou

Contributor’'s Name TAMES W, ELKINS

Address PiERCcE WAL — CEPP 5 HARVARD WUNIVERS\TY

City CAMBRIDGE State MA Zip Code 0213% |
\_
—

Program Description, Equations, Variables The  Swst pcd‘* o5 ths program cal culates SlgMa‘t
(O't), s‘)ecém c)mvn‘h) (0'9) Sor Fz?eremce, ;ﬂer\s:hj fq O‘? Pwre» Lud’z(‘ at ifo&, and
Ol.el\srhb o@ Soan»ad’er (9) od’ od’hosfl'\emc.. pPressole . Th.a gormu l&fa are

o

Sema-t:  0p= X Zby g O where [o5 = T-44 % 107 (T) (10O-T)
LR

T = temperature °C S= So.l\mh:) Yoo
values of be are 3\uzn in Proc}mm Lnshmj
Specibic gravcty.: op 0499975 03 - ©.025
Dmsrh;) of seawaler ¢ $ - 03> /1 o000 +1| Cd)rams /m.ll«l.fer)

The second part  calcalates +he affamnir oxjjan
utihization (AOW)  from +he  temporature, Sql«n-h), and  Aissolved ox})ﬂan(DO),
DO can also  be calculated Som ACU. ac(_orclm1 o Weiss (1110, the
Solubllth) wm mLUGSTE) /Lter  Srom  water Sdurated aic at o total pressar e of
one Mf‘\e-m 1S

In C* = A+ A, (0olT) + Az n(Thoo) +As (TH6od + S% (B, + B, (Teo) +
65 (T71007%) where T s +he absolute temperature OK, A's and Bs
ave com;’ruvx*s nlluw 1 Prao)run Ls’nmj amA So/oo (B Sa‘wn‘hj. AOH 15 7(0&0
bu) A’OM= C**C wlf\era C s ‘W\a- abseweo\ onjﬂevx concevx"To}\oﬂ-

Convorsion conchuats 4 sed are 1=y = g9.3 MUD gram atomsof O Jiter % fig‘”mlﬂg

Operating Limits and Warnings SIGM'« -T paﬂ’ ot pf‘mat‘am con nct be used Sor pure waten
Sometimes seawater s guen i cMommfy (Q°loo)  insteod oF salin tf\a (5%¢). The
conersion  relotion s S%e = 1.30655 Cl oo

_ V,
g

This program has been verified only with respect to the numerical example given in Program Description Il. 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.

L _/
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Program Deseription 11

L

Sketch(es)

J

I

Sample Problem(s)

(Cl=1%%51%0) , and  dissolved ouygen content (DO)

Calcalate  sgma-t (og), speo-‘?m density CO’S:), 0{0"5\*3 (3), &Aoa
(d’ Temf)@raj’ure, ) 27. 6506 ,sa |.mhé 34, OS'S'%O

‘S’or o avven \JD[UWO OS' SeaweNes
oF 2m| /llfef .

Solution(s) Kevsreoxes .
[s] CAl > 1.0000
2765 [Al - 236500 (TC)
34.055 [B1 > 340558 %)
£ > 21,8305 (o7)
[R/s] > 21.3049"% (eg)
R/s] > 1,0218“*’“"‘@)%
21¢] > z.oooo::(po%)
L > 22%.3250 (Aal‘%_‘—“g

7

SN
Reference(s) Y'emA-T ¢ Foiono%,n.?- and H. Br‘,du\, IQ?S) ,%eugxc, qmor}bmd o\ens#j of
seowaer a amosphonc pressure , Joamal of Munne Sconce, Suplement, 33, 63-82.

Aou: Kester, PA (1479, Dissolved Gases sther thaa (D2, pd7, wm Chemical Qeﬂwa%%q

ed. 0.0 R(lmﬁ and & Skirow 2" ed ton, Acod.e wic ITess.

Woss, RF 670), Deog - Sen_ Rensracch 17, 711-735.
J
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User Instruetions

sieMA -T 8 AOU

po2ds Aou

, 7

mmole  ml
/(5 3_,'%_

oL 0y 5 P Aou‘%‘ftl)o

STEP

INSTRUCTIONS

INPUT

OUTPUT

DATA/UNITS DATA/UNITS
[ LOAD  COMSTAVTS  inTO STORALE RECISTERS Ei] [ ]
byy = -2.04F42 » 107° bao Istol[ o | byo
(F swep*l  bso = 200066 * |O7° b 30 lsto ]| v | k3o
WS BEES by = ~h233%2 x 107 bso [STOll 2 | bao
DONE,6TO2, = 492498 X |07 o |sTO|| 3 | b.e
by = 560566 % IO"S' by [sTOl | « | by,
by, = ~6.63300 X |0 bz, Istoll s | bs,
byy = 540236 % 107° paz | I5TOIl € | b3,
bo =-28%542 % 1076 baa 51Ol 7 | bza
b= 22588 x |07 bas sTOIl 3 | ba,
., =-5.9285]  x 10~3 b ISTO]| 9 | b
L456— = $4.3] a1z | [sToll T | sm3es
LOAD  SECONDARY  REG\SYERS | S || PzS]
b. = 43145 % 107% b.. Istoll o | bua
be, = 8.01226 x |0~ Doy Isto Il 1 | bo.
bm=""“\OOO * lO-l boo ISTDH 2 ] bao
A, =-1334292 » 10" A, IsTOll 3 | A
A, = 2496339 x |0%? A SOl 4 | A,
A = [ 433483 % 10" . Istoll 5 | As
Ay =-218349200 x  1O6™ R [Sroll ¢ | Ay
B, =-3302600 2 lo7* B. |S10]| # | B,
By = L425900 x  [0°* Bz STl ¥ | B.
Ba =-1.700000 % 1067? Bs [SToll 4 | Bs
SWITCH  RBACK  To NORMAL MoDE | $ |[Pzs]
WRITE  REGISTERS ON ROTH SIDES | $ | [ wonm
OF A  CARD I
2 LOAD  BOM  SIDES  OF PROSRMM (ARD .
3 PRWT  MODE ? | s |[A | [).ocoo
4 ENYER  TEMPERATURE oC T °C LA ] T°C
S ENTER  SALINITY S %% S%o ‘ [l B S0
A CALCULATE o I Il D | ot
CALCULATE o | || R/s | Yo r
CALCULATE o ] | IRs] <
2| CALCUUATE  Aou FRoM Do (Do 4E | | Ilc | [y %<
g CONVERT 'qq'd—/ﬂlftf Yo MQ/,Qd'Lr A(/md%far l 5 I M///f'fe/‘
9 CoNVERT dmolefi, to M ptr| #7%, s |l £ MY ter
10 CALCULATE 0o’  ERoM  AoU LI ILl | VL E T | ™
I .
L
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
! Zioii e +
o) STORE  TEMPERATURE
o d
| in A
] store  SAunTY IN
] B
._______._.__ L.
p -
{ (AucucaTg (oF% :cz
| 35
Calculate C'5>
i
a
a
A
a _ e
A3 Calculate ¢
i
H ;
! al
i g5
1 cC4
1 21 8! Calculate %
1 15-54
Py 4w -
16 Je !l
i az
i &7
1 gz
REGISicno °
8 9
0 1 2 3 4 5 7
byo Dso b,o bio by, bs | - bay - bZ' = b
SO S S2 S3 S4 S5
b:z bol boo [ /42 A3 B) Bp_ B3
I
A B H
T °C S %o UseD C ¥9q.R)
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97 Program Listing 11

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 ) [ o2
114 ! | ez
11 5 gz
’
1 3
r _4c
! L=
i 3 1
1 - 36 15
1 24 .
1 21 12 qu(.\.{la{'& Aou Srom
: po
27 8!
f. IS 13
i SE iG
1: -45
i JE 4E
. 27 @s
I )
1] 51 L ____ - _
132 FCLE Calcwla¥e PO {foonM
i34
135
138
137
138 !
128
148 #
14! ] 5 -
147 z -24 -at o§0 250
My-at o M XI0,
143 + -55 4= P+ T
l
144 RCLT I &
145 FCLE 36 BE —— e — — e =
146  RLLA JE 1! mwole o5 O,
147 - ) z+o ﬂf CSO
iy o K? ,2 2
148 ! 8!
143 8 80
158 & g8
151 : -24
152 + =55 < ! —_— - - =
157 RCLA Je 1t 2 ¥LEL= PRaNT  OPTIONAL
15 i gl 2 Fas
155 I ag 2 I:-TJ”
56 g 2 SFé
i - = = H
iay = -4 < i
1! 52 Z FTN
i I z ¥LELE
1€ -35 Z CFa
i -55 217 @
i %€ 12 2te RTH
1 =35 i kLELS
1 -£= 228 Fa?
IRS e 33 221 FETH -14
18¢ STOE 35 18 z ETH 24
167 P2 1£-51 | g =p
58 RCOLA €
165 RLLA 7€ 11 LABELS - FLAGS SET STATUS
A B C D E, U [}
T S %o I° ™% -40UP o5, 05 ; 0 [Hou*F-PsF° PewT? | FLacs TRIG DISP
a b cUg-at 3 mi |d “ le mumade _% 1 ON OFF
p? i Al i s o0 X | DEG B | FXx ®
0 T X 2 3 7 2 1 0®| GRADDO | scl O
2 0 R | RAD O | ENG O
5 6 7 8 9 P? 3 3 0O 'z n
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Program Deseription |

(" )
Program Title ATMOSPHERIC THERMODYNAMICS
Contributor’s Name Dick Jenssen
Address Meteorology Department/University of Melbourne
i Parkville Victoria i 3052
\Caty AUSTRAL IA State Zip Code
( . .
Program Description, Equations, Variables General Description
The program computes variables usually determined from a thermodynamic diagram
such as the skew-T/log p.
1. Given temperature (T) the saturation vapour pressure, eg> may be found.
2. Given T and pressure (p) then the moist adiabatic lapse rate (Fm), the
potential temperature (6) and the saturation mixing ratio may be found.
3. Given T, p and relative humidity (u), then the 1ifting condensation level
temperature (TLCL) and pressure (pLCL)’ and/or the wet-bulb temperature
(Tw), and/or the equivalent temperature (Te) may be found.
4. Given T, p, and T, the dew-point temperature (Td) may be found.
Given T, p, and Td the relative humidity may be found.
Thus given T, p, and one of u, Tw’ Td, the other two of the triad may be found,
and hence all variables listed above may be determined.
Note that equivalent potential temperature may be found once Te is known.
Note that actual mixing ratio (q) may be found from q and u
EQUATIONS - See attached sheet.
Operating Limits and Warnings
Data in registers 0 through 8, and secondary registers O through 9 must be
preset before program use: this data is best stored on a magnetic card.

\ 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.

. W,
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Program Deseription 11

rSkétch(es)

.

DATA: p = 900 mb; T = 10°C;
Find all other variables

U= 0.6 (relative humidity 60%)

Sample Problem(s)

KEYSTROKES
(LOAD DATA INTO STORAGE

CARD SIDES 1 and 2)

OUTPUT
REGISTERS 0.7 and SO0-S9 USING TABLE ON P.9 of 9 OR DATA

10 (ENTER) 900 (f) (D) 10.000 °c =T
(f) (E) 12.261 mb = €
(c) 0.507 °C/100m = T,
(RcL) (D)7, (D) 18.662 o¢ =8
(RCL) (D) (E) 8.625 gn/Kgm = qq
.6(f)(A)(R/S) 6.255 oC = Ty (also stores U)
~ (f)(B)(R/S) 2.668 oC = T4 (also stores Ty)
(f)(C) 2.668 (to store Tq)
(B) 23.766 oC = Te
(D} 32.850 oC = B¢
(RCL) (B)2(f)(E) 7.397 mb = e(T) (vapour pressure)
(A) 1.381 °C = TLCL
(R/S) 807.802 mb = PLCL
~ (ReL)(B)2(E), 5.175 gn/Kgm = q
~ or (RCL)(D)T(E) (ReL)(C)3(x) 5.175 gn/Kgm = gq
'NOTES:1. T is stores in Register D
2. Td is stored in Register B
L 3. U 1is stored in Register C
7
Reference(s) See attached sheets: "Summary of Equations" (Jenssen)
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Y [ ]
User Instruetions
Tw - Td Td -»U Set T, p: »es
1 ATMOSPHERIC THERMODYNAMICS Z’
Tl g e > Tm T e as
STEP INSTRUCTIONS DATAIUNITS KEYS DATA/UNITS
1 | LOAD DATA IN RO-R7, RSO-RS9 FROM TABLE P.9 0f9 [ 1]
OR FROM DATA CARD (SIDES 1 and 2) L1 ]
2 | LOAD SIDE 1, SIDE 2 OF PROGRAM CARD I
3 FOR SATURATION VAPOUR PRESSURE ONLY: L1 |
Set temperature T T °C [ £ I[ E] €s mb
4 | FOR MOIST ADIABATIC LAPSE RATE, POTENTIAL [0 ]
TEMPERATURE, SATURATION MIXING RATIO I
4a | Set temperature T T °C ented [ |
Set pressure p p mb [ £ Il p | T oC
4b | For moist adiabatic lapse rate, Tm [ c Il | rm°C/100m
4c | For potential temperature, 6 [0 ]
Set temperature (this may be any temperature) T' °C [ D]l ] |oe(1")°C
4d | For saturation mixing ratio, .
Set temperature (any value) T' oC e Il ] qs(p,T")
5 | FOR LIFTING CONDENSATION LEVEL TEMPERATURE [ J0 1 | gm/kgm
AND PRESSURE, EQUIVALENT TEMPERATURE, WET- [ I ]
BULB TEMPERATURE 1]
5a | Set relative humidity U (0 < U < 1). U [ f ][ A ]
If U is not known go to step 6 or 7 first L 0]
For wet-bulb temperature, Ty [R/S]] ] Tw °C
5b | Then, for 1ifting condensation level data (A J[ | | TeeL °C
[R/STL | |[pLcL °C
5¢ | And/or, for equivalent temperature, Te (B J[ ] Te ©°C
For equivalent potential temperature, 6e (D [ ] 6e °C
6 |TO FIND DEW POINT TEMPERATURE (10 ]
Set wet-bulb temperature, Tw Tw ©C [ £ 1[ B ]
Then [R/ST[ ] [Tg °C
If w not known, go to step 5a or 7 (0 ]
7 | TO FIND RELATIVE HUMIDITY I
Set dew-point temperature, Td T4 ©°C [ f ][ C |
Then [R/STL ] U
If Td not known, go to step 5a or 6 [ 1L ]
8 | FOR MIXING RATIO (U known) [ 10 ]
Do steps 4a, 4d. Then set U U [ x Il 1 [ q(1,p)mb
(Td unknown) [ 10 ]
Do step 4a. Set Td (or compute it) Td °C [ e L] q(T,p)mb
[ 10 ]
L]
] ]
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STEP

KEY ENTRY

KEY CODE

67 Program Listing |

COMMENTS

STEP

KEY ENTRY

KEY CODE

COMMENTS

ot [gLBLf €32 26 15 RCL 2, 34 0%
0 34 00| + Y]
+ él £ LN 2] 52
h Yo 35 62 060 ¥ 35" 62
R | 34 ol RCL ) 34 ol
X 14 X 11
9 e* 32, RCL © 34 00
RCL, 2 34 02 - 51
X z_:u_ A RN 36 22,
oo | RIN 5 22 q_Lef cl32 25 13
18 E |31 251§ 33 12|
£ B 34 16 h RN 26 22/
7Y 36 52 RO B 3 12
3 GSBf 2 |3 \§ o W gsB & Bl 22 |5
+ g1 cL_D 34 14
1 (/] . QSR B3] 22 5]
- 51 . €l
4 l/gc. gj‘_é; A RIN 3 35 224
RCL, y g _Laf (32 25 it
00 |x %} 3o ¢ 32
A RN 35 22 16 =N 35 22
4 LBLL d[32 28 14 RCL D 34 Wy
& 33 )8 £ GSB E(3l 22, 1\
o 35 080 X 1
6o 33 S0 g 33 o8]
RIN 3F 22 R § 34 o5
9 L-Bk;f P ETY 2é€ Y X U
o 3 0 RCL Y4 34 oy
- RIN 3% 22, - 61
030 GSE B |31 22,15 6 2y 06
D 34 14 I
R 6 34 06 X 11
X | 34 071
RQ. 71 3y 07 000 |4 ¢l
+ 6l X 1
RQ. D 34 4 so 9 32 9
Rl A 2 M R P 3y
= 5l X 1l
X U S + 833 61
040 fh ST 353 Ra D Sy iy
R H 3 o4 . 03 |
X 1 1 ol
- 5 a3 42
I ol CCH N 4 3 33
RC. & 34 06 a RV 35 53
& RcT 26 34 ENSR. 4l
X v il ENUSR, /Y]
+ 6l £G5B w31 22 I5]
= 8 oo A a3
0 | ST 35 33 8 ag% 36
Ra. E MY RA. 3y oq
X 7 A 11
fh RCT 35 34 + ﬂﬁi
Ra 3 3h 03 1 RoL & . THE)
+ 6l - 5
T 8l RC. 0 [ 32y 0o
REGISTERS
° ! 2 ONSTANTS{' SEE SHEET LABELEB "DATA"’ “Used | Used
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
CONSTANTS}  SEE SHEET LABELHD "DATA"
A T, B Ty ¢ u D T E p ' Used
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KEY ENTRY

67 Program Listing 11

KEY CODE

COMMENTS

STEP

KEY ENTRY

KEY CODE

COMMENTS

67

a et 35 54y £ PS 3l 42
+ el 170 RcLp 34 iy
4 x> 3254 + bl
RCL | 34 O} A PN 26 22
A Xy 25 52 £ LBL DI3| 25 4
e 8\ £ PS 3l 4
ReL A 33 il LO 84 90
120 x 11 + 6l
RCL 4 4 09 ESX 43
- 5 2 o
- 81 RU. E 3y is
+ il—. 180 _‘:.
h LsTx 2 RCL 1\ 3y ol
A ARS 39 64 A )X 35 62
. h_Yx a5 63
[2) Y") X 11
l ol &) 34 00
130 - 51 -
£ X 3 g PS 31%_&
G O 22 A_RIN 35 2
h RV 35 63 f L8L c|3) 2513
A RN g 3 2{?. 190 L D
q LBL. 1 35 q
9 GBf e|32 22 |5 =
R o ay 13 Rcl. D 34 1y
X 17l £ PS 31 y2)
140 34 1y PcL © 3y 60
£ QSR P31 22 00 + 6l
- 81 + g\
£ PS 31 42 [k ST 35 33
L 3 oy ECL. 34 01
A qli 35 63 X 1
RO & 3y Of RolL. 9 3y 0oq
X 1 + Gl
ReL & 3406 (h RCT 36 34
£ PS 31 Y2 o D 3y |
150 = 5 Rcl. O 3y 60
R[S + A
£ GSR O3 22, 00 s gl
L D 3y 4 RcL. 8 kT
£ GSR O 210 A |
+ 81 l (2]
cL & .5y +
) 1 - 1
| 36 22 £ P 3) 42
- L8L B3] 28 12] £IN 35 2
160 caD 24 4 ~ LR, 0|21 25 ®0
QSR E[3) 22 15 E_ 25 2) 42
C . O a3 oo
X 11 + 6l
£ R _32,_%2 220 RA._\ 34 :1
%CL 2 £ PS FY!
Hx a5 % x 3 63
RCL 3 | 34 63 A aiu 35 g%
X 1
LABELS FLAGS SET STATUS
A_g:Tw BT > Tq [°Tq>U Pioput  [FEveg 0 FLAGS TRIG DISP
“TreL Prep| et T Get I |0 T>8 [eGet q | o D% | oee & | rx &
0 Usgd by | 2 3 4 2 10 X GRAD O scl O
s 5 > 5 5 3 g lél RAD 0O ENG O
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SUMMA

RY OF EQUATIONS: ATMOSPHERIC THERMODYNAMICS

T is
Note

1. S

temperature (°C): U is relative humidity (0 < U < 1):

s dewpoint temperature (°C): and T is wet bulb temperature (°C).
that U is defined to be

U= qs(Td)/qs(T) where g is saturation mixing ratio.

aturation Vapor Pressure

e

2. S

T + 242.6254453

S -4271.071252 ] -

(T) = 269782133.1 exp [

aturation Mixing Ratio

q

3. Relation between T, T

s(T) = 624.46846 eS(T)/{p - eS(T)} gm/Kgm

q° Tw and U

3a.

where

3b.

T and U give Tw from the solution of

a (T) + XT - q (Ty) - XT = 0

X = (a+ bT)(c + dqs(Td))
a = 1.041185084 b =-1.029627108 x 10-3
c = 0.36664504 d = 3.823128854 x 10-3

T and Tw give Td from

a.(T,) - cla + bT)(T - T,
%$Tg) = T pvemroTy - ovkon




Then

3c.

-4271.071252
In [{pqS(Td)/(624.46846 +a (T /269782133.1]

-242.6254453

T and Td give U from

U= q (T /ay(T)

°C

69
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Given any one of U, Tw’ Td then the other twn can be found
by scanning 3(a), (b), (c) cyclically. If two of U, Tw, Td

are given, then the third can be found from the appropriate routine.

4. Lifting Condensation Level Temperature

.151978365
Ue (T)

T = 1670.312578 > - 111.2137286°C
LCL (T + 273.26)3l496503497

5. Lifting Condensation Level Pressure

3.496503497 m

PleL =P [(TLCL +273.16) /(T + 273.16)] b

6. Equivalent Temperature

1.062445218
Te =T + 2.40073851 [UqS(T)] °C

7. Potential Temperature
2/7

6 = (T + 273.16)(1000/p) - 273.16 °C
T in °C

8. Moist Adiabatic Lapse Rate

.9754738016 + 5284.246205 eS(T)/pt
ro- 5 °C/100m
1 + 8384300.279 eS(T)/pt

NOTE: t =T + 273.16 °K



DATA:

242.6254453
-4271.071252
269782133.1
624.46846
0.36664504 3
3.823128854 x 10~
-1.029627108 x 10~
1.041185084

Register

3

NOOPpWNDFO

SECONDARY REGISTER

273.16

3.496503497
1.062445218
2.400738510
0.151978365
1670.312578
111.2137286
5284.246205
8384300.279
0.975473802

OoONOOUOTP_HWN- O
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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



EARTH SCIENCES

Earthquakes, faults, plates, gravity, and sea water are considered by
these programs under the general heading of earth sciences. Geophysics,
geology, and oceanography are the major disciplines for these programs,
which simplify many of the earth’s physical characteristics.

EARTHQUAKE MAGNITUDE — ENERGY CONVERSION

P AND S SEISMIC WAVE VELOCITY DETERMINATION

ELECTROMAGNETIC SEISMOGRAPH FREQUENCY RESPONSE

EARTHQUAKE SEISMIC WAVE RADIATION PATTERN: SHEAR FAULT

PLATE — TECTONIC VELOCITIES

PLUNGE AND RAKE OF FAULTS

DEPTH OF STRATA

STRATA THICKNESS

TRUE AND APPARENT DIPS

BOUGUER ANOMALY GRAVITY REDUCTION

GEOCENTRIC DISTANCE — AZIMUTH — BACK AZIMUTH

HEAT FLOW

PHYSICAL PROPERTIES OF SEAWATER

SIGMA-T AND AOU

ATMOSPHERIC THERMODYNAMICS

HEWLETT ’! PACKARD

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

Reorder No. 00097-14017 Printed in U.S.A. 00097-90192
Revision B 2-78
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