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PROGRAM DESCRIPTION I e s

- Program Tite PLANING BOAT POWER PREDICTION

Contributor's Name ... Edmund. Glowacki

Address e 40 Bold..Craft Engineering Corp..,.4163. 0xford Ave. .

city .. .Jacksonville State/Country._ F 10T ida

try_ Zip Code . 32210

Program Description, Equations, Varlables . This program predicts effective horsepower (EHP

requirements for planing craft over a selected range of speeds and

longitudinal center of gravity (LCG) locations. It essentially autamates$

. the "Savitsky short form" procedure (Ref.l) where all forces of
propulsion, 1ift, drag and weight are assumed to_agt through the vessel!

center of gravity. This provides an excellent tool for preliminary

Ui

design. when_variables such as propeller shaft angle and position are

not yet decided

— ~—The program prompts for all inpufs: . .
; "CHINE BEAM=" B,

It

maximum chine beam (feet)

"BOAT WEIGHT#“ZCS displacement (pounds)

. . Ib seck
water density at desired temperature ( ~FH
{see page 100

 "WATER DENS.=" €’

(continued on next page)

Necsssary Accessories_QNE_Memory moduyle, printer

Operating l.lmlu-ndwﬂnlnglA Zero (0.0(3) input for speed _and/qx_ul_.CG increme{ljz

will cause the program to calculate the same condition over and over

again.

Reterence(s) (1) Savitsky, Daniel, "Uydrodynamic Design of Planing Hulls",

Marine Techonology (MT), The Society of Naval Architects and Marine

Engineers (SHAME), New York, Qct, 1964, (2) Blount, D.L.. and Fox,D.L..,
"Small Craft Power Prediction", MT, SNAME, NY, Jan. 1976

| This program has been verilied onty with respect (o the eical pis given in Prop Osscripiion ii. User scoapts and uses thia program matsrial AT HIS OWN RISK, in reliance solsty upon his own
inapaciion of the program matedial and withoul reliance upon any rep ion or dmeoript dg the program material.

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEGUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING QUT OF THE FURNISHING, USE OR PERFORMANGE OF THIS PROGRAM MATERIAL.

l NEITHER HF NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS PROGRAM MATERIAL. INCLUDING, BUT NOT LIMITED TO. THE
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Input Prompts cont'd

"DEADRISE=“@ =deadrise angle at midchine length (degrees)
(RS : R i ) _ +

"KIN. VISC.="[L/) = kinematic viscosity‘of water at desired
A
temperature(ft/ééc) (see page 1l1)

"LOW SPEED=" V}$= slow end of desired speed range (knots)
"HIGH SPEED=" \[{'= fast end of desired speed range (knots)

. "SPEED STEPS=" ®T = desired increments through speed range (knots)
"AFTMOST LCG=" aftmost end of LCG range (feet from transom)
"FWDMOST LCG=" forward. end of LCG range (feet from transom)

"LCG STEPS=" desired increments through LCG range (feet)

These quantities are calculated within the program but do not

appear as printed output:

il

"/ = boat velocity ('Ftégc) = VKT x1.689

Cv = speed coefficient = %B iz, (9=32.i5 J‘:/ge‘.f-m)(Ref- 1)
PX

)

CL€=lift coefficient for a surface with deadrise (Ref.1l)
N
—g—VBn

CLo= lift coefficient for a surface with no deadrise (Ref.l)

= C p +0.0065 B C

V;r mean velocity of water over planing surface with deadrise

=\ i | - 0.0l&ﬁ_ - 0.006_5'3(0.0|%E IM)O" 1‘/1_

™ <os B (Ref.1l)
= = VAB
F?e Reynolds number A ﬁyir {Ref.2)
C = schoenherr turbulent friction coefficient (ATTC line)
- {__2-_"-?-4 } (Ref.2)

l‘ﬂm(RQCk)



Page 3 of 18

{continuation page)
Printed output for each desired combination of LCG and speed includes

several "by-products" of the EHP calculation which are of interest to

the boat designer:

"**CG= **" jndicates LCG location (feet from transom)
"KT=" Vnr= boat speed (knots)
"LAM=" ), = mean wetted length-beam ratio (Ref.1)
_ LCG 015[ )
- E . -——-T—-——
PX S2i(&f+2.39
"PORP=" porpoising coefficient = “fa (Ref.l)

(to be used with graph on page 9)

il

wp= T

trim angle, average of centerline and chine {(degrees) (Ref.l)

¥ K
Coof 0.012VK + Mg;i\_]
Y
"RBH=" bare hull resistance (pounds) (Ref.1l)
z
=N\ tan?T + QVAK Bp; ( C¢ to.0004)
2 cos B cos?
"py=" Fv = volume Frpde number = V,F;A)l/‘

"APDRAG=" estimated appendage drag (pounds) (Ref.2)

= RBH (0.005 F, + o0.05 )

"RTOT=" total draq (pounds) = RBH + APDRAG
"EHP=" effective horsepower = RIOT ™ (Ref.1)

)
Of special interest of the terms listed above are Cio + Cp ¢ A

Notice that each of these terms appear on both sides of the equal sign

in their respective equations, This feature precludes the use of simple
algebra to solve the equations. A successive substitution routine was
employved to cbtain solutions. Levels of accuracy selected are to one rore
significant figure than is readily obtainable from design curves in the
references, i.e. C *E-4 , C,*E-6 # AN¥*TE-4 (lines 153,232 and

108 respectively, in the program listing). These limits can be changed

to suit the operator. Each additional significant figure of accuracy
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desired required  approximately six additional seconds of running time
for each subroutine being modified, e.g. if the accuracy of )\_and C;
are increased to ¥ E-5 andt E-7 respectively, the entire EHP calculation
can be expected to take about twelve secconds longer to run than it
does without modification.

The American Towing Tank Conference (ATTC) standard roughness
allowance of 0.0004 is added to C;, the Schoenherr friction coefficient.
Thisjsidentified in the program listing {(line 248) and can be adjﬁsted at
the discression of the operator.

Advantages of the program over manual computation include increased
speed and accuracy. This designer found it takes three to five minutes to
manually produce one EHP calculation using the design charts in the
references. Program running time is approximately one minute for each
calculation, Perhaps the greatest advantage of the program lies in its
ability to provide resultsover a user defined range of speeds and iCGs
without the need for operator attendance once the initial input prompting
is completed.

Other variables are held constant. These are quantities which are
first chosen based on the designer's experience. One or more of these
variables may be modified after the results of each program run is
analyzed. After a rough hull layout is established, quantities such as
chine beam and deadrise are fixed. Trim, porpoising or powering
predictions may suggest changes. Boat weight is also relatively fixed
for a given load condition, as structural and machinery weights are
estimated from principal dimensions and performance requirements.
Kinematic viscosity and density are fixed as properties of the water

temperature and type, i.e. salt or fresh.
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The variable over which the designer still has control at this
stage of modeling is the LCG location. Major weight items, particularily
tanks and engines can be shifted to affect LCG. We are interested in how
ICG movement will affect boat performance.

The ability to vary speed over a desired range allows output to be
plotted in a familiar format, e.g. speed vs power, speed vs trim, etc.

Note here that if only one speed and/or LCG is desired the initial
speed or LCG can simply be reinserted for the upper limit of the range
and for the non-zexo increment by pushing [R/q when those prompts are
displayed. If a zero (0.00) increment is inserted the program will loop
infinitely, repeating the same condition over and over.

The program predicts effective horsepower (EHP). This is the
towline power actually required to propell the boat without regard for
losses in efficiency due to gear boxes, hull-propeller interaction,
bearings, etc. The efficiencies of these and other elements are grouped
together in what is called the propulsive coefficent‘ﬁg. For planing
craft.)YD varies from 0.50 to 0.55 (Ref.2). The amount of horsepower that
must be installed (in terms of what manufactorers call the rated SHP of
their engines) is obtained from the relationship SHP = %%? . The
conservative use of 0.50 forhvb results in the requirement that
generally twice the EHP be installed in order to achieve predicted
performance.

This program is not intended to turn the man on the street into a
planing boat designer. Rather, it provides the néval architect with
fast, accurate predictions to help with engine selection and general

arrangements during the early stages of design.
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1]

N

CHINE BERM= 14.54

BOAT WEIGHT= 56, 060.90

WATER DENS.= 1.93
DEADIRISE= 16,08
KIN. VISC.= {.89E-C
LOM SPEED= 15.0@
HIGH SPEED= 30.98
SPEED STEPS= 5.9
AFTNOST LCG= 18.88
FHDMOST LCG= 28,96
LCG STEPS= 1.8

x 6= 15,90 =
KT= 15,88
LAM= 2,75
PORP= 8.43

I= 5024

RBH= 5,522
V= 1.47
APIRAG= 336
RTOT= 5,857,
EHP= 27

KT= 28.08
LAK= 2.29
PORP= @.32 »
T= §5.95
RBH= &,362.
Fy= 1.9%
APDRAG= 434.
RTQT= 7.817.
EHP= 431.

Ki= 25.00
LAM= 2,83
PORF= B, 26
T= 5.61 .
RBH= & 798,
Fy= 2.45
APDRAG= 341.
RTOT= 7,297,
EHP= 566,

KT= 30,62
LAN= 1.92
PORP= €.22
T= 4.67
RBH= &, 726.
Fy= 2.94
APDRAG= 626,
RTOT= 7.304.

EHP= &78.

RPDRAG= JBl.
RTOT= 35,247,
EHP= 242.

KT= 26,08
LAN= 2.58
PORE= 8,32
1= 5.26
RBH= 6.870.
Fy= 1.9
APDRAG= 428,
RTOT= 6,491,
EHP= 399,

KT= 25.00
LAn= 2,28
PORP= B.26
T= 5.1%
RBH= 6.493.
Fy= 2.43
APDRAG= 5z8.
RTOT= 7,813,
EHP= 538.

KT= 38.08
Lan= 2,94
PORP= 8.22
T= 4.57
RBH= 6,631,
Fy= 2,94
APDRAG= 619.
RTDT= 7,249,
EHP= 668,

APIRAG= 273,
RTOT= 4,782,

EHP= 219,

KT= 24,00
LAN= 2.72
PORP= 8,32
T= 4.64
RBH= 5, 647.
F¥= 1.9¢

APBRAG= 331,
RIOT= 6.838.

EHP= 371,

KT= 25.08
LAN= 2,37
PORP= 8.2
T= 4,71
KBH= &.2%7.
F¥= 2.45

APDRAG= 4L,
RT07= £,752.

EHP= 519.

KT= 30,48
LAM= 2,19
PORF= 8.22
T= 4.28
REH= £,331.
F¥= 2.94

APTRAG= 611,
RI0T= 7.183.

EHP= bb6,

PRINTOUT FROM SAMPLE PROBLEM T
i e LCO= 19,88 = — ¢ | CG= 20.080 *+
_ 1= 15.88 - KT= 15,08 )
—  Lhé= 3.8 ~ LA%= 3.7 |
- PORP= 8,43 PORP= .43 |
— T= 4,58 — = 7,09 ]
- REH= 4,946, . RBH= 4,489, ]
Fy= 1,47 - FV= 1.47 ]

S S S,




PROGRAM DESCRIPTION II  cues oe

| Sample Problem (Sketch if Desired)

Determine engine horsepower required
and optimum LCG (between 18' and 20'
fwd of the transom) for a 50' triple
screw boat:

= 50000#
¢ = 16°
By, = 14.5°

assume seawater @ 70 F
top speed = 30 kt

BoeTTom PRESSURE

3 DEADRISE

SOLUTION:
Input Function Display Comments
[USER) set USER mede. .
[(XEQY SIZE 022 establish ROO through R21 - |
A ead program shrds, 1=1 "PRPP" ready._in [Lﬁl
' {Ly] CHINE. BEAM. = Bex = 14.5"
14.5 [R/S] ROAT WEIGHT = = 50000%
50000 [R/S] WATER. DENS.= € =1.9876 (page 10) |
1.9876 [R/S] DEADRISE. = 8 = 16% e e
16 (R/S KIN. VISC V- 1.088 x 10->(pagell)
1.089FEX] 5 [cH (R/S LOW SPEED = use 15 kt
15 (R/S] HIGH SPEED = 30kt
30 {R/S] SPEED _STEPS = use 5.kt _increments
5 [R/S) AFPTMOST. LCG..= 18! fwd.of transSom ...
18 [R/S] PWDMQOST LCG = 20' fwd . of transom . ..
20 R/S] LCG STEPS. = - use 1' increnents
1 (R£8) rogram will run automatically ‘

hrn 12 caombinations of speed
and LCG. Qutput is. shown on. .
age.7. Plots. . of EHP vs spee

hre nrepared. on page..3..to

help select optimum LCG.

Optimum LCG location for tﬁf
hinimum smooth warer resistarjce
i at 20' fwd of transom.

sup—. EHP 660 1370 np totdl
e 0.5 -

1320 hp / three shafts implies

each_engine . should provide
| 440 hp.

Rnnning time _for _data..i .
Fnd 12 tases was 10 min, 20 gec.
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n REGIME OF
PORPOISING
5 .

| PORPOISING LIMIT
LINE

TRIM ANGLE, DEGREES
m

L /!
t?-fM‘
r" I . ‘{.:’KT
. *3onr
4 ookl 15T
ﬁ=2°°/// ok scaLE
REGIME OF
 B=10%- STABLE PLANING
2 - ——
B=0° (
-
N O O VO O T O O O O O A
0.0 015 0.20 0.25 0.30 0.35
"DORP" = C /2

Porpoising limits for prismatic planiag hulls

(Reproduced from Ref.l with permission of D. Savitsky)

1. Locate porpoising factor (PORP) on the lower axis.
2. Locate predicted trim angle (T) on the left side, vertical axis.
3. Interpoclate appropriate "PORPOISING LIMIT LINE" for the
charactoristic deadrise angle (@) of the boat.
4. If the intersection of PORP and T lies below the limit line,
the craft is stable.
Points for the sample problem (with LCG=20') are shown plotted. The

sample craft appears stable throcugh 30 knots.
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Table of Density of Water ‘
These valuas wars adopted by the Americean. Towing Temk Conference in 1942.
Tho fifth signiflcant figures are doubtful.
Denaity of Density of Denslty of Density of
Preash Water T;mparat;re Sea Water Fraah Water _'rgmperat;rc Sea Water
egree A, P egreo Pe
b x ;2c-/:t* d 1b x iep'/rt‘ 1b x sec?/rg! & 1o x sec®/ret
1.9399 32 1.9947 1.936 61 1.9901
1.9399 33 1.9546 1.9379 62 1.9898
: 1.9400 34 1..9946 1.9371 63 1.9895
; 1.9400 .3 1.9945 1.9375 o4 1.9893
; - 1.9401 36 1,994l 1.9373 65 1.9890
: T.9k01 | 37 1.99%3 || 1.931 66 1.9888
i 1.,9400 38 1.9942 1.9369 61 1.9885
i 1.9401 39 1.99% 1.9367 68 - 1.9882
1.9401 40 1.9940 1.9365 69 1.9879
1.9401 4 1.9939 1.9}62 70 1.9876
1.9%01 iz 1.9937 1.9360 71 1.9873
1.940% 43 - 1.9936 | 1.9358 12 1.9870
1.9400 by 1.9934 [ 1.9355 13 1.9867
1.9400 45 1.9933 1.9352 T4 1.9864
1.9399 46 1.99% B R E 19861
1.9398 47 1.9930 | T.9347 76 1.9858
1.9398 48 1.9928 1.9344 11 1.9854
1.9397 49 1.9926 1.9342 8 1.9851
1.9396 50 - 1.9924 1.9339 19 1.9848
1.9395 51 1.9923 19336 % 158
1.9394 52 1.9921 1.9333 -8 1.9841
1.9393 53 1.9919 1.9330 82 1.9837
1.9392 54 1.9917 1.9327 83 1.983%
1.9390 55 1.9914 1.9324 B4 1.9830
1.9389 56 1.9912 1.9321 8s 1.9827
1.9387 57 1.9910 1.9317 86 1.9823
1.9386 58 1.9908
1.9384 59 1.9905 R
1.9383 7 60 1.9903 |

4
!
1




Thewe values were adopted by the Americsn Towing Tank Conf:
The fAfth significant figures are doubtful.

Teble of Kinematic Viscosity of Water
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Kinematic

Visosity of Visconity of | Viscoesty of Viscosity of
8C0OB 0 8coalty o 8coBlty o 8COB1LY O
Frosh Yater | cugres 7 | S Vatge | Froen vgcer| TOOUIES smn asqr
£t /se0 rt?/sec 2% /sec £t®/nec
1.9291 32 1.1937 61 1.2470
1.8922 33 \ 1.1769 62 1.2303
1.8565 34 1.1605 63 1.2139
" o1.8219 35" 1. 1444 64 1.1979
'1.7883 36 1.1287 65 1.1822
1.7558 31 1.1133 66 1.1669
1.7242 38 1.09683 67 1.1519
1.6935 39 1.0836 68 1.1372
1 RAIR ! 4o ) 1.0692 69 1.1229
1.6349 4 1.6846 1.0552 10 1.1088.
1.6068 42 1.6568 1.0414 " 1.0951
1.5795 43 1.6298 1.0279 12 1.0816
1.5530 4y 1.6035 1.0047 13 1.0684
1.5272 45 1.5780 1.0018 s 1.0554
1.5021 46 1.5531 0.98918 [ 1.0427
1.4776 47 1.5289 0.97680 76 1.0303
1.4538 L] 1.5053 0.96466 11 1.018
1.4306 49 1.4823 0.95276 18 1.0062
1.4080 50 1.4599 0.94111 19 0.994b47
1.3860 51 1.4381 0.92969 8o 0.98299
13646 52 1.4168 0.91850 Yl 0.97172
1.3437 53 1.3961 0.90752 82 0.96067
1.3233 54 1.3758 0.89676 83 0.94982
1.3034 55 1.3561 0.88621 Ay 0.93917
1.2840 56 1.3368 0.87586 85 0.92873
1,265 7 1.3180 0.86570 86 0.91847
1.2466 58 1.2996
1.2285 59 1.2817
1.2109 60 1.26




USER INSTRUCTIONS

Page) 2
SIZE:
(HP-41C) 022
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1. |set JUSER] mode; read in program "DRPP" [LN]
2. lcall PBPP (L] CHINE BEAM =
3. {input max. chine beam. (ft.) B rx [R/s] .BOAT WEIGHT=|
4. linput vessel displacement...(lb.) A [r/s] WATER..DENS.=
5.linput-water-density (‘bse:}}\/;".r ) e [R/S] DEADRISE =
input deadrise angle at
6. Imidchine length (deg.) e [R/s] KIN. VISC. =
s
7. linput kinematic viscosity ({LGZc) Y [R/S] LLOW SPEED =
- input slow end of desired
input fast end of desired H
9. |speed range (kt.) V! [rR/s] SPEED STEPS=
input Qositive, non-zero V
10. {speed increment desired wr INCR- | [ /q] AFTMOST LCG=
input aftmost LCG desired LCcG .
11, {(ft, from transom) ser ) fresl o | PWDMOST. LCGs
‘ input foreward-most LCG desired LC Gewo
12, 1{ft. from_transom) f [R/S] LCG STEPS =
input positive, non-zero CG INCR.
13 4LCG dincrement. desixed LCG INCR !ﬁ/sl
For next run, repeat 2. thru 13,
If only one speed is desired, inpuf it for |"LOW SPEED=" aAnd press
[R/S] three times.
-similarly-
If only one LCG is desired, input 1t for "AFTMOST LCG=" hnd press
[R/S] three times. ]

of 18
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PROGRAM LISTING

097 XX41C

KEY CODE

STEP/
LINE KEY ENTRY  (87/87 only)

COMMENTS

T

@1+LBL "PEF
pu

@2 “CHINE E
EAM="

@3 PROMPT

64 STO 8@

E‘S a4 i__ (13

@56 ARCL ¥

87 PRA

@8 “BOAT WE
IGHT="

89 PROMPT
18 STO @t
1 1 Ili_ a8

12 ARCL ¥

12 PRA

14 "WATER
EMS.="

15 PROMPT

16 STO 92

17 "k "

18 ARCL ¥

19 PRA

28 "DEADRIS
E="

Z1 PROMPT

22 STO @3

23 “F

24 ARCL ¥

=5 PRA

26 "KIN.
SC.="

27 PROMPT

28 STO @4

29 vk v

28 ARCL ¥

31 PRA

32 "LOW SPE
ED="

23 PROMPT

24 STO 18

35 §T0 85

I6 F

27 ARCL =%

28 PRA

39 "HIGH SF
EED="

VI

48 PROMPT

store B"in ROO

.store /\ in RO1

store @ in RO2

store @ in RO3

store [J in ROQ4

store /#V,in R18
storelte in RO5

STEP/
LINE

KEY CODE
KEY ENTRY (8797 only}

Page 13 of 18

COMMENTS

41 STO 06
42 "k

42 ARCL =
44 PRA

45 “SPEED
TEPS="

46 PROMPT
47 570 @7
48 "k -
49 ARCL ¥
sa PRA

51 "AFTMOST
LCG="

52 PROMPT
S3 STO B8
54 v -
55 ARCL *
56 PRA

57 “FWDMOST
LCG="

S8 PROMPT
59 STO 99
68 "k ©
61 ARCL X
62 FRA

63 "LCG STE
pg="
64
65
66
67

sto

FPROMPT
STO 1@
sa l_ (1}
RRCL =
&8 PRA

&9 ADv

7o+ LEBL 99
71 ok 11T
G= "~

72 ARCL @S
I3 "F kwr
74 PER

THelL Bl 9T
v6 RCL 1%
7 “KT= -
T8 ARCL X
79 AVIEMW

28 1.689

81 *
82 STO 117
g3 322.15
24 REL @aa

to

dis
sp
ca

Vs

llglr

store V:; in RJUb

in RO7

store LCG asn
in

store LCG
in RO% 7 fwe

STOTE1 HCC wew

print LCG for the
ran

store \/in R17

re speed incr.

RO8

e of speeds

ollow

Rlavspriph,
lculation

!

Nots: Raler o "HP-41C OWNER'S HANDBOOK AKD PROGRAMMING GUIDE" for speacific information on Fi on | - Rafer to Appandix E in
keywirokss. Tha Funcil ndex is found at the very back ot the Handbook. E
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PROGRAM LISTING
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097 X241C

TEP/ KEY CODE STEP/ KEY CODE

MNE  KEYENTRY (87007 only) COMMENTS LINE KEYENTRY (877 only COMMENTS
85 * \ 124 “PORP= -
26 SeRT compute CV 1=E5 ARCL =& display/print
27 - 136 AVIENW PORP
g8 STO 19 store (_in R19 137 RCL B3
go+LBL @81 v 138 .B8BES 0.00650 is fiyst
96 =12 139 * guess at (,,
@1 5.21 149 STO 16 store it in R1§
9z * 141+ BL ©3
93 2.39 142 STO 11
Sq4 + 143 . &
95 1% 144 Y1rx
9E CHS 145 RCL 16
27 .79 146 *
95 + 147 RCL 21
99 RCL ag 148 +
168 RCL @@ 149 STO 1S this loop
1@l - 158 RCL 11 determnines K
102 XY this lpop 151 -— C
1= -~ determines 152 ABS Lo S
164 STO 26 A 153 1 E-4
185 RCL 1& 154 ®R>Y7?
iBe - 155 GTO 84
187 HEBZS 156 RECL 15

] 168 1 E—4 157 GTO B3
v 199 X>Y7? 1S58+LEL 94

116 GT 82 159 RCL 2@
111 RCL 19 168 SERT
112 RCL 28 161 STO 1%
113 STO 16 162 5
114 -~ 163 ¥1¥
115 GTO A1 164 8855
116«LBL @z 165 *
117 "LAM= . 166 RCL 19
11& ARCL 28 display/print 167 Xt2
119 AVIEW ~ 168 ~ compute T
126 RCL 61 169 RCL 1&
i2r 2 178 612
122 * ‘ 171 =
122 RCL &2 172 +
124 -~ 173 RCL 11
125 RCL 17 compute (C, o 174 R{PY
126 RCL 4@ 175 -~
127 * 176 1.1
128 w12 177 17K ’J
129 - 178 Ytx
138 STO 21 store ( ,in R21 179 STO 12 store T in R12
131 = 184 “T= ~ “\
132 ~ 'compute PORP 181 ARCL X display/print
123 SGRT ! sz aview /7T

Mobs: Fl-hm--nmncmswsnmmommumoanmmewu"ummmmmm.nnrmmumnmmnaduw.ﬂ-hmmsm
87 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for sxaci keysirokss.




Der 087 W341C

rEP! KEY CODE
NE  KEY ENTRY (6797 oniy)

COMMENTS

STEP/

183
i84

1.1
¥R
185 RCL 2©
186 SERT
187 =*

188 .0@12
189 *

198 STO 16
191 .6

192 vt
193 RCL A3
194 *

195 .BBA6S
196 *

e 197 CHS

& 198 RCL 16
i 199 +

266 RCL 12
291 COS
202 -
283 RCL
264 -
2@85 CHS
286 1
207 +
208 SERT
209 RCL 17
210 *

211 STO 13
212 RCL BO
213 *
214 RCL
215 *
216 RCL
217 -
218 STO 14
219 .6682
226+LBL. B85S
221 STO 16
227 *
223 LOG
. 224 .242
225 WPy
226 -
227 Xtz
228 STO
229 RCL
238 -
231

28

a4

HBS

z2a

~ compute Vm

store Vmin

compute R,

store Rein
first guess

222
233
234
235
£36
237

239
248
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
2608
261
262
263
264
265
R14 266
at ¢ 267

268
269
270
271
272
273
274
275
. 276

R13

this lgop Z£77¢
determinés 278

P 279

280

LINE KEY ENTRY

PROGRAM LISTING

KEY CODE
(67/87 only)

Page15 of 18

1 E-©
R*¥?
GTO ®e
rRCL 14
RCL 15
GTO ©

238el BL

RCL
RCL
*k
RCL 13
RCL
He
®H12
*
RCL 15
. 0664
-+
*#
RCL
cos

2
*

-~

RCL 12
co%
-
RCL
TAKN
RCL a1
e

+

FI¥X @
“REBH=
ARCL =»
RYIEW
RCL @81
2. 15
b

*

RCL @2
e

=Y

1-%
Y1Tx
RCL 17
XL >V

4

FIX 2

B3

Ce \

ATTC roughness

compute
RBH

disglay/Print
RB

compute F§

— e ¢ = e =

Nole: Reler to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for inlormation
ool A proa o M. on keystrokes. The Funcion index is found at tha very back of the Handbook. Reter 10 Appandix E in
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r

Oer 097 XJ4cC

EP/ STEP/ KEY CODE
NE  KEY ENTRY LINE KEY ENTRY (8797 only) COMMENTS

onlv COMMENTS
281 “Fvy= 51
282 RRCL X dlsplay/prlnt

283 HVYIEW

284 Xt+2

285 . -BS

286

287 . EIS compute APDRAG
258

2g9 k{ >

298
291 FIK “

- 292 FIPDRF-IG—
i " dlsg ¥/pr1nt
4 293 ARCL ¥

294 AVIENW

| ggz LASTX compute RTOT

v 297 “RTUT~ 3

[ 298 ARCL X . . )

! display/print 70 O
299 AYIEW > RaBT Y

[+ 388 RCL 17
[ 3a1 *

3az 5506
383 -

284 “EHP=
2@5 ARCL = disglay/print
366 AVIEMW EH

a7 HDY

38 FIX 2 80
g?g zgt ?g increment spegd
311 + N
3iz STO 18 store \lw in R18

313 RCL B6 recall “speed lifiit
314 K>V .
315 X{=¥7? .
316 GTO 98 If new speed is X speed limit, proceed to LBL 98.

317 RCL "85 If new speed is speed limit, reset LOW SPEED

218 STO 1& into c .
319 RCL 1@ n current speed register R18 and increment LCG.

320 ST+ @8
221 RCL @8
3z2 RCL 89
323 RLY? i T

324 STOP “" T T — -
325 GTO 99
326 END

R b s - 00

compute EHP B

Increment LCG and test to assure it is \<\ FWDMOST LCG.
If it is greater than FWDMOST LCG, proqrdm stops

Nota: Feler 1o “HP-41C OWNER'S HANDBOOK ANO PROGRAMMING GUIDE" fur specii information on keystrokes, Tha Funcikon index i found al the very back of tha Hendoook. Fater 10 Appendin E in
67 or 87 “OWNER'S HANDBOOK AND PROGRAMMING GUIDE™ for exact keystrokes.
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~ REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS

00 B ex sze022  TOT.REG..121 _  USER MODE
01 Ja ENG FIX 2. SCI oN_X oFF.____
02 e pEG X RAD GRAD .
03 S
04
05 LOW_SPEED INIT FLAGS
06 1 YIGH SPREED # 8IC SEY INDICATES CLEAR INDICATES
0g T RPF BT Fon
00 | TWDMOST LCG
10 | LCG STEPS

" 11 Chro
12 T
13 Ve
14 Re_ .
15 | Cia, Cg
16 | wvarious
17 v
18 | current speed ~
19 c.

120 X

! Cepp o L
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
DRPD LN o




KEYBOARD
CARD LABELING

XXX HP - DR R

] PG [ ALPHA]

KEYBOARD

.. SYSTEM
CONFIGURATION

SIZE 022
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AT
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P
RS

2y
s
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