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AVIGATION/RNAV
PREFACE

For many years pilots have depended on a sliderule type of flight computer,
plotter, and sectional maps for flight planning. Now there are available
various calculators to replace the sliderule flight computer, and some at very
reasonable prices such as the "Avstar", Some calculators even have numerous
aviation programs built into them.

What has been offered is not enough and doesn't really meet the needs of
the pilot. This problem was observed in the March 1981 issue of Commuter Air,
"Most of the...programs built into these calculators are of relatively little
practical use to the commercial operator..." And a pilot writing in the
Profesgional Pilot, April 1981 stated, "At this time I can only recommend
three units for Rnav use; Texas Instruments! TI59 and Hewlett Packardls HP&7
and HP41C models. Unfortunately, off the shelf Rnav programs that truly meet
the requirements of the "real world"Rnav have not been developed by these
manufacturers. +.. Hopefully this will change as the use of programmable
calculators for Rnav grows."

The average professional pilot, flying in the present sophisticated ATC
system needs and is willing to use a good navigation computer. When the
flight department can offord it, they will use very sophisticated and
expensive ground and airborne computers. Most departments, however, cannot
afford what is available.

When pilots see the HP41C being used for Rnav planning, they are impressed
and desire one for themselves. Until they find out they have to program it
themselves for the capabilities needed. Not everyone has the desire or time
needed to do the programming, and few capable enough mathematically to do it.
Nor is it easy to find someone else to do the programming for the pilot, because
even if they are capable, they do not understand the world of the cockpit.

A practical aviation program needs to be offered to the aviation world
that meets their needs and is supplemented with programs such as weight and
balance, TAS, Mach, wind, flight management, etc., The proposed program meets
this need., It provides preflight planning as well as inflight route changes;
it provides for all types of navigation fixes, not only airports and vortacs,
but intersections and Rnav waypoints as well. It is this program which is most
needed by the average professional pilot who flys IFR and/or Rnav, and which
can meet their real world needs. It will make the HP41C a viable and justifiable
tool to the general aviation community and flight departments, which will result
in an increase of HP41C system sales.

This program is submitted to Hewlett Packard for consideration to help
meet the challange presented by the aviation market,

Robert A, Tinms
10=14=-81
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wamvew  PROGRAM DESCRIPTION I -,

Program Title AVIGATION - AVIATION NAVIGATION

Contributor's Name _ I

Address

City _. State/Country Zip Code

Program Description, Equations, Variables _This program prompts for navigation fixes and computes

into secondary legs by Area Navigation (RNAV) Waypointse The individual legs, with

their associated data, are stored in proper sequence; each leg in 5 data registerge

The primary legs have starting and terminating fixes determined by latitude

and longitude coordinates; or if desired, as an intersection or waypoint defined by

a heading or radial and by a distance from the coordinates of the reference fixe

The program will, if desired, calculate a waypoint over the departure and

destination airports.

Each leg has its starting fix Identifier stored with the next register the

waypoint fix if the fix is a waypointe. The true course and distance is stored next,

followed by the altitude and magnetic variation. The final leg data will be the

interpolated wind for that altitude,

At anytime a waypoint is not desired (either a terminal or enroute WP)

input may be declined, Input is declined by resumning program egggg;ign_gixhwlgzgl.

The flight may be terninated by declining the next primary leg terminating fix;
the program will them prompt for the destination waypoint, Finally the airport

elevations and climb/descent winds are prompted for, also the performance data,

Program execution is then passed to the Aviation Fly Program,

Necessary Accessories__ A _card reader is recommended,
The following subroutines are used: "NFIX", "CRS", "Wp", "TWP",

Operating Limits and Warnings
"WIND", & YPRF", TIf a mistake is made on data entry, the program must be started

over., Tdent may be corrected as long as the incorrect isn't in the data registerse
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wmaovey - PROGRAM DESCRIPTION II 5. 2

Sample Problem (Sketch if Desired)

Flight: Depart the McGhee Tyson airport, Knowville, TN; fly direct to COWAN inter-
section with WP's off of Hinch Mt. Vortac and Chattanooga Vortac; Thence V54N to the
Rocket Vortac, V54 to Muscle Shoals Vortac, and direct to Muscle Shoals, AL airporte.
Coordinates: PORECAST WINDS ALOFT

M Gh - x) ' .
¢ egg TZ§?2511T3T53 Sg?gznw’ lt;}vw 30001 60001 90001

Knoxville Vortac - TYS (on Data Card = TYSV) TYS 0410 0615 0718
35 54117 83 530410, 1 Cy CHA 0610 0918 1124

Hinch Mt.éVortac - HCH (on Data Card = HCHV) MSL 0710 1125 1530
35 L6151 84 58V43mMi, 1 E

Chattangoga Vortac -~ CHA (on Data Card - CHAV) AIRCRAFT PERFORMANCE
34057140 85°09112m0, 1°E Climb: TAS 115 kts, F/F 54 gph

Rocket Yortac - RQZ (on Data uard - RQZV) Cruise: TAS 180 kts, F/F 34 gph
34 VATANAS LU 86° 38102", 2%s Descent: TAS 190 kts, B/F 24 gph

Muscle “ho&ls Vortac - MSL (on Data Card — MSLV)ROC 900 fpm, ROD 500 fpm
2121 120N D
34°42124M1 87°29129 Wy ° Data from Weight & Balance:

Muscle Shoals - MQL o} ,lev.
S5 5 6 36,5:27,.”, % Gross Wb 5000 1bs
Fuel 100 gal, = 600 lbs
SOLUTION:
Comments
PERTINENT DATA REGISTERS R4@= *TYS" .
R41= ©.66A@ o T
AYNAY RESULTS USED LATER R42=  244.0448
IN THE AYFLY PRGGRAM R43= Goae.e61d
R44= 67.8178 .
R45= “WP:HCH" - U S
R46= 1531.8193
Rig= 78 R47= 244.8298 ‘meffﬁ? ﬁaa Ikaixa e e,
R48= -BAA8. 0614 e e et e
R14= de@s R49= 183.8228 e
R15= 192 RS8= "MP:CHA" S ol
RG1= 3331.8211
R19= 981.0088 R32= 244,08328
R26= 58,8125 R53= -36RA. 6610
R21=  558,0008 R34= 103.8220
R22= 79.8160 R35= ~COWAN"
R23= 115.0088 RS6= ©.0008
R24= 180.6088 R57= 247.83%4
R25= 198.0608 R58= -4088.8818
R26= 980.0600 R39= 78,8127
R27= 5b6,BB08 R6#= ~REZY"
R28= 54,0694 Rel= @, 6800
R29= 34,0668 R62= 263.8438
RI6= 24,0660 R63= -4880,08820
Red4= 83,8158
RI3= 34,745 §2‘§= S%Zgg _ B
R34= 6.000 = A )
R35= 600,000 RE7=  292.9860 , .LE’G #6 Data
RI6= 5068.088 R68= -48a0.0818 o
R17= “WP:TY5* Re9= 83,8158 )
R38= 2218.067 R78= =MSL" ) v
Destination Identifier
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Input

Function

Display

Comments

T¥S

90,018

_RQZV

4000

60,01
904018
MSLU

| 35.4845 .
8345934 .
"M%YSV”TffﬁZIZQﬁf

CCOWAN

XEQ AVNAV
| »/S

R/u"
ﬁf@ o

R/u_

BT

oRQzv.

70,01

_MSL ..

w8¥.3637.

981

é0.01
0.015

550

110.0257[LWM

3heddd3

Load Data Card

| owaze o
CMAG2

Vwscomez

FROM?
CARD
TYS LAT?
- TYS LNG?
TYS VAR?. ...

M8 3

CARD

4'_‘COUAN N

COWAN LAT?

;NH&D FIX?
LIG MC?

"Lua DIST?

TYS TO WP?
ALT= 0%
ot AL,

wor
. WP:HCHL TO WP?

ALT='80007

WA6?
_WA9? o

WP:CHA TO WP?

- WP:CHA TO WP?

ALT = 8000?
WA6?

COWAN TO?
COWAN TO WP?
ALT= 80002
UA3?

WA3?

WAG?

RQZV TO?
CARD

MSLU

_ MgLU LAT?

' f:g,ngnt;nue thgunggxam.wmw;” va

|Use CHA Winds,

Asking for Departure airport
TYS isn't on the data card, but
load card for next flx to save
__having to push R/S twice to

COWAN INTER&EGTION 1s 277° s 38 DME
from CHA Vortac.uﬂmww

Use IYS Winds .

RQZ improper waypoint, it iy
beyond terminating fix, = ]

Same altitude and winds. .

lt !
NéwU a defn éleed new w:.:;ds

Spelling mistake

AT S

ALT =40007

CARD.

MSL
MSL LAT? o o

MSL LNG?

MSL VAR?
MSLV TO WP?

ALT = 40007
WA3?

MSL TO?
MSL WP?
DEPART EL?
WA3?

WAG?
DEST EL?

WA3?

.Terminate flight as. MuL.lS the

Same altitude, same winds.

Destination airport :
Terminal wayp01nt»1s declined,-

U51ng TYS winds

Use MSL Winds
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Sample Problem (Sketch if Desired)

SOLUTION:
input Function Display Comments
70,01 R/S | cLIMB TAS? |
180 R/S DESCENT TAS?. ol .
190 R/S Re0DaCe?
900 R/3 ReOeDe?
500 R/S CLIMB F/T?
54 R/5 CRUISL F/F?
34 _R/S. DISCENT F/F? L S
24 R/S. . Program is transferpd to the AVFLY program! . .
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USER INSTRUCTIONS

AVIGATION/RHAY Page 6
SIZE:
41 4 5N
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1, w{f}:';ze andrun uelght &Balance. GW in 33 Dy Fue_?l Weight in R35.
_2 | Begln AVNAV | Lxmg| avwav FROM?
3 | Input departure airport identifier, V_IDENT R/S see Step A
from Step A (2/7) or Step A skippedp (ident) WP?
N from Step A (11), skip Step 4 (ident) TO?
4 | Input terminal vaypoint fix identifier, | IDENT {R/8 see Step A
. from Step A (2/7) or Input declined o (ident)T0?
5 | Input identifier for leg terminating fixp IDENT | [R/S] | see Step A
from Step A or Step A skipped. (ident) TO WP?
6| Input vaypoint identifier | mavr | [R/S] | seestepa
__Input declined, skip to step 11 ] .
from Step A . N ALT=07%
7 | Input Altitude | Alt feetf |[R/S WA#?
) . If declined displayed altitude willl be enterefl.
.8 | Input Wind aloft as required by Alte . | DDD.VVV | . m I WA
| . __(# thousands of ft= 3,6,9,12,18,249B0s34s494P,53) w_,..
Cannot be declined if nev altitude pr if 1twls thef:).rst 1eg. . -
If declined, prior wind aloft is enftered and ptep 9 skippeds | . =
9 | Input next higher Wind Aloft if requiredl DDD.VVV] |R/S) |WP:(ident) TO WE
_If declined, step 8 input will be eptered, |
10 | Repeat starting with step 6. T PR S R
11 | Input Alt, & Winds (same as steps 7, 8, | 9) (Ident) TO?
12 Input Ident. for new legs term., fixe. IDENT see Step A
If declined skip to Step 14
from Step A (ident) TO WP?'
13 Repeat starting with Step 6

~
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AVIGATION/ HAV Page 7
SIZE: 41 4 5N
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
(14| Trip is terminaled, Last leg's term, S S
o - fix is the Destination Airport - o (ident) WP?
15 Inpu’o terminal waypo:mt fix identifier IDENT @ see Step A
a from o’hep Ay or input dacllned -k ” D@AHTV};“‘L?}
1 60 1nput Departure a:x_rport's elevation Eleve @Sj . WA#?
| 17 Input w:.ndu (same as steps 8 9) DDDLVVV @ - ~ DEST EL?
| 18 Input Destination airportts eleyatior{ - tlev, v N wa#?
19 | Imput Winds (Seme as steps 8 & 9) po.vuv)  [R/S] |  OLIMB TAS?
20 | Input Aircraft Performance: .
Climb TAS (if declined skip to 21)| TAS [®/s] | CRUISE TAS? _
Oruise T3 M. | /5] | vesomvr msr
| Degcent TA; kkkk .‘ . omsy | [R75]  Re0Ce2
Rate of Climb | oo | [R/S] | R.OWD.2
_ Rate of Descent | poo | [®/5] (CLIMB F/F?
- | Climb Fuel Flow FF [/s] | cruzse ¥/F2
) _ Cruise Fuel Flow PP, [R/5] DESCLNT F/F?
| . peseont ruel Flov oy | BB | avr eograns]
21 Prompts for the same :Lnformauon as ‘tep 20, and gives oppourtunity] to record B
] “bhe aircraft performance data on a Data Card. _then transfers Lo the
AVFLY Program. N . _ ) B




WIATION Fh USER INSTRUCTIONS Page &

Coordinate Input Steps - gymp a4 ¥ SIZE:
Put otep STEP A 41 4 5N

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

1 I:E' Ce:rd Reader nc:rt used, skip ‘t-o 4o ' CARD
B N | - rebiEn o the
2 Load data card:  Data not on the card - go t 4. Data on the card~ original step

3. | Data card not usaﬁ o o | | (ident)
4o | Resume program execution | (ident) 1AT?

_ {(ident) ILNG?

5. | Input Latitude LaT
_If input declined pk:tp to step 8o

6. ~Input Longitude LNG ]ys} (ident) VAR?
e S e B et [ Y Svigd
7. | Input Variation (+w, =% |we | ([GE]) [5] |ocriginal step

8. | If waypoint is being caleulated j:hf; Coorfinate Inpht steps start over. (ident)

9+ | If a reference fix needed, enter ident _| IDENT | ) FIX mMcz .

(Use.u Stex:s Ag 1= 7)

[e/s]
i “Siﬂg ”"'he prior m, ded ne imput | mome | [m/sl | Fmomer
[R/S ]

10+ | Input radial or heading from fix degreefﬁw FIX DIST?

ing oo | deerees ) WMS[ ) FIXDISE
11 | Input distance from the fix | w } R/SI | original step

# NOTE: IF THE DATA IS ALREADY LCADED FROM A PRIOR GARD, ..;T?LP A IS SKIPP“D.
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PROGRAM LISTING

END 373 BYTES Page 7
AYIGATION/RNAY w8 41C
STEP/ STEP/
LINE  KEY ENTRY COMMENTS LINE  KEY ENTRY COMMENTS
@i+ BL ~AYNAY" S 570 IWB Y
az CF 82 5¢ 5F 82
83 CF 29 ! 53+LBL 21
B4 FIZ 8 { 54 CLA
85 "FROM?" S5 RRCL IHD 18
86 SF 81 ? 56 "+ T0 WP2"
87 5F 23 ] 5¢ CF 23
@88 ¥EQ "NFIX" Departure coordinates i 58 KE@ “HMFIX
89 CF 81 { 59 FC? 212 Waypoint declined?
16 RCL @6 - . i 68 L7081
1 570 13 Store From Ident, 61 ¥EQ CRS®
12 £i¥ 62 XER “HP" Compute WP Fix
13 570 14 ) 63 FC2C @7 Waypoint computed?
14 570 15 ! 64 GTO 21
15 570 38 63 STO 13
16 38 66 RCL 12
17 FCC 83 67 ENTERT
18 XE8 ~THP" Departure WP 68 ¥ B4
;s g% 33 Recall From Tdent 69 XEQ 18 Leg Dist, Alt, & Wind
° 78 RCL 11 Update variation

21 48 71 70 87 p
2z 570 18 Initialize leg pointer 72 “Wp:"
Z23eLBL 24 73 ARCL 8%
24 CLR 74 ASTO IND 1@ WP Ident
25 ARCL 8% Store Identifier 73 RCL 18
26 ASTO IND 18 76 1
27 °F TG 77+
28 CF 23 78 RCL 13 WP Fix
29 ¥EQ “NFIX" Coordinates for Primary ! 79 STO IND ¥
I8 FC? 23 leg terminating coord. | 88 GT0 21
31 670 22 Flight terminated? BleLBL @1
32 XEG "CRS™ TC and Distance 82 CF 82
33 STO @48 TG 83 RCL 83
34 RCL 82 Distance 84 RCL 84
35 RND 85 XEQ 18 Leg Dist, Alt, & Wind
36 ST+ 15 86 RCL 31
37 STG 85 Primary leg distance 87 ST0 87 Recall Leg Data
g RCL 11 88 RCL 32 . .
39 570 31 store leg data 89 570 08 Terninating Fix
48 RCL 12 98 RCL 33 he Starting Fix
41 570 32 91 $T0 89 the g
42 RCL 13 92 RCL 34
43 ST0 33 i 93 570 86
44 RCL @6 ; 94 LT0 28
45 ST0 34 ; 95+LBL 18
46 RCL 18 ! 96 - Leg Distence
47 1 ‘ 97 | E3
48 + é 98 /
49 8 * 95 RCL 08 True Course
58 ST B4 1@@ RND

on k

Note: Reder to "HP-41C OWNER'S HANDBOOK AND PROGRAMMINS GUIDF  tor specih

ystrokes. The Funct

index is found at the very back-ol the Handbook.
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LBL'AVNRY PROGRAM LISTING Page 10
ERD 373 BYTES
AVIGATION/RNAY w8 41C
STEP/ STEP/
LINE  KEY ENTRY COMMEHTS LINE  KEY ENTRY COMMENTS
18] + 151 870 34
182 2 ﬁ {52 34
183 5T+ 18 153 FCIC a2
{84 RDN r 154 ¥EG "THP* Destination WP
165 STO IND 18 CR3,DIS ; 155 CLX
1
187 5T+ 1@ 157 PROMPT
188 “RLT=" i 138 5§70 19
189 GRCL 14 ; 159 RCL 43
114 -p7* 16@ INT
{11 RCL 14 Last Altitude 161 ABS
ig ;ggggr ; §§§ ; Average climb altitude
114 RHD L 164
{15 570 14 New altitude y 165 XE@ “HIKD"
116 F57 22 Altitude new? 166 570 28
117 SF 86 167 CLY
118 RCL #7 VAR? 168 ~QEST EL%"
119 1 E3 169 PROBFT
i28 - 178 ST0 21
121 SIGH 171 RCL 14
122 A0 {72 +
123 LASTH 173 2 Average descent alt.
124 ABS 174 ¢ ‘
125 + 175 XE@ ~HIND-
126 * Alt.var ! 176 5T 22
127 ST0 IND 18 5 177 XER “PRF-
128 1 178 GT0 ~AVFLY*=
129 5T+ (@ 179 EMD
138+LBL 11
131 RCL 14 5
132 REQ "WIND™
133 F57 22 Winds entered? i
134 GTO @9 ;
135 44 Wind cannot be declined
136 RCL 18 if leg is the first or
137 H#Y? nevw altitude entered,
138 FS? 86 otherwise, previous legs
139 670 11 wind will be entered.
148 3
141 -
142 RCL IND ¥
143+LBL 68
144 STO IHD 18
145 1
146 ST+ i@
147 CF 88
148 RTH
1494 BL 22
158 CI¥

Note: Refet 10 “HP-410 OWNER'S HANDBOOK AND PROGRAMMING GUIDE ' for ihe ik

yStrokes. The F

ion Index is foun! at the very back-ol the Handbook.
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS

STATUS

00 | True course ! i
01 | scratch ! e
02 ! scratch

03 | scratch .

04 | WP Dist

05 : Leg Dist__ n . ' I |

07 | VARY
08 | Lugt .
09 | LAT!

12 AI'}NGIQMW
13 CLAT
14 | Altitude
1

2T
to |
30 R
31 ! Leg var

32 i Leg lng . .. . f

33~,_Legwlgiw/mpestination WP Ident.
| Leg ident / Destination WP Fi:

_reserved for fuel weight

reserved for grogs weight
.\ _Departure WP Ident.
| Departure WP Fix _
not used .

) i Leg #1;. Ident
foo . WP Fix I

_CRS,DIS |

L Altevar |
Wind data .

40k5N Destination ITdentifiier
N is the number of] legs.

Total distance .
CARD DATA

|20 tclimb wiad
oA
L 1R2

Leg f2:.

Size 41+5N
ENG .
DEG . X

TOT. REG.

FIX ...
RAD ...

USER MODE
ON . .

SCl ..
GRAD

OFF . ... .

#

FLAGS
SET INDICATES

INIT

S/C CLEAR INDICATES

06 | Idemtifier . . | ... ...

10 | Leg pointer | | ,
11 | VAR i o |

119 |Departurs Tlev. |

00

{91}
02

03

joe i ¢
N uand

Fuel in LBS

C iCoorde! R

C {Computing waypoints

.C |Terme fix is a WP

C {New altitude .+
C Waypoint calculatgd Improper WP

Destination Eleve | {1
Descent Wind =~ |

1

{,. - O
T
|

H

?

Fuel in US GALe.

B T

[T S VUM SUS SIS e S

ASSIGNMENTS

FUNCTION KEY FUNCTION
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Program Title . AVIAT ON FLY FPROGLAM. . .. . e

Contributor's Name . _  __ . . ._

Address -

City . . - - .. State/Country . Zip Code

Program Description, Equations, Variables _. mhl S_program Utl}:lzeg the _datft gener_%eg_by -Eh,e_.«AVNAV
program. It calculates the descent point along the flight path for a contimuous

descent to the destination airporte. Uach leg is prefaced with the starting and

ending fix identifiers, If the starting fix is a waypoint that fix will be listed

nexts The magnetic course and leg distance conclude the leg prefaceo. Changes in

altitude while in flight are detected and calculated at the first part of the leg,

Changes_of altitude are output seperately, than followed by the level portion of

the lege

__ Regardless of how many legs it takes on the first climbout to altitude, the . .

altitude and wind aloft of the first leg is used instead of what was inpute.  The

same 1s true for th2 descent, the altitude and wind aloft is assigned to the leg

in which the descent point fallg regardless of what was input originally.. This .

should be taken intn account whe: generating the data with AVNAN Program, especially

if the rate of climb or descent .5 slow,

Necessary Accessories L rinter is recommended, but is optional,

@ i i i i '
Operating Limits and Warnings . Da&@..wfl:?ﬁr WJ‘H‘ be displayed if a level altitude isn't

establishedwprior to the final c:scent. Care should be taken on assigning altitudes

to legs to assure practical climbs and descents.
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Sample Problem (Sketch if Desired)

Aviation Navigation Progran.

previous program,

XEQ “RYFLY"

TYS TO MsSL
T/BIST 192 HH

TYS = WP:TYS
221.89 7.2 HH

TYS to WP-HCH
MC=2439 BIST=44 HH

CLIME 981 + f@6A
HDG=247¢

65=127

DIST=17

REM DIST=175
FUEL=7.8

REM FUEL=93.8
TIME=8:87:45

LEVEL AT 2664
HBG=245¢°
G8=197
BIST=27

REM DIST=148
FUEL=4.7

REM FUEL=88.3
TINE=8:83:13
T/TIME=8:16:81

HP:HCH to WP:CHR
152,19, 19.3 WM
NC=243° [I5T=29 WM

LEVEL AT &@a8
HOG=239¢
G5=197

REM BIST=119
FUEL=5.8

REM FUEL=82.3
TIME=8:88 5]
T/TIME=8:24:52

Execution of the AVFLY program i:

WP:CHA to COMRN
333.19 21.1 WA
KE=243° DIST=32 NH

LEVEL AT £@nd
HDG=239°
G5=197

REW DIST=87
FUEL=5.5

REM FUEL=77.8
TINE=8:89:46
T/TINE=8:34:38

COMAN to ROZY
HC=245© DIST=38 RH

DESCENT Ge@s + 4884
HiG=244¢

GS=za6

BisT=27

REM DIST=68
FUEL=3.2

REM FUEL=74.%
TIME=6:85 88
T/TIME=§:42:38

LEVEL AT <688
HBG=245¢
5=193

BIST=11

REW DIST=49
FUEL=1.9

BEH OFUEL=72.6
VIHE=#:83:26
P/TIME=8 4684

The Aviation Fly Frogram ou,..t ig liched below, wucing the <ata calculated by the

automatic from the

RGZV 1o MSLY
NC=251° BIST=42 RM

LEVEL AT 4888
HDG=261°
68=195

DI5T=26

REK BIST=23
FUEL=4.3

REH FUEL=68.1
TIME=R:88:88
T/TIHE=8:54:94

DESCEHT 4888 + 1462
HbG=262°

G5=208

BsT=17

REM DBIST=6

FUEL=2.8

REM FUEL=£6.1
TIME=8:85:45
T/TIRE=0:59:88

HSLY to HSL
NC=291° DIST=b NM

BESCENT 1462 + 558
HDG=293°

G5=197

FUEL=8.7

REM FUEL=65.3
TIME=8:81:49
T/TIME=1:88:58

LANDING WT= 4792 LBS
RESERVE TIME=1:353:17

HAPPY FLYIHG

Page 13
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EHD 644 BYTES
AVIGATION/RNAY m 41C

STEP/ STEP/
LINE  KEY ENTRY COMMENTS LINE  KEY ENTRY COMMENTS
alelBL -aVFLY" 45 RCL INE 2
82 OF 87 ; 56 SIGN
83 CF 29 ; St LASTX
B4 RCL 18 52 FRC Present variation
85 570 16 Preserve number of registers 53 #BS
8 @ ', 4 RCL 28 Leg's lowest altitude
87 370 86 : 55 RHD
88 570 @39 : a6 4
89 570 {8 ‘ 57 %
18 2.96295 52 STO IND Y Low Alte.var
i1 57- 18 Leg pointer valuc : 39 GTO 18
12 RCL 14 Last leg altitude aA*LBL 1!
13 BCL 21 Destination elevation 61 RCL @2 Groundspeed
14 570 13 62 %
{5 - \, 63 1 £3
16 RCL 27 ROD 64 -
i7 7 65 ST 32 Descent point
18 &8 66 RCL i@
28 ST0 4 Time to descend 68 +
21 RCL 25 69 RCL IND &
22 ST0 &7 Descent TAS i 78 SIGH
Z3¢LBL 18 71 LASTH
24 RCL 12 % 72 FRC Present variation
23 870 21 Leg lowest altitude ! 73 RBS
26 RCL IND 1@ 74 RCL 14 Last leg altitude
27 70 85 Leg CRS.DIS 75 RHD
28 SF 86 § 76 +
29 DSE 1@ SFO6 if 1st leg 77« Last leg altsvar
38 CF 86 78 STO INB Y
31 RCL 22 Degecent “rin 79 ALV
32 KE@ "NC- 88 CLR
33 RCL 11 g1 8F 12
34 X{=Y7 imough time “or the ‘ 82 8F 21
5 670 1 descent in tiis leg? i 83 ARCL 48 Departure airport
36 RO g4 “+ 70 °
37 §7- 1 Descent time used in leg 85 ARCL IND 16 Destination airport
38 6o 86 AVIEM
39 % 87 CF 12
48 RCL 27 ROD 88 ~T/DBIST =
41 % 89 ARCL 15
42 ST+ 13 Legs highest altitude ! 98 "+ MR
43 CLX i 91 XE@ -PR"
44 FS7 @5 Lrror Trap: ; 92 ADV
45 LH Mot enough time for deszent 93 CLA
4 RCL 19 § 94 ARCL 48
47 b i 93 "k x ®
48 + | 96 HRCL 37

Note: Refer to "HP-41C OWNER'S HANDBOOK AND PROGRAMMIMS, GUIDE - for

pecih jon on key The Function index is found at the very back-of the Handbook.
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EHE H44 BYTES
AYIGATION-RHAY W8 41C
STEP/ STEP/
LINE  KEY ENTRY COMMENTS LINE  KEY ENTRY COMMENTS
97 RCL 38 145 FI¥ @
98 ¥=87 Terminal waypoint? 146 “MD="
99 GT0 B@ 147 RCL IND 16
186 ADY 148 I5G 1@
181 XEQ -PR* 149 STO 65 CRS.DIS
182 $EQ@ ~HPD- i5e INT TC
183+LBL 8@ 151 RCL IHD 18
1e4 RCL 19 152 FRO
165 §70 13 Departure elevation 152 1 E3
186 SF @5 Climbout indicator 154 # Var
167 RCL 14 155 STO @8
188 INT i 156 + MC
189 2 ! 157 ¥E@ “DLR"
118 + { 138 FL7? 55
i1i 1 E3 ! 139 AYIER
11z 7 168 CLA
113 48 i {61 = DIST="
114 FS7C 86 Descent in first leg? 162 RCL 83
115 670 21 163 FRC
{16 + { 164 1 E3
117 570 1@ New pointer value i 165 * Leg Distance
118¢LBL 26 | 166 ST0 @2
119 Ay { 167 ARCL ¥
128 CLA i 168 “F NM~
121 ARCL IND 18 | 169 XEQ "PR"
122 156 18 i 178 AbY
123 FC? 55 f 171 RCL 18 Present wind and alt,
124 GT0 81 , 172 570 {7 become the previous
125 ACA ! 173 RCL 13 wind and altitude,
126 CLA 174 STO 14
127 SF 13 . 175 F§? @3 Error trap: The alt.
12t 0 - Leg Preface 176 FC? 87 must be the same if
129 ACA 177 GT0 B8 the climbout and
136 CF 13 178 RCL 42 descent point are in
131 CLA 179 INT the same leg!
132 GTO 82 188 RCL IND 18
133¢LBL 81 181 INT
{34 “F-- 182 ¥ey?
135eLBL @82 183 CLX
136 RCL 18 184 -
137 4 185+LBL A4
138 + 186 RCL 43
139 ARCL IND ¥ 187 FC? 85
149 XEQ "PR- 188 RCL IND 18 Alt.Var
141 RCL IND 18 : 189 Is6 1@
142 156G 18 ¢ 198 INT
143 s#@? Is the starting Tix a ; 131 ABS
144 XE@ *WPD* waypoint? 192 870 13 Present altitude
Note: Refer to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GLICE " for peci on k es. The F an index is found st the very back-of the Handbook.
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LBLTAVFLY P
END 644 BYTES age 16
AVIGATION/RHAY  mm 41C
STEP/ STEP/
LINE  KEY ENTRY COMMENTS LINE  KEY ENTRY COMMENTS
193 RCL IND 14 241 ETH
194 ST0 18 Present wind : 247¢LBL B2
195 5OY ‘ 243 ISG 18
196 RCL 14 Previous altitude i 244 GT0 28
197 FS7C 86 f 243 RCL 18 Present leg
198 RTH : 246 INT
199 €277 Altitude chance? 247+LBL 21 Descent leg calculations
208 ¥EQ "UPDN" - 248 RCL 16 Last register used
281 RCL 85 ; 249 1
262 FRC «DIS ! 258 -
283 FC7 &7 Not Descen-t leg? : 251 1 E3
284 GTO @8 232 7
283 RCL 32 Descent point 33 4
286 ¥3Y7 Enough time? 254 570 18 New pointer value
207 CF 87 - if not g 235 SF &7 Descent leg
283 RCL @5 True course [ 256 XEQ 20
289 INT ' 237 RCL 23 Descent TAS
218 2OY 258 870 87 :
211 + CRS.DP 259 RCL 13 Highest altitude
212 ST0 32 268 ST0 14
213 LASTY 261 RCL 24 Leg lowest altitude
214 FIX 3 262 ST0 13
215 BND 263 RCL 32 Descent point
216 §7- @5 remaining distance 264 5T0 45
217 CLE * 265 GT0 &3
218 FC? &7 Error Trap: ! 266¢LBL 84
219 LH Not enough time for | 267 SF #6 Descent continued
226 GT0 a1 descent! ! 268 ¥EQ 26
221+LBL @8 269¢LBL 83
227 ¥=97 Leg diste. flown? 278 RCL 22 Descent wind
223 GT0 @2 271 XEQ =WC*
22441BL 81 272 RCL 38 Descent F/F
225 RCL 24 Cruise TAS 273
226 5T0 @7 274 ST0 11
227 RCL IND 18 Wind 275 XEQ “DN*
228 FS7C 85 Climbout? 276 156G 18
229 RCL 44 First Leg wind 277 GT0 @4
238 XEQ "MC* 278 CLA
231 RCL 29 Cruise F/F 279 ARCL IND 16
232 * 288 " % =
233 570 11 Fuel 281 ARCL 33
234 “LEYEL " 282 RCL 34
235 F87 55 283 ¥=87 3
236 AT - 284 CTO 48 Terminal Waypoint?
237 ARCL 13 : 285 ¥EQ -PR"
238 XEQ@ ~PR" ; 286 XEQ “HPD"
2319 XEQ ~DSPLY" 287 FIx 8
249 FS2C &7 * 288 ADy

Note: Reler 10 "HP-41C OWNER'S HANDBOOK AND PROGRAMMIE-T GUIDE jir speciic wil:mation on keysirokes. The Function index 1s found at the very back-of the HaNGDOOK.
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ENE 644 BYTES
AYIGATION/RHAY . 41C

STEP/ STEP/
LINE KEY ENTRY COMMENTS LINE KEY ENTRY COMMENTS

g+ ot o

289+LBL 28

298 RCL 26 Gross weight
291 "LANDING WT= -

292 F57 53

293 GTO 68 :
294 RYIEH !
295 CLA
296+LBL &8
297 ARCL ¥ ;
298 ~F LBS®
299 ¥EQ -PR" ‘
308 5 |
381 17%

382 RCL 35 Remaining fuel }
383 FC? o4 Fuel displayed .n lbs? !
384 * }
385 RCL 29 Cruise F/F !
386 / !
387 %87 Fuel left? {
368 L !
389 570 12 Remaining fligh' time

318 "RESERVE - :
311 2E@ "TD" i
312 ADY {
313 "HAPPY FLYIHG"

314 §F 12

315 RCL 12

36 .75 45 min, reserve
37 A7 sufficient fuel?
318 -FUEL 700 LON"

319 BEEP

328 AYIEW

321 OF 12

322 ADY

323 EMD

. Note: Refer 10 "HP-41C OWNER'S HANDBOOK AND PROGRAMS %35 i 808 oy e i on key ok Tha Funclion index is found at the very back-ol the Hancbook.
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS

22 |Descent wind . .
23 (Climb TAS |
2/, | Cruise TAS

25 |Descent TAS . .
56 TROC

j
27 1ROD | =

T

i

28 | Climb F/F
29 | Cruise F/T
30 ! Descent, F/F._

31 inot used. .. ... _..!
32 | Descent point i
33 _!DestinationWFIden ;fi ér
34 |Destination WPFix R
35 | Fuel weight 1 |

36 | Gross weight T
37 | Departure WP Ident |
38 | Departure. WP Tix

39 inot used

40 [Leg /1: Ident

411 WP Tix

42 . . CRSLDIS

43 1 . . Altevar |
7 Wind [
45 1 Leg /2 . . R T
etcle. . !

40451 Degtination Idéntifier
iH is the number of legs
i

DATA REGISTERS STATUS
00 inot used SIZE 41450 TOT.REG. . . __ USER MODE
01 'Distance ENG . FIX.. . SCIl . .... ON _ OFF.
02 |Ground speed DEG _ X RAD . . GRAD _____
03 ‘Tlme o ai
04 |Magnetic hea in
Og«. CR%I?DI" g»’ e INIT FLAGS
.Qé \Variation . . # S/C SET INDICATES CLEAR INDICATES
07 | TAS e i 05 C @ Climbout | _
9?3 ‘Leg Distance | ‘ 0.6. . G Descent in 1st. le% o _
09 thql F1: 1ng Tlme? G - C ! Continuing descen B
10 “_Ijgg_,pom 07 C. Z_ Descent point leg B
11 Tuel L . N o
12 | scratch o e L - M_H
13 |Present Altitude - L | -
14 !Previous Altltude ] B
15 1 Total distance : _ o _
16 |Last Register. (40§5N o ) . B
17 Prev1ous wind L B N e B
18 | Present wind I B ~
19 Departure elevatl@n - L o
20 | Climb wind ; SR R ]
21 !Destination elevat;oni/ Descending Alt, = 5 n

ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
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Program Title NAVIGATION

Contributor's Name ——— —

Address —

City . : State/Country.. Zip Code

Program Description, Equations, Variables . . =

This program computes course and distance from one fix to another along with

intermediate waypoint fixes, Fach leg data is displayed as the data is entered,

The output consists of: Start and ending fix idents, MC, DIST, WP Ident and fix

if the ending fix is a waypointe.

The program will calculate z waypoint over the first and the final fixes., Any

prompt, except for the first one (FROM?) may be declined by resuming program

execution with no input,

__This program is similar %o the AVNAV/AVFLY program, but of more use in the

cockpit.

Necessary Accessories A card reader is recommended,

Operating Limits and Warnings ____1ne following subroutines are used: "NFIX", WCRS", WWPM,

PN 5 nupRy . nypDn N HDGRY o & "SYM# .
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Sample Problem (Sketch if Desired)

A flight from the McGhee Tyson airport, Knoiwville, Tn to the Muscle Shoals, Al
airport. A printer is not used., The route will be from McGhee Tyson airport direct
to Cowan intersectiony,with waypoints off of Hinclk Mt. and Chattanooga vortacs, V54N
to the Rocket vortac, V54 to the Muscle Shoals vertac, direct to the Muscle Shoals
airporte The coordinates for the facilities are given under the Program Description II
for the AVNAV Program. The coordinate data for the vortacs is recorded on a data card
with a "V added after the identifiers to differentiate them from an airport identifier.

SOLUTION:
input Function Display Comments
_ XIQ NAV FROM? - -
YS R/s fcarp | load card for mext fix.
o Load data card | TYS LAT?
3544845 R/S TYS LNG?
8345934 | B/S TY3 VAR? L
T R/S TYS WP? ~will use TYS Vortac
TYsv . . | R/s TYS % WP:TYS
. | & 22148, 73 NM . . o
.| ®ws “ TYS TO? need term, fix for primary leg
_COWAN B 74 T CARD ‘ o
R cowanw o o
R 7/ | COWAN LAT? _ | Cowan is an intersection 277",
- R/S NEED FIX? 38 NM from CHA Vortac
CHav 7 'm/STT LEG MC? T
277 | .®/S , | LEG DIST? . e
38 .| B/s TYS TO WP? | Intermediate fix for secondary leg
HCHYV R 74 . | TYS = WP:HCH B
74 . MC=245 | Leg #1 Data
oo\ B/s | DIST=4L R
i }.B/s | WPHCH . e
e b RS | 15341, 19.3 NM
B N V4 S WPLHCH TO WP? ~
CHAV , , R/S WPsHCH - WP:CHA ‘ . o
R/S MC =243 ‘Leg #2 Data R
R/S DIST=29
R/S WPz CHA , o
R/S 33341, 2141 NM o I .
R/S WPz CHA TO WP? Don't need any more intermediate
R/S WP3 CHA = COWAN _fixess
R/S MC =243 | Leg #3 Data
R/S DIST =32 N o .
R/5 COWAN TO? ,
RQZV /S COWAN TO WP? No intermediate fix
R/S COWAN - RQZV Leg #4 Data
R/S MC=246
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AYIGATION,73R:

Rl MSL LIG?

DIST=6
ML WP?.

’T/D151..192
*ﬁomv

u1_ 291 o

MSL TO?

TYs ome MsL 1

PROGRAM DESCRIPTION II - 2
Sample Froblem (Sketch if Czvired) i ) -
Prcblem from “he Trecec g page continued -
SOLUTION:
Input Function Display Comments
DIST=38 _Leg #/. Data continued
o Rozv Toz | e
MSLV RQZV TO WP? | No intermediate fix. B
ROZV ~ MSLV Leg #, Data
- MO= 261 R R
DIST=43
v MSLV TC? v :
MSL. CARD Need data .
- MSL
- | M3l LAT? e

“no_intermediate fix
"Leg /6 Data

__Terminate the flight

Do not need a term*nalmwaypoint
Tota trip data

Ind of program
Progrem starts over
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AVIGATION. - 4 PROGRAM DESCRIPTION II Page 22
Sample Problem (Sketch if Desired) e i ous, ﬂ"ln'tCI' s .sed:
PRINTCUT:
$FIHCH to WP CHE
iC=2429
DI5T=29
#2
WP CHA REZY to MSLY
TYS * WP:TYS 33319, 7.1 WK HC=261¢ LEG #5
221.8%, 7.3 HM D15T=43
WP:CHA tc COWAN
TYS to WP -HCH Mr=24310 LiG 43 MSLY to MSL
HC=z245¢ . 3[5T=127 - KC=291¢ IE
DIST=44 LEG /1 i DIST=6 LG #6
, COMAN to ROZY
WF:HCH AC=2450 o T™YS T0O MSL
153.19, 19,3 NM 11ST=33 LEG 74 T/DIST 192 WM
SOLUTION:
Input Function Display Comments
XiQ "AVY ‘ROM?
TYS R/S | GARD N L
Load data card | Y5 LAT? 35 48Y 45
3544845 R/S 5YS LNG? ,”83 591 34%
834593L R/ Y5 VAR? v
1 R/8 TS WP? | R
- TYSV R/S Y8 TO? TWP data printout
_ COWAN _R/S JARD
R/S JOWAN
e} R/S 'OWAN LAT? R
._ | R/8 JEED FIX? .
CHAV R/S TG MC? 277° from CHA
277 - R/3 GG DIST? 38 DME
8 e Sve T i . , . .
HCHV R/S JPTHCH TO up? Leg #1 aata‘printéuﬁ
CHAV R/S WP:CHA TO WD? " Leg #2 data printout
] R/:S COWAN TO? ' Leg #3 data printout =
RQZV R/S COWAN TO UP? B
, R/S ROZV TO? Leg #4 data printout
_MSLV R/S RQZV TC WP? _ _ L
R R/ S MSLV T0? Leg #5 data printout
MSL R/S CARD
R/S . HSL
N R/S MSL LAT? '34 441 43"
T S S T 1 1
355485 e e e 870 g6t 37
1 . CHS -1_
R/S MSLV Wl 2 , _ )
R/S MSL TO% Leg #6 cata printout
R/S M3L WP?
R/S TYS TO MSL ~ Totel trip printout
R/S FROM? Program starts over
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USER INSTRUCTIONS

AVIGATIOH/RNRY Page 23
SIZE:
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
2 | start progran H | Dme] wav ) FRoMz
3 | Input departure airport identifier IDENT R/S ] see Step A
From Step A (stp 2, 7, or skipped) (ident) WP?
From Step A (stp 11) skip to step 5 1 i (ident) TO?
4 | Input terminal vaypoint fix identifier | IDENT R/S _see Step A .
- From Step A, Step A skipped R _ | (ident) TO?
5 | Input primary leg end fix identifier | Ipmnr | [R/s] | see Step A .
] From Step A, Step A skipped _ ] _ P (ident) TO WP?
Declined, skip to step '7 -
6 Input uaypo:Lnt 1dent1f1er o h IDF.NTM @Ej | see Step A v
VVVVV Input declined, skip to step 5 D R“b N (ident) 10?7
I‘rom utep A, utep A sk_lpped, repcat step 6 N B (1den_'t12”’l‘0 WpP?
7 | Prior primary fix input from: B i
. Step A (stp 11) - program end! |
_ Step A (stp 2, 11, or skipped) N I (ident) wpP?
8 | Input terminal waypoint fix identifier — . see Step A
- Input declined - program end! e )
— ..Trom Step A, Step A skipped - program|end! | ; ~
# | Steps for input of fix coordinates:
A If data already loa;ie‘q‘_from a _gx;iof cazfd, skié Ste: A'
w1 If card reader not used, skip to step 4 CARD
_2 Loac} data card v
Data not on card skip to step 4 e
Return to the
Data on the card original -step
3 Data card load declined R/S (ident)
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AYIGATION/RHAY

USER INSTRUCTIONS

Page 2/

SIZE: 35

STEP INSTRUCTIONS

INPUT

FUNCTION

DISPLAY

_4 | Resume program execution

Input latitude

Input declined, skip to step &8

6 | Input longitude

Input variation ( 4 U, - E )

Calculate coordinates

Degree

9 | Input reference fix (uses steps 1-7)

Input radial or heading from ref, fix

Yaypoint being calculated, skip to st

Input declined, uses prior fix for rdferences

ep 1

| IDENT 1

- Degree |

Degree | (

(ident) LAT?

 Degrees.

(ident) ING?

~(ident) VAR? |

Return to the
~original step
NEED FIX2

R
BHEeg MC?

=1

FIX
&H6 DIST?

| Degrees | o T8 TS
n Input distance from ref, fix | 1M |Rr/S| | original step |
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AYIGATION/RNAY  ®@ 41C
STEP/ STEP/
LINE KEY ENTRY COMMENTS LINE KEY ENTRY COMMENTS

B1+LBL "HAY- DE 49 ST0 32
82 CF 82 - DES> 58 RCL 13
83 5F 21 51 ST0 33
@4 CF 29 ' 52 RCL 86
@5 “FROM?* ? 53 5T0 34
86 SF a1 54 8
87 SF 23 55 STO 84
88 XEQ "NFIX- Departure Coord, 36 SF 82
89 CF 81 S7¢LBL 21
18 RCL 86 58 CLA
11 STO 14 Departure Ident , 59 ARCL 18
12 LY : 68 *F T0 WP?*
13 570 15 ; 61 CF 23
14 5T0 32 , 62 XEQ “NFIX"
15 32 r 63 FC? 23 Waypoint declined
16 FC2C 93 Terminal fix not a WP? | 64 GTO B3
17 XEQ “THP* Terminal waypoint 65 XEQ “CRS"
18 RCL 14 i 66 XEQ "WP*
19 570 @& ! 67 FC7C 87 Waypoint completed?
28 ADY ; 62 GT0 21
21 CLA [ 63 ST0 13
22 ARCL 14 f 78 “WP:-
23 0k % - § 71 ARCL 86
24 ARCL 3 | 72 ASTO @4
25 RCL 32 g 73 RCL 12 nm
26 %=A? TWP? 74 ENTERt
27 GTD 28 75 X(> 04
28 XEQ “PR* 76 XEQ 18 Data output
9 XEQ “WPD* 77 RCL 11

<rf0 BeLBL 28 . 78 570 @7
31 ADY | 79 ADY
32 CLA i 86 CLA
33 ARCL 96 81 ARCL 96
34 ASTO 18 Primary leg'!s starting 82 XEQ "PR*
35 *F TO?" fix. 83 RCL 13
36 CF 23 84 XEQ “WPD*
37 XEQ "NFIX* ; 85 ADY
38 FC? 23 86 RCL 86
39 GT0 22 87 ST0 18 Starting fix ident
48 XEQ “CRS* 88 6T0 21
41 ST0 o8 TC ; 89eLBL 83—,y 0
42 RCL 82 Distmnce i 98 CF 92
43 RND i 91 RCL 34
44 5T+ 15 Total distance :; 92 STO0 96
45 ST0 @5 Primary leg distance 93 RCL 85
46 RCL 11 Store primary les! ; 94 RCL 04
47 870 31 Storting fixe o ° 95 XEQ 18 Data output
48 RCL 12 96 RCL 3

Note: Refer 1o "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for speciiic information on keystrokes. The Function index s found at the very back-of the Handbook.
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END

AVIGATION/RHAY

379 BYTES

STEP/

LINE

KEY ENTRY

@ 41C

PROGRAM LISTING

STEP/

KEY ENTRY

Page 26

COMMENTS

97 STO 87
98 RCL 32
99 STO B8
18@ RCL 33
181 ST0 @9
182 GTO 28
183+LBL 18
184 -

185 ST0 12
186 CLA

187 ARCL 18
188 FC? 53
189 GTO a1
118 ACH

1i1 CLA

112 SF 13
113 = 70 =
114 ACA

115 CF 13
116 CLA
117¢LEL 81
118 FC? 55
119 =F--

128 ARCL 85
121 XEQ "PR"
{22-Fri#8
123 “HC="
124 RCL @@
125 RCL 87
126 +

127 XE@ ~DGR-
128 XEQ -PR-
129 DIST="
138 ARCL 12
131 GTO =PR-
1324LBL 22
133 CLX

134 5T0 32
135 32

136 FC?2C @3
137 XEQ "THP"
138 CLA

139 ARCL 34
148 " * -
141 ARCL 31
142 RCL 32
143 ¥=0?

144 GTO @5

Primary terminating fix
becomes the
starting fixe.

Secondary leg distance

Leg Output

TC
VAR!

TWP

TWP?

145 XEQ “FR-
146 XEQ “HPD"
147 ADY
1430LBL 05

143 5F 12— b
158 CLA

151 ARCL 14

132 “+ 70 -

153 ARCL 34

154 AYIEH

155 0F 121,
156 FIX 8

157 *T/DIST *
58 ARCL 15

159 F5? 55

168 “F NH-

161 XEQ “PR"
162 ADY

163 END

Total Trip Output

Note: Reler 10 "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for specific information on keystrokes. The Function index is found at the very back-ol the Handbook.
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS

00 : True course . | . SiZE °2 _ TOT.REG. ...____  USER MODE
01 :Seratech . 1 | e e oo NG - FIX ... SCl ... ON_ .. OFF ___.
02 |Seratch 1 | . o DEG X _ RAD_..__. GRAD.
gi iScratch i b
O4 WP Dist .
05 Leg Digh [ L INIT FLAGS
06 ' Identifier ¢ L # S/ SET INDICATES CLEAR INDICATES
Q7 VAR* ! L Jor i ¢ iCoord' . e
08 InG* oz | C [Computing WP's I
09 ! LAT! . N 103! C iTerme fix a WP .
10 | Starting fix ident
11 | VAR 3
12 | LNG . —
13 | LAT -
14 | Departure airport)ident
15 | Total distance { { -
16 R S
to | CARD DTA
30 0 e
31 | TP ident / Leg Var |
32 | TWP fix / Leg LNG| _ . N
33 | Leg LAT ~
34 Leg ident ~

1 o FUNCTION KEY FUNCTION KEY

3 .
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DIAGRAM & EQUATIONS

From Fix
LNG LATY, LNG', VAR!?

@ LAT

Waypoint
Fix

¢V
Q‘%@
%

gortacv v
LAT", LNG , VAR

o] “2
4% &

K
To Fix ' coq=aV + AWP nV
LAT, 1iG, VAR WP Radial=e I A + VAR

WP Dist = 60 Sin~ (Sin I=P| sin aY)

LAT= LAT' 4 Sin~'(Sin d Cos )

a -1 (Si n d Sin Q}
o ATeR | e, aet

DIST=60 d
62005-'"1((83'_:1 LAT Sin LAT! 4 Cos LAT Cos LAT' Cos (LNG - LNG'))

amﬁos-1(5in LAT Sin LAT' 4+ Cos LAT Cos LAT')

¢ =1C=270° +X or 90° -&f

X = Sin a
Sin d
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Contributor’'s Name .

Address

City . e o State/Country - - Zip Code

Program Description, Equations, Variables . "NFIX" prompts for: Facility alpha-numeric identifier;

Data card if card reader is being used; and if data hasn't been read from a data card,

prompts for the latitude, longitude, and magnetic variation. If latitude prompt is

passed by and FLO2 is clear, "I/WP" is used to prompt for data to calculate the coord.

If FLOZ is set the prgm starts at the beginning to give opportunity to check and

correct data input.

"I/WP" calculates coordinates from given latitude and longitude » It prompts

for fix coordinates using "NFIX and if none are given will use prior coordinates

_stored in RO8, R09, & variation stored in RO7. If FLO1 is set the new coord. are. ..
stored in RO7-RO9, if clear then in R11-R13, If data is not entered than prgm

_cycles back to the beginning of "NFIX",

o "I/WP" uses the following equations:

 LAT= IAT' + 5in” (Sin d Cos §)

LG = LNG' — (5in” (Sin d Sin $))/Cos((LAT +LAT!)/2)

d is dist/60; ¢ is MC-VAR!'= TC (True Course)

NOTE: If Sub "I/UP" is used FI1.05 controls program flow if no data is entereds. With
FIO5 cleared, Sub"NFIX" will prompt for datay if FLO5 is set then the program will

be returned to the main program.

Necessary Accessories . Card reader is recommended, but optional,

Operating Limits and Warnings . . Destination must not be point of departure.

West magnetic variations are positive, Dast magnetic variations are negative numbers.
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END 291 BYTES
AYIGATION/EHAY @8 41C
?JEE/ KEY ENTRY COMMENTS SJEIE/ KEY ENTRY COMMENTS
BleLBL ~NFIX® Start 31 HE
B2 CF 85 52 STO IND 81
#3 CF 85 53 DSE @Al
g4+ BL 83 54 CLR
85 i3 55 ARCL @&
#6 FS7 a1 56 "k YAR?"
87 9 57 PROMPT
BE+LEL A4 58 STO IRD 81
@9 ST a1 Data Pointer 39 ETH
1@+ BL 83 . 6a+LEL 86 Search for data
11 HON ' 61 RCL 65
12 FROAPT for Identifier 62 RCL IMD 82
13 BOFF 63 ¥=Y?
14 FC? 23 j 64 0TO @7
15 ETK 65 [5G 82
16 FL7 82 66 GTO B6
17 CF 83 3 67 RTN
18 ASTO 8c 6g+LEL 87 .
19 16.93693 €9 SF 65 Decode coordinate data
28 STO a2 ; 78 1
Z1 STO a3 j 71 ST+ @2
22 XER @R Search for data | 72 RCL IND B2
23 FS2C 05 73 HR
24 ETH ; 74 570 IWD 81
25 RCL A3 If coord, data not 75 DSE &1
26 570 82 stored ask for data 76 1
27 §F 25 card if the card 77 5T+ 82
23 AOH reader is used 78 RCL IND 82
29 RITRE 79 FRC
3@ ROFF 88 LASTZ
31 CF 25 81 INT
32 ¥EQ 86 Search for data again, 82 nas
33 FS7C /5 if not found than 23 1 E4
34 RTH prompt for coord, 84 7
35 CF 22 i 85 HR
36 CLA 86 STO IND 81
37 ARCL @t 87 DSE @1
38 “ LAT?" §8 RDN
39 PROMPT 89 164
48 CLA 9% x
41 ARCL 98 91 5T0 IND @1
42 FC? 22 No input;_’ Skjp to int 92 RTN
5 intersection/waypoin Ie
:4 3;0 * prompts 24 t?% gg If FLO2 & FLO6 set
45 STO IND @1 95 FS? 86 start over
46 DSE @1 96 GT0 @5
47 CLA g7¢LBL ~1/WP" Calculates coord, for
48 ARCL Bé 98 RCL @7 intersection or
38 PROMPT 16a RCL 88

Note: Reler 1o "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for 8p

ystrokes. The Funchon index is found at the very back-of the Handbook.
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AVIGATION/RNAY B 41C
STEP/ STEP/
~ LINE KEY ENTRY COMMENTS LINE KEY ENTRY COMMENTS
81 510 12 ; 151
162 RCL B9 | 152 §7- 12
182 570 13 ! 153 RCL 12 LNG
{84 ROL @6 % 154 F57 8¢
165 5T 3t | 155 STO 88
166 SF @6 | 156 SF 83
187 CF 23 | 157 END
108 13 §
189 “NEED FI¥7" |
118 XEQ @4 :
{11 CF 8
112 RCL 3
113 STO 86
114 *FI¥% HC7"
115 PROMPT
116 CLA
117 ARCL 96 DATA REGISTERS
118 SF 23 01 Data Storage Pointer |

119 FC? 22

« 02 ‘Data Pointer R
126 GT0 B3 03 Counter value . 3
12t RiL 11 06 éFac:.lity Iaentlfier :
122 F57 8i 07 VAR! ‘ _
123 570 &7 og} NGt i
124 - 09 (LAT* . i
125 5Td 81 11 VAR ‘
126 “FIX BIST?* 12 *LNG
127 PRONPT 13/ LAT S N R
125 68 16 Magnetiq I TR T
129 7 eard 4. .
138 SIN Sin d 30, ; data e e e e s o
131 570 @2 31 . Temporary Ident s orag
132 ¥CL @1
133 SIN Sin § FLAGS
134 * INIT
135 ASIN # SIC SET INDICATES CLEAR INDICATES
136 RCL &1 01 Store coordinates|in Registers: . ..

£0 Co i RO7, RO8, & RO9 R!l,m 12, & R13 _
137 C0§ 8

i 02 } Dlsabl@s BNFIX L
138 RCL 82 Sin d %
139 * | from using "I/WP" _ .
148 RSIN 031 Indicates that the _
141 RCL 12 LAT! _ | coordinates were |
42 + ;. _icalculated with |
142 8T6 13 L LT we e
144 ;':5? e; AT 05 _C |Ident & coords .
145 ﬂ'{'; i i . 1located & decodeda .o
146 LASTZ LAT! 06! C !Fix coorde are | N
' | being asked for
147 + by nI/gPﬂ
153 EQS ; - - - SNVRUR.
Note: Reler 10 "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for sp on K The F Index is found at the very back-of the Handbook.
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_ Subroutine Course and Distance

Program Title . ___

Contributor's Name __ . . _ . .. ... e e e+ e e o e e

Address - —

City ... — State/Country Zip Code —_—

Program Description, Equations, Variables __ . This subroutine calculates the great circle distance

between two points defined by latitude and longitude coordinates and calculates the

average true course,

Dist =60 d, 4 -.-COS"((Sin LAT!' Sin LAT < Cos LAT! Cos LAT Cos (LNG = LNG!))

.f,<
TC =270 + &K ; for West (FIO5 clr)e TC =90 -0k ; for East (FLO5 set).

A = sin~1(sin a/ 5in d), X 1is negative if direction is Southerly.

where a = Cos™'(Sin LAT Sin LAT' + Cos LAT Cos LAT!)

Necessary Accessories

Destination must not be point of departure,

Operating Limits and Warnings _. ..
North latitudes and West longitudes are positive and South latitudes and East

longitudes are negative numbers,




LELTCRE
ENE £7 BYTES

PROGRAM LISTING

VIGATION/-RREY W 41C

STEP/
LINE KEY ENTRY

COMMENTS

STEP/
LINE KEY ENTRY

Page 33

COMMENTS

GisLBL "(RS"
B2 TF &85

83 RCL 13
84 SIH

83 RCL 8%

86 SIK
87 *

88 STD 6
89 RCL 13
18 £05

i1 KCL 8%
12 £os

12 #

i4 570 @2
i3+

16 ACOS
17 SIH

{8 RCL 13
1% RLL @9

N I N ]
[T
ot
o
=

Lol B
Lt B e ]
Ll el
VRS e I
G Pl T

a1
]

{87
5F 85
£os

*

RCL 81
+
ACos
SIH
370 8
LASTX
68

38

3% 570 @2
48 RIK

41 7

42 ASIH
43 FS7 @5
44 CHS

45 98

46 +

47 188

4% FS2C 835

Gvd Cad Gad fad Ged P P 3 T2 TS 3 P O P PO
[OUN SRR IR W R - S

.

o

Rub fad €ad
j X LA

(8in LAT 3in LAT!)
(COS ?JJ’XT COS IJ!’&.T')
a

+ Hortherly direction
= Southerly direction

set - fasterly
clr - Westerly

Distance

(>4

LH LS o
Ll ~ I ]
o B S
o r
L=l i

True Course

DATA REGISTERS

01
02

08

09
- LNG
13 ;

12

Seratch
Distance
LHG!
LAT?

FURNIPRURUN S S

LAT .

U OURF SRR S S

FLAGS
INIT
s/c SET INDICATES

CLEAR INDICATES

C fHasterly course

4

3

Weaterly course

Note: Reler o "HP-41C OWNER'S MANDBOOK AND PROGRAMMING GUIDE * for

on k

ystrokes. The Function index is found at the very back-of the Handbook.
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Program Title Subroutine Waypoint Fix

Contributor's Name R

Address

City .. .. — State/Country : - Zip Code

Program Description, Equations, Variables _ Calculates waypoint fix from the coordinates of

a vortac whlch hag a radlal from 1t that is perpendicular to the course between the

departure point and destination, It will reject any waypoint that falls behind the

departure point, beyond the destination, or behind a prior waypoint.
Waypoint Radial = ( 8’ AP xPco or 8- 8"P; " 0) + varY
where 8= PV 180° and ,é"’p= 90 -'Kwp‘

P =g -pg'; pmTC

Waypoint Distance = 60 Sin” (Singk"Pf Sin d")

_Distance from Departure point to the Waypoint = 60 Sin-l(Sin,AWp sin d¥) = 1,

Note: o YP must be expressed as: =180"<€ WPz 180°

Necessary Accessories

Subroutine YCRSY must be run first in order to calculate
Operating Limits and Warnings ..

the valueg for dV g4ng TC (¢v) between the departure point and the vortac. The

departure point is defined as the beginning of the leg between two navigation fixes,

This leg will be divided into smaller legs by the waypoints generated in the prgm.




aw  PROGRAM LISTING a0
AYIGATION /RHAY
STEP/ STEP/
LINE KEY ENTRY COMMENTS LINE KEY ENTRY COMMENTS
il - i 56 EMD
62 CF 5 | ostecLer x|
@4 CF 67 ~ 52 3IN
-~ 14 '1v~, ¢V ,‘ a
g2 870 82 e = . S3RCL e sin a¥
86 188 54 %
7 + M -
M i 33 ASIN Waypoint Distance
8g 98 ! St . B6
83 RCL 69 ¢ l 57
18 RCL 82 58 + Warons ) .
wp aypoint fix (Rad,Dist)
t - x 59 SF 87 X (Rade
iz 1 68 END
13 P-R
14 R-P
15 RIN -180% X"P < 180°
16 %¢8?
17 SF &5
18 ABS Y
19 70 82
2 - /> vp
21 R{=#7 Waypoint behind depart.
22 RTH Fix?
23 §T0 83
24 FCIC @5 |
5 CHS
2 + !
27 RCL 1 VARY
28 + Waypoint Radial
29 %¢> 83
38 SIN
31 RCL &1 DATA REGISTERS
32
37 ASIN " 0' from "CRS" | 1
34 68 00 | 10 —
15 s 01 5 I av from "CR““
3 RND 02 1% 7] ‘ -
37 576 12 Distance "L 03 ¢ WP Radial. I SO
38 FCL 85 Q4 . t;l,ve W dis@ncs,. in leg
39 (=7 WP beyond destination 8? ?:%a.nce in §eg R
48 RTN £ix? N8 tance LN
41 ROV WP behind last WP? 12 . Dlstance.. .
42 RCL 84 _— e
43 %37
44 RTN FLAGS
45 RCL &7 Waypoint Radial « O SeTNpDicATES CLEAR INDICATES
oo 05 C. X T<0 o ATE=o0
v 07} G M WP is valid = .| WP is invalid
S A B - -

Note: Reler 1o "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for

on keystrokes. The Function index is found al the very back-ol the Handbook.
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Program Title ___oubroutine Terminal Waypoint

Contributor’'s Name e R B S

Address - S—
City .. .. —.. State/Country - Zip Code —
Program Description, Equations, Variables _ . . _ _ MwCalcula_tfz S a I‘adlil:'l. - and dls@g?f ro_m e e

2 vortac to a facility and stores them together in a specified data register;

_stores the identifier in the preceding data register. This provides a waypoint

over an airport.

The coordinates of the terminal facility must be in RO8 & R09, the terminal

_identifier in RO6, and the data register number in the X Register prior to

running the subroutine,

Necessary Accessories oubToutines "NFIX" & "CRS"

Operating Limits and Warnings . ...




LBLTTHF
END 74 BYTES
AYIGATION/FNAY  gm 41C

STEP/

LINE KEY ENTRY

COMMENTS

PROGRAM LISTING

STEP/

LINE

KEY ENTRY

Page 37

COMMENTS

BleLBL "THP-

8z
83
a4
85
a5

fad Gad Gad P 0 P P P P P Pl
AN TR R N B DR ) i N

FIS
370 85
cLA

ARCL 85
“+ WP

; SF 82

CF 23

4ER “HFIZ
CF 82

FC? 22
ETH

¥ER "CRS-
R

+

e -
L= o ~

e

ot

=
(=]

D B
Cod

o]

T

e XD e CE Gl b T
e b

+
ST0 INB 85
BSE @5
WP

ARCL 8%
ASTC IMD 85

& ENB

Data ropgister pointer
Prompt for Vortac

Disable WI/WpM

WP declined?

vARY

WP radial

WP distance

WP fix

WP Ident

SO

1 A s T S ¢ 0

DATA REGISTERS

02
05
06 .
07
08
09
11
12
13

- LNG!

. LNG_
;LAT?“

: Distance, calculated by MCR3" .

Data storage pointer |
Terminal identifier
VAR? :

LAT?

VARY
v

H
H

FLAGS
INIT

S/C SET INDICATES CLEAR INDICATES

3 Disables “I/WP" |

C | Term, WP desired Term. WP declined

Note: Raler lo "HP-41C OWNER'S MANDBOOK AND PROGRAMMING GUIDE" tor

P

es. The F index is lound at the very back-of the Handbook.
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Program Title _.__ubroutine Winds Aloft . .

Contributor's Name . .. e . e B

Address — S— S

City State/Country — ... Zip Code —

Program Description, Equations, Variables __. This subroutine prompts for the forcast winds aloft

above and below the flight altitude and interpolates the wind for the flight altitude.

Winds aloft will be prompted for in thousands of feet in the following increments: .

3y 64 94 12, 18, 244 30, 34y 39, 45, & 53. The flight altitude must_be stored in the

X Register prior to subroutine execution, The interpolated wind will be in the X

Register upon completion of the subroutine, unless input was declined and than zero

will be in the X Register,

Winds must be entered in the following format: DIR.VEL, where DIR is wind

direction in degrees true, and VL is the wind velocity in knots. Example: if the

wind ig reported as "2415" the wind is 2400, 15 kts and would be entered as 240,015,

Necessary Accessories __. ..

Operating Limits and Warnings _ If departure airport is above 3000' and the flight altitude is

relatlvely low, than the lower wind prompted for could be below the airport elevatlon-

In that case it is recommended that the next hlgher forcasted winds be entered and

when the hlgher wind is prompted for decllne entry. The output will be the same as

the wind entered,
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ENT 164 BYTES
AVIGATION/RHRY  og 41C

STEP/ STEP/
LINE  KEY ENTRY COMMENTS LINE KLY ENTRY COMMENTS

gieLEL "HIND- 4% IRT
g2 FIx 8 S8 -
#3 CF 85 21 LESTE
84 OF ZZ 32 HO¥Y
85 1 EZ 53 1
85 / 534 P-F
#7 38 55 R-F
B3 24YF Alte above FL 300% 56 RDH
83 GT0 87 37 RCL 83 Interpolation of the
te 2457 58 %
11z 3%+ Wind Direction
12 343 68 END
13 ¥ Alt. above 12,0002 : 61 a8 &
14 SF 85 62 Hid
i3 3 t 63 RCL 82 o
16 ENTER® 64 FRE Wind Velocity
{7 FL?C 83 65 RCL 81
18 CL% &6 FRC
19 + Alt, increment | 67 -
28 570 @7 i 68 LASTY
21 Hiyv Alte < 3,0001% B9 H{MY
22 §F 85 ; 78 BCL @2
21/ L s
24 FRC Interpolation value | 72+
25 570 83 73+
6 ¥=g7 Alt. same as forcast 5 74 RTH
27 §F 85 wind? 750LBL 82
¢3 CL¥ ; [ Interpolation value
29 §T0 @1 77 570 83 (highor winds)
8 LASTY 78 %=8?
31 INT 79 SF B3
32 E=87 g8 £L%
331 f 81 X 81
34 RCL &2 g2 GT0 8¢
35 * lover wind level 83¢LBL 03
36+LEL 81 g4 ST0 81
37 FSM0 BS 85 -
38 GTo 84 g6 4
3% ST+ 87 a7 ST0 82
48 XEQ 84 prompt for lower wind 88 X5Y7? Alte < FL 3407
41 FL7 27 ; 89 670 82
42 BFTH i 98 57+ 81
43 ST0 @1 R TR
44 RCL B2 : 9z 5
45 ¥EG 84 prompt for higher wind 93 570 &2
46 STO @2 ; 94 X7 Alt. < T1, 3907
47 INT 95 GTO &2
4% RCL 81 : 95 5T+ 81

Note: Refer 1o "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specitc ir 1 on keystrokes. The Function Index is found a1 the very back-of the Mandbook.
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EWD 164 EYTES
RYIGRTION/FNAY B 41C

STEP/
LINE KEY ENTRY

PROGRAM LISTING Page 40

STEP/
COMMENTS LINE KEY ENTRY COMMENTS

g7 -

3 6

99 5TO 82
188 ¥3v7?
igl 470 82
i@z ST+ @l
183 -

ig4 8

185 ST0 82
1ae %>Y7?
187 GTG 82
182 a2

189 X<> 81
118 +
{11eLBL 84
12 -Was
113 ARCL X
P14 =F2-
115 RCL 61
{16 PRONPT
117 END

Alte < FL 4507

Alt. <FL 53072

Prompt for Wind

DATA REGISTERS

01 Lower wind level / lower wind value

03 .interpolation value

H

02 Altitude increment / higher wind value -

. wind onlye.

ORISR [N

NIT FLAGS
# SIC SET INDICATES CLEAR INDICATES
Og, 8 Alt > 12,000' .. Alt < 12,000'
05, . Prompt for lower | i e

22] ¢ | Vind omteted | _intry declined

Note: Reler 1o "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE  tor specific information on key @s. The Functon index is found at the very back-of the Handbook
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__subroutine for Aircraft Performance

Program Title _

Contributor’'s Name ___ e e

Address e e e e - —

City . . — - et . Statef/Country . . . Zip Code

Program Description, Equations, Variables _ 'rompts and stores aircraft performance figures into

registers 23 thru 30, If input is declined the program will reprompt until data is_ .

entered; except when fuel flow figures are requested, ‘than a zero will be entered.

When a card reader is used the program will request a data card if the first

prompt is declineds If a data card isn't read; than the program will give

oppourtunity to to record the data, not only in the allocated registers, but also

by writting the data on a card, If the first prompt (Climb TAS?) is declined again

the cycle will start overe

_Label "PR" allows the performance figures for an aircraft to be recorded on a

magnetic card without having to use the entire subroutine.

GCard reader is recommcnded, but optional.

Necessary Accessories
The program will not except an entry of zero for any of

Operating Limits and Warnings ...

of the airspeeds, Re0sCey OF [1aCeDe -
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AVICATION-RHAY  gg 41C
STEP/ STEP/
LINE  KEY ENTRY COMMENTS LINE  KEY ENTRY COMMENTS

BieLEL "PRF" 49 PRORPT
B2 OF 85 58 FS2C 22
B3¢LBL A1 51 2=87
84 23,83 Counter value 52 470 @3
85 ST0 a8t 53 570 25
8o CLE S4+LEL B4
87 “CLIME TAS? 35 "R.0.C.7"
B8 PROMFT 56 PROWPT
A9 570 23 57 FRIC 22
lg x2g7 Data entered? 58 =67
11 670 &2 59 GTH ad
12 F87? 8% Using “PR"? 68 5T0 26
13 GT0 81 cieLBL 83
14 FS7C 85 Going to record? 62 "R.0.0.7"
15 ETH 63 PROMFT
16 RCL @81 64 F5? 27
17 5F 25 65 #=8?
{8 "RECORD PERF" 66 GTO 85
13 AN &7 ST0 27
28 RDTAZ 68 LY
21 ROFF $9 “CLIMR F/F7"
22 FL?C 25 Using card reader? ; 78 PROHFT
23 470 81 i 71 870 28
24 RCL 23 72 CLX
25 Y47 Data entered? ; 73 “CRUISE F/F?"
26 RTH f 74 PROMPT
27+LEBL 86 75 870 29
28 5F 8% 7h LY
29 ¥ED B f}romp‘t data for card 77 "DESCEHT FrF2-
31 G670 @1 ! 79 STQ 38
32 0F 86 88 END
33 ROL A1 }
34 HDTRY ]
35 RTH
J6eLBL “RP- DATA REGISTERS
37 SF 86
I8 GTO @4 01 . counter value ] 27! rate of descent
39+LBL B2 23 climb TAS . 28! elimb fuel flow
48 CF 22 24 . cruise TAS © 29, cruise fuel flow
41 "CRUISE TAS?- 25 de{scent TAS 30 descent fuel flow
42 PROMPT 26 rate of climb :
43 FS7C 22 : .
44 ¥=87? FLAGS
43 GT0 82 # 'g/g SET INDICATES CLEAR INDICATES
46 570 24 =
47¢LBL A3 Oé ~C .ggtabio g.e_ tgecoxtggd,. st
4% ~DESCENT TAS?" 06 disable data car ),,,;?r,equ st

Note: Refer to “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE™ for pecthic ink on keystrokes. The Function Index is found a1 the very back-of the Handbook.
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Program Title . Subroutine Climb / Descent

Contributor’'s Name .. ...

Address . J— e e

City ... _ State/Country -- Zip Code —

_If the previous altitude flown is entered into the

Program Description, Equations, Variables
Y Register and the altitude desired in the X Register the subroutine will detect if a

climb or descent is required, determine the average wind from the winds of the

previous and present legs, determine how much time is needed, and determine how much

time is available,.

Climb or Descent with the starting and ending altitudes will be given; then

the Display subroutine is used to give the flight data during the altitude change,.

Ifma p;inter i;(geing used the data will be printed, if not than it will be

_§i§glayed! If the data is being displayed the program execution will be halted

as each line is displayed.

If FIO5 is set prior to subroutine execution the flight data will be calculated

with the wind data stored in R20 instead of averaging the leg winds.

Necessary Accessoriesoubroutines "WC" & "DSPLY", Printer is recommended, but optionala

Operating Limits and Warnings TAS_and vertical speed must notequal zero.
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1 [ o

AYIGATIOH-FRAY M 41C

STEP/ STEP/
"LINE  KEY ENTRY COMMENTS LINE  KEY ENTRY COMMENTS

G1+LBL "UPDH" : 4% ROL 1Y Alt, change
82 FIX @ 56 ABS
83 CF &: ; 51 RCL 12 rate of change
84 - altitude change i 32 /
85 570 it 53 4 .
g5 %307 Climb? 54 ¢ total time needed
87 SF 86 35 XYY not enough time?
83 RCL 28 ROC 56 GTO 98
B3 FL7 B Descent? 57 57D 83 time taken to change altj
ig RCL 27 ROD 58 RLL 82 ground speed
11 370 12 vertical speed ; 39 *
i2 RCL 23 Descent TAD f &8 RHEB distance traveled during
17 F§? @ Climb? &1 STO &1 the climb/descent
i4 RCL 23 Climb TAS | 62 1 E3
15 570 @7 TAS 83 ¢
16 RCL 26 Special wind data 64 670 @1
17 F57 &5 Special wind? G3+L8L Ba
18 GTO @8 66 KOHY available time
19 RCL 18 67 &
28 INT present wind direction 63 ¥
21 RCL 17 &9 RCL 12 vertical speed
22 INT previous wind direction [ altitude change
23 - | 71 FL? 85 Descent?
24 LASTY ! 72 CHS
25 KO ! 73 RCL 14 starting altitude
26 ! 74+ . .
27 p-p 75 §T0 13 endlng altitude
25 E-P 76 RCL B3 CRS<DIST
29 ROK , 77 FRC «DIST
38 2 73¢LEL A1
1 s | 79 57~ 85 subtract distance traveld
7+ § 82 RCL 3@ descent f/f ed
33 RMI % 81 FS7 B6 Climb?
34 158 82 RCL 28 climb £/f
35 HOD Average wind direction | 83 kCL 82 Time
36 RCL 13 84 »
37 FRC present wind velocity | 85 570 11 Fuel used
38 ROL 17 2 86 “CLIME"
39 FRC previous wind velocity B7#LBL “IH"
48 - { 88 FC?0 86 Desgcent?
41 LASTX | 89 "DESCENT®
42 RO | 98 FL?7 55
47 2 91 GT0 82
44 ¢ ; 92 AT . .
45 + Average wind velocity 93 RCL 14 Display or Printout
45 + Average wind 94 ACY
47¢LBL a8 95 1
48 XEG “WC™ 96 SKPCHR

Note: Refer 1o "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " tor

P

The Function index is found at the very back-ol the Handbook
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192 BYTES
® 41C

[0H/RHAY

STEP/

LINE

KEY ENTRY

PROGRAM LISTING

COMMENTS

Page 45

STEP/

LINE KEY ENTRY

COMMENTS

97 175

3% RLCHE
3% RCL 13
168 ACE

181 PREUF
{8z TG 8z
163+ BL @82
184 AVIEH
165 CLA

186 ARCL 14
187 <b-*
188 ArCL 13
189 RYIEM
118eLEL 82
111 470 ~hSPLY"
112 EMD

Display or

Printout

DATA REGISTERS

01 Distance
02 Ground speed i
03 . Time :
05 True course + Dlst/1000
07  TAS
11 Altitude change /. Fuel used
12 Vertical speed z ]
13 . Ending altitude @ B
14 Starting altitude |
17  Previous wind aloft .
18  Present wind alofi
20 . Special wind aloft i .
23 ' Climb TAS P
25 - Descent TAS P
26 - Rate of Climb =
27 Rate of Descent
28 Climb Fuel TFlow . e
30 Descent Fuel Flow. ... . .. ...
INIT FLAGS
# S/C SET INDICATES CLEAR INDICATES
05 Recall winds in R20
06 ¢ C Climbing Descending
No Printer

55

‘Using Printer

Note: Refer 10 “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for specific information on keysirokes. The Function index is found at the very back-of the Handbook




i;’}g?‘ft;gizawe&ﬁv PROGRAM DESCRIPTION Page 46

Program Title __oubroutine Wind Correction

Contributor's Name . _ .
Address — I . - i
City State/Country — Zip Code -

Program Description, Equations, Variables ,..‘..,'I.t,he _gvib_{‘outlnq‘cial culates_k w:z.nd .G,.erfmtior}. ﬁngla (.?IQA) ’

Magnetic Heading (MH), and ground speed (GS) from the true airspeed (TAS), true

course (TC), and the wind aloft located in the X register at the beginning of the

subroutine, From the G3 and leg distance the time is calculated, The subroutine is

considerably shortened by the use of Polar - Rectangular conversions

Definitions: Wind is given traditionaly as a true direction and 180° out of phase.

e}

W~ is the wind direction and 4" is the wind velocity.

&
The pola,rmgoordinaigesgg & =u® - TC and _r =W'/TAS

_Formulas: "’IGKE.Sin"}(i*lein(‘vfo'-TC)/TAS): MH = TC + WCA + VAR

GS = TAS Cos UCA = W' Cos © Time = DIST/GS
Derivations: Y = r Sin 8 = 4'Sin(W0~TC)/TAS; WCA= Sin™'Y

A= Cos WCA = r Cos 8 = Cos WCOA = W' Cos(W°~TC)/TAS

o s 4 v
3 = TAS x A = TAS Cos WCA = W  Cos ©

Polar - Rectangular conversion converts © and r to X and Y where:

Y=r Sinf# and X =7 Cos .

Necessary Accessories

Operating Limits and Warnings . 1A5S _must not equal zero,




LBLRE
EHE 32 BYTES
AYIGATION RHRY

STEP/

LINE KEY ENTRY

= 41C

PROGRAM LISTING

COMMENTS

STEP/

LINE

KEY ENTRY

Page 47

COMMENTS

GILBL =ML~

B2 FIX @

83 FRE w'/1000

84 LASTE

85 INT w®

a5 RCL B85

87 INT TC

ag - 6

43 (Y

ig 1 E3

1 # w’

12 BCL 87 TAS

13 7 T

14 -8 r Cos O

15 FDH r S5in 6

16 RSN WCA

17 COS

18 Bt r Cos ©&

1% LASTE WCA

28 RCL @3

21 INT TC

22+

23 RCL Br VAR

24 +

25 RHE MH

26 3T @4

Z7 RIN

28 - A

29 RCL @7 TAS

3% %

31 870 82 5

Z KCL 8%

33 FRC

34 1 E3

35 =%

36 5TO @t DIs

37 RCL 8Z

38 - DATA REGISTERS

39 574 83 Time : . -

48 EWD .01, Distance
02 Ground speed
03 Time :
04 M : —
05. CRS.DIS ‘
06 VAR
07, TAS

: |
Nots: Reter 10 "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for sp on k The Function index is found at the very back-of the Handbook.
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Program Title Blﬁpl@:)i.‘ﬁubr‘?.‘:’;?%{%ﬁ? 5.

Contributor’s Name _ ..

Address S

CHY o . State/Country .. Zip Code S

_. "D3PLY" displays magnetic heading as HDG, DIST (only

Program Description, Equations, Variables

if lees than the leg distance), Remaining distance as REM DIST if it isn't zero,

fuel used and remaining fuel if there is s fuel amount stored in R35, Time, and _

Total time as T/TIMI.

"TDY displays time in HR:MM:3S5 formate. The alpha register must be cleared prior

to execution or contain a prefix for "TIMEY,

WYPDY  decodes waypoint fix data for displaye.

execution.

N o] . o]
_____"DGR" displays direction in degrees in praper format. Displays O~ as 3607.

noymMm \generates the degree symbol (°).

Necessary Accessories .1 11¢_printer is recommended, but optional.

Operating Limits and Wamingszi‘ fuel and gross weight are not stored prior to program

execution, fuel data will not be displayed if R35 is zero or less. If R36 is zero

the fuel welght used will be totaled as a negative number,




LBLTRSPLY

LBL'TT END 329 BYTES

LBLTPR AYIGATION/RNAY

LEL WFE PROGRAM LISTING Page /9

LBL"DGR

LBL™SVK | 4c

STEP/ STEP/
LINE KEY ENTRY COMMENTS LINE KEY ENTRY COMMENTS

B1+LBL ~DSPLY" : 43 ROL 83
82 FIX @ % 58 HHS
83 “HDG=" f S1 RMD
84 RCL a4 i 52 HR
85 XEQ “DGR- | 53 570 @2
@5 XED "PRe § 54 5T+ @9
87 "G5=" ? 55 CLA
83 ARCL @2 56 XEQ ~TD*
#9 XEQ -pR" 87 =T/*
18 “DIST=" S8 RCL @3
11 ARCL 81 , 59 RCL 89
12 RCL €8 ! 68 3#Y?
13 RCL 81 ; 61 XER -TD*
14 X2v? ¢ 62 AV
15 ¥EQ “PR- 63 RTHN
16 §T- 15 644LBL "TD*
17 “REM DIST=" 65 CF 2¢
18 ARCL 15 66 FIX @
19 RCL 15 67 HN3
28 RND 68 INT
21 %387 69 “FTIME="
22 ¥EG "PR* ; 78 ARCL ¥
23 FC? @n ‘ 71 18
24 FI% 1 72 XEQ 18
25 "FijEL=" 73 8O0
26 ARCL 11 74 XEQ 18
27 1 754LEL "PR"
28 RCL It 76 FC? 55
29 FC7 o9 ; 77 GT0 @8
38 6 g 78 ACA
3 ; 79 PRBUF
32 RND 86 RTH
33 5T- 36 §1¢LBL 88
34 §7- 15 82 AYIEW
35 RCL 35 83 RTH
36 %{=R? 84eLBL 18
37 GTO @A g5 *b:-
38 XEQ “PR* 86 LASTY
39 "REM FUEL=" 87 FRC
48 6 83 106
41 1% 89 *
42 RCL 35 98 5(Y?
43 FC? 8@ 91 *H@"
44 * i 92 INT
45 ARCL ¥ ; 93 ARCL ¥
46 XEQ “PR* i 94 RTH
47¢LBL 0@ : 95¢LBL “WPD"
48 FIX 4 96 CLA

Nota: Reler 10 "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for specific information on keystrokes. The Function index is found at the very back-ol the Handbook.




LBLTDSPLY
LBL™TD
LBLYPE
LELTWPE
LBL"IGR
LBLTSY#®
STEP/

ENT
AYIGATIOH ‘RHAY

@ 41C

LINE KEY ENTRY

329 BYTES
R

PROGRAM LISTING Page 50

COMMENTS

STEP/
LINE KEY ENTRY COMMENTS

(I ~CRIEN « BN o BN}
— D R

n

162
183
a4
185
18&
167
18
1839
iia
111
11z
113
114
115
11&
117

119
124
121
122

123

124
125
12¢
127

129
130
131
132
133
134
135
136
137
133
139
148
141
142
143
144

L

TR T e e
v 0 TD
Ve o

e e ]

¥EQ "DGR*
n!_' "
RCL 11
FRC

i E3

*

ARCL ¥

"k NH*
GT0 “FR"
LBL DGR
366

il

Kl

5T0 @8
LASTE

+

113¢LEL Ba

198
n!_gu
SGRT
£3Y7
ann
ARCL Y

128¢LBL “SYH"

ACA

L2
ENTER?
BLISPEC
3
BLDSPEL
9
BLISPEC
5
BLBSPEC
9
BLDSPEC
[
BLDSPEL
ACSPEL
CLA

MNS ey~
146 EHD

DATA REGISTERS

01
02

08
09
1
15
35

- Distance :
. Ground speed . H

03 :

. Tuel weight
36

. Gross weight 1

Time

Magnetic heading
Leg distance

Total time :
Fuel used / WP Fix
Total Distance

i

! ;

#

NIT FLAGS
S/C SET INDICATES CLEAR INDICATES

00
55

Fuel is in LBS Fuel is in US Gal,.
Printer being used Printer not used

!

Note: Reler 0 "

HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for specific information on keysirokes. The Function index 15 found at the very back-of the Handbook.
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AVIGATION-RHAY PROGRAM DESCRIPTION I Page 51

Program Title __ Data Record

Contributor's Name _._ ... .

Address — —_ ——m
City e e - .—— .. State/Country e - .. Zip Code —
Program Description, Equations, Variables _ . Thi_s:__PEQS_m_m PE_O_’_“P*'S_ ,foir_ n?'Vlgatlon._f:‘l_)_c data,

encodes it, and writes it on a magnetic card, The recorded data includes the

facility identifier, latitude & 1ongitude cog;dinates, and the magnefiic variai:}_o.q,_u

tach facility takes 3 data registers, so a total of five facilities may be recorded

on each tracke. The data, after it is input may be reviewed for correctness and

changed if necdeds After the data is input and after it has been viewed, the

program prompts to write it on a carde If a card track is loaded by simply inserting

mAY
it into the card reader, that data wd an be viewed., Anytime the program prompts

for the ident, if input is dcclined, the program will proceed to view the contentse

REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS
00 to « , SIZE 172 TOT. REG. USER MODE
1  Tacility data | ENG . FIX. . SCl . ON OFF _.
1% Counter valuec ; ; . DEG % RAD . GRAD _ _ _
1%, Tdentifier ! !

Necessary Accessories _ ...

Operating Limits and Warnings 1< —the viewing is terminated while viewing the variation the

vardation-data will be lost from thatdota registers —This isntt important sg.‘:»- the data
nAS
Vsl ,alre;?,d,y,m beenrecorded, unless!'DR*“is—being used-in- a-master—prograie

Terminating the vieuing anyvhere clse willnot change-the-data in the registers,




LELTIE
AVIGATION/EHRY

PROGRAM DESCRIPTION II

Page 52

Urite the
facilities on a

Sample Problem (Sketch if Desired)
Identifiers, coordinates, and magnetic variation of the following
magnetic card. Add the letter "V" to the end of each identifier to

show that it is a vortac and not an airport,.

1. Knoxville Vortac:

2, Ilinch Mt, Vortac:

3. Chattanooga Vortac:
Le Rocket Vortac:

5 Muucle Shoals VortaC'

Y5

I" SIJ

€ LCCuracy.

35° 541
461

1700
511
34°
34°
34

571
471

40"
49"

° 42' 24"H

vritten or

83° 531 41mu 1°u
84° 581 43" 1°E
85° 091 12my 1°E
86° 381 02m4 2°E
87° 291 29my 1°E

#Tt is recommcnued that the data be vicucd rafter bcln" vritten on a data card,
wvhethcr it is the first time the data is
been madey,to insur

after corrections have

.

Inuert Card

View started over#*

SOLUTION:
Input Function Display Comments
XEQ "DR" IDENT? 1f input declined will view all 5
TYSV R/S TYSV LAT? data groups. .
3545341 R/S TYSV LNG? Mistake made!
8345341 R/S TYSV VAR? D o
1 R/3 IDINT? If input declined will view next 4
HCHV n/5 HCHV LAT? ata groupse
3544651 R/S HCHV LIG? .
. 8440912 /S HCHV VAR? llonday morning, another mistake!
1 CHS -1
— R/S IDENT? Input declined, will view 3 groups
CHAV B, R/5 CHAV LAT? s
3445740 R/3 CHAV LNG? _
85,0912 /S CHAV VAR? _ o
1 CHS, R/ 5 IJ SNT? ~1 entered for [ varlation
RQZV 8/S RQZV LAT?
344749 R/S Hg/v LiG?
8643802 R/S Rozv var? |
2 CHS3, R/S. IDUHT? .
MSLV /S MSLV LAT?
3Le4224 R/S MuLV LNG?
872929 R/S ISLV_VAR? ) o
1 CHS P/o RUY 01 Or 01 Ready to write data card
Jnser% Card TYSV View = correct?
H/o TYSV = 3545341 Incorrect LAT, correct it!
3545417 R/3 TYSV =83 45341 View LING
R/S TYSV = 1,0 View VAR
n/” HOHV View Ident
N HCHV =3544651 View LAT
u/s HOHV = 84,0912 Viev LliG, incorrect — correct it!
8465343 R/3 HOMV = =14 View VAR
R/S CHAV
11 steps vigcued R/s (1 stews vieved and found gorrect)
/5 %ﬁ%VO1 5L 01 Ready to rewrite data card with

correctionse




LBLTOR

USER INSTRUCTIONS

AYIGRTIOH/RHAY Page 53
SIZE: 1%
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1 |size 19 MSIZLN
_»2 Start program - @ "DRY IDENT?
3 |Input identifier (6 characters or less) Ident ; E’LZQ ) »{ident)wlrtﬁ'l‘?
Input declined, skip to stop & ‘ 7 (’iden‘f‘c) . o
4 |Input Latitude DD JMHSS (ident) LNG?
5 |Tmput Lengitude | ooamss | [R/S] (ident) VAR?
6 |Input magnetic variation (-, -F) oo |(Qeus]), |B/S5]
_Less than 5 data groups input, repeat|steps 3 thru 6 IbENTT
Five Nav flyaota groups arc input e RDY 01 OF O1
7 |urite data card Insert Cayd _.| (ident)
8 |View identifier,(correct if necessary) |(Idemt) |  [R/S]  Kident)= (lat)
9 |View latitude, (correct if necessary) (lat) (ident) = (1ng)
10 |View longitude, (correct if ne}cosséry)v (1ng) I R/S] (ident) = (var)
11 | View magnetic variation, (correct if) A(var) Ef_@ B
- Repeat steps & thru 8 thru 11 until...}see note - (ident)
~ Viewing and corrections completed | RDY 01 OF O1
12 |If corrections were needed, skip to step 7 |
If no corrections were needed, terminate prgm | o
#* I‘JO'I‘};EV:‘ " rAllv five na;*i f::xddta groupswwlll “““
| va ‘\,.'iewed,v unleé; U:anut uéé aeciined”
in step 3 - then that group and remaint
ing groups will be viewed.




LeL"TF PROGRAM LISTING Page

ENT 158 BYTES
AYIGATION-RKAY  mm 41C

STEP/ STEP/

LINE KEY ENTRY COMMENTS LINE KEY ENTRY COMMENTS
BleiBL LR 49 BRCL IND 15
Bz @14 Counter value 3@ PROMPT view Identifier/
82 STH 15 51 AOFF correct & store
B4eLBL A1 52 RSTO 16
85 ofF 23 53 ASTO IND 15
@6 “IDENT?* 54 155 15
87 AON 55 FIX 4
83 PROMPT S6 RCL IND 15
#9 AOFF 57 CLA
{8 FCC 23 Input declined? S92 ARCL 1A
11 GTo 83 start vieuing Jata 59 "p=-
12 RSTD 1& Store Ident 68 ARCL ¥
12 ASTO IND 15 61 PROWPT Vicw lat/ correct
14 156 15 2 STO THD 15 & store
15 CLA ! 63 ISG 15
15 ARCL 18 : &4 RCL IND 1S
17 "k LAT?" ; 65 INT
13 PROMFT i 66 AES
19 5TO IHD 15 67 1 E4 X
28 1SG 15 ? 88 -
21 CLA f 69 CLA
22 ARCL 1% : 78 ARCL 16
23 "k LHG?* : 71 k=
24 PROMPT 72 ARCL ¥
251 B4 i 73 PROMPT View Lng/ correct
26 x : 74 1 E4 & store
27 CLA 75 % P
28 ORC S g o¥{ .
e Code LIIG.VAR | ARt s J\g0 |
38 PROMPT , 78 FRC : 5
31 SIGH ; 79 108 ™ 4
32 KO g ga * f
33 LASTH z 81 CLA
34 AES | 82 ARCL 1%
35 10a@ % 83 “p=-
36 : 84 ARCL ¥
37+ | 85 PROMPT View Var/ correct
33+ ; g6 198 G577 & store \
39 STO IND 15 1 87/ :
48 156 15 ! 82 MBS
41 GTO @t | 89 ST+ IND 15 [,
42¢LBL 82 98 LASTX
47 814 91 SIGN
44 570 15 | 92 5T* IND 15
45 WDTAY Urite data carc 93 ISG 15
464LEL 83 94 GT0 83 1k R
47 CLA 95 GT0 82 Write data card
42 AON 9 END

Note: Refer 10 "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for specilic information on keystrokes. The Function Index 1s found at the very back-ol the Handbook
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Program Title

Contributor’'s Name

Address

Mach Number and True Airspeed

City _..

State/Country

Zip Code

Program Description, Equations, Variables _ .

This program converts calibrated airspeed (CAS) to mach number (M) and
true airspeed (TAS). Inputs required are pressure altitude (PALT). aircraft
recovery coefficient (C¢) and indicated air temperature (IAT). Values for

~ recovery coefficient vary from 0.6 to 1.0. but 0.8 is a good value for most

aircraft.

The formulas used are less accurate for mach numbers above 1.0 (i.e., super-
sonic flight).

5.2563

Pres 0( P) B [518.67 ~ 3.566 x .10~% PALT]
ressure rati T— =

518.67 _|
) P CAS
M2=5 — 1+ 0.2f ———— - 1%+ 1 -1
[( P {[ 2( 661.5 ] } ) ]
1

TAS=38.96M‘\/(1AT+ 273)| Cof ——— - 1) + 1
(1+ 02M3) -

-

SIZE: o8
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1 To compute mach number and true
airspeed Eg) i~ PALT= (ALT)?
2 | input pressure altitude. PALT, ft. A/S CAS=(CAS)?
3 | input calibrated airspeed. CAS, kt. CT=(CT)?
4 | Input aircraft recovery coefficient. (o IAT= (IAT)?
5 | Input indicated air temperature. IAT, °C R7S MACH M
TAS=(TAS)

Necessary Accessories

Operating Limits and Warnings ...




LBL*TAS

END 177 BYTES PROGRAM LISTING Page 56

AYIGATION/RHAY & a1C

STEP/
LINE KEY ENTRY COMMENTS KEY ENTRY COMMENTS

81+LBL “TAS" % 43 1
Bz SF 21 | 58 -
83 FIX @ E 51 RCL 85
#4 RCL 81 5 52 7
85 “PALT=" i 53 1
B6 ARCL ¥ ‘ 54 +
87 k2= 55 3.5
#8 PRONPT 56 1%
89 STO 81 57 Y14
1 RCL @2 58 1
11 “CAs=" 59 -
12 ARCL ¥ 66 5
12 2= 61 *
14 PROMPT 62 S@RT
15 §T0 @2 63 STO 8%
16 RCL @3 64 FIX 2
17 *IAT=" 65 "HACH *
18 ARCL ¥ 66 ARCL ¥
19 =7+ 67 AYIEW
26 PROMPT 68 RCL @6
21 STO @3 69 %t2
22 FIX 1 785
23 RCL 4 71 s
24 ~CT=" 721
25 ARCL ¥ 73+
26 k7" 74 17%
27 PROMPT 75 1
28 STO 84 76 -
29 RCL 81 77 RCL @4
38 -3566 E-5 78 %
3 ox 79 1
32 518.67 80 +
33+ 81 273
34 LASTX §2 RCL 83
35 7 83 +
36 5.25612 84 *
37 Y8 85 SORT
38 STO 85 86 RCL 86
39 RCL @2 87 *
48 661.5 88 38.96
41 7 89 *
42 X12 99 FIX @
43 5 91 “TRS="
44 / 92 ARCL ¥
45 1 92 AYIEMW
46 + 94 END
47 3.5
48 Y1X

Note: Refer 1o "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GU!DE™ for specific information on keystrokes. The Function Index 1s found at the very back of the Handbook.
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IN-FLIGHT WINDS ‘ HEADWINDS AND CROSSWINDS

Program Title

This program is actually in two parts: one to determine in-flight winds, and
the other to resolve a wind into its headwind or tailwind and right or left
crosswind components.

Determining In-Flight Winds

This program computes the winds at altitude from TAS, course of aircraft,
ground speed and heading. Ground speed is automatically calculated from
time-distance inputs. Winds can be computed as either magnetic or true. The
latter must be used when verifying wind forecasts by the weather bureau. -
The program allows continuous updating of winds.

This program solves the wind triangle shown below.

>4
(o}
b
|
t

£,
>4
+
2
>i04

W, A and G are all vector quantities representing wind direction and speed;
TAS and heading; and ground speed and course respectively.

Since both A and G use magnetic directions, W is computed as a magnetic
direction. It must be corrected to true heading by adding the variation V.

True wind direction = magnetic wind direction = magnetic variation

Headwinds and Crosswinds
Also, this program calculates both the head wind and cross wind components

from the aircraft heading and reported winds. The program works both at HW=Head Wind crmepopionire
altitude, where magnetic variation must be considered, and at landing and %w?gs&t}xmwm
:iail::;?;ngwhcre winds are reported in magnetic directions rather than true —— | LCW= LettCross Wing
The head wind (HW) and right cross wind (RCW) components are computed
from
HW = K cos (D — HDG + V) . Where _
RCW = K sin (D — HDG + V) K = the reported wind velocity
D = the reported wind direction
HDG = the aircraft heading
Necessary Accessories V = the magnetic variation (+ west, = east)

Operating Limits and Warnings

Wind directions reported by the control tower are magnetic and the variation
need not be input when using the program for takeoff and landings. Other
wind directions are reported in true directions and variation must be includz=d
to find the wind components.
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ww . PROGRAM LISTING cese 57
AVIGATION/RHAY  ®M 41C
STEP/ STEP/
LINE KEY ENTRY COMMENTS LINE KEY ENTRY COMMENTS

B14LBL “IFW" ' 49 RCL 82
82 CF 85 58 P-R
#3+LEL 81 51 XY
84 CF 29 52 8T- T
85 FIX 1 53 RDN
86 AV 54 ~
87 RCL 86 55 R-P
88 "VAR=" 56 RND
89 XEQ 83 57 570 12
18 STO @6 58 XOOY
11 FC? 55 59 RCL 86
12 GTO @9 68 -
13 CLA 61 RND
14 ARCL ¥ 62 STO 11
15 XEQ “SYM* 63 SF 21
16 PRBUF 64 ADY
17+LBL 68 65 "WIND DIR="
18 FIX 8 66 XEQ "DGR"
19 RCL 4 67 XEQ "PR-
28 “HH=" 68 “WIND VEL=*
21 XEQ 84 69 ARCL 12
22 STO 84 78 F5? 55
23 F$? 55 71 GTO @7
24 XEQ 85 72 CF 21
25 FS2C 85 73 AYIEM
26 RTH 74 RTH
27 RCL 85 75 670 81
28 “MC=" 764LBL “HCH"
29 XEQ 94 77+LBL 82
38 STO @5 78 SF 85
31 F§7 55 79 ¥EQ 81
32 ¥EQ 85 86 RCL 11
33 RCL 87 81 “WIND DIR="
34 “TAS=" 82 XEQ 84
35 XEQ 83 83 ST0 11
36 STO 87 84 F$? 55
37 F$? 55 85 XEQ 85
38 ¥EQ 86 86 RCL 12
39 RCL 82 87 *MIND YEL=*
48 -G5=" 88 XEQ 63
41 %EQ 83 89 570 12
42 STO @2 98 FS? 55
43 FS? 55 91 XEQ 86
44 XEQ 96 92 ADY
45 RCL 84 93 RCL 11
46 RCL 87 94 RCL &4
47 P-R 95 -
48 RCL 85 96 RCL @6

Note: Reter 10 "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for sp on The Function index is found at the very back of the Handbook
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LBLTHCH
END 347 BYTES

AYIGATION/RNRY . a1C

PROGRAM LISTING Page

58

STEP/ STEP/
LINE KEY ENTRY COMMENTS LINE KEY ENTRY COMMENTS
97 +
q
98 RCL 12 }jg’%fk .
123 fgs__ 147 ¥EQ “DGR"
“Hil= 148 PRBUF
161 #{@? 149 RTH
182 “Th=" 158¢LBL 86
183 ASTO 8@ 151 CLA
:g; gﬁg 152 ARCL ¥
; 153¢LEL 87
186 2{>Y 154 ACA
167 °r° 155 SF 13
188 ¥{@8? 156 "KTS"
s
g 158 PRBUF
159 CF 13
112 ARCL ¥ 168 CLA
113 FC? 55 161 ENI
114 = -
115 F5? 55
116 XEQ 87
117 ARCL @9
118 ARCL Y =7 50
119 F§? 55 :3516535
128 XE@Q 87 HC=158°
121 ©F 21 TRS=118kts
122 AYIEW 05=128kt s
123 SF 21
}gg 212 " NIND DIR=273°
HIND VEL=32kts
126+4LBL 83
127 F§? 55 =
YAR=-7.5°
128 ACA HH=165°
129 ARCL ¥ KIND DIR=273°
130 “+7* WIND VEL=32kts
131 PROMPT e
:gg g¥£ RCH=31kts
. =6kt
134¢LBL 84 thebies
135 F§7? 55 YAR=0.8°
136 ACA NH=238°
137 CF 2l WIND DIR=248°
138 XEQ DGR WIND VEL=25kts
139 SF 21
148 =p2- LCH=16kts
141 RDN HW=19kts
142 PROMPT
143 RND
144 RTN

Note: Refer 10 "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for sp

The Function index s found at the very back of the Handbook.
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