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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 thes..programs built into these calculators are of relatively little
practical use to the commercial operator..." And a pilot writing in the
Professional Pilot, April 1981 stated, "At this time I can only recommend
three units for Rnav use; Texas Instruments! TI59 and Hewlett Packard's HP67
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
manufacturerss ++. 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 needs. 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, Tins
10-14-81
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wave PROGRAM DESCRIPTIONI
 

Program Title AVIGATION - AVIATIONNAVIGATION=  

Contributor's Name ~

Address 

City _. State/Country Zip Code
 

  

 

Program Description, Equations, Variables __Thisprogramprompts fornavigation fixes and computes 

the courseanddistancefor each leg, Theseprimarylegs,ifdesired, can be dividedieeier 45245vo
 

  

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

their associated data, are stored in proper sequence; each leg in5data registergse

The primary legs have starting and terminating fixes determined by latitude

and longitude coordinates; or if desired, as an intergection or waypointdefinedby

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.
 a

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

waypoint fix if the fix is a waypoint. 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 executionwith[g/sl.

The flight may beterninated b eclining the next prima eg terminating

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 AccessoriesAcardreaderisrecommended,

Operating Limits and Warnings. The following subroutines are used: "NFIX", "CRS", "Wp", "TWP",
 

"WIND", & "PRF", If a mistake is made on data entry, the program must be started

over. Ident may be corrected as long ag the incorrect isn't in the data registers,  
 



LBLTAVHAY

wmarovey PROGRAM DESCRIPTION II +a.
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 airport.

0"Madnee.Ty FORECAST WINDS ALOFT
McGhee Tyson = TYS 981? Lleye

35°%81 45m83°59134m, 1° 3000 6000! 9000!
Knoxville Vortac -TYS (on Data Card = TYSV) TYS 0410 0615 0718

35°54Y17"1 £3°531 41M, 1 Cu CHA 0610 0918 1124
Hinch ME. Vortac =-JHCH (on Data Card = HCHV) MSL 0710 1125 1530

35C6151 84°58143", 17E :
Chattangoga Vortac~ CHA (on Data Card - CHAV) FIRFORMANCE

340571 40m 85°%09112my, 1° Climbs TAS 115 kts, F/F 54 gph
Rocket Yortac —- RQZ (on Data gard - RQZV) Cruise: TAS 180 kts, F/F 34 gph

34°4749" 8673810214, 2° Descent: TAS 190 kts, F/F 24 gph
Muscle Shoals Vortac — MSL (onData Card - MSLV)ROC 900 fpm, ROD 500 fpm

34°42124m1 87°R120", 1°
Muscle Shoals - MSL 550! lley. Data from Weight & Balance:

3484143m 87O36137my, 1°F Gross Wt. 5000 lbs
’ Fuel 100 gal, = 600 lbs

 

0
=    

~ SOLUTION:

 y

Comments
 

PERTINENT DATA REGISTERS Rd@= “TYE"  
Rd1= @.066A0 or

AVNAY RESULTS USED LATER R42= 244.0448 LEG#1Data”TT
IN THE AVFLY PROGRAM R43= £0ER.9016 oo

R44= 67.8176
R4S= “HP :HCH" eee
R46= 1531.8193

R18= 78 | R47= 244.8298 | _LE#22Datei

RIS= 192 RSA= *WP:CHA" FE Ce

RS1= 3331.8211 aTHTy ee

RI9= 91.6098 R52= 244.8320 LEG#3Data
R28= 58.8125 R53= -5@R0, 6619 eei

R25= 190.8608 R53= -4A0R, 8818 eee eeeee

 

 

 

R26= 94a. 0606 R39= 78.8127

R29= 34.6088 R62= 263.8438 reMEY #5onData:oo re——

R34= 4.008 b= H. Go
R35= 600.000 R67= 292.9868 | LRG #6 Data
R36= 50608.808 Ro8= -4000.68818

R37= “WP:TYS" R69= 83.8158

R33= 2218.667 R78= =NSL"

Destination Identifier     



SOLUTION: PROGRAM DESCRIPTION II -..:
 

 

input Function Display Comments
 

533934.

38
HCHV
8000

70.018

110,024
_Rozv

60,01

-MSLU

gg

|

|BE

ew|
271|

_RQzv

4000

90,018

_060,015|]

Coma|
—"

 

70,01
110.025

~8743637..

981.
40.01
0.015
550  

MSL eeevr

Spas 

| XBQ AVNAV

|®/8 |
Load Data Card

 

FROM?
CARD
TYS Lat?|

- TYS LNG?
| Tvs varz.||I

CARD
COWAN

C COWAN LaT?|
| wmepoFPIX? |]

BN LlnG MGC?

LOG DIST?
~ TYS TO.| oo
ALT= 0? |

TAG?

CWPsHCHTOWP?|ToALT=80007
ee

WA6?
WA9?

~ WP:CHA TOWP?
WPsCHA TO WP?
ALT= 80007?

WAG?

COWAN TO?
COWAN TO WP?
ALT= 80007?
WUA3?

WA3?
WAG?

RQZV TO?
CARD

| MsLuLAT?
NEED FIX? a

SJ) LEGMC?
UMSLU eh

| RQZV_TO uP?FR
CALT=40002
umze
HET.~

MSL LNG?
MSL VAR?
MSLV TO WP?
ALT = 4000?
WAZ?
MSL TO?
MSL UP?
DEPART EL?
WA3?
WAG?
DimaT nL?

WA3?

meABABAibaa

|UseCHAWinds,~~

| Same altitude and winds...oo.

~o ..._|UseMSLWinds ~~ —~~
MsLvrorVo

i  ——|

MSLLATE.

Irerminate flight as. MSLis.the

Asking for Departure airport
TYSisn't on thedatacard, but
load cardfor next fixtosave]
havingtopushR/Stwiceto
continuetheprogram,

 

COWANINTERSECTION Is277°9 38 ‘DME

from CHA Vortace

AARANI01a an ee

 

UseTYS Winds

eAnc Ad ri asa Sh4heRVRRA14013415SSAA45541 b1

 

02improper‘waypoint,Atis

beyond terminatingfix,=]

NewSsYdnewwvwinds!

Speltallie 
 

ASA.A 385006 82816 8aeeea

Same altitude; ¢sameRN

Destination airport
Terminal waypointis. declined.,-

Using TYS winds Use MSL Winds   
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Sample Problem (Sketch if Desired)

  
SOLUTION:

 

Input Function Display Comments
 

 

70,01 | R/S
115
180 | R/S
190 oo
900| B/S
500 R/S

54, oo} BRS

8Rb...|R

  

HaOaCa?
| RaOaDe?

CLIMB F/I?
CRUISE T/E?
DESCENT F/F?
Programis transfer

 
SSAAane rns

AaAAA
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SIZE:

41 4 5N
 

INSTRUCTIONS INPUT FUNCTION DISPLAY

 

| Input departure airport identifier,

|Inputterminal waypoint fixidentifier.

InputAltitude

~ InputWindaloft as requiredby Alte 

Mn
12

13 10 |Repeatstarting with step 6.

Input Alt. & 

Size ‘andTun weight &‘Balances GW in R3

Begin AVNAV

from Step A (2/7) or Step A skipped
from Step A (11), skip Step4

fromStep A (2/7) or Input declined

IDENT

IDENT

 

Input identifier forleg terminating fix

from Step A or Step A skipped.

Input waypoint identifier

Inputdeclined, skip to step11}~~|

fromStep A

__If declined displayed altitude will

_(#thousands offt=3,6,9,12,18,24,

~ Cannot be declinedif nevaltitude

if declined, prior wind aloftis

InputnexthigherWind Aloft ifrequired

Ifdeclined, step &inputwillbe¢

Winds (same as steps 7,

Input Ident. for new legs term. fix.

If declined skip to Step 14

from Step A

Repeat starting with Step 6

pIDENT

Alt feet

‘be_entere

~ DDDLVVV}

6953)

i the first lege.

30,344944
pT ifiti

~enftered‘and

tered,

8y £9)

IDENT 

by Fuel Weight

(ADENpL

» DDDVVVE

[X£Q] AvNav
[=

-
v

[rs]

 

inR35. |

ptep 9 skippede . |

~|Wp:(ident)TOWE

FROM?

see Step A

(ident) WP?

(ident) TO?
see Step A

(ident)T0?

See StepA

(ident) T0 WP?
Bee StepA

_ALT=0?

WA#?

CWA?

-
3

(Ident) TO?

see Step A

(ident) TO WP?    
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SIZE:
41 + 5N
 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

 

=

16

18

19

201

  

14)Trip isterminated.

17

Input|Winds(Same as steps 8&

Prompts for the same informationas

fix isthe Destination Airport

Input termine. waypoint fix identifier

from Step Ay or input declined

Input, Departure airport's elevation

t 9)InputWinds(sameas steps8 &

InputDestination airport's elevation

9)

InputAircraft Performance:

ClimbTAS(ifdeclined skip to 21)
Cruise Tas

Descent, TAS

BN Rate of Climb u

rateofDescent

seesTeFORerie

|GruiseFuelFlow
Descent Fuel Flow

the aircraft performance data on a

AVFLY Programe

Stor

Lastleg'sterms||

IDENT

Fleve

DDDVVV

Klev .

_DDD

20, and g¢

Data Card,

 

R/S

RE]

R/S ~
=
)

w
u
]

I= it
n

£ : 3

& 2

:

ives oppourtunity

thentransfers

§ :

~ (ident) wp?
see Step A

| DEPART TL?

ua

..DESTEL?

WA?

_ CLIMBTAS?

CRUISETAS?_
DESCENT TAS?

Re04Ca?

_Re0eDe?

CLIMBF/F?

_CRUISEF/F?

DESCENT F/F?
Transfers toth¢

_AVFLY Programe

to record

po the
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SIZE:
41 4 SN
 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

 

2

3a

re

De

6.

Te

8.
 

1

If Anputdeclinedsip tostep Go BN

Input\Variation~

Ifmot:

irCard Reader not‘used,skip to bo

Load data card:

Date, card notused

Resumeprogram execution

Input Latitude

Input Longitude

calculatecoordinates

(Uses Step Ay1- 7)

Input radial or heading from fix

Input distance from the fix
SI SPITSIPRTSRSE SISER

 

   
Ifareference fix needed,enterident|

if© using ‘the prior fix, decine input

* NOTE:IP THEDATAISALRSADYLOADED

Data not on thecard = gote be

LAT

we
VAR

none 31

degrees | S

aM

FROM A PRIOR CARD,

 
IDENT

Data on the card

 

(EDwal
Ifwaypointis being«calculatedthe Coordinate Inpptstepsstart over.

 

STEP A IS SKIPPED.

CARD

“return tothe
~originalstep.

(ident)

(ident)LAT?

(ident) LNG?

(ident) VAR?
| Return to the

originalstep

(ident)

NEEDFIX?

FIXMCZ

FIX DIST?

Return tothe
“original step

   
(FIXmez

ARom yi bee art Sats 6 GERNIISL Hea ie

 



 

 
 

 

wmaPROGRAM LISTING age
AYIGATION/RNAY mm 41C

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

gillBL "AYNAY" ; 21 STO IRD Y

az CF 82 3¢ 5F 82
63 CF 29 §3+LBL 21
Bd FIZ 8 24 CLA
#5 "FROM?" 33 ARCL THD 18
86 SF 81 | 56 -+ T0 HP?"
#7 SF 23 | af CF 23
88 XEQ@ "HFIX® Departure coordinates | 38 XE@ "NFIX-
#9 CF 81 59 FC? 21 Waypoint declined?

18 RCL 86 - | £8 LTO 81
11 5T0 33 Store From Ident, 61 ¥E@ “CRS*

12 LX : 62 XEQ “HP® Compute WP Fix

13 570 14 } 63 FLCC #7 Waypoint computed?
14 570 15 ! od GTO 21
15 570 38 63 STO 13
16 38 66 RCL 12
17 FCC 83 67 ENTER?
18 eg ~TWP~ Departure WP 68 Kid 84
12 RCL 33 a 69 XEQ 18 Leg Dist, Alt, & Wind

510 86 78 RCL 11 Update variation21 48 71 570 87 P |
22 S70 18 Initialize leg pointer 72 “Wp:~
g3eLBL 28 73 ARCL 86

24 CLA 74 ASTO IND 18 WP Ident
25 ARCL 8% Store Identifier 79 RCL 18
2b ASTO IND 18 76 1
27 *F TG" 77 +

2g CF 23 78 RCL 13 WP Fix

29 XEQ "NFIX" Coordinates for Primary 79 STO IND Y
38 FC? 23 leg terminating coord. | 88 GTO 21
31 GTO 22 Flight terminated? 8leLBL 81
32 ¥EQ "CRS" TC and Distance gz CF 82
33 STO aa TC 83 RCL 85
34 RCL 82 Distance 84 RCL 84
35 END 85 ZEDQ 14 Leg Dist, Alt, & Wind
36 ST+ 15 8 RCL 31

37 STO 85 Primary leg distance 87 STO #7 Recall Leg Data
ig RCL 11 88 RCL 32 :

39 $70 31 store leg data 8 S10 88 TerminatingFix
48 RCL 12 98 RCL 33 : :
41 5T0 32 91 570 89 the Starting Fix
42 RCL 13 92 RCL 34
43 S70 33 93 STO 86
44 RCL 8s : 94 470 2@
43 570 34 : 95+LBL 10

46 RCL 14 9%- Leg Distance
47 1 i 97 | EZ
48 + 9a 7 .

49 8 99 RCL 08 True Course
28 STO #4 148 RHD
 

Note: Reler to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDY for specific information on keystrokes. The Function Index is found atl the very back-ol the Handbook.

 



 

 144 STO IND 18
145 1
146 ST+ 10
147 CF 86
148 RTH
1494LBL 22
136ELX

 

BLAM PROGRAM LISTING Page 10
END 373 BYTES

AVIGATION/RNAY m8 41C

STEP
KEY ENTRY COMMETS KEY ENTRY COMMENTS

fal + | 151 570 34
162 2 {52 34

163 ST+ 18 b 133 FCC a3

184 RDN } 154 XEQ@ “TP Destination WP
165 STO IND 18 CRS54DIS L 155 CLX
186 1 | 156 “DEPART EL?"
187 ST+ 18 : 157 PEOHPT

{8g ALT=" 158 §70 19

169 ARCL 14 159 ROL 43
118 “p?° 168 INT

{11 RCL 14 Last Altitude 161 ABS
Nr

Lseon es ; Average climb altitude

114 RHD C164
115 S70 14 New altitude b 165 XEB “HIND-

116 F57 22 Altitude new? : 166 STO 28

117 SF 86 {67 CLE
{18 RCL 87 VAR? 168 “BEST EL?"

119 1 E3 169 PROWFT

128 i7¢ S70 21

121 SIGH 171 BCL 14
122 200 {72 +

123 LASTX 173 2 Average descent alt.
124 RBS 174 7 :

125 + 175 XE@ “HIND®

127 STO IND 18 177 KER =PRF"

128 1 178 GTO "AYFLY"
129 5T+ 18 : 179 EMD
13geLBL 11 |
131 RCL 14 |
132 XE@ "HIND" |

133 F5? 22 Winds entered?
134 GTO 69 |
{35 44 Wind cannot be declined
136 RCL 18 if leg is the first or
137 ZY? new altitude entered,
138 FS? 86 otherwise, previous legs
133 £70 11 wind will be entered,
148 5

141 -
142 RCL IND X
143¢LBL #8

 

Note: Refer 10 “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE lor specific information on keyiirokes. The Function Index is found at the very back-of the Handbook.
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS
Page 11

 

DATA REGISTERS STATUS
 

00 | True course

01 ; scratch
02 | scratch
03 | scratch..
04 ! WPDist = ..
05 ;LegDist._

JINGooo
LAT

VAR
LNG

    
go
330

LegIn32
2 Legla

3 reserved for. 

|.Departure

06 | Identifier. . . |

LAT
Altitude
Total distance .

fo|CARDDATA

31|Legvar

| DepartureWPId
WP Fik

© ete nem rt ren rons +f ares en anes aA on ~~ eon manne

4

do

|Legpointer||

size 41+5N
ENG _.

DEG = X

TOT. REG.

FIX

RAD ..

SCI...

GRAD.

USER MODE

ON ..
b

OFF . ...

 

#
INIT
S/C

FLAGS

SET INDICATES CLEAR INDICATES

|
|
 

00lor|

02
03162

07

DepartursTleve - -bron
  

So

!eh

20
22  ClimbWiadDescentWind

5|Leg lab/Destination WP Tdent.
34 Legident/Destination WP Fi:

|reservedforfuel weight
"08SWe

ent.

dght

  

jy notused
 )|Leg #1:Ident.,|
 

| Leg#2:

   
 

n
i
.

art
ese

adt
14
so
rm
aS
pa
ce
.
e
o
M
d

_ __CRS,DIS!|
~ Altevar |

Wind data

JO51DestinationTdentif
iNis thenumber o flleg

 

r
o
m
a
n
o
o

al
y
t
i
n
n
s

or- »

Se

C Waypointcalculate

 

    
 

Le n———AA ASASOT © rton5 of  

 

— —

I _—  

~~ Fuel inLBS

C{Computing waypoints
.C |Term,fixisaWP
C |New altitude

Destinationfleve|||~~

Fuel inUSGAL.
¢ [E. com———- A+ASRE BYR SOAREA+

 

dImproperWP

i

4

 

ASSIGNMENTS
 

FUNCTION KEY FUNCTION KEY
  a

y
to

m
ta
te
,
l
b
i
n

do
s

r
a
t
e

v
m
i
l
n
n
n

  
  



worownwy PROGRAM DESCRIPTIONI  ...
 

 

 nomh© en.eC——

Program Title —AVIATONFLYPROGRAM.

Contributor's Name ____

Address ee 

City _— oe . State/Country_—.____..._____ _ Zip Code  

 

Program Description, Equations, Variables _ ALSprogramutilizes . ‘the data generatedby‘theAVNAV

programeItcalculatesthedescentpointalong theflight pathforacontinuous

descent to the destination airport. lach leg is prefaced with the starting and
  

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

next. The magnetic course and leg distance conclude the leg preface. Changes in

altitude while in flight are detected and calculated at the first part of the lege.

Changes of altitude are outputseperately,than followed by thelevelportionof

theleg,

 

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 input. The
 

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

in which the descent point falls regardlessofwhat was input originally.This

should be taken inteaccount when generating the data with AVNAN Program, especially
 
 

if the rate of climb or descent.s slow,
 

 

 

 

 

 

Necessary Accessories _Lrinter is recommended, but is optional.

J : s . x . 1
Operating Limits and Warnings ~ Data irror will be displayed if a level altitude isn't
  

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

tolegstoassure practical climbs and descents.  
 



Et PROGRAM DESCRIPTION II Page 13
 

Sample Problem (Sketch if Desi-ed)

The Aviation Fly Frogram ou.ut ig listed below, using the data calculated by the

Aviation Navigation I'rogram. Execution of the AVFLY program i: automatic from the

previous program.

TYS TO MSL
T/BIST 192 HAL

r

=

TYS = WP:TYS
221.8% 7.2 WR

TYS to WP HCH
MC=243% DIST=44 HH

CLINE 931 + f@88
HDG=247¢
65=127
DIST=17
REM DIST=175
FUEL=7.8
REM FUEL=93.8
TIME=8:87 45

LEVEL AT 2068
HDG=245°
65=197
DIST=27
REM DIST=148
FUEL=4.7
REM FUEL=28.3
TIME=8:83:13
T/TIME=8:16:81

WP:HCH to WP:CHR
153.19, 19.3 HH
KC=243° DIST=29 HM

LEVEL AT cans
HiG=239¢
G5=197
REM BIST=119
FUEL=5.8
REM FUEL=83.3
TIME=8:88:51
T/TIME=8:24:52 

XEQ “RYFLY"

WE :CHA to COWAM

333.19, 21.1 WR

B=243° DIST=32 WH

LEVEL AT fang
HDG=239°
65=197
REM DIST=87
FUEL=5.3
KEM FUEL=77.8
TIHE=8:89:4%
T/TINE=8:34:38

CONAN to RBZY
HC=245° LBIST=38 WH

DESCENT 5ed8 + 4864
HDG=244°
G5=286
DisT=27
REM DIST=c@
FUEL=3.2
REM FUEL=74.8
TIME=8:85 88
T/TINE=8:42:38 a

LEVEL AT 4804
HIG=246%
55=193
BIST=11
REW DIST=49
FUEL=1.9
FEM FUEL=72.8
IHE=8:83:26
P/TIME=8 46:64

RGZY to HSLY
MC=261° DIST=42 WH

LEVEL AT 48608
HOG=261°
65=195
BIST=26
REM BIST=23
FUEL=4.5
REHM FUEL=68.1
TIME=8:88 dr
T/TIRE=8:54 84

DESCENT 4688 + 1462
HOG=262¢
G5=208
BIST=17
REM LIST=6
FUEL=2.8
REM FUEL=f6.1
TIME=8:85:45
T/TINE=8:59:088

MSLY to MSL
NC=291° DIST=b NH

DESCENT 1462 + 558
HDG=253°
65=197
FUEL=8.7
REM FUEL=63.3
TIME=@:81:49
T/TINE=1:868:58

LANDING WT= 4797 LBS
RESERVE TIME=1:55:17

HAPPY FLYING

  



 

 
 

 

LnAL 644 BYTES PROGRAM LISTING Page 14

RYIGATION/RNAY gg 41C

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

aielBL -AVFLY" 49 RCL INE 2

82 CF #7 8 SIGN

a3 CF 29 a! LASTX

84 RCL 18 a2 FRC Present variation
85 570 16 Preserve number of registers 33 HBS
8c 8 3 RCL 21 Leg'!s lowest altitude
#7 570 Be 39 RHI

8g 570 a3 Jo +
89 STO 18 37 %

18 2.96295 52 STO IND ¥ Low Altevar
11 57-18 Leg pointer valuc 39 GTO 18
12 RCL 14 Last leg altitude aA+LBL 11
13 BCL 21 Destination elevation 61 RCL 82 Groundspeed
14 570 13 62 *

15 - 63 1 E3

16 RCL 27 ROD 6d 7

i7 7 63 570 32 Descent point
18 s8 66 RCL 18

{9 7 67 b

28 570 11 Time to descend 68 +
21 RCL 25 69 RCL IND A

22 510 a7 Descent TAS 78 SIGH

23¢LBL 18 71 LASTH

24 RCL 13 72 FRC Present variation
25 S76 21 Leg lowest altitude 73 RBS
26 RCL IND 1é& 74 RCL 14 Last leg altitude

27 S70 8% Leg CRS.DIS 73 RND
28 SF 86 76 +

29 DSE 18 SFO6 if 1st leg 77% Last leg altevar
38 CF Be 78 S70 IWR ¥

31 RCL 22 Descent rin 79 ADV
32 ¥E@ “NC ge CLA
33 RCL 1 gi SF {2

34 X{=Y7? imough time or the gz 5F 21
35 GTO 11 descent in this Leg? 83 RRCL 48 Departure airport
36 ROY 84 “+ 70 ©

37 57-11 Descent time used in leg 85 ARCL IND 16 Destination airport
38 sn 86 AVIEW
39 * 87 CF 12
48 RCL 27 ROD 88 ~T/DIST =

41 % 89 ARCL 15
42 ST+ 13 Legs highest altitude 98 "+ Nm"
43 CLX 91 XEQ@ PR"
44 FS? @é lirror Trap: : 92 ADV
45 LH Not enough time for descent 93 CLA

46 RCL 18 | | 94 ORCL 40
47 6 95 "F % *
4% + 96 HRCL 37
 

Note: Refer to "HP-41C OWNER'S HANDBOOK AND PROGRAMMES GUIDE - for speciic information on keystrokes. The Function index is found at the very back.of the Handbook.
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LBLTAYFLY Page 15
EHE h44 BYTES

AYIGATION-RHAY ®8 41C

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

97 RCL 28 145 FIX @
98 ¥=9? Terminal waypoint? 146 *MC="

99 GTO Ba 147 RCL IND i&
186 ADY 148 15G 18
181 XEQ "PR" 149 STO 85 CRS.DIS
182 $EQ@ “WPD- 156 INT TC

183eLEL 08 151 RCL IHD 14
14 RCL 19 152 FRC
185 S70 13 Departure elevation 152 { £3
186 SF @5 Climbout indicator 154 # Var
167 RCL 18 : 133 STO 86
1688 INT ; 156 + MC
189 2 | {57 XE@ "DLR"

118 + i 158 FC? 55
111 1 E3 ' 159 AYIEH
tz 7 { 168 CLA
113 48 ; {61 = DIST="

115 670 21 i 162 FRC
i 1g + { i64 | E3

117 570 la New pointer value i 165 * Leg Distance
118¢LBL 28 166 ST0 a2
119 ADY 167 ARCL ¥
124 CLA | 168 “F NM"
121 ARCL IND 18 { 169 XEQ ~PR"
122 156 18 | 178 ADY
123 FL? 55 171 RCL 18 Present wind and alt.
124 GTO 81 : 172 570 17 become the previous
125 RCA : 173 RCL 13 wind and altitude.
126 CLA 1 174 STG 14
127 SF 13 o . 175 FS? @s Error trap: The alt.128-10 Leg Preface 176 FC? #7 must be the same if
129 ACA i 177 E70 a8 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 16
133¢LBL 81 181 INT

134 "b-- 182 ¥=Y?

135¢LBL 82 183 CLR

136 RCL 18 184 +
137 4 185¢LBL 88
138 + 186 RCL 43
139 ARCL IND X 187 FC? 85
144 XEG "PR" 188 RCL IND 18 Alt.Var
141 RCL IND 16 : 189 ISG 18
142 15C 18 } 198 INT
143 +8? Is the starting Tix a ; 191 ABS
144 XEQ@ "HPD" waypoint? 192 STO 13 Present altitude
 

Note: Refer to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDEfor specihc information on keystrokes. The Function index is found at the very back-of the Handbook,

 



PROGRAM LISTING

 

 239 XE@ "DSPLY"
248 FS2C #7

 
287 FIX @
288 ARDY

LBLTAVFLY
END 644 BYTES Page 16
AVIGATION/RNAY mm 41C

STEP/
KEY ENTRY COMMENTS LINE KEY ENTRY COMMENTS

193 RCL IND 18 241 ETH
194 STO 18 Present wind ; 242¢LBL 82
195 ROMY : 243 156 18
196 RCL 14 Previous altitude { 244 GTO 28
197 FSC 66 t 243 RCL 18 Present leg
198 RTH } 246 INT
199 ¥2Y? Altitude change? ; 247+LBL 21 Descent leg calculations

288 ¥EQ ~UPDH- oo ; 248 RCL 16 Lastregister used
281 RCL 85 ; 249 1
282 FRC «DIS ; 258 -
263 FC? a7 Not Descent leg? ‘ 231 1 E3

284 GTO 68 252 7

285 RCL 32 Descent point | 233 +
206 XY? Enough time? 234 570 18 New pointer value
287 CF 87 =~ if not 253 SF 87 Descent leg
283 RCL 85 True course 236 XE@ 2#
289 INT 237 ECL 25 Descent TAS
218 243 258 STO 87 _
211 + CRSDP 239 RCL 13 Highest altitude
212 STO 32 268 570 14
213 LRSTX 261 RCL 21 Leg lowest altitude
214 FIX 3 262 570 13
215 BND 263 RCL 32 Descent point

216 ST- 83 remaining distance 204 STO 85
217 CLE 263 GTO 83
218 FC? #7 Error Trap: 266+LBL 84
219 LN Not enough time for 267 SF #6 Descent continued

228 GTO ai descent! 268 ¥EG 26
221+LBL G8 269+LBL 83
227 %=97 Leg dist. flown? 278 RCL 22 Descent wind
223 GTO a2 271 XEQ =WC*
224¢1BL 81 272 RCL 38 Descent F/F
223 RCL 24 Cruise TAS 273 *
226 STO 87 274 S70 11
227 RCL IND 18 Wind 275 XEQ “DN*
228 FSC @5 Climbout? 276 156 18
229 RCL 44 First Leg wind 277 GTO @4
238 XEQ "WC" 278 CLA
231 RCL 29 Cruise F/F 279 ARCL IND 16
232 * 288 "x -
233 S70 11 Fuel 281 ARCL 33
234 “LEVEL = 282 RCL 34
235 F587 55 283 ¥=a7
236 “HAT = 284 GTO 88 Terminal Waypoint?
237 ARCL 13 285 EQ "PR"
238 XEQ@ PR" 286 XEQ "HPD"

 

Note: Refer 10 "HP-41C OWNERS HANDBOOK AND PROGRAMMIN-T GIHDE fr specific wigimanon on keystrokes. The Function index 12 found at the very back.of the Handbook.
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END hed BYTES
AVIGATION/RHRY gg 41C

STEP/ STEP/
LINE KEY ENTRY COMMENTS LINE KEY ENTRY COMMENTS
 © mnest

 

sp. a J—
 

Le
m
m
c
a
a
a
e
e

289¢LBL #8
298 RCL 36 Gross weight
291 “LANDING WT= *
292 F§? 55
293 GTO oa
294 AYIEW
295 CLA
2964LBL #8
297 ARCL ¥
298 “+ LBS"
299 ¥EQ "PR"
308
jal ix

382 RCL 35 Remaining fuel ;
383 FC? a8 Fuel displayed .n lbs?
384 * }

4
i

a
o
s
:

wo
rn

e
e
n
y
n

p

385 RCL 29 Cruise F/F
386 /
387 ¥{87? Fuel left?
388 CLX
389 STO 12 Remaining flight time
318 "RESERVE =
311 XEQ "TD"
312 ALY
313 "HAPPY FLYING"
314 SF 12
315 RCL 12
36.73 45 min, reserve
37 AX? sufficient fuel?
318 “FUEL TOO LOW"
319 BEEP
326 AYIEW
321 CF 12
322 ADY
323 END

    
Note: Reler 19 "HP-41C OWNERS HANDBOOK AND PROGRAM:YG <iSE “or SpOCIic INOMAtion on keysirokes The Function index is found at the very back-ol the Hanbook.
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS
 

DATA REGISTERS

 

STATUS
 

00

02
03 |

|Present|Altitude
| PreviousAltitude]eb

‘not used

01‘Distance
| Ground speed
{ Time
[Magneticheading
+.. CRS » DISS

[Variation
5

Ieg Dis
L

eg“oIn
te

|

Hoe
seratch

 

Total ‘distance ;

 

Present wind

 

fROD
|Climb F/F

iDescent F/F
lnot used. be

| Descent point Ee
enPedent1gr
{DestinationWPFix
| Fuel weight

Climb wind

Descentwind i.
Climb TAS |

CruiseTAS ~~||
iDescentTAS=.
ROC

 

 

TLleg /1: Ident |
not used

WP Tix
~~ CRSDIS
_ Altevar

 
   HP1s the numberof

i

i

Wind ro
iLeg#2 | fe

etc. Ci
Destination Idéentifi

leg

LastRegister
(40451SE

| Previous wind__ |

|Destinationelevation

Gross weight=|_I
DepartureWP Ident |
| DepartureWPFix |  

 

Departureelevatidn- SoEEoo 1.

ENG

SIZE 41451

DEG _ *
FIX

RAD

TOT. REG. =

scl...

GRAD

USER MODE

ON . OFF .

 

FLAGS
SET INDICATES CLEAR INDICATES
 

, Continuing descent =
| Descentpoint leg

/ DescendingAlte|

Climbout

Descent in1st.le

 

 

 

 

 

   
 

   

 

 

  
{nern ~
| 4 i. — —

— de a ee _

ASSIGNMENTS

FUNCTION KEY FUNCTION KEY

end de - -

bo — -

EL -

hb
i

Lb
;Cpe _

 



pr PROGRAM DESCRIPTION I Page 19

 

Program Title NAVIGATION   

Contributor'sNameen 

Address 

 
 City : . State/Country—ZipCode

 

 Program Description, Equations, Variables==__

This program computes course and distance from one fixto another alongwith

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 waypoint.

The program will calculate a 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 ne following subroutines are used: "NFIX", WCRS", "WP",

"TWP", "PRY, nyppn, UYDGRY & MEYM# .
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airport.

airport.

 

for the AVNAV Programe.

Sample Problem (Sketch if Desired)

A flight from the McGhee Tyson airport, Kno.ville, Tn to the Muscle Shoals, Al
The route will be from McGhee Tyson airport direct

to Cowan intersectiony,with waypoints off of Hinchk Mt. and Chattanooga vortacs, V54N
to the Rocket vortac, V54 to the Muscle Shoals vertac, direct to the Muscle Shoals

The coordinates for the facilities are given under the Program Description II
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.

A printer is not used,

 

SOLUTION:

 

input Function Display Comments
 

ws

sv

CHAV

Trev

RQZV 
3544845
83.934 oo

om|

21m |R

 

(ABQ NAV.
R/S

Load data card

R/S
R/S

 

FROM?

JfCARD
TYSLAT?lo
TYS LNG?
TY5 VAR?

TYS WP?

TYS #* WPsTYS
221.8, 7¢3 NM
TS TO?
CARD
COWAN

|COWANLAT?
NITED FIX?

LEGMC?
LEGDIST?
TYS TO WP?
TYS--WPsHCH

DIST=Lh
WP3HCH EE
15341, 1943 NM
UPLHCH TO WP?
WP:HCH —= WPsCHA
MC =243
DIST=29
WP: CHA

3331, 2141 NM
WPs CHA TO WP?
WPs CHA = COWAN
MC =243

DIoT==32
COWAIl TO?
COWAN TO UP?
COWAN = RQZV

MC= 246

Loadcardfornextfix.

willuse TYSVortac

~ need term, fixforprimary leg

Cowanis anintersection277°,

| Intermediatefixforsecondaryleg

Leg#1Data

Don't need any moreintermediate 
38NM fromCHAVortec=

~~ fixeses

Leg #3 Data

No intermediate fix
Leg #4 Data
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Prcblem fror

Sample Froblem (Sketch if Ceuired)

Page 21

  

“he Trececig page continued -

 

SOLUTION:

 

Input Function Display Comments
 

 
J

  

DIST=38

Ho= 261

DeT= 43
| MsLv C2

CARD
| Bh

|ustTher EE
|MSLVAR?
MSLV TC BN

SLV=MCee
“c=201
pIsT=6
MSL TO?
MSLWP?
|Tes omoomMsn

} 1/DIST==192
MSL

. onz

RogyTO?|
| BQaVTC WP?
R0ZV = MSLV

we

Leg7.Data

Leg#/. Datacontinued=

“Nointermediatefixe 

 

Leg #5Data

Need data

rasag

 

Indof p
rogram

er

nointermediatefixSAARRIra nen

ermineFieCo
1 Donotneedaterminal
Totatrip data=

waypoint

Progrem startsover
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RYIGATION.«RY

 

PRINTCUT:

 

PROGRAMDESCRIPTION In
Sample Problem (Sketch if Desired) 3 y

Sea vous,*

FF HCH to WP CHE

3C=2437¢

Page <2

 

oa ~rinter 8 .seds

 

 

 

315T=29

TYS * WP:TYS 333.19, {1.1 NM KC=261° LEG #5
221.89, 7.3 HH DI5T=43

WP:CHR to COMAN
TYS to WP HCH Mr=3430 G43 HSLY to MSL
NC=245°¢ . J[5T=32 2G KC=291° IG
DIST=44 LEG iA i DIST=6 LG #6

COWAN to ROZY
WF HCH A=244© ~~ n TYS TO MSL

153.19, 19.3 NM 215735 LEG 24 T/DIST 192 NH

SOLUTION:

Input Function Display Comments

XQ "NAVY “ROM?

| Load data card

|

YSLAT? 350eas
3544845 R/S SYS LNG? EN 591 34"
8345931 bE TSVAR? wo
1 R/S YS WP? a

CTYSV R/S XS TO? TWP dataprintout
_ COWAN R/S SARD

"R/S JOWAN
ve}R/S "OWAN LAT?

Co | R/S IEED FIX? } ~CIAY R/S TG MC? 277° fromCHA
2777 | R/S LEG DIST? 38DME oo| WA TTS16WPT - Co i

~ HCHV | R/S CWPSHCH TO WP?| Leg#1 data printout
CHAV R/S WP:CHA TOWD? Leg #2data printout ~~
BN - R/S COWAN TO? | Leg#3 dataprintout =~ROZV 5/5 CONANTO UP? CoB ACGate pmumtowt

nN R/S RQZV TO? Leg #4 data printout~~
_MSLV R/S RQZV TC WP? | a
Co R/S. MSLV TO? Leg #5 data printout
MSL R/S CARD )

R/S HSL |
R/S MOL LAT? “34 ANAL
R/S HS ie t 37mgap 8 He of 0 7

1 CHS -1_ |
R/S i Wi 2 Co
R/S MSL TO? Leg #6 cata printout
R/S MSL WP? | |
R/S TYS TO MSL Total trip printout   

 

FROM?  Program starts over
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SIZE:

 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

 

7

  

Size

Start program EE

Input departure airport identifier

From Step A (stp2, 7,or skipped)

From Step A (stp 11) skip to step 5

Input terminal waypoint fixidentifier

~ From Step A, Step A skipped

Inputprimarylegend fix identifier

From Step A, Step A skipped

Declined, skip to step 7

Input waypoint identifier

Input declined, skip to step 5

From Step A, Step A skipped,

Prior primary fix input from: |

Step A (stp11) =program end!
Step A(stp2,11, or skipped)

Inputterminal waypoint fix identifier|

Inputdeclined = program end!

From Step A, StepAskipped ~program

Steps for input of fix coordinates:

Ifdata already loadedfrona prior card
If card reader not used, skip to step 4

Load data card |

Data not on card skip to step 4

Data on the card

35

DENT

IDENT

R/S]

JO IDENT RAST

 

) skip Ste; Data card load declined   
IDENT

XEQ|NAV |

 

FROM?

see StepA

(ident)WP?

(ident)TO?

see.StepA

(ident)TO?

|._see StepA.

(ident)TO WP?

see Step A

(ident) TO?

| (ident) TOWP?

| (ident)WP?

| see Step A

CARD

Return to the

original step

(ident)
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SIZE: 45

 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
 

o
e

| Inputlongitude

Input radial or heading from ref. fix

Inputlatitude
Input declined, skip to step &

Inputvariation ( 4+ 4,=E)
Calculate coordinates

Degree

 

Yaypoint being calculated, skip to si

_ Input referencefix(uses steps1-7)
Input declined, uses prior fix forre

ep 1

IDENT

Degrees

NM

Degree|

Degree

p
e
n
+ 3i i i

fi
1

i
:

i
j
n

if
i

w
h

0
2
= wn
»

a
?

| (ident)LAT?

+sssh

(ident)VAR?

originalstep

(ident)LNG?

Return tothe

NEEDFIX?

  
FIX
Big MC?
 

ferences

 

 Inputdistancefromref,fix

 

 
    

 

 
‘Return to the

1
BBGMC?
FIX
HGDIST?

originalstep.

 

 

 

 

 

pes Np na ese Sm

Cee a ats son.

nmin: xe si mpd ra rae ws

wasn asanns: want ty

ows see ie ororanian ee

fr. come  
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END 379 BYTES Page 25
AYIGATION/RNAY ©8 41C

STEP/
LINE KEY ENTRY COMMENTS KEY ENTRY COMMENTS

B1eLBL "HAY: DE | 49 570 32
82 CF 82 apES 58 RCL 13
83 SF 21 | 51 570 33
#4 CF 29 . 52 RCL #6
85 FROM?" ! 53 5T0 34
86 SF 81 54 @
87 SF 23 55 STO 84
B8 XEG@ "NFIX- Departure Coord. 36 SF 82
#9 OF 81 S57¢LEL 21
18 RCL 86 58 CLA
11 STO 14 Departure Ident 39 ARCL 18
12 CLA 68 "F T0 WP?"
13 $70 15 61 CF 23
14 570 32 62 XEQ “NFIX®
{5 32 t 63 FC? 23 Waypoint declined

16 FC27C 3 Terminal fix not a WP? | 64 GTO B83
17 XEQ "TWP" Terminal waypoint ‘ 63 REQ "CRS"
18 RCL 14 66 XEQ “HP®
19 STO @# : 67 FCC @7 Waypoint completed?
28 ADY 62 GTO 21
21 CLA | 69 STO 13
22 ARCL 14 78 “WP:*
23 *k * - | 71 ARCL 86
24 ARCL 31 | 72 ASTO 86
25 RCL 32 | 73 RCL 12 nym
26 X=@? TWP? 74 ENTERt
27 GTO 28 75 X{> 84
28 XEQ "PR" 76 AEQ 18 Data output
9 EQ "HPD" | 77 RCL 11

<rfO 3eeLBL 28 78 5T0 67
31 ADY 79 ADY
32 CLA 8¢ 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 GTO 22 87 STO 18 Starting fix ident
48 XEQ CRS" 88 GTO 21
41 STO 0A TC 89¢LBL 83 «yO
42 RCL 82 Distmnce 98CF 82
43 RND 91 RCL 34
44 ST+ 19 Total distance 92 STO 86

45 STO 85 Primary leg distance 93 RCL 85
46 RCL 11 Store primary leg! 94 RCL 84
47 STO 31 Starting fixe oC 95 XEQ 10 Data output
48 RCL 12 96 RCL 31 
 

Note: Refer to “"HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE"for specific information on keystrokes. The Function index is found at the very back-of the Handbook.
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END 379 BYTES
AYIGATION/RHAY | 41C

STEP/
LINE KEY ENTRY

PROGRAM LISTING Page 26

STEP/
COMMENTS LINE KEY ENTRY COMMENTS
 

97 S70 87

98 RCL 32

99 STO 88

188 RCL 33

ial STO A9

182 TO 28

183+LBL 18

{ad -

185 STO 12

jae CLA

187 ARCL 14

188 FC? 55

169 GTO ai

118 ACA

iii CLA

112 SF 13

113 = 70 =

114 ACA

115 CF 13

116 CLA

117+LEL 8!
118 FC? 55
119 “p--

128 ARCL 8%

121 XEQ "PR"

122-FHie

123 “MC="

124 RCL aR

125 RCL @7

126 +

127 XEG "DGR"

128 XEQ =PR-

129 “DIST="
138 ARCL 12
131 GTO =PR"

132¢LBL 22
133 CLX

134 STO 32
135 32
136 FC?C 83

137 XEQ ~TWP-

138 CLA
139 ARCL 34

146 “ » =

141 ARCL 31
142 RCL 32

143 X=8?
144 GTO 85 

Primary terminating fix

becomes the
starting fix.

Secondary leg distance

Leg Output

TC
VAR!
MC

TWP

TWP?

 

145 XEQ "FR"
146 XEQ "HPD"
147 ADV
143¢LEL 85
149 SF 120—
158 CLA
151 ARCL 14
152 “F T0 *
153 ARCL 34
154 AVIEK
155 OF 120=1,
156 FIs8
157 “T/DIST *
158 ARCL 15
159 F5? 55
168 =F HM"
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: Truecourse|

 

SIZE °° __

 

 

 

 

  

  

  

 

 

 

 

 

 

 

 
 

 

 

 

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

   
 

  

 

 

 

 
 

 

   

 

 
 

 

 

 

 

 

 

 

  

    
 

 

 

 

 

 

   

he LL TOT.REG. ..__.___ USER MODE
01:Scratchi... ENG .. . FIXco. SCl coe. ON _.. OFF ___.
02| Serateh~~ pEG ¥ RAD... GRAD
aSeratch1 ~
04 WPDist=+© .
05LegDist iooo INIT FLAGS
06 |Identifier|1 ’ # SIC SET INDICATES CLEAR INDICATES

Q7VARY101[|GC Coord ~

08'ILNG*nh 02| CComputingWP's | i
09 LAT! 03... CTermefix aWP...|..._ _
10|Startingfixident i =
11 VAR

12 ING 1 a a _

13 {LAT _
14 Departure airport ident

15 Total distance ~ LL

16 I NE
to CARD DTA

30
31|TWPident/Leg Var
321TWPfix / Leg LNG,
33 Leg LAT ~
34 Leg ident

~ - ASSIGNMENTS
FUNCTION KEY FUNCTION KEY     
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AVIGATION/RNAV Page

DIAGRAM & EQUATIONS

: From Fix
LNG LAix 1 3 LNG ! y VAR !

(ay "LAT 

    Waypoint
Fix \  

 
Jortac v 

To Fix mo co1=aV + AVP nV
LAT, HG, VAR WP Radial=@e I A + VAR

WP Dist = 60 Sin”(Sin I=YP| sin aV)

LAT = LAT! 4 sin~' (Sin d Cos @)

— 13 we=1 _(3in d Sin @)ING = LNG! = Sin” =r mys

DIST= 60 d
d=Cos™'((Sin LAT Sin LAT! + Cos LAT Cos LAT' Cos (LNG = LNG'))

a= Cos(Sin LAT Sin LAT! + Cos LAT Cos LAT!)

¢ =T1C =270° +&X or 90° -

X = in a
= Sin d
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Program Title SubroutinesNavigation Fix_andIntersection/Waypoint coordinates

   

  

Contributor'sName ee -

Address ee ee es ee ein

Cityieee eee. State/Country—ooZipCode

 

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

Datacard if card reader is beingused; and if data hasn't beenreadfroma data card,
prompts for the latitude, longitude, and magnetic variation. If latitude prompt is
 

 

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

If FLOZ is set the prgmstarts at the beginning to give opportunityto check and

correct data input.

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

for fix coordinates using "NFIX and if nonearegiven will use prior coordinates 
 

_stored in RO8,R09,&variationstoredinRQO7.IfFLO1issetthenewcoordsare

stored in RO7-R09, if clear then in R11=-R13, If data is not entered than prgm
 

cycles back to the beginning of "NFIX",
 

oo "I/Wpn uses the following equations:
 

LAT= LAT'+Sin”(Sind Cos ¢)
 

LNG=LNG! — (Sin~ (Sin d Sin $))/Cos( (LAT +LAT?)/2)
vs relatmmm+4 $54 30855545111 map———at |  

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

NOTE: If Sub "I/WP" is used F105 controls program flow if no data is entered. With

FIO5 cleared, Sub"NFIX" will prompt for data; if FILO5 is set then the program will
 

be returned to the main program,
 

 

   
Necessary Accessories card readeris recommended, but optional,

Operating Limits and Warnings =. Destination mustnotbe point of departure.
 

estmagnetic variations arepositive,ast magnetic variations are negative numbers.
 
   
 



LBLYNFIZ

 

  

Le PROGRAM LISTING Page 302 5
AYIGHTION/EHGY ®8 41C

STEP/ STEP/

LINE KEY ENTRY COMMENTS LINE KEY ENTRY COMMENTS

BieLBL "NFIZ" start 31 HR

gz CF 85 52 STO IND Bi

63 CF a5 53 OSE ai

d4¢BL 83 54 CLR

a3 13 55 HRCL @s

a6 FS57 Al 36 "F YAR?

87 9 57 PROMPT

BE¢LEL B4 58 STO IND @i

#9 ST at Data Pointer 39 ETH

1a¢LBL 83 ta+LBL 86 Search for data
11 HON 6&1 RCL 68

12 PROMPT for Identifier 62 RCL IND 82
13 ROFF 63 ¥=Y?

14 FC? 23 64 LTO @7

15 ETN 65 [56 B2

16 FC? #2 66 GTO 86

17 CF a3 67 RTH

i oToe ae Decode coordinate data

28 STO 82 78 1

Z1 S70 a3 71 ST+ @2

22 AEG Ar Search for data 72 RCL IND 82

23 F520 85 73 HR

4 RTH 74 5T0 IND @i

25 RCL B3 If coord. data not 75 DSE 81

26 STO 82 stored ask for data 76 1
27 SF 25 card if the card 77 5T+ 82

23 ROK reader is used 78 RCL IND 82
29 ROTAZ 79 FEC

3a ROFF 88 LASTY
31 CF 25 81 INT

32 XEQ 86 Search for data again, a2 nas
33 FSC 85 if not found than 82 1 E4
34 RTH prompt for coord, 84
35 CF 22 85 HR
36 CLA 86 STO IND Ai
37 ARCL af 87 DSE 81
38 “F LATO?" 88 RDN
39 PROMPT 89 168
48 CLA 9% =

41 ARCL MBs . . 91 STO IND 61
42 FC? 22 No input, skip to 92 RTN
43 CTO #8 intersection/waypoint 97¢LBL 8%
44 HR prompts 54 FC? 82 If FLOR & FLO6 set

45 STO IND 81 95 FS? 86 start over
46 DSE at 96 GTO 65
47 CLA 97eLBL ~I/WP* Calculates coord. for
48 ARCL #6 98 RCL 87 intersection or43 "F LNG?" 99 5T0 11 waypoint.
38 PROMPT ig RCL 88
 

Note: Reler 10 "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific information on keystrokes. The Function index is found a! the very back-of the Handbook.
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LBLTI-WP
END 291 BYTES
AYIGATION/RHEY = 41C

STEP/
© LINE KEY ENTRY

PROGRAM LISTING

COMMENTS
STEP/
LINE KEY ENTRY

Page 31

COMMENTS
 

tel S70 {2
162 RCL 89
182 S70 13
184 RCL Be
185 570 3
186 SF #o
187 CF 23
188 13
189 “NEED FIX?"
118 ¥XEQ 84
111 CF 86
112 RCL 31
113 S70 @¢6
114 “FIX HCZ®
115 PROHPT
ile CLA
117 ARCL 86
118 SF 23
119 FC? 22
128 GTO 83
121 RCL 11
122 F57 8
123 STO 87
124 -
125 5Td 81
126 “FIX BIST?"
127 PROMPT
128 68
129 7
138 SIN
131 STC @2
132 RCL &1
133 SIN
134 *
135 ASIN
136 RCL &1
137 COS
138 RCL 82
139 *
148 ASIN
141 RCL 13
142 +
143 STG 13
144 FS? 81
143 570 8%
146 LASTE
147 +
148 2
149
138 COS 

isl 7
132 §T- 12
133 RCL 12
154 FS7 8!
135 STO 88
136 SF 83
157 ERD

LNG

 

DATA REGISTERS
 

01
02
03
06
07

11.
12

31.

08
matt
WAR

13.
16.

Data Storage Pointer |
‘DatePointer . |

‘Counter value . 1
‘Facility Identifier .
VAR?
LNGY i

ING

 

data    

LAToobedi eee
Hegnetle.fe
0card
30. Lo od

Temporary. Identstorage
 

#

FLAGS
INIT
S/C SET INDICATES CLEAR INDICATES
 

01

 
4

02

05GC.

06! C B
.being asked for,

by"I/wpr

Store coordinates,
RO7, RO8, & RO9
DisablesUNFIX"

! Indicates that thi

__jcalculated with

inr/wer

inRe
LR,

|lfromusing "I/WP"i

igterss

olan©soordy”deee

  C Fixcoord. are
located&decodeds
 

  No.input.RTN

12,&R13

| coordinateswere|

[pp

 

Note: Reler 10 “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE™for specific irdormation on keystrokes. The Function index is found at the very back-of the Handbook.
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Subroutine Course andDistance=   

  

 

 

Program Title _____

Contributor's Name... ___ ___ . ... __... BU ae eee

Address I _.

City __. — State/Country__..__..ZipCode —_

 

Program Description, Equations, Variables __ Thissubroutine calculatesthegreatcircledistance

between twopointsdefinedbylatitudeand longitudecoordinates andcalculatesthe

average true course,
 

Dist = 60 d, = Cos™( (Sin LAT! Sin LAT + Cos LAT! Cos LAT Cos (LNG = LNG!))

+
TC =270 4 K ; for West (FLO5 clr)e TC =90 =A ; for East (FLO5 set).

= sin” (sin a/ Sin d), © is negative if direction is Southerly.

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

 
 

 

 

 

 

 

 

 

 

 

 

 

Necessary Accessories
 

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

North latitudes and West longitudes are positive and South latitudes and Fast

longitudes are negative numbers,  
 



LBLTCRS
END h7 BYTES
AYIGATIOH/RNEY WB 41C

STEP/
LINE KEY ENTRY

PROGRAM LISTING

COMMENTS
STEP/
LINE KEY ENTRY

Page 33

COMMENTS

 

glsiBL "CRE"
82 CF 85
#3 RCL 13
84 SIH
43 RCL 8%
86 SIN
87 *
88 STO
89 RCL
ia {0%
il ECL 8%
{2 COS

*

d
o
e
n

(
A
Y

Go
d
t
e

Pa
si

hs
 f

rr
em

n
Pe
ek
s

p
o
s
s

f
u
c
k

f
r
a
t

S
o
n
y

ON
E
m
d

O
P

O
I

Ja
e

fa
d

W
S n
f

f
x

MA
]

a
p

Fa
ul
t

Po
ly

po
te

{
8
0

I
+

E
I

O
W

L
n

1
R
I

T
D

A
f

D
h
d
e

C
n

»
Le

«
F
f

E
Y

a

P
E

e
s
2

C
F

Me
y
T
d

Gn
d

Ca
d

fa
d

L
e
d

fa
d

fa
d

L
o
d

f
e
d

fa
d

Co
d

Pa
d

Po
s
u
d

P
O

T
t

Pa
s
P
e
d

f
h E
D

GO
h
d
B
e

Dd
FO

ee
s
S
D

G0
wd

OF
G
R
d
P

w
m
a = AL

E
L

ah
h
o
f
o
f
f

“u
d
O
T

L
I
V
f
a

f
a
d

Pe
dr

we
s

op
e

ng
s

£7
0
T
Y
J
L

O
D

A
r

O
n

B
5
1

c
a
d

p
e
a

n
n

2
0
-

18
42 FSC 

(Sin LAT 3in LAT!)

(Cos LAT Cos LAT!)

Northerly direction
Southerly direction

set = Lasterly
clr - Westerly

£

Distance

eri
S
A
A
N
6

rg
b

ne
F
D

Ee

True Course

L
A
T
E

po
te

M
a
1

r
y
o
d
e

Jo
r.

eo
]

 

DATA REGISTERS
 

01
02
08
09
12.
13.

Seratcech
Distance1

LAT?

nt
e
r
t

pasenn
b
n
.

’.

- ye

LAT
me.

 

FLAGS
INIT
S/C SET INDICATES CLEAR INDICATES
  05 a

C Iasterly course .

S
o
A
a
f

Westerlycourse .

 

Hote: Reler to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE for specilic information on keystrokes. The Function index is found st the very back-of the Handbook.
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warms PROGRAM DESCRIPTION vase 34
 

subroutine Waypoint Fix   Program Title

Contributor's Name een   

Address 

City — State/CountryZipCode  

 

 Program Description, Equations, VariablesCalculates waypointfix from the coordinates of

a vortac which hasa radialfrom it that isperpendicularto thecoursebetweenthe

departure point and destination, It will reject any waypointthatfallsbehindthe

departure point, beyond the destination, or behind a prior wvaypointe.

Waypoint Radial = (i8+ABP; Peo or 8'-8"P; xVB 0) + VARY

| where 8'= 9p+180° and AaP= 90 -|s¢'P|

xP =¢ g's pmTC

 

 

 

__ Vaypoint Distance = 60 sin” (Sing) sin a")
Distance from Departure point to the Waypoint = 60 sin” (sing"P Sin dV) = 1,

 

Note: YP mist be expressed as: -180°< ar 180°

 

 

 

 

 

 

 

 

Necessary Accessories 

Subroutine "CRSY must be run first in order to calculate
 

the values for dV ang 7¢V (¢V) between the departure point and the vortace 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.  
 



 

 

Lo 83 BYTES PROGRAM LISTING Page 35

AYIGATIOHRAY | 41C

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

@1+LBL "WP" 40 4
=) i t

63 IF 63 | 51 RCL 62 I="
64 CF 67 rele §Y : 52 SIN
65 STO 82 TC = 53 RCL #t Sin a”
86 158 v | 54 %
67 + 6 55 ASIN Waypoint Distance
8g 9g 36 Be
89 RCL 68 ¢ ; £7 4
18 RCL 82 ca Wavoaing osi” § ypoint fix (Rad.Dist)
i - XP | 59 SF 47 X (Rad.
21 68 END
13 P-R :

14 E-P

15 RIN -180%K"P = 180°
ie #<@?

i7 5F #5 wr
1% ABS Jo vp]
19 £70 &2

26 - /> vp
Zl X{=87? Waypoint behind depart.
22 RTH fix?
23 570 83
24 FC7C @5
25 CHS

Zo +

27 RCL 11 VARY
28 + Waypoint Radial
29 ¥{}: 83

38 SIN

31 RCL #1 DATA REGISTERS
3 ¥ ax
33 ASIN "XW O° from MORSM1. i
34 69 00 TIC foe
c 01: SINavfromWCRSH!

35 * 1

36 PND 02neRadial Fedmn
37 876 12 Distance "LY a ia oo eeee

ir | e W distance. inleg
38 FLL 5 ca 8fast, fot &
39 X{=Y? WP beyond destination “110 vary Po ERR

48 RN fix? 1 a2Distancenp
41 ROY WP behind last WP? : yo

43 XY?
44 RTH INIT FLAGS

45 RCL 87 Waypoint Radial 4 SIC SET INDICATES CLEAR INDICATES
46 368 050. XPz0  , h"F=0
. no 07! Cc. WP.isvalid. opWP isinvalid 
 

 

 
 

  
 

Nota: Reler 10 “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specihc information on keystrokes. The FunctionIndex is found at the very back-of the Handbook.
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SubroutineTerminal Waypoint
 

 
 

 

 

 

Program Title _ SS

Contributor'sName cn ern —-

Address

City State/CountryZipCode—

Program Description, Equations, Variables _ _. _ __ _Galoulate5a FedialandaStancefromeeme

2vortac io afacility andstores them togetherina specifieddata register;a oneesces © em mmenom————————onsosecrmin+

stores theidentifier in the preceding data register. This provides a waypoint
 

over an airport, en

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

identifier in R06, and the data register number in the X Register prior to

running the subroutine,

  

 

 

 

 

 

 

   

 

 

 

 

Necessary Accessories oubroutines "NFIX" & "CRS"

 
Operating Limits and Warnings ..

 

   
 



Laue PROGRAM LISTING Page 7
74 BYTES

AYIGATION/FNAY ga 41C

STEP/ STEP/

 

 
 

LINE KEY ENTRY COMMENTS LINE KEY ENTRY COMMENTS

BieLEL "THF
Bz FIN &
83 570 BS Data 1ogister pointer

84 CLE
85 ARCL 95
#6 “+ @Poe Prompt for Vortac
87 SF 82 Disable "I/Wpn
82 CF 23
B3 XEQ “NFI¥®
ta OF 82
ti FC? 22 WP declined?
12 RTH I
12 ¥EQ =CRS*
14 15a
15 + t
t6 BOL 11 VARY {
07 +
13 168 f
19 HOD |
28 18 !
~ % £

ou WP radial

23 ROL 82 WP distance !
74 1 E3 ]
25 / !
26 + WP Fix
77 STO IMD 85
22 DSE 85
29 “Wp:

38 HRLCL Be WP Jdent
31 ASTC IMD 85 DATA REGISTERS
32 END  

02: Distance, calculated by "CRS
05 | Data storage pointer |

 

06 , Terminal identifier
07 | VAR!
08 © ING! ]
09 LAT!
11 VAR]

12© LNGoo

NIT FLAGS

# S/C SET INDICATES CLEAR INDICATES
 

02 § Disables"I/WP"
23 GC | Term, WPdesired |TermeWP declined

. ;
t  

Note: Rater fo "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific mtormanion on keystrokes. The Function index is found at the very back-of the Handbook.
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Program Title _.__oubroutineWindsAloft

 
Contributor'sNAMeeeeea me

 
Address — eee em I
 

City State/CountryZipCode—

 

Program Description, Equations, Variables __1nhls subroutinepromptsfortheforcastwindsaloft

aboveandbelow theflightaltitudeandinterpolatesthewind for theflight altitude.

Winds aloft will bepromptedforinthousandsoffeet inthefollowingincrements:

3s 64 9, 12, 18, 24, 30, 34, 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 mustbe entered in the following format: DIRW.VEL, where DIR is wind

directionin degreestrue, and VEL is the wind velocity in knots. Example: if the

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

 

 

 

 

 

 

 

 

 
Necessary Accessories

Operating Limits and Warnings 11 departure airport is above 3000' and the flight altitude is

relatively Low; than the lower wind prompted for could be below the airport elevation.

In that case it is recommended that the next nigher forcasted winds be entered and when the higher wind is prompted for decline entry. The output will be the same as  
 

the wind entered,



 

 
 

Co PROGRAM LISTING Page 39
AYIGRTIOH/RHAY mm 41C

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

glelBL "HIND" 49 IHT

82 Fix & 8 -
#3 CF BS 21 LRSTX
#4 CF ZZ 32 ROH
83 1 EZ 33 1
gn 7 34 P-E
#7 38 33 R-P
BE RY? Alte above FL 300% S36 EON

83 G70 82 37 RCL 82 Interpolation of the
18 HOY 58%

tz 3% + Wind Direction
12 Ri%Y 68 RHI

13 XY? Alte above 12,0007 &1 368 &
i4 SF 85 : be BOEi% 3 | GIRIL 82
16 ENTER* 64 FRC Wind Velocity
17 FLO0 85 63 RCL 81

18 CLE | && FEC

19 + Alt. increment 67 -
28 STO 82 ; 68 LASTY
21 43Y7 Alt. < 3,0001% | 69 RO3Y
22 5F #5 : 78 PCL #3
23 7 | ls

24 FRC Interpolation value | 72+
23 570 812 73 +

26 ¥=47 Alt. same as forcast ; 74 RTH
27 SF 85 wind? JO+LBL B2

28 ur we Interpolation value
23 570 1 | 77 ST0 83 (higher winds)
38 LASTY | 78 X=47
31 INT TIFF Es
32 %=87 | 88 rLX
33 1 81 XO 81
34 RCL 82 | §2 GTO 8!
35 * lover wind level | 83eLBL 83
36eLBL 81 84 STO 81
37 FSC 85 a5 -

38 GTo a4 ge 4

349 ST+ 82 87 STC 82

48 KEG #4 prompt for lower wind | 88 ¥iY? Alte << FL 3407?
41 F072 | 29 G10 82
42 RTH 98 ST+ 81
43 STO 1 C9
44 RCL 82 92 5

45 WEG 84 prompt for higher wind 33 570 &2
46 STG @2 54 X37? Alt. < FL 3907

47 INT 95 GTO a2
48 RCL 81 9% 57+ 81

Note: Heler to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDEfor specific information on keystrokes. The Function index is found at the very back-o! the Handbook,

 



LBLTHIND

EHD 164 BYTES
RYIGATION/FHAY mm 41C

STEP/
LINE KEY ENTRY

PROGRAM LISTING Page 40

COMMENTS
STEP/
LINE KEY ENTRY COMMENTS
 

 

97 -
32 8
99 STO B82
188 Xv?
igl TG 82
182 57+ @1
183 -
ig4 3
185 570 82
the X2Y7
187 GTO #2
14s 8
189 X<> 81
iia +
{11eLBL 84
112 “Wa-
113 ARCL X
114 "F2"
115 RCL #1
116 PROKPT
117 EMD

Alte < TL 450%

Alt, <FL 530%

Prompt for Wind

   

 

DATA REGISTERS
 

01 Lower wind level / lower wind value

02 Altitude increment

/

higher wind value

03 .interpolation value

§
 

 

 
INIT FLAGS

# SIC SET INDICATES CLEAR INDICATES

82 & Alt > 12,000! Ci Alt ==12,0001 I
05, . Prompt forower|HA oo

+..wind onlye.  .... j.. Ce

22C|| Wind entered |_Intrydeclined
corngnre rors vn reese en ©he tnahs IEE Sezsbans

 

Note: Refer to "HP-41C OWNERS HANDBOOK AND PROGRAMMING GUIDEtor specific information on keystrokes. The Function index is found at the very back-of the Handbook.
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wwe PROGRAM DESCRIPTION page 41
 

Subroutine for Aircraft Performance  Program Title _

Contributor's Name _._oo  

Address men ee - — 
 

City — _- ie iene. State/Country—.ZipCode —_ 

 

Program Description, Equations, Variables _ Promptsand stores aircraftperformancefiguresinto

registers23thru 30, If input is declinedthe programwill repromptuntildatais

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 declinede 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

thecycle will start over,

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

magnetic card without having to use the entire subroutine.

 

 

 

  

 
 

 

 

 

 

 

Necessary Accessories (ard reader isrecommended, but optional,

Operating Limits and Warnings . The program will not exceptan entry of zero for any of

oftheairspeeds,Re0eCey OF [1aCele oo 
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33 RCL 81

LrwwPROGRAM LISTING vag 42
AYICATINH-RHAY gm 41C

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

BieLEL “PRF" 49 PRORPT
a2 OF 85 j 56 FS20 22
B3eLBL 61 51 5=87
#4 23.83 Counter value : 52 570 @3
85 S70 81 : 53 §T0 25
86 OLY S4¢LBL @4
a7 “CLIMB TAS?® ; 55 “R.0.0.7"
B58 PROMPT S56 PROMPT
83 570 21 57 FG70 23
18 X#87 Data entered? 58 H=@7
11 GTO 82 59 GTO @4
12 F57 8% Using "PR"? 68 STO 26
13 670 61 £1¢LBL BS
14 F570 83 Going to record? 62 "R.0.0.%¢
15 RTH 63 PROMPT
ie RCL #1 64 FS? 22
{7 SF 25 65 ¥=87
18 “RECORD PERF" ; 66 GTO 85
19 RON 67 570 27
28 ROTAX | 68 CLY
21 AOFF i 69 “CLIMB F/F?"
22 FOIL 25 Using card reader? ; 78 PROMPT
23 570 81 { 71 570 28
24 RCL 27 72 LX
25H? Data entered? : 73 “CRUISE F/F?"
26 RTH ; 74 PROMPT
274LBL #6 75 §T0 29
28 SF 6S 76 CLY
29 XEQ #1 Prompt data for card } 77 "DESCENT FF?

31 G76 @i i 79 STO 38
32 OF 86 88 END

|
i

 
34 HOTAY
33 RTH
JeelBL "RP"
37 SF 86
38 GTO 8s
39¢LBL 82
48 CF 22
41 "CRUISE TAS%-
42 PROMPT
43 F870 22
44 K=@7
45 GTO 82
46 STG 24
47+LBL 63
48 DESCENT TRS?"

 

DATA REGISTERS
 

 

  06 i

01 , counter value 27} rateof descent
23 climb TAS 28! climb fuel flow
24, . cruise TAS © 29° cruise fuel flow
25 descent TAS © 30. descent fuel flow

26 rate of climb :

INIT FLAGS

# SIC SET INDICATES CLEAR INDICATES

05 C data to berecorded
disabledatacardrequest
 

Note: Reler to “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE"for specihic information on keystrokes. The Function index is found at the very back-of the Handbook.
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Program Title ___SubroutineClimb/ Descent

Contributor's Name ..

Address 

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

 

Program Description, Equations, Variables __If theprevious altitudeflown isentered into the

Y Registerand thealtitude desired in the XRegisterthesubroutine will detect if a
climbor 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,
 

Ifa printer isbeing used the data will be printed, if not than it will be
 
 

displayed. 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,butoptionala
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wow PROGRAM LISTING Page 44
AYIGRTIOK-FRAY mM 41C

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

#ieLBL "UFDH" 4% RCL 1! Alt. change
82 FIX A i 58 ABS
81 CF #5 ; 31 BCL 12 rate of change

84 - altitude change r 2
8s 570 it } 51 46 }
fo ya? Climb? 5s total time needed

B7 SF 84 33 XT not enough time?
83 RCL 26 ROC 36 G10 28
#3 FC? Be Descent? 57 570 83 time taken to change alt,
ig RCL 27 ROD 33 RCL82 ground speed
11 370 12 vertical speed 39 *
i? RCL 29 Descent TAD f 64 RK distance traveled during
13 F§? @6 Climb? 1 §TO @1 the climb/descent
14 RCL 23 Climb TAS 62 1 Ed
13 570 87 TAS { 83 4
16 RCL 26 Special wind data / 64 GTO #1
{7 F57 85 Special wind? ! G5+LBL BB
18 GTO a8 | BE HY available time
19 RCL 18 67 64
28 THT present wind direction 63 *
21 RCL 17 { 63 RCL 12 vertical speed
22 INT previous wind direction 8x altitude change
23 - | 71 FC? a6 Descent?
24 LASTY 72 CHA
25 XO 73 RCL 14 starting altitude

i 74 +

2 Pop re TR 13 ending altitude

28 B-P 76 ECL 85 CRS«DIST
29 RIK : 77 FRC «DIST
38 2 TReLBL #1
3s 79 57-83 subtract distance travels
7 + 82 RCL 38 descent f/f ed
33 ENE g1 F57 86 Climb?

34 160 82 RCL 28 climb f/f
35 HOD Average wind direction 83 KCL a2 Time

36 RCL 18 84 *
37 FRC present wind velocity 83 570 11 Fuel used
38 RCL 17 g6 ~CLIME®
39 FRC previous wind velocity g7+LBL "DK

44 - 88 FLCC Bc Descent?

41 LRSTZ 89 ~DESCEWT®
42 ROH 98 FC? 55

43 2 91 GTO 82
44 / 92 AC ] .
45 + Average wind velocity 93 RCL 14 Display or Printout
4n + Average wind 94 ACK
47¢LBL au 95 1

48 XEG "WC™ 96 SKPCHR 
v

  
Note: Refer to "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.



LELTUPDN
LBLTDN
ERD 192 BYT
RYIGAT LOHRHAY .a1HC

STEP/
LINE KEY ENTRY

PROGRAM LISTING

COMMENTS

Page 5

STEP/
LINE KEY ENTRY COMMENTS
 

97 125
9% RCCHR
9% FLL 17

168 ACK
181 FREUF
162 G10 87
1634LEL 82
184 AVIEW
165 CLA
185 ARCL 14
187 “F-"
182 ARCL 13
189 AVIEH
L1ASLEL 83
111 G70 "BSPLY"
112 END

 

Display or

Printout

 

DATA REGISTERS
 

01

02
03 .
05
07
11
12

13
14:
17

18
20
23
25.
26
27

28

Distance
Ground speed

Time
True course + b15£/1000
TAS

Altitudechange /¥uel used
Vertical speed
Ending altitude PE
Starting altitude i
Previous wind aloft
Present wind aloft
Special wind aloftoy
Climb TAS ob
Descent TAS ;

Rateof Climb
Rate of Descent
Climb Fuel Flow

 

  
30 © Descent Fuel Flow. Deere meme

INIT FLAGS

# SIC SET INDICATES CLEAR INDICATES

05 Recall winds in R20 CL
06 | C Climbing ~ Descending
55 Using Printer No Printer

3

 

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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Program Title __oubroutineWind Correction= ee

Contributor'sName oe ee

Address i

City State/Country_____ Zip Code i
  

 

Program Description, Equations, Variables ___'¢_SubroutinecalculatesWind CorrectionAngle (WCA),
 

Magnetic Heading(MH),andgroundspeed (GS)fromthe true airspeed (TAS),true

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

subroutines From the GJ and leg distance the time is calculated, The subroutine is

considerably shortened by the use of Polar - Rectangular conversion.

cosas coos . asa 1a : 0
Definitions: Wind is given traditionaly as a true direction and 180° out of phase.

0 . . . . Cavs . .
W~ is the wind direction and W’ is the wind velocity.

CL

Or
The polarcoordinabody’ & =u’ = TC andr =W'/TAS

  

 

Formulas: WGA=3in~ (V5in(u°~TC)/TAS); MI = TC + WCA + VAR

GS = TAS Cos WCA = UW’ Cos © Time = DIST/GS

3 3 Ea 1.3 pVms 3 0 f] 1 + * -1Derivations: Y =r Sin 6 = 1 5in(W =TC)/TAS; WCA= Sin 'Y
 

rr v,. 0 inA= Cos WCA = r Cos 8 = Cos WCA =~ W' Cos(W =TC)/TAS

9 4 t 3A Vv 4

G3 = TAS x A= TAS Cos WCA - WU" Cos ©

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

Y=r Sin fF and X =71 Cos *.

 

 

 

 

  
Necessary Accessories

Operating Limits and Warnings _ 1Amust notequal zero,

 

    
 



LoL"ue i. PROGRAM LISTING Page 47EHE 32 BYTE:
RYIGATIOH/RHRY mm 41C

g
r

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

GLeLBL “HO
82 FIX @
83 FRI Ww’/1000 ;
84 LASTY ;
85 INT WC
#6 RCL 85
7 INT TC
88 -
89 40;
18 1
il * wy
12 ROL 87 TAS '
13 / r 1

& r Cos 6 i
H r 5in 6 r
IK UGCA F

r Cos ©
WCA

a
d
O
F

L
E

E
E

a
d

Tu
y

ee
s
E
D

u
f
O
E
E

”
a
]

w
f

3 Co

~ A

RCL 87 TAS
 

1 B82 GS

wd
Ga
d

Ba
d

Ga
d

TR
Y
T
P

TR
I
P
a

Pa
l
P
G

Pu
t
T
R

P
l

me
n

se
a

od
[a
d

we
s

O0
0
G
0
0

RCL EB
33 FRC

34

7 DIS;
 

DATA REGISTERS
 

02’ Groundspeed |
|03: Time

05. CRSDIS
06VAR
07TAS

Th 83 Time
i

Fore ne eve ee . es    
Note: Reler to "HP-41C OWNERS HANDBOOK AND PROGRAMMING GUIDE for specific information on keystrokes The Function index is found at the vary back-of the Handbook,
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DisplaySubroutines   

   

  

 

Program Title222 mnie+e mn i

Contributor's Name _ eer

Address

Cy re State/Countrycee. ZipCode

 

Program Description, Equations, Variables __ "DSFLY"displaysmagnetic headingasHDG,DIST(only

iflessthanthelegdistance),RemainingdistanceasREMDISTif itisn'tzero,

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

Total time as T/TIMI. LL

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

to execution or contain a prefix for "TIMEY,

"UPD" decodes waypoint fix data for display.

~BPRM prints the data if the printeris used; if not, will display it and halt

execution.
 

. - ae hd » » Re] . x Oo 0"DGRY displays direction in degrees in praper format. Displays O° as 360"

"SYMM generates the degree symbol (©).

 

 

 

 

 

 

 

 

Necessary Accessories 16 printer is recommended, but optional.

Operating Limits and Warnings _1 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 weight used will be totaled ag a negative number,  
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LELTTT END 329 BYTES
LBL PR AY IGATION/RHAY
a PROGRAM LISTING Page 4
LBL DGR
LBL SVE | 41C
STEP/
LINE KEY ENTRY COMMENTS KEY ENTRY COMMENTS

Bi+LBL ~DSPLY® : 49 RCL 83
82 FIX 8 | 58 HHS
83 “HDG=" Si RHI
#4 RCL 84 | 52 HR
85 XEQ “DGR- | 53 570 62
85 XEQ "PR* | 54 3T+ 89
87 =55=" : 55 CLA
83 ARCL @2 56 XEQ -TD-
#9 KEQ -pe- 57 =T/*
18 =DI5T=" 58 RCL a3
11 ARCL #1 53 RCL 89
12 RCL 8 | 68 ¥2Y?
13 RCL 61 : 61 XEB ~TD*
14 ¥=2Y? 4 62 ADV
15 ¥EQ “PR= 61 RTH
16 8T- 15 G4+LBL "TD"
17 "REN DIST=" 65 CF 29
12 ARCL 15 6h FI% @
19 RCL 15 67 HHS
28 END 68 INT
21 ¥3@? 69 “FTIME="
22 BEG "PR

23 FC? vd

24 FIZ {

25 "FUgL="

26 RRCL 1

a7 i

28 RCL 11
29 FC? 3

Ja 6
31 *

32 END

33 8T- 34

34 57- It

35 RCL 35
36 x{=@7
37 GTO a4
38 XEG PR"
39 "REM FUEL="
48 6
41 17%
42 RCL 35
43 FC? a8

44 *

45 ARCL ¥
46 XEQ “PR*

47¢LEL aA
43 FIX 4  

y
n
n
i
g
u
m

78 ARCL %

71 1a

72 KEG 1a

73 2

74 ¥EG 1a
73¢LBL "PR"

76 FC? 55
77 GTO a8

78 HCH

79 PRBUF

86 ETH

§1¢LBL 68
82 AYIEW
83 RTH
84¢LBL 18
85 "pb:
86 LASTY
87 FRC
83 166
89 *
98 HY?

91 <H@"

92 INT
93 ARCL ¥

94 ETN
95¢LBL ~WPD"
96 CLA
 

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

 



rr ENT 329 BYTES
r AYIGRTIOH /RHAYar, om PROGRAM LISTING

LBL TIGR
LBL75Y#

STEP/
LINE KEY ENTRY

Page 50

| 41C

STEP/
COMMENTS LINE KEY ENTRY COMMENTS
 

STO) PSek
Joes 145 EHD
FIX §
INT
18

o
o
t

pa
sc
et
s

 g
os
en
t.

E
m
m

G
L

W
O

w
D

es
te

C
R
E
0
0

T
E
D

o
N
)

M
a XEQ "DCE"

183 =F, ©
184 RCL 1

183 FRC
18a 1 EZ

187 %

183 ARCL =

189 “F NH-

iia GTO "PR™

12
113
114
113
11e
117

113

121
122
123

124
{25

127

129
13m
121
132
133
134
135
136
137
133
139
141
141
142
143
144 
1268 ¥

-

368

HOD

EE

LTO 8g

LASTH
+

113+EL BA
10

“Lf

SORT
£377
ahge

RRCL
=

128eLBL "SYK"
ACA
i

ENTER?

BLIISPEE
f

BLDSPEL
q

BLISPEL
5
BLDSPEC
9
BLIDSPEC
b
BLDSPEL
RCSPEL
CLA

    
     

{11¢LBL “DGR"

A
A
A
A
A
0
5
5

AO
N
A
A
O
O
P

 

DATA REGISTERS
 

01
02

038

1M
15
35

03

09

-Tuel weight

36Gross weight ||

Distance
Ground speed

Time
Magnetic heading
Leg distance
Total time
Fuel used
Total Distance

!

/ WPFix
oo

 

#

FLAGS

s/C SET INDICATES
INIT

CLEAR INDICATES
 

00 55
Fuel is in LBS Fuel is in US Gal,
Printer being used Printer not used; used Printer n

B
{
$
 

Note: Refer to “"HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for specific information on keystrokes. The Function Index 1s found at the very back-of the Handbook.
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Program Title __ Data Record
 

 

   
 

  

 

Contributor's Name _._. .. ____ _ —— — —

Address —_ am

City.eieeem__State/Country_..__... _______ _ Zip Code —_ ——

Program Description, Equations, Variables _ __ Thisprogram prompts ; for navigationfixdata, ———ee

encodes it,and writesit onamagnetic card.Therecorded data includesthe

facility identifier,latitude & longitude coordinates, and the magnetic variation. BN
  

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

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

changed if needed, After the datais input and after it has been viewed, the

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

MAY
itinto thecard rcader, that data will-can be viewed, Anytime the program prompts
 

for the ident, if input is declined, the program will proceed to view the contents,
  

 

 

 

 

REGISTERS, STATUS, FLAGS, ASSIGNMENTS

 

 

 
 

 

 

  

 

 
 

DATA REGISTERS STATUS

00 to Co SIZE 17 . TOT. REG. .. USER MODE
17 Tacility date Lees ENG . FIX. . SCI . ON. . OFF _.
197 Counter value | : DEG * RAD ..... GRAD .....-...
1%, Tdentifier :

1

Necessary Accessories ito LIAL

Operating Limits and Warnings _ Lftheviewing isterminatedwhileviewingthevariationthe

Veriation-datewillbelost fromthatdotaregistereThisisn'ti nit thedata

nAS
Vilalreadylwawe—beenrecorded, unlessUDR%is—beingusedina-master-programs

Terminatingviewinganywhereelsewillnotchange—thedataintheregisters. 
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Sample Problem (Sketch if Desired)

Write the Identifiers, coordinates, and magnetic variation of the following
facilities on a 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: TY: 35° 541 17m 83° 531 41nd 1°u

2, Ilinch Mt. Vortac: HCH 35% 461 51m 84° 581 43" 1°E

3. Chattanooga Vortac: Cilh 34° 57% 4omm 85° 091 12m 1°E

Le Rocket Vortacs: ROZ 34° 47% 49m 86° 381 02m 2°E

5. Muscle Shoals Vortacs MSL 34° 421 24M 87° 291 29m 1°E

#7It is Tecommended that the data be viowedrafter ‘boing uritten on a data card,
vhether it is the first time the data ic written or alter corrections have
been made, to insure accuracy.  
 

 

 

SOLUTION:

input Function Display Comments

XEQ "DR" IDET? Tf input declined will view all 5

TYSV R/S TYSVLAT? oo data groups. -.
3545341 R/S TYSVLG?Mistake made!
8345341 R/S TYSV VAR? Co I
1 R/S IDENT? If input declined willview next 4
HCHV R/5 HICHV LAT? data groups.
3544651 R/S HCHV LLG?
8440912 | R/S HCHV VAR? Monday morning, another mistake!
1. CHS | -1 | | Lo |

a v/s JIDENT? Input declined, will view.3 groups
CHAV ee | RA oo lcHAv LAT? S
3445740 R/S HAV LNG?
85.0912 /S CHAV VAR?_ | } |

CHS, R/S IDENT? | ~1 enteredfor [Ivariation
RQZV 8/3 RQZV LAT? |
3464749 i/ oo RQZV LNG?
8643802 R/S ROZV VAR?
2 Cis, R/S. IDIGIT? |
MSLV | R/S |MSLVLAT?
3444224 i MSLV LNG?
8762929 R/S MSLV VAR? a } Lo
1 CHS v/s RDY 01 OF O1 Ready to write data card

Insert Card TYSV View = correct?
R/S TYSV = 3565341 Incorrect LAT, correct it!

3545417 R/S TYSV = 83.5341 View LNG
R/S TLSV = 140 View VAR
R/S HCHV View Ident
IAS HCHV =3544651 View LAT
RG HOHV = 84,0912 View LNG, incorrect — correct it!

84 65343 R/S HOV = =140 View VAR
R/S CHAV

11 steps viewed R/3 (11 steps viewed and found dorrect)

r/o {ovale01=O1 Ready to rewrite data card with
Insert Card View started over® corrections.     
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SIZE:
1%
 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

 

"

1

12

 

Input Longitude

 

Size

Start program

Input identifier (6 characters or less)

Input declined, skip to step &

Input latitude

Input magnetic variation(-U, -T)

Less than 5 data groups input, repeat

Five Nav fix data groups are input

|Yrite data card~~

View identifier, (correctif necessary)

Viev latitude, (correct if necessary)

|View longitude, (correct if necessary)

View magnetic variation,(correct if)

Repeatsteps & thru & thru11 until...

1%

Ident

DDJMMSS

DD JMMSS

0

Insert Caj

(Ident)|

see note|

 

UPR"

|(Lesshy, [R/S]
steps 3 thru6

pd

(var)|

Viewingandcorrectionscompleted~~}~~ 
if corrections vere needed, skip to step 7

If

Ii All five nav fix data groups will

be vicwed, unless input was declined

in step 3 = then that group and remain

ing groups will be viewed,

no corrections were needed, terminate prgm

J
u

  

mr
(ident) LAT?

gent)
(ident) LNG?

(ident)VAR?

IDENT?

BUY01 oF O1

(ident)

ident) = (lat)_

(ident) = (1ng)

| (ident) = (var)

(ident)

| RDY 01 OFO1

 
 

 



L6L" 6 PROGRAM LISTING Page 54END 188 BYTES
AYIGATIOH-EKAY mB 41C

 

 

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

BI+LEL ~TR | 49 HRCL IND 15 Co
62 aid Counter value ; 38 PROMPT View Identifier/
B87 STH 15 al HOFF correct & store

d4¢EBL 81 32 ASTI 16
SOF 23 53 ASTO IND 15

86 "IDENT?" 4 156 15
#7 AlN ga FIX 4
#3 PROMPT 96 RCL IND 15
#9 ROFF 57 CLA
1g FLoC 23 Input declined? a8 ARCL 16
{i GTO 83 start vieving cata 39 "k=

12 ASTD 1% Store Tdent 68 HRCL ¥
17 RSTO IND 15 61 PROMPT Vicw lat/ correct
14 156 15 62 STO IND 15 & store
15 CLA ! £3 156 15

r
n
+ RCL IHD 13

INT
16 ARCL IR
17 “F LAT?" |

o
h

C
r

o
o
n

15 PROMPT ABS
19 STO IND 15 67 1 Ed xc
28 186 15 68
21 CLA 69 CLR
22 ARCL 16 78 ARCL 16
23 *F LNG?* 7 “h==

h
e
a

Pr
at

e
e
t

ARCL ¥
PROMPT View Lng/ correct

PROMPT
1 E4 J a

l

’ 74 1 E4 & store
CLA 75% <

RRLL 16 76 HO IND IS APO vO
Code LIIG.VAR

~~ ~J“+ YAR?"
10)

FI% 1 rr \B /
PROMPT 4FRC aT Ty

P
r

s
e

E
D

W
D

O
D

e
g

O
T

L
T
P
e

~~
}
=
J

o
o

Q
O

SIGH
108 ’ 5) (4 ne 4°

ZY 86 * STR4

LASTS 81 CLA YZ

Ca
d

Ca
d

Ca
d

Ca
d

Ca
d
P
O

P
O

P
O

M
O

P
O

BO
Y

S
u

a
d

X
R

m
oGe | ARCL 1%

108 83 "p="
: : 84 ARCL ¥ Le)

85 PROMPT View Var/ correct ~  |~G
d

Ca
d

Ca
d

=~
}
o
n

C
N

+ ;

33 + | gs 108 p SHE"7 & store Xt
39 STO IND 15 gr +7 ‘
48 156 15 8 ABS p
41 GTO 81 §9ST+ IND 15~~ Lv(0 17 A
424BL 87 | 98 LaSTX SOT 0)
43 614 31 SIGH V5 LL |
44 STO 15 97 ST# IND 15 ale Vs Rk
45 WDTAY rite data card 93 ISG 15 Ye? {
464LEL BI 94 GTO 83 ra WD)
47 CLA 95 LTO a2 Write data card

42 AN 96 END
 

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

Contributor's Name

Address

_MachNumberand True Airspeed
 

 

 

City _.
 State/Country—ZipCode 

 

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 (Ct) 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

sonic flight).

., super-

5.2563

Pressure rat )or3.566 x .1073 PALT]
ressure rati —

P, 518.67 1]

0.2857

2 2 2 + 0.2f CAS 18+) -661.5
 

 

 
 

 

 

 

 

 

TAS = 38. sent/IAT+ 273) Cr ———— = 1) + 1
(1+ 02M») -

SIZE: 008

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

1 To compute mach number and true
airspeed is PALT= (ALT)?

2 Input pressure altitude. PALT, ft. CAS= (CAS)?

3 input calibrated airspeed. CAS, kt. CT=(CT)?

4 Inputaircraft recovery coefficient. Cs IAT= (IAT)?

5 Input indicated air temperature. IAT, °C MACH M
TAS= (TAS)       
 

Necessary Accessories 

Operating Limits and Warnings _..  

 
 

 

   



 

+ PROGRAM LISTING page 56
AYIGATION/RHAY ® 41C

TINE KEY ENTRY COMMENTS KEY ENTRY COMMENTS

81+LBL "TAS" 49 |
Bz SF 21 ag -
83 FIX 8 21 RCL 85
#4 RCL Bi az 7
#5 “PALT=" 31
8c ARCL ¥ 94 +
a7 p27 35 3.5
88 PROMPT 6 17%
89 570 a1 37 YR

ig RCL a2 58 1
{i “CAS=" 39 -

1Z ARCL ¥ 68 5

{3 =F? 61 *

14 PROMPT 62 SERT

13 STO 82 63 STO 85

{6 RCL 83 of i

17 “IAT=" 65 "H “
16 ARCL 2 0 pr
19 =+7- 6

28 PROMPT 68 RCL @%

21 STO #3 69 212
22 FIX 1 78 35
23 RCL a4 il 7

24 “CT=" 7e i
25 ARCL 2 73+

26 “F7* 74 17%
27 PROMPT 731

28 STO 84 76 -

29 RCL 81 77 RCL a4
38 -3366 E-5 78 *

31 = 79 1
32 518.67 o -
33 +

34 LASTX g2 RCL 83
35 7 83 +

36 5.2563 of SORT
37 YX S
38 570 @5 86 RCL 86
39 RCL 82 87 x

48 661.5 ” 35.96
41 7 ¥
42 X12 o La

43 5 “THa="

44 7 92 ARCL X
45 1 93 AYIEK
46 + 94 END
47 3.5
48 Y1¥%   
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IN-FLIGHT WINDS | HEADWINDS AND CROSSWINDS
 

Program Title
 = tee tn tr<r—_ a 1

 

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.

 

 

 

 

 

 

 

 

 

 

 

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 rer
altitude, where magnetic variation must be considered, and at landing and RavAighiassied

L { i Fo: » x Ce N = _ -

takeoff,where winds are reported in magnetic directions rather than true ——| LCWe= Left Cross Wind

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 includ=d

to find the wind components.
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END 347 BYTES Page 57
AYIGATION/RHAY  ®8 41C

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

B1¢LBL "IFU" | 49 RCL 82
62 CF 85 | 58 F-R
g3+LEL a! S51 X(OY
84 CF 29 52 §T- 1
85 FIR 1 53 RIN
86 ADY | 54 -
87 RCL 86 55 R-P
88 "VAR=" | 56 RND
89 XEQ 83 57 STO 12
18 STO 6 58 X{OY
11 FC? 55 59 RCL 86
12 GTO @8 £8 -
13 CLA 61 RD
14 ARCL ¥ 62 STO 11
15 XEQ “SYM 63 SF 21
16 PRBUF 64 ADY
17+LBL 68 65 “WIND DIR="
18 FIX @ 66 XEQ ~DGR-
19 RCL 94 67 XEQ "PR"
28 ~HH=" | 68 “WIND YEL=*
21 ¥EQ 84 69 ARCL 12
22 S70 64 78 F57 55
23 F57 55 71 GTO &7
24 EQ 05 72 OF 21
25 FSC85 73AYIEM
26 RTH 74 RTH
27 RCL 85 75 6T0 81
28 “MC=" 764LBL “HCH*
29 XEQ 84 77+LBL 82
38 STO 65 78 SF 85
31 F57 55 79 ¥EQ 81
32 XEQ 85 86 RCL 11
33 RCL 87 81 “WIND DIR="
34 “TRS=" 82 XEQ 94
35 XEQ 83 83 STO 11
36 STO 87 84 FS? 55
37 F$? 55 85 XEQ 85
38 EQ 06 86 RCL 12
39 RCL 82 87 "MIND VEL="
48 -G5=" 88 XEQ 63
41 XEQ 83 89 STO 12
42 STO 62 98 FS? 55
43 FS? 55 91 XEQ 86
44 XEQ 86 92 ADY
45 RCL 04 93 RCL 11
46 RCL 87 94 RCL 84
47 P-R 95 -
48 RCL 85 96 RCL 86 

 

 

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

58

 

STEP
STEP/

LINE KEY ENTRY COMMENTS LINE KEY ENTRY COMMENTS

97 +
98 RCL 17 L4eL6L as

160 er 147 YEQ “DGR"

; 148 PRBUF181 %@? 146 PRE

182 “TH=" TH

103 ASTO 8a 158eLBL ag

toe ne 152 ARCL ¥

. 2 153+LEL 87186 XO 153uL8L

167 “k- AL

188 %(8? 155 SF13

a Foun 157 ACH

111 ABS 158 PRBUF
159 CF 13112 ARCL ¥ 153 5

113 FC? 55 168 LA

114 =F *
115 FS? 59
116 XEQ 87
117 ARCL @8
118 ARCL ¥ Co

119 FS? 55 Voge7.2

128 XEQ 87 Wa

te) TAS=118kts122 AVIEM Thee18k

123 SF 21

Los il az WIND DIR=273°
J WIND YEL=32kts

126+4LBL 83
127 FS? 55 Ce

122 ACA fied

i a ’ WIND DIR=273°

131 PROMPT WIND VEL=32kts

132 RND RCH=31kts

133 RIN TH=6kts
134¢LBL 84
135 F§? 55 ao

136 ACA one

oe— WIND DIR=248°

139 SF 21 WIND VEL=25kts

140 oe LCH=16kts

he
HW=19kts

142 PROMPT
143 RND
144 RTH 
 

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