AREA NAVIGATION
RNAV Program for the HP 41C/CV

by
Robert A, Tims

and Other Programs
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AIR NAVIGATI ON/ *RNAWV *
NAVIGATION FORMULAS

DISTANCE: The Great Circle distance

between fixes is calculated by
following formulas:

d=C0S-1[SINCLAT)SIN(LAT’)+COSC(LATICOS(LAT’)COS(LNG-LNG’)1]
(Distance in NM)=68d

Where: LAT’ and LNG’ are the coordinates of the “from" fix.
LAT and LNG are the coordinates of the "to" fix.

Using Atari functions the formula for d is:

d=98-TAN-1[X/(1-X2)2]
X=[SINtLAT)SINCLAT/)>+COS(LAT)ICOSC(LAT’)COS{LNG-LNG*)]

the



AIR NAVIGATION/ *RNAWV *
NAVIGATION FORMULAS

COURSE: The course is derived by <finding the angle "a" between the

parallel passing through the "from" fix and the Course. The angle “"a* is
then corrected for East/West direction of travel.

A diagram illustrating the relationships is given below with the
formulas:

“from" fix
(LAT‘, LNG’, VAR’)

3 ¢Paralle)
a
Meridian+
«Course
a d
—_—
“to" fix
(LAT, LNG, VAR)
a=C0s-1<Y) Atari functions: a=%6-TAN-1[Y/(1-Y2)2]

Where Y=[SINC(LAT)SINCLAT )+COSC(LAT)COS(LAT )]

d=C0S-1(X) Atari functions: d=98-TAN-1[X/(1-X2)2]
Where X=[SINCLAT)SINC(LAT’)+COS(LAT)COS(LAT’)COS(LNG-LNG*)]

a=SIN-1(A) Atari functions: a=TAN-1[A/(1-A2)2][SGN(LAT-LAT’)]
Where A=SIN(a)/SIN(d)

I1¥ (LNG“-LNGY<8 then TC=278+a (Westerly direction of travel.)
If (LNG’-LNG)28 then TC=%98-a <(Easterly direction of travel.)

MC=TC+VAR’, and if VAR®VAR’ then MC=TC+VAR’/TC+VAR



AIR NAVIGATION/ *RNAWV *
NAVIGATION FORMULAS

INTERSECTIONS: Intersections are always defined by the radial (magnetic
bearing) and distance from a known fix (reference navaid). The program
uses this information along with the coordinates of the reference fix to
derive the coordinates of the intersection. These coordinates are then

used the same as the coordinates of any other fix.

A diagram illustrating the relationships and the formulas 1is given
below:

"from" fix
P ¢Parallel

a
Meridian-
Course=?
a d
€é(radial)
D{distance/48)
P P
Intersection Reference Fix
(LAT, LNG, VAR") (LAT’, LNG’, VAR")

LAT=LAT“+SIN-1[C(SIN D)>(COS )1
LNG=LNG’-SIN-1[[(SIN D)(SIN ¢)>1/LCOSI[(LAT+LAT’>/2]]
The formulas using Atari functions:

LAT=LAT 4TAN-1[X/(1-X2)2]
Where X=(SIN D>(COS ¢

LNG=LNG’-TAN-1[Y/(1-Y2)2]
Where Y=[(SIN D){(SIN 9)1/COSI(LAT+LAT )>/2]



AIR NAVIGATION/ *RNAV *
NAVIGATION FORMULAS

WAYPOINTS: Waypoints are calculated by deriving the bearing and distance
of the waypoint from the reference navaid along the radial that is
perpendicular to the course. This will form a spherical right triangle
between the waypoint, reference navaid, and the “from" fix:

"from" fix
(LAT’, LNG’, VAR")
D

PP
+

€L
Waypoint2¢ 98° Y

d
Course+

U
0]

W int
AYPoRkadials
Reference fix

(LAT, LNG, VAR)

The bearing (P) and distance angle (YY) from the “from" fix to the
reference fix is calculated first. The angle, ¥, is calculated with the
same formula as used to find the course distance angle (d), and §f is
calculated the same way as the true course. The bearing (@) from the
reference fix to the “from" fix and is the reciprocal of P, w=p*188. The
angle, B, is the difference between the bearing (P) and the true course.
This angle is expressed as:

-188°<p<180°

1f B>|98°| then the way point will not be wusable because it will occur
the other side of the "from" fix.



AIR NAVIGATION/ *RNAV *
NAVIGATION FORMULAS

The distance (L) between the "from" fix and the waypoint is calculated
with the following formula:

L=48LSIN-1[SINC|0])SIN(Y)]] 0=90-8
Using the Atari functions the formula becomes:

L=4BLTAN-1[X/(1-X2)2]]
Where X=SIN( |0 1)SINC(Y)

The waypoint radial and distance are calculated with the following
formulas:

Waypoint radial = W+SGN(L) (O)+VAR
Waypoint distance = 4BLSIN-1I[SINC|R|ISIN(Y)]
Using Atari functions:

Waypoint distance = 4BITAN-1[Y/(1-Y2)2]
Where Y=SINC|R|ISIN(Y)]

TERMINAL WAYPOINTS

The terminal waypoints are calculated by letting the reference navaid be
the “from" <fix and the terminal airport be the "to" fix. The same
formulas used to find the +true course and distance are used. The
reference navaid’s magnetic variation 1is added to the bearing from the
reference fix to the terminal airport to obtain the proper radial. The
reference navaid’s magnetic variation is also used to obtain the magnetic

course from the departure airport or to the destination airport as the
case may be.
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B1eLBL "RIRNAY"

Az

HF41C AIRNAY Program
. Tims

19

83 PSIZE
g4¢LEL 8l

a3
86
a7
A
a9
14
11
12
13
14
13
16
17
13

32

ROF

SF 21
SF 23
CF 23

A

ST0 17
“FRON?*
RED B4
CF @5
RCL 85
570 18
FC2C a3
XER #9

{194LEL 78

24
2l
2
&3
24
23
26
27
23
29
19
i
32
33
14
13
ki
37
i3
33
44
41
42
43
44
43

46 S

CLR
ARCL B85
ASTO AL
“+ 107"
CF 23
XEQ 44
FC? 23
GT0 22
ADy
xEQ A4
STO AA
RCL 14
FIX @
RKD
53T+ 17
STD 15
RCL #5
STo 1t
RCL a6
810 12
RCL @7
ST0 13
RCL B2
STo 14
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Copyright

1986

47+LBL 21

43
49
39
3l
32
33
a4
33
ab
37
L
39
6@
61
62
63
64
63
66
67
ol
63
L]
71
72
73
74
73
76
77
78
79
ga
a1
8z
83
84
83
86
87
83
89
9
91
92
93
94

CLA

ARCL At
“F TO WP?"
£F 22

XEQ @4

FC? 23
GT0 a2

-HP:n
ARCL @83
ASTO @5
AEQ B8
ST0 14
158

+

98

RCL #@
RCL 18
1

P-R

R-P

RO
x{@?

SF &3
ABS

STO 1@

x{=@?
6T 21
STO @7
FC2C @5
CHS

+

RCL @62
+

X{> @7
SIN
RCL 89
¥

ASIN
60

*

FI% @
FND
RCL 19
®{=Y?
GT0 21

95
96

97

92

93
1aa
181
18z
183
184
183
1836
167
182
183
114
111
1z
113
114
115
116
117
114
119
121
121
122
123
124
123
126
127

REY
RCL 14
L9 ¥4
5To 21
RDH
ENTER T
(> 1%
KEQ @3
ADY

FIX 1
CLA
AECL @5
XEQ 15
CLA
RCL @
NEQ 1
n}_, n
RCL 1
SIN
RCL 89
%

ASTH
A

*

HRCL ¥
“F Hit"
sEQ 15
RCL 82
570 94
Any
RCL 85
STO 4l
GT0 2t

1ea+LEL a2

129
13
131
132
133
134
133
135
137
135
133
144
141
142
143

CF @5

RCL I
5TO @as
RCL 14
5T0 @4
RCL 15
RCL 1%
XEQ A2
RCL 12
570 8z
RCL 12
STo B3
RCL &2
STO a4
GTO 26






HF41C AIRNAY Program

144¢LBL A3

143
146
147
148
149
158
151
152
133
154
159
138
137

FIX @A

cLA
ARCL 81
FC? 35
GTO @@
ACA
CLA

SF 13
-TD:
AcA

CF 13
cLA

152¢LBL 6A

153
164
161
162
163
164
163
166
le?
163
169
17a
171
172
173
174

73
176
177

73
179
16@
181
182
183

FC? 55
nF_u
ARCL 3
KEQ 15
-H[;:n
RCL 22
RCL 84
+

5T0 86
XEQ 1A
RIH
CLX
RCL A6
RCL @8
RCL A3
+

K27
n"_,rn
K277
KEQ 18
%EQ 15
~DIST=-
ARCL T
"k HH-
G870 15

1844L8L B4

185
186
187

3
FS? 83
4

1a3+LBL 85

189

ST a9

by Robert A. Tims
Copyright 1986

196¢LBL 86
191 AON

192 TOKE 3
193 PROAPT
194 AOFF
193 FC? 23
196 RTH

197 FC? @r
198 CF a3
193 ASTO A5
264 4

261 ALEHG
282 X¥Y?
283 GTO A
284 SF 25
285 XER WD
286 FCIC 25
287 GT0 A1
2a5+LBL W7
289 5T0 IWD
218 D5t 83
211 RDN

212 HE

213 STO IHD
214 DSE @9
213 KDN

216 HR

217 ST IHD
218 RTH
219+LBL 8l
aza CF 22
221 "k LAT?"
222 TONE 8
223 PROMPT
224 CLA

223 HARCL @3
226 FCC 22
227 GTO @A
228 "k LNG?*
229 TOHE 8
23 PROMPT
231 CLA

232 ARCL A3
233 FC2C 22
234 GT0 @A
235 °F ¥aR?-
236 TOHE 2
237 PROWPT
238 F57 22
239 GT0 67

a9

89

24a+LBL 09

241
242
243
244
243
246
247
243
249
254
251
252
253
25

233
236
257
258
239
260
261
262
263
264
263
266
267
263
269
278
271
272
273
274
273

FC? 06
F8? 97
BT0 96
RCL @2
STO @4
RCL @3
STO @7
RCL a4
ST @
RCL 5

STO 11

SF @7

iF 23

8

“HEED FIX?*
XER 5

CF 87

RCL @1

F§? 23

RCL 85

5T0 19

RCL 11

STD 45

CF 22
“RADIAL?"
TINE &
PROMPT

CLA

ARCL A5

5F 23

FCoC 22
GTO 84
~IHE 7"

TOKE 2
PROAPT

CLA

ARCL RS
FC7 22

5TO 84

ROV

FC? 55

GTO 8

ADV

ox WP
ARCL 18
PRA

CLA

FIX 1

KED 1@

RN






291+LBL @A

292
293
294
295
296
297
298
299
jaa
3al
38z
183
3ad
389
kii)
387
3es
3a9
3ta
i
312
313
314
315
He
37
33
319
329
321
122
323

8
[N I 2}

Cod Cad Cad Cnd Cad Cud
[N VI SN g I I )

ol
ol
Mo

B
R N <]

ARCL Y
"+ Ni-
F§? 53
AEQ 13
RCL @3
F&? 83
ST0 94

ST 89
RDN

68

7

SIN
STO 19
RCL 89
SIN

*

RSN
RCL 29
c0s
RCL 19
¥

RSN
RCL 8%
+

ST 85
F&? 93
ST A2
LASTX
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Copyright

J33¢LEL @3
334 RCL 96
335 SIN
336 RCL B2
337 SIH
333 *
339 570 @9
J4a RCL 86
341 COS
342 RCL B2
343 COS
344 *
345 570 1#
346 +
347 RCOS
343 SIN
349 RCL @6
358 RCL 82
35t -
352 SIGN
353 *
354 RCL 1@
355 RCL A7
336 RCL @83
357 -
393 x<a7?
359 SF 63
368 COS
361 *
362 RCL 89
363 +
364 ACOS
365 SIN
366 5T0 A3
367 LASTX
368 of
369 *
378 ST0 1a
371 RDH
37z s
373 ASIN
74 FS? @3
375 CHS
376 98
377 +
373 138
379 FS?C 85
338 CLA
8l o+
382 RTH

1984

HPFPF41C AaIRNASY Progr am

J83+LEL B9

384
385
386
387
382
389
154
39
392
393
394
395
396
397
398
399
4ag
41
4@2
483
484
485
486
487
488
489
418
411
412
413
414
415
416
417

REL A5
ST0 81
cLA
ARCL S
"+ WP?"
SF 86
CF 23
XEQ 84
CF 86
F£? 23
RTH

ADY
-HP:-
ARCL 25
RSTO 85
CLA
ARCL A1
-,_ x "
ARCL 5
XER 15
oL
REL 8
ST0 85
4ED
158
+
RCL 82
+

FIX 1
XEQ 18
-'_' -
ARCL 14
" K1
GTO 15

)
CO L -

413¢LBL 18

419
424
421
422

RN
3od
Man
xa?

423 GT0 AA

424
423

LASTX
+

4264LBL #A
427 108

428 %37
429 *+a-
439 SORT
431 %Y
432 "Ha-
433 ARCL ¥
434 FC? 55
435 RTH

436 ACA

437 "3°0"
432 ASTO ¥
439 ACSPEC
448 CLA

441 RTH
4424LEL 22
443 FCC 08
444 XED B9
445 ADy

446 CLR

447 RRCL 12
445 "+ To -
449 ARCL 1
458 QY 1EM
451 FIX @
452 ~T/DIST
452 ARCL 17
454 FS? 55
455 *F HH"
4564LBL 15
457 FC7 55
453 GT0 99
459 ACA

468 PREUF
461 RTH

462 GT0 81
4670LEL 00
464 TONE 2
465 AYIEW
456 END
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LELTDAL
LBL AL
LELTBUJ
LBL PR
LBLTSLR
LBLTUIN

ENI 135 BYTES

gileLBL -PAL"
82 32.5851
83 96.5142
84 -8

85 RTH
B6+LBL -RDS-
87 32.588%
88 96.581

89 -8

18 RTN
11eLBL -BUJ"
12 33.1659
13 96.2133
14 -8

15 RTH
16¢4LBL "PRX"
17 33.3232
18 93.2653
13 -8

28 RTH
21+LBL -SLR"
22 13.1155
23 95.3233
24 -8

25 RTH
264LBL ~UIn-
27 32.5249
28 953.2¢

29 -8

3@ END

LBL 0K
LBL*ADH
LELTUL
LBLTKOKC

EHD 187 BYTES

§1¢LBL -OKC"
82 35.2633
83 97.4621
84 -9

83 RTH
BoeLBL ~ADH~
87 34.1241
88 97.1885
89 -9

18 RTH
11+LBL =TUL*
12 36.1146
13 95.4715
14 -8

13 RTN
16¢LBL =KDKC"
17 35.2335
18 97.3682
19 -9

28 END

LBLTCPS
LBLFRE
LBLTSTL
LBLTTOY

EKT 112 BYTES

BleLBL -CPS"
82 35.3418
83 98.8934
84 -3

85 RTN
Bc¢LBL “FAN"
87 37.4824
8g 98,1487
83 -5

1¢ RTH
11¢LBL ~STL-
12 38,5138
12 98.28%
14 -5

15 RTN
16¢LBL ~TOY"
17 38.4421
18 89.5567
19 -4

28 END

LBL™BHM
LBL™YUZ
LBL"HAB
EHD 79 BYTES

BI4LEL ~BHH"
82 33.335
83 85,4515
84 -2

85 RTH
BheLBL ~VUZ*
67 33.4812
838 95.53%9
89 -2

18 RTH
11eLBL =HRR"
12 34.1142
13 88,8845
14 -2

15 END

LBL™BNA
LBL "GHH
END 52 BYTES

B1+LBL “BNR"
82 36.671

83 86.4857
84 -2

85 RTH
BoeLBL ~GHM"
87 35.5682
828 87.2785
89 3

18 END

LBLTREY
LBLTESF
LBL"HLU
LBLTSHY

EHI 183 BYTES

B1+LBL “AEX"
82 31.1323
83 92.3882
84 -7

85 RTN
@64LBL "ESF-
87 31.234
88 92.1744
89 -7

14 RTN
11eLBL “HLU"
12 32.31

13 92.8289
14 -6

15 RTH
16¢LBL “SHY"
17 32.4616
18 93.4835
19 -7

26 END

LBL"GLH
LBLTGRH
LBLJAN
LBLTKJAN

END 186 BYTES

Bl1eLEL "GLH"
82 33.3124
@3 98.5858
64 -4

85 RTH
G6+LBL "GRR"
87 33.2749
BY 94.1638
85 -2

18 RTH
f1+LBL ~JAN"
12 32.3825
13 94,1883
14 -5

15 RTH
16+LBL “KJAN"
17 32.184

18 98.8433
19 -5

26 EHD



{. JBR

LAT: 35.495¢
LHG: 98,3847
YAR: -4

2. AGD

LAT: 33.14R8
LNG: 93.1388
VAR: -6

3. ARG

LAT: 36.8636
LNG: 98.5713
YAR: -4

4, BYX

LAT: 35.4328
LHG: 91.3984
YAR: -4

3. CNG

LAT: 37.68631
LHG: 88.5413
YAR: -3

6. CGI

LAT: 37.1339
LNG: 89.3428
YAR: -2

7. DGD

LAT: 37.8124
LNG: 92.5236
¥AR: -6

g. ELD

LAT: 33.1522
LHG: 92.4438
Yar: -7

9, FSH

LAT: 35.2318
LHG: 94.1617
YAR: -6

i8. FSK:
LAT: 35.2018
LNG: 94,2283
YAR: -6

11. FYV

LAT: 34.0818
LNG: 94,1812
VAR: -7

12. F43

LAT: 33.1108
LHG: 92.40A84
YAR: -5

13. GRE

LAT: 35.2R49
LNG: 98.2841
YAR: -4

14. HOT

LAT: 34.2843
LHG: 93.8526
YAR: -6

15. HR@
LAT: 36.194%
LNG: 93.1247
YAR: -6
16. HRQ:
LAT: 36.1541
LNG: 93.8916
YAR: -6
17. H37
LAT: 36.1825
LNG: 94.8715
YAR: -7
18. JBR:
LAT: 35.5229
LNG: 98.3518
VAR: -4
19. JKS
LAT: 35.35%6
LNG: 88.2132
YAR: -2
28. LIT
LAT: 34.4839
LNG: 92.1049
YAR: -5
21, LIT:
LAT: 34.4349
LKG: 92.1359
YAR: -5
22. HBAW
LAT: 36.3318
LNG: 89.5441
¥ar: -3
23. MEH
LAT: 35.8345
LNG: 89.5853
YAR: -3
24, HKL
LAT: 353.3513
LHG: 88.5437
YAR: -2
25. MKO
LAT: 35.3%3a
LNG: 95.2143
YAR: -7
26. HON
LAT: 33,3343
LNG: 91.425%6
YAR: -4
27. Ha3
LAT: 35.8442
LNG: 92.2533
VAR: -6
28, W87
LAT: 35.1245
LNG: 91.4412
VAR: -5

29. PAK
LAT: 37.8339
LNG: 88.4625
VAR: -3
38. PBF
LAT: 34.1448
LHG: 91.5534
YAR: -4
31. PBF:
LAT: 34.1828
LNG: 91.5688
Yar: -4
32. PGO
LAT: 34.4849
LNG: 94.3632
VAR: -7
33. ROG
LAT: 36.2218
LNG: 94.8636
VAR: -7
34. RSH
LAT: 32.3845
LNG: 92.3745
VAR: -6
35. RZC
LAT: 36.1447
LHG: 94,8716
VAR: -7
36. SGF
LAT: 37.2121
LNG: 93.2882
YAR: -7
37. TXK
LAT: 33.3858
LHG: 94,8423
VAR: -7
38. THK:
LAT: 33.2713
LHG: 93.5927
YAR: -7
39, 2M9
LAT: 36.2288
LNG: 92.2888
YAR: -6
48, 3R8
LAT: 31.4415
LNG: 93.8545
VAR: -7

DATA REG=168
CHAR=982
EM REG=139

RNRY P124
F ni3e

EMDIR



LBL"PHAY
ENE 867 BYTES

DIAGRAM & EQUATIONS

(]
o]
B
o
&
3 From Fix
Latitude
a
Vortac
LaT’, ING', VAR'
To Fix WP Radial = 6" % BWP 4 VARV
LAT, LNG, VAR WP Dist = 60 Sin~' (Sin |«¥P| Sin aY)

LAT = LAT' + Sin~'[(Sin d)(Cos #)]
ING = ING! - Sin~| {sin d)(sin §) .

Cos [(LAT + LAT')/2]
DIST = 604

d = Cos 1[Sln LAT Sin IAT' + Cos LAT Cos LAT! Cos (ING — LNG')]

(7"\/
J{zne)

g = TC"'270 + a or 90° - «
a = Cos (Sin IAT Sin LAT! 4+ Cos LAT Cos LAT!)




LBLTRNRAY
ERT

B14LBL "RHAY"
82 19

82 PSIZE
g44LBL 01
85 32

86 XOF

87 SF 21
98 SF 23
@9 CF 29
12 8

11 570 17
12 “F*

13 SEEKPTA
14 “FROM?-
15 ¥EQ 04
16 CF 85
17 RCL @5
18 570 18
19 FC7C 02
20 XEQ 89
214LBL 28
22 CLA

23 ARCL 85
24 ASTO 81
25 " 107"
26 COF 23
27 XEQ B4
28 FC7 23
29 GT0 22
38 AV

31 XEQ 89
32 ST0 0@
33 RCL 18
34 FIX @
35 RHD

36 ST+ 17
37 870 15
38 RCL @5
39 ST0 11
48 RCL 86
41 ST0 12
42 RCL 87
43 §T0 13
44 RCL 08
45 ST0 14
46 @

47 STO 16
43 SF 86
49+LBL 21
58 CLA

51 ARCL 91
52 *F T0 WP?"
53 CF 23
54 XEQ @4
55 FC? 23
56 GT0 82
97 "WP:*
58 ARCL 85
59 ASTO @3
60 XEQ 08 gy
61 STO 19

Departure point
Coordinates

Departure ident.

If fix isn't a WP
Prompt for a terminal WP
PRIMARY LEGS

Coordinates
Input declined?

True course & distance

Distance

Total distance sum
Leg distance

Save ending coordinates

Computing waypoints
SECONDARY LEGS

Coordinates
Waypoint declined?

867 BYTES

62 188
63 +

64 9@

65 RCL B8
66 RCL 1B
67 -

68 1

69 P-R

78 R-P

71 RIN

72 %(8?
73 SF 85
74 ABS

75 STO 18
76 -

77 ¥(=67
78 G0 21
79 STO @7
8¢ FCIC 85
81 CHS

82 +

83 RCL 88
84 +

85 %¢> B7
86 SIN

87 RCL 89
83 *

89 ASIN
98 6@

91 *

92 FIX &
93 RND

94 RCL 15
95 %¢=Y?
9 GT0 21
97 XOOY
98 RCL 16
99 X3Y?
188 GT0 21
181 RDN
182 ENTER*
183 %O 16
184 XEQ 83
185 AIV
186 FIX 1
167 CLA
108 ARCL 85
109 XEQ 15
118 CLA
111 RCL 87
112 XEQ 18
13 "k, -
114 RCL 18
115 SIN
116 RCL 89
17 +

118 ASIN
119 68

120 *

121 ARCL X
122 *F NB-

-180 < «"P < 180

||

B“P
WP behind starting fix?

Va.rv

Waypoint radial
pab’

Sin 4V

L - r— .
WP behind startimg fix?
WP behind last WP?

L
Last L
Qutput leg data

Output WP ident,

Azimath format
gl

Sim a¥

WP radial



123 XE@ 15
124 RCL @&
125 ST0 @4
126 ALY
127 RCL 85
128 STO @!
129 GT0 2!
13@+LBL 82
131 CF 86
132 RCL 11
133 570 @5
134 RCL 14
135 ST0 @f
136 RCL 15
137 RCL 14
138 X¥EG @3
139 RCL 12
148 ST0 82
141 RCL 13
142 570 83
143 RCL 88
144 ST0 04
145 GT0 20
1464LBL 83
147 FIX @
148 -

149 CLA
156 ARCL a1
151 FC? 55
152 GTO @4
153 ACA
154 CLA
155 §F 13
156 = 10 *
157 ACA
158 CF 12
139 CLA
168+LEL B4
161 FC? 55
162 ~+--
163 ARCL @3
164 XE@ 15
165 ~MC="
166 RCL @@
167 RCL B4
168 +

169 STO 86
178 XEQ 1@
171 RDH
172 CLX
173 RCL 86
174 RCL 08
175 RCL 88
176 +

177 X#Y?
178 “t/*
179 X#Y?
180 XEQ 18
181 XEQ 15
182 -DIST="
183 ARCL T

LELTENAY
END

Output WP data

Var update

Var update

Output leg data

Update starting
coordinates.

LEG OUTPUT

Identifiers

Output

g

Var?t
MC!

Azimith format

MC?
g
Var
MC

Var changed?
Azimuth format
Output MC

Leg distance

867 BYTES

184 = Ne-
185 670 13
186+LEL 84
187 8

188 F5? @5
189 4
19@+LBL 85
191 STO @9
192¢LBL @6
193 RON

194 TONE &
195 PROWPT
196 AOFF
197 FC? 23
198 RTH

199 FC? 66
200 CF 82
281 ASTO 85
282 3

283 ALENG
284 ¥=Y?
285 GTO a1
286 4

287 X=Y?
288 GTO @@
289+LBL 81
218 SF 25
211 XEQ IND 85
212 FS7C 25
213 GT0 &7
214 @

215 SEEKPT
216 POSFL
217 x{a7
218 GTO &1
219 GETREC
228 GETREC
221 ANUM
222 GETREC
223 RNUM
224 GETREC
223 ANUN
226¢LBL 87
227 STO INHD 89
228 DSE 89
229 RIKN

238 HR

231 STO IND @89
232 DSE @9
233 RIN

234 HR

235 STO IND 89
236 RTN
237+LBL @1
238 CF 22
239 “F LAT?"
248 TONE 8
241 PROMPY
242 CLA

243 ARCL 85
244 FC2C 22

Output leg distance

COORDINATE INPUT

Departure point?

Input declined?

If identifier is

three or four letters
than search "F" file,

and prgm memory.

Search prgm memory for

fix program

Search "F" file
Ident. found?

Store fix coordinates

Prompt for coordinates



245 GT0 @4
246 "k LNG?*
247 TONE £
243 PROWMPT
249 CLA

25¢ ARCL &5
251 FC2C 22
252 GT0 &4
253 °F YAR2®
254 TONE 8
255 PROWPT
256 FS? 22
237 GT0 &7
258+LBL 84
239 FC? @6
268 FS? 87
261 GT0 85
262 RCL 82
263 STO a6
264 RCL @3
265 STO0 @7
266 RCL 64
267 ST0 88
268 RCL 85
269 ST0 11
27e SF 87
271 CF 22
272 8

273 =NEED FIX2"
274 YER 85
273 CF &7
276 RCL @1
277 F§? 23
278 RCL 83
279 570 18
288 RCL I
281 570 83
282 CF 22
283 "RADIAL?"
284 TOHE 8
285 PRONPT
286 CLA

287 ARCL 83
288 SF 23
289 FC2C 22
298 GTO 94
291 -DHE?"
292 TONE 8
293 PROMPT
294 CLA

295 ARCL @3
296 FC? 22
297 GTO 84
298 XOY
299 FC? 35
3ee GT0 04
3681 ADY

382 “F * WP:-
383 ARCL 18
3684 PRA

385 CLA

LEL "RNRY
EHL

INTERSECTION
WP or Reference fix?

Prior fix coordinates
to be used for the
reference fix,

Reference fix flag

Reference fix used?

Prompt for ¢mc

Prompt for distance

Output Idents.

867 BYTES

366 FIX |
387 REQ 18
388 PIW
J89+LBL 88
3 =, -
311 ARCL ¥
312 °F NH-
313 FS? 55
314 XEG 15
315 RCL B8
316 FS? 85
317 ST0 84
318 -

319 ST0 89
326 RON
321 o8

322 7

323 SIN
324 ST0 18
325 RCL @9
326 SIN
327 *

328 ASIN
329 RCL @9
33a C0S
331 RCL 1@
332 *

333 ASIN
334 RCL 8¢
335 +

336 ST0 @6
337 F57? @3
338 STO @2
339 LASTE
348 +

341 2

342 7

343 COS
344

345 ST- 87
346 RCL 87
347 F5? 85
348 STO @3
349 SF 68
35¢ RTH
351¢LBL BR
352 RCL &6
353 SIN
354 RCL @2
359 SIH
356 *

357 STO 89
358 RCL @6
359 C0S
368 RCL 82
361 CoS
362 *

363 STO 18
364 +

365 ACOS
366 SIN

Output intersection data

Sin 4

Lat!

Lat
Departure fix?

TG & DISTANCE

Sin Lat Sin Lat!

Cos Lat Cos Lat!

Sin a



367 RLCL 86
368 RCL &2
369 -

378 SIGN
371 =

372 RCL 18
373 RCL 07
374 RCL &3
375 -

376 X<@?
377 SF 85
378 C0S
379 =

388 RCL @9
381 +

382 ACOS
383 SIN
384 STO @9
385 LASTX
386 68

387 *

388 STO 14
389 RDN
398 -

391 ASIN
392 FS? @5
393 CHS
394 98

395 +

3596 184
397 F52C 83
398 CLX
399 +

488 RTN
481+LBL 89
482 RCL 85
483 570 a1
484 CLA
485 ARCL @5
486 "k WP7-
487 SF 86
488 CF 23
489 XEQ 94
418 CF 86
411 FC? 23
412 RN
413 ADY
414 -“WP:"
415 ARCL 73
416 ASTO 85
417 CLA
418 ARCL A1
419 "k = -
428 ARCL 85
421 XeQ 15
422 CLA
423 RCL 81
424 ST0 65
425 XEQ 88
426 188
427 +

LBLTRNAY
ERE

+ Northerly
- Southerly

Easterly

Sin d

Distance

g

TERMINAL, WAYPOINT

Prompt for WP

WP declined?

Output ident

¢V

867 BYTES

28 RCL @88
429 +
438 FIX 1
431 XEQ 18
432 "k, -
433 ARCL 14
434 - NR-
435 670 15
436+LBL 18
437 RHD
438 366

439 HOD

448 ¥+8?
441 GTO oA
442 LASTX
443 +
444+ BL 80
445 188

446 XY?
447 ~H@"
448 SORT
449 ¥>Y?
450 -H@-
451 ARCL ¥
452 FC? 55
453 RTH

454 ACA

435 =a"D"
436 ASTO X
457 ACSPEC
458 CLA

439 RTH
460+LBL 22
461 FC?C 88
462 XEO @9
463 ADY
464 CLA

465 ARCL 18
466 “F T0 -
467 ARCL 11
468 AYIEW
459 FIX 8
478 =1/DIST
471 ARCL 17
472 FS? 35
473 “F NH-
4744LBL 15
473 FC? 35
476 GTO 8@
477 ACA
478 PRBUF
479 RTN
488 GTO @1
481¢LBL 88
482 TONE 8
483 AVIEN
484 END

Varv

Format azimuth

dV

DEGREE FORMAT

Degree Character =
$ F4L 61 22 44 86

DESTINATION
Fix a WP?
Prompt for terminal WP

Terminal identifiers

Total trip distance

Output



DATA REGISTERS

00 | True course
01 | Ident!
02 | Lat!
034 !
041 vags
05 ' Ident
06 | Lat
07 | Lng
o8{Var 4 4
09 i scratch
10 | scratch
11 | IdentS B
12 | Lats
13| LngS
14 | Vars
151 Leg distance | _
16 | WP distance
17 | Total distance
18 | Departure ident
STATUS
sizeé 19 7TOT.REG. 133 _ USER MODE
ENG FIX sci .. oN_X oFF___
DEG _ X _ RAD___ GRAD.
INIT FLAGS
# SIC SET INDICATES CLEAR INDICATES
05 S_|Departure fix
Easterly course Westerly course
P < 0 P <0
06 | C |Computing a WP
07 | C |Reference fix
08 C |Terminal fix is a |WP
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
XEQ "NAV" 25 (TAN)

LBL"RRAY
END 867 BYTES

by Robert A. TIHS

Sample Problea

PBF: * WP:PBF
182.2°, 4.4 M

HILLE * HP:PBF
834.8°, 66.8 HH

PBF: to WP:LIT
MC=g320°/831°
DIST=17 KB

KP:LIT
121,19, 27.6 HM

MP:LIT to HILLE
MC=8310°/8329
DIST=53 WM

HILLE to JBR
MC=823°
DIST=48 NH

JBR * WP: ARG
134,39, 22.4 HM

PBF: TO JBR
T/DIST 118 WA









THES



LBL™TRS
END 177 BYTES

This program converts calibrated airspeed (CAS) to mach number (M) and
true airspeed (TAS). Inputs required are pressure altitude (PALT), aircraft
recovery coefficient (Cr) 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
p O( P) _ [5]8.67 — 3.566 X .10~* PALT]
ressure rati T =
o

518.67 ]
e {21 h) -]

TAS = 38. 96M\/(1AT+ 273)[ CT(———-———-— 1) + 1]
(1+ 0.2 M2)

0.2857

) SIZE: 008
STEP - INSTRUCTIONS INPUT FUNCTION DISPLAY
1 | To compute mach number and true
'] airspeed TA. PALT=(ALT)?
2 Input pressure altitude. PALT, ft. R/S CAS=(CAS)?
3 | input calibrated airspeed. CAS, kt. CT=(CT)?
4 | Input aircraft recovery coefficient. C, R/S IAT= (IAT)?
5= lﬁput ihdicated air temperature. IAT, °C R/S MACH M
Lo TAS=(TAS)




@1eLBL ~TAS" 49 1

82 SF 21 58 -
83 FIX @
84 RCL 21 g; §CL &
85 "PALT=" 53 1
86 ARCL X
- - 54 +
07 °+? 55 3.5
88 PROMPT ;
56 17%
89 STO 81 57 Y4%
18 RCL 82 58 1
11 =CAS=" 59 -
12 ARCL X
e 68 5
13 "2 61 *
14 PROMPT 62 SORT
15 570 @2
63 STD 86
16 RCL 83
i 64 FIX 2
17 ~IAT= - .
18 ARCL % 65 “HACH
19 t7- 66 ARCL X
28 PROMPT 67 AVIEN
63 RCL 85
21 STO a3
69 X12
22 FIX 1 785
23 RCL a4
- Py ?l /
24 -CT= 72 1
25 ARCL ¥
e 73+
26 “F? 74 1/X
27 PROMPT 75 1
28 STO B4 76 -
29 RCL 81
38 -3366 E-6 ;g ECL B
31+ 791
32 518.67 88 +
gi zRSTX 81 27
i 82 RCL 83
36 5.2963 o
37 vt¥ ol
895 SGRT
38 STD 85 86 RCL @6
39 RCL @2 )
48 661.5 g *
‘7 . 88 38.96
89 x
:g §T2 98 FIX @
' 7 91 ~TAS="
i 1 92 ARCL %
i + 93 AVIEW
94 END
47 3.3

48 Y1X
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CESSNA AIRCRAFT COMPANY / WALLACE DIVISION / WICHITA KANSAS 67201

WEIGHT & BALANCE DATA

310Q0726

SERIAL NUMBER REGISTRATION NUMBER

310Q

SERIAL NO. 31000601 AND ON

N4155Q

DATE __ 4-4-73

100 — REFERENCE
DATUM
STA.
0.00
“
x 50—
v
z
|
w
E w.L
- 0~ ———0.00
@
w
-
<
2
50 NOTE
_ AIRCRAFT IS WEIGHED WITH GEAR EXTENDED,
WING JACK POINT MOMENT CHANGE WITH GEAR RETRACTED IS
REMOV ABLE +942.0 INCH-POUNDS.
NOSE JACK PAD
STA -28.0
T I I I | I I |
-100 -50 o 50 100 150 200 250 300
FUSELAGE STATION - INCHES LEVELING PROVISIONS
LONGITUDINAL - LEFT SIDE OF
FUSELAGE @ STA 59.10 & 88 90
LATERAL - BOTTOM OF FUSELAGE
computed @ STA 375
AIRCRAFT AS WEIGHED HOTE
SCALE SCALE NET It is the responsibility of the pilot to
insure that the aircraft is loaded properly.
POSITION READING DRIFT TARE WEIGHT The licensed eupty weight, €6 and useful
load for this aircraft as delivered from
the factory is shown below. [If the aircraft
LEFT WING has been altered, refer to the latest weight
RIGHT WING and balance data for this information.
NO
S USEFUL LOAD
AIRCRAFT TOTAL AS WEIGHED —
LICENSED GROSS WEIGHT 5300 LBS
NOSE NET WEIGHT '—7
CG ARM OF ( 97.2 )x( ) INCHES LICENSED EMPTY WEIGHT 3"3"3"
AIRCRAFT = (69.2) — = ) AFT OF
AS WEIGHED ) DATUM
TOTAL AS wnc,HEDJ USEFUL LOAD 1748

LICENSED EMPTY WEIGHT AND C G

FUEL @ 6 LBS PER

ITEM WEIGHT (LBS) CG ARM (IN) MOMENT (IN-LBS)
AIRCRAFT (CALCULATE DX XX XMEXKKNX 3485 38.4 133.855
5 oo S —
UNDRAINABLE FLUIDS 18.0 13.9 250
TIP MAIN 12.0 44.0 528 J
AINABLE ABLE o
DRAINABLE UNUS WING AUXILIARY 6.0 47.0 282

WING LOCKER LEFT

GALLON KAHKX XXX XK KXX XK XX BARK KX XX E XK KK X KRB K X
WING LOCKER RIGHT XX ARKXX XXX A XXX XXX KR RA KKK XA XX XX KK RIS M XM
PAINT 31.0 43.2 1323 V
) OPTIONAL FQUIPMENT
7*_“—_.1—(;;NS—E—-D 3 b;\PlY W;I;}HI B ——75552‘— o 38 .4 1’56 . 23;}_-:_—
{L[ il x.c( cd — =25 3

‘"')7 ’{-‘[7 / (@

- z) 58‘ L” b/

FORM NO.1412 3. 470V /2

F5459






GROSS WEIGHT — 100 POUNDS

PASSENGER SEAT AND BAGGAGE BAY LOADING MOMENTS CHART
MOMENT ARMS

“»
o
STA 37— —STA 37 z
o
<
o
—STA 68 2
STA 71— I
| -
x
o
STA 96—\ BAGGAGE —STA 98 @
- - 3>
STA 124 ——| BAGGAGE BAGGAGE [|——— STA 124
STANDARD OPTIONAL
MOMENT 1000 INCH FOUNDS
The following information is provided to enable a check of the aircraft load to A) 1 desired, the Lenter of Grevity Maient Lovelope - Trohes
determine if it falls within the approved center of qravity limits, chart way be used to determine whether the load is approved,
C6 arw is equel Lo the total wowent divided by the total
1) Determine weights, then obtain monerts of useful load items trom Loading weight,  bnter the chart with the takeott weight ond ()
Muments Chart, or multiply weight tives €6 arm. avi. I the intersection of thewe points tall within tie
2) Enter these weights and noments in the Loading Monifest Chart ond total. envelope, the load is approved.
3) tnter the Center of Gravity Mowent Envelope - Inch Pounds chovt with the

takeoff weight and center of gravity moment in inch pounds. I the inter-
section of these points falls within the envelope, the load is approved,

LOADING MANIFEST CHART

TEm WEIGHT (LBS) CG ARM (IN) MOMENT (1000 IN LBS)
LICENSED EMPTY WEIGHT 3552 38.4 136.2
PILOT & PASSENGER SEATS 1 & 2 340 37 ]_j‘f) :7717
PASSENGER SEATS 3 & 4 340 68 ?Q-L_ R
ALLOWABLE PASSENGER SEATS 5 & 6 280 98 27,7[:;7
USEFUL BAGGAGE — CABIN STA 96 96
LOAD — CABIN STA 124 124 o
1768, Swmaoaen |73 TR R
OIL (24 OT INCLUDING UNUSABLE) 45 35 02
FUEL — TIP MAIN 600 35 21 ’() o
— WING AUXILIARY 120 a7 5.6
— WING LOCKER 49 i
TAKEOFF GROSS WEIGHT 2300 42.8 |
sUBTRACT ALL | FUEL — TIP MAIN I 600 33 .
FUEL INCLUDED — WING AUXILIARY 120 47 C,.(,
ABOVE — WING LOCKER 49 I
ADD MINIMUM FUEL — TIP MAIN 133 35 B PP
ESTIMATED LANDING WEIGHT 4713 43.5 1 " 205.2 /o
‘c\“/ I
CG MOMENT ENVELOPE—INCH POUNDS CG MOMENT ENVELOPE—INCHES < &> ‘S\

i? T T 56
i Ll [
-+ 41+ oyt
1 i }T
| faid -t 52
el
AT a
B I z
1 |
AL o Ae
AR RS a
- ; T ;_.v,_r g
| !I l |
1 T a4 .
HHTT s :
I i o
i | Y
P | "
TOLTTTITTY w40
AR o
Pt 5
SIRRRRERE
H RN |
IBE R :;:’“*‘Jr 36
i IRRE i
SRR RS
HisHEn
! ] 1
i SERERIERENAERE! .

24¢

o
~
o~

CENTER OF GRAVITY ARM — INCHES

©
~
CENTFR OF GRAVITY MOMENT — 1000 INCH POUNDS

FORM NO 1317 4, N0 T2






R
AFT

AU

LELTWE

EKD

=8
BHG= 54
WING BRG= 147
WAIN FUEL= 189

FUEL= @

T/FUEL= 198

CG LIMITS: 34,63 43.4

LG=
GH=

e

49,49
4985 LBS

GlelBL "HAR"

a2
a3
24
83
a6
a7
a3
a7
1a
11
12
13
14
13
1
i
12
19
a8
21
22
23
24
23
Zh

L B A R -~ IRNE R ]

I B e e B B B B BT B I S

YIS IC R

Vad

49

12
PSIZE

CLRG

ADY

FIX A

~L318 H41550"

S5F 12

AVIEW

0F 12

5F 21

SF 22

oF 29

HDY ARm momenls
37

STO &4
1

ST A1
98

PaoT$
fPow 2

ST0 82 opL3

}5?3 87 BAGRAGR

63

ST0 a4

35

ST0 a5

47

ST a6
CLX
“fFILOTS"
KE§ 85
“ROY 2"
AEQ #n
“ROW I°
CF 22

REQ BA
"AFT Rag-
RER @6
"WIHG BAG

XEQ B8

TP TA*KS

AKX [RrACS

LL))lia hoexeRls

481 BYTES

41
42
43
44
43
46
47
45
49
1Y
31
a2
a3
4
39
26
a7
33
a9
&d
6l
62
63
o4

=4
)

66
67
]
09

78 X

71
72
73

74+LBL Al

=2c
i

76

85
86

163

1645

RCL @3

5

;

“FUELL= "
ARCL &
RY?
AYIEW

CLX

"MATH FUEL"
Xed 85
"AUx FUEL"
KEQ A5
*T/FizL= =
HECL 18
AYIEW
3655
ST+ A%
37.96
*

RCL 89
+

RCL a3
/

5T0 69
4595

GRoss S
Emp%;. c.G.

ToTal ndo»ulmls

GT0 81
32

GTO 82

L8865 Ffwbd C.G.

fwn .G

(]
-
=
[a=]

GTO 43
43.43
GTO B4

87eLBL A3

38
83
9@
91

-, 889775 AFT C.G -

*
47.2775
+

32¢+LEL 84

93
94
93
36
97
92
29
1448
181

FIX 2

"CG LTHITS: -
ARCL &7

u‘_u

RECL X

FC? 55

AYIENW

FS7 53

PRA

162 RCL A9
1863 CLA
184 X>Y?
145 "fFT =
186 RCL 87
167 5377
183 "FKD -
199 "HCG= -
118 ARCL ¥
111 RYIEH
112 670 1@
{13¢LEL A3
114 =F= -
115 FRUEPT
116 ST+ 18
117 GRCL ¥
112 F5? 55
119 FRA
124 6
121 *
122 G70 @7
123¢LEL 86
124 "k= -
125 PROMPT
126 ARCL ¥
127 F53? 55
123 FFA
17940 EL
138 ST+ 7ovaL o
{31+L6L a3
132 RCL IWD 11
133 3OV
134 *

135 5T+ 89 MOMERTS
136 1

137 5T+ 11

133 OLY

139 RTH

14B+LBL 49

141 -

142 "OYER WT *

143 ARCL ¥

144 AYIEH

145 RTH

1464LBL 18

147 FI% 8

143 “GH= *

143 GrRCL 42

158 "+ LEBS-

151 BYIEW

52 RCL 92

153 5328

154 %¢Y?

55 KEQ @2

156 ADY

157 ADY

53 ADY

159 ADY

168 ROV

161 EHD

Fuea e

3
S =~

A00 cw/d/ﬂ‘

J
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WIND CORRECTION HP-41C PROGRAM

Note: All velocities are absolute values.

True Heading:

TH=TC+SIN-1[Wyv*SIN(Wd-TC)/TAS]

Wu=Wind Velocity
Wd=Wind Direction

Ground Speed:

GS=[(TAS*SIN(TH)—wu*SIN(Nd))2+(TAS*COS(TH)—Nv*COS(Nd))ZIK

If COS(Wd-TH) is negative and TAS<Wv then the GS is negative.

Wind Direction:

Wd=TAN-1 [ (TAS*SIN(TH) -GS*SIN(TC))/(TAS*COS(TH)-GS*COS(TC) )]

I1f TAS*COS(TH)-GS*COS(TC) is negative then add 188 to the Wd.

Wind Velocity:

l,-,|u=[(TASi'eSIN(TH)-GS%SIN(TC))2'#(TAS%COS(TH)-GS%&(.'ZC!S(TC))2],6

Data Registers:

R8B - Time in HR format

RB1 - Wd
RB2 - Wv
R83 - TC
R84 - TAS
R85 - TH
R84 - GS

RB7 - Distance



LBLTHCA
END 391 BYTES

@14LBL "WCA®
82 8

63 PSIZE

84 FIX A

85 CF 29

86 CLRG

g7eLBL 16

98 A

89 XOF

18 OF 22

11 "GS/TH  HIND"
12 PROMPT
13¢LBL A
14 ADY

15 1

16 “WIND DIR=" (skazkféf
17 XEG 29

18 2 A

19 “WIND VEL="

20 XEQ 27 g od

ZIXEQ 17 TC + TAS
22 RCL A1 \\

23 RCL @7
24 -

25 SIN

26 RCL #? \»)Q’$‘
27 %

28 RCL 04
29 /

36 ASIN .~
31 RCL 93 TC

2+

33 XEQ 21 DECREE MoD
3457085 TH

35 SIN ~—
36 RCL 84
7 x

38 RCL 91

39 SIN

48 RCL 92

41 *

42 -

43 %12

44 RCL 05

45 C0S >
46 RCL 84
47 *

43 RCL @1
49 €08

58 RCL 62
51 #

g2 -

53 X2

GS 4+ TH

54 + _’J
55 SORT

56 5T0 B5

57 RCL 81
38 RCL @3
99 -

6d COS

61 K@?
62 GTO A1
63 RCL A4
64 RCL @2
63 -

66 SIGH

67 ST #5_~

o2¢LBL a1
69 RDY
785

71 "TH="
72 SF 81
73 FS? 53
74 SF @82
73 XEQ 28
76 6

77 "G5="
78 SF 81
79 F57 55
88 SF 82
81 XE@ 23
82 apy

83 XEQ 18
84 RCL 87
85 RCL 86
86 /

87 HHS

88 -~TIME="
89 F§? 95
98 GTO @2
91 FIX 4
92 ARCL X
93 FIX @
94 PROHPT
93 GT0 C
96+LEBL 82
97 KE@ 19
93¢LBL C
9% AMY
168 ADY
181 ADY
182 RDY
183 ADY
184 GT0 16
185¢LEL E
186 RDY

v

GZ 410

pift

ov’
TH ¥

gt D’51Apo£

D‘f‘ ck/n “"L

oS

et

wirnD

e

187 “TIKE=" bV T

188 PROMPT W"% 4
189 FCOC 22 3G 1PV

119 670 93 decrmtd

111 HR Goto  puT
11z sto e GS W

113 LASTX N
114 FS? 55 J['fl'“
115 XEQ 19

116 XEQ 18 Gd D-sleu.Q
117 RCL 97
118 RCL @#
19 /
120 5T0 86 ©°S-
121 ADY
122 FS? 55 1
123 SF 82 J
1244LBL 83
125 & Gﬂi* °
126 *65=" @5
127 %EQ 23

] I

128 5 CY?;(}J

129 'TH"

131 XEQ 1 (9b
132 180 -v$¢°’s;f, Aﬁﬁw
133 RCL 85\

134 SIN \

135 RCL A4
136 %

137 RCL 83
138 SIN
139 RCL 95
148 *

141 -

142 RCL 95
143 C0§
144 RCL A4
145 #

146 RCL 93
147 ©0S
148 RCL @6
149 %

156 -

151 ¥(8? JesT
{52 5F a1 DifeeC
153 7

154 ATAN

155 FS7C A1 ¢ W‘DD
156 + v

157 XE@ 21

158 570 ot

159 RCL 85 ]
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END 591 BYTES
266 FCI0 A2
5T0 87 267 PRONPT
61 L 216 1y 263 XEQ 21
s \Zl\ 215 FC? 53 269 FS7C Al
163 foL 93 216 RTH 270 GT0 A4
163 RCL 93 5 216 RTH o 10 ¢
165 Rl o A 218 RND 272 STO IHD 2
o 219 RCX 2734LBL A4
6 - j) 228 FIX @ 274 FC? 55
}23 Ktz 291 * KM~ 275 RTN
: ACR 276 RND
1 koL ) 4 RTH 278 ACX
};é ECL ; Q ggswm 19 QR,WV 275 =ae]"
ASTO &
4 005 oy T 250 T 3
174 COS 223 ACX 282 PRBUF M@D
175 RCL 86 220 Ak 2z v w
7 23 114 284018L 21 De*
. 231 XTOR see 368 )
178 %42 z31 Ao 29 36 o
19 5 / 233 LASTR 25746l 22 0 =
181 510 J)‘ 234 FRC 288 X>A7
181 STO @2 ‘)X? £t Fic o 01
:gé ?nv v\ 236 * 208 360
- = 37 INT 291 +
184 “HIND DIR= \)D‘v) gg slz?x X 9\,’\'
16 757 5 233 = W 2938LBL 23 W A
167 5 52 248 165 294 RCL IND ¥ o po@
187 SF 62 249 165 oo
185 YEQ 29 241 K10 s
19 - 0 97 ACA
198 ~WIND YEL=" gﬁ gér_‘n 293 o
19 P 243 LASTR 299 FCIC @2
193 5 82 246 FRL 300 PROMPT
194 0 2 247 108 361 FSC A1
195 510 ¢ A 248 + 362 GT0 A5
195510 C e e w2 o0
wy 259 ALY 384 FSIC 22
15 - 2 a1 - s 385 STD IND Z
199 160 2 2az 18l 3864LBL 05
199 ¥EQ 20 v , 252 181 s,
20l “Tae=- AT 234 99 368 RTH
282 GT0 23 pu= o 369 RAD
2030LBL 18 |y Y3 256 ace ste o
295 RCL 87 kL 258 RTH ?o'f 32 - K-
206 RD 259¢LBL 28 W7 7 11k
297 “pis7=- 268 RCL IHD X qpo &Y 314 %708
267 ~DIST= 260 Rl "§§. N a4 T
00 tn 262 YEQ 27 ‘N,r:k 26 xTin
210 ARCL. ¥ 23 Fs7 55 D 317 ACA
o QRCL;; 264 ACA 312 PREUF
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319 END
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CaPFP GRID SEARCH HP—4G1 C PROGRAM

Data Registers:

RGO
R81
RG2
R83
R4
R@S5
RB6
R87
R@8
R8¢
R18
R11
R12
R13
R14
R14
R15
R16

Flags:

Fee
Fel
Fo2
Fe3
Fe4
F@5
Fas

Note: Lat & Lng are
Fix coordinates are given

Grid parameters are given

(See example given on last page)

SAMPAE IR ,:u‘/ou“/
Zylgjs IA%JQMJD(’?

True Course

Ident”

Lat”

Lng”’

Var’

Ident

Lat

Lng

Var

Scratch

Scratch

Total Distance
Grid Leg 1b Lat/Lng
# of Legs

Exit Lat/Lng
Lat/Lng Increment
1st Waypoint Ident
2nd Waypoint Ident

Computing the Grid
East/West Search

Compute End of Leg, Point b
Compute Exit Waypoints
Initialize Grid Parameters

Base Fix
Easterly Course

in degrees & tenths.
in program form.
in program form.

TC=g3°
HC=RS6©

e 2 i
DI57=8.7 ¥

EHTEY
ARG: (54,
GRE: 299,32

TC=8%°
Hi=f3c

fv]
BIST=12.2 HH

LEG 1b
ARG: 197.2°, 3.7 hp

GEE: 317.59,
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13 “BRSE™"
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15 FC20 22
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26 AV
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27 ARCL 81
33 FL? 55

24 GTG B2

SET FAOS
CAEAR O+heNs

=Jodr en
Y T
a e

o

D B N B S L VN = I

God Gad Gl Cod Cod el Gad G Gl el PP O P PO

VoS GO =) P

ELD VG
44 “T/BIaT="
5 AKCL t1
46 FS? 55
47 “F Hu-
43 AEG 11

43 A1
LT
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c37 1)
51 ADY
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61 RNI
b2 ST+ 11 f&z»*f4—
63 ST0 17 ¢
64 FIX @ ”f:i
65 ~Ti=- °
Gl o O7HC
7 XER 13
68 XEQ 11
69 “MC="
78 RCL @B
71 RCL 04
2+
73 §T0 89
74 XEQ 13
75 (LK
76 RCL 89
77 RCL 9
78 RCL 69
79 +
88 x#Y?
§1 /v
§2 %y
83 %0 13
84 XEQ 11
85 FIX 1
86 ~DIST="
§7 ARCL 1
83  HA"
29 XEQ 1
98 RCL @6
91 510 @2
92 RCL 87
93 ST0 03
94 RCL 82
95 ST0 64
9% GT0 21
974LBL 3
98 3
99 FS7C 5
199 4
161 ST0 A9
1024LBL B4
163 AOK
184 TONE %
165 PRONPT
186 ROFF
167 FC? 23
168 RTH
189 ASTO 85
118 SF 25
111 XEQ IND 85
112 FC2C 25
113 670 87
L14¢LBL 85
115 5T0 IHD 89
116 DSE 99
117 RIN
113 XEQ 84
119 ST0 IND @9
128 DSE 09

Ger S~
COONRDINVA

fes

121 RDH
122 XEQ 96

123 STO IND @9
124 RTH
1254LBL 86

126 18

127 *

128 HMS

129 104

138 /

131 HR

132 RTH
1334L6L 87

134 °+ LAT?"
135 TONE 8

136 PROMPT

137 CLA

138 ARCL 05
139 FCC 22
148 GT0 94

141 F LNG?-
142 TONE 8

143 PRONPT

144 CLA

145 ARCL 05
146 FCC 22
147 GT0 84

148 *+ VAR?"
149 TONE 8

158 FROMPT

151 CLA

152 ARCL 65
152 FCOC 22
154 GTO 84

155 GT0 95
S6¢LEL 03 GAALLIATE
157 RCL 06

158 SIN Te
159 RCL 82

168 SIH

n
161
162 5T0 89 AEG D&Aﬁu’

163 RCL A6
164 C0OS
163 RCL @2
166 COS
167 *

162 ST0 14
169 +

178 Acos
171 SIN
172 RCL @6
173 RCL @2
174 -

179 SIGKN
176 *

177 RCL 1A
178 RCL &7
179 RCL @3
180 -



181
182
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187
188
189
199
191
192
193
194
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196
197
198
199
284
281
282

X¢07
SF 85
c0s

*

RCL 89
4+

ACOS
SIN
ST 89
LASTX
60

*

ST 18
RDN

/

ASIN
FS7 85
CHS

98

+

189
FS?C 85

241 RND
242 360
243 MOD
244 X+@?
245 GTO 14
246 LASTX
247 +
248¢+LBL 14
249 1680
258 X>Y?
251 “Har
232 SORT
253 X>Y?
254 "H@-
235 ARCL ¥
256 FC? 35
257 RTH
258 RCA
239 "a"D"
268 ASTO X
261 RCSPEC
262 CLA

283 CLX

284 +

285 RTH
26h¢LBL 89
287 CLA

2683 ARCL a1
269 "+ WP?"
218 XEQ 83
211 FC? 23
212 RTH

1
cet W o

213+L8L 18 puof pu=T
A

214 CLA
215 FS? 55
2l = -
217 RRCL 83
218 =F: -
219 XEQ 83
228 188
221 +

222 RCL 88
223 +

224 FIX 1
223 XE@ 13
226 °F, -
227 RRCL 18
228 FS? 55
229 "k NM-
23aelBL 11
231 FC? 55
232 GT0 12
233 ACA
234 PRBUF
235 RTH
236¢LBL 12
237 TOKE 8
233 RYIEH
239 RTH

24@eLBL 132 c9t71/i)'!
de

wwy o
PATA

ov1PT
DATA

40055

263 RTH
264¢LBL 15
265 FC2C B4
266 6T 16
267 RCL 12
268 XEQ 84
269 5T0 17
278 3
271 FS? @l
272 2

273 RCL 14
274 XEQ @6
273 RCL IND
276 -

277 RCL 13
278 /

279 STO 14
280 1 E3

dﬁh’
281 ST/ 13 }3"

282 SF @2
283+LBL 16
284 FC? 55
285 XE@ 12
286 RCL 15
287 ST0 &5
288 8§

289 570 @89
298 SF 25
291 XE@ IND
292 FC? 25
293 GTO a4
294 XEQ 85
295 XEQ 16
296 RCL 16
297 STO @5
298 8

299 ST0 89
Joa XEQ IND
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313 SF 6@
314 -LED -
315 ARCL 13 5
316 kb
27 For an W
318 “EXIT"
319 ASTO A3
328 RLL 04
321 570 8%
322 REL 67
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324 KO 17
325 510 #7
326 RCL 62
37 L7 B
328 X(> 12
329 STG 0%
338 F07 @4
331 SF @3
332 670 21
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334 SF @2
335 ROL 12
33 1
337 +

333 ARCL &
348 “Fa-
341 RSTO B3
342 RCL &4
343 ST0 A%
344 RCL 14
345 RCL a3
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347 +

348 STO &7
349 ECL 14
358 RCL 82
351 FS? 8!
3592 +
353 510
354 GT0
3595 EHD
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— T
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338 "LEG - W a(;"ﬁk
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46 Curve Fitting Curve Fitting 47

Example 4:

Fit a power curve to the following set of data and compute ¥ for x = I8 .
and x = 23. pEesEs el MR
x| 10|12 [us |17 |20 |22 |25 [ 27 | 30 | 32 | 35 iR
aE . 4% FCL 10 [Caloulate A,banda.b.
y[0.95 [1.0s |1.25]1.41 [1.73]2.00 |2.53]2.98|3.85]4.596.02 et Linear SR
‘ . . . : Sp ETR a3
Keystrokes: Display: e S2 ?m_r 1z
,..H Exponential. m,« Mu.m W_w
POW ; L S RCL 14
o Sk =B a3
10 @& 0.95(8) 1.00 17 oe
12 E A.OmB 2.00 wm Logarithmic. m ! .wa
1z s HED HI
15 [B¥TERY) 1.25(4) 3.00 " e
3 8! L=
17 @2 1.41(&) 4.00 s iz i<
20 [BE) 1.73() 5.00 07 Power Si Rl 1
22 E N.OOB 6.00 ! M = STO an m”r wm
o5 [BTERY) 2.53() 7.00 12 AETO GE
27 ([BTERy) 2.98(2) 8.00 R £ =T as
ZZ EEEF eep. displ d set Ta L @3
30 [ENTERY) 3.85(4) 9.00 27 RYIEW s am_mﬁ_mqm.m«\ and se _JowM.r oa
32 (BT 4.59(2) 10.00 ZoelEl © R
me mo.m@ 11.00 Wm. . 5...35 Correction. HM M_Lr m__m
35 (ENTERY] 10.00 Error correction again. " oo o
35 (@R 6.02(A) 11.00 z3 ETOF fE oL 12
i ZoeLEL R Input data. TR
R2 = 0.94 ELE ; =
a-= Q.OQ m:m.w i =Th @aa
b =146 4 ITor e FEL 13
Y. =176 mno_m_mr av Log. 55 FOL oo
Y. = 2.52 = RTH G
IZoelLEL A= S
I LM Power and exp. =R
daelEL WBe Els)
B N =B
42 LK Lw
4= W i QT
Programming Highlight 44 RTH a4
This program uses a single section of code for most of the calculations it needs
to do. Since each of the four types of curve fitting requires the input data to be in ROO = Index ROs = b
a different form, it would seem that a different program should be used for each MNW - A6 = a
curve type. Instead, each of the set-up programs, LIN, LOG, EXP, and POW, RO3 = Ma MNM M ,n_mmﬂ EXP or LOG or POW
stores a code in register 00. Then the single function on line 32, XEQ IND 00, Ro4 = A RO9 = (Sy) 2n
takes care of the four different ways of processing the input data by executing
the function whose label is stored in register 00.
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B1+LBL "LIN"
82 5

@37 “LIN"

84 GT0 13
85¢LBL "EXP"
8e 6

a7 "ExP-

B3 GT0 13
a9+LBL -LOG"
14 7

11 -LioGe

12 570 13
13¢LBL ~POW"
14 3

15 PN~
lo#lBL 17

17 FC? 55

13 5F 21

19 STO &8

24 A5TD B3
21 CLE

22 Amv

23 AVIEW

24 STOP
234LBL €

26 RO

27 SEQ IND @
28 -

29 5TOP
Ja+LEL H

31 RO

32 XEQ IND o8
33 &+

34 STOP
JasLEL 87

37 RTH
Ja+LBL 82
39 LN
4d+LBL 86
41 XOY
42 LH

43 RO
44 RTH

CUQUE_

h e

45+LBL E

45
47
48
43
94
51
32
53
54
b
36
¥
23
39
i
61
62
63
64
63
6n
&7
63
69

RCL
RCL
RCL
RCL
XER
STO
RCL
RCL
RCL
RCL
xEQ
RCL
/

ST0
KEQ
570
RCL
RCL
RCL
RCL
AEWQ
RCL

ST0

7a+LBL

71
72
73
74
73
76
77
78
79
Gé

[ R R R ot R ]
DI I TN N

(=23

LD D~

(¥ = BN w RN Y « BN = ROV [ QL o e = i o}

L3 I I

RCL
RCL
¥
REL
RCL
*
+
RCL
312
RCL
/

2 5T0

kCL
RCL

4

-

sE@
RCL
"y
REG
RCL
-b-
GTO

e
12
11
1
as
a3
17
12
1t
15
B
33

R4
IHD B8
an
16
15
1
13
a9
3
85
A3
a4
13
@5
13

13

81
an

M
a3

at

96+LBL G5
97+¢LBL @7
98 ETX
93+LBL 83
1gaeLBL 07
161 RTH
182+ BL 99
143 *
184 STO @7
185 RIN
185 *
147 ECL A7
183 -
189 RTH
118 FC? 55
{11 CF 21
112¢LBL #@
13 *Y."
114+LEL a1
115 k="
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