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AIR NAVIGATIONRNAV*
NAVIGATION FORMULAS

DISTANCE: The Great Circle distance between fixes is calculated by the

following formulas:

d=COS-1[SINC(LATISINC(LAT )+COSC(LATICOSC(LAT )COSC(LNG-LNG’)]

(Distance in NM)=466d

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=[SIN(LATISINC(LAT’)+COS(LATICOSC(LAT )COS(LNG-LNG’)]



AIR  NAVIGATION/*RNAU*
NAVIGATION FORMULAS

COURSE: The course is derived by finding the angle

parallel passing through the "from" fix and the Course.

then corrected for East/West direction of travel.

"a" between the

The angle "a" is

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

“from" fix
(LAT‘, LNG’, VAR’)
 

 

3 ¢Parallel
a

Meridian?

«Course

a d

—_—

"to" fix
(LAT, LNG, VAR)

a=C0S-1<Y) Atari functions: a=96-TAN-1[Y/(1-Y2)2)

Where Y=[SINCLAT)SINC(LAT )+COSCLATICOSC(LAT >]

d=C0S-1(X) Atari functions: d=98-TAN-1[X/(1-X2)2]

Where X=[SINC(LAT)SINC(LAT )+COSC(LATICOSC(LAT’)COSCLNG-LNG’)>]

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

Where A=SIN(a)/SIN(d)

If (LNG“-LNG)Y<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*RNAV*
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 is given

below:

"from" fix
P ¢Parallel 

 
 

x

Meridian-2
Course?

a d

€d(radial)
4 D{distance/48)

Intersection Reference Fix

(LAT, LNG, VAR’) (LAT’, LNG’, VAR’)

LAT=LAT“+SIN-1[ (SIN D)><COS ¢)1]

LNG=LNG’-SIN-1[[ (SIN D)(SIN #)]1/[COSI(LAT+LAT >/21]]

The formulas using Atari functions:

LAT=LAT +TAN-1[X/(1-X2)2]
Where X=(SIN D)><(CO0OS ¢)

LNG=LNG’ -TAN-1[Y/(1-Y2)2]
Where Y=L(SIN D)(SIN 9)1/COSIC(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’)

9D 

gr
4

€L

Waypoint2¢ 98° Y

d

Course-

1
W W int 0

3YPokldial
Reference fix

(LAT, LNG, VAR)

The bearing (PP) and distance angle (YY) from the "from" fix to the

reference fix is calculated first. The angle, Y, is calculated with the

same formula as used to find the course distance angle (d), and Pp is

calculated the same way as the true course. The bearing (Ww) 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:

-18089<p<180°

If £>|96°| then the way point will not be usable because it will occur
the other side of the "from" fix.



AIR NAVIGATION/¥*RNAVx
NAVIGATION FORMULAS

The distance (L) between the "from" fix and the waypoint is calculated

with the following formula:

L=40L[SIN-1[SINC|6|)SIN(Y)]] 0=90-8

Using the Atari functions the formula becomes:

L=6BLTAN-1[X/(1-X2)2]]
Where X=SIN( [6 |)SINC(Y)

The waypoint radial and distance are calculated with the following

formulas:

Waypoint radial = W+SGN(L) (8) +VAR

Waypoint distance = SB8ISIN-1LSINCIB|ISIN(Y)]

Using Atari functions:

Waypoint distance = 4BITAN-1[Y/(1-Y2)2]

Where Y=SIN(|B|)SIN(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 is 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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HF41C AaIRNAY Program

a1+LBL "AIRNAY"
a2 19

by Robert A. Tims

Copyright 1986

47¢LBL 21
43 CLA
49 ARCL a1

a3 PSIZE
d4¢L6L al
as
a6
a7
GE
a9
14
11
12
13
14
13
16
17
18

32
ROOF
SF 21
SF 23
CF 29
a
5T0
"FROM?"
AER

7

a4

CF #3

RCL
510
FC2C a3

XER

83
13

#2

59
51
52
53
54
55
56
57
58
59
68
61
62
63
64
65

“+ TO WP?"

CF 23
XEQ Rd

FC? 23
GTO 82
“WP:"

ARCL @5

ASTD a5

XEQ B8

STO 19
138
+

98
RCL aa

RCL 1A

19¢LEL 28
28 CLR

ARCL 85
? RSTO Al

"+ TO?"
CF 23
REQ Ad

. FC? 23
5T0 22
ADY
KER 23
STO #4

31 RCL 18
32 FIA 8
33 RED
34 5T+ 17
25 STO 13
36 RCL 85
37 STO 11
33 RCL @6
33 S70 12
48 RCL @7
41 5T0 13
42 RCL a2
43 STO 14
44 8
43 STO 1s
46 SF a6

W
P
I
P
I
F

Pa
PI
P
D
P

=~
T
L
R
f
d

Pd
rm
a

i=
w
d

P
o

=
0

bh |
67 P-R

62 R-P

69 ROH

78 Ka?
71 SF #@5

72 HBS
73 ST0 1A
74 -

75 X{=@?

76 GTO 21
77 STO @7
78 FC?C AS

79 CHS

ga +

31 RCL a2

82 +
83 X{> 87
84 SIN
85 RCL B89

86 *
87 ASIN
83 60
89 *
93 FIX 8
91 RNID
92 RCL 19
93 K{=Y?
94 GTO 21

93 ROY
96 RCL 1%
7 XY?

92 4TO 21

93 RDH
148 ENTERt

181 ¥{> 1%

182 {EQ @3

183 ANY

184 FIX 1

183 CLA

186 AECL AS

187 XE@ 15
182 CLA
189 RCL #7

11a XE@ 14
1 =F, =

112 RCL 1A

113 SIN

114 RCL 89

115 #

116 ASIN

117 68

113 *

119 ARCL ¥
128 “+ Hi"

121 5EQ 15

22 RCL a2

123 570 a4

124 AY
23 RCL 85
126 STO al

127 G70 2!

12qsLEL a2

129 CF 4s

138 BCL 11
131 570 a5
132 RCL 14
133 STO 44
134 RCL 19
133 RCL 15
136 XEQ AZ
137 RCL 12
135 570 a2
133 RCL 17
148 STi) A3
141 RCL @2
142 STO a4
143 G70 24





HF41C AaIRNAY Program

144¢LBL A3
145 FIX A

146 -
147 CLA

148 ARCL B81

149 FC? 55
158 GTO &4

151 ACA

152 CLA

153 SF 13

194 ~ 70 =

155 ACA
156 CF 13
157 CLA
153+LBL HA

15% FC? 35

168 "F-*
161 ARCL #5
162 REQ 15
163 =HC="
164 RCL 84

165 RCL 84

166 +

167 STO 8%

163 XEi 1a
169 RIH

17a CLX

171 RCL BE

172 RCL @3

173 RCL na
174 +
73 XY?

176 "F/"
177 XY?

73 XEQ 18

179 ¥E@ 15
18a ~DIST="
181 ARCL 7
182 “F HH"
183 GTQ 15
184+BL @4

185 3
186 FS? 85
187 4
123¢LBL 85
189 STi a9

od
a,

by Robert A.

Copyright

Tims

1986

196+LBL 86
191
192
193
194
193

RON
TOKE 8
PROMPT

AOFF

FC? 23

24@eLBL 97
241 FL? 06
242 F3? 27
243
244

LTD a5
RCL a2

196 RTH
197 FC? Br
198 CF 3
199 ASTO #3
28a 4
2081 ALEHG
282 XY?
283 GTO Aa
284 SF 29
285 XEQ [ND #5
286 FCC 25
287 G70 #1
2ag+LBL 97
289 570 IHD #9
21a D5E a3
211 RDN
212 HR
213 STO IHD 89
214 DSE a9
215 RDN
216 HR
217 STD IND 89
218 RTH
219+LBL 61
22a CF &2
221 "F LAT?"
222 TONE 8
223 PROMPT
224 CLA
225 HRCL #3
226 FC2C 22
227 GTO 82
228 “F LNG?®
229 TOHE 8
238 PROMPT
231 CLA
232 ARCL a3
233 FCC 22
234 GTO aa
235 "F YAR?"
236 TOHE 2
237 PROMPT
238 F57 22
239 GT0 87

245 STO 4%

246 RCL A3
247 STO #7

243 RCL Bd

249 570 a8

58 RCL a5

251 570 11

25¢ SF a7
253 CF 23
254 8

255 "HEED FI¥?-

256 XER #5
257 CF wu?
258 RCL 41
259 FS? 2
268 RCL &

261 570 1

262 RCL 11

263 STO #5

264 CF 22
263 "RADIAL?"

266 THE §

267 PROAPT

263 CLA

269 ORCL 85
27a SF 23
271 FC2C 22

272 G10 64

273 ~DHE?"

274 TOKE 23

275 PROMPT
276 CLA

277 HRCL AS
72 FC? 22

279 GTO a4
4 207

1 FC? 55
2 GTO a3
3 ADV
4 "F ® HP:™
5 ARCL 1A
nh FEA

287 CLA
283 FIX 1
289 XEO 1@
298 RIK





291+LBL 4A
292
293
294
293
294
297
293
299
Jag
Jal
Jaz
383
jad
383
386
Jas
388
343
31a
3
312
313
314
315
316
317
313
313
3:8
321
322
323
324
3295
326
327?
32a
329
33a
331
332

ARCL Y
“I Ni-
FS? 55

%ER 15

RCL Ad

FS? a5

STO Bd

STO A9
RIN

bi
7

SIN
STO 1A
RCL a9

SIN
*

ASIN
RCL A9

cas
RCL 1A
*

ASIN

RCL #&
+

STO a5

FS? 43

STO #2

LASTH
+

C
O
N

P
D

= w
h

~
~

ST- #7
RCL &7
FS? a5
STO a3
SF @2

RTH

HP41C AIRNAY Program
by Robert A. Tims

Copyright

J33¢LEL 83
334
335
336
337
333
339
344
341
342
343
344
345
346
347
343
349
354
351
352
353
354
355
336
357
353
359
364
dol
362
363
Jad
363
366
367
368
369
7a

371
372
373
74

373
376
377
378
379
334
381
382

RCL 86
SIN

RCL B2
SIN
*

STO 89

RCL 86

C05
RCL 82

0S
*

STO 1a
+

ACOs

SIN

RCL a5
RCL 82

SIGH
¥

RCL 112
RCL 87

KCL 83

xa?

SF 85

£os
%*

RCL 89
+

ACOS

SIN
STO a9
LASTX

GY:
%x

STD 1s

RDN
7

ASIN
FS? @5
CHS
98
+

14a
FS?C 85
CLX
+

RTH

383+LEL AY

384 RCL A5
385 STO 41
386 CLA

387 ARCL #9

388 =F WP?"

389 SF 86

39a CF 23
391 XEQ 04

392 CF #6

393 FC? 23

394 RTH

395 RADY
396 “WP:"

397 ARCL 85
398 RSTO 85

399 CLA
488 ARCL a1
481 fF x -

462 ARCL 85
483 XEQ 15

484 CLA

485 RCL 41

486 STO 85

487 ZED 98

483 154
409 +

418 RCL 82

411 +

412 FIX 1

413 XEQ 14a
414 *F, -

415 ARCL 14@

416 *F HH"
417 GT0 15

413¢LBL 19

419 RND
428 368
421 Wap
422 ¥*?
423 GTO na

424 LASTY
425 +

426+LBL nA
427 10a

428 XY?

429 "ka"

438 SORT
431 VOY?
432 “H@-

433 HRCL ¥

434 FC? 55

435 RTH

436 ACA

437 "30"
438 ASTD X
439 ACSPEC

448 CLA

441 RTH

442¢LBL 22
443 FC2C aR
444 XEQ AS
445 AY

446 CLA

447 ARCL 18

448 “+ TO ©
449 ARCL 1!
450 AVIEY

431 FIX @

452 “T/DIST

453 ARCL 17
454 FS? 55

455 "F HH"

456+BL 15

457 FC? 55

453 GTO a8

459 RCH

468 FREUF
461 RTH
462 GTO 21
463+BL a8
464 TOME 2

465 AYIEH
466 END





UAV

[uses Extexded Jremory )





LBL "DRL
LBLTAIS
LBLTBUJ
LBL "PRA
LBLSLR
LBLTUIN
ENT 135 BYTES

gleLBL PAL"
82 32.5851
83 95.5142
84 -a
85 RTH
86¢LBL “ADS
87 32.589¢
88 96.581
89 -8
18 RTN
11¢LBL ~BUlJ"
12 33.1639
13 96.2133
14 -§
15 RTN
16¢LBL "PRX"
17 33.3232
18 95.2633
19 -8
28 RTH
21+LBL "SLR"
22 33.1155
23 95.3233
24 -8
25 RTH
264LBL “UIN"
27 32.5249
28 93.22
29 -8
38 ERD

LBLTOKC
LBLADH
LELTTUL
LBL TKOKC
ERD 187 BYTES

@leLBL -OKC"

#2 33.2623

83 97.4621
84 -9
83 RTH
B6¢LBL "ADH"
#7 34.1241
88 97.1885
89 -9

18 RTN
11+LBL =TUL"
12 36.1146
13 95.4716
14 -8

13 RTN
16¢LBL “KOKC"
17 33.2335
18 97.3682
19 -9
26 END

LBLTCPE
LBL "FRE
LBLTSTL
LBL TTOY
ERD 112 BYTES

BleLBL "CPS
82 38.341¢
83 98.8934
a4 -3
85 BTN
@oeLBL "FON"
87 37.4824
88 98.1482
83 -5
1é RTH
11¢LBL "STL"
12 38.5138
12 98.28%
14 -5
15 RIN
16+LBL ~TOY"
17 38.4421
1¢ 89.5587
19 -4
268 END

LBL *BHN
LBL "YZ
LBL "HAB
END 79 BYTES

B1+LBL ~BHHM"
82 33.335
#3 85.4515
84 -2
85 RTH
ghelBL -VUZ"
87 33.4812
#8 86.3359
89 -2
12 RTH
11+LBL “HAR"
12 34.1142
13 88.8845
14 -2
15 END

LBLBNA
LBL "GHH

END 32 BYTES

@1+LBL ~BNR"
82 36.671
83 86.4857
84 -2
85 RTN
d6eLBL ~GHM"
87 35.5082
88 87.2785
89 3
18 END

LBLTREY
LBLTESF
LBL "HLL
LBL SHY
EHE 183 BYTES

#ieLBL "REX"
#2 31.1523
83 92.3082
84 -7
85 RTN
B6+LBL ESF"
87 31.234
88 92.1744
89 -7
ia BTN
11eLBL "MLO"
12 32.31
13 92.8299
14 -6
13 RTH
16¢LBL "SHY"
17 32.4616
18 93.4835
19 -7
26 END

LBLYGLH
LBL GRE
LBL JAN
LELTKJAN
END 186 BYTES

B1¢LEL "GLH"

g2 33.3124

a3 98.5858
#4 -4
#3 RTH
86+LBL "GRE"

87 33.2749

8% 98.1638

83 -2
18 RTH

T1+LBL ~.JAN-
12 32.3825

13 94a. 18483

14 -5
15 RTH
16+LBL “KJAN"
17 32.184

18 98.8433
19 -5
28 END



i. JBR

LAT: 35.4957

LNG: 98,3847
YAR: -4

2. AGO
LAT: 33.14R4

LNG: 93.1384

VAR: -6

3. ARG
LAT: 36.8636
LNG: 98.5713

VAR: -4

4, BX

LAT: 35.4328
LNG: 91.3984

VAR: -4

3. CNG
LAT: 37.8631

LHG: 88.5813

VAR: -3

6. CGI
LAT: 37.1339
LNG: 89.3426

YAR: -3

7. DGD
LAT: 37.8124

LNG: 92.5236
YAR: -6

g. ELD
LAT: 33.1522

LNG: 92.4438

Yar: -7

9. FSH
LAT: 33.2318
LNG: 94.1617

YAR: -6

i. FSH:
LAT: 35.2818

LNG: 94.2283

YAR: -6
1. FYY

LAT: 36.0818

LNG: 94, 1@l2

YAR: -7

12. F43
LAT: 33.1104

LHG: 92.4R84
YAR: -5

13. GRE
LAT: 35.2049
LNG: 98.2841
YAR: -4
14. HOT
LAT: 34.2843
LNG: 93.8526

YAR: -6

13. HRD

LNG: 93.1247

YAR: -6
16. HRO:
LAT: 36.1541

LNG: 93.8916

YAR: -6
17. H37
LAT: 36.1825

LNG: 94.8715

VAR: -7
18. JBR:

LAT: 35.5229
LNG: 98.3518

VAR: -4
19. JKS

LAT: 35.3556

LNG: 88.2132
YAR: -2

28. LIT
LAT: 34.4439

LNG: 92.1849

YAR: -5

21. LIT:
LAT: 34.4349
LRG: 92.1359

YAR: -5

22. WAM
LAT: 36.3318

LNG: 89.5441

YAR: -3
23. HEH
LAT: 35.8345

LNG: 89.5853

YAR: -3

24. MKL
LAT: 35.3513
LHG: 88.5437

VAR: -2

25. MKO

LAT: 35.3938

LNG: 95.2145

YAR: -7
26. HON
LAT: 33.3343

LHG: 91.4256
VAR: -4

27. M83
LAT: 35.8442
LNG: 92.2535
YAR: -6

28. Wa?
LAT: 35.1245

LNG: 91.4412
VAR: -5

29. PAH

LAT: 37.8339

LNG: 88.4625

VAR: -3
38. PBF
LAT: 34.1448
LNG: 91.3534

VAR: -4

31. PBF:

LAT: 34.1828

LNG: 91.5688
YAR: -4
32. PGO

LAT: 34.4849

LNG: 94.3632

YAR: -7

33. ROG
LAT: 36.2218
LNG: 94.8638

VAR: -7

34. RSH

LAT: 32.38

LNG: 92.3
VAR: -6

35. RZC
LAT: 36.1447

LHG: 94.8716

VAR: -7

36. SGF
LAT: 37.2121
LNG: 93.2882

VAR: -7

37. TXK

LAT: 33.3858

LHG: 94.8423
YAR: -7
38. THK:
LAT: 33.2713

LNG: 93.3927

YAR: -7
39. 2H9
LAT: 36.2288
LNG: 92.2808

VAR: -6
48. 3R8

LAT: 31.4415

LNG: 93.8545
VAR: -7

DATA REG=160
CHAR=988
EM REG=13@

RNAY Pi24

F R138

EMDIR



LBL "RHAY

ENE 867 BYTES

DIAGRAM & EQUATIONS

 

   

o
©

B
rf
Qo
a
Q
3

Latitude

a

Vortac

LATY, LNG’, VAR'

To Fix WP Radial = 6 + BYP 4 VARY

LAT, ING, VAR WP Dist = 60 Sin~! (Sin |a¥P| Sin a")

IAT = IAT! + Sin~) im 2) {Gos i
= ~1 (Sin d)(Sin

ING ING! — Sin (5 (TAT + LAT!)/2]
DIST = 60d

d = Coshy LAT Sin IAT! + Cos IAT Cos LAT! Cos (ING — LNG')]
Sin

AE):
§ = 10 =270° + a or 90° = «a

a = Cos(sin IAT Sin LAT! 4+ Cos LAT Cos LAT?!)



#l+LBL "RHAY"
az 19
83 PSIZE
B4¢LBL 81
83 32
86 XOOF
87 SF 21
Bg SF 23
#9 CF 29
18 a
11 S70 17
12 “F-
13 SEEKPTA
14 “FROM?"
15 ZEQ 64
16 CF 85
17 RCL 85
18 ST0 18
19 FCC a2
28 ¥EQ 89
214LBL 28
22 CLA
23 ARCL 83
24 ASTD 81
és F T07"
26 CF 23
27 XEQ #4
28 FC? 23
29 G70 22
Je any
31 XEG &
32 S10 @
JZ RCL
J4 FIX #
33 RHI
Ie ST+ IY
37 STO 13
38 RCL 85
39 S10 11
48 RCL 86
41 510 12
42 RCL 87
43 STO 13
44 RCL 83
43 5T0 14
46 8
47 STO 16
43 SF #6
49+LBL 21
38 CLA
31 RRCL 81

o
C

«
]

hu
)

22 =F TO WP?"
93 CF 23
54 XEQ #4
95 FC? 23
96 GTO 82
97 "HWP:-

58 ARCL 85
59 RSTO 83
60 XEO 88
61 STO 1A

LBL TRNAY

ENT

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?

gv

867 BYTES

62 18%
£3 +
64 98
65 RCL o@
66 RCL 18
67 -
62 1
69 P-R
78 R-P
71 RIN
72 %¢8?
73 SF 85
74 AES
75 STO 1A
76 -
77 ¥(=87
78 GTO 21
79 STO 87
8¢ FCC 95
81 CHS
82 +
83 RCL 88
84 +
85 X{> 87
86 SIN
87 RCL 89
83 +
89 ASIN
9% 68
91 *
92 FIX ©
93 RNID
94 RCL 15
95 %(=Y?
9%GTC 21
97 XO
98 RCL 16
99 X>Y?
188 GTO 2!
181 RIK
182 ENTERt
182 ¥¢O) 16
184 XEQ 83
185 ADY
186 FIX 1
167 CLA
188 FRCL 95
109 XEQ 15
118 CLA
111 RCL 87
112 XEQ 19
13 "+, -
114 RCL 18
115 SIN
116 RCL 89
117 +
118 ASIN
119 68
120 +
121 ARCL X
122 + NN"

oP

-180 < «"P < 180

|?)
g"P

WP behind starting fix?

Var®

Waypoint radial
gb"

Sin dV

L Co
(Ag ~~

WP behind-starting fix?

WP behind last WP?

L
Last L
Output leg data

Output WP ident.

Azimuth format

|avP|
Sin a’

WP radial



123 XE@ 15
124 RCL a=
125 STO a4
126 AMY
127 RCL B83
128 STO @!
129 GTO 2!
136+LBL 82
131 CF 86
132 RCL 1
133 STO 85
134 RCL 14
135 570 6f
136 RCL 15
137 RCL 16
138 ¥EQ @3
139 RCL 12
148 STO 82
141 RCL 13
142 STO 63
143 RCL 88
144 STO 84
145 GTO 29
146¢LBL 83
147 FIX 8
148 -
149 CLA
156 ARCL al
131 FC? 35
152 GTO @8
153 ACA
154 CLA
155 SF 13
15 = 10 *
157 ACA
158 CF 13
139 CLA
16B+LEL 89
161 FC? 55
162 ~--
163 ARCL 83
164 XEQ 13
165 ~MC="
166 RCL 04
167 RCL #4
168 +
169 STO 86
178 XEQ 18
171 RDH
172 CLX
173 RCL 86
174 RCL 68
173 RCL 88
176 +
177 X#Y?
178 “k=
179 X+Y?
188 XEQ 18
181 XE@ 15
182 -DIST=" -
183 ARCL 7

LBL RNHY

ERD

Output WP data

Var update

Var update

Output leg data

Update starting
coordinates.

LEG OUTPUT

Identifiers

Output

g
Var!

MC!

Azimuth format

MC!

g
Var

MC

Var changed?
Azimuth format
Output MC

Leg distance

867 BYTES

184 =F Nw-
185 GTO 15
1864LBL 64
187 8
188 F5? 85
189 4
196¢LBL 5
191 STO 89
1924LBL #6
193 ACH
194 TOKE 8
195 PROMPT
196 ROFF
197 FC? 23
198 RTN
199 FC? 86
280 CF 82
261 ASTO #5
262 3
263 ALENG
264 X=Y?
285 GTO A1
286 4
267 XY?
268 GTO @8
289¢LBL 81
218 SF 25
211 XEQ IND 85
212 FSC 25
213 GTO 67
214
215 SEEKPT
216 POSFL
217 X87
218 £70 81
219 GETREL
220 GETREC
221 ANUN
222 GETREC
223 ANUM
224 GETREC
225 ANUM
2264LBL 87
227 STO IND 89
228 DSE 89
229 RIN
230 HR
231 STO IND 89
232 ISE 89
233 RIN
234 HR
235 STO IND 89
236 RTH
2374LBL 81
238 OF 22
239 “+ LAT?
240 TONE 8
241 PROMPT
242 CLA
243 ARCL 65
244 FCC 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 GTO au
246 “F LNG?"
247 TONE ©
243 PROMPT
249 CLK
256 ARCL a5
251 FCC 22
252 GTO ba
253 °F YaR?*®
254 TONE 8
255 PROMPT
256 FS? 22
257 GTO &7
258+LBL #8
239 FC? #6
268 FS? 87
261 GTO 80
262 PCL 82
263 STO 86
264 RCL 83
265 STO 87
266 RCL 64
267 S70 84
268 RCL 85
269 STO 11
27a SF 87
271 CF 22
272 8
273 “HEED FIX?"
274 EQ @3
275 CF @7
276 RCL &!
277 FS? 23
278 RCL 83
279 S70 14
288 RCL 11
281 S70 #5
282 CF 22
283 "RADIAL?"
284 TOKE 8
285 PROMPT
286 CLA
287 ARCL 85
288 SF 23
289 FCC 22
298 GTO a4
291 “DNE?"
292 TONE 8
293 PROMPT
294 CLA
295 ARCL 8%
296 FC? 22
297 GTO 84
298 XOY
299 FC? 35
Jee GTO 04
381 RADY
382 “F * WP:
383 ARCL 19

384 PRA
3685 CLA

LBL "RNAY
ENT

INTERSECTION

WP or Reference fix?

Prior fix coordinates
to be used for the

reference fix,

Reference fix flag

Reference fix used?

Prompt for Pc

Prompt for distance

Output Identse.

r=

8b7 BYTES

306 FIX 1
387 ED 18
388 RIN
I894LEL BA
3 -, -
311 ARCL Y
312 °F NE
313 F5? 55
314 ¥EQ 15
315 RCL 88
316 FS? 05
317 STO 94
318 -
319 STO 89
326 RIN
321 68
322 /
323 SIN
324 STO 18
325 RCL 89
326 SIN
327 +
328 ASIN
329 RCL 89
330 COS
331 RCL 10
332
337 ASIN
334 RCL 06
335 +
336 STO #6
337 F57 85
338 STO 82
339 LAST
346 +
341 2
342 7
343 COS
344 /
345 8T- #7
346 RCL 87
347 FS? 05
348 STO 83
349 SF 88
358 RTH
351eLBL 8
352 RCL #6
353 SIN
354 RCL 82
355 SIN
356 *
357 STO 89
358 RCL 06
359 COS
360 RCL 02
361 COS
362 +
363 STO 18
364 +
365 ACOS
366 SIN

Output intersection data

Sin d

Lat!

Lat
Departure fix?

TC & DISTANCE

Sin Lat Sin Lat!

Cos Lat Cos Lat!

Sin a



367 RCL 8%
368 RCL #2
369 -
37@ SIGN
371 *
372 RCL 18
373 RCL ©/
374 RCL #3
375 -
376 X<8?
377 SF 85
378 COS
379 =
388 RCL 89
381 +
382 ACOS
383 SIN
384 STO a9
385 LASTX
386 64
387 *
388 STO 18
389 RIN
39 ~
391 ASIN
392 FS? 85
393 CHS
394 98
395 +
396 164
397 FS?C 83
398 CLX
399 +
488 RTN
401+LBL @9
482 RCL 85
483 STO #1
484 CLA
485 ARCL @5
486 “F WP?"
487 SF 86
488 CF 23
489 XEQ 84
418 CF 86
411 FC? 23
412 RTN
413 RADY
414 “WP:
415 ARCL #5
416 ASTO 85
417 CLA
418 ARCL Af
419 “Fk = ©
428 ARCL 85
421 XE@ 15
422 CLA
423 RCL 61
424 STO 85
425 XEQ 68
426 180
427 +

LBLTRNAY
ERD

+ Northerly
- Southerly

Easterly

Sin d

Distance

g
TERMINAL WAYPOINT

Prompt for WP

WP declined?

Output ident

gv

867 BYTES

28 RCL 8%
429 +
436 FIX 1
431 XEQ 18
432 °F, -
432 ARCL 1A
434 1 NH"
435 GT0 15
4364LBL 19
437 RNID
432 360
439 NOD
440 X28?
441 GTO 9A
442 LAST
443 +
4444LBL 90
445 198
446 XY?
447 "10°
448 SORT
449 XY?
450 "+o"
451 ARCL Y
452 FC? 55
453 RTH
454 ACA
455 =a3°D"
456 RSTO ¥
457 ACSPEC
458 CLA
459 RTH
4604LBL 22
461 FLOC 89
462 XEQ 89
463 ADY
464 CLA
465 ARCL 18
466 “+ TO -
467 ARCL 11
462 AYIEN
469 FIX @
478 =T1/DIST
471 ARCL 17
472 FS? 55
473 “+ NH"
4744LBL 15
475 FC? 55
476 GTO 86
477 ACA
478 PRBUF
479 RTH
480 GTO 01
4814LBL 8A
482 TONE 8
483 AVIEW
484 END

Var’

Format azimuth

av

DEGREE FORMAT

Degree Character =
$ FL 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!
03| Ing!
04 Var!
05 Ident
06 Lat
07 Ing
08 Var

09 iscratch
10 scratch

11 IdentS 1 }
12{Lat8 bi

213 Ings
14 |Vars
151 Leg distance
16 WP distance
17 Total distance

18 Departure ident

STATUS

size 19 7TOT.REG. _133 USER MODE
ENG ____FIX—__ SCl —..._ ON_XOFF ___
DEG _X RAD__ GRAD.

INIT FLAGS

# SIC SET INDICATES CLEAR INDICATES

05 S_|Departure fix
Easterly course Westerly course

af < 0 af <0
06 C [Computing a WP
07 C [Reference fix
08 C |Terminal fix is a [WP

ASSIGNMENTS

FUNCTION KEY FUNCTION KEY
XEQ V"NAV™M 25 (TAN)
 

 

 

 

 

  

 

         

LBL "RHAY
END 867 BYTES

by Robert A. TIMS

Sample Problem

PBF: * WP:PBF
182.29, 4.4 NM

HILLE * WP:PBF
834.89, 65.8 HE

PBF: to WP:LIT
MC=@32°/831°
DIST=17 NH

WP:LIT

121.19, 727.6 HN

HP:LIT to HILLE
MC=8319/832°
DIST=33 WM

HILLE to JER

MC=823°
DIST=48 NM

JBR * WP:ARG

134.39, 22.4 WH

PBF: TO JBR
T/DIST 118 NA







TARE:



 

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 (Cy) 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).

Pre o o _=— 3.566 x .10~® PALT]
ressure rati P =

CAS

661.5

 

5.2563

 

o

[Ho
518.67

1-H)
J

0.2857

!
TAS = 38.sen/aT+ 273) Cf ———— 1) +1

a+ 52M2)

 

 

 

SIZE: oc8

STEP ~ INSTRUCTIONS INPUT FUNCTION DISPLAY

1 |To compute mach numberand 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, IAT= (IAT)?

5- tnput i IAT, °C ATS MACH M ihput indicated air temperature.    TAS= (TAS)
 

, super-

 



B1eLBL TAS"
82 SF 21
83 FIX 8
84 RCL 81
85 “PALT="
86 ARCL X
87 “+7
88 PROMPT
89 STO 81
18 RCL 82
11 ~CAS="
12 ARCL X
{3 “2
14 PROMPT
15 STO 82
16 RCL 83
17 ~IAT="
18 ARCL ¥
19 =
28 PROMPT
21 STO 83
22 FIX 1
23 RCL 84
24 ~CT="
25 ARCL X
26 “7
27 PROMPT
28 STO 84
29 RCL 81
38 -3566 E-6
3+
32 518.67
33 +
34 LAST
35 /
36 5.2563
37 YX
38 STO 85
39 RCL 82
48 661.5
41 7
42 Xt2
43 5
44 7
45 1
46 +
47 3.5
48 YX

49 1

58 -
51 RCL 85

52 /
53 1

94 +

35 3.5

96 17%

97 YX

58 1
29 -

68 5

61 *
62 SORT

63 STD 86

64 FIX 2
63 “MACH -

66 ARCL X

67 AVIEW
68 RCL 85

69 X12
785
71 7

72 1

73 +

74 17%

75 1

76 -
77 RCL 84

78 *

79 1

8a +

81 273
82 RCL 83

83 +
84

85 SORT

86 RCL 86

87 *
88 38.96

89 *

9 FIX 8

91 -TAS="

92 ARCL %

93 AYIEH

94 END
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CESSNA AIRCRAFT COMPANY / WALLACE DIVISION / WICHITA KANSAS 67201

WEIGHT & BALANCE DATA

310Q0726
SERIAL NUMBER REGISTRATION NUMBER

310Q
SERIAL NO. 310Q0601 AND ON

N4155Q pate 4-64-73

 
 

  

  

 
 

 

  
 

  
 

 

 

 

 

    
  
 

100 — REFERENCE
DATUM

STA.

0.00

“ M A.C.

w —122.26}+——61.48—>
x 5 0 —]
v
Zz

' -

w
\ -

z W.L.

- 0— 0.00
oc

- dh -
E-4 — / ~~

—— a

> | AE
50] = NOTE

AIRCRAFT IS WEIGHED WITH GEAR EXTENDED
~WIN ACK POI '

— G Jac OINT MOMENT CHANGE WITH GEAR RETRACTED IS

REMOVABLE +942.0 INCH-POUNDS.

NOSE JACK PAD

STA -28.0

| I I | | | [
-100 -50 0 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 ©@STA37 3

AIRCRAFT AS WEIGHED NOTE

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 empty weight, CG and useful
load for this aircraft as delivered from
the factory is shown below. [If the aircraft

LEFT WING has heen altered, refer to the latest weight

bd : ‘ : S : .RIGHT WING and balance data for this information

NO SE USEFUL LOAD
AIRCRAFT TOTAL AS WEIGHED

LICENSED GROSS WEIGHT 5300 LBS
NOSE NET WEIGHT —)

CG ARM OF ( 97.2 )x | ) INCHES LICENSED EMPTY WEIGHT 355°?

AIRCRAFT = (69.2) -— —mmmm—————— = ) AFT OF

AS WEIGHED ) ) DATUM
TOTAL AS WEIGHED USEFUL LOAD 174% 
 

 

 

     
 
 

LICENSED EMPTY WEIGHT AND CG

 

 
 

 

 

 

FUEL @ 6 LBS PER

ITEM WEIGHT (LBS) CG ARM (IN) MOMENT (IN-LBS)

AIRCRAFT (CALCULATE DXRNXMXKKXOX 3485 38.4 133,855.

UNDRAINABLE FLUIDS 18.0 13.9 250

TIP MAIN 12.0 44.0 528

DRAINABLE UNUSABLE TT
WING AUXILIARY 6.0 47.0 282

 

GALLON WING LOCKER LEFT KRUXXXXXKYAKXKEXDOXXXXXEXXXXXXIN

 

WING LOCKER RIGHT XXERKXXXXXYXXXKXXRRYAXXXEXKX KXXXAIDMVNX

 
PAINT 31.0 43.2 1323

  
OPTIONAL EQUIPMENT  
 
  

3552LICENSED EMPTY WEIGHT     38.4 136,238.
 

(irtecreet cd

SRV

— 7-25-13
“2, Se oO x  

FORM NO. 1412 3 ATOV / 7

L545 S





PASSENGER SEAT AND BAGGAGE BAY

MOMENT ARMS

     
BAGGAGE  HAGGAGE

 

STANDARD OPTIONAL  
The following information is provided to enable a check of the aircraft load to
determine if it falls within the approved center of qravity limits,

1) Determine weights, then obtain momerts of useful load items trom Loading

Moments Chart, or multiply weight tines CG arm.
2) Enter these weights and moments in the Loading Manifest Chart ond total,

3) tnter the Center of Gravity Moment Invelope - Inch Pounds chart with the
takeoff weight and center of gravity moment in inch pounds. If the inter
section of these points falls within the envelope, the load is approved,

1
0
0
P
O
U
N
D
S

W
E
I
G
H
T

—

LOADING MOMENTS CHART

 

  
 

 

E
C
e
T
I
T

 
      

a)

MOMENT

HEodesired, the Center of Grovity Mos

 

cit Lnvelope -

 
30

 

1000 INCH POUNDS

Irohies
chart way be used to determine whether the load is approved.

CG arm is equal to the total moment divided by the total

weight

envelope, the load is approved.

Liter the chant with the
arm. I the intersection of thee

LOADING MANIFEST CHART

takeott weight and 4

sotall within tie

 

 

ITEM WEIGHT (LBS) CG ARM (IN) MOMENT (1000 IN LBS)

 

LICENSED EMP TY WEIGHT 3552 38.4 136.2
 

 

 

 

 

 

  

 

 

 

 

 

 
 

  
 

    

PILOT & PASSENGER SEATS 1 & 2 340 37 12.6

PASSENGER SEATS 3 & 4 340 68 23.1

ALLOWABLE PASSENGER SEATS 5 & 6 280 98 27.4 LL

USEFUL BAGGAGE — CABIN STA 96 96

LOAD - CABIN STA 124 124 I

1748 LBs. — WING LOCKER 23 63 - 1.4 ~ oO

OIL (24 OT INCLUDING UNUSABLE) 45 -3.5 02

FUEL — TIP MAIN 600 35 21 0 oo

— WING AUXILIARY 120 47 5.6

— WING LOCKER 49 |

TAKEOFF GROSS WEIGHT 5300 L42.8 227.1

SUBTRACT ALL FUEL — TIP MAIN a 600 3s 21. 0
FUEL INCLUDED — WING AUXILIARY 120 47 5.6

ABOVE — WING LOCKER 49 . oo

ADD MINIMUM FUEL — TIP MAIN 133 35 a

ESTIMATED LANDING WEIGHT 4713 43.5 205.7? -  
 

 

CG MOMENT ENVELOPE—INCH POUNDS

G
R
O
S
S

W
E
I
G
H
T

—
1
0
0
P
O
U
N
D
S

 
o o © o oO oO o
oO o~ < 0 «© o o~
- - - - - o~ 4

CENTFR OF GRAVITY MOMENT — 1000 INCH POUNDS

G
R
O
S
S

W
E
I
G
H
T

—
1
0
0
P
O
U
N
D
S

2
4 31 3
3 wn ~

© ©

   
CENTER OF GRAVITY ARM — INCHES

FORM NO 1312 4,





C318

LEL "WE

END

H341550

PILOTS= 248

ROK

Fi

AFT

2= 754
= 4
BAG= 58

WING BRG= 148
MAIN FUEL= tid

AUK FUEL= A

T/FUEL= 1408

CG LIMITS: 34.03 43.4

CG=

GH=

[a
w]

43.49
49a) LBS

alelBL "HR"

a2

al

a4

CH]

Ho

a7
Ha

a3

1a

8

12
13

14

13

In

i7

12
19
2a
21

23
24

23
ch
ar

29

fe
d

Ca
d

[
a

on
d
M
J

be
s

o
n
e

ed
a
d

va
d

Ga
d
a
d

e
d

O
d

-
d

C
o

L
D

Q
O

2 5710 a2

12

PSIZE
CLRG

ADY
FIX 8
“C318 H41550°
5F 12
AYIEH

CF 12
SF 21

SF 22

CF 29

mi ARM momen
37

STO a4

bh

STO at

93

570 §2
124

PiaoTs

[Pow2

103

BAGGAGR

wring Aoexells
03

S70 84
33
570 45
47
STO 85
CLK
“PILOTS
KEW 85
“ROM 2°
REG 5
“ROA 1°
CF 22
KER 86
"AFT BAG"
KER @6
"WIHG BAG"
XEQ BE

TIP TAKS

AVR (RrACS

481 BYTES

41 183

42 164%

43 RCL 43

44 -

45 5

46 /

47 “FUEL{= *

43 ARCL ®
49 RY?
94 AVIEW

51 CLR

22 "MAIH FUEL"

23 Xtd 85

a4 “AUX FUEL"

29 KEQ A35
56 *T/Flifi= =

27 HECL 18

23 AYIEW

39 3655

68 ST+ A3
bl 37.96

be *

63 RCL 89

bd +

5 RCL a3

bo /
67 570 99 C.C»

65 4538

09 RCL Wd

8 RY?

71 GT0 81

72 32

73 GTO 82

744BL B81

79 8863

GRoss Jt

Emphy. C.G.

ToL Mowdsnds

TWh C.G.

8 510 87 Fun C.6

86 GTO 84

g7eLBL 23
33 -. 888775 AY C.G-

83 %

98 47.2775
91 +

92¢LEBL 84
93 FIX 2
94 "CG LIMITS: =

95 ARCL A7
9% "°F
97 RRCL X
93 FC? 55
99 AvIEN
168 FS? 55

181 PRA

162 RCL A449

183 CLA

184 X37?

185 "AFT *

18e RCL 87

187 R377

143 "FWD ~

189 =+CG= -
118 AECL V
111 AVIEY

112 670 14

113¢LRL 23

11g =F= =
115 FROMPT
116 ST+ 14

117 aRCL =
112 FS? 35

119 FRA

124 6

121 *
22 G70 #
1230LEL 6 4
124 "t= = ROD wes
125 PROMPT
126 ARCL ¥
127 F3? 55
123 PRA
129+LBL #7
138 57+ 83 TovAL Ww
[31+LBL 83
132 RCL IHD 11
133 XOY
34 *
175 ST+ 33 MOMENTS
136 1
137 5T+ 11
133 CL
139 RTH
140+LBL #9
141 -
147 ~0YER WT °
143 ARCL
144 AYIEH
145 RTH
146+LBL 18
147 FIX 8
143 “CH= =
149 GRCL 682
158 "F LES"
151 AYIEM
152 RCL a2
153 5129
154 XY?
55 EQ #2
156 ADY
157 ADY
153 ALY
159 ADY
168 ADY
161 EHD

TUEA (Joh
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WIND CORRECTION HP-41C PROGRAM

Note: All velocities are absolute values.

True Heading:

TH=TC+SIN-1[Wu*SIN(WdA-TC)/TAS]

Wu=lWind Velocity

Wd=Wind Direction

Ground Speed:

GS=[ (TASXSINCTH) -WuxSINCWd) ) 2+ (TASXCOS (TH) ~Wu *COS (Wd) ) 21%

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*C0OS(TC) >]

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

Wind Velocity:

Wu=[ (TAS*SIN(TH) -GS*SINCTC)) 24 (TAS*COSC TH) -GS*COS(TC) 21%

Data Registers:

RBB - Time in HR format

R81 - Wd
R82 - Wy
R83 - TC
R84 - TAS
R85 - TH
RBS - GS
R87 - Distance



LBL WCA

END 391 BYTES

@1+LBL "HCA"
az 3
83 PSIZE
@4 FIX A
85 CF 29
#6 CLRG
@7+LBL 16
85 8
a9 OF
18 CF 22
11 "GS/TH HIND"
12 PROMPT
13¢lBLA GS + TH
14 ADY
15 1
16 “HIND LIR=" CAS
17 XEG 20
1g 2 WwW?
19 “WIND VEL="
20 XEQ 27 od
21 XEQ 17 Sf «TAS
22 RCL 01
23 RCL @7
24 -
25 SIN
26 RCL #7 wh
27 *
28 RCL 4
29 7
36 ASIN ~
31 RCL 93 TC
32 +
33 XEQ 21 DECREE MOD
345T0 85 TH
15 SIN “—
36 RCL 4
7
3% RCL 91
39 SIN
49 RCL 82
41 #
42 -
43 $42
44 RCL 5
45 COS «>
46 RCL 84
47 *
4% RCL a1
49 COS
58 RCL 92
51 #
52 -
53 X42

54 + B
55 SORT
56 STO #4
57 RCL #1 5
58 RCL 85
29 - G 1

68 COS pf
61 X¢8?
62 GTO #1
63 RCL A4
64 RCL 82
65 -
66 SIGH
67 ST+ Bn __~
634LBL 81 q
69 any oviPY

ohn THY
72 SF #1
73 F§? 55
74 SF 82
75 XEQ 2A
76 6
77 "GS="
78 SF 81
79 F§? 55
88 SF 82
81 XEQ 23
82 apy
93 xeg 13 Get Dr
84 RCL 67
85 RCL 06
86 7

87 HHS
88 ~TINE=" ay?hi
89 FS? 55
98 GTO 62
31 FIX 4
92 ARCL ¥
93 FIX @
94 PROMPT
95 GTO C
964LBL 82
97 XEQ 19
93¢LBL C OJ
99 ADY Er
188 ADY (A
181 ADY
162 ADY
182 RADY
184 GTO 15
185¢LEL Eco)wD
186 ARDY

 

SAAMCE
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182 PROMPT —QARO |
183 FCC 22 WC PY
118 GTO 83 decrmtd
111 HR Goto put
112 sTo 88 GS w
113 LASTY .
114 FS? 55 owt T°
115 XEQ 19
116 XEQ 19 oF Dstares
{17 RCL 87
118 RCL AA
119 /
120 sT0 96 © °S-
121 ADV
122 FS? 55
123 SF 62
12408 87
125 6 Ge
126 “GS= G5
127 YEQ 23
128 5 oF
129 =TH=" T
138 EQ 2804 TAS
131 %Eq 17 OF Joi
132 188 — UsedCat
133 RCL 85 \,
134 SIN
135 RCL 04
136 *
137 RCL 93
138 SIN
gore 86 pi
148 *
141 -
142 REL 95
143 £08
144 RCL 04
145 #
146 RCL 93
147 C08
148 RCL 96
149 +
159 -
151 %8? “Fes oR
152 SF a1 DifeeC

 
153 7
154 arian _ pod
155 FS7C A1 ob

1% to on 9EF157 XE@ 21
158 ST0 @1
159 RCL 857]



168 SIN
161 RCL 84
162 * ND
163 RCL 3 5
164 SIN
165 RCL @ \Q
166 *
167 - 3
168 X12
169 RCL 85 ~
178 C05 Oo
171 RCL 04 >
172 * Q
173 RCL 03
174 COS
175 RCL 86
176 *
177 -
178 Xt2

179 +

188 SORT
181 STO B2 AAR

0

 
182 ADV
183 1
184 WIND DIR="
185 SF 01 Ww
186 FS? 55
187 SF 82
188 XEQ 29
189 2
198 “WIND YEL="
191 SF #1
192 F$? 55
193 SF 82
194 ¥EQ 23
195 570 C J
1964LBL 17 we
197 3
jog ore» AY
199 XEQ 20 y
266 4 NO
oat Tass 7
282 GT0 23 ~
2030BL 18 |gPV
264 FIX 1 Aah
205 kel 07 DIF |
286 RND
287 ~DIST="
288 FS? 55
289 ACA
21a ARCL X
211 PROMPT
212 F52C 22

213
214

S10 @?
FIx 8

29215 FC?
216
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218
219
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223
224
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229
238
231
232
233
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235
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241
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247
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258
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232
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239
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257
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261
262
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FIX 1
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ACY
FIX @
n Hh

ACA
PRBUF
RTH

225+LBL 19 dRI™
ACA ge
INT nm
ACK
n H®

114
KTR
ACA
LASTY
FRC
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*

INT
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» HN"

1@5
XTOR
119
£700
ACA
LASTY
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{a9
%x

RNID
ACK
» Se

181
¥TOR
99
KTOR
ACA
PREUF
RTH 0

ov
RCL IHD X rR

END VR|
7 0 2AER 2 OW

264 ACA
265 ARCL ¥

LEL"WCA
END 291 BYTES

266 FCC A?
267 PROMPT
263 XEQ 21
269 FS?C Al
278 GTO Ad
271 FSIC 22
272 STO IND Z
2734LBL 4
274 FC? 55
275 RTH
276 RHD
277 XEQ 27
278 ACY
279 *3°I"
288 ASTD X
281 ACSPEC
262 PRRIF
262 RTH ew Mo?
2644LEL 21 Deft
285 360
266 MOD
2874LBL 22
283 X87
289 RTH
290 368
291 +
292 RTH Wat
293¢LBL 23 |W A
294 RL IND X 4po
295 RND
296 FS? 55
297 RCA
293 ARCL ¥
299 FCI0 @2
380 PROMPT
341 FSC 81
362 GTO AS
363 ABS
384 FSC 22
385 STO IND Z
3a64LEL AS
387 FC? 55
388 RTH
389 RND
318 ACX
311 CLA
312 " K-
313 116
114 XT0A

315 115
316 XTOA
317 ACA
312 PREUF
319 END
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Data Registers:

Flags:

Note:

CaP GRID SEARCH HP—AG1 CC PROGRAM

RGO
R61

R62

R83

R@4

RBS

RO 6

R687

R@8
R69

R18

R11

R12

R13

R14

R14

R15

R16

Fea
Fol
FB2
Fe3
Faq
F@5
FB83

Lat & Lng are
Fix coordinates are given

Grid parameters are given

SAMPAE IRYoud

2 less Jwsterd 20 §

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.
(See example given on last page)

JER
ARG: 174.39, 22.4 HH

T0=744°
MC=7470
DIST=28.7 ht

FI
ARG: 195,67, Ii, 0
GRE: 232.5%, 30.1 #

TC=63°
HC=RS6 2
DI57=8.7 i

EMTRY
ARG: 184,59, 22,0 1H
GOE: 295.2%, 36.5 iil

TC=A98°
MC=036°
DIST=12.2 HH

LEG 1b
ARG: 157.29, 30.7 BF
GEE: 717.59. 21.3 Hi

T0=158°
MC=1750
BI5T=7.8 H

LEG Zs
ORG: 168,72, 37.4 i
GRE: FRE 19, [R.4 HA

T0=274°
Mi=265°
DIST=12.2 Wi

ExT
ARG: 173,67, 35,2 4
GRE: 286.5% 27.74

TO=p42¢
Ho=alge
DI5T=25.5 1

JER
GE: Z4%,29, 30;
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{
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5 FG? 55
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S
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S
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X

L
A

L
n

L
n

oo
n

Cn
X
D

0
0
d
T

O
L

o
y

~
~

—
T
Y

T
O
N
E

CF 12 RD)
20LEL 62 REELiPT

61 RHI
52 5T+ 11 Pu
63 STO 10
64 FIX 6 me
65 ~Ti="
66 RCL OF
67 XEQ 13
66 XEQ 11
69 ~MC="
78 RCL 06
71 RCL Ad
72 +
73 570 @9

74 REQ 13

79 CLX

76 RCL 89

77 RCL AA

78 RCL &8
79 +

88 XzY?

61 “Fs

g2 XY?

83 XER 13

84 XEO 11

85 FIX 1
86 =DIST="

87 ARCL 1a
83 “F HM"

29 XE@ 11

99 RCL @6

91 570 a2
92 RCL 87

93 570 a3

94 RCL 8

95 570 a4

9 G70 21

G7¢LBL A3

98 2

99 FSC AS

199 4

181 STO 49

102+LBL A4
183 AOH
184 TONE %

185 PROMPT

186 ROFF

167 FC? 23

188 RTH
189 ASTO a5

118 SF 25
111 XEQ IND 85

112 FCC 25

113 GTO 87

114¢LBL 85
115 570 IHD 69
116 DSE 49
117 RIK
113 XEQ 86

119 STO IND 89
128 DSE 09

Ger Sx
COONRDINVAtes

121 RDN
122 XEQ 0%
123 STO IND 89
124 RTH
1254LBL 86
126 108
127 *

128 HMS
129 108
138 /
131 HR
132 RTN
133¢LBL 87
134 *F LAT?"
135 TOKE 8
136 PROMPT
137 CLA
138 ARCL 95
139 FCC 22
148 GTO A4
141 *F LNG?"
142 TONE 8
143 PROMPT
144 CLA
145 ARCL 05
146 FCC 22
147 GTO 84
148 “+ VAR?
149 TONE 8
158 FRONPT
151 CLA
152 ARCL 5
152 FCC 22
154 GTO 84
155 6T0 93
1564LBL 03 CANUTE
157 RCL 86
158 SIN Te
159 RCL 82
168 SIN 4
161
62 510 09 AEG Distheer
163 RCL A6

164 COS

165 RCL #2

166 COS

167 *

162 STO 14
169 +

178 ACOS

171 SIN

172 RCL @¢
173 RCL 82
174 -

179 SIGH
176 *

177 RCL 18
178 RCL &7
179 RCL A3
180 -



181 X<@7
182 SF 895
183 COS
184 *
185 RCL 89
186 +
187 RCOS
188 SIN
189 STO A9
199 LASTX
191 68
192 *
193 STU 1a
194 RDN
195 7
196 ASIN
197 FS? 85
198 CHS
199 98
204 +
281 188
282 FS?C 85

283 CLX
284 +
285 RTH
26n+LBL 89
287 CLR
2688 ARCL al
2689 "+ up2?-
218 XEQ 83
211 FC? 23
212 RTH

i

cer WHi

213+L8L 18 ptf pu
A214 CLA

215 FS? 53
26 =~
217 ARCL 85
218 =F: =

219 XEQ 83

228 186

221 +

22 RCL B8

223 +

224 FIX 1
225 XEQ 13
226 °F, ©
227 RRCL 18
228 FS? 35

229 “I WM"
23aelBL 11

231 FC? 53
232 GTO 12
233 ACA
234 PRBUF
235 RTH

23nelBL 12
237 TOKE 8
233 RYIEH
239 RTH
24@¢LBL 13 outfut
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uno!
PATA

o01PYT
DATA

4005

241 RND
242 360
243 NOD
244 X87?
245 GTO 14
246 LAST
247 +
2484LBL 14
249 100
250 XY?
251 “Ha”
252 SORT
253 XY?
254 "Ho"
255 ARCL Y
256 FC? 55
257 RTH
258 ACA
299 "ab"

268 ASTO ¥
261 ACSPEC
262 CLA
263 RTH
264¢4LBL 15
265 FCC 94
266 GTO 16
267 RCL 12 #
268 XEQ 865 ok
269 STO 17
270 3 > WV
271 FS? 81
272 2 0
273 RCL 14
274 XEQ 96 y
275 RCL IND Y Ww
276 -
277 RCL 13
278 /
279 STO 14
280 1 E3
281 ST/ 132
282 SF 82
283+LBL 16
284 FC? 55
285 XEQ 12
286 RCL 15
287 STO 85
288 8 Em
289 S70 89
298 SF 25
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"EXIT"
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