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CHANGE CONTROL RECORD 
  

  

          

Change No. | Date Change Page No. Para No. Step No. 
LM Incorporated Affected Affected Affected 

[- 4 11-1-68 4.6-43 4.6.2.13 6,7 

6 9-12-68 466-24 4.6.1.23 3 

9 9-12-68 464-2 4.4.2 e 

10 11-1-68 416-42 4.6.2.12 3 (Remark) 

1 9-12-68 42-36 4.2.33 6 

12 11-1-68 4.2-35 Figure 4-4 - 

15 9-12-68 4.12-1 4.12.1 4 (Remark) 

16 9-12-68 412-1 4.12.2 1 
4.12-3 4.12.3 1 

7 11-1-68 4.12-2 4.12.2 
4.12.3 Remarks 

19 9-12-68 412-3 4.12.3 Deletion 

20 9-12-68 412-3 4.12.3 Remark 

22 9-12-68 413-17 4.13.31 2 

24 11-1-68 4.2-2 4.2.2 4 

25 9-12-68 4.2-17 4.2.17 8 

30 9-12-68 5.2-90 Symptom 5 Remark 3 

31 9-12-68 413-146 4.13.2.1 7 

32 9-12-68 4.2-26, 4.2-27 4.2.29 1, 3,7 

33 11-1-68 46-57 4.6.3.8 1 

34 11-1-68 4.2-6 4.204 4,7 

35 9-12-68 4.2-7 4.2.4 8 

40 11-1-68 4.6-6 4.6.1.8 3 (Remark) 

42 9-12-68 410-2 4.10.11 Ref 

43 11-1-68 4.12-2 4.12.2 6 

45 9-12-68 4.3-10, 11, 12 4.3.3 3,5 

46 9-12-68 46-36, 36A, 4.6.2.5 ALL 
36B, 36C 

48 11-1-68 4. 7-42 4.7.3.2 Caution 

49 9-12-68 44-3 4.4.2 e,f 

52 11-1-68 4.304 4.3.2 1L 
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Change No. | Date Change Page No. Para No. Step No. 
LM Incorporated Affected Affected Affected 

—_| 
53 11-1-68 46-4 4.6.1.7 2 

55 9-12-68 4.6-55 4.6.3.6 1 

56 9-12-68 4.8-6 4.8.2.1 2 (Remark) 

59 9-12-68 4.2-41 4.2.36 2 

62 9-12-68 4.2-5 4.2.4 2 

63 11-1-68 4,2-10, 4.2-11 4.2.10 7, 8,9 

65 9-12-68 42-41, 4.2-42 4.2.36 1 thru 17 

69 11-1-68 4.6-1 4.6.1.1 1 (Remark) 

70° 9-12-68 4.6-31 4.6.2.1 3 (Remark) 

71 9-12-68 4.6-48 4.6.3.1 3 (Remark) 

75 11-1-68 4.8-5 4.8.2.1 1 

78 9-12-68 4.10-13 4.10.1 20, 15 

80 9-12-68 4.12-2 4.12.2 7 

81 9-12-68 4.12-10 4.12.8 12 (PGNS), 11 (AGS) 

82 1101068 4.12-18 4.12.9 15 (AGS) 

85 9-12-68 4.12-1 4.12.1 4 

86 11-1-68 4.6-31 4.6.2.2 1 

88 9-12-68 4.3-10 4.3.3 3 

89 9-12-68 4,2-7 4.2.4 8 

90 11-1-68 4.6-39 4.6.2.10 3,4 

91 11-1-68 4.6-6 4.6.1.8 2 

93 11-1-68 5.2-71 Symptom 4 12 

94 9-12-68 5.2-96 Symptom 1 Warning, 9 (Remark) 

95 9-12-68 5.2-98 . Symptom 2 Warning, 10 

101 9-12-68 4.6-27 4.6.1.27 5 

102 9-12-68 4.7-10 4.7.1.2 6 

103 9-12-68 4.2-2 and 3 4.2.2 4 
4,3-12 4.3.3 5 

107 9-12-68 4,6-51 4.6.3.4 6 

108 11-1-68 4.6-52 4.6.3.5 Reference 
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CHANGE CONTROL RECORD (cont) 
  

  

  

Change No. | Date Change Page No. | Para No. Step No. 
LM Incorporated Affected Affected Affected 

ql 11-1-68 4.146-6 4.14.7 Remark 

117 9-12-68 46-41 4.6.2.12 3 

118 9-12-68 4.7-10 4.7.1.2 7 (acs) 

121 11-1-68 4.7-2 4.7.1.1 1A (acs) 

123 11-1-68 4,15-23 thru 4.15.1.20 4 thru 27 
415-25 

124 11-1-68 415-28 and 29 4.15.1.24.1 All 

125 11-1-68 4.7-5 thru 7 4.7.1.2 1 thru 4 

127 9-12-68 4.6-51 4.6.3.4 3 

136 9-12-68 5.2-104 Symptom 7 22 

142 11-1-68 415-30 4.15.1.24.4 Remark 

143 11-1-68 4.14-30A 4.15.1.24.5 All 

144 9-12-68 4.6-36B 4.6.2.5 6c 

145 9-12-68 412-4 4.12.4 4 

146 9-12-68 4.2-27 4.2.29 4, 6,7 

148 11-1-68 4.2-2 4.2.2 1 

149 9-12-68 4.2-2 4.2.2 4 

152 9-12-68 4.2-12 4.2,12.2 3, 6, 8, 9 (Remark), 11 
4.2-13 2 13 (Remark) 

153 9-12-68 4.6-55 4.6.3.5 27 Caution 

154 9-12-68 4.12-6 4.12.5 All 

156 11-1-68 4.13-31, 4.13-32 4.13.4, 4.13.5 AlL 

157 9-12-68 4.13-31 4.13.8 All 

159 9-12-68 4.2-28 4.2.30 3 

161 9-12-68 4.342 4.3.1 7 

162 11-1-68 4.3-12 4.3.3 6,7 

163 11-1-68 4.6-39 4.6.2.10 3, 4 

164 11-1-68 47-4 4.711 5 

165 11-1-68 4.9-15 and 16 4.9.2.1 All 

167 11-1-68 4.10-68 4.10.1.5 4           
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CHANGE CONTROL RECORD (cont) 
  

  

            

Change No.| Date Change Page No. Para No. Step No. 
IM Incorporated Affected Affected Affected 

169 9-12-68 4.5-5 45.1.4 2 

172 9-12-68 4.1341, 4.13-2 413.161 Caution, Remark 

173 9-12-68 5.2-14 Symptom 6 1, 2 (Remark 2) 

176 9-12-68 5.2-146 Symptom 6, 8 2 thru 7 (Remarks 2 & 3) 

177 9-12-68 5.2-5 Symptom A & B 1, 3, 6, &7 

178 11-1-68 4.6-27 4.6.1.27 5 

179 9-12-68 4.7-6 4.7.2.2 3 

180 9-12-68 4.6-6 4.6.1.8 2 

181° 11-1-68 4.6-7 4.6.1.8 5 

182 11-1-68 4.7-7 4.7.1.2 5 
4.7-13 4.7.1.2 10 

183 12-1-68 4.84 4.8.2.1 3 (PGNS) 

184 11-1-68 4.15-23 4.15.1.20 4 

185 11-1-68 4.1-6 4 7 

187 9-12-68 4,13-28 thru 4.13.7.1 thru All 
4.13-30 4.13.7.3 

188 11-1-68 4.l4-5, 4,14-6 4.14.6 1,5 
4.14-6 4.14.7 1 

189 11-1-68 4.6-26 4.6.1.27 Reference 

191 11-1-68 4.7-23, 4.7.1.4 4 (acs) 

196 11-1-68 4.7-22 ATL ed 3 (acs) 

197 11-1-68 42-14 4.2.14 1 

204 11-1-68 5.2-96 symptom 1 3 
5.2-98 Symptom 2 7, 15 
5.2-100 symptom 3 Remark 1 
5.2-101 Symptom 4 1 

205 11-1-68 5.2-146 Symptom 7 7 

211 9-12-68 4.2-15 4.2.14 6 

224 12-1-68 415-9 4.15.11 2,3 

231 12-1-68 4.9-1 4.9161 3 
4.9-5 4.9.1.2 3 

232 12-1-68 4.10-40 4.10.1.6 13 
4.10-41 4.10.1.6 14 
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CHANGE CONTROL RECORD (cont) 
tree op 

  

    
Basic Date __1 May 1969 

  
    

    
    
       

Change Date 

  
4.9.1.1 

Change No. | Date ‘Change Page No. Para No. Step No. 
IM Incorporated Affected | Affected Affected 
——— 

234 12-1-68 4.10-40 +10.1. 12 
410-41 4.10.1.6 15 

235 2-15-69 4.10-44A 4.10.1.6 16 

236 2-15-69 4.10-444 4.10.1.6 15 

237 2-15-69 4.4-3 464.2 nm 

240 2-15-69 462-14 4.2.12.3 1,2 

243 2-15-69 4.1 1 
4.1 15 
4.2.1 1 
4.2.2 1 
4.3.3 6A 

244 2-15-69 4.223 4.2.2 4 
4.3-12 4.3.3 5 

245 12-1-68 4.2-47 4.2.39 5 
4.361 4.3.1 

247 2-15-69 44-9 4.47 Extended verbs 

248 2-15-69 44-11 4.4.8 Noun 05 
464-20 4d Noun 78 

249 2-15-69 464-25 4.4.10 Checklist codes 

253 2-15-69 424-27 4.4.12 Alarm code 

254 2-15-69 464-29 4.4.13 Sub-head 

256 12-1-68 4.6-9 4.6.1.9 3 

258 2-15-69 466-14 4.6.1.13 3 & remark 

259 2-15-69 4.6-25 4.6.1.20 3,4 

260 2-15-69 46-60 4.6.3.5 17 

261 12-1-68 47-4 4.7L 5 

262 12-1-68 4.7-13 4.7.1,2 8,9 

263 2-15-69 4.7-19 4.7.1.3 6 

265 2-15-69 47-26 4.7.1.4 10 

266 12-1-68 4.7-26 4.714 9 

268 4.7.2.2 3 

4.8.2.1 19  



      

LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 

CHANGE CONTROL RECORD (cont) 

  

  

    
  

Change No. Date Change Page No. Para No. Step No. 

LM Incorporated Affected Affected Affected 

275 2-15-69 4.9~10 4.9.1.2 19 

4.9-10 20 

4.9-10 21 

277 12-1-68 4.9-12 4.9.1.4 3 

278 2-15-69 4.11-3 4.11.1 17 & remark 

279 2-15-69 4.11-3 4.11.1 18 

282 2-15-69 4.2-25 4.2.25 5 

283 2-15-69 4.4-1 4.4.1 £ 

284 2-15-69 4.6-6 4.6.1.7 10/11 (Delete 10) 

287 2-15-69 4.9-7 4.9.1.2 11 

288 2-15-69 4.10-38 4,10.1.4 2 
4.12-10 4.12.8 7 

292 2-15-69 4.6-54 4.6.3.1 3 
4.6-55 4.6.3.3 5 & remark 

4.6-55 4.6.3.3 Prerequisite 

293 2-15-69 4.7-3 4.7.1.1 2 (AGS) 
4.7-5 4.7.1.1 5 (AGS) 

294 12-1-68 4.7-22 4.7.1.4 3 (AGS) 

295 2-15-69 4.10-10 4.10.1.1 10A 

4.10-14 22A 

301 2-15-69 4.6-4 4.6.1.7 Z 

303 2-15-69 4.8-6 4.8.2.1 2 

308 2-15-69 4.2-2 4.2.1 3 

309 2-15-69 4.2-19 4.2.9 19A 

310 2-15-69 4.2-5 4.2.3 All 

311 2-15-69 4.2-13 4.2.12.2 4,11,12,14 

312 2-15-69 4.2-7 4.2.4 5 Remark 

313 2-15-69 4.2-14 4.2.12.4 1, Remark 

316 2-15-69 4.1-3 4.1 7 

4.3-3 4.3.1 7 

317 2-15-69 4.1-4 4.1 9 

321 2-15-69 4.3-2 4.3.1 5 

324 2-15-69 4.1-3, 4.1-4 4.1 8 
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CHANGE CONTROL RECORD (cont) 

  

      
  

Change No. Date Change Page N Para N Step No. 
LM Incorporated Affected Affected Affected 

325 2-15-69 4.15 4.1 ul 
4.3411 4.3.3 4 

326 2-15-69 4.15 4.1 1 
4.3-11 4.3.3 4 

327 2-15-69 4.1-3 4 7 
4.3-3 4.31 7 

330 2-15-69 4.6-8 4.6.1.8 4, 
4.6-8 5, remark 

334 2-15-69 4.6-58 4.6.3.5 1, 

46-59 8 (remark), 
4.6-59 10 & remark, 

4.6-60 19 (remark), 
4.6-61 21 (remark) 

335 2-15-69 42-6 4.2.4 Caution 

336 2-15-69 4.4-13 4.4.8 Nouns: 17, 

4.4-16 53, 
4.4-17 54, 
44-21 89, 
4.4-22 96 

337 2-15-69 4.6-22 4.6.1.18 il 

338 2-15-69 46-29 4.6.1.27 5 

339 2-15-69 49° 4.9.11 8 (Remark) 

342 2-15-69 4.12-11 4.12.8 10 (PGNCS & AGS) 

343 2-15-69 412-4 4.12.3 9 & remark 
412-4 11 & remark 

345 2-15-69 4613-23 4.13.3.6 6A, 7 

348 2-15-69 4.2-5 4.2.4 1 

349 2-15-69 4,9-20 4.9.3.1 14 (caution) 

352 2-15-69 5,2-153 Symptom 1 New 
5.2-153 Symptom 2 Symptom 
5.2-154 Symptom 3 Symptom 
5.2-155 Symptom 4 Symptom 
5.2-155 Symptom 5 Symptom 

353 2-15-69 5.2-155 Symptom 4 New 

354 2-15-69 5.2-153 Symptom 2 New 

355 2-15-69 5.2-155 Symptom 5 New 

356 2-15-69 5.2-154 Symptom 3 New 

357 2-15-69 5.2-77 Symptom 1 23 

Basic Date 1 May 1969 Change Date Page xvi



LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 

CHANGE CONTROL RECORD (cont) 
  

  

          

_ —___, + 
Change No.| Date Change Page No. Para No. Step No. 

LM Incorporated Affected Affected Affected 

359 2-15-69 4613-4 4.13.1.2 1 
413-5 4.13.1.3 1 

360 12-1-68 415-5 4.15.1.7 1 

361 12-1-68 413-11 4.13.1.10 3 

362 12-1-68 4.15-2 4.15.1.5 5,9,12 
4.15-3 4.15.1 2,3,4,6,10 

364 2-15-69 415-32 4.15.2.3 All 

374 2-15-69 4414-7 4.14.11 6 
4.14-8 4.14.12 7 
414-8 4.14.13 2 
4.14-8 4.14.14 2 

1000 12-1-68 5.2-77 Symptom 1 AlL 

1003 12-1-68 4.6-7 4.6.1.8 4, Remark 

1004 12-1-68 5.2-96 Symptom 1 6 

1014 12-1-68 5.2-96 Symptom 1 29, 30, & Warning 

1015 12-1-68 42-40 - Figure 4-5 

1017 12-1-68 442-42 4.2.3.5 13 

1018 2-15-69. 5.2-103 Symptom 6 10, Remark 6 

1019 2-15-69 5.2-102 Symptom 5 13 

1020 2-15-69 5.2-101 Symptom 4 16, Remark 5 

1021 2-15-69 5.2-96 Symptom 1 14, Remark 6 

1022 2-15-69 5.2-97 Symptom 1 37, Remark 10 

1024 12-1-68 4.6-50, 4.6-52 4.6.3.4 1, 3, 14, Remarks 

1025 9-12-68 5.2-70 Symptom 2 10 

1028 11-1-68 5.2-138 Symptom 3 3 

| 1036 2-15-69 46-63 4.6.3.9 1, 
4.6-63 2 

1037 2-15-69 4.6-59 4.6.3.5 9 

1040 2-15-69 4.6-31 4.6.1.28 10 

1042 121-68 4.2-28 4.2.30 AlL 

1049 2-15-69 42-29 4.2.30 3 
4.1294 4.12.3 9, 
4.124 il 

L 1053 2-15-69 | 4.13-25 4.13.43 | 3 
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CHANGE CONTROL RECORD (cont) 
  

  

            

—J 
Date Change Page No. Para No. Step No. 

Incorporated Affected Affected Affected 

2-15-69 4.5-22A 4.5.2.3 la, 
4.5-23 lb, 
465-24 le 

2-15-69 4.10-10 4.10.1.1 10 

2-15-69 4.10-4 4.10.1.1 14 

2-15-69 4.10-25 4.10.1.2 10 

2-15-69 4.291 4.2.1 Remark 
4.265 4.2.4 1 
4.3-6 4.2.4 2, 5,9 
4.3-7 4.3.1 a1 

2-15-69 4.13-9 4.13.18 All 
4.13-10 4.13.1.9 All 

2-15-69 411-6 4.11.2 6, 
4.11- 10 

2-15-69 5.2-128 Symptom 8 15, 16, 17, 
Remark 6 Deleted 
15 thru 18 & Remark 6 

2-15-69 42-15 4.2,12.5 All 
4.13-6 4.13.15 All 

2-15-69 4.2-3 4.262 6 thru & 

2-15-69 5.3+5 5.3.9 All 

2-15-69 4.2-6 4.3.6 4, 5, 6 

2-15-69 4.1-7 41 19 

2-15-69 413-5 4.13.14 Caution 

2-15-69 4.88 4.8.2.1 5 
4.8-8 6 

2-15-69 4.6-23 4.6.1.19 4 
4.8-7 4.8.2.1 3 
4,8-8 5 
4.8-11 1 
4.8-11 . 12 
4.8-12 13 
4.8-13 16 
4.8-13 17 
468-14 : 19 
48-20 4.8.3.1 3 
48-20 6 
4.8-22 9 
48-22 10 

9-12-68 4.5-3 4.5.1.2 4 & remark 
12-1-68 4,10-11 4.10.11 15 
2-15-69 4.6-26 4.6.1.23 Prerequisite 
2-15-69 4.6-13 4.6.1.12 1 & remark 
    

Basic Date_1 May 1969 Change Date 
  

Page xviii 

 



  

Change No. | Date Change 
LM Incorporated 

1091 2-15-69 

1092 2-15-69 

1093 2-15-69 

1094 2-15-69 

1097 2-15-69 

1098 2-15-69 

1100 2-15-69 

1101 2-15-69 

1102 2-15-69 

1103 2-15-69 

1104 2-15-69 

1105 2-15-69 

1106 2-15-69 
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CHANGE CONTROL RECORD (cont) 
  

Step No. | 

  

      
  

Page No. Para No. 
Affected Affected Affected 

4.6-32 4,6.1.30 Intro 
4.6-33 3 (remark) 

4.6-33 4.6.1.31 1 & remark 

4.6-6 4.6.1.8 2, 
4.6-7 3 (remark) 
4.6-7 4 

4.2-29 4.2.30 4 
4,2-30 4.2.30 6 . 
4.12-6 4.12.4 9 (delete) 
4,12-6 10 (remark) 
4.12-6 ql 

4.8-20 4.8.3.1 5 

4,6-62 4.6.3.6 Intro 
4.6-62 1 (remark) 
46-62 2 
4.6-62 3 & remark 
4.6-63 5 (deletion) 

4.10-35 4.10.1.3 9 (AGS) 
4.1037 11 (AGS) 

4.10-67 4.10.3.1 Introduction 
4.10-70 3 

5.2-96 Symptom 1 7, Remark 4 
5.2-97 Symptom 1 29, 32, 35, 38 
5.2-98 Symptom 2 8, 14, 17, 20, 

Remark 5, 
Deleted 12 & 18 

5.2-100 Symptom 3 1, 4, 12, 22, 
Remark 2 

5.2-101 Symptom 4 1, 5, 9, 17, 
Deleted two Cautions 

4.7-41 4.7.2.2 Title, 1, 3 

4.10-8 4.10.1.1 8 
4.10-22A 4.10.1.2 7 

4.10-45 4.10.2.1 Introduction 
4.10-55 : 25 (Remarks) 
4.10-55 26 

4,5-31 4.5.3.2 2 & remark 
4.10-3 4.10.1.1 2 
4,10-18 4.10.1.2 2 
4,10-31 4,10.1.3 2 
4.10-47 4.10.2.1 2 
4.10-69 4.10.3.1 2 
4.11-2A 4.11.1 3 (PGNCS) remark 
4,12-10 4.12.8 3 (PGNCS), remark 

4.9-11 4.9.1.3 Introduction 
4.9-11 1 
4.9-11 3 

Change Date Page xix.



LMA790-3-LM 

APOLLO OPERATIONS HANDBOOK 

CHANGE CONTROL RECORD (cont) 
  

  

      

[change No. | Date:Change Page No. Para No. “| Step No. 
LM Incorporated Affected Affected Affected 

{ 
1108 2-15-69 4.6-26 ] 4.6.1.22 1 & remark 

2 (deletion) 

1110 2-15-69 4.2-19 4.2.19 10, 15 

111 2-15-69 5.31 5.3 All 

1112 2-15-69 4.10-44 4.10.1.6 13 
410-44 14 

1113 2-15-69 4.824 4.8.2.1 Introduction 
4,8-12A 15 

1114 2-15-69 4.6-63 4.6.3.7 Prerequisite, 
4.6-63 1 & remark 

111s 2-15-69 4.10-61 4.10.2.3 6 
4.10-62 8 
4.10-62 9 
4.10-62 10 
4.10-62 4l 
4.10-62 12 
4.10-64 4.10.2.4 7 
4.10-64 9 
410-64 10 
4.10-65 4.10.24 ql 
4.10-65 12 
4.10-65 13 
4.10-66 4.10.2.5 6 
4.10-66 8 
410-66 9 

4.10-67 10 
4.10-67 2 

4.10-67 12 

1116 2-15-60 4.10-67 4.10.2.6 All 

1117 2-15-69 4.9-6 4.9.1.2 8 

1118 2-15-69 4.6-56 4.6.3.4 5 & remark 
4.6-60 4.6.3.5 13 & remark 
4.6-57 4.6.3.4 7 (remark) 

1119 2-15-69 4.6-33 4.6,1.32 AlL 
4.6-34 4.6.1.33 All 
46-34 4.6.1.34 ALL 
4.6-34 4.6.1.35 AlL 
4.6-68 4.6.3.13 AlL 

1124 2-15-69 4.6-64 4.6.3.10 AlL 

1126 2-15-69 52-26 Symptom 13a New 

1127 2-15-69 4.8-7 4.8.3.1 3 
4.8-11 ll 
4.8-11 12 
4.8-13 16 
4.8-15, 21 [| 
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Basic Date _1 May 1969 

change No. | Data Change 
LM Incerporated 

1127 (cont) | 2-15-69 

1128 2-15-69 

1129 2-15-69 

1130 2-15-69 

1131 2-15-69 

1132 2-15-69 

1133 2-15-69 

1134 2-15-69 

1135 2-15-69 

1136 2-15-69 

1137 2-15-69 

1139 2-15-69 

1140 2-15-69 

1141 2-15-69 

1142 2-15-69 

1144 2-15-69 

1145 2-15-69 

1146 2-15-69 

1147 2-15-69 

1148 2-15-69 

1150 2-15-69 

1151 2-15-69 

2-15-69   

       

  

Page No. Para No. 
Affected Affected 

4.8-20 4.8.3.1 
4.8-20 
4.8-20 
468-22 
4.8-22 
48-23 

5.2-71 Symptom 4 

4.6-20 4.6.1.18 

413-24 4.3.4.2 

5.2-98 Symptom 2 
5.2-101 Symptom 4 
5.2-103 Symptom 6 

410-43 4.10.1.6 

5.2-103 Symptom 6 

462-2 4.2.1 

5.2-100 Symptom 3 

5.2-99 Symptom 2 

4.310 4.3.3 

413-25 4.13.4.3 

4.13-24 4.13.4.2 

42-14 4.2.12.5 

5.2-96 Symptom 1 

5.2-102 Symptom 5 

42-6 4.204 

5.2-116 Symptom 10 

4.13-27 4.13.4.4 
4.13-28 3.4 

5.2-96 Symptom 1 
5.2-100 Symptom 3 

4.12-5 4.12.4 

4.12-5 

4.13-25 4.13.4.3 

4.13-25 4.13.4.3 

4.3-10 4.3.3 

5.2-60 Symptom 18 

      

  

Step No. 
Affected 

H
P
r
e
s
a
w
 

° 
2 

3,4 

1 thru 11 

1,2 

Remark 1 
Remark 2 
Remark 2 

13 

1 

Remark 

19 thru 22 

New 

1A 

New 

All 
All 

11, 22 
7 

Add new 1 thru 7 
Deleted 
1 thru 8 

Caution 

1,3 

2 

3, 5 Deleted 9 thru 11 
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Change No.| Data. Change Page No. Para No. Step No 
LM Incorporated Affected Affected Affected 

20, 22 
9, 11 

1159 2-15-69 5. 2-46 Symptom 1 11, 14, 19, 
20, deleted Remark 4 

1163 2-15-69 5.2-70 Symptom 2 Caution, Remark 1 

1164 8-12-68 4,12-3 4.12.3 5 

1165 2-15-69 5.2-78 Symptom 2 21 

1167 2-15-69 4.2-47 4.2.36 All 

1168 2-15-69 4,8-20 4.8.3.1 6 

1170 2-15-69 4.4-3 4.4.2 n 

171" 2-15-69 4.6.2.7 2,3, 4 
4.6.2.8 2,3, 4 

\ 4.7.3.2 1 

1172 2-15-69 4.6.2.9 2 
4.7.1.1 3 (acs) 
4.7.1.2 7 (acs) 
4.7.1.2 8 (acs) 
4.7.1.3 5 (acs) 
4.7.1.4 4 (acs) 
4.7.1.5 1 (acs) 
4.7.1.5 2 (Acs) 
4.7.1.6 5 (Acs) 
4.76167 1 (acs) 
4.7.1.7 2 (acs) 
4.7.3.1 1 
4.7.3.1 2 
4.7.3.1 4 
4.7.3.2 1 
4.10.1.5 9 
4,10.2.1 26 
4.10.3.1 11 (acs) 

18 (AGS) 

1174 2-15-69 4.6.2.12 2, 
3 
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CHANGE CONTROL RECORD §cont) 
  

    

  

      
  

Change No. | Data Change Page No. Para No. Step No. 
LM Incorporated Affected Affected Affected 

1183 12-1-68 4.8-11 4.8.2.1 ul 

1184 9-12-68 4.11-6 4.11.2 4 (PGNcS) 
4.11-6 4 (acs) 

1185 2-15-69 4.12-18 4.12.9 8 (PGNCS), 
4.12-18 11 (AGS) 
4.12-20 13 (PGNCS), 
412-20 15 (AGS) 

1186 2-15-69 4.11-5 4.11.2 1 

1187 2-15-69 4.8-18 9.8.2.2 9 

1188 9-12-68 4,5-30 4.5.3.1 2 

1189 2-15-69 4.6-20 4.6.1.18 1 

1190 12-1-68 4.6-20 4.6.1.18 2 

1191 9-12-68 4.6-25 4.6.1.20 4 

1193 2-15-69 5.2-88 Symptom 2 8 

1194 2-15-69 5.2-88 Symptom 2 1 

1195 12-1-68 4.38 4.3.1 21 

1196 2-15-69 4.3-7 4.3.1 20 

1197 2-15-69 4.2-5 4.2.2 Remark 

1198 2-15-69 4.6-34A 4.6.2.1 4 & remarks 

1199 2-15-69 5.2-70 Symptom 2 10, 12 

1200 2-15-69 542-73 Symptom 10 14 

1203 2-15-69 4.10-16 4.10.1.1 26 
4.13-26 4.13.4.4 AlL 

1215 2-15-69 4.15-20 4,15,1.15 AlL 

1219 2-15-69 4.6-35 4.6.2.3 3,4 

1220 12-1-68 4.8-7 4.8.2.1 4 

1222 2-15-69 4.6742 4.6.2.8 8 

2-15-69 4.2-6 4.2.4 2 

2-15-69 4.2-43 4.2.36 All 

2-15-69 4.5-22A 4.5.2.3 1 (remark) 

2-15-69 52-96 Symptom 1 10, Remark 9 
5.2-98 Symptom 2 11, Remark 6 

j iz388 542-123 Symptom 2 | New 
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Change No. | Data Change Page No. Para No. Step No. 
LM Incorporated Affected Affected Affected 

1231 2-15-69 5.2-132 Sympcom 13 New 

1232 2-15-69 4.13-2 4.13.1.1 1 

1234 2-15-69 4,.3-13 4.3.3 5a, 5b, Sc 
4.3-10 3 

1235 2-15-69 4.10-13 4.10.1.1 21 (PGNCS) 
4.10-13 17 (AGS) 

5.2-70 Symptom 2 11, Remark 3 
5.2-71 Symptom 3 5, Remark 2 
5.2-71 Symptom 4 3, Remark 2 
5.2-73 Symptom 10 6, Remark 2 

1236 12-1-68 4.3-7 4.3.1 21 

1238 12-1-68 5.2-70 Symptom 2 ll 

1239 2-15-69 5.2-133 Symptom 14 Warnings, Remark 4 

1240 2-15-69 5.2-90 Symptom 5 i, 12 

1241 2-15-69 4610-44 4.10r1.6 14 
4.10-440 15 

1242 2-15-69 5.3-6 5.3.10 All 

1243 2-15-69 5.2-97 Symptom 1 30, 36, 
Deleted 31 & 36 

5.2-100 Symptom 3 10, 21, 
Deleted 13, 22 & 
Remark 5 

1244 2-15-69 52-105 Symptom 8 New 

1245 2-15-69 41-4 4.1 8 
4.3-3 4.3.1 8 

1248 2-15-69 4.9-17 4.9.3.1 2 
4.9-17 4.9.3.2 3 

1250 2-15-69 4.9-10 4.9.1.2 22 

1251 2-15-69 4.9-7 4.9.1.2 10 

1253 12-1-68 4.6-26 4.6.1.23 Remark, 1, 2 

1269 2-15-69 52-33 Symptom 1 4, 5, Caution 

1270 2-15-69 4.10~4 4.10.1.1 3 (PGNCS) 
4.10-4 4.10.1.1 3 (AGS) 
4.10-10A 4.10.1.1 12 (ACS) 
4.10-18 4.10.1.2 3 (AGS) 
4.10-19 4.10.1.2 3 (AGS) 
4.10-25 4.10.1.2 9 (acs) 
4.10-47 4.10.2.1 3 
4.10-70 4.10.3.1 4 (PGNCS) 
4.10-70 4.10.3.1 2 (AGS) 
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Change ‘No. 
LM 

1271 

1273 

1277 

1279 

1284 

1285 

1290 

1291 

1294 

1295 

1298 

1300 

1308 

1310 

1314 

1317 

1320 

1321 

1323 

1325 

1327 

1329 

1330 

1331 

  

  

      

Data Change Page No. Para No. Step No. 
Incorporated Affected Affected Affected 

2-15-69 4.6-8 4.6.1.8 4, remark, 

4.6-8 6 

9-12-68 4.6-46 4.6.2.12 2 (caution) 

2-15-69 5.2-25 Symptom 11 New 

2-15-69 4.1-3 4.1 8 
4.3-3 4.3.1 8 
46-8 4.6.1.8 6 
4,10-13 4.10.1.1 21 (PGNCS) 
4.10-13 4.10.1.1 17 (AGS) 

2-15-69 4.6-2 4.6.1.2 3 & remark 

2-15-69 4.6-25 4.6.1.21 1 & remark 

2-15-69 4.6-18 4.6.1.16 7 (remark) 
4.6-19 9 

2-15-69 4.6-1 4.6.1.1 1 & remark 

2-15-69 5.2-14 Symptom 7 New 

2-15-69 4,13-12 4.13.1.11 All 

2-15-69 4.2-26 4.2.27 1 

2-15-69 5.2-93 5.2.9.1 Assumptions 
5.2-97 Symptom 1 23, 25 

2-15-69 46-63 4.6.3.8 1 

2-15-69 4,6-10 4.6.1.10 Prerequisite 

2-15-69 46-45, 4.6.2.12 Prerequisites 

9-12-68 4.6-11 4.6.1.10 4 

2-15-69 4.7-28 4.76165 2 

12-1-68 4.7-27 4.7.1.5 1 (AGS) 
4,7-28 +165 2 (AGS) 

2-15-69 46-14 4.6.1.13 Prerequisite 
46-14 4, 
4.6-14A 6, 
4.6-14A 7 

2-15-69 4.6-60 4.6.3.5 13 (remark) 

2-15-69 410-5 4.10.1.1 5 (caution) 

2-15-69 5.2-77 Symptom 1 Caution 

2-15-69 4.12-11 4.12.8 11 (PGNCS) 
10 (AGS) 

2-15-69 5.2-56 Symptom 13 10 
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Change No. Date Change Page No. Para No. Step No. 
LM Incorporated Affected Affected Affected 

17352 2-15-69 4.9-12 4.9.1.4 5 

9-12 6 

1339 2-15-69 4.6-35 4.6.2.3 1 (remark) 
2 & remark 

1350 2-15-69 4.6-13 4.6.1.12 Prerequisites 

1, 2 

1353 2-15-69 4.9-9 4.9.1.2 18 

1355 2-15-69 4.10-10A 4.10.1.1 12 (AGS) 
4.10-25 4.10.1.2 9 (AGS) 
4.10-35 4.10.1.3 9 (AGS) 

1358 2-15-69 4.7-7 4.7.1.2 4 (AGS) 
4.7-10 4.7.1.2 6 (AGS) 

1363 2-15-69 4.9-16 4.9.2.2 All 

1364 2-15-69 4.6-29 4.6.1.27 2 

1365 2-15-69 5.2-69 Symptom 1 Warning after 26 

1366 2-15-69 5.2-87 Symptom 1 7 

1367 2-15-69 5.2-90 Symptom 5 4 

1368 2-15-69 5.2-68 Symptom 1 19, 23 

1369 2-15-69 4.5-23 4.5.2.3 1 (b) 
4,5-25 1 (d) 
4.5-26 2 (a) 

1370 2-15-69 5.2-141 Symptom 5 New 

1371 2-15-69 5.2-141 Symptom 4 New 

1372 2-15-69 542-69 Symptom 1 Warning after 32 

1373 2-15-69 2-15-69 Symptom 5 Caution 

1376 2-15-69 4.10-44 4.10.1.6 13 

4.10-44 14 

4.10-44A 15 

1382 2-15-69 4.2-6 4.2.4 20 
4.3-6 4.3.1 Remark 

1383 2-15-69 4.11-1 4.11.1 Prerequisite 

1398 2-15-69 4.6-25 4.6.1.21 Remarks 

1, 2 & remark 

1402 2-15-69 4.2-14A 4.2.12.5 7 

1431 2-15-69 4.2-25 4.2.25 10 
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Change No. | Date Change Page No. Para No. Step No. 
IM Incorporated Affected Affected Affected 

352 $-1-69 4,15-7 4,15.1,10 New 

363 5-1-69 4.2-31 4.2.32 10, 11, 12 
10 (Remark) 

365 5-1-69 42-143 4,2,12.6 New 

366 5=1-69 4,13-18 4.13.2.10 New 

370 5-1-69 4.9215 2962.1 Introduction 
4.9-16 4.9.2.1 4 

372 5=1-69 41-4 4.1 10, 10A 

375 5-1-69 4,1-6 4.1 16 

381 5-1-69 4,13-12 4,13,1,12 New 

382 5=1-69 4 .2-42 4.2.35 Caution & Remark 

383 5-1-69 42-42 4.2.35 10A 

384 5-1-69 42-36 4.2.32 12, 13 

385 5=1-69 4.11-4 4.11.1 21 (PGNCS) 
19 (AGS) 

387 5=1-69 4,223 4.2.2 3, 
4.2844 4.2.36 2 
42-46 4,2,37 5 
42-47 4.2.38 2 
4.2-50 4.2.39 1, 15 
411-3 4.11.1 10 (Caution) 

388 $=1-69 4.2-21 442,26 4 

389A 5-1-69 5.342 5.3.2 New 

390A 5-1-69 5.3-2 5.3.2A New 

393 5-1-69 4,13-10 4.13.19 8 (Remark) 
5.347 5.3.9 11 Remark 

397 51-69 46-16 4,6.1.15 Introduction 
4.6.17 4.6.1.15 8 
4.6-17 4,6.1.15 10 

408 5-1-69 4,9-3 4.9.1.1 8 
4,9-3 4.9.1.1 9 

413 5-1-69 4.2-19 4.2.19 17 (Remark) 
4,15- 4.15.1.5A New 

416 5-1-69 4.2-38 4.2.34 JA & Remark 

418 5=1-69 4,2-50 4,2-39 2 thru 24 

420 5-1-69 4.1343 4.13.9 13               
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424 5-1-69 4.2-8 4.2.4 8 

431 51-69 4.15-11 4.15.1.11 12 

436 5=1-69 4, 5-28 4.5.2.5 1 

435 5-1-69 45-2 4.5.1.2 0 

436 5-1-69 46-84 4.6.1.9 1 
4,10-3 4,10,.1.1 1 

437 5=1-69 49-46 4.9.1.2 la 

438 51-69 46-9 4.6.1.9 5 (Remark) 
4,6-11 4.6.1.10 6 (Remark) 
46-23 4.6.1.19 4 (Remark) 
4,8-7 4.8.2.1 4 (Remark) 
48-10 4.8.2.1 9 (Remark) 
48-12 4.8.2.1 13 (Remark) 
48-13 4.8.2.1 17 (Remark) 
49-7 4.9.1.2 14 (Remark) 
410-6 4.10.1.1 7 (Remark) 
4,10-21 4,10.1.2 6 (Remark) 

439 51-69 4,6-10 4.6.1.9 6 
46-12 4.6,1.10 7 
46-24 4,6.1.19 5 
4,8-8 4.8.2.1 5 
4,8-10 4.8.2.1 10 
4,8-12A 4.8.2.1 14 
48-14 4,8,2.1 18 
4,9-8 4.9.1.2 15 

4,10-7 4,10,1.1 8 
4,10-22 4,10.1.2 7 
410-34 4,10.1.3 6 

440 5=1-69 4.6-6 4.6.1.7 2 

443 5=1-69 4,13-19 4,13,3.2 2 

456 51-69 4,10-22A 4.10.12 7 

458 5-1-69 4.1042 4.10.1.6 5 

467 5-1-69 4.3-6 4.3.1 20 

477 5-1-69 42-400 4.2.34B New 

478 5-1-69 4,13-32 4.13.5 1 

481 121-68 4.1-6 4.1 7 

482 5=1-69 4.2015 4.2.24 4 

490 5=1-69 4,13-14 4.13.2.1 6               
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IM Incorporated Affected Affected Affected 

516 5-1-69 4,5-33 4.5.3.9 Introduction 

$17 5=1-69 4,5=36 4,5.3.10 Introduction 

522 5=1-69 4,8-11 4.8.2.1 12 

531 5=1-69 4.8-17 4.8.2.2 8a 

532 5-1-69 4,7-21 4.7.1.4 1 (acs) 

547 5=1-69 4.745, 4.3.3.2 1 

548 5-1-69 4.6-30 4,6.1.27 6 (Remarks) 

554 5=1-69 46-56 4.6.3.3A AlL 

555 5~1-69 46-48 4,6.2.12 3 

577 5-1-69 4.1-3 4.1 8 

579 5-1-69 44-2 44.1 wx 

580 5-1-69 4 bn? 4.4.1 y 

581 5-1-69 44-9 4.4.7 N/A 

582 5=1-69 44-27 4.4 N/A 

584 5-1-69 4,6-13 4.6.1.11 2 (Remarks) 

585 5~1-69 48-4 4.8.2.1 Introduction 

586 5-1-69 4.8415 4.8.2.1 21 (Remarks) 

587 5=1-69 4.9-10 4.9.1.2 21 (Remarks) 
4,9-12 4.9.1.4 3 (Remarks) 

588 5-1-69 4,10-6 4,10.1.1 6 (Remarks) 
4,10-20 4.10.1.2 5 (Remarks) 

593 5=1-69 4.10-15 4.10.1.1 19 (acs) 
4,10-28 4.10.1.2 16 (acs) 
4,10-41 4,10.1.5 7, 8,9 

595 5-1-69 4.10-40 4.10.1.5 3 

596 51-69 4.2-22 4.2.25 Intro, 8 

1043 2-15-69 4,24 4.2.2 7 

1068 5=1-69 4.2-14 4.2.12.5 all 
4,2-20 4.2.20 deleted 
4,2-20 4.2.21 deleted 
4.2-20 4.2.22 deleted 
4,13-6 4,131.5 deleted 

1205 5-1-69 4,15-6 4,15.1.8 Deleted 
4,15-6 4,15.1.9 Deleted 

3 4,15-11 4,15,1.12 Deleted 
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1205 5=1-69 4,15-11 4,15.1.13 Deleted 
(cont) 4,15-13 4,15,1.17 Deleted 

4,15-13 4,15.1,18 Deleted 
4.15-14 4,15.1.20 Deleted 
4.15-14 4,15,1,21 Deleted 
4,15-15 4,15,1,23 Deleted 
4,15-18 4,15,1.25 Deleted 

1206 5-1-69 4,15-8 4,15.1.10 22 

1226 51-69 4,13-17 4.13.2.7 1, 2 

1340 5=1-69 4.6-28 4,6.1.25 2 

1352 5-1-69 46-15 4.6.1.14 2 

1386 5=1-69 4,10-68 4.10.3.1 Prerequisites (caution) 

1388 5=1-69 410-58 4.10.2.1 35 (Remark) 
4.10-59 4.10.2.1 35 (Remark) 

1390 5-1-69 4.7-36 4.7.1.7 Prerequisites 

1393 5-1-69 4,10-60 4,10.2.2 3 
4,10-61 4,10.2.3 4 
410-63 4.10.2.4 3 
4,10-65 4,10.2.5 2 

1394 5-1-69 410-74 4.10.3,1 14a (PGNCS) 
4,10-74 4.10.31 12a (acs) 
4,10-74 4.10.31 15 (PGNCS) 
4.10-74 4,10.3.1 13 (acs) 
4,10-76 4,10.3.1 19a (PGNCS) 
4,10-76 4,10.3.1 16a (acs) 
4,10-76 4.10,3.1 20 (PGNCS) 
4.10-76 4,10.3.1 17 (acs) 
4.10-76 4.10.3.1 20a (PGNCS) 
4,10-76 4.10.3.1 20b (PGNCS) 
4,10-76 4,10.3.1 17a (AGS) 
4,10-76 4,10,3.1 17 (Acs) 

1399 51-69 46-56 4.6.3.3 7 

1407 5=1-69 46-344 4.6.2.1 All 
46-343 4.6.2.2 All 
46-343 4.6.2.3 Introduction 
4,6-35 4.6.2.3 1, 5, 6 

4.10-4 4,10,1.1 0 (acs) 
4,10-48 4.10.2.1 6 
4,10-70 4.10.3.1 0 (acs) 
4.10-76 4.10.3.1 15 (acs) 
4,10-78 4.10.3.1 22 (acs) 
4.10-5 4.10.11 5 
4.10-8 4.10.1.1 8 
4,10-14 4,.10.1.1 21 
4,10-20 4,10,1.2 4 
4,10-23 4,10,1.2 8 
4,10-27 4,10,1.2 14, 17 
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1409 5-1-69 4.10-13 4,10.1.1 17 (acs) 

1412 5-1-69 4.2=39 4.2.344 New 

1414 5-1-69 414-11 4.14.17 New 
4.14-11 4.14.18 New 

1416 5-1-69 4,14-9 4.14.15 8A 
4.14-10 4.14.16 6 
4,15-2 4.15.1.5 8A 
4,15-3 4.15.1.5A 6 

1421 5-1-69 415-7 4.15.1.10 Caution 

1424 51-69 4,15-12 4,15.1.16 5, 6 

1425 5-1-69 42-7 4.2.4 2 

1426 5-1-69 414-1 4.14.1 11a 

1427 5-1-69 415-12 4,15.1.16 2, 3, 5, 6 

1430 5-1-69 4,10-61 4,10,2,.2 1 (Warning) 
4,10-61 4,10,2.3 1 (Warning) 
4,10-63 4.10.2.4 4 (Warning) 
410-66 4.10,2.5 4 (Warning) 

1433 5-1-69 4.12-1 4.12.1 4 

1434 5-1-69 5.3+3 5.3.3 1, 5, 5 (Remark), 7A 

1438 5-1-69 4.1265 4.12.4 1 (Caution) 
4,12-6 4.12.4 4 (Caution) 

1440 5-1-69 4,15-11 4.15.1.14 Deleted 

1449 5-1-69 4,.6.1.10 4 
4.6.3.4 6 
4.6.3.5 15 
4.8.1.2 1 

1456 51-69 4.2.2 4 
4.2.4 2,5 
4.2.30 8,9 
4.13.4.1 1, 2 

1458 5-1-69 4.8.2.1 15 

1459 5-1-69 4.7.1.2 2 
4.7.1.2 7 
4.7.1.3 2 
4.7.1.3 4 

4.7.3.2 2 
4.7.4.1 7 
4.7.4.2 2,4 

1462 5-1-69 4.2.25 2, 3,4 
5 (Remark), 8 (Remark) 
10               
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CHANGE CONTROL RECORD (cont) 
  

  

  

    
  

        

Change No. | Date Change Page No. Para No. Step No. 
ot Incorporated Affected Affected Affected 

1466 5-1-69 4,3-4 4.3.1 15 

1467 51-69 4,13-16 4,13,2.5A New 

1468 5-1-69 4,1-3 4.1 8 

46-55 4.6.3.3 la 
4,6-59 4.6.3.5 6a 

6b 

1471 5-1-69 46-54 4.6.3.2 1 
46-56 4.6.3.4 1, 3 
46-58 4.6.3.4 14 
4.10-62 4,10.2.3 7 
4.10-64 4.10.2.4 8 
4.10-66 4.10.2.5 7 

1473 5=1-69 4.10-67 4,10.3.1 Introduction 
4,10-72 4,10.3.1 9 (Remarks) 
4,10-76 4.10.31 21 (Remarks) 
4,10-72 4.10.3.1 9 
4.10-73 4,10.3.1 9 

1474 5-1-69 4,10-62 4,10.2.3 8 
4.10-64 4,10.2.4 9 
4,10-67 4,10.2.5 3 

1475 5-1-69 4,2-53 4.2.41 New 

1479 5-1-69 44-1 4.4.1 h 

1480 5-1-69 410-38 4.10.14 2 
4,12-10A 4.12.8 7 

1481 5-1-69 46-13 4.6.1.11 1 

1482 5=1-69 4.8-6 4.8.2.1 2 
48-8 4.8.2.1 6 
4.8-9 4.8.2.1 8 
4,8-11 4.8.2.1 1 
4,8-12A 4.8.2.1 15 
48-15 4.8.2.1 19 

1483 5-1-69 47-7 4.7.1.2 3 
4, 7-47 4.7.4.1 3 

1484 5-1-69 4,10-35 4,10.1.3 7 
4,10-55 4,10,2.1 27 
4,10-73 4.10.31 10 

1485 5=1-69 49-5 4.9.1.2 5 

1486 5-1-69 4.7-13 4.7.1.2 9 (Remarks) 
4,7-18 4.7.1.3 3 (Remarks) 
4.7-48 4.7.4.1 9 (Remarks) 
4.7-50 4.7.4.2 3 (Remarks) 

1487 $-1-69 22-42 4.2.35 12, 13 

Basic Date __1 May 1969. Change Date Page xxxiii



LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 

CHANGE CONTROL RECORD (cont) 
  

  

            
  

— 
Change No. | Date Change Page No. Para No. Step No. 

IM Incorporated Affected Affected Affected 

ese 5-1-69 4.2041 4.2.35 6, 6 (Remark) 

1489 5-1-69 41-1 4.1 1 (Remark) 
2 (Remark) 
7 (Remark) 
11, 16 (Remark) 

1490 5-1-69 4,15-23 4.15.2.4 1 

1491 5=1-69 4.2045 4.2.37 Intro 

1492 5-1-69 4,13-20 4,13.3.3 4 

1493 5-1-69 4.13-20 4.13.3.3 4 

1494 5=1-69 5.3-8 5.3.11 New 

1496 5=1-69 4,10-47 4,10.2.1 Prerequisites 
4,10-48 4,10,2,1 4 
4,10-55 4,10.2.1 25 (Remarks) 
4,10-58 4,10.2.1 34 (Remarks) 
410-59 4.10.2.1 35 (Remarks) 

1497 5=1-69 4,10-58 4.10.2.1 35 
4,10-59 4,10,2.1 35 
4,10-62 4,10,2.3 7 
410-64 4,10.2.4 8 
4,10-66 4.10.2.5 7 

1498 5=1-69 4.3-9 4.3.2 Note, 2 (Remarks) 

1499 5-1-69 4.3-9 4.3.3 Note, 2, 5 

1504 5-1-69 4,6-34 4.6.1.36 ALL 

1505 5-1-69 46-4 4.6.1.7 4 (Remarks) 

1506 5-1-69 47-4 4.7.11 4 

1507 5-1-69 4. 7-42 4.7.2.3 2, 3,4 

1508 5-1-69 4,8-13 4.8.2.1 16 

1510 5-1-69 46-62 4.6.3.6 2 (Remarks) 

1511 5-1-69 4,10-37 4,10.1.3 9 

1513 5-1-69 4,922 4.9.1.1 6 
4,9-3 4.9.1.1 8 

1514 5-1-69 46-34 4.6.1.37 All 

1515 51-69 4,2-11 4.2.10 8 

1517 5-1-69 4.8-6 4.8.2.1 2 (Remarks) 

1518 5-1-69 4,10-13 4,10.1.1 19 | 
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Change No. | Date Change Page No. Para No. Step No. 
IM Incorporated Affected Affected Affected 

1519 5-1-69 4,10-12 17 (Remarks) 
4.10-26 13 (Remarks) 
4.10-57 31 (Remarks) 
4.10-6 7 
4,10-21 6 
4,10-50 14 
4.10-71 5 

1520 5-1-69 4.9-6A 9 
4.9-8 16 

1526 5-1-69 46-26 2 

1527 5=1-69 49-14 8 

1528 5=1-69 4.6-8 6 

1530 5-1-69 4,7-25 10, 11 

1531 5-1-69 4,7-40 3 
4.7=46 2 

1534 5=1-69 4, 7-22 3 

1535 5-1-69 46-15 2 
46-16 3 

1536 5=1-69 4,10-15 19 (acs) 
410-29 16 (acs) 

1537 5-1-69 4,6-20 1 

1538 5=1-69 46-34 2 

1539 5-1-69 4.6-31 1 

1540 5=1-69 4.7-52 3, 3a 
47-54 10, 12 

1541 5-1-69 4,6-33 3 

1542 5=1-69 4.10-8 9 (Remarks) 
4,10-23 8 (Remarks) 
4,10-35 7 (Remarks) 
410-38 2 (Remarks) 

1544 5-1-69 4,10-10A 12 (acs) 
4,10-25 9 (acs) 

1545 5-1-69 4,7-21 1 (acs) 
47-23 3 (acs) 
4.7-24 4 (acs) 
4,725 4 (acs) 
47-28 2 (acs) 
4.7-30 Introduction 
4,7-31 1 (ass) 
4,7-33 3 (acs) 
47-33 4 (acs) 
4,7=34 5 (acs) 
48-3 3 (acs) 
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Change No. | Date Change Page No. Para No. Step No. 
It Incorporated Affected Affected Affected 

1546 51-69 4,15-23 4,15.2.4 3 

1548 5=1-69 4,5-38 4.5.3.14 All 

1550 5-1-69 49-168 4.9.2.3 All 

1553 5-1-69 4,2-38 Introduction 
4, 2-45 Introduction 
4.2247 Introduction 
4.2249 Introduction 

46-4 Prerequisites 
4.6-20 Prerequisites 
46-27 Prerequisites 
46-36 Prerequisites 
46-48 Prerequisites 
4.664 Prerequisites 
46-648 Prerequisites 
46-21 5 (Caution) 
46-39 7 (Remark) 
46-49 6 (Remark) 
4.6=40 Prerequisites 
410-2 Prerequisites 

1554 5-1-69 4,7-37 2 (acs) 
4,7-39 3 (aGs) 

1555 5=1-69 4,7-31 1 (acs) 
4, 7-33 3 (acs) 
47-34 5 (acs) 
4,7-35 6 (acs) 

1556 5-1-69 4,7-28 2 (acs) 
4,7=29 3 (acs) 

1557 5-1-69 4.7-21 1 (AGS) 
4,7-23 3 (acs) 
47-24 4 (acs) 
4.7-26 5 (acs) 

1558 5-1-69 4.7-18A 6 (acs) 
47-19 8 (acs) 

1559 5-1-69 4.7-10 6 (AGS, Caution) 
4.7-10 8 (AGS, Remark) 
47-14 12 (acs) 
4.7-12 9 (acs) 

1560 5-1-69 4.722 1 (acs) 
4.7H4 3 (acs) 

1569 5-1-69 4. 2-14A 6, 10 

1570 5-1-69 4,2-18 Caution 

1571 5-1-69 4.3-12 4 

1573 5-1-69 4,13+6 3 

1574 51-69 | 4.13-11 4,13.1.10 3           
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Change No. | Date Change Page No. Para No. Step No. 
1M Incorporated Affected Affected Affected 

1576 5-1-69 4.13434 4,13.7.2 Caution 
4,13-36 4,13.7.3 Caution 

1577 5-1-69 4.14-11 4.14.17 4, 4 (Remark) 
4.1412 4.14.18 5, 5 (Remark) 

1580 5=1-69 4,2-30 4.2.30 6 

1581 5=1-69 4,2-11 4.3.3 3 

1583 5=1-69 4.13-28 4,13.4.3 3 
4,13+29 4.13.44 4 

1589 5-1-69 4410-45 4,10.1.7 All 

1591 5-1-69 46-348 4.6.2.2 1,2 

1596 51-69 4.125 4.12.4 2 

1603 5-1-69 4.847 4.8.2.1 4 
48-8 4.8.2.1 5 

1604 5-1-69 4,2-28 4.2.29 New 

1605 5-1-69 4,2-27 4.2.28 New 

1606 5-1-69 4,2-26 4.2.27 New 

1607 5-1-69 4,2-17 4.2.17 1, 2 (Remark) 
4,2-21 4.2.23 5, 6 

413-13 4.3.2.1 1 (Remarks) 
4,13-14 4.13.2.1 6 (Note) 
4,13+16 4,13.2.6 1A 

1608 5-1-69 4,2-26 4.2.26 New 

1609 5-1-69 42-24 4,2.25A New 

1611 5=1-69 4.2-37 4.2.33 2,4, 5 

1613 5-1-69 48-16 4.8.2.2 2,3 
4,8-17 4.8.2.2 6, 8, 9 

1614 5-1-69 48-2 4.8.1.2 All 

1615 5-1-69 4,10-16 4,10.1.1 26 
4,10-29 4.10.1.2 20 

1617 5-1-69 4.2031 4.2.32 1, 8, 9, 13 

1618 51-69 4,2-40F 4.2.35 3, 4 

1619 5-1-69 4.2446 4.2.37 0 

1620 5-1-69 4.2244 4.2.36 0 

1622 51-69 4.265 4.2.2 9 thru 13 
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Change No. | Date Change Page No. Step No. 
1M | dasosnoretat Affected Affected 

1624 5=1-69 4.7913 10 (acs) 

1625 5-1-69 4,8-8 5 
48-10 10 
4,8-12A 14 
4.9-8 15 

4.10-7 8 
4.10-22 7 
4.1036 6 

1627 5-1-69 42-348 New 
4.2-34C New 
4,2-34D New 

1-35 New 

1633 5-14-69 46-60 13a 

1634 5-1-69 46-644 Introduction 
4.6-69 Figure 4-7 
46-65 4 

1635 51-69 45-25, 4.5.2.3 1 (Caution) 
4,10=11 4.10.11 16 (Caution) 
4,10-56 4.10.21 29 

1638 51-69 4,10-27 4.10.1.2 17 (Caution) 
4,10-76 4.10.3.1 20 (Caution) 

1639 5-1-69 49-13 4.9.1.5 6 

1640 51-69 46-60 4.6.3.5 lla 

1641 5-1-69 4.6-60 4.6.3.5 16a 

1642 5-1-69 46-38 4.6.2.5 6 
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FOREWORD 

Volume II of the Apollo Operations Handbook contains LM flight crew 
operational procedures. Changes to this document will be submitted through 
MSC CF/22. GAEC changes will show justification and authorization, and 
will be submitted to Crew Systems for approval. A similar publication will 
be prepared for each manned lunar module. 

Volume Il consists of normal backup, abort, malfunction, and emer- 
gency procedures. Normal procedures are used when all subsystems are 
operating normally. Backup procedures are used to accomplish the 
objectives of the normal procedures, when equipment failure or other 
anomaly prevents use of the normal procedures. Abort procedures cover 
crew activity for abort modes. Malfunction procedures provide symptoms, 
diagnoses, and corrective actions for subsystem malfunctions. Emergency 
procedures deal with situations that require immediate action to avoid 
or alleviate a hazardous condition. 

Volume I of the Apollo Operations Handbook is bound separately. It 
describes the LM subsystems and equipment. 
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Figure 4-5. RCS Theoretical Helium Bottle Loading Envelope, Pressure vs Temperature 
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5.2 MALFUNCTION PROCEDURES 

The malfunction procedures enable recognition of subsystem malfunctions, determination of 
their cause, correction or isolation of the failure, and determination of the effect on the 
subsystem and the scheduled mission. The procedures cover all significant single failures. 
To prevent the procedures from becoming complex and unmanageable, double unrelated failures 
are not covered. The malfunction procedures are arranged by subsystem, or subsystem section 
(PGNS, AGS, CES, DPS, APS, etc), in a three-column format as follows: 

Symptom Column. Symptom logic blocks in this column allow entry into the mal- 
function procedure. When applicable, data under these blocks explain and 
qualify the symptom or condition. The symptoms are arranged numerically within 
each subsystem, or subsystem section. 

Procedure Column. This column contains a step-by-step logic flow diagram, 
consisting primarily of action blocks, decision blocks, and failure blocks 
that enable failure correction and isolation. Caution and warning blocks 
are included for conditions, which, if not corrected, may degrade the opera- 
tional integrity of a subsystem or may adversely affect crew safety. Remote 
event symbols refer to related remarks, to another step of the procedure, or 
to a step in another malfunction procedure. 

Remarks Column. This column contains supplemental data related to, and refer- 

enced from, the logic blocks in the "SYMPTOM" and "PROCEDURE" column. 

Section 5.2, Malfunction Procedures for LM 5 and subsequent will be supplied 
via change control in the 15 June 1969 update of this manual. The malfunction 
procedures published in LMA790-3-LM 4, dated 1 May 1969 will be used as the 
base for the LMS malfunction procedures. 
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Table b-1. 

LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 

APPENDIX D 

Definitions of Symbols and Abbreviations 
  

Symbol or Abbreviation Definition 
  

A 

AAP 

abs 

ac 

ACA 

AEAA 

AELD 

AFC 

AGC 

AGS 

ALT 

amp 

AMPL 

ANT 

ANUN   AOT 

APS 

ARS 

ASA 

ASC 

ASD 

ASI 

ASSY 

ATA 

ATCA 

Abort autopilot 

Absolute 

Alternating current (a-c, u.m.) 

Attitude controller assembly 

Abort electronics assembly 

Ascent engine arming assembly 

Ascent engine latching device 

Automatic frequency control 

Automatic gain control 

Abort guidance section 

Altitude 

Ampere(s) 

Amplifier 

Antenna 

Annunciator 

Alignment optical telescope 

Ascent propulsion section 

Atmosphere revitalization section 

Abort sensor assembly 

Ascent 

Apollo standard detonator 

Apollo standard initiator 

Assembly 

Abort timing assembly 

Attitude and translation control assembly 
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Table D-1. Definitions of Symbols and Abbreviations (cont) 

Symbol or worevsatton | Definition | 

A (cont) 

AM™ Altimeter transmitter multiplier 

AIT Attitude 

AUTO Automatic 

B 

BAL Balance 

BAT Battery 

BD Band 

biomed Biomedical 

BU Backup 

c 

caut 1t caution light 

cB d-c circuit breaker 

CB/AC a-c circuit breaker 

CBW Constant bandwidth 

CBX C-band transponder 

CDH Constant A altitude 

CDH apsis Future apsidal crossing (apogee or perigee) of active 
vehicle at which TIG (CDH) should occur. 

CDR Commander 

cpu Coupling data unit 

CES Control electronics section 

cL Close 

CLR Clear 

CMP Command Module Pilot 

CMPTR Computer 

Co CSI iteration error (AGS) 

COAS Crewman optical alignment sight 

COMM Communications 

comp caut lt Component caution light 

cont Continuous rotary control     
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Table D-1. Definitions of Symbols and Abbreviations (cont) 

  

    

  
  

Symbol or Abbreviation Definition 

Cc (cont) 

CONT Control 

cos Cosine 

co2 Carbon dioxide 

CPL Couple 

cps Cycles per second 

CRSFD Crossfeed 

cs Communications Sybsystem 

cst Coelliptic sequence initiation maneuver 

CSM Command/Service Module 

c/w Caution and warning 

CWEA Caution and warning electronics assembly 

D 

D/A Digital-to-analog 

DAP Digital autopilot 

db Decibel 

de Direct current (d-c, u.m.) 

DCA Digital command assembly 

DECA Descent engine control assembly 

DECR Decrease 

DEDA Data entry and display assembly 

DEMOD Demodulator 

DES Descent 

DET Detector 

DFI Developmental Flight Instrumentation 

DFR Deadface relay 

pID Display inertial data (discrete) 

DIF Differential 

DISP Display 

DIST Distrubution   
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Table D-1. Definitions of Symbols and Abbreviations (cont) 
  

        

  

D (cont) 

DN Down 

DPS Descent propulsion section 

DRB Deadface relay box 

DSEA Data storage electronics assembly 

DSKY Display and keyboard 

bv Differential velocity 

E Elevation angle (angle between LM/CSM LOS and LM local 
horizontal plane at TIG, measured from direction of flight) 

ECA Electronic control assembly 

ECS Environmental Control Subsystem 

ED Explosive device 

FDS Explosive Devices Sybsystem 

EKG Electrocardiograph 

EL Electroluminescent 

EMI Llectromagnetic interference 

EMU Extravehiclar mobility unit 

ENG Engine 

ENTR Enter 

EOS imergency oxygen system 

EPS Electrical Power Subsystem 

ERA Electronic replaceable assembly 

ERR Error 

EVA Extravehicular astronaunt     
Extravehicular visor assembly 

X-component of attitude error 

Y-component of attitude error 

Z-component of attitude error 
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Table D-1. Definitions of Symbols and Abbreviations (cont) 

Symbol or Abbreviation Definition 

F 
     

  

Fahrenheit 

    

    
    

  

FDAL Flight director attitude indicator 

FDBK Feedback 

FITH Fire-in-the-hole    
    

    
    
    
    

  

FL Flash 

Frequency modulation 

Field of view 

Foot (feet) per second 

Foot (feet) 

Forward 

Gravity 

Gimbal angle sequencing transformation assembly 

Gigacycle(s) 

Gimbal drive actuator 

GET Ground elapsed time 

GETI Ground elapsed time of ignition 

CMBL. Gimbal 

CN&CS Guidance, Navigation, and Control Subsystem 

   
    

GOx Gaseous oxygen 

GSE Ground support equipment 

Guidance   
Altitude of active vehicle above launch pad radius at TIG 

LM altitude above lunar landing site (ft) 

Ui DOT = LM altitude rate (fps) 

Apogee 

Helium 

Mercury 

Perigee 
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Table D-1. Definitions of Symbols and Abbreviations (cont) 

Symbol or Abbreviation Definition 

  

  
    

High (+) low (-) angular rate scaling 

Heater 

Heat transport section 

High voltage 

Water 

Heat exchanger 

Incidental amplitude modulation 

Inertial coupling data unit 

Intercommunication system 

ID Identification 

IF Intermediate frequency 

IG Inner gimbal (pitch) 

IGA Inner gimbal angle 

IMU Inertial measurement unit 

INCR Increase 

ind Indicator 

ind pwr fail lt Indicator power failure light 

ind pwr/sig fail 1t Indicator power/signal failure light 

K 

K Ground elapsed time of AEA clock zero 

KALCMANU Maneuver calculation 

ke Kilocycle(s) 

Kme Kilomegacycle(s) 

kpps Kilopulse(s) per second 

L 

LAT Lateral 

LDG Landing 

Lec LM guidance computer 

La Left-hand 
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Table D-1. Definitions of Symbols and Abbreviations (cont! 
    

Symbol or Abbreviation 

  

Cc (cont) 

CONT 

cos 

c02 

cPL 

cps 

CRSFD 

cs 

csi 

CSM 

cjw 

CWEA 

Ic
 

D/A 

DAP 

db 

dc 

DCA 

DECA 

DECR 

DEDA   DEMOD   
DES 

DET 

DFL 

DER 

DID 

DIF 

DISP 

DIST 
| a eeeeeenne | 

Basic Date 1 May 1969 

Definition 

Control 

Cosine 

Carbon dioxide 

Couple 

Cycles per second 

Crossfeed 

Communications Sybsystem 

Coelliptic sequence initiation maneuver 

Command/Service Module 

Caution and warning 

Caution and warning electronics assembly 

Digital-to-analog 

Digital autopilot 

Decibel 

Direct current (d-c, u.m.) 

Digital command assembly 

Descent engine control assembly 

Decrease 

Data entry and display assembly 

Demodulator 

Descent 

Detector 

Developmental Flight Instrumentation 

Deadface relay 

Display inertial data (discrete) 

Differential 

Display 

Distrubution 
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Table D-1. Definitions of Symbols and Abbreviations (cont) 

Symbol or Abbreviation Definition 
  

D (cont) 

DN Down 

Descent propulsion section 

Deadface relay box 

Data storage electronics assembly 

Display and keyboard 

Differential velocity 

Elevation angle (angle between LM/CSM LOS and LM local 
horizontal plane at TIG, measured from direction of flight) 

Electronic control assembly 

Environmental Control Subsystem 

Explosive device 

Explosive Devices Sybsystem 

Electrocardiograph 

Electroluminescent 

Electromagnetic interference 

Extravehiclar mobility unit 

Engine 

Enter 

imergency oxygen system 

Electrical Power Subsystem 

Electronic replaceable assembly 

Error 

Extravehicular astronaunt 

Extravehicular visor assembly 

X-component of attitude error 

Y-component of attitude error 

Z-component of attitude error   
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Table D-l. Definitions of Symbols and Abbreviations (cont) 

Definition 
  

Fahrenheit 

  

  
  

FDAL Flight director attitude indicator 

FDBK Feedback 

FIT Fire-in-the-hole 

FL Flash 

FH Frequency modulation 

Fov Field of view 

fps Foot (feet) per second 

ft Foot (feet) 

FWD Forward 

G 

8 Gravity 

GASTA Gimbal angle sequencing transformation assembly 

ge Gigacycle(s) 

GDA Gimbal drive actuator 

GET Ground elapsed time 

GETI Ground elapsed time of ignition 

GMBL Gimbal 

GNECS Guidance, Navigation, and Control Subsystem 

GOX Gaseous oxygen 

GSE Ground support equipment 

GUID Guidance 

H 

i Altitude of active vehicle above launch pad radius at TIG 

h LM altitude above lunar landing site (ft) 

bh DOT li DOT = LM altitude rate (fps) 

Ha Apogee 

He Helium 

jig Mercury 

Hp Perigee 
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Table D-l. Definitions of Symbols and Abbreviations (cont) 

Symbol or Abbreviation Definition 

      
  

    

High (+) low (-) angular rate scaling 

Heater 

Heat transport section 

High voltage 

Water 

Heat exchanger 

Incidental amplitude modulation 

Inertial coupling data unit 

Intercommunication system 

1D Identification 

IF Intermediate frequency 

IG Inner gimbal (pitch) 

IGA Inner gimbal angle 

IMU Inertial measurement unit 

INCR Increase 

ind Indicator 

ind pwr fail lt Indicator power failure light 

ind pwr/sig fail 1t Indicator power/signal failure light 

K 

K Ground elapsed time of AEA clock zero 

KALCMANU Maneuver calculation 

ke Kilocyele(s) 

Kme Kilomegacycle(s) 

kpps Kilopulse(s) per second 

L 

LAT Lateral 

LDG Landing 

Lec LM guidance computer 

LH Left-hand 
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Table D-1. Definitions of Symbols and Abbreviations (cont) 
  

Symbol or Abbreviation 

L (cont) 

Definition 

  

Lio 

it 

LMP 

LOR 

Los 

LPD 

LR 

LsD 

it 

LTG 

  
me 

MGA 

MID 

min 

MOD 

MON 

MPS 

MPX 

MSD 

msec 

MSFN 

mv 

L mw 

Basic Date 1 May 1969 

  

Lithium hydroxide 

Lunar Module 

LM Pilot 

Lunar orbital rendezvous 

Line of sight 

Landing point designator 

Landing radar 

Least significant digit 

Light 

Lighting 

Local vertical boxes (axes) or low voltage 

Manual 

Manifold 

Maximum 

Megacycle(s) 

Middle gimbal (roll) 

Middle gimbal angle 

Midcourse 

Minimum 

Millimeter (s) 

Modulation 

Monitor 

Main Propulsion Subsysten 

Multiplexer 

Most significant digit 

Millisecond(s) 

Manned Space Flight Network 

Millivolt(s) 

Millivatts(s) 
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Table D-1. Definitions of Symbols and Abbreviations (cont) 

       

  

     

Symbol or Abbreviation Definition 
  

   

  

    
     

    

   

     

Noun, number of marks 

Mean orbital angular rate of LM in transfer orbit (rad/sec) 

WA Not applicable 

NB Navigation base 

NC Normally closed 

nm Nautical mile(s) 

No Normally open 

No. Number 

NORM Normal 

NRZ Honreturn-to-zero 

Naud liydrazine 

1.204 Nitrogen tetroxide 

OScPCs Oxygen supply and cabin pressure control section 

0G Outer gimbal (yaw) 

OGA Outer gimbal angle 

OPR Operate 

OPR ERR Operator error 

ORDEAL Orbital rate display - earth and lunar 

osc Oscillator 

OSCPCS Oxygen supply and cabin pressure control section 

oss Optical subsection 

ovb Overboard 

oviD Overhead 

oxID Oxidizer 

02 Oxygen 

Semilatus rectum (semiparameter) of LM transfer orbit (ft) 

Previous value of p in the iteration (ft)   Power Amplifier 
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Table D-1. Definitions of Symbols and Abbreviations (cont) 

    

P (cont) 

PAN Pulse amplitude modulation 

para Paragraph 

pb Pushbuttom switch (except pushbutton/light) 

pb/1t Pushbutton/light 

PBW Proportional bandwidth 

PCA Program coupler assembly 

POA Pulse code modulation 

PCMTEA Pulse-code-modulation and timing electronics assembly 

PDA Power distribution assembly 

PGA Pressure garment assembly 

PGNCS Primary guidance, navigation, and control section 

PGNS Primary guidance and navigation section 

Pi or W 3.1416 

PIP Pulse integrating pendulum 

PIPA Pulse integrating pendulous accelerometer 

PLSS Portable life support system 

PM Phase modulation 

PMP Premodulation processor 

Poss Possible 

P-P Peak-to-peak 

ppm Pulse(s) per minute 

Pps Pulse(s) per second 

PQGS Propellant quantity gaging system 

PRA Program reader assembly 

PRE Program reader electronics 

PRESS Pressure 

PRF Pulse repetition frequency 

PRIM Primary 

PRM Pulse ratio modulator 

PRN Pseudorandom noise   
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Table D-1. 

Symbol or Abbreviation 

Definitions of Symbols and Abbreviations (cont 

Definition 

  

R_ (cont) 

PRPLNT 

PS 

PSA 

psi 

psia 

psid 

PSK 

PT 

PTA 

PIT 

PVT 

PWR 

Q 

qa 

Qu 

q/D 

qr 

Qry 

quad 

R/C 

RC 

RCCA 

RCR   RCS 

RCVR 

Basic Date _1 May 1969 

Propellant 

Power supply 

Power and servo assembly 

Pound(s) per square inch 

Pound(s) per square inch absolute 

Pound(s) per square inch differential 

Phase-shift keyed 

Pressure transducer 

Pulse torque assembly 

Push-to-talk 

Pressure-volume-temperature 

Power 

Perigee (AGS) 

Apofocus attitude of LM trajectory 

Quality indicator 

Perigee altitude of predicted LM trajectory (AGS) (direct 
intercept only) 

Perigee altitude of LM trajectory 

Quantity 

Quadrant 

Rankine, geocentric radius vector, or LM-to-CSM range (AGS) 

LM altitude rate 

Reverse current 

Resistance-capacitance 

Rough combustion cutoff assembly 

Reverse-current relay 

Reaction Control Subsystem 

Receiver 
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Table D-1. Definitions of Symbols and Abbreviations (cont) 
  

  

    

TT 
Symbol or Abbreviation Definition | 

R_(cont) 

RCU Remote control unit 

rex X-component of CSM position (AGS) 

rey Y-component of CSM position (AGS) 

rez Z-component of CSM position (AGS) 

RD Relay driver 

RH Right-hand 

RDR Radar 

REF Reference 

REFSMMAT Reference stable member matrix 

REG Regulator 

RES Resolver 

RF Radio frequency 

rf Predicted orbit insertion burnout radius (AGS) 

RGA Rate gyro assembly 

RIB Relay junction box 

rms Root mean square 

RNDZ Rendezvous 

RNG Range 

RR Rendezvous radar 

RRE Rendezvous radar electronics 

RRSX Calculated range at time of radar range measurement 
RRSY 
RRSZ 

RT Resistance thermometer 

rx X-component of LM position (AGS) 

ry Y-component of LM position (AGS) 

rz 2-component of LM position (AGS) 

RZ Return-to-zero 

s 

SBPA S-band power amplifier 

SBX S-band transponder 
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Table D-1. Definitions of Symbols and Abbreviations (cont) 

Symbol or Abbreviations Definition 
  

  

S (cont) 

sc 

s/c 

SCEA 

SCERA 

S AE 

SE 

sec 

sel 

SENS 

SEP 

SEQ 

sHe 

sc 

SHFT 

sI¢ 

Sin 

soo 

sov 

SPA 

SPDT 

STBY 

sw 

sys 

t 

T (Align) 

TAL 

TAo 

Basic Date _1 May 1969 

Signal conditioner 

Stabilization and control 

Signal-conditioning electronics assembly 

Signal conditioner electronic replaceable assembly 

Term proportional to the sine of AE 

Systems Engineer 

Second(s); secondary 

Selector 

Sensitivity 

Separator 

Sequence 

Suppercritical helium 

Signal generator 

Shaft 

Signal 

Sine 

1 

Shutoff valve 

Signal-processing assembly 

Single-pole double-throw 

Standby 

Switch 

System 

(Transfer) Desired transfer time (sec) 

AGS computer time (AGS) 

State vector time (GET) selected to define IMU and LM 
orientation 

Absolute time 

Time from CSI to CDH     
Change Date —____ Page D-12 
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Table D-1. Definitions of Symbols and Abbreviations (cont) 
  r 

Symbol or Abbreviation Definition 
  

  

T (cont) 

TBD 

re 

T 

TCA 

tco 

TA 

Tav 

TE 

TE 

TEF 

TFI 

TF INT 

TG 

THR 

Ti 

Tiga 

TigB 

Tigc 

TLE 

Ty 

TN 

Tp 

T Perigee 

TPF 

TPL 

TPM 

tr 

TRANSL 

Basic Date 1 May 1969 

  

To be determined 

Thermocycle 

Time from CSI to CPI (AGS) 

Thrust chamber assembly 

Predicted time from CDIl to TPI 

Time to CDH, CSI, or TPL 

Target AV (AGS) 

Timing electronics equipment 

Temperature 

Time of free fall to 300,000 ft 

Time from Tig 

Time from intercept 

Time-to-go to engine cutoff 

Thrust 

Time to CSI (AGS) 

Time of ignition 

AGS computer time of CSI maneuver (AGS) 

Absolute time of CSI maneuver in (AGS) 

AGS computer time of TPI or midcourse maneuver (AGS) 

Tracking light electronics 

Telemetry 

Trim negative 

Trim positive 

Time to perigee 

Transfer phase final maneuver 

Transfer phase initiation 

Transfer phase midcourse 

Time to rendezvous (AGS) 

Translation 
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Table D-1. Definitions of Symbols and Abbreviations (cont) 

Symbol or Abbreviation Definition 

T (cont) 

TRUN Trunnion 

TICA Thrust/translation controller assembly 

TTL Time to initiate 

TTIG Time to ignition 

wv Television 

Tv¢ Thrust vector control 

tw Thumbwheel 

TX Telemetry transmitter 

u 

Unsymmetrical dimethylhydrazine 

Ultrahigh frequency 

Microsecond(s) 

Verb, inertial velocity vector at TIG, or LM Velocity (AGS) 

Volts, alternating current 

Voltage-controlled oscillator 

X-component of CSM velocity 

Y-component of CSM velocity 

Z-component of CSM velocity 

Volts, direct current 

Minus descent stage capability 

AV expended in V-body direction (updated every 2 seconds) 

AV expanded in Z-body direction (updated every 2 seconds 

Velocity 

Magnitude of velocity vector required by the LM for 
transfer orbit injection (fps) or magnitude of LM velocity 
to be gained   

VGX (LM) Component of VG vector resolved along present X-axis 

VGX (LV) Component of VG vector to TIG along (RXV) XR 

vGY (LM) Component of VG vector resolved along present Y-axis 

vGY (Lv) Component of VG vector at TIG along VXR   
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Table b-1. Definitions of Symbols and Abbreviations (cont) 
  

  

Symbol or Abbreviation 
— 

Definition 
  

V_ (cont) 

vGz (LM) 

VGZ (LV) 

VuF 

VLV 

Vo 

VOL 

vox 

VPI 

vpo 

Ypy 

Vpy 

vrms 

VI 

VX 

vyo 

Vz 

Ww 

warn lt 

W/B 

Wbx 

Wby 

Wbz 

Wex 

ey 

Wez   

Component of VG vector resolved along present Z-axis 

Component of VG vector at TIG along - R 

Very high frequency 

Valve 

AV for CSI maneuver (AGS) 

Volume 

Voice-operated relay 

Valve position indicator 

CDH maneuver AV (AGS valid in CSI) 

Velocity perpendicular to CSM orbit (AGS) 

VG component for out-of-plane steering in CSI and CDH 

Volts root mean square 

Total velocity required to rendezvous (direct interception 
only) 

Velocity along X-axis, altitude rate, or X-component of LM 
velocity (AGS) 

Lateral velocity, velocity along X-axis, or Y-component of 
LM velocity (AGS) 

LM velocity normal to CSM orbit plane (AGS) 

Forward velocity, velocity along Z-axis, or Z-component of 
IM velocity (AGS) 

warning light 

water boiler 

X-unit vector for commanding attitude (AGS) 

Y-unit vector for commanding attitude (ACS) 

Z-unit vector for commanding attitude (AGS) 

X-unit vector normal to CSM orbit (AGS) 

Y-unit vector normal to CSM orbit (AGS) 

Z-unit vector normal to CS?! orbit (AGS) 
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Table D-1. 
    

  

Symbol or Abbreviation 

Definitions of Symbols and Abbreviations (cont) 

Definition    
  

   
XMTR 

XPNDR 

XTAL 

Ib 

Yex 

Yey 

Yeu 

yf 

Yx 

Yz 

In
 

Ie
 

AE 

Sh 

4h 

Ali 

OP 

AR 

Aro 

AT     
    

Basic Date 1 May 1969. 

LM vertical axis 

Transmitter 

Transponder 

Crystal 

LY Lateral axis 

X-component of CSM position (AGS) 

Y-component of CSM position (AGS) 

Z-component of CSM position (AGS) 

Predicted value of out-of-CSM-orbit plane position (ACS) 

X-component of LM position (AGS) 

Y-component of LM position (AGS) 

Z-component of LM position (AGS) 

IM fore-aft axis 

difference between initial and final eccentric anomalies 
of transfer orbit (rad) 

Altitude differential 

AGS computer time (AGS) 

Altitude between active and passive vehicle at TIG 

Pressure differential 

Change in p for next iteration (ft) 

Magnitude of difference between position state vector 
before and after incorporation of mark data 

Differenctial altitude in coelliptic orbit (AGS valid in 
CSI, CDH) 

Time increment until TPI used in guidance TPI search 
routine 

    

Time required for transfer from TIG (IPI) to time of 
intercept 

Change Date 
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Table D-1l. Definitions of Symbols and Abbreviations (cont) 

Symbol or Abbreviation Definition 

  

4 (cont) 

AV Velocity change (differential) or magnitude of difference 
between state vector before and after incorporation of 
mark data 

AV (CDH) Required impulsive AV to accomplish CDH maneuver at TIG 
(CDH) 

AV (CSI) Required impulsive AV to accomplish CSI maneuver at TIG 
(csI) 

AVex AV in X-direction (AGS) 

AVgy AV in Y-direction (AGS) 

AVgz AV in Z-direction (AGS) 

Avm Measured AV magnitude 

AV (MID) Required impulsive AV to accomplish next midcourse maneuver 
at TIG (ID) 

  

AV (TPF) Required impulsive AV to accomplish intercept (TPT) 
maneuver at calculated time of intercept 

AV (TPI) Required impulsive AV to accomplish TPI maneuver TIG (TPI) 

Avy External AV component in horizontal direction perpendicular 
to CSM orbit plane (AGS) 

AVX (LM) Component of integrated acceleration along LM +X-axis 

AVX (LV) Component of AV applied at TIG along (RXV) XR 

AVY (LM) Component of integrated acceleration along LM +¥-axis 

AVY (LV) Component of AV applied at TIG along VXR 

AVZ (LM) Component of integrated acceleration along IM +Z-axis 

AVX (LV) Component of AV applied at T1G along -R 

Ae Angular difference between RR indicated LOS and state 
vector LOS 

% Angle 

a Alpha - Semimajor axis of transfer orbit (ft) 

6 Phase 

° Infinity 

< Is equal to or less than 

2 Is equal to or greater than 

< Is less than 

> Is greater than     
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Table D-1. Definitions of Symbols and Abbreviations (cont) 
  

  

YS 
Symbol or Abbreviation Definition 

Angle between LM +Z-axis and local horizontal ‘plane (AGS) 

Angle between LM +Z-axis and local horizontal plane (pitch) 

Predicted LOS angle at TPI time (AGS TPI only) 

Yaw VY 

Roll 

Angle between RR LOS and LM +Z-axis 

CY 

—S 

-~ 
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Figure 3-2. Controls and Displays 
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