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. 99946 
. 99945 
. 99944

10 
9 
8 
7 

> 6

50
51
52
53
54

& 69400 
. 69654 
. 69907 
. 70159 
. 70409

11. 30600 
. 30346 
. 30093 
. 29841 
. 29591

8. 69453 
. 69708 
. 69962 
. 70214 
.70465

255
254
252
251
249
248
246
245
244
243

11. 30547 
. 30292 
. 30038 
. 29786 
. 29535

10. 00053 
.00054 
.00054 
.00055 
.00056

1
0
1
1
0

55
56
57
58
59
60

8. 70658 
. 70905 
. 71151 
. 71395 
. 71638 

8. 71880

TIT29342 
. 29095 
. 28849 
. 28605 
. 28362 

11. 28120

8. 70714 
.70962 
.71208 
.71453 
. 71697. 

8. 71940

11. 29286 
. 29038 
. 28792 
. 28547 
. 28303 

11. 28060

10. 00056 
.00057 
.00058 
.00058 
.00059 

10. 00060

1
1
0
1
1

9. 99944 
.99943 
. 99942 
. 99942 
. 99941 

9. 99940

5
4
3
2
1
0

t
9 2 ° - *  cos

Diff.
V sec cot Diff.

1' tan CSC
Diff.

1' sin < -8 7 °



Logarithm s of Trigonometric Func
0 )tions

3 ° - sin Diff.
1' CSC tan Diff.

1' c o t . sec Diff.
1' c o s  *·1 7 6 °

*
»
0
1
2
3
4

8. 71880 
. 72120 
. 72359 
. 72597 
. 72834

240 
239 
238 
237 
235 
234 
232 
232 
230 
229 
228 
226 
226 
224 
223 
222 
220 
220 
219 
217 
216 
216 
214 
213 
212 

~ 211 
210 
209 
208 
208 
206 
205 
204 
203 
202 
201 
201 
199 
199 
197 
197 
196 
195 
194 
193 
192 
192 
190 
190 
189 
188 
187 
187 
186 
185 
184 
183 
183 
181 
181

11. 28120 
. 27880 
. 27641 
. 27403 
.27166

8. 71940 
. 72181 
. 72420 
. 72659 
. 72896

241
239
239
237
236

11. 28060 
. 27819 
. 27580 
.27341 
.27104

10. 00060 
. 00060 
.00061 
. 00062 
.00062

--0
1

1

9. 99940 
.99940 
. 99939 
.99938 
.99938

. 60 
59 
58 

.57 
56

5
6 
7

8. 73069 
. 73303 
. 73535

11. 26931 
. 26697 
. 26465

, . 73366 
.736001

234
234
232

11. 26868 
.26634 
.26400

10. 00063 
.00064

t_  00064t

1

1

9. 99937 
.99936 
'. 99936 
.99935 
.99934

.55
54
53
52
518

9
.73767 
.73997

.26233 

. 26003
1-77383?

.^4063" 231
229

. 26168 

. 25937
. 00005 
. 00066 1

10
11
12
13
14

8. 74226 
. 74454 
. 74680 
, 74906 
. 75130

11. 25774 
. 25546 
. 25320 
. 25094 
. 24870

8. 74292 
. 74521 
.74748 
. 74974 
. 75199

229
227
226
225
224

11. 25708 
. 25479 
.25252 
. 25026 
. 24801

10. 00066 
.00067  
. 00068 
. 00068 
. 00069 

10. 00070 
. 00071 
. 00071 
.00 07 2  
.00073

1
1

1

9. 99934 
. 99933 
. 99932 
. 99932 
,99931 

9. 99930 
.99929 
. 99929 
. 99928 
. 99927 

9. 99926 
. 99926 
.99925 
.99924 
. 99923

50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26

15
16
17
18 
19

8. 75353 
. 75575 
. 75795 
.76015 
. 76234

11. 24647 
. 24425 
. 24205 
. 23985 
. 23766

8. 75423 
. 75645 
. 75867 
. 76087 
. 76306

222
222
220
219
219

11. 24577- 
.24355 
. 24133 
. 23913 
; 23694

1

1

1
20
21
22
23
24

8. 76451 
. 76667 
. 76883 
. 77097 
. 77310

ΪΪ . 23549 
. 23333 
. 23117 
.22903 
. 22690

8. 76525 
. 76742 
. 76958 
. 77173 
. 77387

217
216
215
214
213
211
211
210
209
208
206
206
205
204
203
202
201
201
199
198
198
196
196
195.
194
193
192
192'
190
190
189
188
188
186
186
185
184
184
182
182

11. 23475 
.23258 
. 23042 
. 22827 
. 22613

10. 00074 
. 00074 
.00075 
. 00076 
.00077

1
1
1

25
26
27
28 
29

8. 77522 
. 77733 
. 77943 
. 78152 
. 78360

11. 22478 
_ 22267 
. 22057 
. 21848 
. 21640

8. 77600 
. 77811 
. 78022 
. 78232 
.78441

11. 22400 
. 22189 
. 21978 

,.2 1 7 6 8  
. 21559

10. 00077 
.00078 
. 00079 
. 00080 
.00080

1
1
1

1

9. 99923 
.99922 
. 99921 
. 99920 
.99920

30
31
32
33
34

8. 78568 
.78774  
. 78979 
. 79183 
. 79386

11. 21432 
.21226 
. 21021 
.20817 
. 20614

a  78649 
. 78855 
. 79061 
. 79266 
. 79470

11. 21351 
.21145 
.20939 
.20734 
. 20530

10. 00081 
.00082  
. 00083 
.00083  
.00084

1
1

1
1

9. 99919 
. 99918 
. 99917 
. 99917 
. 99916

35
36
37
38
39

8. 79588 
.79789 
. 79990 
. 80189 
. 80388

11. 20412 
.20211 
. 20010 
. 19811 
. 19612

8. 79673 
.79875 
.80076 
.80277 
.80476

11. 20327 
. 20125 
. 19924 
. 19723 
. 19524

10. 00085 
. 00086 
.00087  
.00087  
.00088

1
1

1
1

9. 99915 
. 99914 
. 99913 
. 99913 
. 99912

25
24
23
22
21

40
41
42
43
44

8. 80585 
.80782 
.80978 
. 81173 
. 81367

11. 19415 
. 19218 
. 19022 
. 18827 

' . 18633

8. 80674 
.80872 
. 81068 
. 81264 
. 81459

11. 19326 
.19128 
. 18932 
. 18736 
. 18541

10. 00089 
. 00090 
. 00091 
.00091 
.00092

1
1

1
1

9. 99911 
. 99910 
. 99909 
. 99909 
. 99908

20
19
18
17
16

45
46
47
48
49

8. 81560 
. 81752 
. 81944 
. 82134 
. 82324

11. 18440 
. 18248 
. 18056 
. 17866 
. 17676

8. 81653 
. 81846 
.82038 
. 82230 
. 82420

11. 18347 
. 18154 
. 17962 
.17770 
.17580

10. 00093 
.00094  
. 00095 
.00096 
.00096

1
1
1

1

9. 99907 
. 99906 
. 99905 
. 99904 
.99904

15
14
13
12
11

50
51
52
53
54

8. 82513 
. 82701 
.82888 
.83075 
. 83261

11. 17487 
. 17299 
. 17112 
. 16925 
. 16739

8. 82610 
. 82799 
. 82987 
; 83175 
. 83361

11. 17390 
. 17201 
. 17013 
. 16825 
. 16639

10. 00097 
. 00098 
.00099  
.00100 
.00101

1
1
1
1

9. 99903 
.99902 
.99901 
. 99900 
. 99899

10
9
8
.7
6

55
56
57
58
59
60

& 83446 
.83630 
. 83813 
.83996 
. 84177 

8. 84358

11. 16554 
. 16370 
. 16187 
. 16004 
.-15823 

11. 15642

8: 83547 
. 83732 
. 83916 
.84100 
. 84282 

8. 84464

11. 16453 
. 16268 
. 16084 
. 15900 
. 15718 

11. 15536

10. 00102 
.00102 
.00103 
.00104 
.00105 

10. 00106

1
1
1
1

9. 99898 
. 99898 
.99897 
. 99896 
. 99895 

9. 99894

5
7 4  ■ 

3 
2 
1 
0

t
9 3 ° - *  c°®

XHff.
1' see cat Diff.

1' tan CSC Diff. sin « • 8 6 °



C l - )  Logarithms of Trigonornetric Fun<:tions

4 ° -*  sin
4

Diff.
r CSC tan Diff. 

. 1' cot sec Diff.
1' c o s  4 -1 7 5 °

Ir
t
0
1
2
3
4

8. 84358 
. 84539 
.84718 
·. 84897 
. 85075

181
179
179
178
177
177
176
175
175
173
173
173
171
171
171
169
169
169
167
168 
166 
166 
165 
164 
164 
163 
163 
162 
162 
160 
161 
159 
159 
159 
158 
157. 
157 
156 
155 . 
155 
155 
154 
153 
153 
152 
152 
151 
151 
150 
150 
149 
149 
148 
147 
147 
147 
146 
146 
145 
145

11. 15642 
. 15461 
. 15282 
. 15103 
. 14925

8. 84464' 
. 84646 
. 84826 
. 85006 
. 85185

182
180
180
179
178
177
177
176
176
174
174
174
172
172
171
171
170
169
169
168
167
167
166
165
165
165
163
163
163
161
162
160
160'
160
159
158
158
157
157
156
155
155
155
153
154 
153 
152 
152 
151 
151 
150 
150 
149
148
149 
147 
147 
147 
146 
146

11. 15536 
.15354 
. 15174 
.14994 
. 14815

10. 00106 
. 00107 
. 00108 
. 0010!) 
. 00109

1 
:  1

1
1

1
1

1

1

1
1

1

1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1

1
1
1
1
1
1
1

9. 99894 
.99893 
. 99892 
. 99891 
. 99891

60
59
58
57
56

5
6
7
8 
9

8. 85252 
. 85429 
. 85605 
. 85780 
. 85955

11. 14748 
. 14571 
. 14395 
. 14220 
. 14045

8. 85363 
. 85540 
. 85717 
. 85893 
. 86069

11. 14637 
. 14460 
. 14283 
. 14107 
. 13931 

11. 13757 
. 13583 
. 13409 
. 13237 
. 13065

10. 00110 
. 00111 
. 00112 
.00113 
. 00114

9, 99890 
.99889 
. 99888 
. 99887 
. 99886

55
54
53
52
51

10
11
12
13
14

8. 86128 
. 86301 
. 86474 
: 86645 

'.86816

11. 13872 
. 13699 

..  13526 
. 13355 
. 13184

8. 86243 
. 86417 
. 86591 
. 86763 
. 86935

10. 00115 
. 00116 
. 00117 
. 00118 
. 00119

■ 9. 99885 
. 99884 
. 99883 
. 99882 
. 99881

50 
49 
48 
47. 

• 46
15
16
17
18
19
20 
21 
22
23
24

8. 86987 
. 87156 
. 87325 
. 87494 
. 87661,

11. 13013 
. 12844- 
. 12675 
. 12506 
. 12339

8. 87106 
. 87277 
. 87447 
. 87616 
. 87785

11. 12894 
. 12723 
. 12553 
. 12384 
. 12215 

11. 12047 
. 11880 
. 11713 
. 11547 
. 11382 

11. 11217 
.11052 
. 10889 
. 10726 
. 10563

10. 00120 
. 00121 
. 00121 
. 00122 
. 00123 

10. 00124 
. 00125 
. 00126 
. 00127 
. 00128

9. 99880 
. 99879 
. 99879 
. 99878 
. 99877

45
44
43
42
41

8. 87829 
. 87995 
.88161 
. 88326 
. 88490

11. 12171 
. 12005 
. 11839 
. 11674 
. 11510

8. 87953 
. 88120 
. 88287 
. 88453 
. 88618 

‘ 8788783 
. 88948 
. 89111 
. 89274 
. 89437

9. 99876 
.99875 
.99874 
. 99873 
. 99872

40
39
38
37
36

25
26
27
28
29
30
31
32
33
34

& 88654 
. 88817 
. 88980 
. 89142 
. 89304

11. 11346 
. 11183 
. 11020 
. 10858 
. 10696 

11. 10536 
. 10375 
. 10216 
. 10057 
. 09898

10. 00129 
. 00130 
. 00131 
. 00132 
. 00133

9. 99871 
. 99870 
. 99869 
. 99868 
. 99867

35
34
33
32
31

8. 89464 
. 89625 
. 89784 
. 89943 
. 90102

8. 89598 
. 89760 
. 89920 
. 90080 
. 90240 

a  90399 
. 90557 
. 90715 
. 90872 
. 91029

11. 10402 
. 10240 
. 10080 
. 09920 
. 09760

10. 00134 
. 00135 
. 00136 
. 00137 
. 00138

9. 99866 
. 99865 
. 99864 
. 99863 
. 99862

30
29
28
27
26

35
36
37
38
39

8. 90260 
. 90417 
. 90574 
. 90730 
. 90885

11. 09740 
. 09583 
. 09426 
. 09270 
. 09115

11. 09601 
. 09443 
. 09285 
. 09128 
. 08971

10. 00139 
. 00140 
. 00141 
. 00142 
. 00143

9. 99861 
.99860 
. 99859 
. 99858 
. 99857

25 
24 ‘ 
23 
22 
21

40
41
42
43
44

8. 91040 
.91195 
. 91349 
. 91502 
. 91655

11. 08960 
. 08805 
. 08651 
. 08498 
. 08345

8. 91185 
. 91340 
.91495 
.91650 
. 91803

11. 08815 
. 08660 
. 08505 
. 08350 
.08197

10. 00144 
. 00145 
. 00146 
. 00147 
. 00148

9. 99856 
.99855 
. 99854 
. 99853 
.99852

20.
19
18
17
16

45
46
47
48
49

8. 91807 
. 91959 
. 92110 
. 92261 
. 92411

11. 08193 
. 08041 
. 07890 
. 07739 
. 07589

a  91957 
.92110 
. 92262 
.92414 
. 92565

11. 08043 
. 07890 
. 07738 
. 07586 
.07435

10. 00149 
. 00150 
. 00152 
. 00153 
. 00154

9. 99851 
.99850 
.99848 
. 99847 
.99846

15
14
13
12
11

50
51
52
53
54

8. 92561' 
. 92710 
. 92859 
. 93007 
.93154

11. 07439 
. 07290 
. 07141 

. . 06993 
. 06846

a  92716 
.92866 
. 93016 
.93165 
. 93313

11. 07284 
. 07134 
. 06984 
. 06835 
. 06687

10. 00155 
. 00156 
. 00157 
. 00158 
. 00159

9. 99845 
. 99844 
. 99843 
. 99842 
. 99841

10
9
8
7
6

55
56
57
58
59
60

8. 93301 
. 93448 
. 93594 
. 93740 
. 93885 

8. 94030

11. 06699 
. 06552 
. 06406 
. 06260 
. 06115 

11. 05970

a  93462 
. .93609 
.93756 
.93903 
. 94049 

a  94195

11. 06538 
: 06391 
. 06244 
. 06097 
. 05951 

11. 05805.

10. 00160 
. 00161 
. 00162 
. 00163 
. 00164 

10. 00166

9. 99840 
. 99839 
. 99838 
. 99837 
. 99836 

9. 99834

5
4
3
2
1
0

t
9 4  °-*  cos

Diff.
1' sec cot Diff.

1' tan CSC Diff. 1 β « η  < -§5°



5 °"*  sin 
*

Diff.
V

■
CSC tan Diff.

1' cot sec Diff.
1' C O S  4 - 1 7 4 °

4
1 
0 
1
2
3 .
4

8. 94030 
.94174 
. 94317 
.94461 
. 94603

144;
143‘
144
142
143
141
142 
141 
140 
140 
139 
139 
139 
138 
138 
137 
137 
136 
136 
136. 
135 
135 
134 
134 
133 
133 
133 
132 
132 
131 
131 
131 
130 
130 
129 
129 
129 
128 
128. 
128 
127 
127 
126 
126 
126 
125 
125
124
125
123
124 
123 
123 
122 
122 
122 
121 
121 
121 
120

11. 05970 
.05826 
. 05683 
.05539 

. ,05397

8. 94195 
.94340 
.94485 
.94630 
.94773

145
145
145
143
144 
143 
142 
142 
142 
141
140
141
139
140
138
139 
138
137
138
136
137
135
136 
135 
135 
134 

.134
133 
133 
133 
132 
132 
131 
131 
131 
130 
130 

. 130 
129 
128 
129 
128
127
128 
127 
126 
126 
126 
126 
125 
125 
124 
124 
124 
123 
123 
123 
122 
122 
122

11. 05805 
. 05660 
. 05515 
. 05370 
. 05227

10, 00166 
. 00167 
. 00168 
. 00169 
.00170

1
1

1
1
1
1

1

1

1

1
1
1
1
1

1
1
1
1

1
1
1

1
1
1

1
1
1

1
1
1

1
1
1

1
1

1
1

1

1

9. 99834 
.99833 
.99832 
. 99831 
.99830

60
59
58
57
56

5
6
7
8 ■ 
9

8. 94746 
. 94887 
. 95029 
.95170 
.95310 

8 95450 
.95589 
.95728 
. 95867 
. 9(5005 

8. 96143 
.96280 
. 96417 
. 96553 
. 96689

11. 05254 
. 05113 
. 04971. 
. 04830 
. 04690

8. 94917 
. 95060 
. 95202 
. 95344 
. 95486

11. 05083 
. 04940 
. 04798 
. 04656 
. 04514

10. 00171 
. 00172 
.00173 
. 00175 
. 00176

9. 99829 
.99828 
. 99827 
. 99825 
. 99824

55
54
53
52
51

10
11
12
13
14

11. 04550 
. 04411 
. 04272 
. 04133 
. 03995

8. 95627 
.95767 
.95908 
.96047 
.96187

11. 04373 
. 04233 
. 04092 
. 03953 
. 03813

10. 00177 
. 00178 
. 00179 
.00180 
. 00181 

10. 00183 
. 00184 
. 00185 
. 00186 
. 00187

9. 9982:} 
. 99822 
. 99821 
. 99820 
. 99819

50
49
48
47
46

15
16
17
18 
19

XI. 03857 
.03720  
.03583 
.03447 
.03311

8. 96325 
. 96464 
. 96602 
. 96739 
.96877

11. 03675 
. 03536 
. 03398 
. 03261 
. 03123

9. 99817 
. 99816 
. 99815 
. 99814 
. 99813

45
44
43
42
41

20
21
22
23
24
25
26
27
28 
29

8. 96825 
. 96960 
. 97095 
.97229 
.97363

11. 03175 
.03040 
. 02905- 
.02771 
. 02637

8. 97013 
. 97150 
.97285 
.97421 
.97556

11. 02987 
.02850 
. 02715 
. 02579. 
. 02444

10. 00188 
. 00190 
. 00191 
: 00192 
. 00193 

iO. 00194~ 
.00196
.00197
. 00198 
. 00199

9. 99812 
. 99810 
. 99809 
. 99808 
. 99807 

9. 99806 
. 99804 
. 99803 
.99802 
. 99801

40
39
38
37
36

8. 97496 
. 97629 
. 97762 
. 97894 
. 98026

11. 02504 
. 02371 
.02238 
.02106 
. 01974

8. 97691 
.97825 
.97959 
. 98092 
.98225

11. 02309 
. 02175 
; 02041 
. 01908 
.017/5

35 
. 34 

33 
. 32. 

31
30
31
32
33
34

8. 98157 
.98288 
. 98419 
. 98549 
.98679

11. 01843 
. 01712 
. 01581 
.01451 
. 01321

8. 98358 
.98490 
.98622 
. 98753 

. .98884

11. 01642 
. 01510 
.01378 
. 01247 
.01116

10. 00200 
. 00202 
. 00203 
. 00204 
. 00205

9. 99800 
.99798 
I 99797 
. 99796 
. 99795

30
29
28
27
26

35
36
37
38
39

8. 98808 
. 98937 
.99066 
.99194 
.99322

11. 01192 
. 01063 
. 00934 
. 00806 
. 00678

8. 99015 
. 99145 
. 99275 
. 99405 
.99534

11. 00985 
. 00855 
. 00725 
.00595 
. 00466

10. 00207 
. 00208 
. 00209 
. 00210 
. 00212

9. 99793 
.99792 
. 9!»791 
. 99790 
. 99788

25
24
23
22
21

40
41
42
43
44

8. 99450 
.99577 
.99704 
.99830 

8.99956

11. 00550 
. 00423 
. 00296 
. 00170 

11. 00044

8. 99662 
.99791

8. 99919
9. 00046 

.00174

11. 00338 
. 00209 

11. 00081 
10. 99954 

. 99826

10. 00213 
.00214 
.00215 
. 00217 
. 00218

9. 99787' 
.99786 
. 99785 
. 99783 
. 99782

20
19
18
17
16

45
46
47
48
49

9.00082 
. 00207 
.00332 
.00456 
.00581

10. 99918 
:.9 9 7 9 3  
.99668  
.99544 
.99419

9. 00301 
.00427 
. 00553 
. 00679 
. 00805

10. 99699 
. 99573 
. 99447 
. 99321 
. 99195

10. 00219 
. 00220 
.00222 
. 00223 
. 00224

9. 99781 
. 99780 
.99778 
. 99777 
. 99776

15
14
13
12
11

50
51
52
53
54

9.00704 
.00828 
.00951 
; 01074 
.01196

10. 99296 
.99172 
. 99049 
.98926 
.98804

9. 00930 
. 01055 
.01179 
.01303 
.01427

10. 99070 
.98945 
. 98821 
.98697 
. 98573

10. 00225 
. 00227 
. 00228 
. 00229 

. .  00231

9. 99775 
. 99773 
.99772 
.99771 
. 99769

10
9
8

, -7 V 
6 ·

55
56
57
58
59
60

9. 01318 
.01440 
. 01561 
.01682 
* 01803 

9. 01923

10. 98682 
.98560 
.98439 
.98318 
.98197 

10. 98077

9. 01550 
. 01673 
. 01796 
. 01918 
. 02040 

9. 02162

10.98450 
;98327 
. 98204 
. 98082. 
. 97960 

10. 97838

10. 00232 
.00233  
. 00235 
. 00236 
. 00237 

10. 00239

9. 99768 
. 99767 
. 99765 
. 99764 
. 99763 

9. 99761

-5 ·. 
4 ' 
3 
2 
1 
0

9 5 ° - *  cos
Diff.

1' sec cot Diff.
1' tan CSC

Diff.
1'

f
sin  « - 8 4 °



L
o

g
ar

it
h

m
s 

of
 

T
ri

g
o

n
o

m
et

ri
c 

F
u

n
c

ti
o

n
s

m
o
o

o
0)
M

I I · t I :I ! . 1 I©  ©  00 N  tO ,vO ^  CO CM Ό  ©  00 h*· <C l>0 τί* CO C M I ©  ©  00 <0 lO '^CO C^'-H 'O O iO O r^tO iO '^CO CS»-' © o> cor^< o vO ^  CO CM <̂ * ©  ©  00 N  <0 ‘O *t* CO CM '
tOvOvOvOioUoiOvOvr5iO,» 0 ’* t ^ ' » t t t , > '^ ^ f^ tT f« ^ ^ C 0 f0 C 0 C 0  CO fO CO CO tO CO CM CM CM CM CM CM CMCM CM CS ^  h

*-h O  ©  tO 
(O <0 vO VO vO 
Is-1>* Is- t * · ts·» 
©  ©  ©  ©  ©  
©  ©  05 05 05

o> ’ ’ *

vO CO CM ©  
iO  vO iO  vO yp 
t""· t'·» h* h- N · 
©  05 ©  ©  ©  
©  05 ©  05 ©  

©

o o t^ io ^ c M  *— © oor^< d 
r i '^ T f - i ^ ^ . ^ ^ c o c o e o  
N N N N N  
© © © © © - © © © © ©  
© © © © © , © 0 5 © © ©  

05 * * * ’ ©

! o
< © i ^ r O  

• 00 
I

«ψ CO ·“ · ©  00 co co co co cm 
N N N N N  
©  ©  ©  © :©  
©  ©  ©  ©105

05

h- CO T f  CO ·—< 
CM CM CM CM CM h- !>· t» Ν» N 
©  ©  ©  ©  ©  
©  05 05 05 05 

05

O  00 r '̂CO ^  CO ©  00 N  vO r f  CM --< ©  00 <D vO CO CM ο  ©  Ν» te  ·*τ CO -< O  00 N· m 
^  r—i r-« i-η  Ο  O  O O O O ©  ©  ©  ©  0 5  o> © o o o o o o o o  0 0  0 0  0 0  Is*  t>* Is ·
N N N N N  h . t > N N N : N N M ^ O , i O O « O i O t O  cC CO tC  tO <C CC<0 <C<0 <0 C0 .© © © © © ©©©©© ©©©©© © © © © © © © © © © ’ © © © © ©  © © © © © . © © © © © ©  

05 0 5 © © © } © © © © ©  ©  ©  ©  ©  ©  © © © © © ©

H  H  CMh ‘ CM h  CM CM h  CM CM v~*' CM < CM ^  CM ·—' CM ^  CM ^  CM CM —- CM ’ t a  v

r\  ~

©  O  ^  CO ^  
CO ^  Ti«
CM CM CM CM CM 
O O O O O  
O O O O O

VO Ni 00 05 r-Hrf* ^  ■sr -rf iO 
CM CM CM CM CM 
O O O O O  
©  ©  O  O  O

CM CO vO <0 00 
IQ iQ iO νθ Ό  CM CM CM CM CM
o o o g g
O  O  O  (

©  O  CM CO tt< 
(0 < 0 < 0< 0< 0  
CM CM CM CM CM
o o o o o
o o o o o

to σ> o  cm
< 0 < 0 < 0 N N
CM CM CM CM CM
O O O O O
o o o o o

CO Tf* <0 b· ©  
S  N  l> h· N  CM CM CM CM CM
o o o o o
o o o o o

O M C O 'T t O  
00 00 00 00 00 
CM CM CM CM CM 
O O O O O  
O O O O O

t"» ©  ©  CM CO00 oo © © ©
CM CM CM CM CM 
O O O O O  
O O O O O

ιο  <o oo ©  h  cm -φ »o oo o  — CO <o
©  ©  ©  ©  O  O O O O O
CM CM CM CM CO co co co co co  co co co co co
o o o o o  O O O O O  O O O O O
O O O O O  O O O O O  O O O O O

©  o  cm co io
^  ~  CM CM CM CM
co co co co co co 
©  ©  ©  ©  ©  c  
o  o  o  o  o  Ο 

ν
</J
y

r -

o
•u

O 0 t ^ < 0 l 0 i 0 | ^ i 0 i 0 < 0 0 0
c o ^ © r ^ i o c o * - « © t ^ i o

.O Q h - v o ^ C O iC M '- ^ Q O N, I  ̂  "  W NJ W
N N h N N  © © © © © N  <0 <0 CO © © © © ©

©  CO CO 00 CM »C ©  CO N CM NCM t>.C0©<OCM ©M ,,tC M © 00 h · co cm o  oo to  vo co ·—1 o  oo r̂ . vo ^  cm ~  © o o r^ io * ^  co cm —· ©  oo
CO VQ -*t« CM ·—' O  ©  0Q t ·̂ ΙΟ CO CM ^  Ο  00 t'* <0 VO ^  CO CM ^  ©  00 
<O<O<O<O<O <OUO»OlOiO 1 0 *0 ^ 0 1 0 ^ 0  r r r f ^ h ^ ^ . ^ - ' i f ’̂ COCO© © © © © i © © © © © ! © 05 © © © j © © © © © | © © © © © 
© ..............d ...............d  * ’ ‘ ’ d  ' ’ ’ * id * ’ ’ '

<0 10 vO "I* ^  
t'- <0 uo CO
r»· <o io  co 
CO CO CO CO CO © © © © ©

vo vo <0 t"» © 
CM ^  o  ©  00 
CM η  O  00 
CO CO CO CM CM © © © © ©

O M ^ t N ©  CM <C ©  CO h* " I C O O O C
o c r ^ o i o ^  CO CM CM ^  — o  o  ©  ©  oc
<0 Ό rr CO CM O  ©  OC b- <C iQ -t* CN 1 O
CM CM CM CM CM CM CM ~  η  η  ~  h© © © © © © © © © © ©©©©©©

Q ~
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1 ° -*  sin 
4

Diff.
Γ CSC tan Diff.

1' cot sec Diff.
1' cos « - 1 .7 2 °

0
1
2
3
4

9. 08589 
. 08692 
. 08795 
. 08897 
. 08999

103
103
102
102
102
101
102
101
101
1-00
101
100
100
99

100
99
99
98
99 
-98 
98 
98 
98 
97 
97 
97 
97
96
97 
96 
96
95 -
96 
95 
95 
*95
94
95 
94 
94
93
94 
93 
93 
93 
93 
93 
92 
92 
92 
92
91
92 
91 
91
90
91
90
91 
90

10. 91411 
. 91308 
. 91205 
. 91103 
. 91001

9. 08914 
.09019 
. 09123 . 
. 09227 
. 09330

105
104
104
103
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103 
103 
102 
103 
102 
102 
101 
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101 
101 
101 
101 
100 
100 
100 
100
99
99
99
99
99
98
98
98
98
97
98 
97 
97
96
97 
96 
96 
96 
96 
95 
95 
95 
95 
95
94
95 
94 
94
93
94 
93 
93 
93 
93 
92
92
93
91
92

10. 91086 
. 90981 
. 90877 
. 90773 
. 90670

10. 00325 
. 00326 
. 00328 
. 00330 
.00331

1 
2 
2 
1 
2 
1 - 
2 
1 
2 
2 
1 
2 
1 
2 
2 
1 
2 
1 
2 
2 
1 
2 
2 
1 
2 
2 
1 
2  
1 
2 
2 
1 
2 
2 
2 
1 
2  
2 
1 
2 
2 
1 
2 
2 
2 
1 
2 
2 
1 
2 

.2 
2 
1 
2 
2 
2 
1 
2 

• 2 
2

9. 99675 
.99674 
.99672 
. 99670 
. 99669

.60
59
58
57
56

5
6
7
8 
9

9. 09101 
.09202 
. 09304 
-. 09405 
.09506

10. 90899 
. 90798 
. 90696 

. . 90595 
.90494

9. 09434 
. 09537 
. 09640 
. 09742 
. 09845

10. 90566 
. 90463 
. 90360 
. 90258 
. 90155

10. 00333 
. 00334 
. 00336 
. 00337 
. 00339

9. 99667 
. 99666 
. 99664 
. 99663 
. 99661 .

55
54
53
52
51

10
11
12
13
14

9. 09606 
. 09707 
. 09807 
. 09907 
.10006

10. 90394 
. 90293 
. 90193 
.90093 
.89994

9. 09947 
. 10049 
. 10150 
. 10252 
. 1:0353

10. 90053 
.89951 
. 89850 
.89748 
. 89647

10. 00341 
. 00342 
. 00344 
.00345 

.. 00347

9. 99659 
.99658 
.99656 
.99655  
; 99653

50
49
48
47

■ 46

15
16
17
18 
19

9. 10106 
.10205 
. 10304 
. 10402 
. 10501

10. 89894 
.89795 
. 89696 
.'89598 
. 89499

9. 10454 
.10555 
. 10656 
. 10756 
. 10856

10. 89546 
. 89445 
. 89344 
. 89244 
. 89144 

10. 89044 
·. 88944 
. 88845 
. 88746 
. 88647

10. 00349 
. 00350 
. 00352 
. 00353 
. 00355

9. 99651 
. 99650 
. 99648 
. 99647 
. 99645

45
44
43
42
41 .
40
39
38
37
36

20
21
22
23
24

9. 10599 
. 10697 
. 10795 
. 10893 
. 10990

10. 89401 
. 89303 
. 89205 
. 89107 
. 89010

9. 10956 
. 11056 
. 11155 
. 11254 
. 11353

10. 00357 
. 00358 
. 00360 
.00362 
. 00363

9. 99643 
.99642 
. 99640 
. 99638 
. 99637

25
26
27
28 
29

9. 11087 
.11184 
. 11281 
. 11377 
.11474

10. 88913 
.88816 
. 88719 
. 88623 
. 88526

9. 11452 
. 11551 
. 11649 
. 11747 
. 11845

10. 88548 
. 88449 
. 88351 
. 88253 
. 88155

10. 00365 
. 00367 
. 00368 
. 00370 
. 00371

9. 99635 
.99633 
.99632 
. 99630 
. 99629

35
34
33
32
31

30
31
32
33
34

9. 11570 
.11666 
. 11761 
.11857 
.11952

10. 88430 
.88334 
. 88239 
. 88143 
. 88048

9. 11943 
. 12040 
. 12138 
. 12235 
. 12332

10. 88057 
. 87960 
. 87862 
. 87765 
. 87668

10. 00373 
. 00375 
. 00376 
. 00378 
. 00380 

10. 00382 
. 00383 
. 00385 
. 00387 
. .00388

9. 99627 
.99625 
.99624 
.99622 
.99620 

9. 99618 
.99617 
.99615 
.99613 
.99612

30
29
.28
27
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35
36
37
38
39

9. 12047 
.12142 
. 12236 
. 12331 
. 12425

10.. 87953 
.87858 
. 87764 
. 87669 
.87575

9. 12428 
. 12525 
. 12621 
. 12717 
. 12813

10. 87572 
. 87475 

. . 87379 
. 87283 
.87187

25
24
23
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40
41
42
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9. 12519 
. 12612 
. 12706 
. 12799 
. 12892

10. 87481 
.87388 
. 87294 
. 87201 
. 87108

9. 12909 
. 13004 
. 13099 
. 13194 

13289

10. 87091 
. 86996 
. 86901 
. 86806 
. 86711

10. 00390 
. 00392 
. 00393 
. 00395 
. 00397

9. 99610 
.99608 
.99607 
. 99605 
.99603

20
19
18
17
16

45
46
47 
-:8 
49

9. 12985 
. 13078 
. 13171 
. 13263 
. 13355

10. 87015 
.. 86922 
. 86829 
. 86737 
. 86645

9. 13384 
.13478 
. 13573 
. 13667 
. 13761

10. 86616 
. 86522 
. 86427 
. 86333 
. 86239

10. 00399 
. 00400 
. 00402 
. 00404 
. 00405

9. 99601 
.99600 
.99598 
.- 99596 
.99595

15
14
13
12
11

50
51
52
53
54

9,13447 
;13539 
. 13630 
. 137212 

:. 13813

10. 86553 
.86461 
.86370 
.86278 
.86187

9. 13854 
. 13948 
. 14041 
. 14134 

14227

10. 86146 
. . 86052 

. 85959 
. :  85866 
.85773

10. 00407 
. 00409 
. 00411 
. 00412 
. 00414

9. 99593 
.99591 
.99589 
;99588 

:. 99586

10
9
8
7
6

55
56
57
58
59
60

9. 13904 
. 13994 

\ 14085 
. 14175 
.14266 

9. 14356

10. 86096 
. 86006 
. 85915 
·. 85825 
. 85734 

10. 85644

9. 14320 
. 14412 
. 14504 
: 14597 
. 14688 

9. 14780

10. 856§0 
. . 85588 
-. 85496 
. 85403 
. 85312 

10. 85220

10. 00416 
. 00418 
.00419 
. 00421 
. 00423 

10. 00425

9. 99584 
,99582 
.99581 
. 99579 

. . 99577 
9. 99575

5
4
3
2
1
0

t
9 7  COS

Diff.
1' sec c o t Diff.

V tan CSC
Diff.

1' sirf -* -8 2 °



Logarithms of Trigonometric Functions

8° -»
4.

sin Diff.
V CSC tan Diff.

1'
i

cot sec Diff.
1' cos *·1 7 1 °

4·
>
0
1
2
3
4

9. 14356 
. 14445 
. 14535 
; 14624 
.14714

m
90
89
90 
89 
88 
89 
89 
88 
88 
88 
88
87
88 
87 
87 
87 
87 
86 
86 
87 
86
85
86
85
86 
85 
85 
85
84
85 
84 
84 
84 
84
83
84 
83 
83 
83 
83 
83 
82 
82 
83 
82 
81 
82 
82 
81 
81 
81 
81 
81 
81 
SO 
80 
80 
80 
80

10. 85644 
. 85555 
. 85465 
. 85376 
. 85286

9. 14780 
.14872 
. 14963 
. 15054 
. 15145

92
91
91
91
91

10. 85220 
. 85128 
. 85037 
.84946 
. 84855

10. 00425 
.00426 
. 00428 
. 00430 
. 00432

1
2 
2 
2 
2

9. 99575 
. 99574 
.99572 
. 99570 
. 99568

/
60
59
58
57
56

5
6
7 ■
S
9

9. 14803. 
.14891 
. 14980 
. 15069 
. 15157

10. 85197 
. 85109 
. 85020 
: 84931 
. 84843

9. 15236 
. 15327 
. 15417 
. 15508 
. 15598

91
90
91 
90 
90

10. 84764 
. 84673 
. 84583 
. 84492 
.84402

10. 00434 
.00435 
.00437 
. 00439 
. 00441

1
2
2
2
2

9. 99566 
. 99565 
. 99563 
. 99561 
.99559

55
54
53
52
51

10
11
12
13
14

9. 15245 
. 15333 
. 15421 
. 15508 
. 15596

10. 84755. 
. 84667 
. 84579 
. 84492 
. 81404

9. 156SS 
. 15777 
. 15867 
. 15956 
. 16046

89
90
89
90 
89

10. 84312 
84223 

.84133 

. 8404.4 

.83954

10. 00443 
.00444 
. 00446 
. 00448 
. 00450

1
2
2
2
2

9. 99557 
.99556 
. 99554 
. 95552 
. 99550

50
49
48
47
46

15
16
17
18 
19

9. 15683 
. 15770 
. 15857 
. 15944 
. 16030

10. 84317 
. 84230 
. 84143 
. 84056 
. 83970

9. 16135 
. 16224 
. 16312 
. 16401 
. 16489

89
88
89
88
88
88
88
88
87
88 
87 
87 
87 
86 
87 
86 
86. 
86 
86 
86
85
86 
85 
85 
85 
85 
84

-85
84
84
84
84
83
84 
83 
83 
83 
83 
83 
83 
82 
82 
82 
82 
82

10. 83865 
.83776 
. 83688 
. 83599 
.83511

10. 00452 
.00454 
. 00455 
. 00457 
. 00459

2
1
2
2
2

9. 99548 
.99546 
. 99545 
. 99543 
. 99541

45
44
43
42
41

20
2 1
22
23
24

9. 16116 
. 16203 
. 16289 
. 16374 
. 16460

10. 83884 
• . 83797 

83711 
. 83626 
. 83540

9. 16577 
. 16665 
. 16753 
. 16841 
. 16928

10. 83423 
. 83335 
. 83247 
. 83159 
.83072

10. 00461 
. 00463 
. 00465 
. 00467 
. 00468

2
2
2
1
2

9. 99539 
.99537 
. 99535 
. 99533 
. 99532

40
39
38
37
36

25
26 
27

■ 28 
29

9. 16545 
. 16631 
. 16716 
. 16801 
. 16886

10. 83455 
. 83369 
. 83284 
. 83199 
. 83114

9. 17016 
.17103 
. 17190 
. 17277 
. 17363

10. 82984 
. 82897 
. S2810 
. 82723 
. 82637

10. 00470 
.00472 
. 00474 
. 00476 
. 00478

2
2
2
2
2-

9. 99530 
. 99528 
. 99526 
. 99524 
.99522

35
34
33
32
31

30
31
32
33
34

9. 16970 
. 17055 
. 17139 
. 17223 
. 17307

10. 83030 
. 82945 
. 82861 
. 82777 
. 82693

9. 17450 
. 17536 
. 17622 
. 17708 
. 17794

10. 82550 
.82464 
.82378 
. 82292 
.82206

10. 00480 
. 00482 
. 00483 
. 00485 
. 00487

2
1
2
2
2

9. 99520 
. 99518 
. 99517 
. 99515 
. 99513

30
29
28
27
26

35
36 

'37
38
39

9. 17391 
. 17474 
. 17558 
. 17641 
. 17724

10. 82609 
:. 82526 
. 82442 
. 82359 
. 82276

9. 17880 
. 17965 
. 18051 
. 18136' 
. 18221

10. 82120 
. 82035 
. 81949 
. 81864 
. 81779

10. 00489 
. 00491 
. 00493 
. 00495 
. 00497

2
2
2
2
2

9. 99511 
.99509 
.99507 
. 99505 
. 99503

25
24
23
2 2
2 1

40
41
42
43
44

9. 17807 
. 17890 
. 17973 
. 18055 
. 18137

10. 82193 
. 82110 
. 82027 
. 81945 
. 81863

9. 18306 
.18391 
.18475 
.18560 
. 18644

10. 81694 
.81609 
. 81525 
. 81440 
. 81356

10. 00499 
·. 00501 
. 00503 
. 00505 
. 00506

2
2
2
1
2

9. 99501 
. 99499 
. 99497 
.99495 
. 99494

2 0  
' 19 

18 
17 
16

45
46 
47.
48
49

9. 18220 
- . 18302 

. 18383 

.18465 

. 18547

10. 81780 
. 81698 
. 81617 
. 81535 
. 81453

9. 18728 
. 18812 
. 1S896 
. 18979 
. 19063

10. 81272 
. 81188 
.81104 
. 81021 
. 80937

10. 00508 
. 00510 
. 00512 
. 00514 

. .00516

2
2
2
2
?, '

9. 99492 
.99490 
.99488 
. 99486 
.99484

15
14
13
1 2
1 1

50
51
52
53

.'54 :

"9. 18628 
. 18709 
.18790 
. 18871 
. 18952

10. 81372 
.81291 
. 81210 
. 81129 
.81048

9. 19146 
. 19229 
. 19312 
·. 19395 
.19478

10. 80854 
. 80771 
. 80688 
. 80605 
. 80522

10. 00518 
.00520 
.00522 
. 00524 
. 00526

2
2
2
2
2

9. 99482 
. 99480 

• . 99478 
. 99476 
. 99474

1 0
9
8

.7
6

55
56
57
58
59
60

9. “19033' 
. 19113 
. 19193 
. 19273 
. 19353 

9. 19433

10. 80967 
. 80887 
. 80807 
. 80727 
. 80647 

10. 80567.

9. 19561 
.19643 
. 19725 
. 19807 
. 19889 

9. 19971

10. 80439 
.80357 
. 80275 
. 80193 
. 80111 

10. 80029

10. 00528 
. 00530 
. 00532 
. 00534 
. 00536 

10. 00538

2
2
2
2
2

9. 99472. 
. 99470 
. 99468 
. 99466 
. 99464 

9. 99462

5
4
3
2
1
0

9 8 ° -* cos Diff.
1 '

sec cot Diff.
1' tan CSC

Diff.
1 '

sin * -8 1 °



Logarithms of Trigonometric Functions ©

9 ° -
ir

sin Diff.
1' CSC tan D iff. 

. V cot sec Diff.
1' COS 1 7 0 °

4-
t

0
1
2
3
4

9. 19433 
. 19513 
. 19592 
.19672 
. 19751

80
79
80 
79 
79 
79 
79 
79 
78
78
79 
78 
78
77
78 
78 
77 
77 
77 
77 
77 
77 
76 
( 1 
76 
76 
76 
76
75
76
75
76 
75 
75 
75
7 4
75 
75 
74 
74 
74 
74 
74 
74
73
74 
73 
73 
73 
73 
73 
73
72
73 
72
72
73
71
72 
72

10. 80567 
. 80487 
. 80408 
. 80328 
. 80249

9. 19971 
. 20053 
. 20134 
. 20216 
. 20297

82
81
82
81
81
81
81
81
80
81

10. 80029 
.79947  
. 79866 
. 79784 
. 79703

10. 00538 
. 00540 
. 00542 
. 00544 
. 0054G

2
2
2
2
2

9. 99462 
. 99460 
. 99458 
. 99456 
. 99454

60
59
58
57
56

5
6
7
8 
9

9. 19830 
.19909 
.19988 
. 20067 
.20145

10. 80170 
. 80091 
. 80012 
. 79933 
. 79855

9. 20378 
.20459 
,20540 
. 20621 
.20701

10. 79622 
.79541 
. 79460 
. 79379 
. 79299

10. 00548 
.,00550 
. 00552 
. 00554 
. 00556

2
2
2
2
2

9. 99452 
. 99450 
. 99448 
. 99446 
. 99444

55
54
53
52
51

10
11
12
13
14

9. 20223 
. 20302 
. 20380 
. 20458 
. 20535

10. 79777 
. 79698 
. 79620 
. 79542 
. 79465

9. 20782 
.20862 
. 20942 
. 21022 
. 21102

80
80
80
80
80
79
80 
79 
79 
79 
79 
79
78
79 
78 
78 
78 
78

. 78 
78
77
78 
77 
77 
77 
77 
77
76
77 
76
76
77 
76 
76
75
76
75
76 
75 
75 
75 
75

. 75
74
75
74
75 
74 
74 
74

10. 79218 
. 79138 
. 79058 
. 78978 
. 78898

10. 00558 
. 00560 
. 00562 
. 00564 
. 00566

2
2
2
2
?.

9. 99442 
. 99440 
. 99438 
. 99436 
. 99434

50
49
48
47
46

15
16
17
18 
19

9. 20613 
. 20691 
. 20768 
. 20845 
. 20922

10. 79387 
. 79309 
. 79232 
. 79155 
. 79078

9. 21182 
.21261 
. 21341 
. 21420 
. 21499

10. 78818 
.78739 
.78659 
.78580 
.78501

10. 00568 
. 00571 
. 00573 
. 00575 
. 00577

3
2
2
2
?

9. 99432 
. 99429 
. 99427 
. 99425 
. 99423

45
44
43
42
41

20
21
22
23
24

9. 20999 
. 21076 
. 21153 
. 21229 
. 21306

10. 79001 
.78924 
. 78847 
.78771 
. 78694

9. 21578 
. 21657 
.21736 
. 21814 
. 21893

10. 78422 
. 78343 
. 78264 
.78186 
. 78107

10. 00579 
. 00581 
. 00583 
. 00585 
. 00587

2
2
2
2
? ,

9. 99421 
.99419 
.99417 
. 99415 
.99413

40
39
38
37
36

25
26
27
28 
29

9. 21382 
.21458 
. 21534 
.21610 
.21685

10. 78618 
.78542 
. 78466 
. 78390 
. 78315

9. 21971 
.22049 
.22127 
. 22205 
.22283

10. 78029 
.77951 
. 77873 
. 77795 
.77717

10. 00589 
. 00591 
. 00593 

... 00596 
.00598

2
2
3
2
2

9. 99411 
. 99409 
.99407 
. 99404 
. 99402

35
34
33
32
31

30
31
32
33
34

9. 21761 
. 21836 
. 21912 
. 21987 
.22062

10. 78239 
. 78164 
. 78088 
. 78013 
. 77938 ■

9. 22361 
. 22438 
. 22516 
. 22593 
. 22670

10. 77639 
.77562 
. 77484 
. 77407 
.77330

10. 00600 
. 00602 
. 00604 
. 00606 
.00608

2
2
2
2
9

9. 99400 
. 99398 
.•99396 
. 99394 
.99392

30
29
28
27
26

35
36
37
38
39

9. 22137 
. 22211 
. 22286 
. 22301 
. 22435

10. 77863 
. 77789 
. 77714 
. 77639 
. 77565

9. 22747 
. 22824 
.22901 
. 22977 
. 23054

10. 77253 
.77176 
. 77099 
. 77023 

.. 76946

10. 00610 
. 00612 
. 00615 
. 00617 
. 00619

2
3
2
2
2

9. 99390 
. 99388 
. 99385 
. 99383 
.  99381

25
24
23
22
21

40
41
42
43
44

9. 22509 
.22583 
. 22657 
. 22731 
. 22805

10. 77491 
.77417 
. 77343 
. 77269 
. 77195

9. 23130 
.23206 
.23283 
. 23359 
. 23435

10. 76870 
.76794 
.76717 
.76641 
. 76565

10. 00621 
. 00623 
. 00625 
. 00628 
. 00630

2
2
3
2
2

9.99379 
. 99377 
.  99375 
. 99372 
. 99370

20
19
18
17
16

45
46
47
48
49

9. 22878 
.  22952 
. 23025 
. 23098 
. 23171

10. 77122 
. 77048 
. 76975 
. 76902 
; 76829

9. 23510 
.23586 
. 23661 
. 23737 
. 23812

10. 76490 
. 76414 
. 76339 
. 76263 
. 76188

10. 00632 
. 00634 
.00636 
. 00638 
. 00641

2
2
2
3
2

9. 99368 
.99366 
. 99364 
. 99362 
. 99359

15
14
13
12
11

50
51
52
53
54

9. 23244 
. 23317 
. 23390 
. 23462 
. 23535

10. 76756 
.76683. 
. 76610 
. 76538 
. 76465

9. 23887 
.23962 
. 24037 
. 24112 
. 24186

10. 76113 
.76038 
. 75963 
.75888 
.75814

10. 00643 
. 00645 
. 00647 
. 00649 
.00652

2
2
2
3
2

9. 99357 
. 99355 
. 99353 
.99351 
.  99348

10 
9 
8. 

• 7 
6

55
56
57
58
59
60

9. 23607 
. 23679 
. 23752 
. 23823 
. 23895 

9. 23967

10. 76393 
. 76321 
.  76248 
. 76177 
. 76105 

10. 76033

,9. 24261 
.24335 
. 24410 
.24484 
. 24558 

9. 24632

10. 75739 
.75665 
.75590 
. 75516 
.75442 

10. 75368

10. 00654 
. 00656 
. 00658 
. 00660 
. 00663 

10. 00665

2
2
2
3
2

9. 99346 
. 99344 
. 99342 
. 99340 
. 99337 

9. 99335

5
4
3
2
1
0

t
9 9 ° · *  cos Diff.

1' sec cot Diff.
1' tan CSC

Diff.
1' sin - 8 0 °



1 0 ° -

"/
0
1
2
3
4
5
6
7
8 
9

10
11 
12
13
14
15
16
17
18 
19
20
21
22
23
24
25
26
27
28 
29
3 0
31 

,32
33
3 4
35
36
37 
38. 
39
40

Ή,42
43

M
,45
46
47
48 

:49
5 0
51 
'52
5 3
5 4
55
56
5 7
58
59
6 0

sin

9. 23967 
. 24039 
.24110 
. 24181 
.24253

9. 24324 
. 24395 
.24466 
. 24536 
. 24607

9. 24677 
■ , 24748 

. 24818 

. 24888 

. 24958
25028
25098
25168
25237
25307

9. 25376 
. 25445 

-. 25514 
. 25583 
. 25652

9. 25721 
.25790 
. 25858 
. 25927 
. 25995

9. 26063 
.26131 
. 26199 
.26267 
.26335

9. 26403 
. 26470! 
.26538 ' 
.26605’ 
.26672

9. 26739- 
.26806 
. 26873 
. 26940- 
. 27007

9. 27073 v 
. 27140-' 
. 27206 
j27273t 
. 273391

9; 27405° 
. 27471- 
. 27537 
. 276Q2 
. 27668

9. 27734- 
. 27799- 
. 27864'
. 27930 
. 27995 

9. 28060

cos

Diff.
Γ

72
71
71
72 

.,71 
•71 

: ^ i  
7,70

.<= 70 
·«.»

i  71 
-70  

70 
70. 

. 70, 
70 
70
69
70 

. 69
69 
69 
69 
69 
.69 
69 
68 
69 
68 
68 
68 
68 
68 
68 
68 

. 67 
68 

;6 7  
67 
67 
67 
67 

. 67 
67 
66 

·.·.. 67 
.66 
-67 

,66  
,66 
.f66 
66 

x - 65 
·.. 66 

66 
65 

.· 65 
I  66
>-65

■65

Diff.
1'

C S C

10. 76033 
. 75961 
. 75890 
. 75819 
. 75747■

10. 75676
■ . 75G05

75534
. 75464
. 75393

10. 75323
75252
75182
75112

« 75042
10. 74972

'74902
74832
74763
74693

10. 74624
■ . 74555

f · 74486
-74417

• . 74348
10. 74279
■ . i74210.

74142
- 74073

. V74005
10, 73937

. 73869;-
73801
73733

. 73665
10. 73597

73530
73462

J ; 73395
. 73328

10. 73261
■ - 73194/
. : 73127
■. . 73060

72993
to: 72927 

: 172860 
.72794 

, i '  7272 7 
.72661

10. 72595 
.; 72529 
;72463 
.72398 
.72332

10. 72266 
. 72201 
.72136 
. 72070 
. 72005 

10. 71940

sec

tan

9. 24632 
. 24706 
. 24779 
. 24853 
Λ24926 

9.'25000 
. 25073 
. 25146 
. 25219 
. 25292

9. 25365 
. 25437 
.25510  
. 25582 
.25655

9. 25727 
.25799  
.25871 
.25943 
. 26015 

9. 26086 
. 26158 
. 26229 
. 26301 
. 2,6372

9. 2.6443 
. 26514 
. 26585 

i . 26655 
. 26726

9. 26797 
. 26867 
. 26937 
. 27008 
. 27078

9. 27148 
. 27218 

, . 27288 
. 27357 
. 27427

9. 27496 
.27566 
. 27635 
.27 70 4 , 

! ■ 2/773 
' 9. ‘lT%\2 

.27911. 

.27980  
• ,ΐ; 2j8049>;

9.38186 
28254 

.28323 
■ ·. 28391 

,"28459
9. 28527 
. 28595 ; 
. 28662 
. 28730 
. 28.798 

9. 28865

cot

Diff.
1'

74
73
74
73
74 
73 
73

ύψ3

?73  
: 72 
* 7  3 
"72
^i'S-

m -
·* 72 
■'■'72 
'72 
 ̂ "1 
72 
71 

'72 
71 

’-"71 
71 
71
70
71 

.7 1
70
70
71 
70 
70

- 70 
70
69 ;
70 
69

- 70 
-69 
69 
69 
69 
69 

"··' 69 
69 

: 68 
69 
68 
69 
68 

”68 
68 

.6 8  
*•'67 
" 68 
• 68 
'"'-67

-Diff.
1'

cot sec Diff.
1J CO S ;« * 1 6 9 °

4 -

10. 75368 10..00665 o 9. 99335 60
. 75294 , 00667 ΔO . 99333 59
. 75221 .00669 ΔO . . 99331 58
.75147 . 00672 u9 . 99328 57

75074 . 00674 Δ
2 .99326 . 5R

10. 75000 10. 00676 9 9. 99324 : 55'
.74027 . 00678 Δa . 99322- 54
. 74854 ·. 00681 o9 99319 53
:. 7#781 . 00683 9 .99317 - 52
.74708 .00685 . 39315 . 51

10. <74635 10. 00687 as* 9,99313 : 50
’ . 74563 .00690 iO,’· ■ 

• ·Ό· -'· -39310 1 49
;. 74490 . 00692 A x : 99308 4 8
i. 74418 . 00694 " . A - .99306
. 74345 .00696 ·. ••Af . 9{}3ί)4 % 46

10. 74273 10. 00699 *i9,: 9. 993ΰ^ I 45
-. 74201 . 00701, :£■

' J»'".. . 99299 I 44;. 74129 .00703 VS*.To ; 992&Γ 1 43
..,74057 . 00706 . · 0\ux-■ ~‘5 - . 992S4 ί  42
;.:/3985 . 00708 ■*Δ:. .992^2 Ί ; *}.

10. 7391-4 10. 00710 .O*?· 9- 992Γ9ί) ϊ  40
. 738,42 . 00712 Γ.νατ* ·. . 992^8. Ρ 39
. 73771 ί . 00715 : t ** 992K·, \ 38
. i z r m ... 0Q717 h S "  * · · 99283 ? 37
.73623 . 00719 . 99284 : 36

lt}..>73557 10. 0*0722 PO  · 9. 99278 Γ 35 "
. 73486 . 00724 -9, . . 99276 34
.73415 . 00726 : f-; Δ-.' ■ 

• ■**· . 99274 33
.,73345 . Q0729 • . o

»> * y . 99271 32
.73274 . 00731 ■ Δ 

. 2 . 99269 31
10. 73203 10. 00733 q 9. 99267 30

.73133 . 00736 o
70 ;99264 29

. . 73063 . 00738 -ifi9 .99262 28
■: . 72992 . 00740 Δq . 99260 27

. 72922 . 00743 •
2 . 99257 26

10. 72852 10. "00745 q 9. 99255 25 .
. 7?782 . . 00748 9 .99252 24
. 72712 . 00750 9 . 99250 23
. 72643 . 00752 - £· · q . 99248 22
. 72573 . 00755 o

/ 2 .99245 21
t0. 72504 10. 00757 9 9. 99243 20

• 72434 . 00759 q .99241 19
-.- 72365' ί . 00762 Λ9 . 99238 18

: .72296 i .00764 ίq . 99236 17
i . 7-2227 ; . 00767 2 . 99233 16
10.- 72158 10. 00769 9 ‘ 9. 99231 15

: 72089, : .00771 * Δ. q .•99229 14
; 72020 .«00774 ·. ο. ο . 99226 ’ 13

4 7.1951 : . .00776 ο . . 99224 > 12
f «;7l883 .00779 <5 ·

, 2
.99221 11

dO: 71844 10. 00781 - 9 9. 99219 10
; 71746 .0 0 7 8 3 ; ' Q . 1.992Ϊ7 9
.71677 ; .00786 ο .. 9 .99214 8
,71609 .·;00788· A' q .9 9 2 1 2 1 7
.71541 . 00791' ο

2 .99209 6
10. 71473 10. 00793 q 9. 99207 5

.71405. . 00796 ο
9 .99204 4

.71338 .00798 9 . 99202 3

.71270 . 00800 q .99200 , 2

.71202 . 00803 ο
, , .9 . 99197 · 1

10. 71135 10..00805 9. 99195 α

tan csc ' Diff.
1' sin

t
< -79°



- Logarithm s of Trigonometric Functions ■
_ _ Jk__0 .

11® -* a n  
*

Diff.
1' CSC ten Diff.

1' cot sec Diff.
1' cos 1 6 8 °

*
9
0
1
2
3
4

9. 28060 
.28125 
. 28190 
.28254 
. 28319

65
65
64
65 
65

r 64
64
65 
64 
64 
64 
64
63
64 
64 
63
63
64 
63 
63 
63 
63

. 63 
62 
63 
62 
63 
62 
62 
63 
62 
62 
61 
62 
62 
61 
62 
61 
62 
61 
61 
61 
61 
61 
61 
60 
61 
60 
61 
60 
61 
60 
60 
60 
60,
59
60 
60
59
60

10. 7 i940  
. 71875 
. 71810 
. 71746 
.71681

9. 28865 
. 28933 
.29000  
. 29067 
. 29134

68
67
67
67
67
67
67
67
66
67
66
67
66
66
66
66
66
66
66
65

10. 71135 
. 71067 
. 71000 
.70933 
. 70866

10. 00805 
. 00808 
.00810 
. 00813 
. 00815

3
2
3
2
3

9. 99195 
. 99192 
.99190 
. 99187 
. 99185,

60
59
58
57
56

5
β
7
8
9

9. 28384 
.28448 
.28512 
.28577 
. 28641

10. 71616 
.71552 
. 71488 
. 71423 
. 71359

9. 29201 
. 29268 
. 29335 
.29 40 2  
.29468

10. 70799 
. 70732 
. 70665 
. 70598 
. .70532

10. 00818 
. 00820 
. 00823 
. 00825 
. 00828

2
3
2

;3
” ?,

9. 99182 
. 99180 
. 99177 
. 99175 
. 99172

55
54
53
52
51

10
11
12
13
14

9. 28705 
. 28769 
. 28833 
. 28896 
. 28960

10. 71295 
’ . 71231 

. 71167 

.71104 

.71040

9. 29535 
.29601 
. 29668 
.29734  
. 29800

10. 70465 
. 70399 
. 70332 
. 70266 
. 70200

10. 00830 
. 00833 
. 00835 
. 00838 
. 00840

3
2
3
2·
3

9. 00170 
. 90167 
.99165 
. 99162 
. 99160

50
40
48
47
46

15
16
17
18 
19

9. 29024 
.29087 
. 29150 
. 29214 
. 29277

10. 70976 
.70913 
. 70850 
. 70786 
. 70723

9. 29866 
. 29932 
. 29998 
.30064  
. 30130

10. 70134 
. 70068 
. 70002 
. 69936 
. 69870

10. 00843 
. 00845 
. 00848 
. 00850 
. 00853

•2- 
3 - 
2 
3 
2

9. 99157 
. 99155 
. 99152 
. 90150 
. 00147

45
44
43
42
41

20
21
22
23
24

9. 29340 
. 29403 
. 29466 
. 29529 
. 29591

10. 70660 
. 70597 
. 70534 
. 70471 
. 70409

9. 30195 
. 30261 
. 30326 
. 30391 
. 30457

66
65
65
66
65

10. 69805 
. 69730 
. 60674 
. 60600 
. 60543

10. 00855 
.00858 
. 00860 
. 00863 
. 008(>ό

3
2

!
0. 00145 

.00142 

. 00140 

. O’.i 137 

. 00130

40
30
38
37
3(5

25
26
27
28 
29

9l 29654 
.29716  
.29779  
. 29841 
. 29903

10. 70346 
. 70284 
. 70221 
. 70159 
. 70097

9. 30522 
. 30587 
. 30652 
. 30717 
. 30782

65
65
65
65
64

10. «>0478 
. 60413 
. 60348 
. 60283 
. 60218

10. 00868 
. 00870 
. 00873 
. 00876 
. 00878

·_>
3
3
2
3

•Λ

:
.

HI 1 S> 
10130 
)01 '27 
)«.) 124 
>9122

3ό 
34 
33 
32 

. 31
30
SI
32
33
34

9. 29966 
. 30028 
. 30090 
.30151 
. 30213

10. 70034 
. 69972 
: 69910 
. 69849 
.69187

9. 30846 
. 30911 
. 30975 
. 31040 
. 31104

65
64
65 
64
64
65 
64 
64 
64 
64
63
64
63
64
63
64 
63 
63 
63 
63 
63 
63 
63 
62 
63 
62 
63 
62 
62 
62

10. 60154 
. 69089 
. 69025 
: 68960 
. 68896

10. 00881 
. 00883 
. 00886 
. 00888 
. 00891

2
3
2
3
3

0. 10110 
>01 17 
>0114 
(0112 
10100

30
, 20 
; 28 

27 
,2(5

35
36
37
38
39

9. 30275 
. 30336 
. 30398 
.30459 
. 30521

10. 69725 
.69664 
. 69602 
.69541 
. 69479

9. 31168 
. 31233 
. 31297 
. 31361 
. 31425

10. 68832 
. 68767 
. 68703 
. 68639 
. 68575

10. 0080,4 
. 00896 
. 00890 
. 00901 
. 00904

2
3
2
3
3

0. 1010(5
>0104
>0101
>0000
>9006

25
24
23
22
21

40
41
42
43
44

9. 30582 
. 30643 
. 30704 
.30765 
. 30826

10. 69418 
.69357 
. 69296 
. 69235 
. 69174

9. 31489 
. 31552 
. 31616 
. 31679 
. 31743

10. 68511 
. 68448 
. 68384 
. 68321: 
. 68257

10. 00907 
. 00909 
. 00912 
. 00914 
. 00917

2
32
3
3

o. >0003
>0001
>0088
>0086
>0083

20
10
;I8
17
16

45
46
47 
4S 
49

9. 30887 
. 30947 
. 31008 
. 31068 
.31129

10. 69113 
.69053 
.68992 
. 68932 
. 68871

9. 31806 
. 31870 
. 31933 
. 31096 
. 32059

10. 68194 
. 68130 
. 68067 
. 680Q4 
.67941

10. 00020 
.00922 
. 00925 
.00928 
. 00930

2
3
3
2
.V

0. >0080
>0078
>9075
><>072
>0070

15
14
13
12
11

50
51
52
53
54

9- 31189 
. 31250 
. 31310 
.31370 
. 31430

10. 68811 
. 68750 
. 68690 
.68630 
.68570

5). 32122 
.32185 
. 32248 
. 32311 
. 32373

10. 67878 
. 67815 
. 67752 
. 6768ft 
. 67627

10. 00933 
. 00936 
. 00938 
. 00941 
. 00944

32
3
3
2

0.
r ■·

>0067
>0064
>0062
>0050
>0056

10
0

.8
7
S

5 5
56
57
58
59
60

9. 31490 
. 31549 
. 31609 
. 31669 
.31728 

9. 31788

10. 68510 
. 68451 
. 68391 
.68331 
. 68272 

10. 68212

9. 32436 
. 32498 
. 32561 
. 32623 
. 32685 

9. 32747

10. 67564 
. 67502 
. 67439 
.67377. 
. 67315 

10. 67253

10. 00946 
.00949 
. 00052 
.00954 
. 00957 

10. 00960.

3
3
2
3
3

; 0.
>. ‘7 V 

■
9-

>0054
>0051
>0048
>004(5
>0043
>0040

5
4
3
)■>

' J  
0

*
1 © 1 0_> cos

Diff.
1' sec ’ cot Diff.

1' tan CSC Diff.
1' vr‘ sin « * 7 8 °



si n

45
46

48
49

0 9. 31788
1 . 31847
2 . 31907
3 ; 31966
4 .32025
5
6!■■:-

9. 32084' 
.32143 

; .32202
■' 8 : .32261

9 ; ,32319
10 9.32378'
11 32437

-; £2- ·■-■ .32495
; 13- .32553
14 , . 32612
15 9.’ 32670
16 , .32728
17 32786
18 i 32844
19 r 1 32902

m
9. 32960' 

-  .33018
22 .33075
23 33133

·, 24 .33190
25 9. 33248
26 •33305
27 V .33362
28 ".33420

: 29 . .33477
30 9-33534
31 >f33591
32 .*33647
33 5 ¥33704
354.; iv;33761

: 35 9.33818
r 38 i; .33874,
“ 37 5 ' . 33931
i 38 £ .33987

39 V " '·; 34043
r 40 9.3,4100

41 v,v34156
42 :'V34212

1 43 Λ34268
; 44 Vi 34324

9^34380
•■'■i'34436

34491
.34547
.3460.2

50 ·> 9. 34658
51 ,34713
52 ,34769
53 .34824
54 -'•>34879
55 9 .34934
56· v/34989

' .57 · .35044
*58 ■ =:. .135099
59 .35154
60 9. 35209
t  j

1 0 2 ° ^  cos

Diff. 
1' ;

59
60 
59, 
59 
59 
59 
59 
59
58
59 
59 
58
58
59 
58 
58 
58 
58

'58 
58 ■
58

■ :5 7 ~

. !5S
57 :
58 '
57
57
58 
57, 
57 
57;.
56
57 -ri 
57 
57 ■

; 56: 
57
56 

;56
57 
56 
66 
56 
56 
56 
56
55
56 
55;* 
56
55 '
56 
55v:
55
56 
55 
55

, 55 
55 
55...

.Diff,
r

CSC

10. 68212 
. 68153 
. 68093 
. 68034 
J37975_ 

10. 6:7916 
. 67857 
. 67798 
. 67739 
. 67881

10. 67622 
. 67563 
. 67505 
.67447 
. 67388 

10. 67330 
. 67272 
. 6721=4 

.. 67156 
. 67098 ,

10. 670.40 
.... 66982 

. 66925 

. 66867. 
, 66810

10. 66752 
. 66695 
. 66638 
. 66580 
. 66523

10. 664661 
, 66409, 
. 66353 

■; . 66296: 
- . 66239
10. 66182 
:/ . 66126 

. 66069 
■ . *6013 

. 65957 
10. 65900 

. 65844 

. 65788 

. 65732 

. 65676 
10. 65620' 

. 65564 

. 65509 
65453 

.65398
10. 65342 
·■■ ■. 65287 

. 65231; 

. 65176 
·, 65121

10. 65066 
; . 65011 

. - 64956; 
ΐ .  64901 

. 64846 
10. 64791

"ee'e r'""‘

tan

.9. 32747 
.32810 
. 32872 
. 32933 
.32995

9. 33057 
. 33119 
. 33180 
. 33242 
. 33303

9. 33365 
. 33426 
. 33487 
.33548  
. 33609 

'9. 33670 
·· . 33731 

.33792 

.33853 
, . 33913

. 34095 

. 34155 

. 34215
9. 34276 

.34336 

. 34396 

.34456 

.34516
9. 34576 
.34635 
. 34695 
. 34755 
. 34814

9. 34874 
. 34933 
. 34992 
. 35051 
. 35111

9. 35170 
. 35229 
. 35288 
. 35347 

_^3540£  
9. 35464 
. 35523 

·> . 35581: 
,35640 
.35698

*9. 35757 
- . 35815 

35873 
.35931:

; . 35989'
9. 36047 

··..·. 36105 
. 36163 
-.36221 
.36279 

9, 36336

• co t......

Diff.
1'

63 L 
62 >• 61~ 
62  
62  
62.
61
62
61
62
61
61
61
61

• 61··' 
61 
6 1 ; 
61 
60  
61 ' 
60  

.6 1  
60  
60  
61 
60  
60  
60  
60  
60  
59̂  
60  
60
59
60  
59 
59
59
60  
59 
59 
59 : ■: 
59
58
59 
5 9 ] '  
58 , 
59.

; 58 ) 
59; 
58:1 ' 
58 
58 ; 
58 
5 8 ;  
58 
58 
58 
58: .

- 57

Diff.
I'

cot

10. 67253 
J 67190 
, 67128 

, ,67067 
. 67005

10. 66943 
. . 66881 

. 6i6820 
... . 66758 

6669-Γ. 
10.'66635, 

.66524?; 
·:■ .66513r 
-, . '66452 . 
; _j663jy;: 
Ϊ0. r66330~- 

. 66269 

. 66208 
66147 

. 66087. 
10. 66026 . 

. 65966 

. 65905 

. 65845 
^65785:' 

10. 65724 
. 65664 
. 65604 
. 65544 
. 65484 

10. 65424 
. 65365 
. 65305- 
. 65245' 
.65186

10. 65126 
. 65067 
. 65008 
„ 64949 

‘ . 64889
10. 64830 

. 64771 
: . 64712: 

; 64653 
. 64595

10. 64536
64477
64419;
.64360
64302

10. 64243 
. 64185 

• ,  64127- 
64069s 

.64011:
10. 63953 
rv. 63895; 

v■ 63837- 
.····.. 63779 
—63721 

10. 63664

■ ■ tan - -

sec

10. 00960 
.00962 
. 00965 
. 00968 
,00970 

10. 00973 
.00976 
. 00978 
.00981; 
.00984

10. 00987
00989
00992
00995
00998

10. OIQ00
01003
01006
01009
OlOfl

10.

OIL 
1017 

01020 
01022 
01025 
01028 
01031 
01033 
01036 
01039

10. 01042
01045
01047
01050
01053

10.

10.

10.

01056
01059
01062
01064
_01067_
01070
01073
01076
01079.
j01081;
01084
01087
ο ΐο φ

01096
1,0. 01099·

01102
01104
,01107
01110

10,

10.

01113’
01116
01119
01122
01125
01128

CSC

Diff.
Γ ;

2
3:
3-
2

V3-;
3'
.2 . 
3
i3* 
3 
2 
3  
3 
&'·· 
27 
% 
3 
Zl 
2 
3 
3 
3 
2 
3 
3 
3 
2 
3 
3 
3 
3 
2 
3 
3 
3 
3 
3 
2 
3 
3 
3 
3 
3 
2 
3 
3 : 
3
3
3
3
3
2
3
3
3j
3
3
3
3;

i 3;

Diff.
V

-COS. - 1 6 7 °  
* *

9.99040 
i 99038 

•‘, 99035 
.,99032 

: .  99030 
9. 99027 

,99024 
C . 99022 
.,99019

jr.; §9Qi6
9Γ99013 

99011 v 
..99008: 
. .  99005 ί 

.99002 ; 
9.. 99000' 

98997 · 
, ;i.i98994 

^989^1 
. 98989

9. 98986 
. 98983 
'.98980 
,.98978 

i .  98975
9. 98972 
. 98969 
. 98967 
,. 98964 
.98961 

9. 98958 
. 98955 
. 98953 

. . 98950 
::98947

9,98944 
,98941 
. 98938 
. 98936 
. 98933

9.98930 
; 98927 

■·, 98924 
,iC98921 
098919
B, 98916 
,9891$  
.98910  

9890.7 
-λ 98904-
9. 98901 
• ,98898 
. .-9889§ 

: . 98893 
.i;»s&8890
9. 98887 
= .98884 ·

08878- 
.98875 

9, 98872

60
59
58
57
56
55 

; 54 
ί 53 
52 
51
50
49

■46
Ϊ45
•i44'
;43
42
41
40
•39
38
37
36
35
31 
33
32 
31
30
29
28
27
2§_
25
24
23
22
21
20
19
18
17
16

ΤΠΊΓ
•114
'•vl3.
i l l

vi>!0
9 

i  $
·?%■■ ^

S

d t t

,· 1 
:;' ·. 0

sin - 7 7 °



1 3 ° -
*

s i n

Γ0 9. 35200
1 - .35263
2 . .35318
3 .35373
4. - .35427
5~ 9.‘ 35481
6 .35536
7 '■ . 35590

ί 8 , 35644
9 . 35698

10 9.35752
ll '.n < .35806
12 , . 35860
13 . 35914
14 . 35968
15 9736022
16 .36075
17 , 36120
18 . 36182
19 . 36236
20 9. 36i289
21 . 36342
22 λ. 36395
2 ? ; .36449

__24 : , .36502
2 5 " 9. 36555
26 : .36608
27 £<i .36660
28 . 36713
29 .36766
30/ 9. 36819
3E - .36871
32 .36924
33 . 36976
34 . 37Q28
35-v·· m  37081
36; ,37^33
37 371:85
38 „37237
39, .3 7 2 8 9
40 9. 37341
4,1 .3 7 3 9 3
42 .3 7 4 4 5
43 . 37497
44 37549

ί 45 : 9 i37600
46 -- .37652.
47 ·. .37703
48 - .37755
40 . 37806
50 9. 37858
51 ; 37909,
52 ■ ·.· 37960
53 ? . 38011;
54 . 38062
55 9. 38113
56 - ; 38164 ;
57 . 38215 s
58 . 38266
59 < 3 8 31 7
60 9. 38368

ί 0 3 θΗ> cos

Diff.
V"

54
55 
55 
54
54
55 
54 
54i 
54 
54 
54 
54 
54 
54; 
54
53
54
53
54 
r53 
53
53
54 
53 
53 
‘53
52
53 
S3 
53
52
53
51
52 
-53 
12 
52 
52 
52 
52 
52 
52- 
52 
52
51
52
51
52 
5 1 ' 
52 
51 
51 
51 
5Ϊ 
51 
51 
51 
51 
51 
51

Diff.
V

CSC

10. 64791 
.64737 
. 64682 
. 64627 
.64573 

10. 64519 
.64464 
.64410 
.64356 
.64302 

10. 64248 
.64194 
.64140 
.64086 
.64032 

10. 63978 
.63925 
. 63871 
. 63818 
. 63764 

10." 63711 
. 63658 
. 63605 
. 63551 
.63498 

10." 63 445 
:63392 
.63340 
.63287 
.63234 

10. 63 I8.K 
.63129 
.63076 
.63024 
.62972 

10. 62919 
.62867 
.62815 
. 62763: 
.62711 

ί α  62650 
. 62607 
.62555 
.62503 
.62451 

62400 
62348 
62297 
62245 
62194 
62142 
62091 
620f0 
61989 
61938

10.

10.

i a  61887 
,61836 
. 617,85' 
.61734 
.61683  

10. 61632

se c

l a n

9. 36336 
. 36394 
„ 36452 
,  3®,τί)9 
. 36o66_ 

9. 36624 
.36681 
. 36738 
. 36795 
. 36852 

9. 36909 
. 36966 
. 37023 
. 37080 
.37137 

9.37193 
.37250 
.37306 
. 37363 
. 374‘19_ 

"9.37476 
.37532 
375§8 

.37644  

. 37700 
9.: 37756 

.37812 

.37868 

. 37U24 

. 37980_ 
0Γ38035 

.38091 

. 38l;47 

. 38202 

. 38257 
9" 38313 

.38368 

.38423 

.38479 
^38534 

9. 38589 
. 38644 
. 38609 
. 38754 
._38808 

9. 3886jf 
. 38918 
. 38972 
. 39027 
. 39082 

9. 30136 
, 3919.0· 
. 39245 
. 392Q9 
^39353 

r9. 39407·. 
. 39461 
,39515 
, 39569 
.39623 

9. 39677

c o t

Diff.
1'

58 
58 
57 .
57
58 
57 1 

.57. 
57 
57 
57

57 
• 57; 
57 
56
.47 .
56
57
56
57
m
56 
56 
56 
56 
56 
56 ,5
56 ; ,
56
55
56 
56 
55
55
56 
55
55
56 
55 
55 
55 
55 
55
54
55

: 55 ·
54
55 
55 
54
54
55 

' 54
54
54
54
54
54
54
54

Diff.
,1'

c o t

10. 63664 
. 63606 
. 63548 
.63491 
. 63434 

10. 63376" 
.63319 
.63262 
.63205 

63148 
10. 63Q91 

.63034 

.,62977 

.62920 

. 62863 
10. 62807 

. 62750 

. 62694 

. 62637 

.62581 
10.62524 

. 62463 

.62412 
:62356 
. 62300 

62244 
62188 

.62132 

. 62076 

.  62P20
10. 6i96'5 

. 61909" 

.61853 

.61798 

.61743

10

10. 61687 
. 61632 

'. 61577 
. 61521? 
. 61466 

10: 61411 
. 61356 
. 61301 
. 61246 

_ . 61192 
10. 61137 

. 61082 
>· 61028 

. 60973 

. 60918 
10. 60864 
! . 60810 

. 60755 
; .60701 

^ 60647 
10. 60593 
;.6 0 5 3 9

. 60431 
’ .60377 

10. 60323

t a n

sec

10- 01128 
. 01131 
: 01133 
. 0Ϊ136 
. 01139

10. 0fiU2
. 01145

10.

01J51 
0W54 

10. 01157 
.0 1160  
.0 1)6 3  
.0 1166  
,  O il69_ 

10. 01172  
.0 117 5  
,0 117 8  
, 01181 
... 0J184_ 

1θΓ.θΓί87 
. 01190  
. 01193 
.0 119 6  
, 01199^ 

01202 
01205 

.01208  

. 01211
_QV2M .

10. 01217 
. 01220 
,012^3 
. 01226 
. 01220 

10: 01232 
. 01235 
.01238 
. 01241 
. 01244 

10. 01247 
. 01250 
.01254 
. 01257 
. 01260

10. 01263 
. 01266 
.01269 
.01272 

; .01275  
10.01278 

.01281 

. 01285 

. 01288 
^ O j2 0 r  

10. 01294 
. 01297 
.01300 
. 01303 

‘ . 01306 
10.

CSC

Diff.
1'

.3
2

?3
3

:3
;3 i

3 ‘
3
3
3
3
3
3 :
3
3.
3
3
3 ,
3
3
3,
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3 

1 3
4 
3 
3 
3 
3
is
3
3
3 
3,
4 
3 
3 
3 
3 
3 
3
3
4

Diff.
1'

cos:

9. 08872 
.08869 
.98867 
.08864
iJ N L L

9. 98858 
.98855 
.08852 
. 98849

9. 98843 
, .. 98840 
v :i9 8 8 3 J 

:98834

9. 9$828. 
.98825 
. 9S822 
.9881$  

' . 98816
9- «881^1 
:90810 
.  98807?; 

*;.  9S&042 
1. 98801? 
9. 98798' 

98795i* 
.98792 . 
. 98780i 

9878$_r 
9.98^83 

. 98^80i 

. 98777 
. 98774 
· . 98771
9. 98768 

98765;
:■···. 08762\; 

. 98759 
.. 98756

9. 98753: 
•Λ 987501 
/■i 98746; 

. 98743

9. 98737?
; 98734 

>1 98731? 
V 98728 

98725%
9.98722 : 

. 98719: 
: ,98715 

.·.. 98712 
98709

9.^8706 
^198703  

Λ 8700 
«98607x 
. 98604 

9. 98890

60
59
58
57
56

I 55 
? 54 
'< 53 

52
L 5 L  
ί 5°! 49 
1 48 
I 47 
I  4 6
i: 45

44 
; 43 
; 42

_L4I
: !: 40 

ί 39 
I 38 
5 37 
|36_ 

‘ 35 
,34 
33 

*32 
__3JL 

30 
29 
-28 
27 
i26
T25
$4
•23
^2

m
. 19 
. 18 
- 17 

Ϊ6
15
14
i3
12
i i
10
59
18
17
?6
m
%
&
>2
1

ϋ

sm



1 4 ° - « 1  =

, .0 , , 1
' 2

3
4
5
6
7
8 
9

"10.
11 
12. 

.13 
14'
1 5: 
16 
17 
18:
19
20 
21 
22
23
24 

'2 5  '
26 
27 
28. 
21) 
3<Γ
31
32
33
34
35
36
37
38 
35)
40
41
4 2
43
44 

• 45 
1 46
47,

. 48 
49 
5fl
51
5 2
5 3
54  
55"
5 6
5 7
5 8
s y  
60

9. 38368 
: 38418 ’ 
. 38469 

38519 
. 38570 

9. 38620 
' . 38670 

. 38721 

.38771 
,  38821_ 

9,38871 
,38921 

.,38971 
,39021 

. *39071 
9. 35)121 
: . 39170 

. 39220 

.39270 
; '39319 
9. 39369 

.39418 

.39467 
·, ,39517 

39566 
(V  s

. a n s M
. 39713 
.39762 
. 39811 

9~ 39860 
. 39909 
. 39958 

. , ‘40006 
.40055 

9. 40103 
. 40152 

. . 40200 
.40249 
. 40297 

9.: 40346 
.40394 
,40442 
; 40490 
. 40538 

9.40586 
40.634 

. 40682 

. 40730 
40778 

9. 40825 
. ' .  40873 
. . 40921 

: . 40968 
,. , 41016
9.

■9.*

41063
4 1111
41158
41205
41252
41300

Diff.
Ϊ '

50
.51
50
51 
50
50
51
50
50
50
50
50
50
50
50
49
50,
5 0 ’
49
50 
49
49
50 
49 
4<j ; 
49 
49 
49 
49 
49 
49 
49
48
49 
48

48
4 ii
48
4«J
48
48 '
48
48
48
48
48
48
48
47
48 
48 
47 ' 
48 :
47
48 
47 
47
47
48

D if f .
1'

.CSC

10/61632 
. 61582 
. 61531 

- . 61481 
. 61430 

10. 61380 
. 61330 
. 01279 
. 61229:
. 61179 

10. 61129 
. 6107'.)

.6 1 0 2 9 ,  
. 60979 
. 60929. 

10. (.0879 
. ·, 60830 
: , 60780 

60730, 
. 60681 

10. 60631 
. 60582 
- 60533 

. . 60483 
.60434 

10. 60385 
. 60336 

-. 60287 
. 60238v 
. 60189 

10. 60140 
. 60091 
. 60042 
. 59994 
. 59945 

10. 59897 
. 59848 
. 59800 
. 59751 
. 59703 

10. 59654 
. . 59606 

: . 59558 
,. 59510 
. 59462 

10. 59414 
. 59366 
. 59318 

. . 59270 
. 59222 

10. 59175 
59127 

. 59079 
. .59032 

.. 58984, 
10. 58937 
. . 58889 

. 58842. 

.58795 

. 58748 
10. 5870(1

..t*n —

9. 39677 
. 39731 
.39785 
. 39838

9. 39945 
·. 39999 

40052 
, 40106 
,40159 

9.“ 40212 
S ;40266 

. 40319 

. 40372 

. 40425 
9. 40478 
:. 40531 
. 40584 

... 40636 
_M0689 
9. 40742 

.40795 

.40847 
,40900 
.40952 

9. 41005 
..4 1 0 5 7  

.41109 

.41161 
41214' 

9. ”41266. 
. 41318 
.41370 
.41422 
. 41474 

9. 41526 
.41578 
.41629 
.41681 

... 41733 
9. 41784 
.41836 
.41887 
.41939 
.41990

9. 42041 
. 420i)3 
.42144 
,. 42195 
. 42246 

9742297 
.42348 
.. 42399 
.. 42450 
Λ42501 

9. 42552 
. 42603 
. 42653 
. 42704- 
.42755 

f . 42805

cot

Diff.
- I '

54 
5 4
53
54
53
54
53
54 
53 
53 
54. 
53 
53· 
53 
531’· 
5 3 -  
53"Γ 
52’' '  
53 
53 
53
52
53
52
53 
52 1 
52 
52 
53- 
52- 
52 
52 
52' 
52 
52 
52
51 ·■ -,
52 
52 '
51
52
51
52 
51
51
52 
51 
51 
51 
51 
51 . 
51 
51 
51 
51 -
s i  :
50
51 
51 
50

Diff.
I'

see Diff. cos 1 6 5 °_... .

10. 60323 10. 01310 9 9. 98690
/ ^

6dk
.60269 . 01313 O

3" . . 98687,, M
: 60215 .01316 3

•
. C8684 58;

. 60f62 01319 . . 98681
. 60108 : 01322 O

3 .98678 56
1(>1 60055 10. 01325 4: 

3 
: i

9. 98675 55
. 60001 . 01329 ... 98671 54
. 59948 .01332 .98668 : 53
. 59894 . 01335 0

i
3
ά

5 ", 98665 52
. 59841 .. 01338; .98662 51

10. 59788 10. 01341 v9..98659 ;; 505'
. 59734 . 01344 ;;:s8 6 5 4 : .491

. . 59681. 
■Λ; 59628-

. . 01348’ 
'?·. 01351*·

*T
3O

« 98652 
t , 98649

481 
'■ 47

: 59575;' ::... 01354 . o 
3 >98646 46:•I

10. 59522; 1Λ 01357 o -9. 98643 -45
- .. 59469·. λ. . 01360 o·A ‘ I . 98640 . ;;.44?

59416,: 01364- Q  ̂ . 98636 • 43';
. .. 59364; 01367 O0 .,9863? 42
. . 59311 01370 «J

3 . 9S630 : 41(
10. 59258 10. 01373 A' t 9Γ98627 n

.. 59205 . 01377 *x 1 n ” ,98623 :3m
. 59153 . 01380 O :98020 38i ·
. 59100 . 01383 OQ . 98617 Λ 37
. 59048 . 01386. • o 

4 . ΪΪ8614 36
10. 58995 10. 01390 o 9. 98610 35?
. . . 58943 . 01393 o

Q .98607 345
. 58891 . 01396 O

o ->98604
. . 58839 

, 58786
. 01399 
. 01403

ό
4
3

.98601
“98597

>32
B * L ·

i0. 58734 1θΓ 01406 % ”9. 98594 ‘ 30
. 58682 . 0140‘1 U!

3
A

.98591 . 2 9 ;
. 58630 . 01412 .98588 n28>
. 5857S . 01416 O .98584 -27
. 58526 .. 01419 ό

3 .98581 26.
10. 58474: 10. 01422 i! 9. 98578 . 25i '

.58422 . 01426 •i.
3*’o

.98574 ,;:24i'
' ". 58371 . 01429 : 98571 23f
.. 58319: .01432 0

3
4

. 98568 22.
. 58267 . 01435*. . 98565 21:

1.0" 58216 10. 01439 ; a  98561 ■' 20
. 58164 . 01442 oo . 98558 ■ v19.
. 58113 . 01445 0

A. \ 98555 : ;i8-.
. 58061 . 01449. ·. 98551 . 17
. 58010 . 01452 o

3 ' . 98548 ' 16
10. 57959 10. 01455 4

3:
3

- A.

'9. 98545 15 ;
. 57907 .01459 ; 98541 14
. 57856 .01462 .98538 13·
. 57805 . 01465i .98535 12
. 57754 . 01469 3 '.9 853 1

10. 57703 10. 01472 9:1)8528 1 10,
.. 57652 . 01475 U;A • . 98525 -. 9;
: 57601 . 01479. •t:

Ί Λ ,-9852ΐ ?:"8ΐ
. 57550r . 01482 ο .

o ! ·. 98518 .·:■ . 7 i
“. 57499 5 01485. ό  

; 4 ■,98515 - . 6.
10. 57448 lot 01489' 9. 985If ' >- 5

; 57397 .01492 ϋ .98508 ?:
. 57347 . 01495 o

A ...,98505 ■ 3 :
57296 01499 •i- : V 9850L; 2\

■'··'. 57245' : 01502 O-A ; 98498 i t . 1 ;

10. 57195. 10. 01506 . *T 9, 98494 · , ;λ  0i

t a n C S C
Diff.

V
,Α.~· s i n ^ 7 5 °

‘ •Λ ?'



Logarithms of Trigonometric Functions ©

1 5 °* »  sin Diff.
Γ CSC tan Diff.

Γ col sec Diff.
1' co« < · ί6 4 °  

*
t
0
1
2
3
4

9. 41300 
. 41347 
. 41394 
. 41441 
. 4148S

47
47
47
47
47
47
46
47 
47 .
46 ;
47
46
47
46
47 
46
46
47 
46 
46 
46 
46 
46 
46
45
46 
46 
46
45
48 
45'.v
46 .
45
46 
45
45
46 
45 
45 .

■. 45·..:'.
W i-i
4 5 . ;
4 5 : .
45.
44 ,l.
45 
45 
45
44
45
44
45
44 .
45 
44 
44
44 -
45 
44 
44

10. 58700 
. 58653 
. 58606 
. 58559 
. 58512’ 

10. 58465 
. 584 E8 
. 58372 
. 58325 
. 58278'

9. 42805 
. 42856 
. 42906 
. 42957 
. 43007 

9. 43057'
. 431OS 
. 43158 
. 43208 
. 48258 

9. 43308 
. 43358 
. 43408 
. 43458 
. 43508 

9.'43558 
. 43607 
. 43657 
. 43707 
. 43756 

~9. 43806' 
. 43855 
. 43905 
. 43954 
. 44004 

9. 44053 
.44102 
. 44151 
. 44201 
. 44250 ;

51
50
51 
50
50
51 
50 
50 
50 
50 
50 
50 
50 
50 
50 ,
49
50 
50
49
50
49
50
49
50 
49 ' 
49
49
50 
49 
4 9 , 
49 · 
49 
49 
49 
49 .
48 .1
49 
49
48
49 
49
48
49 
4S
48
49 
48 .. 
48 ,
48
49 
48 
48 
48 
48 , 
48 
48
47.
48 , - 
48",'? 
48

10. 57195 
.57144 
.5 7 09 4  
.57043 
.56 99 3  

10.56943 
.56892  
.56842  
.56792  
. 56742 

10.'56692'
. 56642 
.56592  
.56542  j  
. 56492'! 

10. 56442 
. 56,393 
. 56343 , 
. 56293R 
. 5624 tr

10. 56194^- 
.5 6 1 4 5 ” 
.56095  
.5 6 0 4 6 ;
.55996

10. 01506 
. 01509 
. 01512 
.01516 
. 01519 

10. 01523 
.01526 
. 01529 
. 01533 
-01536 . 

10. 01540 
.01543: 
.01547 

;. 01550 
a . 01553 
10: 01557 
r . 01,560 

.,01561 

. 01567 

. 0157^° 
10. 0157^“ 
.??· .011578: 

,. 0:1581 
. 0l58o 
. 01588 

10. 01591 
. 01595 
.01598 

··.. 01602 
,V . 01605
l a  01609 
·■··'. 01612,

•. 01616 
. 01619 

M. 01623, 
10. 01627 

.01630 

. 01634 

. 01637 
: . 01641 

10. 01644 
. 01648 
. 01651 
. 01655 
. 01658 

10. 01662 
. 01666 
. 01669 
. 01673 
. 01676

10. 01680" 
. 01683 

: . 01687 
. 01691 
. 01694

3
3
4
3
4 
3
3
4
3
4
3 7
4 : 
3
3
4 ;
3 ; 
4 ■
3
4 L 
3 1
4
3
4
3 "■ 
3
4A
3
4
3 I
4
3
4
3
4
4."
3
4
3
4
3 ;
4 ‘
3
4
3
4 
4
3
4
3
4
3
4 
4
3
4
3
4 
4
3
4

Diff.
1'

9. 98494 
. 98491 
.98488 
. 98484 
; 98481

60
59
58
57
56

5
6
7
8
9 '

9. 41535 
. 41582 
. 41628 
. 41675 
: 41722

9. 98477 
.98474 
.98471 
■·. 98467 
• 98464

55
54
53
52
51

10
11
12
13
14

9.41768 
. 41815 
. 41861 
.41908 
. 41954

10. 58232 
.58185 
.58139 
.58092 
. 58046

9; 98460 
·■ ; .  98457 
Γ.ώ 98453 

:.98450 
i s^8447

. 50 
49 
48 
47 
46

15
18
17
IS
19

9. 42001 
. 42047 
. 42093 
,42140 

42186

10. 57999 
.5 7 95 3  
. 57907 
. 57860 
. 57&14

:9.;98443 
’ Ji;98440 

.98436 
: 98433 
i ; wi984§9

45 
4̂ 4 
43 

' 42 
4;i

20 
21 
22; 

;'23 
: 24

. 9. 42232 
* .42278  
!: ;42324 
.■42370 
.42416

10. 57768 
. 57722 
. 57676 
. 57630 
. 57584

9.2)8426 
'L J298422 
i;:;i984t9 

,9 8 41 5  
■ . 98412

40
39
38
37
36

25 
28 . 

127 
. 28 
29'

9. 42461 
. 42507 
. 42553 
. 42599 
. 42644

10. 57539 
. 57493 
. 57447 
. 57401 
. 57356

10. 55947 
.55898  
. 55849c 

; .5 5 7 9 9 . 
. 55750 

Γά:5̂ 7(Μ·'> 
. 5o6S$

■.5 5 6 0 3 ; 
. 55554·: 

. ·■-.55505, 
10. 55456 

. 55408'

.5 5 3 5 9 - 

. 55310f 

. 55262; 
10. 55213 

.55164 

.55 11 6  

. 55067 

. 55019 
10. 54971 

.54922  
■ : . 54874 

.54 82 6  

.54 77 8  
10. 54729 

.5*681  * 

. 54633 

. 54585 

.54 53 7 ;

9. 98409 
.98405 

. ,,,98402 
, . 98398 

. 98395 
9. 98391 
. 98388 
. '9838:4 
.98381 
. ,98377

35
34
33
32
31

30
31
32
33
34

9. 42690 
. 42735 
; 42781 
. 42826 
. 42872

10. 57310 : 
. 57265 
. 57219 
.5 7 1 7 4 ' 
. 57128

19. 44299, 
. 44348 
. 44397 
. 44446 
. 44495

30 
v 29 
- 28 
Y 27
;; 26

35
36
37
38 
39;

9. 42917 
. 42962 
. 43008 
. 43053 
. 43098 

9. 43143 
. 43188 
. 43233 
. 43278 
.43323

10. 57083 
. 57038 
. 56992 
. 56947 
. 56902

9. 44544 
. 44592 
. 44641 
. 44690 
. 44738

9'9837*3 
.98370 
. 98366“ 
. 98363 
. 98359

i 25 
·?. 2fi 
t-'23 

22 
2} 

·, 20 
'X 19 
iV i s  
;.V 17 
■ 16

40;
41
42
43 
44.

IQ. 56857 
. 56812 
.56767 

. . 56722 
. 56677

9. 44787 
. 44836 
. 44884 
. 44933 
. 44981

9. 983ffi6“ 
0 983512 
•<;i)83-l9 
,98345 
< £83432

45 
; 46 

47 
. ;4s 

49

9. 43367 
. 43412 
. 43457 
. 43502 
.43546 

9., 43591 
. 43635 
.43680 
. 43724 
. 43769

10. 56633 
. 56588 
. 56543 
. 56498 
. 56454'

9. 45029 
. 45078 
. 45126 

>. 45174 
15222

9.98338 
. 98334 
.98331 
,98327 
.98324

15
14
13
12
11

50
51
52
53
54

10. 56409 * 
. 56365 
. 56320 
. 56276 
. 56231

9. 45271 
. 45319 
. 45367 
.45 41 5 ; 
. 45463

9. 98320 
.98317 
. 98313 
. 98309 
.98306

10
9
8
7
6

55
56
57
58
59
60

9. 43813 
:43857 
. 43901 
. 43946 
. 43990 

9. 44034

10. 5618?
. 56Ϊ43 
. 5609Q ‘ 
. 56 05 * ; 
. 56010 

10. 55966

.19. 45511: 
45559 

V . 45606, 
l;:. 45654.;: 

.4 5 7 0 2 - 
45750

10 544895 
. 54441 

. . 54394 
·- -. 5434©' 

54298 
10. 54250

10. 01698 
. 01701 
. 01705 
. 01709 
. 01712 

10. 01716

CSC

9. 98302 
. 98299 
..98295 
. 98291 
. 98288 

9. 98284

5
4
3
2
1
0

t
1 0 5 ® ·*  008

Diff.
Γ sec

. ! i f  
cot .

ΐ̂ - · i
Diff. : 

;i'

k‘ ^
; tan

t
sin  ♦,7 4 :9



1 6 ° -
4-

sin

0
1
2
3
4

•ft 44034 
. 44078 
; 44122 
. 44166 
. 44210

5
6
7 ,·; 

: 8. · 
9-

9. 44253 
.44297  

. - 44341 
. 44385’· 
. 44428

10 
11 

■ 12 ,
13 -
14 -

9. 44472 
. 44516- 
. 44559: 
.44602 

. . 44646
15 ·
16
17
18 
19

9l 44689 
. 44733 
. 44776 
. 44819}

/ . t e m p
2 0 -  
22 
22 . 
23 1 
24.

θ Γ ίίθ  05 
. 44948, 
. 44992 
. 45035 
. 45077

25
26
27
28 

* 29

9. 45120 
. 45163 
. 45206 
. 45249 
. 45292

30
31 
32,=
33
34

9. 45334 
. 45377 
. 45419 
. 45462 

".. 45504
35
36
37
38
39

9. 45547 
." 45589 
. 45632 
. 45674 
. 45716

40
41
42
43 
.44

9. 45758 
. . 45S01 

. 45843 

. 45885 

.45927
4a
4«&
47,
48, 
49

9. 45969 
. 46011 
. 46053 
. 46095 
. 46136

50
51
52 
53, 
54

9. 46178 
. 46220 
. 46262 
. 46303 
. 46345

55
56
57
58
59 ■
60

9. .46386 
. 46428 
. 46469 

. . 46511
. . 46552 
9. 46594

t  ·
m

Diff.
1'

o_* c o s

44
44
44
44
43
44 

i 44 
' 44

43
44 
44 
43
43
44
43
44 
43 
43 
43 
43
43
44 
43
42
43 
43 
43 
43 
43
42
43
42
43
42
43
42
43 
42 
42 
42 
43' 
42‘ 
42 
42 
42 
42·' 
42 
42
41
42 
42 
42
41 
.42
• 41'·’
42 
4 i ·:. 
42·-
41 "
42

Diff.
Γ

C8C ( a n

10. 55966 9. 45750
. 55922 . 45797
. 55878 . 45845
. 55834 . 45892
. 55790 - . 45940

10. 55747 9. 45987
. 55703 . 46Ό35
. 55659 .46082
. 55615 .46130
. 55572 . 46177

10. 55528 9. 46224
. 55484 .46271
.55441 .46319
.55398 . 46366
.55354 . 46413

ία  55311 9. 46460
.55267 . 46507
. 55224 . 46554
. 55181 . 46601
. 55138 . 46648

10. 55095 9. 46694
. 55052 . 46741
. 55008 . 46788
. 54965 . 46835
. 54923 . 46881

10. 54880 9. 46928
.04837 . 46975
. 54794 . 47021
. 54751 . 47068
. 54708 . 47114

10. 54666 9. 47160
. 54623 .47207
. 54591 . 47253
. 54538 . 47299
. 54496 . 47346

10.' 54453 9. 47392
.54411 . 47438
.54368 . 47484
. 54326 .47530
. 54284 . 47576

10. 54242 9. 47622
. 54199 . 47608
. 54.157 . 47714
. 54 Π 5. .47760
. 54073 . 47806

10. 5403.1; 9. 47852
.53989 .47897
. 53947 .47943
. 53905 . 47989
. 53864. .48035

10. 53H22 9. 48080
. 53780 .48126
. 53738 . 48171
. 53697 j . 48217
. 536:")/) '. . 48262

10. 53614.' 9. 48307
. 53n72 . 48353
. 53531 . 48398
. 53489 . 48443
. 53448 } . 48489

10. 53406 9. 48534

sec “ c o t

Diff:
1'

47
48
47
48 
47 

'48
47
48 
47 „ 
47
47
48 
47 r· 
47-
47.. 
4.7. 
47 
47- · 
47 
46": 
47 
47 
47
46
47 
47
46
47 
46. 
4 6 , 
47 
46
46
47 
46 
46 
46 
46. 
46
46... 
46 
46 
46 
46 
4fi 
4ό 
46- 
46 . 
46 
4.7 
46
45 
4,6, 
.45
4 5
46
45. 
40;
46. 
4ό ,

D iff.

cdt sec “ Riff,
V COS-**·1 6 3 °

4·

10. 54250 10. 01716 o 9. 98284
t

60
. 54203 .01719 . .d  A 98281 59
. 54155 . 01723 A 98277 58
. 54108 . 01727 i

o . 98273 <57
. 54060 .  01730 O

4 . 98270 56
10. 54013 10. 01734 • > . . 

•A 9. 98266 -55
.  53965 . 01738 ■

O · ’ ' ‘ 98262 54
. 53918 .01741 U

j . *·* 98259 53
.  53870 .  01745 98255 52
. 53823 .  01749

■A'·

- 98251 ol
10. $377$ 10. 017S2 9. 982.48 i 50 '

.  53729 " .  01756 :*T - ~ £ . . 982*14y 49

. 53681 . 01760 . ̂o · i:C . 98240 48

. 53634 . 01763 o .
A . 98237 47

. 53587 . 01767 -x
4 98233 46

10. 53540 10. 01771 q 9. 98229. 45
; 53493 . 01774 u ·AT; ·» . 98226 λ 44 .
. 53446 . 01778 ** ·

4 V · 98222 43
. 53399 . 01782 ^ * 

3
4>

98218 42
. 53352 .  01785 . 98215 41

10. 53306" 10. 01789 o
A :'' 9. 9821Ϊ : 40

.  53259 . 01793 * r  ·
• f ·

. 98207 39
. 53212 . 01796 O

A ■* . 98204. 38
. 53165 . 01800 **

A 98200- .. 37
. 53ΓΤ9 . 01804 *T

4 - 98196 36
10. 53072 10. 01808 q 9. 98192 35

.. 53025 . 01811 u
A . 98189 34

. 52979 . 01815 A . 98185 33

. 52932 . 01819 T
A 98181 ·. 32

. 52886 . 01823 3 98177 31
10. 52840 1 0 . 01826 A 9. 98174 30

. 52793 . 01830 *x
4
A '

98170: -29
.  52747 .  01834 98166’.: 28
. 5270Γ . 01838 o  . ·* . 98162 > 27
. 52654 . 01841 o

4'· ’ . 98159v 26
ίόΤ 52608 10. 01845 9: 98Ϊ55- 25 *

. 52562 . 01849 A 98Γ51 24

. 52516 . 01853 O 98147 23

. 52470 . 01856 u
A 98144: 22

. 52424 . 01860 *T
4 98140 : 21

10. 52378 10.'01864 A 9. 98136 20
1 . 52332 . 01868 4

9 • ; 98132 * 19 .
. -52286 . 01871 o

A 98129 18
i . 52240 . 01875 4

4

98125 17
1 .52194 . 01879 - 98121 16
!10. 52148 10. 01883' 9. 98117’ 15
: .52103 .  01887 i • 98113- ~ i 4

.  52057 . 01890 u
t 98110 13

. 52011 . 01894 -t
# 98106 12

. 51965 . 01898 4 • - 98102 11
1 0 . 51920 1 0 . 01902 A 9. 98098 “ 10

.51874 .01906 1 98094 9
■ . 51829 .  01910 *1 98090 8

; 51783 . 01913 u
I 98087 7

. 51738 . 01917 4
4 ; 98083 6__

10. 51693· 10. 01.921 " J a "98079, 5
. 51647 '. .  01925 1 98075·. 4
. 51602 . 01929 *T. _

j ·  ' 98071 3
.51557 . 01933 ■tA''r 98067 2
. 51511 . 01937 •*

3 98063 1
10. 51466 10. 01940 •■9. 98060 0

t a n esc. D ifr:  
1'

I

sin - 7 3 °



I

Logarithms of Trigonometric Functions ............;  “ Θ .

17®-> sin 
*

Diff.
1' CSC tan Diff.

1' cot a t e Diff.
1' co· * · 1 6 2 °  

*
t
0
1
2
3
A

9. 46594 
. 46635 
. 46676 

.1 46717 
. 46758

41
41
41
41
42 
41 
41 
-41 
41 
41
40
41 
41 
41 
41
40
41
40
41
40
41 
40 
4Γ  
40 :
40
41 
40 
40 
40

i 40 
40 
40 
40 
40 
40 
40 
40
39
40 
40
39 :
40 
40
39
40
39
40 
39 
39
39
40 
39 
39 
39 
39 
39 
39 
39 
39 

‘39

10. 53406 
. 53365 
. 53324 
. 53283 
. 53242

9. 48534 
. 48579 
.48624 
. 48669 
. 48714

45 1 
45 
45 
45
■4 5 ·;:
4 5 ^
451/

45
45c':
45
44^
45;
45
44
45
44
45 

,44
45

: 44--;: 
45 V 
44
44
45 
44 
44 
44 
44 
44 ~ 
4 4 -  
44.:·;.

• 44 ·; ■- 
44 
44 
44 
44;
43
44 
44 ,

■ 44 -
43
44
43
44 
43. 
44
43
44 
43
43
44 
43 
43 
43 
43
43
44 
43 
43

10. 51466 
.51421 
. 51376 
.51331 
.51286

10. 01940 
.01944 
. 0194 8 
. 01952 
. 01956

4
4
4 '
4 ;'
'4 ;‘
4
4
3
4 
4" 
4 
4 
4 
4 
4 
4 
4 
4
3
4 
4
4 '
4
4
4
4
4
4
4 ’ ·
4 ?l:
4-'-:
4 r
4 “
4
4
4
4
4Vr 
4 
4 ■ 
4
4‘ ' 
4 :
4
4
4
4
4
4
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4

9. 98060 
. 98056. 

, . 98052 
}.;98048 
.198044

t
60
59
58
57
56

5
8
7
8 
9

9.46800 
.46841 
.46882 
. 46923 

r . 46964

10. 53200 
. 53159 
.53118 
. 53077 
. 53036

9. 48759 
.48804 

. .  48849 
.48894 
.48939

10. 5124Ί 
.51196  
.51151 
. 51106 
. 51061

10. 01960 
. 01964 
. 01968 
. 01971 
. 01975

9.98040 
.98036 
. 98032 
.98029 
. 98025

55 
- 54 

53 
52 
51

10
11
12
13
14

9. 47005 
. 47045 
; 47086 

47127 
. 47168

10. 52995 
. 52955 
. 52914 
. 52873 
. 52832

9. 48984 
. 49029 
. 49073 
. 49118 
. 49163

10. 51016 
.50971 
. 50927 

. . 50882 
. 50837

10. 01979 
. 01983 
. 01987 
. 01991 
. 01995

9. 98021 
. ; 98017 - 

.98013 

. 98009 

. 98005

50
49
48
47
46

15
16
17
18 
19

9. 47209 
.47 24 9  
. 47290 
. 47330 
. 47371

10. 52791 
. 52751 
. 52710 
. 52670 
. 52629

9. 49207 
.49252 
.49296 
. 49341 
. 49385

10. 50793 
. 50748 
. 50704 
. 50659 
. 50615

ία  01999 
. 02003 
. 02007 
. 02011 
. 02014

9.98001 
. 97997 
. 97993 
. 97989 
... 97986

45
44
43
42
41

20
21
22
23
24

9. 47411 
. 47452 
. 47492 
.47533  
.47573

10. 52589 
. 52548 
. 52508 
. 52467 

- . 52427 :

9. 49430 
. 49474 
. 49519 
.49563 
.49607

10. 50570 
.  50526 
. 50481 
. 50437 
. 50393

i a  020J8 
. 02022 
. 02026 
. 02030 
. 02034

9. 97982 
.97978 
.97974 , 
.97970  
, 97966

40
39
38
37
36

25 ;·
26
27
28 
29

9. 47613 
.47654  

; ; 47694 
; . 47734 

.47774

ία  52387 
. 52346 
. 52306 
. 52266 
. 52226

9. 49652 
.49 69 6  
. 49740. 
.49784  
. 49828

10. 50348 
. 50304 
. 50260 
.50216 

; .50172

l a  02038 
: 02042 
.02046  

.. 02050 
, .. 02054

9. 97962 
. 97958 
. 97954. 
.97950" 

97946 ,

35 
34 
33 
32 
31 • «

30
3 1 :
32
33 r·

' » * ;

0L 47814'
;-.-47854·

> --. 47894 " 
; . 47934
;>-;47974‘~’

10. 52136 
. 52146 
. 52106 
. 52066 

, . 52026

9. 49872 
.4 9 9 1 6  
. 49960 
. 50004 
. 50048

10. 50128 - 
: 50084- 
. 50040;
. 49996 
. 49952

l a  02058 
.02062 
. 02066 
. 02070 
.02074

;,9i 9794% 
. 970381, 

• . 97^34 
,’ ·. 97930· 
.  97926-

30
29
£8
27
$6

35
36 r
37 .
38
39

9; 48014' 
>.48054 

i .“48094 
.4 8 1 3 a  
. 48173

10. 51986 
: 51946 
. 519(^6 
.51867  
. 51827

9. 50092 
.50136 

: . 50180 
. 50223 
. 50267

10. 49908- 
. 49864 
. 49820 
. 49777 
. 49733

10. 02078 
. 02082 
. 02086 
. 02090 
. 02094

9. 97922; 
, . 97918 
: . 979141 

; 97910 
. 97906

25 
~ 24 

23 
22 
21

40
41
42
43
44

9. 48213 
.4 8 25 2  
; 48292 
.'48332 
.48371

10. 51787, 
. 51748; 
• 51708: 
. 51668 
. 51629

9. 50311 
V50355 
. 50398 
. 50442 
. 50485 

9- 50529 
. 50572 
. 50616 
. 50659 
. 50703

10. 49689 
49645. 

. 49602 

. 49558 

. 4951 δ- 
ΙΟ. 49471 

. 49428 

. 49384 

.49341 

.49297

10. 02098 
i «2102  
. 02106 
. 02110 
.02114 

10. 0 2118 
; . 02122 
. 02126 
. 02130 
. 02134

9. 97902 
. 97898 
; 97894 

- . 97890 
. 97886 

'9. 97882 
. 97878 
. 97874 
. 97870 
. 97866

20
19
18
17
16
15
14
13
12
11

45
46
47
48
49

9. 48411 
. 48450 
. 48490 
. 48529 
. 48568

10. 51589 
. 51550 
. 51510 
. 51471 
. 51432

50
51
52
53
54

9. 48607 
.4 8 6 4 7  
. 48686 
1 48725 
. 48764

10. 51393 
. 51353 
. 51314 
. 51275 
. 51236

9. 50746 
. 50789 
. 50833 
. 50876 
. 50919 

9. 50962 
. 51005 
. 51048 
. 51092 
.51135 

9. 51178

10. 49254 
.49211 
. 49167 
. 49124 
. 49081 

10. 49038 
. 48995 
. 48952 
. 48908 
. 48865 

10. 48822

10. 02139 
. 02143. 
. 02147 
. 02151 
. 02155

9. 97861 
. 97857 
. 97853 
. 97849 
. 97?45 

9. 97841 
. 97837 
. 97833 
. 97829 
. 97825 

9. 97821

10 
9 
8 
7 
6 
5 

■ 4 
3 
2 
1 
0

55
56
57
58
59
60

9. 48803 
.48 84 2  
. 48881 
. 48920 
. 48959 

9. 48998

i a  51197 
.51158 
. 51119 
. 51080 
.51041 

10. 51002

ia  02159 
. 02163 
. 02167 
. 02171 
. 02175 

10. 02179
t

1 0 7 ® +  «β®
Diff.

1' see cot “ !* · ! « » CSC
Diff.r sin -72°

ι
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Ift «  JlOOIXffi «5 CO CS -< O i 00 I" OiO Ίί* CO I OC Ĉ X'eOO>>C wivMWiO.OIONW^OI 0 0  a x K i 'S - N c ^ io in  io^m'cococoi t̂ · to f f l e a c e  ••>3t0'«0 «0*0 <0 <0 tct0 <0 tc-'ί·'**' Tl*! '«J·I ’ 1
'■ ' i s ;  ' : · . '  'i2 ‘

B.M

■CO C O N  CO CO CO C O M  CO CO (N  CO CO M  CO Μ  M  CO N  CO N N M C O M  N  J I N  M  ι-H N N N N i- i —  W  —  —  N - x  CS —  —  —  !N  I t e vTf ^  ^  Tf ^  ^  ^  Tf Tf ^  Tf ^  Tf ^  ^  'tf ̂  ̂  ^  ̂  ^  ^  **/ · 1 M

M  r f  to  X  O  OOJCOh-N >01 ^  10 iO O 61 c* cs ιίΐΛ0 U)tO^
'* f  > 05 .
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^Logarithms of Ttrigonometric Functions

19®·* sin i
___ L

t
0 4. 51264
1 .51301
2 . 51338
3 . 51374
4 . 51411
5 9. 51447
6 . 51484
7 · , 51520
8 .51557:
9 .51593

10 9.51629
11 .51666
12 . 51702
13 : . 51738
14 .51774

■ Ί 5 9. 51811
16 .51847
17 ; ;51883
IX * .'51919
19 ! . 51955.
2 0 ’. 9. 51991
21 .52027

■22 02063
23 .52099
24 .52135

' 25 ’ 9 52171
26 ■ .52207
27 .52242
28 .52278
29 ... 52314
30 ' 9. 52350
31 .52385
32 ;52421
33 .52456
34 ; 52492

"••35"' 9. 52527
36 .52563
37 . 52598
38 .52634
39; . 52669
40; 9. 52705
41! . 52740

'42 .52775
43: . 52811

■ 44 .52846
45 9. 52881
46, .52916
47 .52951
48 ' . 52986
49 53021
50' 9. 53056
51 53092
52 . 53126
53; . 53161
54 .53196

‘ 55 ~9. 53231
56 . 53266
57. ! . 53301
58 . 53336
59 . 53370
60 9. 53405
t

1 0 9 ° -  c o s

Diff. 
* i '

37
37
36
37
36
37
36
37 
3fi
36
37 
36 
36
36
37 
36 
36 
36 
36

- 36 
36 
36 
36 
36 
36 
36
35 
36..
36 
36
35
36
35 

. 36
35,
36
35
36
35
36 
35
35
36 
35 
35 
35 
35 
35 
35
35
36
34
35 
35 
35 
35 
35 
35
34
35

Diff;
I'

'
tan Diff.

V-r ■ "1 ; ·
Diff.

CSC Γ cot sec ; 1'

10. 48736 9. 53697 41
41 ■
41
41
41
41
41
41
40
41 
41
40
41 
41 
40

10. 46303 10. 02433 4
. 48699 .. 53738 . 46265! . 02437 K i
. 48662 53779 . 46221 . 02442 V ,• 4 ·
. 48626 53820 . 46180 . 02446 4 i. 48589 53861 . 46139 - 02450 . 5

10. 48553 _9T53902 10. 46098 10. 02455 4 ;
. 48516 53943 . 46057 . 02459 5 ■. 48480 . 53984 . 46016 . 02464 4 :
. 4K443 54025 . 45975 .02468 4
. 48407 54065 . 45935- . 02472 , 5 j

10. 48371 9. 54106 10. 45894 10. 02477' . 4 ;
. 48334 54147 . 45853 . 02481 ; 4
. 48298 54187. . 45813 . 02485 Λ
. 48262 54228 . 457/2 . 02490 : 448226 ■. . 54269 . 45731 . 02494 : 5

10. 48189 9. 54309 41
40
41 
40 
4V:

10. 45691 10. 02499 4 '. 48153 . 54350 . 45650, . 02503 5
.  . 48117 54390 456 IQ . 02508 4

. 48083 .. 54431 .45569 ; 02512 4 ■. . 48045 .. . 54471 .45529 .02516 ■ 5 ■
10. 48009: . 9. 54512 40 

4 Γ' 
40
40
41 : 
40 :
40 .
41 
40 ■* 
40

10.45.48X 10. 0252 f 4.47973 54552 . 45448 - . 0&525 5
.. . 47937 54593 . 45407 n .  02530. 4

.47901 . 54633 ^ . 45367 : . 02534 , 5
: . 47865 54673 , - 45327; ; 0 2 5 3 9 4
10. 47829' '97 54714 Vi). 45286 10. 02543 - 4 . ..47793 54754 .4524d . 02547 5

. 47758 54794 .45206 . 02552 4

. 47722 54835 .45165 . 02556 5

. 47686 . 54875 . 45125 . 02561 4
Ϊ57 47650 9. 54915 40

40
40
40
40.

10. 45085 10. 02565 5. 47615 e 54955 . 45045 . 02570 4. 47579 
. 47544

• 54995
55035

. 45005 

. 44965
. 02574 
. 02579 5

. 4750» . 55075 . 44925 . 02583 5 ;
10. 47?473 9. 55115 40

40
40
40
40

Ϊ0. 44885 10; 02588T 4 “.:. 47437 55155 . 44&45 . 02592 5
4. 47402 55195 . 44:805 .02597

. 47366 . 55235 .44765 . 02601 5. 47331 . 55275 .44725 . 02606 4
10. 47295 9. 55315 40

40
39
40 
40 
40
39
40 
40 
39

10. 44685 10." 02(510 5
4. 47260 55355 . 44645 . 02615-

. 47225 55395 .44605 .02619 5

. 47189 55434 . 44566 : . 02(524 4. 47154 . 55474 .44526 . 02(528 5
10. '47119 9. 55514 10. 444N6 10. 02633 4
. . 47084 55554 . 4444(5 . 02(537 5 :.47049 ■■ . 55593 .44407 . 02(542
,- . 47014 . 55633 . 44367 . 02(547 4

. 46979 • 55673 .44327 . 02(551 5
10. 46944 9. 55712 40

39
40
39
40

10.’ 442X.H 10. 02(55(5 4
.46908 55752 .44248 . 02(5(50 i "»
. 46874 
. 46839 
. 46804

55791
55831
55870

. 44209 
441(59 

,44.130

/ . 02(565 4 
. 02669 ! I 
. 021574 · , 

10. 02678 ! - :10. 46769 9. 55910 39
4a
39
39
>40

10. 44090
, ... 46734 55949 : . 44.051 . 026K3 ί Λ ;’. . 46699 . 55989 .44011 : . 026XS 4 ’■

. 46664 • 56028 .43972 . 02(592 1 ϋ ·Λ . 46630 56067 .43933 .021597 I·.-» ;Lp. 46595: 9 . 56107 , 10. 43893 10. 02701
:■ "·>' Dift. - ‘ ' Diff.

sec  · COt 1/ t a n C SC

ί ν

cos ■ 1 6 0 ?

9. 97567 
“ . 97563; 

. «7558 

.97554·. 

. 975501 
9. 97545 ? 
>‘..97541 ' 
; . 97536! 
•'..47532!

-9. \9752β; 
v. .97519; 
;u97515 

. 197510.
; t\975065 
-9:9750*1 

.197497 
;97492 

' i'97488 
ΛΡ9748^_ 
9. 97479" 
. '97475 

. ^37470 
.97466 

.U97461; 
9/97451  
.97453 

- .-97448 
..9/444, 
374391

9.'97435' 
.9743% 
.,9/426: 

%' 9742 ϊί 
.074 i t  

£ $7412  
.97408

J i m m .  
\ 97399
. 37394 

9 9739Q 
.973X5 
3 7 3 S  ί 
f 97376 

I ' .  97372
9. 97367 

. 97363 
:Γ97358 
. 97303 
,'97349 

9: 97344 
.97340 
, 97335 

-* 97331 
07326 

<:>>■ 97322 
. 5)7317 

Λ ; 97312 
- ; 9730S 
::07303  

■ 9. f)72SM>

60 f 
5 9 ;

■ ,-5$ ^ 
·. 57 ? 
•? , 56»

55 
?54 4
■,.53·: 
φ%\· 
<̂51 r ̂
, 550 Γ 

'Π49: 
...48 
747 ’

- J i 6 i
t 45 ■

; 4 41

3 f 4 i .
in  44
C-S39

4:31.;
m .
' z i  

34 
33·
32 i

: 3Γ-: 
3 (i '  

yi.29;
. 2x 

-*22?
: · 2(5 :
- -25.Γ 
'·' ^24 
^ 23 . 
■’ (.22] 
ηΓ21?· 
ftC2ii 
06 Iff 
: ΐ I -S 
W lTi · 
."·; * n i

I·! 
14; 
13 
Γ4 

"! ΙΪ
id

s1

sin



'  Logarithms of Trigonometric Func tions
4;

4-

Diff.
V CSC tan Diff;

1' cot ■ec Diff.
1' COS *"1 5 9 ?

i

$
0
1
2
3

, 4
5
6
7
8 
9

9. 53405 
.53440 
. 53475 
. 53509 
.53544 

9. 53578 
. 53613 
. 53647 
. 53682 
. 5371G

35
35
34
35
34
35
34
35
34
35 
34
34
35 
34
34
35 
34 
34 
34 
34 
34 
34 
34 
34 
34
U
34
34
34
34
33
34 
34
33
34 
34
33
34
33
34
33
34
33
34 
33
33
34 
33 
33
33
34 
33 
33 
33 
33 
33 . 
33 
33 
33 
33

10. 46595 
. 46560 
. 46525 
. 46491 
. 46456

9. 56107 
.56146 
. 56185 
. 56224 
. 56264

39 , 
39 ,
39
40 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39
38
39 
39 
39
38
39 
39
38
39
38
39
38
39
38
39 
38
38
39 
38
38
39 
38 
38 
38
38
39 
38 
38 
38 
38 
38 
38 
38 
38 
38... 
38 
38
37
38 
38 
38 ,

10. 43893 
. 43854 

; . 43815 
. 43776 
. 43736

10. 02701 
. 02706 
.02711 
. 02715 
. 02720

5
5
4
5
4
5 
5
4
5 
5
4
5 
5
4
5 
5
4
5 
5
4
5 
5
4
5 
5
4
5 
5 
5
4
5 
5

. 4 
5 
5 
5
4
5 

. 5
5
4
5 
5 
5 
5
4 ''
5
5
5
5
4
5 
5 
5 
5

. 4 
5 
5 
5 

; 5

9. 97299 
.97294 
. 97289 
. 97285 
. 97280·

60
59
58
57
56

10. 46422 
. 46387 
. 46353 
. 46318 
. 46284

9. 56303 
. 56342 
. 56381 
. 56420 
. 56459

10. 43697 
. 43658 
. 43619 
. 43580 
. 43541

10. 02724 
. no729 
. 02734 
. 02738 
. 02743

9. 97276 
.97271 
. 97266 
. 97262 
. 97257

55
54
53
521
51

IQ
11
12
13
14

9. 53751 
. 53785 
.53819 
. 53854 
. 53888

10. 46249 
. 46215 
. 46181 
. 46146 
. 46112

9. 56498 
.56537 
.56576 
. 56615 
.56654

10. 43502 
. 43463 
. 43424 
. 43385 
. 43346

10. 01*718 
. 02.~5-‘ 
. 02757 
. 02762 
. 02766

9. 97252 
. 97248 
. 97243 
■. 97238 
. 97234

50
49
48
47
46

15
16
17
18 
19

9. 53922 
.53957 
. 53991 
. 54025 
. 54059

10. 46078 
. 46043 
. 46009 
. 45975 
. 45941

9. 56693 
.56732 
.56771 
. 56810 
. 56849

10. 43307 
. 43268 
. 43229 
.43190 
. 43151

10. 02771 
. 02776 
. 02780 
. 02785 
. 02790

9. 97229 
; 97224 
.97220 

97215 
,97210

45
44
43
42
41

20
21

“'22
23
24

9. 54093 
.54127 
.54161 
.54195 
. 54229

10. 45907 
. 45873 
. 45839 
.45805 
.45771

9. 56887 
.56926 
. 56965 
. 57004 
. 57042

10. 43113 
.43074 
. 43035 
. 42996 
. 42958

10. 02794 
. 02799 
. 02804 
. 02808 
. 02813

9. 97206 
,.97201 , 
.97196 
,  97192 
. 97187

40
39
38
37
36

25
26
27
28 
20 
3 if
31
32
33
34
35 
3fi
37
38 
3<1 
A ir
41
42
43
44

9. 54263 
. 54297 
. 54331 
. 54365 
. 54399

10. 45737 
.45703 
.45669 
. 45635 
. 45601

9. 57081 
.57120 
.57158 
.57197 
. 57235

10. 42919 
. 42880 
. 42842 
. 42803 
. 42765

10. 02818 
. 02822 
. 02827 
. 02832 
. 02837

9. 97182 
. 97178 
.97173 
.97168 
.97163

35
34
33
32
31

<). 54433 
.54466 
.54500 
. 54534 
. 54567

10. 45567 
. 45534 
. 45500 
. 45466 
.45433

9. 57274 
. 57312 
. 57351 
. 57389 
. 57428

10. 42726 
. 42688 
. 42649 
. 42611 
. 42572

10. 02841 
. 02846 

02851 
. 02855 
. 02860

9. 97159 
. 97154 
. 97149 
. 97145 
.97140

30
29
28
27
20

9. 54001 
. 54635 
. 54668 
. 54702 
. 54735

10. 45399 
. 45365 
.45332 
. 45298 
. 45265

9. 57466 
. 57504 
. 57543 
. 57581 
. 57619

10. 42534 
. 42496 
. 42457 
. 42419 
. 42381

10. 02865 
. 02870 
. 02874 
. 02879 
. 02884

9. 97135 
. 97130 
. 97126 
. 97121 
. 97116

25 
;  24 

23 
22 
21

9. 54769 
. 54802 
. 54836 
. 54869 
. 54903

10. 45231 
.45198 
.45164 
. 45131 
. 45097

9. 57658 
. 57696 
. 57734 
. 57772 
. 57810

10. 42342 
. 42304 
. 42266 
. 42228 
. 42190

10. 02889 
. 02893 
. 02898 
. 02903 
. 02908

9. 97111 
. 97107 
.97102 
. 97097 
. 97092

20
19
18
17
16

45
46
47
48
49

9. 54936 
:54969 
.55003 
.55036 
.55069

10. 45064 
.45031 
.44997 
.44964 
. 44931

9. 57849 
.57887 
. 57925 
.57963 
.58001

10. 42151 
. 42113 
.42075 
. 42037 
. 41999

10. 02913 
. 02917 
. 02922 
. 02927 
. 02932

9. 97087 
. 97083 
. 97078 
.97073 
.97068

15
14
13
12
11

50
51
52
53
54

9. 55102 
. 55135 
. 55169 
. 55202 
. 55235

ΙΟΙ 44898 
. 44864 
.44831 
. 4479S 
. 44765

9. 58039 
. 58077 
, 58115 
. 58153 
. 58191

10. 41961 
. 41923 
. 41885 
. 41847 
. 41809

10. 02937 
.02941 
. 02946 
. 02951 
.02956

9. 97063 
.97059 
. 97054 
. 97049 
. 97044

10
9
8
2 ■ 
6

55
56
57
58
59
60

9. 55268 
. 55301 
.55334 
.55367 
. 55400 

9. 55433

10. 44732 
.44699 
.44666 
. 44633 
. 44600 

10. 44567

9. 58229 
. 58267 
. 58304 
. 58342 
. 58380 

9. 58418

10. 41771 
. 41733 
. 41696 
.41658 
.41620 

10. 41582

10. 02961 
. 02965 
. 02970 
. 02975 
. 02980 

10. 02985

9. 97039 
. 97035 
. 97030 
. 97025 
.97020 

9. 97015

5
4
3
2
1
0

i i ©4>■» cos Diff.
I '

■tec eot Diff.
V t a n CSC

Diff.
1' a i n  « ^ 9 °



'Logarithms of Trigonom etric Functions ©

ί^ β / ·  ·
sin

•V Ό -;--------------!
9 r 55433!■ 9:1 . < 55466 i«>*2 ' .155499  i

»ϋ3 ; . S:55532
*:4 : ίΛ-55»64;
*- 5 f 9/55597
■ 6 .: 55630
7  ' -.55663

>8 ! - v 55695
,.’ 9 .‘55728
Ϊ0 9.'55761 T

,11 ; . . 55793
12 r r . 55826
13 , t 55858
;i4 . ,C;j; 55891
"15 9: 55923"
(16 :
17 ί *. i 55988

v l 8 :; 56021
ivl9 | ' v‘56053
ί 2 0 1 ĴK B6085
s l i i r jp6T l8'■'22 ? ; -56150
ί>23| 5§ ĉ 1 8 2rm/i. •gi ;56215
'’25: iii. 56247
>«263! ί-. 56279
'127Ϊ - :1. 56311
. 2 8  ' ;  56343

29 ■a . 56375
~30 9; 56408
• .31 ,,56440 ;
•32 56472

: 33 1 ,  56504 ,
34 156536

■: 35 ,· 9. 56568
36 y6S99 <’

;3 7  . 56631
1 3 8  . ; . 56663 -!
1 3 9  : 1  56695

40 9, 56727
.41 -; 56759
: 42 ; .156790

43 ? . 56822
; 44 ; .156854. 1
, 45 T· 9. 56886
-46 .;. 56917
47 .1 56949
48 ; , 569β0
49 , .;570|2
50 9.; 57044:
51 .57075
52 .57107
53 .57138 ,
54 .57169::
55 9.57201.;
56 t 57232
57 - ; 57264
58 1 5 72 95
59 ;57326
60 .9157358

Diff.

I l l * -
" .*) · 
C©3:

H i.. .  i
s i
,33
33
32 

; 33
33 
33
32
33 , 

,  33 ;
32
33
32 : 

, 33
..; 32:

33 :
, 32 > -

33'
32

; 32 f
33 
32 -
32
33 
321 
32
32“ ;
32
32
33-
32 ''
32
32 <
32 -
32 .··
31’ .
32
32 ,
32
32
32
31
32 
32 
32
31
32
31
32 
32
31
32 
31
31
32
31
32 
S i
31
32 :

Diflr;··
i '

CSC

10. 44567 9. 58418
. 44534 " '. 58455-
.44501" . 58493
.44 46 8 .58531
.44436 .58569

10. 44403 9." 58606
44370: : 58644

.44337 ; 58681

. 443053 ' j  58719
44272 s : 58757

Γ0144239 s%?· 58794
.44207 : V 58832
.44174 -i 58869 ;

1  44142 ■’■r 58907 i
, 44109 j .-·■: 58944 .

id , 44077 ; 9; 58981
- 1 44044 1  59019
: y 44012 • , 59056
, . 43979 . 59094
1  43947; 59131

10Γ43915 Ϊ). 59168
; 43882 1  59205

: . 43850 . 59243
43818“ . 59280

. 43785 . 59317
10. 43753 9.59354"
-  . 43721 ; ' . 59391

.43689 ..■59429

.4 3 6 5 7 ! . 59466
436‘2 5 i . 59503'

10. 43592ί·Γ 9. 59540
{ . 4356(1, . 59577

4 3 5 2 » ; . 59614
. 43496 . 59651

.1 43464 . . 59688
10. 43432 9. 59725

.43401 . 59762
1 . 43369 . 59799
*1 . 43337 . 59835

. 43305 . 59872
10. 43273 9. 59909

.-43241 . 59946

.43210 . 59983

. 43178 . 60019
■ . 43146* . 60056
10. 43 E li

43083
43051
43020:
42988?

10. 42956 
. 42925 
,42893  
i 42862 
. 42831-

10. 42799 
,4:2768 
; 42736 
. 4*2705 

, . .  42674 
11^42642

' s e t ; ' -

tan

9. 60093 
. 60130 
. 60166 
. 60203 
. 60240

9. 60276 
. 60313 

■>. 60349 
. 60386 
. 60422

9. 60459 
■ . 60495 

.'60532 

. 60568 
1  60605 

JJ.6064T
• '> I;-

Λ COt

Diff.
1'

37
38 
38 ■ 
38
37
38
37
38 
38
37
38
37
38 
37
37
38
37 :
38 
37
37 
*37
38 
37 
37 
37
37
38 
37 
37 
37 
37 ' 
37 
3 7 1  
3?
37 
37 -C 
37
36
37 
37 
37 
37 
36

i 37 :·
; 37 ·
: 37 

36 
;■ 37

37·;. 
36 v 
3 t  
36 !
3 7 1
36 .
37

-. 36 
: 37 : 

36 > 
, 37 ’·
; 36 
:■ I·--#' 
Diff."

: I' *

cot

10. 41582 
v 41545 
.41507 
■ 41469 
* 4143J 

10. 41394 
;■ ,-41356 

.41319 

.41281 
.« 4 124$·; 

ί& 4 1 2 Μ Ϊ 
. ^ 4 1 1 6 8 ;

4}131. 
IV 41093, 

41056: 
10." 41019 
,;k\ 40981 
•jr.. 40944 
; . 40906 
V . 40869 

40832, 
40795 
40757 
4072Q 

% 40683]ΐ 
10. 40646 ' 
r t . 4060#' 

.40571 

.40534 
40497_ 

10. 40460 
. .40423 

4038.6:
J .-40349:
; . 403 \Qr 
Ϊ0. 4027ο  

.4 0 2 3 8  
... 40201.

; 40165·
·- ; 40128

10.

10. 40091 
.40054  
.40 017  

'■ Λ 39981 
; . 39944 
ioi 3,9907 

. 39870 
,.39834- 
.39797  

1 . 39760J 
lbT 39724 

. 39687 
. . -39651’ 

·, ; 39614 
' .39578
10. 39541 
; .3 9 5 0 5 ; 

.39468  
’ 39432 
. 39395 

10. 39359

ta iftl

sec

10. 02985 
. 02990 
.02990 

- . 02999. 
. 03004' 

10. 03009 
.03014  

^ , 03019 
.03024  

; .J  03029 
tk  03034 
1 .  03038 
.^ 0 30 43  
/? 030-18 
^J030ii3 
10. 03058. 

. 03063 

. 03068: 
Ί  ©3073 

^03078 
10. 03083 

’. 03088 
.0.3093 

r. 030!) 7 
*.03103

Diff.
1'

10. 03107 
1  0 3 112 i 
\  03117 ; 
. ©3122 

^ .0 3 12 7  
10. 03132; 
: . 03137,
' . 0314-2, 

03147 
. 03152; 

10" 03157 
.03162  

' . 03167, 
.0 3 17 2

• . 03177 
10; 03182
* . 03187 

. 0 319 -2
: 103197  

• 03202 
10; 03207

·_. 03217 
·■: if 032*22 
- ^03228 
10. 032^3" 

- .  03238 
. 03243 
ti0324S 
. 03253

10. 03258 
. 03263 
. 03268 

1  03273 
. 03278 

10. 03283

CSC’·;

;ί>
n\~l 
5 1
.δ ΐ

cos ■158®
."I" *1,

9. 97015 
.97010  
. 97005.. 

v.970/)l 
.>,96996 

9/ί)699ί 
.96986  

96981 
,96976 

,1ϊΙί697ΐ 
1*)ϊίί>6966 :·ϊφ6962 

f;1)6957 
p-~96952 -1

9.6937 
*.v4»6932 
^^96937 
1?#6922 
■"ί9,Μ)691 f
■ ;/ 96912 

.96907
96903 ' 

_.,96898  
9. «6893 
.96888  

:;··. 96883 
; . 9687,8 

'. «16873
' n Jw&da
:,Ι ,9 « 8 φ  
i-U 4)6838. 
- . 9 6 8 5 3 '  
Γ 1« 6 8 ί8 ·

; ,| ,9^96Κ;(3
■ ^9<i838; 
v Vi9()833
V .-.<(68^8;
1968233

5"
5'..'

:,s:'
;;5 f
;:S  ̂
•i5:.‘: 
,5
5
6  
5

;i 5 .  
5 
5 

>1 S:V

: 5; ;  
■ 5 ,.
; 5
, 5 vi

i 5 Ji

Diff;

9.968 ί 8 
.·.. 96813 
. .-96808 v 

;96803, 
1 9 6 7 9 8 ’
9i 96793- 

- j i -  967^8*
- , 96783'.

'9 67 7 8  
I  V 96772:^ 
.9 ϊ!)ϋ ϊϋ7*  

-9 6 7 62 )  
1  96757  

96752 . 
"r, 96747 ; 
Ah 96742:;

967J37;
, ' 96732?; 

M 3 W .  
. : v 967:22;; 
9. 96717:

siw

-.«Ο
59

-..58·;
;■ 57?
V 561.
.;. "55·
? 54?
ί  53;
l-S '4  ?. 5 1| _
*-50) 

-4^

i t w
144" 
Ϊ43 

. 42
; h i
, 40 

3i>
Γ 38

. 1
r  35 

34
ΐ  33 
.32

;.; 3 i 
'? 3b

g i  
:  2f7
S Φ  

J -s: &

l s\ -J-J
f: T\
% 20 

J9
“■ i s
1 i7 

46 
*15 
?ί 4
P12
?}1
Mo

. 9
;'f8

■ v'7
6

■ | 5 ' 
f 4
? 3

‘ ! ?  
j  0

*-68®



Logarithms of Trigonometric Functions

22°~*  sin
4

1
Diff.

1' ea e  - τ tan Diff.
Γ cot •sec ; Diff;

1' : C08 > 1 5 7 °
4

/
0
1
2
3
4
5
6
7
8 
9

9. 57358 
. 57389 
. 57420 
. 57451 
. 57482

31
31
31
31
32 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31
30
31 
31 
31
30
31 
31 
31
30
31
30
31
30
31
30
31
30
31
30
31 
30
30! ·'
30 .
31 
30 
30
30
31 
30 : 
30 ’ 
30 
30 
30 
30 
30 
30 
30

; 30 
30 
30
29 

ΐ 30
30 
30 ,

10. 42642 
. 42611 
.42580 
.42549 
.42518 

10. 42486 
.42455 
.42424 
. 42393 
. 42362

9. 60641 
. 60677 
. 60714 
. 60750 
. 60786

= 36· -. 
37 
36
36
37 
36 
36 
36
36
37 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
Ή6- 
36
35
36 
36 
36
35
36 

. 36
36
35 ,
36
35
36 
36
35
36
35
36
35
36
35
36 
35 
35 ,·· 
3 6 ^  
35 
35 
36. i, 
35 : 
35
35
36
35 '>? 
.35 

: 35 
'35

10.39359 
.39323 
.39286 
. 39250 
. 39214

10. 03283 
. 03289 
. 03294 
. 03299 
. 03304

6
5
5
5
5
5
5
5
6 
5 
5 
5 
5 
5
5
6 
5 
5 
5
5
6 
5
5 . 
5
5
6 
5 
5 
5
5
6 
5 
5 
5

; 6
5 
5i 
5 1
6 
5 
5

< 6 
5 
5 :
5
6;
5;
5
6 
5
5
6 
5
5
6 
5 
5 
fi 
5

;  5

Diff.
1#

9. 96717 
. 96711 
. 96706 
. 96701 
. 96696

60 
59 
58 
57 
56 

' 55 
54 
53 
52 
51 
50' 
49 
48 
47 
46
45 
44 
43 
42 
41 ■

9. 57514 
.57545 
. 57576 
.157607 
. 57638

9. 60823 
. 60859 
. (50895 
. 60931 
. 60967

10. 39177 
.39141 
.39105 
. 39069 
. 39033

10. 03309 
. 03314 
. 03319 
.03324 
. 03330

9. 96691 
. 96686 
. 96681 
. 96676 
. 96670

10
11
12
13
14

9. 57669 
. 57700 
, 57731 
. 57762 
. 57793

10. 42331 
.42300 
.42269 
.42238 
.42207

9. 61004 
. 61040 
. 61076 
. 61112 
.61148

10. 38996 
.38960 
. 38924 
. 38888 
. 38852

10.Ό3335 
. 03340 
. 03345 
. 03350 
.03355

9. 96665 
.'96660 
. 96655 
. 96650 
. 96645

15
16
17
18 
19

9. 57824 
. 57855 
. 57885 
. 57916 
» 57947

10. 42176 
.42145 
.42115 
.42084 
.42053

9. 61184 
. 61220 
. 61256 
. 61292 
. 61328

10. 38816 
. 38780 
. 38744 
. 38708 
. 38672

ία  03360 
. 03366 
. 03371 
. 03376 
. 03381

9. 96640 
. 96634 
. 96629 
. 96624 
. 96619 

9. 96614 
.96608 
. 96603 
. 96598 
. 96593

20
21
22
23
24

9. 57978 
. 58008 
.58039 
. 58070 
. 58101

10. 42022 
. 41992 
.41961

T T iw o
.41899

9. 61364 
. 61400 
. 61436 

".-61472 
. 61508

10. 38636 
. 38600 
. 38564 
. 38528 
. 38492

10. 03386 
. 03392 
. 03397 
.03402 
.03407

40
39
.38
37
36

25
26
27
28 
29

9. 58131 
. 58162 
. 58192 

58223 
. 58253

10. 41869 
.41838 
.41808 
.41777 
. 41747

9. 61544 
.61579 
.61615 
. 61651 
. 61687

10. 38456 
.38421 
. 38385 
. 38349 
. 38313

10. 03412 
.03418 
. 03423 
. 03428. 
. 03433

9. 96588 
. 96582 
. 96577i: 
; 96572, 
. 96567:

35
v-34

33
32
31

30
31
32
33 
34 :

9. 58284 
. 58314 
. 58345 
. 58375 
. 58406

10.41716 
.41686 
. 41655 
.41625 
-41594

9. 61722 
. 61758 
. 6 l794 
. 61830 
; 61865

10. 38278 
.38242 
. 38206 
. 38170 
. 38135 

10.' 38099 
. 38064 : 
. 38028 - 
. 37992 

37957

10.03438 
, 03444 
.03449 

... 03454. 
·'..· 03459!

9. 96562; 
; 96556 

96551. 
. 96546 
. 96541'

3 0 ,
29  :· 

-•28 ? 
27;

. 26
35

-36-
37
38·

: 3‘>i
40 .
41 
42·
43
44 

'45.
46
47
48 : 
49’

9. 58436 
. 58467 
.58497 
.58527 
.58557

10. 41564 
. 141533 

. 41503 
ί; .41473 

.41443

,9;-61901. 
; ; 61936 
.. 61972 
.62008 
.62043

1ά  03465q 
1 . 03470 

V : 03475 
; 03480 
·. 03486

<):.<J6535 
r* £96530 

.iT  96525 
1 .  96520 ' 

. 96514

. .25;
• 24 

23 
22 
21 · 
.20 
19 
IB 
17 

.16. 
l'5’ 
14 
13 
12 
11

9.58588 
V58618 
.58648 
.58678 
. 58709 

9. 587.39 
. 58769 
. 58799 

; .58829 
.58859

10.41412 
. 41382. 
.41352 

:···. 41322 
.41291 

10. 41261 
.41231 
.41201 
. 41171 
. 41141

9. 62079 
. 62114 
. 62150 
. 62185 
. 62221

Ϊ0. 37921 
...37886 
. 37850 
. 37815‘ 
. 3777V) 

10.' 37744 
- .37708 
ί .37073 
■K 37638 

. 37602

10. 03491 
.. 03496 
. 03502 
. 03^07 

•*Vl 03512: 
i a  03517 

: 03523 
. 03528 
. 03533 
. 03539 

10. 03544 
. 03549 
. 03555 
. 03560 
. 03565

9. 96509 
. 96504 
. 96498 
.96493 
.. 96488

9. 62256 
. . 62292 

. 62327 

. 62362' 

.62398

9. 96483 
.96477 

, . 96472 
. 96467 
.96461 

Ϊ). 96456 
. 96451 
. 96445~ 
.96440 
. 96435

50
51
52
53
54

9. 58889 
.58919 
. 58949 
. 58979 
. 59009

10. 41111 
.41081 
. 41051 
. 4l02L r 
. 40991;

9. 62433 
.62468 

, .62504 
..'62539 

;" .6 2 5 7 4

10. 37567 
. 37532 

? s. 37496 
-.37461 

'3 7 4 2 6

10
ί)

a ?6

55
56
57
58

. 5$) 
.60

ft 59039 
. 59069 
. 59098.-. 

''i'59128 
. 59158 

9.59188

10. 409^1. 
.40931 
. 40902 

. .  40872 
.40842 

10.40812

9. 62609 
.62645 
. 62680 
. 62715 
.62750 

9.-62785

ία  37391 
: 37355: 
J . 37320 

. 37285 

. 37250 
10. 37215

10. 03571 
. 03576, 
. 03581 
. 03587 

03592 
10. 03597

CSC

9.-96429 
■0f96l24 

. 96419 

. 96413 

.96408 
9. 96403

• o 
■' 4 

3 
2 
1
0 '

11 2°-* · cos
Diff.

1' sec cot Diff.
Γ tan

*'' T
sin * ^ 7 °



23 °-
l
0

0
1
2
3
4
5
6
7
8 
9

10
Ml
12
13
14
15
16  

ί 17  
• 1 8  , 
<19 f

sm

: *20 , 
•2.1..; 
22
23
24
25
26  
27  
=28 
29
30
3 1  
32 , 
33  
34 :
35
36
37
38
39

,40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

9. 59188 
.59218 
.59247 
. 59277 
. 59307 

O. 59336 
.59366 
.59396 
.59425 
.'59455 

9. 50484 
59514 

„· 59543 
. 59573 
. 59602 

"9. 59632 
. 59661 
.59690 
. 59720 
. 59749 

9. 59778 
.59808 

ΐ , 59837 
:'rTi.59866 

r. <59895
9. 59924  

>59954 
. 59983  
. 60012  
. 60041  

9. 60070  
. 60099  
.6 0 1 2 8  
.6 0 1 5 7  

60186
9. 60215  

. 60244  
V 60273  
.6 0 3 0 2  
.6 0 3 3 1

9. 60359  
. 60388  
.6 0 4 1 7  
.6 0 4 4 6  
.6 0 4 7 4

9. 60503  
.6 0 5 3 2  

60561  
.6 0 5 8 9  
.6 0 6 1 8

9. 60646  
.Ί50675 
.6 0 7 0 4  
. 60732  
. 60761

9. 60789  
. 60818  
. 60846  
. 60875, 
v 60903  

9. 60931

cos

Diff.
Γ

30
29
30  

. - 30
29
30 
30
29
30  

* 29
30
29
30
29
30 
29
29
30 
29
29
30 
29 
29 
29
29
30 
29 
29  
29 
29 
29

: 29 
, 29'
; 29 

29  
: 29] 

29  
29  
29  
28, 
29 
29  
29  
28  
29  
29  
29  
28 
2 9 : 
28  
29  
29  
28  
29  
28  
29 ;; 
2$  , 
2 9 -  
28  
28

Diff.
1'

CSC

10. 3 92 11 ; 
3 9182 : 

. 3 9 154  

.3 9 1 2 5  

. 39097  
10. 39069

sec

10. 40812 9. 62785
. 40782 .6 2 8 2 0
. 40753- .6 2 8 5 5
.4 0 7 2 3 .6 2 8 9 0

.... 40693 . . 62926
10. 40664 90 62961

. 40634 .6 2 9 9 6

. 40604 .6 3 0 3 1

. 40575 .6 3 0 6 6
: 40545 /. 63101

10. 40516 9. 63135
.4 0 4 8 6 .6 3 17 0
.4 0 4 5 7 .6 3 2 0 5
.4 0 4 2 7 . 63240
. 40398 .6 3 2 7 5

10. 40368 9. 63310
. 40339 .6 3 3 4 5
.4 0 3 1 0 . 63379
. 40280 .6 3 4 14
. 40251 . 63449

10.' 40222 9. 63484
. 40192 .6 3 5 19
.4 0 1 6 3 : 63553
.4 0 1 3 4 . 63588 :
. 40105 . 63623

10. 40076 9. 63657
.4 0 0 4 6 . 63692
.4 0 0 1 7  ; . 63726
- 39988, . . 63761
* 39959 . 63796

i0. 39930 9. 63830
, 39901 .6 3 8 6 5

39872 .6 3 8 9 9
.3 9 8 4 3 . 63934
. 398 & . 63968

10. 39785 9. 64003
. 39756 ,6 4 0 3 7
.3 9 7 2 7 .6 4 0 7 2
.3 9 6 9 8 . 64106
. 39669 . 64140

10. 39641 9. 6 4 175
. 39 6 12 . 64209

. . 39583 . 64243
. 39554 . 64278
. 39526 64312

10. 39497 9. 64346
39468 64381

.3 9 4 3 9 , .6 4 4 1 5

.3 9 4 1 1 .6 4 4 4 9

. 39382  - , . 64483
10. 39354 9. 64517

.3 9 3 2 5 64552

. 39296 \  64586

.3 9 2 6 8 . 64620

.3 9 2 3 9 . 6465:4
9. 64688  

. 64722  

.6 4 7 5 6  
- 6 4 7 9 0  
.6 4 8 2 4  

9. 64858

cot

Diff, 
I ' ,

35
35

: 35
36 .· 
35 
35  
35
35 . 
3 5 -
34 
3 5 .
35
35 · 
35 ·■ 
35 
35
34
35 
35 
35 ■ 
35
34
35 
35·:
34
35
34
35 
35- 
34i. 
35  
34 5 
35;
34
35 
34 
35" 
34-
34
35  
34
34
35  

.3 4

35
34
34
3 4
34
•35
34
34
34
34
34"
34-
34 ‘
34
34

Diff.
1'

cot • sec :· · Diff.
I ' ! COS <■156®

4

10. 37215'' 10. 03597
t,
~ A 9. 96403

/
. 6 0

.3 7 1 8 0 r . 0 3 603 V O , 96397 i 59

.3 7 1 4 5 v/ 0 3 6 0 8 < 0■*· c ί j 96392? ,’58
:3 7 1 1 0 ■Γ. 03613 f· 0 ,96387 57  ξ;

i  ^370^4 , ■v 03619 0
5

:9 6 3 8 1 ; ^ 5 6 S
to.' 37039 10. 03624": V A ; 9/9^3761 ■' 5 5 ;

.3 7 0 0 4 . 0 3 6 3 0 ; o .9 6370 : ί  54:

.3 6 9 6 9 . 03635 , _ O .9 6 3 6 5 /. 53 3

.3 6 9 3 4 • ;0 3 6 4 0 O
·- A 96360 "521

:3 6 8 9 9 : / : 03646■ 0 
5 = .9 6 3 5 4 51

Ϊ6. 36865' ί ο : ο 3 6 5 ϊ ; • A 'ίί 96349 ; ” 50
.3 6 8 3 0 ; 0 3 65 7 , O1/ c .9 6 3 4 3 ; 49.
:3 6 7 9 5 .0 3 6 6 2 ; 0 c : . 96338 ,48
.3 6 7 6 0 . 0 3 667 ; • O · . 96333 47
. 36725 . 03673,; v: 0 

ς, i; 96327; 46-
10/36690 10. 03678 A 9/96322 " 45 '

.3 6 6 5 5 ·'·. 03684 ; ■ O e ' • .9 6 3 1 6 ■ ^

.3 6 6 2 1 . 03689 0 !
' A' .9 6 3 1 1 43)

. 36586 . 03695 O · - c ' ;:Ό6305 >;.42;
I- 36551 . 03700 D: 

; 6
.1)6300 ^ l ;

10. 36516 10. 03706 '-9.i)6294 40,
"·: 36481 : .0 3 7 1 1 , • 0 ; '96289 ί 39
" .3 6 4 4 7 ' J 03716 - 5i

'* A; s . . 96284 I.-38
: ΐ  36412  : .0 3 7 2 2 01C| . 96278 r g *
v 3 6 3 7 7 ’ ' < 03727 0

A .9 6 2 7 3 :?36;
10Γ36343' 10. 03733

0
r 9. 96267 Vi 35.

. .. 36308 ' . 03738 Oe .9 6 2 6 2 s 34
.3 6 2 7 4 ■ 03744; 0 .9 6 2 5 6 ; 33
·. 36239 . . 03749 O - p. . 9 6 2 5 ί ; 32
. 36204 . 03753: Ό

r* .9 6 2 4 5 . 3£ _
10. 3 6 f7 0 ' 10. 03760"

u
A "9:06240 ' ^30^

. 36135 . 03766 Oc .9 6 2 3 4 29
■.'·. 3610.1 . 03771 OA . 96229 28

. 36066 . 03777 O · -•.96223 27

. 36032 .0 3 7 8 2 0
6 . 96218 26

10. 35997 10. 03788 c 9.'96212 '25
. 35963 . 03793 Oc . 96207 24
. 35928. . 03799 O ·c ' . 96201 23
. 35S94 . 03804 OA . 96196 22
. 35860 . 03810 O

5 . 96190 21
10. 35825. 10. 03815 A 9. 9 6 18  5 - 20
: . 35791 ·. 03821 O 96179 19

... 35757 . 03826 O
A .9 6 1 7 4 . 1.8

. 35722 . 03832 O ·g* . 96168 17

.3 5 6 8 8 . 03838 O
5 ·: 96162 i 6

10. 35654 10. 03843 A 9. 96157 15
. 35619 .0 3 8 4 9 Όe : 96151 14
. 35585 ; . 03854. O . . 96146 ·· 13

; . 3 5 5 5 1 i . 03860 Dc .9 6 1 4 0 12
. 3 5517 .0 3 8 6 5 O

6 . 9 6135 M
10. 35483 10. 03871 A 9. 96129 10

. 35448 . 03877 Oe .9 6 1 2 3 9

. 35414 . 03882 : D
A .9 6 1 1 8 - :8

. 35380 . 03888 O · .9 6 1 1 2 7

. 35346 . 03893 O
6 . 96107 6 _

10. 3 5312 10. 03899 A 9 .0 6 1 0 1
. 35 278 . 03905. . 96095 •;. 4
. 35244 . 03910 O . 

A ; 96090 3
.3 5 2 1 0 .0 3 9 1 6 -ΌE 06084 ;2
. 3 5176 .0 3 9 2 1 O .9 6 0 7 9

10. 35142* 10. 03927 Ό 9. 96073 !-. ·

tan C SC
Diff.

1’ sin
/ t
v66°



( ^ ) ..... Logarithms of Trigonometric Func tions
■i

2 4 °"*  s*n
4

, Diff. 
1' CSC tan Diff.

V cot sec Diff.
1' V ;· COS ««*1 5 5 °

* '
t
0
1
2
3
4

9. 60931 
. 60060 
. 60988 
.61016 
. 61045

29
2S
28
29
28
2ft
2S
29
28
28
28
28
28
28
28
28
29
27
28 
28 
28 
28 
28 
28 
23 
28
27
28 
28 
28
27
28 
28
27
28 
28
27
28
27
28
27
28
27
28
27
28 
27
27
28 
27

— 27-"
27
28 
27 
27 
27 
27 
23 
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Logarithms of Trigonometric Functions ®
2 7 ° - *  sin Diff.

V CSC tan Diff.
Γ cot • sec Diff.

1' COS **1 5 2 b
*

1 ‘ " 
0 
1 
2
3
4

9. 65705 
-  65729 

,65754 
.65779 
.65804

24
25 
25 
25
24
25 
25
24
25 

’ 25
24
25
24
25 
25
24
25
24
25 
24
24
25
24
25 
24
24
25 
24
24
25 
24 
24 
24
24
25 
24 
24 
24 
24 
24
24
25 
24 
24 
24 
24 
24 
24 
24
23
24 
24 
24 
24 
24 
24 
24
23
24 
24

10. 34295 
.34271 
.34246 
.34221 
. 34196

9. 70717 
. 70748 
. 70779 
. 70810 
. 70841

31
31
31
31
32 
31 
31 
31 
31 
31 
31 
31
31
32 
31 
31 
31 
31 
31 
31 
31 
31
30
31 
31 
31 
31 
31 
31 
31 
31
30
31 
31 
31 
31
30
31 
31
30
31 
31 
31
30
31 
31
30
31 
3U 
31 
31
30
31
30
31
30
31
30
31 
30

1Ό. 29283 
. 29252 
. 29221 
. 29190 
. 29159

10. 05012 
.05018 
. 05025 
. 05031 
. 05038

6
7
6
7
6

9. 94988 
.94982 
. 94975 
. 94969 
. 94962

t
60
59
58
57
56

<5
6

■ 7  ' 
; K ! 

9

9. 65828 
j : 65853 
. (55878 
.65902 
.65927

10. 34172 
. 34147 
. 34122 
. 34098 
.34073

9. 70873 
. 70904 
. 70935 
. 7Q966 
. 70997

10. 29127 
.29096 
. 29065 
. 29034; 
.29003

10. 05044 
.05051 
.05057 
.05064 
. 05070

7
6
7
6

9. 94956 
. . 94949 

. 94943 

. 94936 

. 94930

55
54
53
52
51

10.
11
12
13
14

9. 65952 
. 65976 
.66001 
.66025 
. 66050

10. 34048 
. 34024 
. 33999 
. 33975 
. 33950

9. 71028 
. 71059 
. 71090 
. 71121 
. 71153

10. 28972 
. 28941 
. 28910 
. 28879 
.28847

10. 05077 
.05083 
.05089 
. 05096 
. 05102

6
6
7
6
7

9. 94923 
. 94917 
.94911 
. 94904 
. ,94898

50
49
48
4 7
46

15
16
17
18 
19

9. 66075 
. 66099 
. 66124 
. 66148 
. 66173

10. 33925 
; 33901 
. 33876 
. 33852 
. 33827

9. 71184 
. 71215 
. 71246 
. 71277 
.71308

10. 28816 
.28785 
. 28754 
. 28723 
. 28692

10. 05109 
.05115 
. 05122 
. 05129 
. 05135

6
7
7
6
7

9. 94891 
. 94885 
. 94878 
. 94871 
.94865

45
44
43
42
41

20
21
22
23
24

9. 66197 
.66221 
. 66246 
. 66270 
. 66295

10. 33803 
. 3 3 7 J9 -

. 33730 

. 33705

9. 71339 
. 71370 
. 71401 
. 71431 
. 71462

10. 28661 
Λ 28630

! 28569 
. 28538

10. 05142 
. 05148 

~ ’ 105155 
. 05161 
. 05168

6
7
6
7
6

9. 94858 
. 94852 
. 94845 
,94839 
. 94832

40

38
37
36

25
26
27
28 
29

9. 66319 
. 66343 
. 66368 - 
. §6392 
. 66416

10. 33681 
. 33657 
. 33632 
. 33608 
. 33584

9. 71493 
. 71524 
. 71555 
. 71586 
. 71617

10. 28507 
.28476 
. 28445 
. 28414 
. 28383

10. 05174 
. 05181 
. 05187 
. 05194 
. 05201

7
6
7
7
6

9. 94826 
. 94810 
. 94813 
. 94806 
. 04l799

.35
34
33
32
31

30
31
32
33
34

9. 66441 
.66465 
.66489 
. 66513 
. 66537

10. 33559 
. 33535 
. 33511 
. 33487 
. 33463

9. 71648 
. 71679 
. 71709 
. 71740 
. 71771

10. 28352 
.28321 
. 28291 
. 28260 
. 28229

10. 05207 
. 05214 
. 05220 
. 05227 
. 05233

7
6
7
6
7

9. 94793 
. 94786 
. 94780 
. 94773 
. 94767

. 30 
, 29 

28 
27 
26

35
36 ·
37
38
39

9. 66562 
. 66586 
. 66610 
. 66634 
. 66658

10. 33438 
. 33414 
. 33390 
. 33366 
. 33342

9. 71802 
. 71833 
. 71863 
. 71894 
. 71925

10. 28198 
. 28167 
. 28137 
. 28106 
. 28075

10. 05240 
. G-5247 
. 05253 
. 05260 
. 05266

7
6
7
6
7

9. 94760 
. 94753 
. 94747 
. 04740 
. 94734

25
24
23
22
21

40
41
42
43
44

9. 66682 
. 66706 
. 66731 
. 66755 
. 66779

10. 33318 
. 33294 
. 33269 
. 33245 
. 33221

9. 71955 
. 71986 
. 72017 
. 72048 
. 72078

10. 28045 
. 28014 
. 27983 
. 27952 
. 27922

10. 05273 
. 05280 
. 05288 
. 05293 
. 05300

7
6
7
7
6
7
7
6
7
7

9. 94727 
. 94720 
. 04714 
.94707 
. 94700

20
19
18
17
16

45
46
47
48
49

9. 66803 
. 66827 
. 66851 
.66875 
. 66899

10. 33197 
. 33173 
. 33149 
. 33125 
. 33101

9. 72109 
. 72140 
. 72170 
. 72201 
. 72231

10. 27891 
. 27860 
. 27830 
. 27799 
. 27769

10. 05306 
. 05313 
. 05320 
. 05326 
. 05333

9. 94694 
. 94687 
. 94680 
. 94674 
. 94667

15
14
13
12
11

50
51
52
53
54

9. 66922 
.66946 
. 66970 
.. 66994 
.67018

10. 33078 
. 33054 
. 33030 
. 33006 
. 32982

9. 72262 
. 72293 
. 72323 
. 72354 
. 72384

10. 27738 
. 27707 
. 27677 
. 27646 
. 27616

10. 05340 
. 05346 
. 05353 
. 05360 

- . 05366

6
7
7
6
7

9. 94660 
. 94654 
. 94647 
. 94640 
. 94634

10
9
8
7
6

55
56
57
58
59
60

9. 67042 
. 67066 
. 67090 
, 67113 
. 67137 

9. 67161

10. 32958 
. 32934 
. 32910 
. 32887 
. 32863 

10. 32839

9. 72415 
; 72445 
. 72476 
. 72506 
. 72537 

9. 72567

10. 27585 
. 27555 
. 27524 
. 27494 
. 27463 

10. 27433

10. 05373 
. 05380 
. 05386 
. 05393 
.05400 

10. 05407

7 ’ 
6 
7 
7 
7

9. 94627 
. 94620 
. 94614' 
. 94607 

- . 94600 
9. 94593

5
,4
3
2
1
0

t
1 1 7 ° - *  c o s

Diff.
1' sec cot Diff.

1* tan CSC Diff.
1' s in N j 2 °



Logarithms of Trigonometric Functipns

2 8 ° ->  sin
·

Diff.
1' CSC " tan Diff.

1' cot sec Diff.
1'

• 2 . ■ ' 
cos *■1 5 1 °

*

o 9. 67161 10. 32839 9. 72567 31
30
31
30
31 
30
30
31
30
31 
30
30
31 
30 '
30
31 
30 
30
30
31 
30 
30 
30
30
31 
30 
30 
30 
30
30
31 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30
30 "
30 ·■'
30
30
30
30
29
30 
30 
30 
30 
30
29
30

10. 27433 10. 05407 9. 94593
i

60\J
I
9

. 67185 24 .3 2 8 15 . 72598 . 27402 . 05413 . U 
7 . 94587 59

. 67208 23 .32792 . 72628 . 27372 . 05420 4
7 . 94580 58H <6

. 67232 24 .32768 . 72659 , 27341 . 05427 #
A . 94573 57O

4 . 67256 24 
; 24

η O
. .3 2744 . 72689 , 27311 . 05433 U

7 . 94567 56
5 9. 67280 10. 32720 9. 72720 10, 27280 10. 05440 7 9- 94560 55
6 .6 7 3 0 3 23 ; 32697 .7 2 7 5 0 . 27250 . 05447 7 . 94553 54
7 .6 7 32 7 24Λ Ο . 32673 .7 2 7 8 0 . 27220 .0 5 45 4 #

A . 94546 53 :
8 , 67350 . 23 .3 2650 .7 2 8 1 1 . 27189 . 05460 U

7 . 94540 52
9 , 67374 24

24 . 32626 .7 2 8 4 1 . 27159 . : . 05467 /
7 ·. 94533 5 1  ί

To- gf. 67398' 10. 32602 9 .7 2 8 72 10. 27128 10. 05474 7 9. 94526 50 1
11 .6 7 4 2 1 23 .3 2579 . 72902 . 27098 , 05481 1

A ' . 94519 49
12
13
14

. 67445  

. 67468  

. 67492

24
23
24 . 
23

.32555  

. 32532 

. 32508

. 72932  

. 72963  

. 72993

. 27068 

. 27037 

. 27007

.0 5 4 8 7  
.: : 05494  
V. . 05501

U
7
7
7

<94513: 
.9 4 5 0 6  ί 
,9 4 4 9 9 ,

48 
47 
46 ‘

15 9767515 10. 32485 9. 73023 10. 26977 10. 05508 7 9. 94492 ? ‘ 45 ,
16 . 67539 24 .32461 . 73054 .26946 .0 5 5 15 A .9 44 8 5 .44 ;
17 .6 7 5 6 2 23 . 32438 . 73084 .2 6 9 16 . 05521 u

7 . 94479 "43 '
18
19

.6 7 5 8 6  

.6 7 6 0 9
24
23
24

.3 2 4 14  

.32391
. 73114  
. 73144

. 26886 

. 26856
. 05528  
. 05535 7

7
.9 4 4 7 2  
. 94465

42 
41 '

20 9. 67633 10. 32307 9. 73175 10. 26825 10. 05542 7 9. 94458 40
21 . . 67656 23 .3 2344 . 73205 . 26795 . 05549 •

A . 94451 39
22 . 67680 24 .... .-32320- _  ,  73235 . 26765 . 05555 u

7 .9 4445 . 38
23 . 67703 23 . 32297 . 73265 . 26735 . 05562 7 . 94438 37
24 . 67726 23

24 . 32274 . 73295 . 26705 . 05569 7 .9 4 4 3 1 36
25 9. 67750 10. 32250 9. 73326 10. 26674 10. 05576 7 9. 94424 35
26 : (57773 23 . 32227 . 73356 . 26644 . 05583 7 . 94417 34
27 . 07796 23 . 32204 . 73386 . 26614 . 05590 • 4

' fi . 94410 33
28 .6 7 8 2 0 24 . 32180 . 73416 . 26584 . 05596 LI

7 . 94404 32
29 . 67843 23

23 . 32157 . 73446 . 26554 . 05603 7 . 94397 31
30 9. 67866 10. 32134 9. 73476 ί α  26524 10. 05610 7 9. 94390 30
31 . 67890 24 . 32110 .7 3 5 0 7 . 26493 .0 5 6 17 4

7 . 94383 29
32 . 67913 23 . 32087 .7 3 5 3 7 . 26463 . 05624 4

7 .9 4 3 7 6 28
33 . 07936 23 . 32064 . 73567 . 26433 . 05631 t

7 . 94369 27
34 . . (>7959 23

23 . 32041 .7 3 5 9 7 . 26403 . 05638 /
7 . 94362 26 .

35 9. 07982 10. 32018 9. 73627 10. 26373 10. 05645 A 9. 94355 25
30 . 68006 24 . 31994 .7 3 6 5 7 . 26343 . 05651 U

7 . 94349 24
37 . 68029 23 . 31971 .7 3 6 8 7 . 26313 . . 05658 /

• 7 . 94342 23
38 . 68052 23 . 31948 . 73717 . 26283 . . 05665 4

7 . 94335 . 2 2
39 . 68075 23

23 31925 .7 3 7 4 7 . 26253 .05672 /
7 . 94328 •21'

'40 ~ 9. 08098 10. 31902 9, 73777 10. 26223 IQ 05679 9. 94321 2 0 :
41 . 68121 23 . 31879 . 73807 . 26193 . 05686 t*

7 . 94314 19.
42 . 68144 2 3 . 31850 . 73837 . 26163 . 05693 /

7 . 94307 18
43 . 08167 23 . 31833 . 73867 . 26133 . 05700 /

7 . 94300 17
44 . 68190 23

23 . 31810 . 73897 . 26103 . 05707 7 .9 4 2 9 3 16
'45 9. 08213 10. 31787 9. 73927 10. 26073 10.' 05714

/
7 9. 94286 .15

40 . 08237 24 . 31763 . 73957 . 26043 .0 5 7 2 1 . A . 94279 14
47 . 68260 23 . 31740 . 73987 . 26013 ; 05727 vl

7 .9 42 7 3 13
4X . 68283 23 . 31717 . 74017 . 25983 . 05734 7 94266 12 '
49 . 68305 22

23
no

. . 31695 ; . 74047 . 25953 . 05741 7 .'94259 11
50 9. 68328 10. 31672 9.'74077 10: 25923 10. 05748 7 9. 94252 10
Λ1 . «8351 23 . 31649 . 74107 . 25893 . 05755. 7 . 94245 9r
Λ2 .. (>8374 23 . 31626 . 74137 . 25863 . 05762 7 .9 4 2 3 8 8 ,

v 53 . 08397 23 . 31603 . 74166 .25834 .0 5 7 6 9 . 7 . 94231 : 7;
54. .. 08420 23

23 . 31580 . 74196 . 25804 . 05776 7 . 94224 > 6*
•ΊΛ 9. 08443 10.'31557 9. 74226 10. 25774 10. 05783 7 9. 94217 „ 5
5li .0 8 4 6 6 23 . 31534 . 74256 .25744 . 05790 7 . 94210 4
">7 . 08489 23 . 31511 . 74286 . 25714 .0 5797 1

7
. 94203 3

Λ.Χ . 08512 23 . 31488 . 74316 . 25684 . 05804 7 . 94196 2
-'ill . «8534 22 . 31466 . 74345 . 25655 . 05811 7 . 94189 1
00 i). (585 57 23 10. 31443 9. 74375 10. 25625 10. 05818 4 9. 94182 0

t

1 1 8 0-> cos ,
Diff. sec

*
cot Diff.

1' tan csc Diff.
1' sin t O
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; Φ
> Logarithms jof Trigonometric Functions

3 0 ° i
; 4 ■

s in ! -  Diff. 
1/ CSC tan Diff, 

1' . cot sec Diff.
l ' ; COS «■1 4 9 °

4-
/
0:■ J V 
2
3
4

9. 69897 
. 69919 

69941 
•U 69963 

.69984

22
22
22
21
22
22
22
22
21
22
22
22
21
22
22
21
22
21
22
22
21
22
21
2-2
21
22
21
22
21
22
21
22
21
22
21
21
22
21
21
22
21
21
21
22
21
21
21
22
21
21
21
21
21
22
21
21
21
21
21
21

10. 30103 
. 30081 
. 30059 
. 30037 
. 30016

9. 7G144 
. 76173 
. 76202 
. 76231 
. 76261

29
29
29
30 
29

Ϊ0. 23856 
.23827 
.23798 
.23769 
.23739

10. 06247 
. 06254 
. 06262 
. 06269 
. 06276

7
8
7 ■
7
7

9. 93753 
. 93746 
. 93738 
. 93731 
. 93724

60 
59 
58 
57 
56__

5 ;
6 
7

, 3 : 
9

9, 70006 
, . 70028 " 
. 70050 
; 70072 
1 70093

10. 29994 
. 29972 
. 29950 
. 29928 
. 29907

■ 9. 76290 
/ .76319 

. 76348 
. . 76377 

. 76406

29
29
29
29

, 2 9
29
29
29
29
29
29
30 
29 
29 
28

10. 23710 
. 23681 
.23652 
. 23623 
. 23594

1.0. 06283 
. 06291 
. 06298 
. 06305 
. 06313

8
7
7
8 
7

9. 93717 
.93709 
i 93702 
.93695 
. 93687

55 
54 . 
53 
52
51

10 ' 
■ i i  
i 12 
; i3

14
15
16
17
18
19

9. 70115 
. 70137 
. 70159 
.70180 
V70202

10. 29885 
. 29863 
. 29841 
. 29820 
. 29798

9. 76435 ■ 
. 76464 
. 76493 
. 76522 
. 76551

10. 23565 
.23536 
. 23507 
.23478 
. 23449

10. 06320 
. 06327 
. 06335 
. 06342 
. 06350

7
8
7
8 
7

9. 93680 
. 93673 
. 93665 
. 93658 
. 93650

50
49
48
47
46

“9Γ70224 
. 70245 
. 70267 
. 70288 
„ 70310

ίο! "29776* 
. 29755 
. 29733 
. 29712 
. 29690

9. 76580 
. 76600 
. 76639 
. 76668 

; . 76697

10. 23420 
.23391 
.23361 
. 23332 
. 23303

10. 06357 
. 06364 
. 06372 
. 06379 

-  . 06386

7
8 
7
7
8

9. 93643 
. 93636 
. 93628 
. 93621 
, 93614

45
44
43
42
41

20
21

23
24

9. 70332 
. 70353 

—.-7-0375- 
. 70β96 
. 70418

10. 29668 
. 29647 
. 29625 
. 29604 
. 29582

9. 76725 
. 76754 
. 76783 
. 76812 
. 76841

29 - 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
28 
29 
29 
29 
29 
29 
28 
29

10. 23275 
.23246 
.23217 
.23188 
.23159

10. 06394 
. 06401 
. 06409 
. 06416 
. 06423

7
8 
7
7
8

9. 93606 
. 93599 
. 93591 
. 93584 
. 93577

40
39
38
37

: 36_
25
26 

.. 27
28
29

"9. 70439” 
. 70461 
. 70482 
.70504 
. 70525

10. 29561 
. 29539 
. 29518 
. 29496 
. 29475

9. 76870 
. 76899 
:76928 
. 76957 
. 76986

10. 23130 
.23101 
. 23072 
. 23043 
. 23014

10. 06431 
.06438 
. 06446 
. 06453 
. 06461

7
8
7
8 
7

9. 93569 
. .133562 
. 93554 
. 93547 
. 93539

35
34
33
32
31

30
31
32
33
34

9. 70547 
.70568 
. 70590 
. 70611 
. 70633

10. 29453 
.29432 
.29410 
. 29389 
.29367

9. 77015 
. 77044 
. 77073 
. 77101 
. 77130

10. 22985 
. . 22956 

. 22927 

. 22899 

. 22870

10. 06468 
: .  06475 
. 06483 
. 06490 
. 06498

7
8
7
8 
7

9. 93532 
. 93525 
. 93517 
. 93510 
. 93502

,3 0  
29 
28 
2 Z 
26

35
36
37
38
39

9. 70654 
. 70675 
. 70697 
. 70718 
. 70739

10. 29346 
. 29325 
. 29303 
. 29282 
. 29261

9. 77159 
. 77188 
. 77217 
. 77246 
. 77274

10. 22841 
.22812- 
. 22783 
. 22754 
. 22726

10. 06505 
.06513 
. 06520 
. 06528 
. 06535

8
7
8
7
8

9. 93495 
. 93487 
. 93480 
. 93472 
. 93465

25
24
23
22
21

40
41
42
43 -
44

9. 70761 
. 70782 
, 70803 
. 70824 
. 70846

10. 29239 
. 29218 
.29197 
.29176 
. 29154

9. 77303 
. 77332 
. 77361 
. 77390 
. 77418

29
29
29
28
29

10.22697 
. 22668 
. 22639 
. 22610 
. 22582

10. 06543 
. 06550 
. 06558 
. 06565 
. 06573

7
8
7
8 
7

9. 93457 
. 93450 
. 93442 
. 93435 
. 93427 

"a 93420' 
. 93412 
. 93405 
. 93397 
. 93390 

9  93382 
. 93375 
. 93367 
. 93360 
. 93352 

“9. 93344 
93337 

. 93329 

. 93322 

. 93314 
9. 93307

20 
19 
18 
17 
16 _ 
15 
14 
13 
12 
11 

"  10 
9 
8 
7 
6

45
46
4 7
48
49

9. 70867 
. 70888 
; 70909 
. 70931 
. 70952

10. 29133 
. 29112 
. 29091 
. 29069 
. 29048

9. 77447 
. 77476 
. 77505 
. 77533 
. 77562

29
29
28
29
29

10. 22553 
. 22524 
.22495 
.22467 
.22438

10. 06580 
. 06588 
. 06595 
. 06603 
. 06610

8
7
8
7
8

50
51
32
33 
54

9. 70973 
. 70994 
. 71015 
. 71036 
. 71058

10. 29027 
. 29006 
. 28985 
. 28964 
.28942

9. 77591 
. 77619 
. 77648 
. 77677 
. 77706

28
29
29
29
28

10. 22409 
. 22381 
. 22352 
. 22323 
. 22294

10. 06618 
. 06625 
. 06633 
. 06640 
. 06648 

10. 06656 
. 06663 
. 06671 
. 06678 
. 06686 

10. 06693

7
8
7
8 
8

55
56
57
58
59so

9. 71079 
. 71100 
. 71121 
. 71142 
. 71163 

9. 71184

10. 28921 
.28900 
. 28879 
.28858 
. 28837 

10. 28816

9. 77734 
. 77763 
. 77791 
. 77820 
. 77849 

9. 77877

29
28
29
29
28

10. 22266 
.22237 
. 22209 
. 22180 
.22151 

10. 22123

7
8
7
8 
7

4
3
2
1O

120°-* cos
Diff. sec cot Diff.1' tan C S C

Diff.
1' sin <-59°* %.



3 1 * - *  sin
4
t

------..
0 9. 71184
1 . 71205
2 . 71226
3 . 71247
4 . 71268
5 9. 71289
6 . 7 1310
7 .. 71331
8 . 71352
«.) -. 71373

"Ίο' 1). 71393
11 .7 1 4 1 4
12 .7 1 4 3 5
13 .7 1 4 5 6
14 . 71477
15 9. 71498
16 . 7 15 19
17 . 71539
18 . 71560
1? . 71581
20 9. 71602
21 . 71622
22 .7 1 6 4 3
23 . 71664
24 . 71685
25 9. 71705
26 . 71726
27 . 71747
2S . 71767
29 .7 1 7 8 8
3Q~ 9.'71809
31 .7 1 8 2 9
32 .7 1 8 5 0
33 . 71870
34 ; . 71891
34 9. 7 1911
36. .7 1 9 3 2
37 .7 1 9 5 2
38 . 71973
39 . 71994
40 9. 72014
41 . 72034
42 . 72055
43 . 72075
44 .7 2 0 9 6
45 9. 72116"
46 . 72137
47 .  72157
48 .  72177
49 .7 2 1 9 8
50 9. 72218
51 . 72238
52 . 72259
53 . 72279
54 . 72299
55 9. 72320
56 . 72340
57 .7 2 3 6 0
58 .7 2 3 8 1
5<i ..72401
60 9. 72421
V

1 2 l ° r *  coa

Diff.
I'

21 
21 ; 
21 
21 
21 
21 
21 
21 
21 
20 
21 
21 
21 
21 
21 
21 
20 
21 
21 
21 
20 
21 
21 
21 
20 
21 
21 
20 
21 
21 
20 
21 
20 
21 
20 
21 
20 
21 
21 
20 
20 
21 
20 
21 
20 
21 
20 
20 
21 
20 

-20 
21 
20 
20 
21 
20 
20 
21 
20 
20

Diff.
Γ

CSC tan Diff. 
: i' cot sec Diff.

Γ cos -*■1 4 8 °
*

10. 28816 9. 77877 29 
29  v 
28 
29 
28

10. 22123 107 06693 Q 9. 93307 60
28795 . 77900 . 22094 . 06701 O

87
. 93299 59

28774 . 77935 . 22065 .0 6 7 0 9 . 93291, 58
28753 . 77963 . 22037. .0 6 7 16 / -

8
7

.9 3 2 8 1 57
28732 . 77992 . 22008 . 06724 ... 93276 56

10. 28711 9. 78020 29 
28  
29 
29 
28 
29 
28 : 
29 
28 
29 
28 
29 
28 
28 
29

10. 21980 10. 06731 8
8
7 ·

'97 932697 55
28690 . 78049 . 21951 . 06739 7 93261 54
28669 . 78077 . 21923,. . 06747 . 93253 53
2$648 . 78106 . 21 &)4 . 06754 4

8
8
7

.9 3 24 6 , 52
28627 . 78135 . 2 186 5 .0 6 7 6 2 7-7,. 932387; Λ I

10. 28607 9. 78163' 10. 21837 10. 06770 9. 93230 , 50
28586 . 76192 . 2 1808 .0 6 7 7 7 a ·

8 ;9 3 2 2 3 . 49_
28565 . 78220 . 2 1780 . 06785 .9 3 2 j  5 ' 48
28544. . 78249 . 21751 - . 06793' o ;■·/■. 93207 47

. . 28523  
10. 28502

. 78277  
9. 78306

.  2 1 7 2 a

10. 2 1 694~
. 06800  

1 0 .  06808

’

8  = 
A  ‘

';... 93200
7 9 7  i ) 3  l l> 2  7

• : 46  
45 '

28481 . 78334 . 2 1666 . 06816 0
7 V :··. 93184 44

28461 . 78363 . 21637 . 06823 1 '
£ - ;

8
7 .: ;

:  7 93177 ; 43
28440 . 78391 . 21609 . 06831' 7<j 3 ig9 42

.4128419 . 78419 . 2 1581 , ,0 6 8 3 9 ,.93161
10. 28398 97 78448 28 

29 
28 
29 
28 
28 
29 
28  
29 
28 
28 
29 
28 
28 
29  
28’ 
28 
29 
28 
28  
28 

• 29  
28  
28 
28  
29  
28 
28  
28  
28  
29  
28  
28 
28  
28  
28  
29  
28  
28  
28

1 0 .2 15 5 2 16706846 8
87 Λ

9- 93154  ; ~ '40 '
28378 .  78476 . 21524 . 06854 .9 3 1 4 6 39
28357 . 78505 . 21495 . 06862 . 93138 ί 38
28336 .  78533 . 21467- .0 6 8 6 9 - # · 

8 
8

.9 3 1 3 1  V o V

28315 . 78562 ,2 1 4 3 8 . 06877 . 934 23 ; 36
10. 28295 9.'78590" 1 0 .2 1 4 1 0 10.’ 06885 7 '  9. 93115>

“
3 5 '

28274 . 78618 . 21382 . 06892 4

8Q
. 93108  ·. 34

28253 . 78647 . 21353 . 06900 •v 93100 , r» 33
28233 . 78675 . 2 1325 . 06908 O 

8 
- 7

.9 3 0 9 2 32
28212 . 78704 . 21296 . . 06916 . 93084 ; 31

107 28191 9. 78732 10 .2 12 6 8 10. 06923 8
8
87

"9. 93077 30
28171 . 78760 . . 2 1240 . 06931 . 93069 29
2 8 15 0 . . 78789 . . 2 12 1 1 < .0 6 9 3 9 ,9 3 0 6 1 ί 28
28130 . 78817 . 211183 .0 6 9 4 7 .9 3 0 5 3 : 27
28109 . 78845 .2 1 1 5 5 , .0 6 9 5 4 8 . 93046  

9. 93038  
. 93030

26
10. 28089  

. 28068'
‘9. 78874' 

. 78902
1.0. 2 1126  

. 2 1098
Ϊ0 .0 6 9 6 2  

. 06970 8
8
8
7

25  " 
24

28048 . 78930 . 2 1070 . 06978 . 93022 23
28027 . 78950 . 21041 . 06986 . 93014 22
2800G .7 8 9 8 7 : 2 10 13 . 06993 8

8
8
7

. 93007 21
10. 27986. 9.' 79015 1 o7 20985 40.” 07001 9. 92999 20

27966 . 79043 . 20957 . 07009 . 92991 19
27945 . 79072 . 20928 . 07017 -.92983 18
27925 . 79100 . 20900 . 07024 8

8
8
8
8
7

. 92976 17
27904 . 79128 . 20872 .0 7 0 3 2 . 92968 16

10. 27884 '9779156 10. 20844 10. 07040 9. 92960 15
27863 . 79185 . 2 0 8 15 . 07048 . 92952 14
27843 . 79213 . 20787 . 07056 . 92944 13
27823 . 79241 . 20759 . 07064 . 92936 12
27802 . 79269 . 20731 . 07071 g . 92929 i;i

10.' 27782 ί). 79297” 10. 20703 10. 07079 8
8
8
8
8
7

9. 92921 10
27762 . 79326 . 20 674 . 07087 . 92913 9
27741 . 79354 . 20646 . 07095 . 92905 8
27721 . 79382 . 2 0 6 18 . 07103 . 92897 7

. 27701 
10. 27680

. 79410  
9. 79438

. 20590  
10 .2 0 5 62

. 07111
10.'07Ϊ19

. 92889  
9792881

6
5

27660 . 79466 . 2Q534 . 07126 ft . 92874 4
27640 . 79495 . 20505 . 07134 O

Q ; 928f»(> 3
27619 . 79523 . 20477 . 07142 0

Q . 92858 2
;2 7 5 9 9  

10. 27579
. 79551 

0. 79579
. 20449  

10. 20421
. 07150  

10. 07158
O
8

.
. 92850  

9. 92842
1
0  ,

sec J cot Diff.
1'

tan CSC Diff.
1' sin s i »



3 2 ‘ s i n

*
0
0 9. 72421;
1 i 7244fc
2 ■ 72461
3 ; 72482
4 . 72502
5 :9, 72522
6 ’ 72542
7 72562
8 . 72582·,

.9 : . .72602
10 9: 72622
11/ - ί,  72643
12 - .7 2 6 6 3
13 ' ; . 72683
14Ι ···, 72703
15 S). 72723
16 72743
17 . 72763
18 ' . 72783
19* . 72803
20 9. 72823
21 . 72843
22 . 72863
23 . 72883
24 .72902

"25" 9. 72922
26 .72942
27 .72962
28 .72982
29 . 73002
30 «>: 73022
31 .73041
32 . 73061
33 .73081
34 .73101

“35“ 9. 73121
36 . 73140
37 : 73160
38 , 73180
30 . 73200
40 9. 73219
41 . 73239
42 . 73259
43 ,;: .73278
44 ; ; . 73298
45 9. 73318
46 . 73337
47 . 73357
48 . 73377

.40 ; 73396
50' 9. 73416
51 . 73435
52 . 73455
53 . 73474
54" . 73494

' 55 ; 9. 73513
56 . 73533
57 . 73552
58 . 73572

. 5?) . 73591
. 60 9. 73611

1 2 2 ° -*  cos

Diff.
1'

I -

20 
20 
2 1 . 

20 
2()... 
20 v 
20- 
20 
20. 
20 
21- 
20- 
20 
20 
20
2fli 
20 
20 
20 
20 
2 0 : 
20  < 

20
19 

-20
20 
20 
20 
20 
20
19 
2Q 
20-
20 ■' 

2Q!
19 .
20 
20 
20 
19. 
20 
20
19
20 
20
19
20 
20 
If) 
20·.
19 
20;. 
19.
20 
IJ) 
20=

19
20
19
20

•CSC tan

10. 27579 
. 27559 
. 27539 
.27518 
, 27498

9. 79579“ 
. 79607 
. 79635 
. 79663 
0 79691

10. 27478 
.27458" 
. 27438 
. 27418 
Γ27398

9. 79719 
. 79747 
. 79776 
.79804 

79832
10. 27378 

. 27357 

.27337 

. 27317 

. 27297

9. 79860 
·. 79888 
.79916 
. 79944 
. 79972

10. 27277 
.27257 ’· 
. 2723Ϋ 
. 27217 
,27197

9. 80000 
. 80028 
. 800^6 
. 80084 
.8011?

9. 80140 
. 80168 
.80195 
. 80223 
.80251

10. 27177 
. 27157 
.27.137. 
. 27117 
. 27098

Diff.
1'

10. 27078 
. 27058 
. 27038 
. 27018 
. 26998

10. 26978 
. 26959 
. 26939 
. 26919 
. 26899

10. 26879 
. 26860 
. 26840 
. 26820 
.26800

10. 26781 
. 26761 
. 26741 
. 26722 
. 26702

10. 26682 
. 26663 
. 26643 
. 26623 
. 26604

10. 26584 
. 26565 
. 26545 
. 26526 
• 26506 

TO' 26487 
. 26467
. 26448
. 26428' 
. 2641)9 

10. 26389

s e c

<). 80279 
80307 

.80335 
,80363 
. 80391

9. 80419 
, 80447 

. . 80474 
.80502 
.80530

9. 80558 
.80586 
.80614 
. 80642 
.80669

9. 80697 
.80725 
.80753 
.80781 
. 80808

'). 80836 
.80864 
.80892 
.80919 
.80947

9. 80975 
.81003 
.81030 

‘ .81058 
.81086 

9.81113 
.81141. 
.81169 
.81196 
/81224 

9. 81252

cot

Diff.
: r

28
28
28
28
28,
28
29
28
28
28
28
28
28
28
28
28
28
28
28
28
28
27
28 
28 
28 
28 
28 
28 
28 
28 
28
27
28 
28 
28 
28 
28 
28
27
28 
28 
28 
28
27
28 
28 
28
27
28 
-28 
;28
27
28 
28
27
28 
28
27
28 
28

Diff.
1'

c o t

10. 20421 
. 20393 
. 20365 
.20337 

• . 20309-
10. 20281 

. 20253 

. 20224 
: . 20196 

?20168 
10. 20140 

. 20112 

. 20084 

.20056 

.20028,
10. 20000 

. 19972 

. 19944 

. 19916 

. 19888
10. 19860  

. 19832  

.1 9 8 0 5  

. 1977.7
_^1974iL

10. 19721 
. 19693 
.1 9 6 6 5  
. 19637  

^ 1 0 6 0 9 :  
10. 19581 

. 19553 

. 19526  

. 19498 
_^19470_ 

10. 19442  
. 19414  
. 19386 
. 19358  
.1 9 3 3 1  

10. 19303  
.1 9 2 7 5  
.1 9 2 4 7  
. 19219  
. 1$ίΐ92_ 

10. Ί  9164  
. 19136  
. 19108  
. 19081 
. 19053

10. 19025 
18097 
18970 
18942 
18914 

ΙΟ! 18887 
.18859 
.18831 
. 18804 
. 18776 

10. 18748

U R

sec

10. 07158 
. 07166 
. 0 7174 
. 07182 
ί  0719.0

10. 07197 
. 07205 
.07213 
. 07221 
. 07229

10. 07237 
. 07245 
. 07253 
.07261 
. 07269

10. 07277 
. 07285 
. 07293 
. 07301 
. 07309

10. 07317 
. 07325 
. 07333 
. 07341 
.07349

10. 07357 
. 07365 
.07373 
. 07381 

: . 07389
10. 07397 

. 07405 

. 07413 

. 07421 
: . 07429
10. 07437 

.07445 

. 07454 

. 07462 

. 07470
10. 07478 

.07486 

. 07494 

. 07502 

.07510
10. 07518 

. 07527 

. 07535 

. 07543 

. 07551
10. 07559 

. 07567 

. 07575 

. 07684 

.07592
10. 07600 

. 07608 

. 07616 

. 07624 

. 07633 
10. 07641

C8C

Diff.
Ί '

8
8 . '

■8'; 
8
7 ■
8 
8- 
8." 
8 J 
8 
8 
8 . 
8ν; 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 · 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
8
8
8
8
8
8.
8
8
9
8
8
8
8
8
8
9
8
8
8
8
8
9
8

Diff.
1'

c o g ■ 1 4 7 °
4-

1.9. 92842 
.92834 
. 92826 
.92818 
. 92810

9: 92803 
.92795 
. 92787 
.92779 
.•92771

9. 92763 
.92755 
;. 92747 
.92739 
.92731

9. 92723 
, 92715 
. 92707 
/92699 
, 92691

9. 92683 
. 92675 
.92667 
.92659 

·.... 92651
9. 92643 
. 92635 
. 92627 
.92619 
.92611

9. 92603 
.92595 
. 92587 
: 92579 
.92571

9. 92563 
. 92555 
. 92546 
. 92538 
.,92530

9. 92522 
. 92514 
. 92506 
. 92498 
. 92490

9. 92482 
.92473 
.02465 
.92457 
. 02449

9. 92441 
. G2433 
. 92425 
.92416 
.92408

9. 92400 
.92392 
. 92384 
.92376 
. 92367 

9. 92359

60
59
58
57

_4_6_
55
54
53
52
5Ί
50'
49
48
47
_46_
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21

-20
19
18
17
16
15
14
13
12
11
10 
9 
8 
7, 

■ 6
5
4
3
2
1
0

β ίη - 5 7 °



3 3 · sin
*
/
0 9. 736111 . 73630
2 . 73650
3 . 73669
4 . 73689
5 9. 73708
6 . 73727
7 .73747
8 . 73766
9 . 73785

10 9. 73805
11 . 73824
12 . 73843
13 • . 73863
14 . 73882
15 9. 73901
16 . 73921
17 . 73940
18 . 73959
19 . 7-3978

.20 9. 73997 .
21 . 7.4017
22 . 74036
23 . 74055
24 ' • .74074
25" 9  74093
26 •r. 74113
27 ‘ . 74132
28 . 74151
29 . 74170
30 9. 74189 ,
31 .7.4208
32 . 74227
33 .74246
34 . 74265
35 9. 74284
3Q .74303
37 .74322
38 . 74341

: 39 . 74360
40 9.' 74379 ·
41 . 74398

"42. . 74417
43 ; . 74430

; 44 - . 74455
; .  45 9.. 74474
!. 46. : 74493
47 . 74312
48 . 74531
49 . 74549
50 9. 745(58
51 . 74587
52 . 74606
53 . 74625
54 . 74644
55 9. 74662
5(5 . 74681
57 .74700
58 . 74719
59 . 74737 .
<50 9. 74750
t

123°** cos

Diff.
V

19
20
19
20 
19
19
20 
19
19
20
19
19
20 
19
19
20 
19 
19 
19
19
20 
19'·. 
19 ; 
1 9 ,  
i9V 
20 
19  
19  
19' 
19 ; 
19  
19 
19  
19  
19 - 
19 
19  
19/  
19  
19. 
19  
19  
19 
19 ' 
19 
19 
19  
19  
18 
19 
19 
19  
19 
19 
18 
19
19 - 
19 
18 
19

Diff.
Γ

CSC

10. 26389
26370
26350
26331
26311

10. 26292 9. 81390
. 26273 . 81418
: 26253 . 81445
. 26234 . 81473
. 26215 .81500

10. 26195 9. 81528
. 26176 . 81556
. 26157 . 81583
. 26137 . 81611
. 26118 . 81638

10. 26099 9. 81666
. 26079 . 81693
. 26060 . 81721
. 26041 . 81748
. 26022 . 81776

10. 26003 9. 8180 3
.· “Ϊ5983 .81831
.25964 .81858
. 25945 . 81886
. 25926 . 81913

10Γ25907 9. 81941
. 258SS7 . 81968

’ . 25868 . 81996
' . 25849 . 82023

. 25830 . 82051
10. 25811 9. 82078

. 25792 . 82106

.25773 .82133

. 25754 . 82161

. 25735 . 82188
10. 25?16 9. 82215

. 25697 , 82243

.23678 . 82270

. 25659 . 82298

. 25640 . 82325
10. 25621 9. 82352

. 25602 . 82380

. 25583 .82407

. 25564 . 82435

. 25545 . 82462
10. 25526 ' 9. 82489

. 25507 . 82517
' . 25488 . 82544

. 25469 . 82571

. 2^451 . 82599
10. 25432 9. 82626

. 254 f 3 . 82653

.25394 .82681

. 25375 . 82708

. 25356 . 82735
10. 25338 9. 82762

. 25319 . 82790

. 25300 . 82817

. 25281 . 82844

. 25263 . 82871
10. 25244 9. 82899

sec

tan

9. 81252 
. 81279 
. 81307 
. 81335 
. 81362

cot

Diff.
V

27
28 
28
27
28 
28
27 
28? 
2Ψ- 
28'
28
27 
28if‘ 
2 7 "
28
27
28
27
28
27
28
27
28
27
28
27
28 '
27
28 ' 
2 t-
2 8U
27
28'
27
27
28-'-
27'
28 
27 
27 
28. 
27 ' 
28": 
27
27
28 
27
27
28 
27
27
28 
27 
27 
27;· 
2δ"

■ 27 
27
27
28

DifT.
Γ

cot

10. 18748 10. 07641
. 18721 . 07649
. 18693 . 07657
. 18665 . 07665
. 18638 . 07674

10.18610 10. 07682
. 18582 . 07690
. 18555 .07698
. 18527 . 07707
. 18500 . 07715

10. 18472 10. 07723
. 18444 . 07731
.18417 . 07740
. 18389 . 07748
.18362 . 07756

10. 18334 10. 07765
. 18307 . 07773
. 18279 .07781
.18252 . 07789
. 18224 . 07798

10. 18197 10. 07806'
. 18169 . 07814
.•18142 . 07823
. 18114 . 07831

? . 18087 . 07839
10. 18059 10. 07848
B . 18032 . 07856

. 18004 .07864

. 17977 . 07873
. . 17949. . 07881
10. 17922 10. 07889

.17894 . 07898

. 17867 . 07906

.17839 . 07914

. 17812 . 07923
10. 17785 10. 07931

. 17757 . 07940

. 17730 . 07948

. 1770$ . 07956

. 17675 . 07965
10. 17648 10. 07973

. 17620 . 07982

. 17593 . 07990

. 17565 . 07998

. 17538 . 08007
10. 175i£‘ 10. 08015

. 17483 . 08024

. 17456 ·: 08032

. 17429 . 08041

. 17401 . 08049
10. 17374 10. 08058

. 17347 . 08066

. 17319 . 08075

. 17292 . 08083

. 17265 . 08092
10. 17238 10. 08100

. 17210 . 08109

.17183 .08117

. 17156 . 08126

. 17129 . 08134
10. 17101 10. 08143

tan CSC

sec Diff.
r

8 
:8 
8 : 
9 :  
8 
8 
8 
9 
8 
8 
8 
9 
8 
8 
9 
8; 
8 
.8 
9 
.8 
8 
9 - 
8 ;  
8 
9 
8 
8 
9 
8 
8 
9 
8 
8 
9 
8 
9 
8 
8 
9 
8 ' 
9 ’ 
8 
8 
9 
8 
9 
8 
9 
8 
9 
8 
9 
8 
9 
8 
9 
8 
9 
8 
9

Diff.
1'

cos 1 4 6 °
4-

9. 92359 
.92351 
. 92343 
.92335 

!. . 92326 
9. 92318 : 

.923101 

.92302  

.92293  

. 92285
9. 92277 

.92269 

. 92260 

. 92252 

.92244
9. 92235 
. 92227 
,92219 
U92211 
.92202

9.92194  
.92 186  

-.-.92177 
...92169

9. 9 2 15 2  
9 214 4  

.921-36  
:.'9 ^ ΐέ7  

... 9 2 119  
9 - 9 2 1 ί 1 ' 
,-.>92102· 
Λ .9 2 0 9 4 ,  

..92086  
920^7  

9. 92069 ; 
: . -9 20 60 . 
J9 2 0 $ 2  
.192044  
192035

9. 92027 
.9 2 0 1 8  
.92010  
. 92002 
. 91993 

"9. 91985 
.91 97 6  
. 91968 
. 91959 
. 91951

9. 91942 
. 91934 
.91925  
. 91917 
. 91908

9. 91900 
.91891 
. 91883 
. 91874 
. 91806 

918579.

60
59
58
$7
S6

sin

55
54
53
62
51

'5 0
49
48
47

_46_
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 _  

' 35 
34 
33 
32 
31_

~ho
29 
28 
27 
26 
? 5 ‘ 
24 
23 
22 

_ 2 l_  
20 
19 
18 
17 
16 

' 15 
14 
13 
12 
11 

” 10 
9 
8 
7

__6_
ή
4
3
2
1

__0_

- 5 6 °



( D Logarithms of Trigonometric Functions

3 4 ' sin

30
31
32
33
34
35 
30
37
38
39
40
41
42
43
44 
4f> 
111 
47 
IS  
4!)
50
51
52
53 

_54 
55 
oti
57
58 
5n 
(id

' 4·
/
.0 9. 74756'
1 . 74775
'2 . 74794
3 . 74812
4 . 74831
5 9. 74850
6 . 74868
7 . 74887
8 . 74906
9 . 74924

10 9'. 74943
11 .7 4 9 6 1
12 .7 4 9 8 0
13 .74999
14 . 75017
15 9. 75036
36 . 75054
17 . 75073
18 za fla i
19 . 75Π 0
20 9. 75128
21 .7 5 14 7

" 2 2 ' -  7-51.65-
23 . 75Γ84
24 . 75202
25 9. 75221
26 .7 52 3 9
27 . 75258
28 .7 5276
29 .7 5294

9.

75313  
75331 
75350  
75308  
75381) 
75105  
75423 
75441 
75459 
75478 
7 54 «Hi 
75514  
75533 
75551 
755ΠΪ1
i :ϊ;>8 i
75(*US 
75(52 4 
75(5-12 
7o(50() 
75(578 
7509(5 
75714  
75733 
75751 
75709  
75787 
75805 
75823 
75841 
75859

Diff.
1'

1 2 4 ° - »  cos

19 
19 
18 
19 
19 
18 
1 9  
19 
18 
19 
18 
19 
19 
18 
19 
18 
19 
18 
19 
18 
19rs~-

~^Ϊ9 ~ 
18 
19 
18 
19 
18 
18 
19 
18 
19 
18 
18 
19 
18 
18 
18 
19 
18 
18  
19 
18 
18 
18 
18 
19 
18, 
IS  
18 
18 
18 
19 
18 
18 
18 
18 
18 
18 
L8 -,

Diff.
1'

„csc.

10. 25244 
. 25225 
. 25206 
. 25188 
. 2 5 16 9

10. 25150 
. 25132 
.25 113  
. 25094 
. 2507G

10. 25057 
.25039  
.25020  
. 25001 
. 24983

10. 24964  
.2 4 9 4 6  
. 24927  
. 24909  

_ . 24890  
10. 24872  
-~J2AB03L 
—,..-τ2ΐ483< _ 

.2 4 8 1 6  
_  ·
1(). 24779  

.2 4 7 6 1  

.2 4 7 4 2  

.2 4 7 2 4  

.2 4 7 0 6
10. 24687 

. 246(59 

.24650  

. 24(532
:_24(U 1

10. 24595 
.24577 
.24559  
.24541 
.24522  

10/24504 
. 24 48(5 
. 244(57 
.24449  
.24431 

TO. 24413 
.24395  
.24370  
.24358

__. 24340
10. 24322 

. 24304 

. 24286 

. 242(57 

. 24249_ 
10. 24231 

. 24213 

. 24195 

.24177  

. 24159 
10:-2414:1-

sec

tan'

9. '82899 
. 82926 
. 82953 
. 82980 
. 83008

9. 83035 
. 83062 
. 83089 
. 83117 
. 83144

9. 83171 
. 83198 
. 83225 
. 83252 
. 83280

9. 83307  
. 83334 
. 83361

. 83415
9. 83442 

.,83470
^ m m = \

. 83524 

. 83551
9. 83578  

. 83605 

. 83632  

. 83G59 

. 83686  
9. 83713* 

. 83740  

. 83768  

. 83795  
83822  

H  83849' 
. 83876  
. 83903  
. 83930  
. 83957  

9. 83984' 
. 84011 
. 84038  
. 840(55 
. 84092  

9. 841 19 
. 8414(5 
. 84173  
. 84200  
. 84227  

'§.'84254 
. 84280  
. 84307  
. 84334  
,_843(51 

9. 84388  
. 84415  
. 84442  
. 84469  
. 84496  

j* -84523.

cot

Diff.
V .

27
27
27
28 
27 
27
27
28 
27 
27 
27 
27
27
28 
27 
27 
27 
27 
27
27
28 07—*■» I

"27 ~ 
27 
27 
27 
27 
27 
27 
27
27
28 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
26 
27

•2 / 
27 
27 
27;

Diff. 
1'

cot

10. 17101 
. 17074 
. 17047 
. 17020 
. 16992

10. 16965 
. 16938 
. 16911 
. 16883 
. 16856

10. 1(5829 
.16 8 0 2  
.16 7 7 5  
.1 6 7 4 8  
. 16720

10. 16693
166(50
16639
10(512
10585

10.

10.

10. 16558 
.1 6 53 0  
.J 6 5 0 3 . 

“ . 16476 
. 10449 

10. 10422 
.10395  
. 16368 
. 16341 
• 1031-1 

Ϊ6287 
1(5260 
16232 
16205 
16178 
16151 

. 16124 

. 16097 

. 16070 
_ . 1(5043 
10. 160 I lf  

. 15989 

.1 5 9 6 2  

. 15935 
15908 

10. 15881 
.15854  
. 15827 
. 15800 
. 15773 

10.' 15740 
.15720  
. 15(593 
.15000  
.15039 .

......15012
15585 
15558 
15531 
15504 
15477

10

10.

tan

sec

10. 08143 
. 08151 
. 08160 
. 08168- 
. 08177 

10. 08185 
. 08194 
. 08202 
: 08211 
. 08219 

10. 08228 
. 08237 
. 08245 
. 08254 

_ . 08202 
10. 08271 

. 08280 

. 08288 
•J28297 
. 0§305 

TO. 08314 
. 08323 

... . 0833J- 
. 08340 
^08349 

Ϊ0. 08357 
. 08300 
. 08375 
. 08383 
. 08392

10. 08401 
. 08409 
. 08418 
. 08427 
. 08435 

Ϊ0. 08444 
. 08453 
. 08402 
. 08470 
.08479 

id  08488 
.08490 
. 08505 
. 08514 
.08523 

10. 08531 
.08540 
. 08549 
. 08558 
.08507 

10. 08575 
. . 08584 

. 08593 

. 08002 
,_0801_L 

10. 08619 
. 08(528 
. 08037 
. 08(546 
. 08655 

10. 0866£

C S C

Diff.
1'

""0Γ
9
8.
9
9
8
9
9
8
9
9
8
9
9
9
8
9
9
8
9
9
9
S
9
9
9
9
8
9
9
9
9
8
9
9
9
9
9

Diff.
V

cos - 1 1 5 °
4.

9. 91857., 
.9 18 4 9 ’ 
. 91840 
.91832  

■.t 91823
9. 91815 
. 91806 
. 91798 
.91789- 
,_91781 

9. 91772 
. 917(53 
. 91/55 
.91746  
. 91738_ 

9. 91729 
. 91720 
. 91712 
. 91703 
. 91(595 

If. 91680 
. 91077 

—944560:
.91600 
.91651 

9.91643 
; 91634 
. 91025 
. 9161.7 
. 91(508 

<V 91599 
.91591 
.91582 
.91573 
.91505 

'9. 91556 
.91547 
.91538 
.91530 

_ . 91521 
9. 9 Ϊ512 
.91504 
. 91495 
. 91486 
. 91477

9; 014(59
. 914(50 
. 91451 
. 914 42 

^ 91433 
9.91425" 

. 9141.0 

.91407 

.91398 

. J )  1389 
9. 91381 
.91372 
.91363 
. 91354 

. . 91345 
9. 91336

•60
59
58
57

>56
55
54
53
52
51

sin

50
49
48
47
40 
45 
44 
43 
42
41 
4(Γ 
39 
38 
37
30 
35 
34 
33 
32
31 
30 
29 
28 
27 
20 
25' 
24 
23 
22

_21_
20
19
18
17
10

T V
14
13
12

_Π
10'
9
8
7

5
4
3
2
1

_()_

- 5 5 °



3 5 ° -
*

sin

Ο
1
2
3
4
5
6
7
8 
9

10
11
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

9. 75859 
. 75877 
. 75895 
: 75913 
: 75931

9. 75949 
. 75967 
. 75985 
. 76003 
. 76021

76039
76057
76075
76093
76111

. 76129 

. 76146 

.76164 

. 76182 

. 76200
9. 76218

76236
76253
76271
76289
76307
76324
76342
76360
76378

9. 76395
76413
76431
76448
76466
76484
76501
76519
76537
76554
76572
76590
76607
76625
76642

-9HZ6Sfi£L 
. 76677 
.76695 
. 76712 
. 76730

76747
76765
76782
76800
76817

9. 76835 
. 76852 
.76870 
.76887 
, 76904 

9. 76922

1 2 5 ° - *  €OS

Diff.
1'

18 
18 

■ 18 
18 
18; 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18
17
18 
18 
18 
18 
18
17
18 
18 
18
17
18 
18 
18
17
18 
18
17
18 
18
17
18 
18
17
18 
18
17
18
17
18
17
18
17
18
17
18
17
18
17
18
17
18 
17
17
18

Diff.
Γ

CSC tan

10. 24141 9. 84523
. 24123 . 84550
. 24105 . 84576
. 24087 .84603
.24069 .84630

10. 24051 9. 84657
. 24033 . 84684
. 24015 . 84711
. 23997 . 84738
. 23979 . 84764

10. 23961 
. 23943 
< 23925 
. 23907 
. 23889

10. 23253 
. 23235 
. 23218 
. 23200 
. 23183

10. 23165 
. 23148 
. 23130 
. 23113 
. 23096 

10. 23078

see

9. 84791 
. 84818 
. 84845 
. 84872 
. 84899

10. 23871 9. 84925
. 23854 . 84952
. 23836 . 84979
. 23818 . 85006
.23800 . 85033

10. 23782 9. 85059
. 23764 . 85086
. 23747 . 85113
. 23729 .85140
. 23711 . 85166

10. 23693 9. 85193
. 23676 . 85220
. 23658 . 85247
. 23640 . 85273
. 23622 . 85300

10. 23605 9. 85327
. 23587 . 85354
. 23569 . 85380
. 23552 . 85407
. 23534 . 85434

10. 23516 9. 8546D.
. 23499 . 85487
. 23481 . 85514
. 23463 . 85540
. 23446 . 85567

1 Of23428 9. 85594
. 23410 . 85620
. 23393 . 85647
. 23375 . 85674
. 23358 . 85700

10. 23340
.23323
. 23305 . %iJ7eb
. 23288 . 85807
. 23270 . 85834

9. 85860 
. 85887 
. 85913 
. 85940 
. 85967

9. 85993 
. 86020 
. 86046 
. 86073 
. 86100 

9. 86126

cot

Diff.
1'

27 
26 
27 

;27 ■ 
27;
27 
27 
27 
26 
27 
27 
27 . 
27 
27 
26 
27 
27 
27 
27 · 
26 , 
27

27
26
2 7 '
27··..
27
26
27
27
27
26
27
27
26
27
27
26
27
27
26
27
27
26
27
27

-Ή Γ
27
27
26
27
26
27
27
26
27
26
27
27
26

Diff.
Γ

cot

10. 15477 
. 15450 
.15424 

: : 15397 
_ ^ i5 3 7 0  
10.'15343' 

. 15316 

. 15289 

. 15262 

. 15236
10. 15209 

. 15182 

. 15155 
: 15128 
. 15101

10.

10.

15075
15048
15G21
Ϊ499Ϊ
14967
14941
14914
14887
14860
14834

10.

10.

14807
14780
14753
14727
14700
14673*
14646
14620
14593
14566

10. 14540 
. 14513 
. 14486 
. 14460 

' . 14433
10. 14406 

. 14380 

. 14353 

. 14326 

. 14300 
14273 
14246 
14220 
14193 
14166 
14Ϊ40 

. 14113 

. 14087 

. 14060 

. 14033 
16. 14007 

. 13980 

. 13954 

. 13927 

. 13900 
13874

10.

10.

10.

tan

sec

10. 08664 
. 08672 
. 08681 
.08690 

_/JJ8699 
10. 08708 

. 08717 

. 08726 

. 08734 

. 08743
10. 08752 

. 08761 

. 08770 

. 08779 
_J_08788 
10. 08797 

. 08806 

. 08815 

. 08824 

. 08833
10. 08842 

.08851 

.08859 

. 08868 
-..08877

10. 08886 
.08895 
.08904 
.08913 

0892% 
10. 08931 

. 08940 

. 08949 

. 08958 

. 08967 
10. 08977 

. 08986 

. 08995 

. 09004 

.09013 
107 09022“ 

. 09031 

. 09040 

. 09049 

. 09058 
10. 09067 

.09076 

.09085 

.09094 
L09104 

10. 09113' 
.09122 
. 09131 
. 09140 
. 09149 

10. 09158 
. 09168 
. 09177 
. 09186 
. 09195 

10. 09204

CSC

Diff
1'

8
9
9
.9
9
9
9
8
9-
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
8 
9 
9

; 9 
9 
9 
9 
9.
9 
9 
9 
9 
9

10
9
9
9
9
9
9
9
9
9
9
9
9
9

10 
9 
9 
9 
9 
9 
9

10 
9 
9 
9 
9

Diff.
1'

c§
C O S * · 1 4 4 °

il . ■

9. 91336 60
. 91328 59
. 9 13 1 9 58
.9 1 3 1 0 57
.91301 56

9. 91292 55
. 91283 54
. 91274 5 3 ;
. 91266. 52:

: . 91257, ;5Γ|ί’
9. 9 1248 " 5 0 Γ
. 9 12 3 9 49

.. 91230 ; '48·.,
·'. 91221 ■47;
. 9 12 12 ?46 ·

'9. 91203' 45
9 1 1 9 4 44 :

. 9 118 5 Ϊ43
9 117 6 42 V

.9 11 .6 7 41
9. 9 1 1;58 4 0  £.

. 9 1 1 4 9 39 v;

.9 1 1 4 1 3 8  ¥

. 9 113 2 37 *:

.9 1 1 2 3 36 -/
'9 . 9 1 1 1 4 ' 35  ;·

.'9 110 5 34

. 9 1096 33

.'91087 32

. .9 1078  : 31 :
9 .9 I 0 6 9 7 30

.9 1 0 6 0 29

. 9 10 5 1  f 28

.9 1 0 4 2 ' 27

.9 1 0 3 3 , 26
9. 91023 25
. 9 10 14 24
. 91005 23
. 90996 22
. 90987 21

9: 90978 20
. 90969 • 19
: 90960 18
. 90951 17
. 90942 16

9. 90933 “ 15
. 90924 14
. 90915 13
. 90906 12
. 90896 11

9. 90887 1 0 '
. 90878 9
. 90869 8
. 90860 7
. 90851 6

9. 90842 5 "
. 90832 4
. 90823 3
. 90814 2
. 90805 I

9. 90796 0
■ t

sin 4 - 5 4 0



' ' - ( Τ )  ' τ . λ,ν % |· . . Logarithms of Trigonometric Functions " ·■· · “-·■- ....

36°*>  sin 
I

“ Diff. 
: 1'

CSC , tan Diff.
1' cot sec Diff.

Γ- cos * * 1 4 3 ° '  
*  f

r
Ό 
1 . 
2 ■
3 ;
4 ,

9. 76922  
. 76939 
: 76957  
. 76974 
. 76991

17
18 
17
17
18 
17
17
18  

*.;17
17 
17 V 

i l8  
. 17 
, 1 7 ·  

17 
■■ 18?
. 17 
. 17 
. 17 

; > i;8 
• 17 . 
'■Γί7ίΓ'· 

. 17" ' 
17 
17.
17
17. _

- is -·
; 17' 

17 
■ 17 

17  
17 
17 
17.: 
17 
17  
17
17 

.17 
17 
17 
17 
17  
17 
17 
17 
16 
17 
17 
17 

! 17 
17 
17 
16 ; 
1 7 ^  
Ϊ7  
17

- 17 
16  ■

10. 23078  
. 23061 
.2 3 0 4 3  

.. 23026  
. 23009

9. 86126  
. 86153  
. 86179  
. 86206 
. 86232

27 
26 
27 
26 
27 
26 
27 
26 - 
27 
27 
26 
27 
26 
27 
26 
27 
26 
26 
27 
26 
27 
26 
27 
26 
27 
26 
27 
26 
26 
27 
26 
27 
26 
27 
26 
26 
27 
26 
26 
27 
26 
27" 
26 
26 
27 
26 
26 
27 
26 
26 
27 
26 

.26  1 
27 

' 26 
26 
27 ‘ 
26 
26 
26

10. 13874 
.13847  
. 13821 

. . 13794 
.13 7 6 8

10. 09204  
. 09213  
.0 92 2 3  
.0 9 2 3 2  
.0 9 2 4 1

9 
10 
9 .
9 
9 
9

10
9 
9 
9

10 
9 
9 
9

10
9
9 
9

10
9
9

10
9
9
9

10
9
9

10
9
9

10
9

10 
9 
9

10
■9
9

TO
9

10 
9

10
9
9

10
9

10,
9

10
9

10
9

10.
9

10.
9

10
9

9. 90796 
. 90787 
. 90777 

.: 90768 
l'. 9i8759

60
59 :
58
57
56 ;.

5
6
7 '
8 ’

-9 s

9. 77009  
. 77026  
. 77043 

Λ 77061 
. '. 77078.

10. 22991 
. 22974  
.2 2 9 5 7  
: 22939  
.2 2 9 2 2

9. 86259  
. 86285  
. 86312  ■ 
.8 6 3 3 8  

„ ,’8636&

10. 13741 
. 13715  
. 13688 
.13 6 6 2  
.13 6 3 5

10. .09250 
.0 9 2 5 9  
.0 9 26 9  
. 09278  

.. 09287

9. 90750 
.9 0 7 4 1  ·. 

:.':'-9&731 i 
:. 90722 

90713 ;

55 ί 
54 

-53
'•52 . 
.51 ,

JO 5
.;1L> 

12  ■ 
Ί 3  

14 .

9. 77095  
L 7 7 112 . 

·:··'. 77130  
.7 7 14 7 . 
. 77164

10. 22905  
• .2 2 8 3 8  

.2 2 8 7 0  

.-22853 
. . 2 2 8 3 6 ;

„9. 86392  
: .8 6 4 18  

:86445  
' .8 6 4 7 1  

. 86498

10. 13608 
, 13582 
. 13555 
. 13529.
.1 3 5 0 2 :

TO. 09296  
.0 9 3 0 6  

■!.. 09315  
i 09324  
.0 9 3 3 3

9. 90704 j 
. 90694 ! 
.9 0685  
. 9.0676; 
.90667.

50 
49 

'4 8  
■ 47 . 
•4 6 :

15
16 :
17 ·
18 
1 9 ,

9. 77181  
. 77199: 

'U 772Ϊ6  
. 77233' 

? 077250

10: 22819  
; 22801  

22784  
.2 2 7 6 7  
. 22750

9. 86524  
. 86551 
. 86577  
. 86603 
. 86630

10. 13476 
. 13449 
. 13423 
. 13397 
, 13370

10. 09343  
.0 9 3 5 2  
. 09361 
. 09370  
. 09380

9. 90657 
.90648  
, 90639  
. 90630  
. 90620

45 . 
4 4 ; 
43 ■ 
42

■ 4 Γ

’ ,20 
21 . 

^22. 
23 

'24

9 .7 7 2 6 8  
. 77285- 
.7 7302  
. 77319  
. 77336

10. 22732  
2271.5 
22698  

. 22681  
.; . 22664

9. 86656  
. 86683  
. 86709 
. 86736  
. 86762

10. 13344 
. 13317 
. 13291 
. 13264 
. 13238

10. 09389  
. 09398  
. 09408  
. 09417  
. 09426

9. 90611 
.90602  
.90592  
. 90583  
.90574

?40
39

- 3 8  
3 7  
36

25 
'26.

. 27 ' 
28 
29-

9. 77353 
. 77370  

·.·.77387 
. 77405 
.77422

10. 22647- 
2 2630  

, . . 2 2 6 1 3  
.2 2 5 9 5  
. 22578

9. 86789  
. 86815  
. 86842  
.8 6 8 6 8  
. 86894

10. 13211 
. 13185 
. 13158 

.. 13132 
.. 13106

10. 09435  
. 09445  
. 09454  
. 09463  

. ,. 09473

9. 90565 
.90555  
. 90546 
.90537  
.9 0527

35·
34
33

^ 32 .
31

30; 
. 31i 

'. 32 
;3 3  
■ 34:

9  77439 
: 77456  
.7 7473  

- .77499  
.7 75 0 7

10. 22561:. 
. 22544  
. 22527  
. 22510  
. 22493

9. 86921 
. 86947  
. 86974  
. 87000. 
. 87027

10. 13079 
·. 13053 

- 13026. . 
, 1 3 0 0 0  
7· 12973

10. 09482  
. 09491 
. 09501 
. 09510  
. 09520

9. 90518  
.90509  
.90499  

'. 90490 
.-90480

. 30  
29 

. 28  
-i,27; 
.26  
25 
24 
23 
22 

. 21CO 
CO 

CO'C
O 

co
 

<©·
.

9: 77524  
. 77541 

. . 77558  
-= .77575  

.7 7 5 9 2

10. 22476  
. 22459  
. 22442  
. 22425  
. 22408

9. 87053 
. 87079  
. 87106  
. 87132  
. 87158,.

10. 12947. 
. 12921, 
. 12894:
. 12868 

12842

10. 09529  
. 09538  
, 09548  
.0 9 5 5 7  
. 09566

9. 90471 
' .90462  

. 90452 

.90443  
. ; 9 0 4 3 4 ‘

4 0
41 
4% 
4 3

" 4 *

9. 77609  
.7 7 6 2 6  
. 77643 
. 77660  
. 77677

10. 22391  
. 22374  
. 22357  
.2 2 3 4 0  
. 22323

9. 87185  
. 87211 
. 87238  
.8 7 2 6 4  
. 87290

10. 12815 
.12789  
. 12762 
. 12736 
. 12710

10. 09576  
. 09585  
. 09595  
. 09604  
. 09614

9. 90424  
. 90415  
. 90405  
. 90396  
.9 0 3 8 6

20 
19 
18 

. 17 
; 16

! 4 5  
; 4 6

4 7
4 8  
4 0

9. 77694  
. 77711 
. 77728  
. 77744  
. 77761

10. 22306  
. 22289  
, 22272  
; 22256  
. 22239

9. 87317  
. 87343  
. 87369  
.8 7 3 9 6  

‘ 87422

10. 12683 
.12 65 7  
. 12631 
.12604  
;125 7 8

10. 09623  
. 09632  
.0 9 6 4 2  
. 09651 
.0966.1

9. 90377  
. 90368 
. 90358  
. 90349 

... 90339

15 
14 

λ 13 
12 

>-11

5 0
5 1
5 2
5 3  
5-4

9. 77778  
. 77795  
. 77812  
. 77829  
. 77846 i

10. 22222  
. 22205  

. ..2218#  
; 2 2 171  
. 22154

9. 87440  
. 87475  
. 87501 

Γ ,  <87527 
. 87554

10. 12552 
. 12525 

, . 12499 
12473 

.: 12446

10. 09670 
.09680  
. 09689 

. . Q9699 
109708

9. 90330  
;-90320 

' . 90311  
.90301  

: .9 02 9 2

10
■ 9 

8
■ ;7 
; .6

5 5
5.6-.
5 7  .
5 8  
5?) 
6 0

9. 7 7 8 6 2 s- 
.: : 77879  

: 77896  
. 7791-3- 
. 77930  

9. 77946 ;

10. 22138  
. 22121  
. 22104  
J 22087-  
. 22070  

10. 22054,

9. 87580  
. 87606  

i . 87633  
. 87659  

' ; 87685  
: 9. 87711

10. 12420 
. 123.94 
. 1 2 3 6 J : 

- ..12341:
.1 2 3 15  

10. 12289

10 .0 97 18  
. 09727 
.0 97 3 7  
. 09746  

09756  
10. 09765

9. 90282 
.90273  
. 90263 
.9 0254  
. 90244 

9. 90235

5
4
3

1
0

1 2 6 ° -  c o s
Diff:

V sec cot Diff.
1' tan CSC

Diff.
Γ

' r  ' -  t  
sin ' ^ 5 3 0



3 7 ° - sm

Ο
1
2
3
4
5 9. 78030
6 . 78047
7 . 78063
8 .78080
9 . 7£097

10 9. 78113
11 . 78130
12 . 78147
13 . 78163
14 . 78180
15
16
17
18 
19
20
21
22.
23
24 ;
25 ■ '9.78362
2 6 1 ' .,78379
27 ; 1 78395
28 .78412
29 . 78428

40
41
42
43
44
45
46
47 
43 
49
50
51
52
53
54
55
56
57
58
59
60

9. 77946 
.77963 
. 77980 
. 779&Z 
. 78013

9. 78197 
. 78213 
. 78230 
. 78246 
. 78263

9. 78280 
.78296 

.:.ί8313  
78329 

Γ7.8346

30 9. 78445
31 .’ 78461
32 .78478
33 .78494
34 78510
35 9. 78527
36: 78543

•37 , 78560
38 .78576
39 .78592

9., 78609 
,,78625 
. 78642 
. 78658 
. 78674

9. 78691 
. 78707 
. 78723 
.78739 
.78756

9. 78772 
.78788 
. 78805 
.78821 
. 78837

9. 78853 
.78869 
. 78886 
.78902 
.78918 

9. 78934

1 2 7 ° * » £08

Diff.
1'

17 
17 
17 
16 
17 
17 
1 > 
17 
17 , 
16 
17 
17 
16 
17 
17 
16 
17 
16 
17 
17 
16 
17 
16 
17 
16 . 
17 
16 
17 
16 
17, 
1 6 , 
17 : 
16/ 
I*  
17
16  : 
17 
16  
16: 
17  
16  
17  
16  
16 
17 
16  
16  
16  
17  
16 
16 
17  
16 

.16  
16  
16 
17*':· 
16V 
16:: 
16v

Diff.
1'

CSC tan

10. 22054 
.22037 
.22020 
. 22003 
. 21987

9. 87711 
. 87738 
.87764 
. 87790 
. 87817

10. 21970 
.21953 
.21937 
. 21920 
.21903

9. 87843 
. 87869 
.87895 
. 87922 
. 87948

10. 21887 
. 21870 
. 21853 
. 21837 
.21820

9.87974 
. 88000 
. 88027 
. 88053 
. 88079

10. 21803 
.21787 
. 21770 
.21754 
. 21737

9. 88105 
. 88131 
. 881585 
. 88184"' 
. 88210

10. 21720 
.21704 
; 21687 
. 21671 
. 21654.

9. 88236 
. 88262 
. 88289 
. 8S315 
. 88341·

10. 21638 
. 21521 

; .21605 
. 21588 
.21572

9. 88367. 
.88393 
. 88420 
.88446 

= . 88472
10. 21555 
V .21539 

. 21522 

. 21506 

. 21490

9. 88498., 
- V 88524 

. 88550 

.88577 

.88603
10. 21473 

.21457 
: . 2i;440 

. 21424 
. . 21408

9. 88629 
. 88655 
.88681 
. 88707 
. 88733

10. 21391 
. 21375 
. 21358 

21342 
.21326

9. 88759 
. 88786 
. 88812 
. 88838 
. 88864

10. 21309 
. 21293 
. 21277 
. 21261 
. 21244

9. 88890 
.88916 
. 88942 
. 88968 
. 83994

10. 21228 
,21212 
.21195 
.21179 
.21163

9. 89020 
:89046 
. 89073 
. 89099 
. 89125

10. 21147 
.21131 
.21114 
.21098 
. 21082 

10. 21066

9. 89151 
.'89177 
. 89203 
. 89229 

89255 
9. .89281

sec cot

Diff.
1'

27 
26 
26 
27 
26 
26 
26 
27 
26 
26 
26 
27 
26 
26 
26 ii 
26" 
2 7 ? ; 
26 
26 
26 
26 
27 · 
26 
26 
26s 
26 
27·; 
26 , 
26 
26 
26ϋ 
26 b 
27..- 
26  i 
26 
26 
26 
26 
26 
26' 
27 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
27 
26 
26 
26 

: 26 
ί 26 
i 26 <■' 

26 
26*

Diff.
i '

cot

10. 12289 
. 12262 
. 12236 
. 12210 
. 12183

10. 12157 
. 12131 
. 12105 
. 12078 
. 12052

10, 12026 
; 12000 
.11973 
. 11947 
. 11921

10. 11895 
.11869 
. 11842 
. 11816 
. 11790>

10. 11764; 
. 11738 
. i i 7 r i  
.11685  
. 11659?

10. 11633 
> 11607 
. Γ1580 

. . 11554 
11528

10. 11502 
11476 

: . Ϊ1450 
!., . 11423 

.11397
10. 11371 

.11^345 

. 11319 

. 11293 

. 11267
10. 11241 

. 112.14 

.11188 

. 11162 

.11136
10. 11110 

.11084 

. 11058 
. 1103* 
. 11006

10. 10980 
. 10954 
.  1092Ϋ 
. 10901 
. 1087,4

10. 10849 
,10823 
. 10797: 
. 10771: 
. 10715 

10. 10719

tan

sec

10. 09765 
. 09775 
. 09781 
. 09794 
.09803

10. 09813 
. 09822 
.09832 
. 09841 
. 09851

10. 09861 
. 09870 
. 09880 
. 09889 
i 09899

10. 09909 
. 09918 
. 09928 
. 09937 

09947
;ϊίΓ; 09957 
.  ; 09966 

•S'! 09976 
" . 09986 
‘ . 09995

10. 10005 
. 10015 
.10024 

.. 10034 
.10044:

10. 10053
10063
10073
10082
10092

10. 10102 
.10112 
.10121 
,10131 
.10141

10. 10151 
:10160 
. 10170 
.10180 
.10190

10. 10199 
.10209 
. Ϊ0219 
. 10229 
. 10239:

10. 1024S 
-10258 

■ .10268 
. 10278 
. 10288

10. 10298 
.10307 
. 10317 
. 10327 
.10337 

10, 10347

' CSC ’

Diff,
1'

10
9

10
9

10
9

10
9

10
10
9

10
9'

10
10:
9

10
9

10
10
9,

10
10
9

10
10
9

10
10
9

10
10
9

10
10
io :
9

10
10
10
9

10
10
10
9

10
10
10
10
9

10
10
10
10
10
9

10
10
10
10

cos 1 4 2 °
V

9. 90235 
. 90225 
. 90216 
. 90206 
. 90197

9. 90187 
. 90178 
. 90168 
.90159 
·. 90149

9, 90139  
. 90130  
, 9 0 12 0  

> . 9 0 111  
. 90101-

9. 90091 
. 90082 
. 90072 
. 90063 
. 90053

9. 90043 
. 90034 

;; ; 90021 
f 900*14 

i . 90005
9. 89995 
·: «9985 

• . 89976 
: . 89966 

: 89956
9-89947 
'ΐ'3 99 37  
7.89927 

; ; . :8991δ 
• ί . 89908
9.189898 
•>.78988& 
:. 89879 
-89869 

; .  89859

Diff.
: r  !

9. 89849 
189840 
. 89830 
. 89820 
. 89810

20
19
18
17
16

9. 898011 15
.89791 14
i 89781 13
 ̂,89771 12

->.;r8976l 11
9. 89752 ; 10
. 89742 , 9
v 89732: ; :8
. 89722 /

89712 6
9. 89702 5
.89693 4
.-89683' 3
. 89673 :2
.89663 1

9. 89653 0
t

sin «-52°

60 
59 
58 
57 
56 
55 
54 : 
53  
52 

_51 
50/ 
'49·. 
48 
47 
•Ui
4 5 ; 
44  
43 
42

_41_
40  
39  
38i 

.3 7  
J 36’
v 35 

34 
33: 
32 

: 31i
30

- 2 9

·- r  & t  
;2 o

25 
' 24.2 3
22

.2 1



( Τ ) ....................... ‘  ■ : · ;■■■ -
.... Logarithms of Trigonometric Functions ;

3 8 ° +  sin Diff. 
1' . CSC tan . Diff. 

1' ' cot - sec · Diff.
1' cos < -141°

4.
1
0
1
2
3
4

9. 78934 
. 78950 
. 78967 
. 78983 
. 78999

16
17
16
16
16
16
16
16
16
16
16
17
16
16
16
16
16
16
16
16
16
16
16
15
16 
16 
16 
16 
16 
16 
16 
16 
16 
15. 
16 
16 
16 
16 
16
15
16 
16 
16
15
16 
16 
16
15
16 
16
15
16 
16
15 

: 16
16 

: 15
16
16
15

10. 21066 
. 21050 
. 21033 
. 2I0I7 
. 21001 

10. 20985 
. 20969 
. 20953 
. 20937 
. 20921

9. 89281 
. 89307 
; 89333 
. 89359 
. 89385

26·
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
25
26 
26 
26 
26 
26 
26 
26 
26 
26 
•26
25
26 
26 
26 
26 
26 
26 
26
25
26 
26 
26 
26 
26 
26
25
26 
26 
26

10.10719 
. 10693 
. 10667 
. 10641 
. 10615

10. 10347 
.10357 
. 10367 
. 10376 
. 10386

10
10
9 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10
9 

10 
10 
10 
10 
10 
10 
10
10 
10 
ίο 
10 
10 
11 
10 
10 
10 
10
10 
10 
10 
10 
10 
10  
10 
10 
11 
10 
10 
10 
10 
10 
10 
11 
10 
10 
10 
10 
10 
11 
10 
10 
10 
11 
10

9. 89653 
. 89643 
. 89633 
. 89624 
. 89614

60
59
58
57
56

5
6 
7

. 8 
9

9. 79015 
. 79031 
. 79047 
. 79063 
.79079

9! 89411 
. 89437 
. 89463 
. 89489 
. 89515

10. 10589 
. 10563 
. 10537 
. 10511 
.10485

10. 10396 
.10406 
.10416 
. 10426 
. 10436

9. 89604 
. 89594 
. 89584 
. 89574 
. 89564

55
54
53
52
51

10
11
12
13
14

9. 79095 
.79111 . 79128 . 79144 . 79160

10. 20905 . 20889 . 20872 . 20856 . 20840

9. 89541 . 89567 .. 89593 . 89619 . 89645

10. 10459 . 10433 . 10407 . 10381 . 10355

10. 10446 . 10456 . 10466 . 10476 . 10486

9. 89554 . 89544 . 89534 . 89524 . 89514.

50
49
.48
47
46.

15
16 
1.7 
18 
19

9. 79176 . 79192 . 79208 . 79224 . 79240 
9. 79256 . 79272 . 79288 
: 79304 . 79319 

9. 79335 . 79351 . 79367 . 79383 . 79399

10. 20824  
.2 0 8 0 8  
.2 0 7 9 2  . 20776 
.2 0 7 6 0

9. 89671 
> . 89697 . 89723 . 89749 . 89775

10. 10329  . 10303 . 10277  . 10251 . 10225

10. 10496 . 10505 . 10515  . 10525 . 10535

9. 89504  . 89495  
.8 9485  . 89475 . 89465

45
44
43
42
41

20
21
22
23
24

10. 20744 . 20728 . 20712 . 20696 . 20681

9. 89801 . 89827 . 89853 . 89879 . 89905

10. 10199 . 10173 . 10147 . 10121 . 10095

10. 10545 . 10555 . 10565 . 10575 . 10585

9. 89455 . 89445 
.89435 . 89425 . 89415

40
39
38
37
36

25
26
27
28 
29 ’

10. 20665 . 20649 
.20633 
.20617 . 20601

9. 89931 . 89957 . 89983 . 90009 . 90035

10. 10069 . 10043 . 10017 . 09991 . 09965

10. 10595 . 10605 . 10615 . 10625 . 10636

9. 89405 . 89395 . 89385 . 89375 . 89364

35 
34 

: 33 
32 
31

30
31
32
33
34 

" 35
36
37
38
39

'  40“
41
42
43
44
45
46
47
48
49

‘ 50 "
51
52
53
54

9. 79415 . 79431 . 79447 . 79463 . 79478

10. 20585 . 20569 
.20553 . 20537 . 20522

9. 90061 . 90086 . 90U 2  . 90138  . 90164

10. 09939  . 09914  . 09888  . 09862 . 09836

10.. 10646 . 10656 . 10666  . 10676 . 10686

9. 89354  . 89344  . 89334 . 89324 . 89314

30
29
28
27
26

9. 79494 . 79510  . 79526  . 79542  . 79558 
9. 79573 . 79589  . 79605  . 79621 . 79636  
9. 79652" . 79668  . 79684  . 79699 . 79715  
9. 79 731~ . 79746  . 79762 ·. 79778  . 79793

10. 20506 . 20490 . 20474 
J 0 4 5 8  . 20442

9. 90190  .90216  . 90242  . 90268  . 90294

10. 09810  . 09784  . 09758  . 09732  . 09706

10. 10696 . 10706  . 10716  . 10726  . 10736

9. 89304  . 89294  . 89284 . 89274 . 89264

25 . 24 
23 
22 
21

10. 20427  . 20411  . 20395  . 20379  . 20364  
ί'οΓ20348  . 20332 . 203 Hi . 20301 . 20285 
10. 20269 . 20254  . 20238  . 20222 . 20207

9. 90320  . 90346  . 90371 . 90397  .90423  
9? 90449  . 90475  . 90501 . 90527  . 90553

10. 09680 . 09654 . 09629 . 09603 
.09577 

10. 0955 Ϊ . 09525 . 09499 . 09473 
.09447

10. 10746 . 10756 . 10767 . 10777 . 10787 
10.10797 . 10807 . 10817 . 10827 . 10838

9. 89254 .89244 . 89233 . 89223 . 89213

20
19
18
17
16

9. 89203 . 89193  ,. 89183  
.8 9 17 3  . 89162

15
14
13
12
11

9. 90578 . 90604 . 90630 .90656 . 90682

10. 09422  . 09396  . 09370  . 09344  . 09318

10. 10848 . 10858 . 10868 . 10878 . 10888

9. 89152 . . 89142 . 89132 . 89122 . 89112

10
9
8
7
6

55
56
57
58
59
60

9. 79809 . 79825 . 79840 . 79856 . 79872 
9. 79887

10. 20191 . 20175 . 20160 . 20144 . 20128 
10. 20113

9. 90708 .90734 . 90759 . 90785 . 90811 
9. 90837

10. 09292 . 09266 . 09241 . 09215 . 09189 
10. 09163

10. 10899 . 10909 . 10919 . 10929 . 10940 
10. 10950

9. 89101  . 89091 . 89081 . 89071 . 89060  
9. 89050

5
4
3
2
I
0

128°-- cos Diff.
1' sec cot Diff.Γ tan CSC Diff.

1'
t

sili . **51°



( i )  !
Logarithms of Trigonometric Functions _

3 9 %  sin 
4-

Diff.
1' CSC tan Diff.

V cot sec Diff.
r cos « - 1 4 0 ° |

4- 1
t
0.
1
2
3
4

9. 79887 
. 79903 
. 79918 
. 79934 
. 79950

16
15
16 
16
15
16
15
16
15
16
15
16
15
16
15
16 
15
15
16
15
16
15
16 
15
15
16 
15
15
16 
15
15
16 
15
15
16 
15 
15
15
16 
15 
15
15
16 
15 
15 
15 
15
15
16 
15 
15 
15 
15 
15 
15
15
16 
15 
15 
15

10. 20113 
.20097 
. 20082 
. 20066 
. 20050

; 9. 90837 
. 90863 
. 90889 
. 90914 
. 90940

26
26
25
26 
26 
26 
26
25
26 
26 
26 
26
25
26 
26 
26 
26
25
26 
26 
26
25
26 
26 
26
25
26 
26 
26
25
26 
26 
26
25
26 
26 
26
25
26 
26
25
26 
26 
26
25
26 
26
25
26 
26
25
26 
26
25
26 
28
25
26 
26 
25

10. 09163 
. 09137 
. 09111 
. 09086 
*09Q60

10. 10950 
.10960 
.10970 
. 10980 
.10991 

ld/noO i 
. 11011 
. 11022 
. 11032 
. 11042

10
10
10
11
10 
10-
11 
10 
10
10
11
10 
10
11 
10
1 0 :
11
10
10,
i i ·
10 :
10
11
10
10
11
10
11 
10 
10 
11 
10 
11 
10 
11 
10 
10 
11 
10 
11 
10 
11 
10 
11 
10 
11 
10 
11 
10 
11 
10 
11 
11 
10 
11 
10 
11 
10 
11 
11

9. 89050 
. 89040 
. 89030 
. 89020 
. 89009

60 r
59 ; 58 11
57
56

5
6 
7

• 8 
9

9. 79965 
. 79981 
. 79996 
. 80012 
. 80027

10. 20035 
. 20019 
. 20004 
. 19988 
. 19973

9. 90966 
. 90992 
. 91018 
. 91043 
. 91069

10. 09034 
. 09008 
. 08982 
. 08957 
. 08931

9. 88999 
. 88989 
. 88978 
. 88968 
. 88958 

97.88948. 
. 88937 
. 88927 
. 88917 
. 88906 

~9Tmh96 
: 88886 
. 88875 
. 88865 
. 88855

55
54
53
52
51

10
11
12
13
14

9. 80043 
. 80058 
. 80074 
. 80089 
.80105

10. 19957 
. 19942 
. 19926 
. 19911 
. 19895

9. 91095 
.91121 
.91147 
. 91172 
.91198

10. 08905 
. 08879 
.08853 
. 08828 
. 08802

10. 11052 
.11063 
.11073 
. 11083 
. 11094

50
49
48
47
46

15
16
17
18 
19

9. 80120 
. 80136 
. 80151 
. 80166 
.80182

10. 19880 
. 19864 
. 19849 
. 19834 
. 19818

9. 91224 
. 91250 
. 91276 
. 91301 
. 91327

10. 08776 
. 08750 
. 08724 
. 08699 
. 08673

10. 11104 
. 11114 
. 11125- 
. 11135 
. 11145

45

i t

20
21
22
23
24

9. 80197 
. 80213 
. 80228 
. 80244 
.80259

10. 19803 
. 19787 
. 19772 
. 19756 
. 19741

9. 91353 
.91379 
.91404 
. 91430 
. 91456

10. 08647 
. 08621 
. 08596 
. 08570 
. 08544

10. 11156 
.11166 
. 11176 
. 11187 
. 11197

9. 88^44 
. 88834 
. 88824 
. 8881.3 
. 88803

40
39
38
37
36

25
26
27
28 
29

9. 80274 
. 80290 
. 80305 
. 80320 
. 80336

10. 19726 
. 19710 
. 19695 
. 19680 
. 19664

9. 91482 
.91507 
.91533 
.91559 
.91585

10. 08518 
. 08493 
. 08467 
. 08441 
. 08415

10. 11207 
. 11218 
. 11228 
. 11239 
. 11249

9. 88793 
. 88782 
. 88772 
. 88761 
. 88751

35
34
33
32
31

30
31
32
33
34

9. 80351 
. 80366 
. 80382 
.80397 
.80412

10. 19649 
. 19634 
. 19618 
. 19603 
. 19588

9. 91610 
.91636 
.91662 
.91688 
.91713

10. 08390 
.08364 
. 08338 
. 08312 
. 08287

10. 11259 
. 11270 
. 11280 
. 11291 
. 11301

9. 8874-1 
. 88730 
. 88720 
. 88709 
. 88699

1 30 
29 
28 
27· 
26

35
36
37
38 ■
39

9. 80428 
. 80443 
.80458 
.80473 
. 80489

10. 19572 
. 19557 
. 19542 
. 19527 
. 19511

9. 91739 
.91765 
. 91791 
.91816 
. 91842

10. 08261 
. 08235 
. 08209 
.08184 
.08158

10. 11312 
. 11322 
. 11332 
. 11343 
. 11353

9. 88688 
. 88678 
. 88668 
. 88657 
. 88647

25
24
23
22
21

40
41
42
43
44

9. 80504 
. 80519 
. 80534 
. 80550 
. 80565

10. 19496 
. 19481 
. 19466 
. 19450 
. 19435

9. 91868 
. 91893 
. 91919 
. 91945 
. 91971

10. 08132 
.08107 
.08081 
. 08055 
. 08029

10. 11364 
. 11374 
. 11385 
. 11395 
. 11406

9. 88636 
.88626 
. 88615 
. 88605 
. 88594

20 
19 
18 . 
17 - 
16

45
46
47
48
49

9. 80580 
. 80595 
.80610 
. 80625 
. 80641

10. 19420 
. 19405 
. 19390 
. 19375 
. 19359

9. 91996 
. 92022 
. 92048 
. 92073 
. 92099

10. 08004 
. 07978 
. 07952 
. 07927 
. 07901

10. 11416 
. 11427 
. 11437 
. 11448 
. 11458

9. 88584 
. 88573 
. 88563 
.88552 
.88542

15
14
13
12
11

50
51
52
53
54

9. 80656 
. 80671 
. 80686 
. 80701 
. 80716

10. 19344 
. 19329 
. 19314 
. 19299 
. 19284

9. 92125 
.92150 
. 92176 
. 92202 
. 92227

10. 07875 
. 07850 
. 07824 
. 07798 
. 07773

10. 11469 
.11479 
. 11490 
.11501 
.11511

9. 88531 
. 88521 
. 88510 
. 88499 
. 88489;

10
9
8
7
6

55
56
57
58
59
60

9. 80731 
. 80746 
. 80762 
. 80777 
. 80792 

9. 80807

10. 19269 
.19254 
. 19238 
. 19223 
. 19208 

10. 19193

9. 92253 
.92279 
. 92304 
. 92330 
. 92356 

9. 92381

10. 07747 
. 07721 
. 07696 
. 07670 
. 07644 

10. 07619

10. 11522 
. 11532 
. 11543 
. 11553 
. 11564 

10. 11575

9. 88478 
.88468 
.88457 
.88447 
.88436 

9. 88425

5
4
3
2
1
0

*
j 2 9 0,+ cos

Diff.
1' s e c  ' cot Diff.

Γ tan CSC
Diff.

1'
T

sin -<-50 °



•U Cn 4 .  Cn 4- Cn Cn 4 ·  Cn 4 -  Cn Cn:4-· Cm 0 ·  4 - Cn Crt 4-» Cn Cn Cn 4* Cm Cn ‘ 4- Cn Cn Cn Cn J -  Cn Cn Cn Cn 4 *  c n -c h  Cn‘ S>? .C n  Cn Cm 4 *  Cn Cn Cn Cm Cn Cn 'Cn Cn Cn Cm Cn Cn Cn Cn Cn Cn

O'
W
o

• om : 
.rt ·

© co «Ο, C*2 CO CO CO CO CO CO CO CO C«? »0 CO **p< iC CO CO CO CO CO «Ο «Ο CO CO CO CO CO co CO © *·< «0 CO «*■< CO CO* CO CO CO co \o »£5 CO CO «0 CO -CO CO CO co co CO- CO «Ο- .SO .©..
c o c o c o l c o c o c o c o c o c o c o c o c o c o  CO CO CO CO CO COCOCOCOCO COCOCOCOCO Cv CO CO CO CO to  to  to  to  to  to  to  to  to  to  to  to  to  to  to  to  to  to  to  to  to  to  to  to  to
O O O O M l M M ^ I O O l O O C n C n C n  C M 4 * .4 - 4 * 4 -  C O C O C O C O tO itO tO tO > -  —  —  . ο  Ο  Ο  Ο  ΐ  ‘C  O  w  00 00 CO 0 0 - 1  4 » . -*l M  ©  ©  ©  ©  cn  Cn Cn C n ; 4 -  4 - 4 -  4 *  CO
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3

to  to  to  to  to  to  to  to  to  to  to  to  to  to  to  to  to  to  to  to  to  to  bo t o  to  to  to  to  to  to  t o t o t o t o t o t o t o t o t o t o  to  to  to  to  to  to  to  to  to  to  to  to  to  to  to  t o  to  to  to  to !
Cn o  Cn 05 Cn ©  Cn φ  Cn ©  C n O O C n O  Cn ©  Cn C i  Cn o  ©  Cn ©  Cn © C n © © C n © C n O > C n ©  ©  Cn ©  Cn ©  ©  Cn O  Cn ©  ©  Cn OS ©  Cn ©  Cn ©  ©  Cn © © C n © . © . · :'3J

CSC

. V
Z'Zll 

10. 12222 
ί

10. 12167  
. 12178 
. 12189 
. 12200

10. 
12113 

. 12123 
. 12134 

12145 
. 12156

>—» ©
H·· H·· V-d >■»*

10 to to to to O © © © © © oo O cn to >— ©CO 00

10. 12004 
. 12015 
.12025 
. 12036 
. 

12047

10. 
11949 

.11960 
. 

11971 
. 11982 
. 

11993

10. 11895 
.11906 
. 11917 
. 

11928 
. 11939

10. 11842 
. 

11852 
. 11863 
. 11874 
. 11885

10. 
11681 

. 11692 
. 11702 
. 11713 
. 

11724 
10. 

11734“ 
. 11745 
.11756 
. 11766 
. 11777 

10. 11788 
. 11799 
. 11809 
. 11820 
. 11831

10. 11575 
. 11585 
. 11596 
. 11606 
. 11617 

10. ‘11628 
.11638 
. 11649 
. 11660 
. 11670

sec

D
iff.
V H* H«* Η* Η* Μ Η M H< t—4. h* Η·· I-* MHMMM μ Η Μ Η  Μ μ* η*»-* η-· μ* μ* μ* η* ί* μ* μ- ►-· μ- ►-* h·· »-* Η·· Η·· t-* H-* ! H* H— N- ►—*' © Μ H·· ►-* © . Ή» I-* ►-* Η* >—* O ►“* © Η- Η— H·- © Η* H— © N— O ̂  O ^ © f·*- . ̂  ^ Η- © μ*- ©

D
iff.
1;

COM*
s

£
SO-*o

9. 87833 
. 87822 

. 
. 87811 
. 87800 
. 87789 

9. 87778

. 87877 
. 87866 
. 87855 
. 87844

1 
9. 87887 

ί

cO
00 00 00 00 00 •g *»4 *kJ ·*| *>s| 00 <O CO© CO CO © lO CO 4*oo co.o ►- to

, t / <o
00 00 00 cio 00
© <o O' © co tn Oi 00 «5 W rf* W tn OS.

9. 88051 
. 88040 
. 88029 
. 88018 

: 
. 88007

9. 88105 
. 88094 
. 88083 
. 88072 

" :. 88061

9. 88158 
. 88148 
. 88137 
. 88126 
. 88115

. . .  Φ
00 00 00 00 00 00 00 00 00 00 η- to to0000© m  <P © *+ H- to

9. 88266 
. 88255 
. 88244 
. 88234 
. 88223

9. 88319 
. 88485 
.88298 

- . 88287 
. 88276

-
. ·. ’. P· 

oooooooooo 00 00 00 00 00 CO CO CO CO CO CO 4- Cn ο  M o o * - toto

9. 88425 
.88415 
. 88404 
.88394 
.88383

ηoos

r tH*
^ Ού*- νβ

ο
Qi~t3M4>Ui Oi-̂ OOOO ** M>—· tO CO 4* Cn

Λ

/
;wriii''j£> Hj'tO
o ^ o o i o o

to to to to toH- to CO 4* cn
to to to to CO O 00 ©  © CO CO CO CO CO 

H- to CO 4* Cn
C0 0J-CO C0 4» 0*^00©© tU £k*l6>'4̂ - 4k

η- to co 4» cn 4*> 4*;-4« 'j4j> Cn 0*^00©© Cn Cn Cn Cn Cn— to CO^ Cn
■•Cn Oi tn O> O).. 05 00 CO O

Logarithm
s 

of-Trigonom
etric 

Functions



Logarithms of Trigonometric .-Functions . © ?

4 1 ° - *  sin
•Ι

Diff,
1'

15
14
15
14. , 

.15 . ,
14 : 
.15
14. ;
15 :
14
15. 

.14
1,4
15 . 
14-, . 
15 !
14 .
15 
14 
14

,15
14
14
15 
14
14
15 
14 
14
14
15
14 

•14
15 
14 
14 
14 
14 

>■15. 
14 
14 
14
14
15 
Η  
14 
14 
14 
14 
14
14
15 
14 
14 
14 
14 
14 
14 
14 
14

CSC

10. 18306 
. 18291 
. 18277 
. 18262 
. 1824$ 

10". 18233 
.18219 
. 18204 
. 18190 
. 18175

tan

9. 93916 
. 93942 
. 93967 
. 93993 
. 94018

Diff.
1'

26
25
26 
25,
26 :
.25.V 
26: ·
25
26 
25'
26
25
26 ,
25
26
25 "
26
■25.,. 
26 .
25
26 .,
25
26 
25 
26.,
25:;·'
25 
26;,

. .25"'·'- 
: 26 
1 25 V

26
25
26
25
26 
25
25
26 ·
25
26
25
26 
25
25
26
25
26 

,25 
26'
- i s  '
25
26 ,
25 ;
26
25
26 
25. ... 
25? * 
26

Diff.
V

cot sec Diff.
y

cos
i

Ο
1
2
3
4
5
6
7
8 
9

9. 81694 
. 81709 
.81723 
.81738 
.81752

10. 06084 
. 06058 , 
.06033 
.06007 
. 05982 

10. 05956.
. 05931 
. 05905 
. 05880 
. 05854 :

10- 12222 
.12233 
. 12244 

12255 
.12266

11 
11 

ή  
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11
11
12 
11 
11 
11 
11 
11 
11 
11
11
12 
η !
IT 
11 
a  
i i  
12 

; r i  
11 
11
11
12 · 
11 
11 
11 
11 
12 
11 
11 
12 
11 
11 
i i  
12 
11. 
11 
12 
11 
11 
12 
11 
11 
12 
11 L 
11 
12

9. 87778 
.87767 
. 87756 
. 87745 
, 87734

/.
60
59 *
58
57
56

.9. 81767 
.81781 

. . 81796 
81810 

.81825

9/94044 
. 94069 
. 94095 
. 94120 
. 94146

10. 12277 
. 12288 
. 12299 
. 123f0 
.12321

9. 87723 
: . 87712 

87701 
.87690 
* 87679

55
; 54 . 
53 
52 
51

10 Λ
n

• 12:.
13Γ '
14
15
16
17
18 
19

9. 81839 
. 81854 

Γ-\ 81868 
-.81882 
. 81897

10. 18161 
.18146 
.18132 
.18118 
.18103 

10. 18089" 
.18074 
. 18060 
. 18045 
. 18031

9. 94171 
. 94197 
. 94222 
. 94^48 
. 94273 

9;94299 
. 94324 
. 94350 
. 94375 
. 94401

10. 05829 
. 05803 - 
. 05778 
. 05752 
. 05727

10. 12332 
.12343 
. 12354 
. 12365 
. 12376

9. 87668 .. 
:. 87657 

■-, 87,646 
...87635 
·.. 87624

50 
= 49 
48 ' 
47 
46.

9. 81911 
1. 81926 
. 81940 
. SI955 
. 81969

10. 05701 
. 05676 
. 05650 
. 05625 
. 05599

10. 12387 
. 12399 
. 12410 
. 12421 
. 12432

9. 87613 
·. S7601 
.87590 
.87579 
. 87568

45
44
43
42
41

20
21
22
23,,
24'

9. 81983 
.81998 
. 82012 
. 82026 
. 82041

10. 18017 
. 18002 
. 17988 
. 17974 
. 17959

9. 94426 
. 94452 
.94477 
. 94503 
. 94528

10. 05574 
. 1)5548 
. 05523 
. 05.497 
. P5472

10. 12443 
.12454 
. 12465 
. 12476 
. 12487

9. 87557 
. 87546 

. .  87535 
.87524 

-.87513 
. 9. 87501 , 
, .  87&90. 
..8 7 4 7 9  

; a. 8746$- 
87.457 Γ

40
39
38
37
36

25 . '
26 - 
27 
28' 
29 :

9. 82055 
.82069 

82084 
. 82098 

’ .82112

10. 17945 
. 17931 ' 
. 17916 
. 17902 
. 17888

9. 94554 
.94579 
.94604 
. 94630 
.94655

10. 05446 
. 05421 ■ 
. 05396 
. 05370 / 
.0 5 3 4 5 :

10. 12499 
.12510 
. 12521 
. 12532 
. 12543

■ 135 
.34 
33 
32 
31

30
31
32
33
34

9. 82126 
. 82141 

... 82155 
.82169  
. 82184

10. 17874 
. 17859 
. 17845 
. 17831 
. Ϊ7816

9.- 94681 
. 94706 
. 94732 
. 94757 
. 94783

10. 05319 
. 05294 s 
. 05268 . 
. 05243 
. 05217 :

10. 12ί554 
.12566 
. 12577 
.12588 
. 12599

. 9. ,87446; 
.87434:’ 

; . 87j423 ■ 
,.8 7 4 1 2 ; 

. , .  8740 f -

30 
29 

- 28 
127
'26

35
36 
37'
38
39

r9. 82198 
82212 

. 82226 

. 82240 

. 82255

10.' 17802 
. 17788' 
. 17774 
.1 7 76 0 ’
. 17745

9. 94808 
. 94834 
. 94859 
. 94884 
. 94910

10. 05192 ! 
. 05166 
. 0514Γ 
. 05116 
. 05090

10,12610 
. 12622 
. 12633 
. 12644 
. 12655

9 .87390r  
8737S: 

.,. 87.367 > 
;.8 7 3 5 6 : 
.... 87345 .

- '25
24

'23
s22
21

40
41
42
43
44

9. 82269 
- . 82283 

82297 
- .  82311 

.82326

10. 17731 
.17 71 7  
. 17703 
.17689 
.17674

9. 94935 
. 94961 
. 94986 
. 95012 
. 95037

10. 05065 
. 05039 
. 05014 
. 04988 
. 04963

10. 12666 
. 12^78 
. 12689 
. 12700 
. 12712

9. 87334, 
. 87322 
.87311 
.37300; 
.87288

20
•19
18
17
16

45
46
47
48
49

9. 82340  
. 82354  
. 82368  
. 8Z382 
. 82396

10. 17660 
. 17646 
. 17632 
. 17618. 
. 17604

9, 95062 
. 95088 
. 95113 
.95139 
. 95164

10. 04938 
. 04912 
. 04887 
. 04861 
. 04836

10. 12723 
. 12734 
. 12745 
.12757 
. *2768

9. 87277. 
.87266 
.87255·, 
.87243 
. 87232 

9. 87221 
. 87209 

. . 87198 
. . 87187 

. 87175 
97 87164 
.87153 

. . 87141 
87130 

. .  87ili> 
i). 87107:

: 15 
14 
13 
12 
12 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1
0 _

'50
51
52
53
54 .

9. 82410 
. 82424 
. 82439 
. 82453 
; 82467:

10. 17590 
.17576 
. 17561 ’ 
. 17547 
. 17533

9. 95190 
. 95215 
.95240 
. 95266 
, 95291

10. 04810 
. 04785 
. 04760 
. 04734 
. 04709,

10. 12779 
.12791 
. 12802 
. 12813 
. 12825

55
56
57
58
59
60

9. 82481. 
.8 2 4 9 5  
.8 2 5 0 9  
. 82523  
. 82537  

9. 82551

10. 175.19 
.17505 
.17491 
. 17477 
.17463 

10. 17449'

9. 95317 
.95342 
. 95368 
. 95393 
.9541$  

9. 95444

10. 04683: 
. 04658 
. 04632 
. 04607 
. 04582' 

10. 04556

10. 12836 
. 12847 
. 12851) 
.12870 
.12881 

10. 12893

1 3 1 ° - *  c®8
Diff.

1' sec cot tan : . cs<S ' Diff.
Γ sin <-48°



42°-* · sin
4

0 9. 82551
1 . 82565
2 . 82579
3 . 82593
4 . 82607
5 9.82621
6 . 82635
7 . 82649
8 . 82663
9 . 82677

10 9.. 82691
11 . 82705
12 . 82719
13 . 82733
14 . 82747
15 9.82761
16 . 82775

η  7 . 82788
18 . 82802
19 . 82816
>0 9. 82830
21 . 82844
22 . 82858

T82872~
24 . 82885

'  25 9. 82899
26 . 82913
27 . 82927
28 . 82941
29 . 82955
30 9. 82968
31 . 82982
32 . 82996
33 . 83010
34 . 83023
35 9. 83037
36 . 83051
37 . 83065
38 . 83078
3!) . 83092
40 9. 83106
41 . 83120
42 . 83133
43 . 83147
44 . 83161
45 9. 83174
-16 . 83188
47 . 83202
48 . 83215
4!) . 83229
50 9.83242~
51 . 83256
52 . 83270
53 . 83283
54 . 83297
55 9. 83310
5fi . 83324
57 . 83338
58 . 83351
59 . 83365
60 9. 83378

Diff.
I'

!10.

14 ,0 ·
14 i ‘ 14
14 ·:
14 
14
14 ! ' 14 ! ■
14 ; ·
14
14 j10' 
14 1 · 
14 ! ' 
14 ·
14 
14

- t r
i4  i 
14 =

Jio.
I

CSC

17449
17435
17421
17407
17393_
17379
17365
17351
17337
17323_
17309
17295
17281
17267
17253
17239
17225

1 3 2 ° - »  cos

14
14
14 .
14
13 1
14
14
14
14
14
13
14
14
14
13
14
14
14
13
14
14
14
13
14
14
13
14
14
13 1
14
13
14
14
13
14
13
14
14
13
14
13

JTTTF
17198
17184

;10. 17170
17156
17142
17128
17115

10. 17101
17087
17073
17059
17045

10. 17032
17018
17004
16990
16977

10.

10.

16963
16949
16935
16922
16908
16894
16880
16867
16853
16839

10.

Diff:
V

16826
16812
16798
16785
16771

10. 16758
16744
16730
16717
16703

10.

10.

16690
16676
16662
16649
16635
16622

tan

9. 95444 
.95469 
.95495 
.95520 
.95545 

9. 95571' 
.95596 
. 95622 
. 95647 

_^95672 
9. 95698” 
.95723 
.95748 
.95774 
.95799 

9." 95825' 
.95850 

“THHS73"
. 95901 
. 95926 

9. 95952 
.95977 

-,-9.6002 
.96028 
.96053

9. 96078 
. 96104 
. 96129 
.96155 
. 96180

9. 96205 
. 96231 
. 96256 
. 96281 
. 96307

9. 96332 
.96357 
.96383 
.96408 

964 33_ 
9. 96459 

.96484 

.96510 

.96535 

. 96560
9. 96586 

.96611 

. 96636 

. 96662 

. 96687
9. 96712 

.96738 

. 96763 

. 96788 

. 96814
9. 96839 

. 96864 

. 96890 

.96915 

. 96940 
9-_96966

cot

Diff.
1/

25
26 
25
25
26
25
26 
25
25
26 
25
25
26
25
26 
25
25
26
25
26 
25
25
26 
25
25
26
25
26 
25
25
26 
25
25
26 
25
25
26 
25
25
26
25
26 
25
25
26 
25
25
26 
25
25
26 
25
25
26 
25
25
26 
25
25
26

Diff.
1'

c o t

I
s e c 1

10. 04556 10. 12893
.04531 . 12904
. 04505 ·.. 12915
. 04480 . 12927
. 04455 . 12938

10. 04429' 10. 12950
. 04404 . 12961
. 04378 . 12972
. 04353 . 12984
. 04328 . 12995

10. 04302 10. 13007
. 04277 .13018
. 04252 . 13030
. 04226 . 13041
. 04201 . 13053

10. 04175 Ϊ0. 13064
. 04150 .13076
. 04125 . 13087
. 04099 . 13098
. 04074 .13110

10. 04048 ίό. 13121
. 04023 .13133
. 03998 .13145
. 03972 .13156
. 03947 .13168

10- 03922' 10. 13179'
. 03896 .13191
. 03871 .13202
. 03845 .13214
. 03820 .13225

10. 03795 10. 13237
. 03769 .13248
. 03744 .13260
. 03719 .13272
. 03693 .13283

10. 03668 10. 13295
. 03643 .13306
. 03617 .13318
. 03592 .13330
. 03567 . 13341

10. 03541 10. 13353
. 03516 . 13365
. 03490 . 13376
. 03465 . 13388
. 03440 . 13400

10. 03414 10. 13411
. 03389 . 13423
. 03364 . 13435
. 03338 .13446
. 03313 . 13458

10. 03288 10. 13470
. 03262 .13482
. 03237 .13493
. 03212 . 13505
. 03186 . 13517

10. 03161 10. 13528
. 03136 . 13540
. 03110 . 13552
. 03085 . 13564
. 03060 . 13575

10. 03034 10. 13587

t a n CSC

Diff.!

11 
11 
12 
11 
12 
11 
11 
12 
11 
12 
11 
12 
11 
12 
11 
12 
11 
11 
12 
11 
12 
12 
11 
12 
11 
12 
11 
12 
11 
12 
11 
12 
12 
11 
12 
11 
12 
12. 
11 
12 
12 
11 
12 
12 
11 
12 
12 
11 
12 
12 
12 
11 
12 
12 
11 
12 
12 
12 
11 
12

Diff. 
1'

cos • 1 3 7 °
4
t

9. 87107 ; 60
. 87096 59
. 87085 58
. 87073 57
. 87062 56

9. 87050" 55
. 87039 54
. 87028 ; 53.
. 87016 ; 52
. 87005 ■: 51

9. 86993 ' 50
. 86982 49
. 86970 ■ 48
. 86959 47
. 86947 : 46

9. 86936 : 45
. 86924 44
. 86913 : 43
. 86902 42
. 86890 41

9. 86879 ' 40
. 86867 39
. 86855 38
. 86844 37
. 86832 36

9. 86821 35
. 86809 34
. 86798 33
.86786 32
. 86775 31

9. 86763 30
. 86752 29
. 86740 28
. 86728 27
. 86717 26

9. 86705 25
. 86694 24
. 86682 23
. 86670 22
. 86659 21

9. 86647 20
. 86635 19
. 86624 18
. 86612 17
. 86600 16

9. 86589 15
. 86577 14
. 86565 13
. 86554 12
. 86542 11

9. 86530 10
. 86518 9
. 86507 8
. 86495 7
. 86483 6

9. 86472 5
. 86460 4
. 86448 3
. 86436 2
. 86425 1

9. 86413 0
t

sin < -4 7 °



Logarithms of .Trigonometric Functions

4 3 °
4>

sin

0
1
2
3
4

15
16
17
18 
19
20
21
22
23.
24
25
26
27
28 
29
30
31
32
33
34
35
36 
37.
38
39

9. 83378 
. 83392 
. 83405 
.83419 
. 83432 

9. 83446 
.-83459 
.83473 

, .  83486

8J
ί52' 

"S3? 
83554 
83567 
83581 
83594 
83608 
83621 
83634

9-

9.

9.

83648
83661
83674
83688
83701
83715
83728
83741
83755
83768

9.

9.

83781
83795
83808
83821
83834
83848 

. 83861 
: 83874 
. 83887 
.83901 

9. 83914 
. 83927 
. 83940 
. 83954 
. 83967

9. 83980
83993
84006
84020
84033

9. 84046
84059
84072
84085

Diff.
1'

14
13
14
13
14
13
14 
13 
14·.-
13
14 
13

- 14
13
14
13
14 
13
13
14 
13 
13

,1 4
;i3

. ; i4
r i 3

-13
-Ϊ4
13
13
14 
13 
13
13
14 
13
13 
J3
14 
13 : 
13
13
14 
13 
13
13 
33
14 
13 
13 
13 
13
1.3 
13

;  Γ4 
13 
13
1.3 
ΪΙ3, 
13

Diff.
t '

C S C  · tan

10. 16622 9. 96966
. 16608 . 96991
. 16595 . 97016

-1 6 5 8 1 ..97042-
. 16568 . 97067

10.. 165,54 9. 97092
' .16541 . 97ΪΙ8

. >16527 .97143

.16514 . 197168

.16500 .97193
10. 16487 9, 97219

/16473 . ’97244
i :  16460 • .97269

.16446 .97295

.16433 .97320
10. 16419 9. 97345

. 16406 . 97371

. 16392 . 97396

. 16379 .97421

.16366 . 97447 .
10. 16352 9. 97472

. 16339 . 97497

. 16326 . 97523

. 16312 . 97548

.: 16299 . 97573
10. 16285 9. 97598

: 16272 . 97624
. 16259 .97649
. 16245 . 97674
. 16232 .97700

10. 16219 9. 97725
: 16205 . 97750
. 16192 .97776
. 16179 . 97801
. Γ6Τ66 . 97826

ΙΟ! 16152 9. 97851
; 16139 .97877
. 16126 .97902
. 16113 . 97927
. 16099 . 97953

ί α  16086 9. 97978
. 16073 . 98003

16060. i . 98029
. 16046 .98054
. 16033 . 98079

10. 16020 9. 98104
. 16007 . 98130
. 15994 . 98155
. 15980 . . 98180
. 15967 . 98206

10. 15954 9. 98231
. 15941 . 98256
. 15928 , .98281
. 15915 . 98307
. 15Θ02 . 98332

10. 15888 9. 98357
. 15875 . 98383
. 1S8B2 . $8408
.15849 . 98433
.15836 . 98458

10. 15823 9. 98484_

sec cot

Diff.
1'

25
25
26 
25
25
26 
25 
25
25
26 
25 
25

: 26
25 - 
25 '
26 
25
25
26
25

; 25 1
26 

“ 25
25
25
26 
25
25
26
25 

: 25
26 
25 
25
25
26 
25
25
26 
25 :
25
26 
25 
25
25
26 

.125
25
26 
25 
25
25
26
25 

. 25
26 
25 
25 
25

'"· :2 6

b iff.
Λ'

• cot

10. 03034 
. 03009 
. 02984 
, 02958 
. 02933

10. 02908 
. 02882 
.02857 
.02832 
.02 80 7

10. 02781 
.i 02756 
.02731 
.02705, 
.; 02680!

10.: 02655 
.02629 
j 02604 
i 02579 
.02553

10. 02528 
. 02503

. 02452 
: 02*27!

10. 02402

tan

sec

10. 13587 
. 13599 
. 13611 
. 13623 
. 13Ϊ34

10. 13646 
.13658 
.13670 
. 13682 
. 13694

10. 13705 
.13717 
.13729 
. 13741 

13753 
10. 13765' 

. 13777 

. 13789 

. 13800 

. 13812
10. 13824 

. 13836 

. 13848 
! '. 13860 

. 138j72
10. 13884

; 0237,6 . 13896
. 0235:1 . 13908
. 02326 . 13920
. 02300 . 13932

10,02275 10. 13944
ί 02250 .13956
. 02224 .13968
. 02199 . 13980
. 02174 . 13992

10. 02149 ΙΟΓ14004
.02123 . 14016
.02098 . 14028

02073 .. 14040
. 02047 .14052

10Γ02022 10. 14064
. 01997 . 14076
.01971 .14088
.01946 . 14100
. 01921 . 14112

10. 0,1896 10. 14124
.01870 . 14136
. 01845 .14149

·. 01820 .14161
- 01794 . 14J73

10. 01769 10. 14185
.01744 .14497

: . 017.19 . 14209
.0 1 ^ 3  ; .14221
. 015668 . 14234

10. 01&13 10. 14246
L OI6I7 . 141258
; ; ΟΤ5ίϊ2 . 14270
.0 1 5 6 7 !- . 14282
.01542 . 14294

10. 01516 10. 14307

CSC

Diff.
1'

12 
12 
12 
11 . 
12 
12 
12 
12 
12
11
12 
12 
12 
12 
12 
12 
12 
11 

.1.2 
:12 
a  2 
12 
12, 
12 
12 
12· 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
12 
12 
12 
12 
12 
12 
13 
12 
12 
12 
-12 
12

;;i3

cos

9. 86413
86401.
86389
86377
86366

9.

9.

9.

86354
86342
86330
86318
86306
86295
86283
86271
86259
86247
86235
8622^
86211
86200
86188
86176
86164
86152
86140
86128

■9.

9.

861*6 
86104 
86092 
'86080 
8£068 
86056 
86044 
86032 
86020 
8600£ 
85996 
85984 
85972 
85960 
85948 
85936 
85924 
85912 
85900 
85888

9.

9.

85H76
85864
85851
85839
85827

Diff.
: k .

85815 
85803 
85791 
85779 
85766 
85754 
85742 
85730 
857; V8 
&57G6 
85693

60
59.4·;

57-·
56
55»
54ri
53
52 V
51;ft 
50'. ΐ  
49'·ί'; 
48' ·? 
47 
46 
45 
44 
43 
42 
41
40
39
38
37
36

i i

35 
34 
33 
32 
31 

"30 
29  
28  
27 
26 
25 " 
24 
23 
22 
21 
20 
19  
18  
17 f 
16 
1 5 ' 
14 
13 
12 
11 
10"  

9 
8 
7 
6 
5 
4 
3 
2 
1 
0

sin h4 6 °



Logarithms of Trigonometric Functions

44°->  sin. 
*

,Diff.
1' CSC tan Diff.

V cot sec Diff.
1' cos < -135°

4
/
0
1
2
3
4

9. 84177 
. 84190 
. 84203 . 
.84216 
. 84229

13
i 13 

13:
i. 13?; 
?■'. 131 
~ 13 '

·' 14; . 
‘ J 3 '  : 
... 13.
: 13;;

; 13 
13 
13 
13’. 

::-!fi3 : . ; 
’.i'2 
13 
13 
13 
13 
13 
13
T 3— 
13 
13 

.13  
13"

■ 12 
13 

, 13 
13 
13 
13 
13 
12 
13 
13 
13 

r  i3  
12

> 13
: 13 13 ,

12 
13 
13 
13 
12 - 
13; ' 
13 
13 
12 
13 

γ 13 
12 
13 
13 
12 
13 
13

10. 15823; 
. 158Ϊ0 
. 15797 
.-15784 
U· .157*1

9. 98484 
.■98509'.. 

,,•98534 
' ^98560., 

X98585

25
25
26 [: 
25 r 
25 f

f 25'is 
■ 26 
. 25 !

25 ■
26 
25 : 
25
25
26 , 
25 ■

- *25-
25
26 
25
25
26 
25 
25 
25 
26. , 
25 - 
25 :
25 :
26 
25 
25

v 26
'· 25 
' '25: 

25 
: 26 ' 

25 
■ 25 

25 : 
.26 : 
25 
25
25
26 
25
25 ,
26 . 
25 
25 '

'2 5  
·:'· 26 

25 
25 ■
25
26 
25· 
25 ϋ
25 ·,
26 
25 v

10ί·Ό1516 
. 0149-1- 

.  .. 0146:6 ’ 
014φ ;

. 0141-5

10. 14307 
. 14319 ·: 

14331 
■ 14343 
- 14355"

. 12 .
: 13 ·  12.
; ΐ2.
: 13’: 

12 
12 
12; 
13 
12 

■ 12 
12· 
13 
12 
12 

, 1.3 
12 
12 
13.

, 12 
12 
13 
12 
12 
13 
12 
13 
12 
12 
13 
12 
13 
12 
13 
12 
12 
13 
12 
13 
12 
13 
12 
13 
12 
13
12 - 
ΐ3 ; 
12. 
13’ 
13 
12 
13 
12 
13
ι ύ
·13 , 13.·
12 ;
13;
12

9. 85693 
·'. 85681 
':8 5 6 6 9  

.85657 

.85645; 
9. 85632" 
. 85620 
ν 85608 
. 85596 = 
. 85583λ

60
59
58
57
ί?6

5~ 
' 6 
' 7 
i S
i 9 ·

"9. 84242 
.84255 
. 84269. 
.j84282 . 
.84295

TO. 15758· 
·.,· 15745 

15731 
L 15718 
; >15705

9. ,986IQ 
,- .9 8 6 3 5  

,98661 
. 98686 
. 98711

10. 01390 
.01365 
..01339 
s. .01-314 
ί.012δ9

10. 14368 
. 14380 

’ . 14392 
. 14404 
.14417

55
54
53
52
51

: 10· t- 
11 ? 
12 >
13
14

9.84308 
.84321 
.84334 
. 84347. 
. 84360.

fO: 15692" 
. 15679 
. 15666 
. 15653 
. 15640

9. 98737 
.98762 
. 98787 
. 98812 
. 98838

ια:·θΐ263 
. „_01238 

.01213 
.. 01 Ιβδ' 
. 01162

10. 14429 
. Ϊ4441- 
. 14453·' 
. 14466 
. 14478

9, 85571' · 
. 85559 
.85547.
: 85534: 
.85522 

9. 85510 
.85497. 
.'85485 

• 85473 
.85460·

50
49
48
47
46

:* 5  
US 

«'17. 
i 1«
;'-19/'

9. 84373 
. .'84385 

.84398 

.84411 

.84424

10. 15627 
. 15615 
. 15602 
. 15589 
. 15576

9. 98863 
. . 98888 

. 98913 

. 98939 

. 98964

10. 01137. 
. 01112 
. 01087. 
. 01061 
..01036

10.-14490 . 
. 14503* 
. 14515 
. 14527 
. 14540

45 
' 44 

43 
42 
41

20
21
22
23
24

9. 84437 
. «4450 
:: 84463 
. 84476 
.84489

10. 15563 
. 15550 
. 15537
:Τ δ 5 v r
. 15511

9. 98989, 
.-99015 
.99040 

“ "99065 
. 99090

10. 01011 
: ..00985 

.. 00960 
. Γ00935 

.. 00910

10. 14552 
. 14564 
. 14577 
. 14589 
. 14601

9. 85448' 
85436 

. 85423* 

.85411: 

.85399

40
“ 39

38
37
36

25
26 

"27 
;5 8  < 
■ 29

9. 84502 
. 84515 
. 84528 
. 84540 
. 84553

10. 15498 
. 15485 
. 15472 
. 15460 
. 15447

9. 99116; 
. 99141 
. 99166 
. 99191 
. 99217

10. 00884 
. .00859 

... 00834 
. '00809 
.. 00783

10. 14614 
. 14626 
. 14639 
. 14651 
. 14663

9. 85386 ·: 
.85374 
.85361 
.85349 
.85337

35
34
33
32
31

;30 ,; 
31 r

33
34 ‘

9. 84566 · 
. 84579 
.*84592 
.84605 
;  ;84618

10. 45434 
.15421 
. 15408 
. 15395 
. 15382

9. 99242 
. 99267:
. 99293'Γ 
. 99318.; 
. 99343,:

10. 00758 
. 00733 
. 00707 
. 00682 
. 00657

10. 14676 
. 14688 
. 14701 
. 14713 
. 14726 '

. 9. -85324 
ν:85312 
.85299 
.85287 
. 85274

30 
, 29 
: 28 
: 27 

26
V35

36
37
38 

. 39

9184630 
.84643 

. j 84656 
.84669 
.84682

fo. 15370 
. 15357 
. 15344 
. 15331 
. 15318

9; 99368,
. 993194 n 
. 99419·' 

. '.  99444 . 
,  99469

10. 00632 
, . 00606 

. 00581' 
V. 00556 
,, .0 0 5 3 1 ,

10.-1473&_ 
' .14750 

. 14763 

.14775 
; .  14788

9. 85262 
! . 85250 
. 85237 
. 85225 
.85212

25
24
23
22
21

40 
> 41.
42
43
44

9. 84694 
. 84707 
. 84720 
. 84733 
. 84745

10. 15306 
: .  15293 
.(15280 
; 15267 
r. 15255

. J9. 99495 
; 59520 
. 99545 

. .,99570 
99596

10. 00505 
.00480 
.00455 
.00430 
. 0040.4

10. 14800 
. 14813 
. 14825" 
.14838 
. 14850

9. 85200 
’ /85187 
Γ .· 85175 

. 85162 
··.· . 85150

20
"19
18
17
16

45
46
47
48
49

9. 84758 
. 84771 
. 84784 
. 84796 
. 84809

10..15242 
. 15229 
.'15216 
. 15204 
.,15191

9. 99621 
λ99646 
.93672 
. 99697 
/99722

10.. 00379 
.00354 
.00328 
.00303 

..0 0 2 7 8 :

10. 14863 
. 14875 
. 14888 

'.1 4 9 0 0  
.14913’

9. §5137

■·· . 85Γ1ϋ ' 
ν  . 85100 

. 85087

15 
14 
13 

• 12 
11

50
51
52
53
54

9. 84822 
. 84835 
. 84847 
. 84860 
. 84873

10.. 15178 
; 15165 
.15153 
. 15140 
. 15127

9. 99747 
.99773 
.99798 
; 99823 
.9984$

10/00253 
. 00227 
. 00202 
.00177 
. 00152 .

10. 14926 
.14938 
. 14951 
. 14963 
.14976

9. 85074 
.85062 
. 85049 

.  . 85037 
. 85024

10
9
8
7
6

55
56
57
58
59
60

9. 84885' 
. 84898 
. 84911 
. 84923 
.84936 

9. 84949

10. 15115 
. 15102 
. 15089 
. 15077 
. 15064 

10. 15051

9. 99874 
. 99899 
. 99924 
. 99949 

9. 99975
10. ooooo

.10. 00126 
.00101 

V , 00076 
! . 00051 

.00025
io, 00000

10. 14988 
.15001 ■ 

'· '. 15014 
' .15026 

15039 
10. 15051'

9. 85012 
.-84999 

84986 
•Λ 84974 
,.■84961 
9. 84949:·

5
4
3 

ί 2
;ί ί  
J 0

t
1 3 4 ° · *  c0®

Diff!' 
. Γ se e cot Diff. 

Γ  . tan CSC
Diff.
1 '

f
s in ' 4 * 4 5 °



t

0 0 1 o 2 o 3° 4 o

tLon He·» Nat. Hav Log Mav Nat. Hav Log .Hay Nat. Hav Log Hav Nat. Hav 'Log Hav Nat. Hav

0
1
2
3
4

Inf. XeR. 
2. 32539
2. 92745
3. 27963  

.5 2 9 5 1

0. 00000  
. 00000  
. 00000  
. 00000  

.·. 00000

5. 88168  
. 89604  
. 9 10 16  
. 92406  
.  93774

0 .0 0 0 0 8  
. 00008  
.0 0 0 0 8  
. 00008  
. 00009

6. 48371  
.4 9 0 9 2  
. 49807  
. 50516  
.5 1 2 1 9

0. 00030  
. 00031  
. 00031  
. 00032  
. 00033

6. 83584  
. 84065  
. 84543  
. 8 5 0 19  
. 85492

0 .00069  
.0 0 0 6 9  
. -00070 
.0 0 0 7 1  
. 00072

7. 08564  
. 08925  
. 09284  
. 09642  
. 09999

0. 00122  
. 0 0123  
. 0012  4 
. 0012  5 
. 00126

60
59
58
57
56

5 3 72333 0. 00000 5. 95 12 1 0. 00009 6. 5 19 16 0. 00033 6. 85963 0. 00072 7. 10354 0. 0012T 55
6 3 88169 . 00000 . 96447 . 00009 . 52608 . 00034 . 86431 . 00073 .1 0 7 0 8 . 00128 54
7 4 01559 ; ooooo . 97753 ; 00009 . 53295 .0 0 0 3 4 . 86897 . 00074 . 11060 . 00129 53
8 13157 . ooooo 5- 99040 . 00010 . 53976 . 00035 . 87360 . 00075 . 114 11 .0 0 1 3 0 52

. 9 . 23388 . ooooo 6. 00308 . 0 0 0 10 . 54652 . 00035 . 87821 .0 0 0 7 6 .1 1 7 6 0 .0 0 1 3 1 51
10 4 32539 0. ooooo 6. 01557 0. 0 0010 6. 55323 0. 00036 6. 88279 0. 00076 7. 12108 0. 0 0 13 2 50
11 40818 . ooooo . 02789 . 00 0 11 .5 5 9 8 8 . 00036 . 88735 . 00077 . 12455 . 0 0 13 3 .49
12 . 48375 . ooooo . 04004 . 00 0 11 . 56649 . 00037 .89X 88 . 00078 . 12800 . 00134 48
13 55328 . ooooo . 05202 Γ Τ Χ ίδ ϊΐ . 573t)4 .0 0 0 3 7 .8 9 6 3 9 . 00079 .1 3 1 4 4 . 00135 47
14 .6 17 6 5 . ooooo . 06384 .0 0 0 1 2 .5 7 9 5 5 .0 0 0 3 8 . 9Q088 00080 .1 3 4 8 6 .0 0 1 3 6 46
15 4 .6 77 5 7 0. ooooo 6. 07550 0. 0 0012 6: 58600 O'. 00039 6. 90535 0. 00080 7. 13827 0. 00137 45
16 .7 33 6 3 . 00001 . 08700 . 00012 ,5 9 2 4 1 . 00039 ; 90979 . 00081 . 14167 . 0013)9 44
17 . 78629 . 00001 . 09836 .0 0 0 1 3 ^59878 .0 0 0 4 0 . 91421 . 00082 . 14506 . 00140 43
18 .8 3 5 9 4 . 00001 . 10956 . 00013 . 60509 .0 0 0 4 0 .9 1 8 6 0 . 00083 . 14843 . 00141 42
1!) . 88290 : 00001 . 12063 . 00013 . 6 1136 .0 0 0 4 1 . 92298. ,.00084 • 15179 . 00142 41
20· 4. 92745 0. 00001 6. 13155 0. 00014 6. 61759 0. 00041 6. 92733 0. 00085 7. ;15s513 0. 00143 40
21 4. 96983 . 00001 . 14234 . 00014 . 62377 .0 0 0 4 2 '.93166 . 00085 \ 15846 . 00144 39
22 5. 01024 . 00001 . 15300 .0 0 0 1 4 . 62991 .0 0 0 4 3 . 93597 . 00086 :. 16  IF 8 . 00145 38
23 .0 4 8 8 5 . 0000.1 .1 6 3 5 3 .0 0 0 1 5 >63600 . 00043 94026 ,0 0 08 7 .4 6 5 0 9 . 00146 37
24. .0 8 5 81 . oodo i . 17393 . 00015 , 64205 .0 0 0 4 4 . 94453 ; . 00088 . 16839 : . 00147 -3 6
25 5. 12127 0. 00001 6. 18421 0. 00015 6. 64806 0. 00044 6. 94877 0. 00089 7. 17167 0. 00148 35
26 . 15534 . 00001 . 19437 . 00016 .6 5 4 0 3 . 00045 . 95300 . 00090 . 17494 .0 0 1 5 0 34
27 . 18812 . 00002 . 20441 . 00016 , 65996 .0 0 0 4 6 . 95720 .0 0091 . ,17820 .0 0 1 5 1 33
28 . 21971 . 00002 . 21433 . 00016 . 665:85 .0 0 0 4 6 . 96139 .0 0 09 1 ..18144 . 00V52 .-32
2?) . 25019 . 00002 . 22415 . 00017 , 67170 . 00047 . 96555 . 00092 i. >18468 >31
30 5. 27963 0. 00002 6. 23385 0. 00017 6. 67751 0. 00048 6. 96970 0. 00093 7.?187i$ 0. 001:54 ■•30
31 .3 0 8 1 1 . 00002 . 24345 . 00018 ; 68328 . 00048 .9 7 3 8 2 . 0009-1 . 191L1 . 001^55 129
32 . 33569 . 00002 . 25294 . 0 0 018 .6 8 9 0 1 . 00049 . 97793 . 0Q095 - 19430 . 001,36 i28
33 . 36242 . 00002 . 26233 . 00018 . 69470 . 00050 . 98201 . 00096 . li>7lD .0 0 1 5 8 [27
34 . 38835 . 00002 . 27162 . 00019 . 70036 . 00050 . 98608 . 00097 . 200,66 p,.- 00159 26
35 5. 41352 0. 00003 6. 28081 0. 00019 6. 70598 0. 00051 6. 99013 0. 00098 7. 20383 b. oo i& o *25
36 .4 3 7 9 9 . 00003 . 2S991 . 00019 . 71157 ;:0 0 0 5 1 .9 9 4 1 6 . 00099 . 2Q(>98 . 00161 24
37 . 46179 . 00003 .2 9 8 9 1 , . 00020 .7 1 7 1 2 .0 0 0 5 2 6. 99817 . 0(5100 . 2 10 12 .0 0 16 2 23
38 . 48496 . 00003 . 30781 . 00020 '. 72263 . 00053 7. 0 0216 . 00100 . 21325 .0 0 16 3 22
30 . 50752 . 00003 . 3 16 6 3 . 00021 . 72811 . 00053 . 00(il3 *. 00101 . 21.636 ,·. 00165 21
40 5. 52951 0. 00003 6. 3*2536 0. 00021 6. 73355 0. 00054 7. 01009 0. 00102 7 .2 19 4 7 0. 00166 20
41 .5 5 0 9 5 . 00004 . 33400 . 00022 .7 3 8 9 6 . 00055 . 01403 . 00103 . 22256 . 00Ϊ67 19 iv-
42 . 57189 . 00004 . 34256 . 00022 . 74434 . 00056 .0 1 7 9 5 . 00104 .2 2 5 6 5 .0 0 1 6 8 18
43 . 59232 . 00004 . 35103 . 00022 . 74969 .0 0 0 5 6 . 02185 . 00105 . 22872 . 00169 17
44 . 61229 . 00004 . 35943 . 00023 .7 5 5 0 0 . 00057 . 02573 . 00 1Ofi . 23178 ,·. 00171 16
45 5. 63181 0. 00004 6. 36774 0. 00023 6. 76028 0. 00058 7. 02960 0. 00107 7. 23483 0. 00172 15
46 . 65090 . 00004 .3 7 5 9 7 .. 00024 . 76552 .0 0 0 5 8 .0 3 3 4 5 . 00108 . 23787 . 00173 14
47 . 66958 . 00005 . 3 8 4 12 . 00021 . 77074 / 00055) .0 3 7 2 9 . 00109 . 24090 . 00174 13
48 ■ . 68787 . 00005 . 39220 . 00025 . 77592 .0 0 0 6 0 . 0 4 110 . 00110 . 243.92 . 00J.75 12
49 . 70578 . 00005 . 40021 . 00025 . 78108 . 00060 . 04490 .0 0 1 1 1 . 2469,3 . 00177 11__
5 0 5. 72332 0. 00005 6. 40814 0. 00026 6. 78620 0. 00061 7. 04869 0. 00112 7. 24993 0. 00178 10
51 ■ .74052 . 00006 . 41600 . 00026 . 79129 .0 0 0 6 2 \ 05245 . 00113 .2 5 2 9 2 . 00179 9
52 . 75739 . 00006 . 42379 . 00027 . 79636 . 00063 . 05620 . 0 0114 . 25590 . 00180 8
53 . 77394 .0 0 0 0 6 . 43151 . 00027 . 80139 00063 . 05994 . 00115 . 2588,6 . 00181 7
54 . 79017 . :  00006 .4 3 9 1 6 . 00027 . 80640 /00064 .06366, ,.  00116 .2 6 1 8 2 .0 0 18 3 6 _
55 5. 80611 0. 00006 6. 44675 0. 00028 <i. 8 113 7 0. 00065 7. 06Ϊ736 0. 00 \17 7. 26477 0. 00184 5
■56 . 82176 . 00007 .4 5 4 2 7 .0 0 0 2 8 . 816321 . 00066 . 07105 . 00118 . 26771 . 0018o 4
37 . 83713 . 00007 . 46172 .0 0 0 2 9 . 82124 . 00066 .0 7 4 7 2 . 00119 .2 7 0 6 4 . 00186 3
58 .. 85224 . 00007 .4 6 9 1 1 .0 0 0 2 9 . 82614 . 00067 . 07837 . 00120 ..27355 . 0 0188 2
sy . 86709 . 00007 . 47644 . 00030 . 83100 . 00068 . 08201 .0 0 12 1 .2 7 6 4 6 . 00189 1

-60 5. 88168  0. 00008 6. 4 8 3 7 1Ό. 00030 6. 83584,0. 00069 7. 08564 0. 00122 7. 2793610. 0Θ190 0

359° 358°; 357° 356° 355°



( 1 . Haversines

ί ·. _ ·5β· - ; ··-·. ...... . ·- .. 7O 8O ο” ·· ·? «- ···

t Log Hav Nat. Hav Lok Hay Nat. Hay L°K,Hay. NajL Hay Log Hav' Nat. ffav Von ffa v Nat.' Hav t

0 7. 27936 0. 0019Q 7. 43760 0. 00274 7. 57135 0. 00373 7, 68717 0 .00487 7. 78929 0. 00616 60
1 . 28225 . 00192 . 44001 . 00275 . 57341 1 00374 . 68897 . 00489 79089 <5 006 IS 59
2 . 28513 . 00193 .4 4 2 4 1 . 00277 . . 57547 . 00376 : 69077 . 00491 ; 79249 ; 00620 58
3 . 28800 . 00194 . 44480 . 00278 ., 57752 . 00378 : 69257 00493 ' ■ 79409 : 00622 57
4 . 29086 . 00195 . 44719 . 00280 ;. 57957 . 00380 ·. 69437 . 0Q4$5 79568 f »f 0062,5 56
5 7. 29371 0. 00197 7. 44957 0: 00282 7. 58162 0. 00382 7: 69616 0. 00497 7; 79728 0: 00627 55
« . 29655 .0 0 1 9 8 . 45194 00283 . 58366 00383 1 69Ϋ94 00499 79886 ί- ί 00629 54
7 .2 9 9 3 8 . 00199 . 45431: . 00285 .  58569 . 00385 ·': 69972 ? : 00501 Ί 80Q45 f, 00632 53
8 . 30220 . 00201 45667 . 00286 . 58772 . 00387 701-50 '. 00503 •Λ 80203 00634 52
9 . 30502 . 00202 «. 45903 . 00288 I . 58974 . 00389 ,  70328 •i. 00505 i 80361· s  00636 51

10 7. 30782 0. 00203 7. 46138 0. 00289 7. 59176 O' 00391 7. 70505 0. 00507 7. 805Ί9 0. 00639 5<T
l l r . 3 1062 . 00204 . 46372 00291 . 59378 . 00392 ■: 70682 . 00509 . 80677 , 00641 49

. 12 31340 . .00206 . 46605 . 00292 . 59579 . 0039*4 Λ 70858 . 00511 . 80834  ̂ 00643 48
13 \ 3161:8 . 00207 . 46838 . 00294 . 59779 . 003Θ6 . 71034 . 00513 > 80991 0064fc 47
14 3 189  5 . 002081 . 47071 . 00296 . 59979 . 00398 : . 71210 . 00515 Ί 8 1147 -. 00648 46
15 7. 32171 0. 00210 7. 47302 0. 00297 7. 60179 0. 00400 7. 71385 0. 00517 7· : 81303 Ό. 00650 45
16* . 32446 . 00211 . 47533 . 00299 . 60378 . 00402 ■·. 71560 . 00520 '. 81459 ,.00653 -44
17 .3 2 7 2 0 . 00212 ... 47764 . 00300 . 60577 . 00403 . 71735 . 00522 . 81615 i.-. 00655 43
18 .3 2 9 9 4 . 00214 . 47994 . 00302 . 60775 . 00405 71909 . 00524 . 81771 .. 0065-7 42
19 . 33266 . Q0215 . 482?3 .0 0 3 0 4 . 60973 . 00407 .7 2083 . 00526 . 81926 •. 00660 41
20 Γ 71 33538 0. 00216 7. 48452 0. 00305 7. 6 1170 0. 00409 7. 72257 0. 00528 7. 82081 0. 00662 40

~ 2 i > -3380® « JQ0218 . 48680 . 00307 . 61367 . 00411 . 72430 . 00530 . 82235 ..00664 39
- 22- — r3 40 7 9 .002X 9 'ΤΟ03Θ8 61564 . 00413 . 72603 . 00532 . 82390 .0 0 6 6 7 38

23 . 34348 . 00221 . 49134 . 00310 . 61760 . 00415 . 72775 . 00534 82544 . 00669 37
24 .3 4 6 1 6 . 00222 . 49360 . 003Ϊ2 . € 1955 . 00416 . 72948 . 00536 . 82698 . 00671 36
25 7. 34884 0. 00223 7. 49586 0. 00313 7. 62151 0. 00418 7. 73119 0. 00539 7. 82851 0. 00674 35
26 . 35150 . 00225 . 49811 . 00315 . 62345 . 00420 . 73291 .0 0 5 4 1 . 83004 . 00676 34
27 . 35416 . 0G226 . 50036 . 00316 . 62540 . 00422 . 73462 . 00543 . 83157 . 00679 33
2 8 . 35681 . 00227 . 50259 . 00318 . 62733 . 00424 .7 3 6 3 3 . 00545 . 83310 . 00681 3:2
29 . 35945 . 00229 . 50483 . 00320 . 62927 . 00426 . 73803 . 00547 . 83463 . 00683 31
30 7. 36209 0. 00230 7. 50706 0. 00321 7. 63120 0. 00428 7. 73974 0. 00549 7. 83615 0. 00686 30
31 . 36471 . 00232 . 50928 . 00323 . 63312 . 00430 . 74143 . 00551 . 83767 ■·:. 00688 29
32 . 36733 . 00233 . 51149 . 00325 . 63504 . 00432 . 74313 . 00554 . 83918 . 00691 28
33 . 36994 ; 00234 . 51370 . 00326 . 63696 . 00433 . 74482 . 00556 . 84070 . 00693 27

- 34 .3 7 2 5 4 . : 00236 . 51591 . 00328 . 63887 . 00435 . 74651 . 00558 . 84221 . 00695 26
35 7. 37514 0. 00237 7. 51811 0. 00330 7 .6 4 07 8 0. 00437 7. 74819 0. 00560 7. 84372 0. 00698 25
36 . 37773 .0 0 2 3 9 . 52030 . 00331 . 64269 . 00439 . 74988 .0 0 56 2 . 84522 .0 0 7 0 0 2?4
37 . 38030 . 00240 . 52249 . 00333 . 64458 . 00441 . 75155 . 00564 . 84672 .. 00703 23
38 . 38288 . 00241 . 52467 . 00335 . 64648 . 00443 . 75323 . 00567 . 84822 . 00705 22
39 . 38544 . 00243 . 52685 . 00336 , 64837 . 00445 . 75490 . 00569 . 84972 . 00707 21
40 7. 38800 0. 00244 7. 52902 0. 00338 7. 65026 0. 00447 7. 75657 0. 00571 7. 85122 0. 00710 20
4 1 . 39054 . 00246i . 53119 . 00340 . 65214 . 00449 . 75824 . 00573 . 85271 . 00712 19
42 .3 9 3 0 9 . 00247 . 53335 . 00341 . 65402 . 00451 . 75990 . 00575 . 85420 .0 0 7 1 5 I S
43 . 39562 .0 0 2 4 9 . 53550 . 00343 . 65590 . 00453 . 76156 . 00578 . 85569 . 00717 17
44 . 39815 . 00250 . 53766 . 00345 . 65777 . 00455 . 76321 . 00580 . 85717 . 00720 16
45 7 .4 0 0 6 7 0. 00252 7. 53980 0. 00347 7. 65964 0. 00457 7. 76487 0. 00582 7. 85866 0. 00722 15
46 . 40318 . 00253 . 54194 . 00348 . 66150 . 00459 . 76652 . 00584 '. 86014 . 00725 14
47 .4 0 5 6 8 . 00255 . 544Q7 . 00350 . 66336 .0 0 4 6 1 . 76816 . 00586 . 86161 . 00727 13
48 . 40818 . 00256 . 54620 . 00352 . 66521 . 00463 . 76981 . 00589 . 86309 . 00730 12
49 . 4 1067 . 00257 . 54833 . 00353 . 66706 .0 0 4 6 5 .7 7 14 5 . 00591 . 86456 . 00732 11
50 7. 4 13 15 0. 00259 7 .55045 (j. 00355 7. 66891 0. 00467 7. 77308 0. 00593 7. 86603 0. 00735 10
51 . 4 1563 . 00260 . 55256 . 00357 . 67075 . 00469 . 77472 00595 : 86750 . 00737 9
52 . 4 18 10 . 00262 . 55467 . 00359 . 67259 . 00471 . 77635 . 00598 . 86896 r 00740 8
53 . 42056 . 00263 . 55677 . 00360 . 67443 . 00473 >77798 .0 0 6 0 0 . 87042 . 00742 7
54 . 42301 . 00265 .5 5 8 8 7 . 00362 . 67626 . 00475 . 77960 . 00602 . 87188 . 00745 6
55 7. 42546 0. 00266 7. 56096 0. 00364 7. 67809 0, 00477 7. 78122 0. 00.604 7. 87334 0. 00747 v5
56 . 42790 . 00268 . 56305 . 00366 . 67991 . 00479 . 78284 . 00607 .8 7 4 8 0 - .00750 4
57 . 43034, . 00269 . 56513 . 00367 . 68173 . 00481 . 78446 . 00609 ί . 87625 . 00752 3

;·58 .4 3 2 7 7 . 00271 . 56721 . 00369 . 68355 . 00483 . 78607 . 00611 . 87770 . 0075S 2
•59 ,4 3 5 1 9 . 00272 . 56928 . 00371 . 68536 . 00485 . 78768 . 00613 . 87915 .0 0 7 3 7 • 1

7. 43760 0..00274 7...57135 0. 00373 7. 6 8 7 17 0. 00487 7. 78929 0. 00616 7. 88059 0. 00760 so

354° 353° 352° 351° 350°



Ο
1
2
3
4
5 
(>
7
8 
9

10
11
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

10°

L o r  ΙΙαν Nat. Hav

7. 88059 0. 00700
. 88203 
. 88348 
. 88491 
-J8635 

7. 88 / / 8 
. 88921 
. 89064 
. 89207 
. 89349

7. 89491 
. 89633 
. 89775 
. 89916 
. 90057

7. 90198 
. 90339 
.90480 
.190620 
J 90760

7.90900 
. 91039 
. 91179 
. 91318 
. 91457

7. 91596 
.91734 
. 91872 
.92010 
. 92148

7. 92286 
. 92423 
.92560 
. 92697 
.92834

7. 92970 
.93107 
. 93243 
.93379 
. 93514

7.93650 
. 93785 
. 93920 
. 94055 
.94189

7. 94324 
. 94458 
. 94592 
. 94726 
. 94859

7. 94992 
.95126 
.95259 
. 95391 
.95524

7. 95656 
. 95788 
. 95920 
.90052 
. 96183 

7. 96315

. 00762 

. 00765 

. 00767 

.00770
0. 00772 

00775 
00777 
00780 
00783

0. 00785 
. 00788 
. 00790 
. 00793 
. 00795

0075)8
00801
00803
00806
nnsos

0. 00811
00814
00816
00819
00821
00824
00827
00829
00832
00835
00837
00840
00843
00845
00848
00851
00853
00856
00859
00861
00864 
00867 
00869 
00872 
00875 

0. 00877 
. 00880 
. 00883 
. 00886 
. 00888

a  00891 
. 00894 
. 00897 
. 00899 
. 00902 

0. 00905 
00908 
00910 
00913 
00916 

0. 00919

3 4 9 °

l l c

Lor II a v

7. 96315 
. 96446 
. 96577 
. 96707 
. 96838

7. 96968 
.97098 
.97228 
. 97358 
. 97487

7. 97617 
. 97746 
. 97875 
. 98003 
.98132

7. 98260 
.98389 
.98517 
. 98644 
. 98772

7. 98899 
. 99027 
. 99154 
. 99281 
. 99407

7. 99534 
. 99660 
. 99786

7. 99912
8. 00038
8. 00163 

.00289 

. 00414 

. 00539 

. 00664
8. 00788 

. 00913 

. 01037 

. 01161 

. 01285
8. 01409 
.01532 
. 01656 
. 01779 
. 01902

Nat. Hav

00919
00921
00924
00927
00930
00933
00935
00938
00941
00944

0. 00947
00949
00952|
00955
00958
00961
00964
00966
00969
00972
00975
00978
00981
00984
00986
00989
00992
00995
00998
01001
01004
01007
01010
01012
01015
01018
01021
01024
01027
01030
01033
01036
01039
01042
01045

8. 02035
02148
02270
02392
02515
02637
02758
02880
03001
03123

8.

03244
03365
03486
03606
03727
03847

0.

01048 
01051 
01054 
01057 
01060 
01063 
01066 
01069 
01072 
01075 
01078 
01081 
010J54 
01087 
01090 
03 093

348°

12°
I

Log Hav Nat. Hav Lor Hav Nat. Hav

8. 03847 
03967 
04087 
04207 
04326

8, 04446 
04565 
04684 
04803 
04922

8. 05041 
. 05159 
. 05277 
. 05395 
. 05513

8. 05631 
. 05749 
. 05866 
. 05984 
. 06101

8. 06218 
06335 
06451 
06568 
06684

01093
01096
01099
01102
01105

0. 01108
01111
01114
01117
01120
01123
01126
01129
01132
01135

0. 01138
01142
01145
01148
01151
01154
01157
01160
01163
01166

8. 06800| 
. 06917 
. 07032 
. 07148 
. 07264

8. 07379 
07494 
07610 
07725 
07839

01170
01173
01176
01179
01182

8. 07954 
. 08069 
. 08183 
. 08297 
. 08411

8. 08525 
. 08639 
. 08752 
. 08866 
. 08979

8. 09092 
. 09205 
. 09318 
. 09431 
. 09543

8. 09656 
09768 
09880 
09992 
10104

8. 10216 
10327 
10439 
10550 
10661 
107728.

01185
01188
01192
01195
01198
01201
01204
01207
01211
01214
01217
01220
01223
01226
01230
01233
01236
01239
01243
01246
01249
01252
01255
01259
01262
01265
01268
01272
01275
01278
01281

347°

13°

8. 10772
10883
10993
11104
11214

8. 11324
11435
11544
11654
11764

8. 11873
11983
12092
12201
12310

8. 12419
12528
12636
12745
12853

8. 12961
13069
13177
13285
13392

8. 13500
13607
13714
13822
13928
14035
14142
14248
14355
14461
14567
14673
14779
14885
14991

8. 15096
15201
15307
15412
15517
15622
15726
15831
15935
16040
16144
16248
16352
16456
16559

8. 16663
16766
16870
16973
17076
17179

01281
01285
01288
01291
01295

0. 01298
01301
01305
01308
01311
01314
01318
01321
01324
01328
01331
01334
01338
01341
01344
01348
01351
01354
01358
01361
01365
01368
01371
01375
01378
01382
01385
01388
01392
01395

. 01399 

. 01402 

.01405 

. 01409 

. 01412
01416
01419
01423
01426
01429
01433
01436
01440
01443
01447

0.

01450
01454
01457
01461
01464
01468
01471
01475
01478
01482
01485

346e

1 4 c

LoK Hav

17179
17282
17384
17487
17590
17692
17794
17896
17998
1 8 1 0 0

8. 18202
18303
18405
18506
18607
18709
18810
18910
19011
19112

8. 19212
19313
19413
19513
19613
19713
19813
19913
20012
20112
20211
20310
20410
20509
20608

8. 20706
20805
20904
21002
21100
21199
21297
21395
21493
21590
21688
21785
21883
21980
22077

8.

22175
22272
22368
22465
22562
22658
22755
22851
22947
23044
23140

Nat. Hav

0. 01485
01489
01492
01496
01499
01503
01506
01510
01513
01517
01521 
01524 

,01528 
01531 
01535

0. 01538
01542
01546
01549
01553
01556
01560
01564
01567
01571

0. 01574
01578
01582
01585
01589
01593
01596
01600
01604
0160
01611
01615
01618
01622
01626
01629
01633
01637
01640
01644
01648
01651
01655
01659
01663

0.

0.

01666
01670
01674
01677
01681
01685
01689
01692
01696
01700
01704

345“

60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0



O  i i i  H i H i Ο» H i C * C 
O  O  00 -s | Ο  H i 4k

Ht H* H i Ht 4k 4k 4k 4 *  4» 4k 4 *  4* 4k 4k CO'to CO CO'CO COCO CO CO ijS T tO  tO tO tO tO .tO  tO tO tO tO w . —  —COtO —© <03OMOH* 4kCOtO*-.© <$Q0*j..Ci‘C;* 4* CO tO '— Ο Ο & *4 O Cn./. 4k CO tO — O, O 00 *4 O C»‘4k CO tO — O; <0 00 *4 O Cn 4k CO to »

00 00 oc 00 00' oo 00 00 •0C oo oo
to to to to to to rc N3 to to to to to to to to to to to to to to to to to to tototototo.tototototo to 10 to to to to to to to to .00 00 tC X OC 00 OCX^I^-4 M ^J^O O  0  0 : 0 0 0  OOOOHi Hi Hi Hi Hi Hi hi cw ci-H i ‘4*· 4k 4* ** 4k-4 0Hi4*COtO Ο O 0C 00 *4 Ο H* 4* CO tO ·— OO 00 00- j O Hi 4* CO tO ►— Ο O OC^Qw'iv'i 4» CO'tO —. © eOOHCi^·— Ni Cc 4* i !  r .  ^ y r/ 'O O  — tO CO 4k Hi 0 0 * 4  00 Ο O — *-- tO CO 4k 4* ςη.ο,-4 NOOCOOO — — toco'co: 4* in C* Ο O— ~ ~ _0 Ο © O OC «4 «*>1 O 4*C0 tO .— OOP Ο »A. tOQQO J ;4* 00 Π» tO O C/> tO O Hi — >4 4k O H> — *4
o  ”

.to to to to to CO CO CO CO Co CO O 00 ̂  C5I^ O O ^ 'M  
, CO 4 ^  0  CO 0 0

. po
to to to to to CO CO co co CO Hi CO tO — tO tO CO CO 4k CO *4 — Cn ©

CO
CO

CO CO CO CO CO CO
CO CO CO CO CO ς ο  COO-slCiT. v>^  wt ^  oc o  -  © Cl — O to -J 

■p·; _ < p" 
o o o o o o  to to to to to to
0000-4  *4 o oHi — 9  to 00 4*·

CO CO CO CO CO
CO CO CO CO CO
4- CO to — O •W4*Q^Oto *4 to o  —

P
o o o o o  to to to to to
w> H i C i  4-kOyl"«NlM

CO CO CO CO COCO to to to toOtSOO^CJo  to co oΟ O 4* O CO

CO CO COCOCO COCOCO CO CO to to to to to to to — — —Hi 4̂  4* CO to — Ο O OC OCl *q<oo-co ^ c i^ y jo  *4 ^  Η» O CO S| Ο 4> N O
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20° 21°' 22° 23° to 0

Lop Hav, Nat.Hav
1Loft Hav 1 Nat. Hav

Γ . 1 Log Hav Nat.· Hav Log Hav Nat. Hav Lok Hav Nat. 11a v

0
1
2
3
4

8. 47934 
.48006 
.48077 
.48149 

,. 48220

0. 03015 
. 0302Ρ 
. 03025 
. 03030 
. 03035

8. 52127 
. 52195 
. 52263 
. 52331 
. 52399

0. 03321 
.03326 
.03331 
.03337 
.03342

8. 56120 
.56185 
.56250 
.56315 
.56379

0. 03641 
. 03646 
. 03652 
. 03657 
. 03663

8. 59931 
. 59993 
. 60055 
. 60117 
. 60179

0. 03975 
.03980 
.03986 
. 03992 
, 03998

8. 63576 
. 63635 
. 63605 
. 63754 

"·. 63813

0. 04323 
. 04329 

..0 4 3 3 5  
·'. 04340 

04346 
0. 04352 

04358 
ί . 04364 

. 04370 

.04376 
0. 04382 
. 0438S 
. 04394 
. 04400 
. 04406

5
6
7
8 
9

10
11
12
13
14

8. 48292. 
..4 8 3 6 3  

.48434 

.48505 

.48576

0. 03040 
. 03045 
. 03050 
. 03055 
. 03060. 

ΚΓΌΒΟβί 
Γ. 0 3 0 3  

.Ό3(Ϊυ5 

. 03080 

. 03085 
0. 03090 
. 03095 
. 03101 
. 03106 
. 03111

8. 52467 0. 03347 
. 52535! .03352 
. 52602: .03358 
. 52670; . 03;363 
. 52738: .03368

8. 56444 
.56509 
. 56574 
. 56638 
. 56703

0. 03668 
. 03674 
. 03679 
. 03685 
. 03690 

0. 0:f695 
. 03701: 

- . 03706 
. 03712 

t .  037=17

8. 6024H0. 04003 
. 60303; .04009 
.. 60365! . 04015 
'. 60426? 04020 

60488!- 04026

S. 631872 
, .  63932 
f . 63991 
... 6.4050 
;·. 64I.Q9

8- 48648 
. 4871.9 
.48789 
.48860 

,1 48931

8. 52806 0. 03373 
. 528731 . 0337$. 
.5 2 9 4 li .03384 
- 53008! .03389 

. , 53Q76- .03394

8. 56767 
1. S6&32 

. 56‘8tff> 

. 56960 

. 57025

8. 60550.0. 04032 
eoecMv. m o ss 

ί .  60673 V. 0.4043 
1 .  60734.;:. 04049 

.  60796, .  04055

8. 64168 
.64227 

64286 
.  643-J5 
.  64404

15
16 
17:, 
18- 
1ί> .

8. 4,9002 
49073 

ό - „  49143 
■·'. 49214 
'■.  49284

8. 53143 
.  53210 
.  53277 
, 53345 
.  53412

0. 03400 
.  03405. 
. 03410 
.  03415 
.  0342ί

8. 57089 0. 03723 
. 57153, . 037-28 
. 57217!'-’.-0373*1 
. 57282f . 03743 
'. 5i£346!s 03745

8. 6085710. 04060 
. 60919!: . 04066 
. -509801 . 04072 
. .>104 lj.:. «4078 

. .  61103k 04083

8. 64463 
'.-64521 
j. 64580 
.. 64.639 
j . 64697

0. 04412 
. 044IK 
. . 04;424 
. 04430 

; .  0443Q
20
21
22
23
24

8. 49355 0. 03116 
.  49425; .  03121 
.  49496) .  03126 
. 49566] .  03131 
.  49636! .  03136

8. 53479 
.  53546 

53613 
. 53680 

53747

0. 03426 
. 03431 

„  03437 
. 03442 
.03447 

0- 03453 
. 03458 
. 03463 

03468 
: .  0347.4

8. 57410% 03751 
.  57-474. .  03756 
·'. 57538 -  03762 

. 57601: . 03767 
.  57665 03773

8. 61164 0. 04089 
.  &Ϊ225£ .  ©4095 
.  61286; .  04101 
.  61347; .  04106 
.  61408. . 04112

8. 64756 
,...64815 
•.,64873 
.64082 
.64990

0. 0-ί442 
. ;04!448
. 04454
. 04460 
. 04466

2,5
γ 26

27
28 
29

8. 49706 
. 49777 
. 49847 
. 49917 
.49987

Q. 03141 
. 03146 

031-51 
. 03156 
. 03161

8. 53814 
. 53880 
·'. 53947 
V 54014 

54080

8. 57729 
.57793 
. 57856 
. 57920 
- 57984

0. 03778 
. 03784 
. 03789 
. 03795 
. 03800

8. 61469 
. 61530 
. 61591 
. 61652 
. 61713

0. 04118 
. 04124 
.04130 

.. 04135 
04141

8,65049 
..'65107, 
. 65165 
. 65224 
. 65282

fo. 04472 
. 0-Ϊ478 
. 04484 

■. 04490 
. 04406

,  30 
; 31
? η

33 
γ 34

8. 50056,0- 031,66 
. 50126'-. 03 ,ΐ7 ϊ 
. 501961. 03177 
. 502661 . 03582 
. 50335) r. 031 $7

a-54 i47  
54214 

. 54280 
;. 54346 
Λ. 54413

0. 03479 
. 03484 
. 03490 
. 03495 
. 03500

8. 58047 
!. 58111 
.58174 
.58238 
. 58301

0. 03806 
:. 03812 
. 03817 
. 03823 
. 03828

8. 61773 
. 61834 
. 61895 
. 61955 
. 62016

0. 04147 
. 041153 
. 04159 
. 04164 
. 04170

8. 65340 
. '65398 
. 65456 
. 65514 
. 65572

0. 04502 
. 04508 

- . 04514 
;·. 04520 

■ 04526 
0.' 04532 
: . 04538 
• .0-4544 
; .04550 
;:0 4 5 5 6

' 35 
.. 36 
ε 37 
- 38 

39

8. 50405ί0. 03192 
. 504751 . 03197 
. 50544; . 03202 
. 506141·. 03207 
·. 50683!.. 03,212

8. 54479 
X. 54545 
. 54612 
.. 54678 

\  54744

0. 03506 
.03511 
. 03517 
. 03522 
. 03527

& 58364 
. 58427 

: . 58491 
.58554 
. 58617

0. 03834 
. 03839 
. 03845 
. 03S51 
. 03856

8. 62077 
. 62137 
.62197 
. 62258 
. 62318

0. 04176 
.04182 
..04188 
.04194 
. 04199

8. 65630 
. 65688 
. 65746 
. 65804 
. 65862

<■' 40

• 42. 
; 43 

44

& 50752 
' . 50821 

. 50891 

. 50960 
’. 51029

0. 03218 
. 03223 

·.. 03228 
. 03233 

rV. 03238

8. 54810:0. 03533 
:. 54876 . 03538 
-. 54942! . 03543 
r. 550081 . 03549 
. 550731 . 03554

8. 58680:0. 03862 
. 587431 . 03867 
. 58806j .03873 
. 58869! . 03879 
. 589321 . 03884

8. 62379 
. 62439 
. 62499 
. 62559 
.62619

0. 04205 
. 04211 
. 04217 
.04223 
.04229

8. 65920 
. 65978 
. 66035 
. 66093 

; .  66151

0. 04562 
. 04561» 
. 045TS 
. 04581 
. 04587

45
46
47
48
49

8. 51098]0. 03243 
. 51167|'. 03.248 
. 51236! . 03254 
. 51305! . 03259 
. 513741 . 03264

8. 55139 
. 55205 
. 53271 
. 55336 

55402

0. 03560 
. 03565 
.03570 
.03576 
. 03581

8. 58994 
.59057 
.59120 
.59183 
• 59245

0. 03890 
. 03896 
. 03901 
. 03907 
. Q39l2

8. 62680 
. 62740 
. 62800 
. 62860 
. 62919

0. 04234 
. 04240 
. 04216 
. 04252 
. 04258

8. 66208 
.66266 
. 66323 
. 66381 
. 66438

0- 04593 
. 04599 
. 04605 
. 04611 
. 04617

50
51
52
53
54

8. 51442 
. 51511 
. 51580 
. 51648 
. 51717

ιΟ. 03269 
■ . 03274 
.03279 
. 03285 
. 03290

8. 55467 
. 55533 
. 55598 
. 55664 
. 55729

0. 03587 
.03592 
. 03597 
.03603 
.03608

8. 59308 
.59370 
. 59433 

; .  59495 
•  5.9:s#§

0. 03918 
.03924 
. 03929 
. 03935 

- .  03941

8. 62979 
. 63039 
. 63099 
. 63159 
. 63218

0. 04264 
.04270 
. 04276 
. 04281 
. 04287

8. 66496 
. 66553 
. 66610 
. 66668 
. 66725

0. 04623 
. 04629 
. 04636 
. 04642 
. 04648

55
56
57
58
59
60

8. 51785 
.51854 
. 51922 
. 51090 
. 52058 

8. 52127

.0. 03295 
' .  03300 
. 03305 
.03311

ο. 53521

8. 55794 
:. 5i5859 
. 55925 
. 55§90 
. 56055 

8. 56Ϊ20

0. 0361:4 
. 0361 
. 03624 
. 03630 
.03635 

0. 03641

a  59620 
. 506&2 
.59745 
.59807 
. 59§69 

8. 59931

0. 03946 
.03952 
. 03958 
. 03963 
. 03969 

0. 03975

8. 63278 
.  63338 
. 63397 
.  63457 
. 63516 

8. 63576

0. 04293 
. 04299 
. 04305 
. 04311 
.  04317 

0. 04323

8. 66782 
.  66839 
.  66896 
.  66953 
.  67010 

8. 67067

0. 04654 
.  04660 
.  04666 
.  04672 
.  04678 

O .  04685

339° 338° 337° 336° 335°

60
59
58
57
56
55
54
53
52
Μ
50
49
48
47
46
45
44
43
42
4 ι
40
39
38
Άί
36  

”3;5 
34  
33  
32  
31  
30  
29  
28 
27 
26  
25  
^4 
23 
22 
21 
20 
ί9  
18 
17  
16 
15  
14  
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0
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r
25° . 2β~ 27® .28° 29°

Log Hav Nat. Hav Log Hav Nat. Hav Log Hav Nat. Hav Ĵ og Hav Nat. Hav Log Hav Nat, Hav

r i ’ O' 
-r i 

2  
; 3 

4

67067  
. 67124  
.6 7 18 1  
; -67238 

-IS-6729S

0. 04685  
. 04691  
: .04697 
;0 4 7 0 3  

. ; 04709

8; 70418  
·. 70472  
. 70527 
.7 0 5 8 2  
.7 0 6 3 6

0 .0 50 6 0  
;i; 05067  
„:.05073  

05079  
V05086

8. 73637  
" 7 3 69 0  
.7 3 7 4 2  

73795  
73847

0. 05450  
,’05456  

' .0 5 4 6 3  
7  05469  
.705476

8. 76735. 
.7 6 7 8 6  
.7 6 8 3 6  
.-76887 
.7 6 9 3 8

0 .05853
.0 5 8 5 9
.0 5 8 6 0
.05873

-.05880

8,779720 
.7 9769  
.7 9 8 18  

.... 7j9866 
.7 9 9 15

6. 06269, 
7 06276  
. 06283 
.0 62 9 0  
706297

ISO 
5 9  ? 
%8 i 
5 7  ;
56 }

' 5:· 
. #

. -: .7
·■: 8) 
Oi 9

& 67352  
.6 7 4 0 9  
.6 7 4 6 5  

ή 67522  
•Η-, 67579

0. 04715  
' .0 4 7 2 2  
, ; 04728  

04734  
,0 4 7 4 0

8. 70691 
.7 0 7 4 5  
.7 0 8 0 0  
..70854 
7,70909

0-05092  
.0 5 0 9 9  
.0 5 10 5  
.0 5 1 1 1  
.0 5 1 1 8

S. 73900  
. . 73952  
. 74005  
.7 4 0 5 7  
:7 4 10 9

0  05483  
. 05489  
705496
7:05503
.0 5 5 0 9

8: 76988  
. 77039  
.7 7 0 8 9  
. 77139  
·; 77190

0 .05887  
. 05894 

05901 
. 05907  
.-05914

8. 79964 
.8 0 0 13  
. 80061 
.8 0 1 1 0  
,8 0 15 8

0. 06304 
.0 6 3 11  
.0 6 3 18  
. 06326  
. 06333

55 | 
54 i 
“53 ? 
?52 * 
?5I :

n o
11
12
13
14

8/67635 
67692  

5*.· 67748  
. 67805  

67861

0. 04746  
. 04752  
. 04759  
. 04765  
.0 4 7 7 1

&, 70963  
.7 1 0 1 7  
.7 10 7 2  
.-7.1126 
. 7 1180

0. 05124  
. 05131  
.0 5 13 7  
. 05144  
.0 5 15 0

8. 74162  
. 74214  
. 74266  

.. 74318  
. 74371

0; 05516  
. 05523  
.0 5 5 2 9  
V05536  
.-05542

8; 77240  
. 7729i 
. 77341 
. 77391 
.. 77441

0 .0 5 9 2 1  
-©5928 
705935  
. 05942  
.0 5 9 4 9

8.80207  
7.80256 
730304  
.« 0353  
. 80401

0. 06340  
;06347  

7. 06354  
ί 06361 
7 0636^5

■550 % 
49 ; 

248 1 
v 47 ;
i.46

15
16
17
18  
19

8. 67918  
.6 7 9 7 4  
. 68030  
7 68087  
: 68143

0. 04777  
>.04783  
. 04790  
. 04796  
. 04802

8. 71234  
: 71289  
. 71343  
. 71397  
. 71451

0. 05156  
...05163 
.0 5 16 9  
. 05176  
. 05182

8. 74423  
.. 74475  
. 74527  
.7 4 5 7 9  
. 74631

0. 05549  
.0 5 5 5 6  
.0 5 5 6 2  

- .0 5 5 6 9  
. 05576

8.177492 
.7 7 5 4 2  
.7 7 5 9 2  
.7 7 6 4 2  
. 77692

0.,05955 
. 05962  
. 05969 
. 05976 
,  05983

8..80449 
.80498  
,‘80546 
.-80595 

-7 80643

0. 0637^5 
. 063^2 
. 06389  
,0 63 9 7  

7,706404

45 , 
'4 4

43 , 
-42»
>!41 I

20
21
22
23
24

8. 68199  
. 68256  
768312  
. 68368  
. 68424

0. 04808  
:0 4 8 1 5  
ι 04821 
i 04827  
; 04833

8. 71505  
. 71559  
. 71613  
. 71667  
. 71721

0. 05189  
; 05195  
. 05201 
. 05208  
. 05214

8. 74683 
.. 74735 
.7 4 7 8 7  
. 74839  
. 74890

0. 05582  
. 05589  
. 05596  
. 05603  
. 05609

8. 77742  
. 77792 
. 77842  
: 77892  
. 77942

0. 05990 
.0 59 9 7  

.. 06004 
. 06011 
. 0601.8

8.-80691 
.-8073§ 
.80788  
>,80836 
7:30884

0. 06411 
Ϊ& 6418  
:;b 64 25  
: 06432 
-064 3?

40  ■: 
539 
38 7 
37 

!36
25
26
27
28  
29

8. 68480  
. 68536  
. 68592  
. 68648  
. 68704

ο: 04839  
. 04846  
: 04852  
, 04858  
. 04864

8. 71774  
. 71828  
. 71882  
. 71930  
. 71989

0. 05221 
. 05227  
. 05234 
. 05240  
. 05247

8. 74942 
. 74994  
. 75046  
.7 5 0 9 7  
.7 5 1 4 9

0. 05616  
; 05623  
. 05629  
.0 5 6 3 6  
. 05643

8. 77992  
. 78042 
. 78092 
. 78142  
. 78191

0, 06024 
: 06031 
. 06038 
. 06045  
. 06.052

a ;80932  
7:809S0 
.8 10 2 8  

-^8107^; 
781124

07*06446
.0 6 45 4
Ϊ06461
;Γ06468

06475

•35
34
33

■32\
S31?

30
31
32
33
34

8. 68760  
. 68815  

! 7 68871 
.6 8 9 2 7  
. 68983

0. 04871 
. 04877  
. 04883  
. 04890  

.. 04,896

8. 72043 
. 72097 
. 72150  
. 72204 
.7 2 2 5 7

0. 05253  
. 05260  
„ 05266  
. 05273  
. 05279

8. 75201 
. 75252  
. 75304 
. 75355  
. 75407

0. 05649  
05656  

. 05663  

. 05670  

. 05676

8. 78241 
. 78291 
. 78341 

··. 78390  
. 78440

0. 06059  
. 06066  
. 06073 
. 06080 
.0 6087

8. 81172  
. 81220  
. 81268  

.. 81316  
. 81364

0. 06482  
.0 6 4 8 9  
7'06497 
1- 06504  
i .0 6 5 ;ll

;30' 
<29 
•28 
.27 
; 26. 
■25 
•24 
>23 
■22 
"'2%

35
36
37
38
39

8. 69038  
. 69094  
. 69149  
. 69205  
< 69260

0. 04902  
. 04908  

.. 049.15 
. 04921 
. 04927

8. 72311  
% 72364 
■„ 72418  
. 72471 
7 72525

0. 05286  
. 05292  
. 05299  
. 05305  
. 05312

8. 75458  
. 75510  
. 75561 
. 75613  
. 75664

0. 05683  
7 05690  
. 05697  
. 05703  
. 05710

8. 78490  
.7 8 5 3 9  
.7 8 5 8 9  
.7 8 6 3 8  
. 78688

0. 06094 
. 06101 
. 06108  
.0 6 1 1 5  
, 06122

8. 8141-2 
. 81460  
. 81508  

.. 81555  
. 81603

0. 06518  
^ 06525  

7 06532  
. 06540  
: 06547

40
41
42
43
44
45
46
47 
4»  
49 
50'
51
52
53
54 
557

, 56
57
58
59
60

8- 69316  
. 69371 
. 69427  
. 69482  
. 69537

0. 04934  
04940  

. 04946  

. 04952  

. 04959

8. 72578  
. 72631 
·. 72684 
::· 72738 
.72791

0. 05318  
. 05325  
. 05331 
. 05338  
. 05345

8. 75715  
. 75767  
.7 5 8 18  
.. 758*69 
. 75920

0. 05717! 
. 05724  
. 05730  
. 05737  
. 05744

8. 78737  
0. 78787  

7S836 
.7 8 8 8 5  
. 78935

0. 06129  
.0 6 13 6  
. 06143  
.0 6 15 0  
. 06157

8. 81651 
. 81699  
. 81746  
. 81794  
. 81841

0. 06554  
7 06561 
. 06568  
. 06576  
-06583

ή
19
18
17
16

8. 69593  
. 69648  
. 69703  
. 69758  
. 69814

0. 04965  
.0 4 9 7 1  
. 04978  
. 04984  
. 04990

8. 72844  
. 72897 
. 72950  
. 73003  
. 73056

0. 05351 
. 05358  
. 05364  
.0 5 3 7 1  
. 05377

8. 75972 
. 76023  
. 76074 
. 76125  
. 76176

0. 05751 
. 05757  
. 05764  
. 05771 
. 05778

8. 78984  
.7 9 0 3 3  
. 79082  
. 79132  
. 79181

0. 06164  
. 06171  
. 06178  
. 06185  

06192

8. 81889  
.8 19 3 7  

,. 81984 
. 82032 

.··. 82079

0. 06590  
". 06597  
. 06fc05 
. 06612  
.066.12

15
14
13
1?
i i

8. 69869  
. 69924  
. 69979  
. 70034  
. 70089

0. 04997  
. 05003  
. 05009  
. 05016  
. 05022

8. 73109  
. 73162  
. 73215  
. 73268 
. 73321

0. 05384 
. 05390  
. 05397  
I 05404  
7-05410

8. 76227 
. 76278  
. 76329  
. 76380  
.7 6 4 3 1

0. 05785  
. 05791 
. 05798  
. 05805  
'7 05812

8, 79230  
.7 9 2 7 9  
.7 9 3 2 8  
. 79377. 
.7 9 4 2 6

0. 06199  
. 06206 
. Q6213 
. 06220 

r . 06227

a  82126
. 82174 

82221 
.82269  
. 823-16

0. 06626  
706633  
. 06 6 4 1 
. 06648  

L 0665.5

ID
9
s
•7
6
5 '

1
?1
:i
0

8. 70144  
. 70198  
. 70253 
. 70308  
. 70363 

8. 70418

0. 05028  
. 05035  
. 05041 
. 05048  
. 05054  

0. 05060

8. 73374 
. 73426 
. 73479  
. 73532 
. 73584 

8. 73637

0. 05417  
. 05423  
. 05130  
. 05436  
.05443  

0. 05450

8. 76481 
. 76532  
. 76583  
. 76634  
. 76684  

8. 76735

0. 05819  
: 05825  
. 05832  
. 05839  
7 05846  

0. 05853

8. 79475  
. 79524  
. 79573  
. 79622  
: 79671 

8. 79720

Ό. 06234 
. 06241 
. 06248 
. 06255 
.06262  

0. 0626S

8. 82363 
. 82410  
. 82458 
. 82505 
. 82552 

8. 82599

0. 06662  
.0 0 6 7 0  
. 06677  
. 06684  
. 06691 

0. 06699

334° 333° 332° 331° 330°



/

30° 31° 3 2o 33° 34°

Log Hav Net. Hav Log Hav Nat. Hav Log Hav Nat. Hav Log Hav Nat. Hav Log Hav Nat. Hav

0
1
2
3
4

& 82599 
. 82646 
. 82694 
.82741 
. 82788

0. 06699 
. 06706 
. 06713 
. 06721 
. 06728

a  85380 
. 85425 
. 85471 
. 85516 
.85562

0: 07142 
. 07149 
. 07157 

··; 07164 
•V 07fI72

a  88068 
.88112 
; 88156 
v 88200
.88244

0. 07598 
. 07605 

: .  07613 
c.· 07621 
?;·,· 07028

a  90668 
: 90711 

907.54 
90796 

•λ 90839

0. 08066 
. 08074

L. 08082
08096 

i i  08098J-j------

8. 93187 
. 93228 
. 93270 
. 9Ι33ΪΪ 
: 93352

0. 08548 
.08556 
, 0856.4 
. 08573 
; 08581

60
5$
5.8
57
56

5
6
7
8 
9

& 82835 
. 82882 
.82929 
.82976 
.83023

0, 06735 
·. 06742 
. 06750 
. 06757 
. 06764

8. 85607 
.85653 
I 85698 
. 85743 
.85789

o; 07179 
;  07187 
.07194 
. 07202 
. 07209

8. 88288 
- . 88332 
.88375 
;88419 
. 88463

0. 07636 
■"·. 07644 

: 07652 
. 07659 
. 07667

8. 90881 
90924 

; < 90966 
. 91009 
.; 91051

0; 08106 
0& 14 

. .  0  8122 

... (38130 
. 08138

a  933§3 
. 9343.5 
. 93476 

93517 
93558 

8. 93599 
. 93640 
, 93681 
. 93722 
. 93764 

a  93805 
. 93846 
.93886 
. 93927 

s;'. 93968 
a  94009 
Λ 94050 

. 94001 
‘ 94132

.94173 
8. 94213 
.94254 

·. 942^5 
. 94336 
. 94376 

a  94417 
.94458 
..94498 
. 94539 
. 94580 

8. 94620 
. 94661 
. .94701 
,94742 

'.  94782 
8. 94823 
. 94863 
. 94904 
. 94944 
. 94985

0. 08589 
. 08597 
. 08605 
·. 08613 
\ 08621

55
54
53
52
51

10
11
12
13
14

& 83069 
. 831Y6 
. 83163 
. 8321Θ 
. 83257

0.0677:2 
j 06779 
. 06786 
. 06794 
. 06801

a  85834 
. 85879 
. 85925 
. 85970 
. 86015

0. 07217 
. 07224 
. 07232 
. 07239 
,  07247

a  88507 
. 88551 
. 88595 
. 88638 
„ 88682

0. 07675 
. 07683 
. 07690 
. 07698 
. 07706

8. 91094 
. 91136 
,.91179 
. 91221 
. 91263 

8. 91306 
. 91348 
. 91390 
, 91432 
. 91475 

& 9Ϊ517 
. 91559 
. 9:1601 
. 9.JB43 

91685 
8.9Ί728 
. 91770 
.. 9 l8 l2  
. 91854 
. 9X896 

8. 91:938 
>. 91980 
. 92022 
. 92064 
. 92105 

a  92147 
. 92189 

■·. 92231 
.92273 
. 92315 

8. 92356 
, .  92398 
.92440 
. 92482 
. 92523 

8. 92)565 
. 92607 
. 92648 
. 92690 
. 92731

0. 08;146 
·. 08154 
. 08162 
. 08170 
. 08178 

0. 08.186 
. 08194 
. 082Q2 
• 0821(3 
. 082l!8 

0. 08226 
·. 08234
-. 08242 
. 08250 
. 08258 

0. 0826.6 
. 08274 

;. 08282 
.08290 
. 08298 

0. 08306 
. 08314 
.08322 
.08330 

. .  08338 
0. 08346 
. 08354 

; . 08362 
. 08370 
. 08378

Ο 08630 
. 08638 
.08646 
. 08654 
. 08662

50
49
48
47
46

15
16
17
18 
19

& 83303 
. 83350 
: 83397 
. 83444 
. 83490

0. 06808 
,06816 
. 06823 
. 06830 
. 06838

a  86060
. 86105 
..86151 
. 86196 
. 86241

0. 07254 
.07262
. 07270 
.07277 
. 07285

8. 88726 
. 88769 
. 88813 
. 88857 
. 88900

0. 07714 
. 07721 
: 07729 
. 07737 
. 07745

0. 08671 
. 08679 

. .  08687 
.08695 
.08703

45
44
43
42
41

20
21
22
23
24

& 83537 
. 83583 
. 83630 
... 83676 
.83723

0. 06845 
.06852 
,  0$860 
. 06867 
. 06874

8. 86286 
. 86331 
. 86376 
. 86421 
. 86466

0. 07292 
. 07300 
. 07307 
. 07315 
. 07322

8. 88944 
. 88988 
. 89031 
. 89075 
. 89118

0. 07752 
. 07760 
. 07768 
. 07776 
.07784

0. 08,71Γ 
08720 

rt. Q8728 
·. 08736 
.08744

40
39
38
37
36

25
26 

;· 27 
, 28

29

8. 83769 
. 83816 
. 83862 
. 83909 
. 83955

0. 06882 
-. 06889 
. 06896 
. 06904 
. 06911

8  86511 
. . 865156 
. 86600 
. 86645 
. 86690

0. 07330 
.07338 
. 07345 
. 07353 
. 07360

8. 89162 
. 89205 
. 89248 
. 89292 
. 89335

0. 07791 
. 07799 
. 07807 
. 07815 
.07823

|D. 08753 
'. 08761 
'■·. 08769 

0 t7 7 1 
.0^785

35
34
33
32
31

30
31
32
33
34

8. 84002 
. 84048 
.-84Q94 
.84140 

„ . 84187

Q. 06919 
.06926 
. 06933 

06941 
. 06948

a  86735 
. 86780 
. 86825 
. 86869 
. 86914

0. 07368 
. 07376 
.07383  
. 07391 
. 07398

a  89379 
. 89422 
.89465 
: 89509 
. 89552

0  07830 
. 07838 
. 07846 
. 07854 
. 07862

0. 08794 
' . 08802 
. 03810 

‘ ..08818 
v . 08827

30
29
28
27
26
25
24
23
22
21

_ 35
36
37
38
39

84233 
-. 84279 
. 84325 
. 84371 
.84417

0. 06955 
. 06963 
. 06970 
. 06978 
.06985

a  86959 
. 87003 
. 87048 
. 87093 
. 87137

0. 07406 
. 07414 

". 07421 
. 07429 
. 07437

8. 89595 
. 89638 
. 89681 
. 89725 
. 89768

0. 07870 
. 07877 
. 07885 
. 07893 
. 07901

0. 08835 
■. 08843 
; . 08851 
-. . 08860 
; .  08868 
0. 08876 
! . 08885 

. 08893 

. 08901 

. 08909 
0. 08918 

.08926 

. 08934 

. 08943 

. 08951 
0. 08959 

. 08967 

. 08976 

.08984 

. 08992

m
- m

42
43
44

a  84464 
.84510 
. 84556 
. 84602 
.84648

0. 06.993 
. 07000 
.07007 
. 07015 
. 07022

a  87182 
.87226 
. 87271 
. 87315 
. 87360

0. 07444 
. 07452 
. 07459 
. 07467 
. 07475

a  89811 
. 89854 
.789897 

, .  89940 
. 8^983

0. 07909 
. 07917 
. 07924 
. 07932 
. 07940

0. Q8386 
. 08394 
. 08402 
. 08410 
.08418

20 
19 
18 
17 

' 16 
15 
14 
13 
‘12 
11 
10 
9 
8 
7 

, 6

45
46
47
48
49

& 84694 
. 84740 
.84785 
. 84831 
. 84877

0. 07030 
. 07037 
. 07046 
. 07052 
. 07059

a  87404 
. 87448 
. 87493 
. 87537 
. 87582

0. 07482 
. 07490 
. 07498 
. 07505 
. 07513

a  90026 
. 90069 
.90112 
. 90155 
. 90198

0. 07948 
. 07956 

07964 
.07972 
• 07980

0. 08427 
. 08435 
. 08443 
.08451 
. 08459

8. 95025 
; 95065 
.95106 
.95146 
. 95186 

& 95227 
. 95267i 
. 95307 
; 95347 
. 95388

50
51
52
53
54

a  84923 
. 84969 
.85015 
.85060  

, .851*56

0. 07067 
. 07074) 
. 07082 
. 07089 
. 07097

a  87626 
... 87670 
. 87714 
. 877,59 
, 87803

0. 07521 
. 07528 
.07 53 6  
. 07544 
. 07551

a  90241 
. 90284 
.90326 
.90369  
. 90412

0. 07987 
, 07995 
.08003  
. 08011: 
. 08019

a  92773 
. 92814 
...92856 
.92S97 
.92939 

& 92980 
. 93022 
. 93063 
■ 93104 
. 93146 

8. 93187

0. 08467 
. 08475 
. 08483 
. 08491 
. 08499

55
66
57
58
59
60

& 85152 
.85197 
.85243 
.85289 
.85334 

a  85380

0. 07104 
-.07112 
,07119 
.07127 
. 07134 

0. 07142

a  87847 
. 87891 
. 87935 
. 87980 
. 88024

a  88068

0. 07559 
. 07567 

07574 
. 07582 
. 07590 

0. 07598

a  90455 
,  90498 
.90540 
. 90583 
. 90626 

a  90668

0. 08027 
. 08035 
. 08043 
. 08061 
. 08059 

0. 08066

0. 08507 
. 085,16 
. 0852.4 
. 08532 
. 08540 

0. 08548

a  95428 
. 95468 
. 95508 
.95548 
. 95588 

S  95628

0. 09001 
. 09009 
. 09017 
; 09026 
. 09034 

0- 09042

5 
J 4 

3 
2 

. 1 
0

329° 328° 327° 326° 325°



d )  Haversines

t
•s

35° 36° 37° 38° 39°

"V arna*’ Nar.- Hav Log Hav ••Nats Hav Log Hay Nat. Hav
.MW*·*·;.

Lost Hav Nit. Havf  -  » .» · .

·» 0 
1 
2 
3 
-1

8. 95628 
.95668 

... 95709 
. 95749 
. 95789

0  09042 
. 09051 

...09059 
. 090G7 
. 09076

8. 97997 
. 98035 
. 98074 
. 98113 
. 98152

0. 09549 
. 09558 
. 095G6 
. 09575 
. 09583 

0* 09592 
.09601 
. 09609 
. 09618 
: 09626 

0. 09635 
; 09643 
. 09652 
. 09661 
. 09669

9. 00295 
. 00333 
. 00371 
. 00408 
. 00446 

9. 00484 
. 00522 
. 00559 
. O0597 
. 00634 

9. 00672 
. 007Ϊ0 
. 00747 
,00785 
. 00822

0. 10068 
10077 

. 10086 

. 10094 

. 10103 
0. 10112 

. 10121 

. 10130 
; 10138 

;· KJ147
0. 10156 

. 10165 

. 10174 

. 10182 

. 10191

9. 02528 
. 02565 
. 02602 
,02638 

■. 02675

0. 10599 
. 10608 
. 10617 
. 10626 
. 10635 

0.10644 
. 10653 
.10662 

. . .  10671 
10680 

0. 10689 
10698 

>·. 10707 
. 10716 

10725

9. 04699 
. 04735 

, .  04770 
.04806 
.04842

α4 π 3 ί  
: 11161
. 11170 
. 11179

60
59
58
57
56

'5
(ί
7
8 
?9 
10 
11 
12
13
14

& 95828 
.95868 
.95908 
. 95948 
t 95988

0. 09084 
. 09093 
. 09101 
. 09109 
. 09118

8. 98191 
; 98229 
. 98268 
. 9830? 
. 98346 

8; 98384 
. 98423 
. 98462 
. 98500 
. 98539

9: 02712 
.. 02748 
. 02785 
. 02821 
• 0285&

9. 04877 
.04913 
. 0494*8 
. 04984 
. 05011)

9" οΚόδΙ 
. 05090 
. 05,126 
.

. 0519,7

0. 11189 
. 11198 
: *11207 
,11216 

11225 
δ. 11234 
.11244 
.11253 
.11262 

·. 11271 
0. 11280 
.11290 
.11299 
.11308 
. 11*17

55
54
53
52
5t

8. 96028 
.96068 
.96108 
. 96148 
.96187

0. 09126 
. 09134 
. 09143 
. 091-51 
. 09160

9. 02§9,4 
.  029,31 
.  02967 
. 03004 
. 03040

50
4d 
48 
47 - 

4G

15
16 
IT 
18
19
20 
21 
22
23
24

& 96227 
. 96267 
. 96307 
. 9634G 
. 96386

0. 09168 
. 091.76 
.09185 
. 09103 
. 09202 

0. 09210 
; 09218 
. 09227 
. 09235 
. 09244

8. 98578 
. 98616 
. 98655 
. 98093 
. 98732

0. 09678 
.09686 
. 09695 
. 09704 
.09712

9. 00860 
. 00897 
. 00935 
. 00972 
. 01009

0. 10200 
. 10209 
. 10218 
. 10226 
. 10235

9. 03077 
. 03113 
. 03150 
. 03186 
, 03222

0. 10734 
. 10743 
. 10752 
. 10761 
. 10770

9. 05232 
. 052(38 
. 05303 
. 05339 
. 05374

45
44
43
42
41

8. 96426 
. 96465 
. 96505 
. 96545 
. 96584 

8. 96624 
.96663 
. «6703 
. 96742 
. 96782

8. 98770 
i 98809 
. 98847 
. 98886 
. 98924

0. 09721 
,.0 9 7 2 9  

. 09738 

. 09747 

. 09755

9. 01047 
. 01084 
. 01122 
. 01159 
. 01196 

9. 01234 
. 01271 
. 01308 
. 01345 
. 01383

0. 10244 
. 10253 
. 10262 
. 10270 
. 10279

9. 03259 
. 03295 
.03331 
. 03368 
. 03404

0. 10779 
10788 

.10797 

.10806 

. 10815

9. 05409 
. 05445 
. 05480 
. 05515 
. 05551

0. 11326 
.11336 
. 11345 
. 11354 
.11363

40
39
38
37
36

■ 25 
26:
27
28 
29

0. 09252 
. 09260 
. 09269 
. 09277 
. 09286

8. 98963 
. 99001 
. 99039 
. 99078 
. 99116

0. 09764 
.09773 
. 09781 
. 09790 
. 09799

0. 10288 
. 10297 
. 10306 
. 10315 
. 10323

9. 03440 
.03476 
. 03513 
. 03549 
. 03585 

9. 03621 
: 03657 
. 03694 
. 03730 
. 03766

0, 10824 
. 10833 
. 10842 
. 10851 
: 10861 

0. 10870 
.10879 
. 10888 
. 10897 
. 10906

9. 05586 
. 05621 
. 05656 
. 05692 
. 05727

0. 11373 
.11382 
.11391 
.11400 
.11410

35
34
33
32
31,

30
31
32
33

; 34.

8. 96821 
.96861 
; 96900 
. 96940 
.96979

0. 09294 
. 09303 
. 09311 
. 09320 
. 09328

8. 99154 
. 99193 
. 99231 
. 99269 
. 99307

0. 09807 
. 09816 
. 09824 
. 09833 
. 09842

9. 01420 
. 01457 
.01494 
; 01531 
. 01569

0. 10332 
.10341 
. 10350 
.10359 
.10368

9; 05762 
. 05797 
. 05832 
. 05867 
. 05903 

9.05938 
. 05973 
. 06008 
. 06043 
. 06078

0. 11419 
. 11428 
. 11437 
. 11447 
. 11456

30
29

•28
27

,2G
35
36 
37'.
38
39

.& 97018 
. 97058 
.97097 
. 97136 
.97176

0. 09336 
. 09345 
.09353 
. 09362 
. 09370

8. 99346 
. 99384 
. 99422 
. 99460 
. 99498

0. 09850 
. 09859 
. 09868 
. 09876 
. 09885

9. 01606 
. 01643 
. 01680 
. 01717 
. 01754

0. 10377 
. 10386 
.10394 
. 10403 
. 10412

9. 03802 
. 03838 
. 03874 
.03910 
.03946

0. 10915 
. 10924 
. 10933 
. 10942 
. 10951

0. 11465 
. 11474 
.11484 

11493 
.11502

25 
24 
23 

.22  
21 
2Q 

:·ΐί* 
i 18 il 7 

16;

40
41
42
43
44
45
46 

. 47 
'.48, 
&49'

8. 97215 
. 97254 
. 97294 
. 97333 
.97372

0. 09379 
. 09387 
. 09396 
. 09404 
. 09413

8. 99536 
, 99575 
. 99613 
. 99651 
. 99689

0. 098941 
. 099C3 
. 09911 
. 09920 
. 09929

9. 01791 
. 01828 
.01865 
.01902  
. 01939

0. 10421 
. 10430 
.10439 
.10448 
.10457

9. 03982 
,04018 
. 04054 
. 04090 
. 04126

0. 10960 
. 10969 
.10978 
.10988 
.10997

9. 06113 
; 06148 
. 06183 
. 06218 
. 06253

0.: 11511 
. 11521 
. 11530 

11539 
.11549 

0. 11558 
. 11567 
.11577 
.11586 
.11595

8. 97411 
.97450 
.97489 
.97529 
.97568

0. 09421 
. 09430 
. 09438 
. 09447 
. 09455

a  99727 
. 99765 
. 99803 
. 99841 
. 99879

0. 09937 
. 09946 
. 09955 
. 09963 
. 09972

9. 01976 
.02013 
. 02050 
. 02087 
. 02124

0. 10466 
. 10474 
.10483 
.10492 
. 10501

9. 04162 
. 04198 
. 04234 
. 04270 
. 04306

0. 11006 
. 11015 
. 11024 
. 11033 
. 11042

9. 06288 
·, 06323 
. 06358 
. 06393 
. 06428

■ 15 
•14' 
13 
12 
11 
io
9
8
7
6

#50
&51
;|52
^53
·ί?;54
1155
;£56
£57
I s8|59Ψ; 60

-Λ ·“

8. 97607 
.97646 
.97685 
. 97724 
. 97763

0. 09464 
.09472 

"TWiSI 
.09489 
. 09498

a  99917 
. 99955

8. 99993
9. 00031rTGOOBS

0. 09981 
. 09990 
. 09998 
. 10007

9. 02161 
. 02197 
. 02234 
. 02271 
. 02308

0. 10510 
. 10519 
.10528 
. 10537 
. 10546

9. 04341 
. 04377 
.04413 
. 04449 
. 04485

0. 11051 
. 11060 
. 11070 
. 11079 
. 11088

9. 06462 
.06497 
. 06532 
. 06567 
. 06602

0. 11604 
11614 

.11623 
.. 11632 
. 11642 

0. 11651 
. 11660 
.11670 
. 11679 
. 11688 

0. 11698

8. 97802 
. 97841 
. 97880 
.97919 
.97958 

8. 9799,7

CL09506 
. 09515 
. 09524 
. 09532 
. 09541 

0. 09549

9. 001Q6 
' . 00ΓΪ? 

. 00182 

. 00220 

. 00258 
9. 00295

Ό. 10025 
ΓΓ0Ο33 
. 10042 
. 10051 
. 10059 

0. 10068

9. 02345 
. 02381 
.  02418 
. 02455 
. 02492 

9. 02528

0. 10555 
. 10564 
. 10573 
. 10582 
. 10591 

0. 10599

9. 04520 
. 04556 
. 04592 
. 04628 
. 04663 

9. 04699

0. 11097 
. 11106 
. 11115 
. 11124 
.11134 

0. 11143

9. 06637 
; 06671 
. 06706 
. 06741 
.06776 

9. 06810

5
4
3
2
1
0

324° 323° 322° 321° 320°



ζ H
I

Haversines

P 9 10 6 8 ro
'λ'- * ϊ : 06845

: 0 6 8 8 0
H i , 069,14

.0 6 9 4 9
% 9. 06984
'6 .0 7 0 1 8
55·' .0 7 0 5 3
8, . . 07088
$ .0 7 1 2 2

‘ 10
i l l
Γ12

13
14
15
16
17
18 
19
20
21
22
23
24
25

.26
27
2p
29
3 0
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

40°

Los Hav-'

9. 07157  
.0 7 1 9 1  
. 07226  
.0 7 2 6 0  
. 07295

9. 07329  
. 07364  
. 07398  
. 07433  
.0 7 4 6 7

9. 07501  
. 07536  
.0 7 5 7 0  
. 076Q5 
. 07639

9. 076731 
. 0770S 
. 0774,2 
. 07776 
. 07S10

9. 07845  
. 07879  
. 07913  
. 07947  
. 07981

9. 0 8 016  
. 08050  
. 08084  
. 0 8 118  
. 0 8 t5 2

9. 08186  
. 08220 
. 08254  

08288  
: 08323

D. 08357  
. 08391  
; 08425  
. 08459  
. 08492

9. 08526  
. 08560  
. 08594  
. 08628  
. 08662

9. 08696  
. 08730  
. 08764  
. 0S797  
. 08831 

9. 08865

Nat. Hay

0. 11698  
; .1 1 7 0 7  

117161

; .1 1 7 3 5
0; 11745  

11754  
11763  
11773  
11782

0. 11791 
11801 
11810 
11820 
11829

0. 11838  
. 11848  
. 11857  
, 11867  
. 11876

0. 11885  
11895  
11904  
11914  
11923

α  11933 
,  11942  
. 119.51. 
. 11961 
. 119701

0. 11980  
11989  
1,1999 
12008  
12018

0. 12Q27 
12036  
12046  
12055  
12065

0. 12074  
12084  
12093  
12103  
12112

0. 12122 
. 12131  
. 12141  
. 12150  
. 12160

0. 12169  
. 12179  
. 12188  
. 12198  
. 12207

0. 12217  
. 12226  
. 12236  
. 12245  
. 12255  

0. 12265

319°

4 1 °

Log Hav

08865
08899
08933
0J8966
09000
09034
09068
09101
09135
09T69

Nat. Hav

0.

0920210. 
09236  
09269  
09303  
09337

9. 09370
09404
0943.7
09471
09504
09538  
09571  
09605  

,09638  
09672

0·:

0.

09705  0. 
09739 . 
Q9.772 . 
09805  . 
09839 .
09872
09905
09939
09972
10005
10039
10072
101Q5
10138
10172
10205
10238
10271
10304
10337
10371
104Q4
10437
10470
10503

9. 10536
10569
10602
10635
10668
10701
10734
10767
10800
10833
10S66

0.

0.

0.

2265
2274
2284
2293
2303
2312
2322
2331
2341
2351
236Q
2370
2379
2389
2398
2408
2418
2427
2437
24461
2456
2466
2475
2485
2494
2504
2514
2523
2533
2543
2552
25612
2571
2581
2591
2600
2610
2620
2629
2639
2649
2658
2668
2678
2687
2697
2707
2717
2726
2736
2746
2755
27651
2775
2784
2794
2804
2814
2823
2833
2843

318°

4 2 °

Log I lav*;.
!’ ··νί

10866
1089S
10932
10065
10997

m

11030j 
11063

Nat. Hav

.. 1 ^  
.12872 
/ 12§82

Or 1289,1 
':'12<)01 

11096; .‘ 120VI 
111201* : 12921 
Ι ΐ ΐ ΰ ί μ :  12930

9. 11194 0. 
11227; . 
11260; . 
11292! . 
Ί 13251 .

12940
12950
12960
12970
12979

11358:0. 
11391 . 
11423  
11456;
1

12989
12999
13009
13018
13028

9.

11521 0. 
11554 . 
11586 . 
11619  . 

JJL652 _. 
11684i0. 
11717  
11749  
11782  
11814

13038
13048
13058
13067
13077

9. 11847  
11879  
1 19T2 
11944  
11977

9.

13087 
13097 
13:107 
131116 
13126

0.

9.

12009 
12041 
12074  
12106!
12139| . 
1217HO. 
12203  
12236 
12268

13136  
1 3 146 
13156  
13166  
13175  
13185  
13195  
13205  
13215  
13225

12300,
12332 0. 
12365  
12397  
12429 
12461

13235  
13244  
13254  
13264  
1327-1 
13284  
18294  

.1 3 3 0 4  

. 133141 
^ m 2 3  
0. 13333  

.1 3 3 4 3  

.1 3 3 5 3  

. 13363

12494  
12526  
12558  
125901 
12622 .1 3 3 7 3

9. 12655I0. 13383  
. 12687! .*.13393 
. 12719; . 13403  
. 12751 .-13412  
. 12783 .1 3 4 2 2  

9. 12815 0. * 3 43 2

3 1 7 °  '

43°

Lose Hay

9. 12815  
12847 
12879 
12 9 11 
12943

Nat. Hav

9. 129?5i0 
130071 
130391 
130711 
13103!

9. 13135'0
13167!
13199.
13231!
13263!
13 2 9 50
13326!
13358
13390j
13422;

9.

9.

0.

13454 0
13486!
135171
13549!
135811
13 6 Ϊ3 0
13644]
13676;
13708;
13739}
1377 l'0
13803;
13834;
13866j
13898·

9. 13929,0
13961!
13992,
14024;
14056i

9.

9.

9.

9.

14087i0
14119!
14150;
14182.
142J3:
14245 0
14276;
14307
14339'
14370;
14 4 0 2 0
14433';
14465:
14496
14527;
14559 0
14590!
14621!
14653!
14684|
14 7 15 0

13432
13442
13452
13462
13472
13482
13492
13502
13512
13522
13532
13542
13552
13562
13p71
13581
13591
13601
13611
13621
13631
13641
13051
13661

J3671
13681
13691
13701
13711
13721
13731 
13741 
13751 
13761 
13771 
13781 
13791 
13801 
Ί 381.1 
J3 8 2 2  
13832  
13842  
13852 
13862 
13872 
13882  
13892 
13902  
13912  
13922 
13932  
13942  
13952  
13962  
13972  
13983 
13993 
14003  
14013  
14023 
14033

316°

44°

Eogr Hav Xatiilav

14715  
14746  
14778  
14809  
14840

0. 14033
14043
14053
14063
140,73

14871 0; 
14902; .
14934 
14965; 
14996j

140^4
14094
14104
14114
14124

9. 15027 0. 14134
15058
15089
15120

:14144  
:14154 
.14165

. 15152; . 14175
9 . 15183; 0, 

152141 ; 
15245! . 
15276; . 
15307j .

14185
14195
14205
14215
14226

9, 15338 0. 
15369 . 
15400 . 
15431 . 
15462 ,

14236
14246
14256
14266
14276

15493:0, 
155,24 ; 
15555, . 
15585; : 
1 5 6 1 6 ! .

14287
14297
14307
I43:i7
14327]

15647]0. 
15678; . 
15709  
15740  
15771

14337
14348
14358
14368
14378

15802 0. 
15832: . 
15863; . 
15894 . 

J 5 9 2 5  
15955j0. 
15986! 
16017  
16048! 
16078'

14388  
14390  
14409  
14419  
14429  

£40

1447Q
14480

16109,0, 
16140! . 
16170, . 
•16201! . 
J  6232· ^  

9. 16262:0. 
16293; . 
16324! . 
1 6354i . 
163851 .

14491 
14501 
14511 
14521 
14532 
14542 
14552 
14562 
14573 
14583 

16415:0. 14593 
16446: . 14604 
16476 . 14G14 

14624
___ . 14(i34

). 16568:0. 14045

315°

6 0  '
59
58L
57
56:
55~
54 '
53
52.
5 li_
50
49
48
47;
46
45
44
43
4 2
4l·
40  
39  
38  
37  
36_ 
35  
34,
33 
32  
31 
30  
29 
28 

'27 
26_ 

'25 
24 
23
22 S 
21 F
20' :

19
18
17
16
15 ; 
14 
13 
12

J lv _  
10 
9 ;
8  .-. 
7:· ' 
0 ;



( 2 ) Haversines

•S

c *

\y.·. 4ββ ? .... 46° .....47° 48° . 49°

 ̂ 0
Lon Hav Nat. Hav Log Hav Nat. Hav Log Hav

r· Ί». i2:
Nat. Hav
• BUTiiK

Log Hav Nat. Hav Log Hav Nat. Hav

JL·
1

.. 2  
■ 31, 
*?.¥·

9.-16568 
. 16598 
. 16629 
. 16659. 
.,16690

0. 14645 
, 14655.rums
.*14676 

.. >14686

9.18376 
. 18405 
. 18435 
. 18465 
. 18495

0. 15267 
. 15278 
. 15288 
.15298 
. 153Q9

9. 2014 0 
. 20169 
. 20198 
. 20227 
. 20256

0.ν159ΪΚ) 
.1 5 9 1 ! 
.15921 
: 15932 
.15943

9:21863 
. 21891 
.21919 
. 21948 

..  21976

0. 16543 
. 16554 
.16565 
.16576 

/. 16587

9. 23545 
. 2357.3 
. 23§G1, 
. 23629
. w m

0. 17197 
. 17208 
. 17219 
. 17230 
.17241

60
59
£8

*56

: 5

k ' l  
·,'!·8 
ί": >ffi

9.'.16720 
. 16751 
. 16781 
. 16812 
. 16842

0-14696 
. 14706 
. 14717 
. 14727 
. 14737

9. 18524 
. 18554 
. 18584 
. 18613 
. 18643

a  15319 
. 15330 
. 15340 
.15351 
.15361

9. 20285 
. 20314 
. 20343 
. 20372 
. 20401

0. 15953 
. 15964 
. 15975 
. 15985 
. 15996

9. 22004. 
. 22033 
. 22061

! 22118

a  16598 
. 36608 
. 16619 
. 16630 
. 16641

9. 23684 
.23712 
. 23739 
. 23767 
. 23794

Q; 172,52 
. 17263 
. 17274 
. 17285 
. 17296

|55
-54
5̂3

52
5 !
So
49
48
47
46

.10 
11 

: 12
' ;»13 
- \14

9. ,16872 
.. 16903 
.. 16933 
. 16963 
. 16994

0. 14748| 
. 14738 
. 14768 
. 14779 
. 14789

9. 18673 
. 18702 
. 18732 
. 18762 
. 18791

0. 15372 
. 15382 
.15393 
. 15403 
. 15414

9. 20430 
. 20459 
. 20488 
. 20517 
. 20546

0. 16007 
.16017 
. 16028 
. 16039 
. 16049

9. 22146 
. 22174 
. 22202 
. 22231 
. 22259

0. 16652 
. 16663 
. 16673 

' .  16684 
. 16695

9. 23822 
. 23850 
. 23877 
. 23905 
. 23932

0. 17307 
.17318 
. 17329 
. 17340 
. 17351

> ίΓ.15 
1 Vl6 

17 
! 18 

19

9/17024 
. 17054 
. 17085 
. 17115 
. 17145

0. 14799 
. 14810 
. 14820 
. 14830 
. 14841

9. 18821 
. 18850 
. 18880 
. 18909 
. 18939

0. 15424 
. 15435 
. 15445 
. 15456 
. 15466

9. 20574 
. 20603 
. 20632 
. 20661 
, 20690

0. 16060 
. 16071 
.16081 
. 16092 
. 16103

9. 22287 
. 22315 
: 22343 
.22372 
. 22400

0. 16706 
. 16717 
. 16728 
. 16738 
. 16749

9. 23960 
. 23988 
.24015 
. 24043 
; 24070 

9. 24098 
,24125 
. 24153 
. 24180 
. 24208 

9. 24235 
. 24263 
. 24290 
. 24317 
. 24345 

9. 24372 
. 24400 
. 24427 
. 24454 
. 24482

0. 17362 
. 17373 
. 17384 
. 17395 
. 17406

45
44
43
42

40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25~ 
24 
23 
22 
21 
20 ” 
19 
18 
17 
16 
15

\i
12

l i t .‘ ift 
• 9
■: ύ  
Z 7 
3 «- . J .
:j s  
ί  41
?, w  

%
1;

■; 0 s

20 
,2 1  
11 22

23
24

9. 17175 
. 17206 
. 17236 
. 17266 
. 17296

0. 14851 
. 14861 

ΤΉ 872  
. 14882 
. 14892

9. 18968 
i§998

.19057 

. 19086

0. 15477 
. 15487 

^ 15 32 8  
.15508  
. 15519

9. 20719 
. 20748 

~1207;76 
. 20805 
.20834 

9. 20863 
. 20891 
. 20920 
. 20949 
. 20978

0. 16113 
. 16124 

-. 16135 
. 16145 
. 16156 

0. 16167 
. 16178 
.16188 
. 16199 
. 16210

9. 22428 
.22456 

.... 22484 
. 22512 
. 22540 

9. 22569 
. 22597 
.22625 
. 22653 
. 22681

0. 16760 
. 16771 
. 16782 
. 16793 
. 16804 

0. 16815 
. .16825 
. 16836 
. 16847 
. 16858

0. 17417 
.17428 
.17439 
. 17450 
. 17461

25
26
27
28

9. 17327 
. 17357 
. 17387 
. 17417 
. 17447

0. 14903 
. 14913 
. 14923 
. 14934 
. 14944

9. 19116 
.19145 
. 19175 
. 19204 
. 19234

0. 15530 
. 15540 
.15551 
. 15561 
. 15572 

0." 15582 
. 15593 
. 15603 
. 15614 
. 15624 

0: 15635 
. 15646 
. 15656 
. 15667 
. 15677 

0. 15688 
. 15698 
. 15709 
. 15720 
. 15730

0. 17472 
. 17483 
. 17494 
. 17505 

.. 17517
iT̂ O : 

31 
; 32 

.133 
34

9. 17477 
. 17507 
. 17538 
. 17568 
. 17598

0. 14955 
. 14965 
. 14975 
. 14986 
., 14996

9. 19263 
. 19292 
. 19322 
. 19351 
. 1.9381

9. 21006 
; 21035 
. 21064 
. 21092 
. 21121

0. 16220 
. 16231 
. 16242 
. 16253 
. 16263 

0. 16274 
. 162S5 
. 16296 
. 16306 
. 16317 

0.'. 16328 
.16339 
. 16349 
. 16360 
. 16371 

0. 16382 
. 16392 
. 16403 
. 16414 
. 16425

9. 22709 
. 22737 
. 22765 
. 22793 
. 22821

0. 16869 
. 16880 
. 16891 
. 16902 
. 16913

0. 17528 
. 17539 
. 17550 
. 17561 
. 17572

35
36
37
38 
31)

9. 17628 
. 17658 
. 17688 
. 17718 
. 17748

0. 15006 
. 15017 
. 15027 
. 15038 
. 15048

9. 19410 
.19439 
. 19469 
. 19498 
. 19527 

9. 19557 
. 19586 
. 19015 
. 19644 
. 19674

9. 21150 
. 21178 
. 21207 
. 21236 
. 21264 

9. 21293 
.. 21322 
. 21350 
. 21379 
. 21407 

9. 21436 
. 21464 
. 21493 
. 21521 
: 21550

9. 22849 
. 22877 
. 22905 
. 22933 
. 22961 

9. 22989 
. 23017 
. 23045 
. 23073 
. 23100 

9." 23128 
. 23156 
. 23184 
. 23212 
. 23240 

9. 23268 
; 23295 
. 23323 
. 23351 
. 23379 

9"23407 
. 23434; 
; 23462 
.23490 

:. 23518 
9. 23545

0. 169.23 
. 16934 
. 16945 
. 16956 
. 16967

9. 24509 
. 24536 
. 24564 
. 24591 

•it'24618 
9. 24646 
. 24673 
. 24700 
. 24728 
. 24755 

9. 24782 
. 24809 
. 24837 
. 24864 
. 24891 

9. 24918 
. 249 S& 
.24973 
. 25000 
. 25027

0. 17583 
. 17594 
.17605 
.17610 
. 17627

40
41
42
43
44

9. 17778 
. 17808 
. 17838 
. 17868 
. 17898 

9.~ 17928 
. 17958 
. 17988 
. 18018 
. 18048

0. 15058 
. 15069 
. 15079 
. 15090 
. 15100

0. 16978 
. 16989 
.17000 
. 17011 
. 170221 

0.17033 
* l7044 

17055 
. 17066 
; 17076 

0. 17087 
. .  17098 
'. 17109 

<. 17120 
. ;  17131

0. 17638 
. 17619 
. 17661 
. 17672 
. 17(583

45
46
47
48
49

0. 15110 
. 15121 

*r .15131 
^15142 
.*15152 

0.15163 
. 15173 
. 15183 
. 15194 
. 15204

9. 19703 
. 19732 
. 19761 
. 19790 
. 19820 

9. 19849 
. 19878 
. 19907 
. 19936 
. 19965

ά  15741 
. 15751 
. 15762 
. 15773 
. 15783 

0. 15794 
. 15804 
. 15815 
. 15826 
. 15836

0. 17694 
. 1770o 
.. 17716 
. 17727 
. 17738

50
51
52
53 
54.

9. 18077 
, . 18107 

. 18137 

. 18167 

. 18197

9. 21578 
. 21607 
. 21635 
. 21664 
.21692

0. 16436 
. 16446 
. 16457 
. 16468 
. 16479 

0.16489 
. 16500 
v 16511 
. 16522 
. 16533 

0. 16543

0. 17749 
-u J7760 
Vi 177i72 
vS 17^83 

177?J4
55
56
57
58
59
60

9. 18227 
. 18256 
. 18286 
. 18316 
. 18346 

9. 18376

0. 15215 
. 15225 
. 15236 
. 15246 
. 15257 

0; 15267

9. 19995 
. 20024 
. 20053 
. 20082 
. 20111 

9, 201-40

0. 15847 
.15858 
. 15868 
. 15879 
. 158&9 

0. 15900

9; 21721 
. 21749 
. 21778 
. 21806 
. 21834 

9. 21863

0, 17142 
k;- 17153 
W 17164 
a.t 17175 
·:; 171:86 
0. 17197

9. 25054 
. 25Q8t 

,.25108  
·'< 25135 
·.. 25163 
9. 25190

,0:· 17805 
ϊ - 17816 
•'V* 17827 
Si-17838 
--·. 17849 
ft-17861

314° v 313° 312° ··· ■ 3 i i °  ■ ·'·- 310° j



10 
11  
12 
13

A l i i
15
16
17
18  
19
20
21
22
23
24
25 
;2β 

1&7
28
2k
30

32
'3&
34
35
36
37
38 
ϊ39
40
41 ■ 
42'.
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Log Hav

9. 25190 
. 25217 
. 25244 
. 25271 
. 25298 

9. 25325 
. 25352 
: 25379 
.25406 
. 25433

9. 25460 
. 25487 
. 25514 
. 25541 
. 25568

9. 25595 
. 25622 
. 25649 
. 25676] 
. 25703

9. 25729 
. 25756 
.25783 
. 25810 
. 25837

9. 25864 
. 25891 
. 25917 
. 25944 
.25971

9. 25398 
. 26025 
. 26051 
. 26078; 
.26105

9. 26132 
. 26158 
. 26185 
. 26212 
. 26238

9. 26265 
. 26292 
. 26319 
. 26345 
. 26372

9. 26398 
. 26425 
. 26452 
.26*78  
. 26505

9. 26532 
. 26558 
. 26585 
. 26611 
r  26638

9. 29664 
. 26691 
. 26717 
. 26744 
.26770 

9. 26797

809°

Nat. Hav

17861
178721
17883
17894
17905
17916
17928
17939
17950
17.961
17972
17983
17995
18006
18017
18028
18039
18050
18062
18073

0. 18084
18095
18106
18118
18129
18140j
18151
18162
18174
18185
18196
18207
Ϊ8219
18230
,18241
18252
18283
18275
18286
18297
18308
18320
18331
18342
18353
18365
18376
18387
18399
18410
18421
184321
18444
18455
18466
18477
18489
18500
18511
•185231
18534

51*

Log Hav

26797
26823
26850
26876
26903
26929
26956
26982
27008
27035

9. 27061
27088
27114
27140
27167
27193
27219
27246
27272
27298
27325
27351
27377
27403
27430

9. 27456
27482
27508
27535
27561

9. 27587 
27613 
27639 
27666 
27692
27718
27744
27770
27796
27822

9. 27848
27375
27901
27927
27953

9. 27979
28005
28031
28057
28083

9. 28109
28135
28161
28:187
28213

9. 28239
28265
281291
28317
28342
28368

Nat. Hav

0. 18534
18545
18557
18568
185.79
18591
18602
18613
18624
18636
18647
18658
18670
18681
18692
18704
18715
18727
18738
18749

. ;i8761 

. 18772 

. 18783 

. 18795 

. 18806
0. 18817

188291
18840
18852
18863
18874
18886
18897
18908
18920
18931
18943
18954
18965

18988
19000
19011
19022
19034
19045
19057
19068
19080
19091

52°

Log Hav

9. 28368
28394
28420
28446
28472
28498
28524
28549
28575
28601
28627
28653
28679
28704
28730
28756
28782
28807
28833
28859

Nat. Hav

19217
19228
19240
19251
19263
19274
-19286
19297
19309
19320
19332
19343
19355
19366
19378

28885
28910
28936
28962
28987
29013 
29039 
29064 
29090 
29116
29141
29167
29192
29218
29244
29269
29295
29320
29346
29371

9. 29397 
. 29422 
. 29448 
. 29473 
. 29499

9. 29524
29550
29575
29601
29626

19Ϊ02 9. 
19114
19125 
19137 
192481
19160 5}.

191S3 
19194 
19205
Μ 2ΪΪ

308°

29652
29.677
29703
29728
29753

a

29779 
29804 
29829 
29855 
29880 
299<H>

-1 9 ^ ?
194Θ1
1941&
19424
19435
19447
19458
19470
19481
19493
19504
19516
19527
19539
19550

0. 19562
19573
19585
19597
19698

0. 196201
1963Ϊ
19643
19654
19666

0. 19677
19689
19701
19712]
19724
19735
19747
19758
19770
19782
19793
19805
Ί9&16
19828
19840

0. 19851
19863
19874
19886
19898
19909

S3°

Log Hav

9. 29906
29931
2995.6
29981
30007

9. 30032
30057
30083
30108
30133
30158
30184
30209
30234
30259

.30285 
J30310 
.30335 
i30360 

.30385
30410
30436
30461
30486
30511
30536 
30561 
30586 
30611 
,30636
30662
50687
30712
30737
30762

9. 30787
30812
30837
30862
-30887

9. 30912
30937
30962
30987
31012
31036
31061
31086
31111
3 it 136
31161 
3 1186 
31211 
31236 
31260

9. 31285
31310
31335
31360
31335
31409

Nat. Hav

0.

0.

19909
19921
19932
19944
19956|,
r.»*j67
19979
19991
20002
20014

6. 20026
20037
20049
20060
20072

0.-20084 
.120095 
.$0107 
. 20119 
.20130
20142
20154
20165

20189
202Q0
20212
20224
20235
20247
20259
20271
20282
20294
20306

.20317 

.20329 

.20341 

.203521 

.20364
0. 20376

20388
20399
20411
20423
20435
20446
20458
20470]
20481

64°

Log Hav

.31409 

.31434 

.31459 
,31484 
.31508
31-533
31j558
31583
31607
31632

9. 31657
31682
31706
31731
,31756

, 31780 
, 31805 
.31830 
.31854 
.31879

9. 31903 
. :31928 
.31953 
. 31977

9. 32026 
. β2θή* 
. 3207ξ€ί 
.32100

9. 32149
3237.4

32247
32272 
325296 
3:2321 

,32345 
32370
32091
324,18
32443
3?467
32492

9.

20493 
,20505 
20517 
20528 
20540
20552
20564
20575
20587
20599
2G61J

306°

32516
32541
32565
32589
32614

9. 32638
32662,
32687
32711
32735

9. 32760 
.32784 
, 32808 
.32833 
. 32857 

9. 32881

Nat. Hav

20611
20623
20634
20646
20658
20670 
20681 
20693 
20705 
20717
20729
20740
20752
20764
20776
20788
20799
20811
20823
20835
20847
20858
20870
20882
20894
20906
20918
20929
2P9.41
20953

. 20965 

. 20977 

. 20989 

. 21000 

.21012
21024
21030
21048
21060
.21072

0. 21083
21095
21107
21119
21131
21143
21155
21167
21178
21190
21202
21214
21226
21238
21250
21262
21274
21285
21297
21309
21323

60
59
58
57|
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
'32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8

5
4
3
2
1
0
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tô  to t o t o to to t o t o to t o 'to t o t o t o to4k-4*4k4kCOCOCOCOCOCO|COCOCOCOCO
OOO O<0<0<0<0P<0I<0<0<0OOOO
4k CO tO — <0l M S  05 ut eu to >- o  oo stD O 54ktO < O .S4ktO O SlC ntO O Stn

U So to co co 
s  , s  s  s  s
S  S . S  S  O i 
S A W O M  
to  (O  S  ilk  'to

p · '.
) CO I'to  to  . 
I S I S S  
■ Cn Cn Cn 
>051 4k, to  
*-<Ol OilCO

..· ;-o
5 -'J 'J. ■
co co'1 co. 
s s s
Cn 4k 4k
Q  S.en.. 
>-*. Oo-Cn̂

........... e ,-  ·
co co co co co1 co co 
s s s s s s s
4k 4k CO CO CO; CO 10 
w i - 00 05 4 k .— ,<0 
W O  S  4k to I. tjj> 05

.· .· 5 ° '·
c o w iw 1 w  
S  S . S  s  to to;toi to 
S O i j t O - O  
4k->-^00|.cn

t . . <0: 
W W W W
s s s s

Cl W — 
O  S  4ks

. p  
tO;tO-tO to to c o caw  c5 w  
δοδδοο oo oo 
“ >■55 w  μ ·μ ·

tgOOCji-CJ'

to to to to  
CO W W W .
s i s  s  s

v to to

to to to to to to to to to to 
w w w w w w w w w w
Ci 05 Cn Cn Cn Cn Cn Cn Cn Cn 
— O  P  S  05 Cn 4k 10 — O
C K W O O O O i jW  —  < O O i4 k

S1<

cn00o

CO
<s>
0

CO CO CO 
<o<o CO
< 0 ^ 0 1  
4  ̂J O  O  

* " p  ·

.. r. Pi:..;
CO co co co co !'6 i co co co co'
0  CO CO CO CO1 CO CO CO CO O  Ci p  Ol cn Cn! Cn Cn Cn 4k 4k
01 4k·— (0 - S  U< W O  00 Cs 
W — (O S C jilW  — <0 S  in

p
CO W W  W CO 
ό  <o CO CO CO 
4k 4k W W W 
4k tO «5 S  Cn 
W — tO SC n

W W  
XO <0co w w — w —

W W W  w  <0 <0 <01 <0 
t o t o t o t o00 Ol 4k' 
iO SC n

w b i w w w ;  
CO co CO co CO. 
Μ O O  Ο O 
— t p c i4 k t 0  
ta  0  00 014k I

p

Q  < 0 (0 (0  <0 
© s e n  W —topscnW

: P . .
I w !  w  100 00 

-JOO.-S t o o .  03 
4k M l.Q

.. ' · · /  I · " i 3
to to  toI to  to  to to to . to to  to  to to4^ 4*· 4m4*> 4^ 4 ^ ^ ·(^ ,4^ 4^ 4^ ^ ·4»· 
COCOCOCOCOOOOOOOOOOOOOOOOO' 
o c n  CO to *-<0 00«s|, O  4k. CO tO »— 
tO O  *k|i »jk,tO <Q M  4*· I tO Ο  O 4^ —

to to to to to,
4k

CO 00 M 0  4  ̂
co o  4*· — CO

ΪΟ to
4  ̂4=*> 

£8

o .V- · -  I ·
to to  to to
4k 4w 4̂ 1 4*· 

Ο  Ο ι .Ό— COOoiM— 00 o^co

to to  to  to^  4̂ ' 
O O O O  o  ^  co to>-*00-0 CO

- ,  · : : ' Ρ
to to to  to to
4k 4  ̂Φ» 4̂ · 4̂ ·
O'Cn’Cn'Cn Cn
^  co 00 o

00 Cn CO O

to to *0 to to4k· 4̂  4̂  4̂
Ol Oi Cn Cn 4k 
4k CO tO — CO
QO.Cn .CO 0 .0 0

Vo to
4f-4k 
4̂ · 4̂  
06 -0 
Cn.CO

' O r ; ' • · r-v 
to to· to4  ̂4k 14  ̂
4  ̂4^: 4v 
4k CO: tO
00 Cn CO

· . ·  ■·:«β |· w w w w 00 00 oooo!
S S S C 1  
Cn eo — <0 sen CO —

■; ,Ο

W-WObop.oooo
C liO iC i 
C l . i - t o  
0 0 .0  4»

p  
WCO 00 00
g bl s  
to to

P '
cow
oooo
Cn Cn 
Cn W 
S O I

W W WooooooCn 4k 4k
to

<0 05 
OOO

P i
t0  t<9 to to.
4k 4k 4 k .^ · 
4k .W W W, 
— <OOOS 
O  OO Cn W!

to to to4k-4>-4k 
W W W
§ 4kW00 Cn

I · · ·
to to i.to ,to
4»· 4^ρ4^·4^ 
COCO 10 toto H- CO 00 COO ooo

to.to to^  4̂
to  to  to
•*4 0  4^ 
CO i— 00

S'14aϋ
x

(n
(0•0

H* ·-* — K-* ' *-* U- ·'*— to t o t o to t o t o
O l«k

©►-•toco 4^Cn o ^ o o c o o 1-  t0C04^Cn 0 * ^ 0 0  < 0 0 m  tO CO 4^ Oi
to to to  to  w  
C l S  00 to  o

w c o io  w  w  
— to W 4k Cn

W W  w to  4k OiSOO<0O 4k 4k— to 4k ̂ tk 
4k p i

.4k 4k.-4k,.Cn-. SOO«PO
I tn Ox Cn cn tn 

tO W4kCn
Cn Oi Cn Cn c i  
Oi S  00 <0 O

H
aversines



Haversines ( D -

I . 60° 6 !° 62° 63° 64° '

t Log Hav Nat. Hav Loe Hav Nat. Hav Log Hav Nat. Hav Log Hav Nat. Hav Log Hav; Nat. Hav . ·/
1 ’ ".

0 9. 39794 0. 25000 9. 41094 0. 25760 9. 42368 0.26526 9.43617 0: 27300 9,- 44842 0. 28081 60
1 . 39816 . 25013 . 41115 ; 25772 .42389 .26539 . 27313 44862 ϊ 28095 ; 59
2 . 39838 . 25025 . 4ΙΪ37 .25785 ... 4?410 .26552 f. 436581 . 27326 I 44882 .28108 58
3 ,39860 : 25038 . 41158 , 25798 . 42431 ,26565 . 43679 ' . 27339 .,44903 .28121 57
4L I 39881 . 25050 . 41180 . 25810 42452 .2 6 5 7 8 • . 43699 . .27352 ? 44923 [ . 28334 56
5 S9: 39903 0. 25063 9. 4-1201 0. 25823 9. 42473 0. 26591 9. 43720 0. 27365 9'44943 0. 28147 !. 55
6 . 39925 . 25076 -. 41:222 . 2S836 . 42494 . 2J6604 45741 ,  "27378 . 44963 .28160 54
7· { 39947 . 25088 .4 1 2 4 4 .25849 . 425L5 - 2601,6 Γ43761 . 2739Ϊ . 44983 , .28173 53
8 .30969 . 25101 .41265 .25861 ; 42536 r, , 26629 .‘ 43782 ,274Q4 .45003 .;.28186 52
9 ■ . 39991 . 25113 . 41287 . 25874 . 42557 .26642 43802 2741 J: .,45024 . 28109 51

10 9. 40012 0. 25126 9. 41308 0. 25887 9. 42578 0- -26655 9: .42-823. 0 2 7 4 3 0 9.^45044 0. 28212 50
11 ,. 40034 . 25139 .41329 . 25900 . 42599 .26 66 ? ...43:843 . 27443 .45064 28225 49

JL2 40056 . 25151 .41351 . 25912 . 42620 ,..26691 . 43864’ .27456 •/45084 V-2$238 48
13 . 40078 . 25164 .41372 . 25925 .42641 .26694 -.-43884 ‘:-2746i) 45104 s- 282q2 • 47 .
14 . 40100 25177 .41393 , 25938 . 42662 :26706 -.43905 νΓ 2748,2 ,45124 %J2|2'65 46
15 9. 40121 0. 25189 9. 41415 0. 25951 9. 42682 0. 26719 9. 43926 0. 27495 9? 45144 0; 28278 45
16 . 40143 . 25202 . 41436 : 25963 . 42703 ,26732 . : 43946 . 27508 . 45165 ; 28291; ■44
17 . 40165 . 25214 ;41457 . 25976 .42724 . 26745 :43967 . 27521 : 45185 ^.28304 .‘43
18 . 40187 . 25227 .41479 . 25989 . 42745 . 26758 '.43987 . 27534 45205 -42 ,
19 . 40208 . 25240 . 41500 . 26002 . 42766 . 26771 . 44008 ?27547 γκ 45225 ^ ? 8 3 ‘30 4.1
20 9. 40230 0. 25252 9. 41521 0. 26014 9. 42787 0. 26784 9. 44028 0. 27560 9. 45245 0./28343 40
21 . 40252 . 25265 .41543 . 26027 . 42808 . 26797 . 44048 : 27573 .45265 28356 39
22 . 40274 . 25278 .41564 . 26040 . 42829 . 26809 . 44069 . 27586 .45285 .28369 38
23 . 40295 . 25290 . 41585 . 26053 . 42850 .26822 . 44089 .'27599 . 45305 ...28383 ,37
24 .40317 : 25303 .41606 . 26065 . 42870 . 26835 .44110 .27612 . 45325 ,-..28396 :.36 :
25 9. 40339 0. 25316 ■.). 41628 0. 26078 9. 42891 0. 26848 9. 44130 0. 27-625 9. 45345 CLc:2840() r 35 '
26 . 40360 . 25328 .41649 . 26091 .42912 . 26861 . 4415:1 -λ“$765& V. 45365 •■<.28422 •;*34 ;
27 . 40382 . 25341 .41670 . 26104 . 42933 . 26874 . 44171 ’ . 27651 . 45385 -’ f.28435 «33
28 . 40404 . 25354 . 41692 . 26117 .42954 . 26887 . 44192 .27664 =. 454Q5i π  28.448 32 :
29 . 40425 . 25366 .41713 . 26129 .42975 .2690Q . 44212 : 276,77 ■>. 4542.6 28461 m  ■
30 9. 40447 0. 25379 9. 41734 0. 26142 9. 42996 0. 26913 9. 44232 0. 27690 9. 45446 ιϋ§847·4 -30
31 . 40469 . 25391 . 41755 .26155 . 43016 .26925 . 44253 .27703 . 45466 ■•828488 29
32 ,40400 .25404 . 41776 .26168 . 43037 .26938 . 44273 . 277.16 . 45486 '--28501 .' 28 ;
:33 . 40512 . 25417 . 41798 . 26180 . 43058 .26951 . 44294 . 27729 .45506 ,28514 :i27 i

«34 . 40534 .25429 . 41819 . 2611)3 .43079 .. 269(>4 . 4431'4 ■ . 27742 -.'28527 :26
■ 35/ μ 9. 40555 0. 25442 9. 41840 0. 26206 9. 43ΙΌ0 0. 26977 9. 44331 0. 27755 9. 45546 fO. 28540 ■ 25
,3 6 . 40577 . 25455 .41861 . 26219 .43120 .26990 . 44355 . 27768 . 45566 . 285a3 24

37 . 40599 . 25467 . 41882 . 26232 .43141 .27003 .44375 . 27781 . 45586 -rv28566 23
; 38 . 40620 . 25480 . 41904 .26244 , 43162 . 270J6 .44396 *. 27794 . 45606 . 28580 22
v 39 . 40642 . 25493 . 41925 .26257 . 43183 .27029 . 44416 .27807 . 45625 .28593 21
9 40 9. 40663 0. 25506 9. 41946 a  26270 9. 43203 0. 27042 9. 44436 0. 27820 9. 45645 0. 28606 20

41 .40685 . 25518 . 41967 . 26283 .43224 27055 .44457 . 27833 .45665 .28639 ,19
42 . 40707 '.25531 *.41988 . 26296 . 43245 . 27068 . 44477 . 27846 . .45685 : 286|i2 18

' 43 .40728 .25544 .'42009 . 26308 . 43266 . 27oao . 44497 . 27859 .45705 ,28645 17
44 .40750 .25556 . 42031 . 26321 . 43286 . 27093 . 44518 : 27873 ,45725 . 28658 1(5
45 9:40771 0. 25569 9.;42052 0. 26334 9. 43307 0,27106 9. 44538 0. 27880 9. 45745 0: 28672 15.
46 .40793 . 25582 .42073 .26347 . 43328 .27119 ,·.·■ 44558 . 27899 . 45765 .28685 14
47 . 40814 · . 255.94 - ; 421094 . 26360 . 43348 .27132 .445.79 .27912 . 45785 > . 28698 13
48: . 40836 . 25607 . 42115 .26372 .43369 .27145 . 44599 .c 27925 . 45805 . 28711 12
49 . 40858 .25620 . 42136 .26385 .43390 .27158 .44619 CJ2I93S . 45825 28724 11
50 .9, 40879 0. 25632 9. 42157 0. 26398 9. 4341Ϊ. 0; 27171 9. 44639 0. 27951 9. 45845 0. 28737 10
51 : ; : 40900 . 2,5645 . 42178 .26411 .43431 4 27184 .44660 ■ 27964 1 45865 . 28751 9
52 . 40922 '. 25658 ; 42199 . 26424 . 43452 .27197 . 44680 . 27977 : 45884 . 28764 8
53 , 40943 .25671 . 42221 . 264:17 43473 . 27210 . 44700 27990 . 45904 , 28777 7
54 . 40965 . 25683 42242 . 26449 , 43493 27223 .44721 ,'.28003 . 45924 , 2S790j 6
55 9. 40986 0. 25696 9. 42263 0. 26462 9: 435,14 0. 27236 9. 44741 0. 28016 9. 45944i 6. 28803! 5
56f. 41P08 , . 2&7 p9 . 4228f4 .26475 ,. 43535 . 27249 ;  44761 . 28029 4. 45964: . 288 Hi! 4

— 57 . 41029 . 25721 ·: 42305 ·". 26488 43555 . 27262 . 44781 .28042' . 45984 v. 28830! 3
58 . 41.051 . 25734 . 42326 ;26501 .435761 . 27275 . 44801 .28055 . 46004 . 28&43 2

. 5 9 . 41072 . 25747 . 42347 . 26514 .<.43596 . 27288 . 44822 . 28068: . 46023 .28856! 1
60 9. 41094 0. 25760 9. 42368 Or 26526 9. 43617 0. 27300 9. 44842 0. 28081 9. 46043 0, 28869 0

299° 297° j 296° j 295°



65 O 66° 67° ,,,

t ' Lop Hav Nat. Hav Log Hav Nat. Hav Log Hav Nat. Hav

0 9. 46043 0. 28869 9, 47222 0. 29663 9. 48378Ό. 30463
1 .4 6 0 6 3 . 28882 . 47241 . 29676 . 48397 . 30477
2 . 46083 . 28895 .4 7 2 6 1 . 29690 .4 8 4 1 6 . 30490
3 . 46103 . 28909 . 47280 *■·. 29703 .4 8 4 3 5 . 30504
4 .4 6 1 2 3 .2 8 9 2 2 . 47300 .2 9 7 16 . 48454 .3 0 5 1 7
5 9. 46142Ό . 28935 9. 4731910. 29730 9, 48473,0. 30530
6 46162 .2 8 9 4 8 . 47338 . 29743 .4 8 4 9 2 .3 0 5 4 4
7 . 46182  . 28961 . 47358 .29756 . 48511 . 30557
8 46202 . 28975 . 47377 . 29770 . 48530 .3 0 5 7 1
9 . . 46222 j . 28988 . 47397 . 29783 .485491 .3 0 5 8 4

10 9 4624Ϊ.0. 29001 9. 47416 0. 29796 9. 48568 0. 30597
11 .4 6 2 6 1 . 2 9 0 14 . 47435 . 29809 . 48587 .3 0 6 1 1
12 . 46281 .2 9 0 2 7 . 47455 . 29823 . 48607 . 30624
13 46301 . 29041 . 47474 . 29836 .4 8 6 2 6 .3 0 6 3 8
14 . 463201 . 29054 . 47493 . 29849 . 4864οι . 30bol
15 9. 46340 0. 29067 9. 47513 0. 29863 9. 48664 Ό. 30664
16 46360 .2 9 0 8 0 . 47532 . 29876 .486831 .3 0 6 7 8
17 . 46380 . 29093 . 47552 .2 9889 .4 8 7 0 2 .3 0 6 9 1
18 . 46399 . 2 9 107 . 47571 . 29903 . 48720 .3 0 7 0 5
19 . 46419| . 2 9 12 0 . 47590 . 29916 . 48739 .3 0 7 1 8
20 9. 46439 0. 29133, 9. 47610 0. 29929 9. 487.*>8 0. 3073’/
21 . 46458 .2 9 1 4 6 . 47629 . 29943 .4 8 7 7 7 . 3 0 i4 5
22 ‘ . 46478 .2 9 1 6 0 . 47648 . 29956 .4 8 7 9 6 . 30758
23 . 46498 .2 9 1 7 3 . 47668 . 29969 ,4 8815 ) , 30772
24 . 46517! .2 9 1 8 6 . 47687 .2 9983 .4 88 3 4 . 3078.-1
25 9. 46537 0. 29199 9. 47706 0. 29996 9. 48853 Ό. 3 0 {«y
26 . 46557 . 29212] . 47725 . 30009 .4 8 8 7 2 ; 30812
27 . 46576 . 29226] . 47745 . 30023 .. 48891 . 30826
28 . 46596 . 29239 . 47764 . 30036 . 48910; .3 0 8 3 9
29 · . 46616 . 29252 . 47783 . 30049 . 48929 . 3085z
30 9. 46635 0. 29265 9. 47803 0. 30063 !). 4894810. 30866
31 . 46655 . 29279 .4 7 8 2 2 -  30076 .4 8 9 6 7 . 30879
32 . 46675 . 2 92 9 2 .4 7 8 4 1 . 30089 -48986 . 30893
33 . 46694 . 29305 .4 7 8 6 0 . 30103 . 49004 . 30906
34 . 46714 . 2 9 318 . 47880 > ,301.16 ..49023 .3 0 9 2 0
35 9. 46733 0. 29332 9. 47899 0. 30129 9. 49042 0. 309.33
36 . 46753 . 29345 .4 7 9 18 . 30143; . 49061 . 30946
37 . 46773 .2 9 3 5 8 . 47937 .: 30156 . 49080 . 30960
38 . . 46792 .2 9 3 7 1 . 47957 . 30i69. . 49099 . 30973
39 . 46812 .2 9 3 8 5 . 47976 .,30183 .4 9 1 1 8 . 30987
40 9. 46831 0. 29398 9. 47995 0. 30196 9. 49137 0. 31000
41 . 46851 ·-. 2 9 4 11 . 48014- .3 0 20 9 .4 9 1 5 5 . 3 1014
42 . 46871 .2 9 4 2 4 .4 8 0 3 3 . 30223 .4 9 1 7 4 .3 1 0 2 7
43 .4 6 8 9 0 -: 29438 . 480^3 30236 . 49193 .3 10 4 1
44 .. 469.10 . 29451 : 48072 *. 30249 . 49212 .3 10 5 4
45 9. 46929 0. 29464 9.,48091 0. 30263 9. 49231 0. 31068
46 . 46949 .2 9 4 7 7 ' .4 8 1 1 0 . 30276 .4 9 2 5 0 .3 10 8 1
47 - '-i-46968 2 9 49 1 . 48129 . 30290 .4 9 2 6 8 .3 1 0 9 4

' 48 .4 6 9 8 8 < 29504 . 48148 . 30303 . 49287 .3 1 1 0 8
49 . 47.007 ··. 2 9 5 17 . 48168 .3 0 3 16 . 49306 .3 1 1 2 1

' 50 9; 47027 0. 29530 S9. 48187= 0. 30330 9. 49325 0. 3 1135
‘ s r ' . 47046 .2 9 5 4 4 .4 8 2 0 6 . 30343 .4 9 3 4 4 .3 1 1 4 8

52 . 47066 .2 9 5 5 7 . 48225 . 30356 .4 9 3 6 2 . 3 1162
53 . 47085 .2 9 5 7 0 i 48244 ,30370 .4 9 3 8 1 . 3 1175
54 . 47105 . 295831 .4 8 2 6 3 . 30383 .4 9 4 0 0 . 3 1 1 ζ9
55 9. 47124 0. 29597 9. 48282 0, 30397 9. 49419 0. 31202
56 . 47144 .2 9 6 1 0 . 48302 . 30410 .4 9 4 3 7 . 31&Ϊ6
57 . 47163 .2 9 6 2 3 . 48321 . 30423 . 49456 .3 1^ 2 9
58 . 47183 .2 9 6 3 7 . 48340 . 30437 .4 9 4 7 5 . 31243
59 . 47202 .2 9 6 5 0 . 48359 . 30450 .4 9 4 9 4 ,3 1 2 5 6
60

4
9. 47222 0. 29663 9. 48378 0. 30463 9. 49512 0. 31270

294° 293° 292°

68°

Log Hav . Nut. Jtnv

49512 ;0. 
49531 
49550 
49568  
49587 
49606j0. 
40625! . 
49643i . 
49662! . 
49681, 
49699,0. 
497181 - 
49737

31270
31283
31297
31310
31324

_ / D O l

497741
9. 4i)793 0. 

49811; . 
49830. . 
498491 
49867
49886
49904
49923
49942
49960

0.

9. 49979j0. 
49997Ϊ . 
50016 . 
50034 . 
50053 Λ 
50072 0. 
50090' 
50109' . 
50127! - 
50146i .

31337  
31351 
31364 
31378  
31391  
'31405 
31418  
31432  
31445  
31459  
31472  
31486  
31499  
31513  
31520  
31540  
31553  
31567  
31580  
315! >4 
31607  
31621 
31634  
31648  
31661

9. 50164:0.
50183
50201
50220
50238
50257
50275
50294
50312
50331

31075  
31688  
31702  
31716  
31729  
31743  
31756  
31770  
31783  
31797

9. 50349 
50368  
50386  

■50405;'·. 
50423.

0.

0,

31810  
31824  
31837  
318^1 
31865  
31878  
31892  
31905  
31919  
31932

50442 0. 
50460  

•50*78  
'50^97 
90515

9.

50534
50552
50570
50589
50607
50626

31946
31959
31973
31987
32000

0.

32014
32027
32041
32054
32068
32082

2 9 1c

69°

Lot: H;iv Nat. Hav / “

9. 50626 5Γ32082 ~60
.50644 . 32095 59
. 50662 . 32109 58
. 50681 . 32122 57 ;
. 50699 . 32136 56 :

9. 5071710. 32150 55
. 50736 . 32163 54
. 50754 . 32177 53
.50772 . 32190 52
. 50791) . 32204 ; 5 1

9. 50809;0. 32217 ' 50
. 50827 . 32231 49
.50846! .32245 48
. 50864 . 32258 47
. 50882 . 32272 46

9. 50901 0. 32285 45
. 50919 . 32299 44
: 50937 .32313 43
: 50956 ; 32326 42
. 50974 .32340 41

9. 50992 0. 32353 '40  ·.
. 51010 .32367 ; 39 '
. 51029 .32381 38
; 51047 .32394 37:
. 51065 .32408 36

9.~51083 Of 32422 35
. 51102 .32435 34
.51120 .32449 3 3 '
.51138 '-’ 32462 32:

51156 32476 31
!). 51174 0. 32490 30
.51193 \ 32503 2 9 ’
.51211 /32517 Ϊ28-
/ 51229 ■'·. 32531 -27.
.51247 .32544 ;26.

9. 5126ο 0. 32558 25“
.51284 ,:3257l 24
.51302 .32585 23

51320 .32599 22
,i5133R .32612 21

9.51356 0. 32626 20
.51374 . 32640 .19
.51393 . 32653 is :
.51411 .32667 17
„ 51429 .32681 H5__

9. 51447 0. 32694 15:
. 51465 . 32708 14,
. 51483 32721 13
. 5150,1 .32735 12
. 51519 .32749 11

9. 51538 0. 32762 10
. 51556 . 32776 9
. 51574 . 32790 . 8
. 51592 .3 2 8 0 3 7
. 5 1610 32817 6

9. 51628  0- 32831 5
:5 16 4 6  ̂32844 4
.5 1 6 6 4 . 32858 3
.5 1 6 8 2 .3 2 8 7 2 2
.5 17 0 0 . 32885 1

9. 5 1718  0. 32899 0

290°



Haversines ( D .

70 « 7 1° 72° 73° 74°

f Lor Hav Nat. Hav Lok llav Nat. Hav Lor Hav Nat. Hav Lok Hav Nat. Hav Log Hav Nat. Hav 0

0 9. 5 17 18 0. 32899 9. 52791 0. 33722 9. 53844 0. 34549 9 .5 4 8 7 8 ft 35381 9. 55893 0. 36218 60
1 .5 17 3 6 . 32913 . 52809 . 33735 . 53861 . 34563 . 54895 ,3 5 3 9 5 .5 5 9 0 9 .3 6 2 3 2 5 9
2 . 51754 . 32926 . 52826 . 33749 . 53879 . 34577 . 5 4 912 . 35409 . 55926 .3 6 2 4 6 58
3 . 51772 . 32940 . 52844 . 33763 . 53896 . 34591 . 5 4 929 . 35423 ; 55943 .3 6 2 6 0 57
4 . 51790 . 32954 . 52862 . 33777 . 53913 . 34604 , 54946 . 35437 . 55960 .3 6 2 7 4 5 6
5 ’ 9. 51808 0. 32967 9. 52879 0. 33790 9. 53931 0. 34618 9. 54963 0. 35451 9. 55976 0. 36288 55
6 .5 1 8 2 6 . 32981 .5 2 8 9 7 . 33804 . 53948  

. 53966
. 34632 . 54980 . 35465 .5 5 9 9 3 .3 6 3 0 2 54

7 . 51844 . 32995 . 52915 . 33818 . 34646 .5 4 9 9 7 . 35479 . 56010 . 363H6 53
8 . 51862 . 33008 . 52932 . 33832 . 53983 . 34660 . 55014 . 35493 . 56027 .3 6 3 3 0 52
9 . 5 1880 . 33022 . 52950 . 33845 . 54000 . 34674 . 55031 . 35507 . 56043 i 36344 51

10 9. 51898 0. 33036 9. 52968 0. 33859 9. 54017 0. 34688 9. 55048 0. 35521 9. 56060 0. 36358 50
11 . 5 19 16 . 33049 . 52985 . 33873 . 54035 .3 4 7 0 1 55065 .3 5 5 3 4 ’.-’56077 ■ v  36372 ;. 49
12 .5 19 3 4 . 33063 . 53003 .3 3 8 8 7 . 54052 . 34715 .5 5 0 8 2 :3 5 5 4 8 ■'56003 . 363<86 i 48
1?
14

. 51952 . 33077 . 53021 .3 3 9 0 0 . 54069 . 34/29 .5 5 0 9 9 .3 5 5 6 2 .561510 .3 6 4 0 0 14 7
. -  51970 . 33090 .5 3 0 3 8 . 33914 . 54087 .3 4 7 4 3 ,5 5 1 1 6 J 35576 !;f:5 6 l2 7 .3 6 4 1 4 14 6

15 9151988 0. 33104 9. 53056 0. 33928 9. 54104 0. 34757 a  55133 a  35590 9. 56144 0. 36428 ‘ 45
16 .5 2 0 0 6 . 3 3 118 . 53073 . 33942 . 54121 . 3477J . 5 5 15 0 . 35604 ^ ’56160 \ 36442 1.44:
17 .5 2 0 2 4 .3 3 1 3 2 . 53091 .3 3 9 5 6 . 54139 .3 4 7 8 4 .5 5 1 6 7 ;3 5 6 r 8 :1- 56177

.3 6 4 7 0
14 3

18 . 52042 . 33145 .5 3 1 0 9 . 33969 .5 4 15 6 . 34798 '. 55184 .3 5 6 3 2 .5 6 1 0 4 42
19 , 52060 .3 3 1 5 9 .5 3 1 2 6 . 33983 .5 4 1 7 3 .3 4 8 1 2 . 55201 , 35646 . 56210 .3 6 4 8 4 41
20 9. 52078 0 33173 9. 5 3144 0. 33997 9. 54190 0. 34826 9. 5 5 218 Ο. 35660 9. 56227 0 .3 6 4 9 8 .4 0
21 . 52096 .3 3 1 8 6 .5 3 1 6 2 . 34Q11 . 54208 .3 4 8 4 0 . 55235 . 35674 156244 if 3 6 512 39‘
22 .5 2 1 1 4 -. 33200 .5 3 1 7 9 . 34024 . 54225 .3 4 8 5 4 . 55252 /. 35688 . 56260 ; ί 36526 38
23 .5 2 1 3 2 . 33214 . 5 3 197 . 34038 . 54242 . 34868 ■; 55269 ; 35702 . 56277 36540 - 3 7
24 . 52150 . 33227 .5 3 2 1 4 . 34052 . 54260 . 34882 ... 55286 .3 5 7 1 6 . 56294 ϊ ί  36^54 ; 36
25 9. 52168 0. 33241 9. 53232 0. 34066 9. 54277 0. 34895 9. 55303 0. 35730 9. 56310 .0; 365^8 35
26 . 52185 ,3 3 2 5 5 . 53249 ,3 4 0 8 0 . 54294 .3 4 9 0 0 . 55320 .3 5 7 4 3 . 56327 ;:-365S2 3 4
27 . 52203 f. 33269 . 53267 . 34093 . 54311 .3 4 9 2 3 .55337- : 35757 . 56343 9 :3 6 5 9 6 33
28 . 52221 ,..33282 .5 3 2 8 5 .3 4 1 0 7 . 54329 .3 4 9 3 7 . 55354; „ / 357ΫΪ 56360 L i 3 6 6 10 3 2
29 . 52239 .3 3 2 9 6 .5 3 3 0 2 . 34121 . 54346 .3 4 9 5 1 : 5537Q .. 357&5 1 56377 36624 31

‘ 30 9 .5 2 2 57 0 .3 3 3 1 0 9. 53320 0. 34135 9. 54363 0. 34065 9, 55387: 0 .3 5 7 9 0 9. 56393 0:1.36638 3 0
■"31 . 52275 ’■■33323 . 53337 . 34149 . 54380 . 3497,9 . 55404 . 35813 : 56410 ■.36652 29
■ · 3 2 . 52293 . 33337 .5 3 3 5 5 . 34162 . 54397 . 349:92 . 55421 . 35827 1- 56426 H.36666 • 28
Γ -33' .5 2 3 1 1 . 33351 . 53372 . 34176 . 54415 . 350Q6 .,55438 . 35841 1 56443 > .36680 27:
*-■■34'·: . 52328 .3 3 3 6 5 . 53390 . 34190 . 54432 .3 5 0 2 0 ;5 5 4 5 5 . 35855 . 56460! j 36604 2 6

35 9. 52346 0. 33378 9. 53407 0. 34204 9. 54449 0.;35034 9.;:55472 0. 35869 9. 56476 0 :3 6 7 0 8 25
-36 Λ 52364 ·.■ 33392 . 53425 . 34218 . 54466 .3 5 0 4 8 i :  55489 . : 35883 . 564$3 ί .3 6 7 2 2 24  ‘

:··:-3Τ·· . 52382 . 33406 . 53442 . 34231 . 544^1 .3 5 0 6 2 . 55506 .3 5 8 9 7 ■'. 56509 \· 36736 23
38 . 52400 . 33419 . 53460 . 34245 . 54501 . 35076 , - 55523 ..  3 5 9 1 ί r . 56526 . 367501 22
39 '■j 52418 33433 . 53477 . 34259 . 54518 ,~3509p - 55539 . 35925 \ 56543 :3 6 7 6 4 21
40 9 ?52436 0. 33447 9. 53495 0. 34273 9. 54535 0. 35103 9. 55556 0. 35939 9. 56559 0 :3 6 7 7 8 20
41 . 52453 . 33461 . 5 3512 . 34287 .5 4 5 5 2 ; 3 5 117 . 5557% . 35953 . 56576 .3 6 7 9 2 19
42 .5 2 4 7 1 . 33474 . 53530 . 34300 . 54569 . 35131 .5 5 5 9 0 :* 5 9 6 7 , 56592 .3 6 8 0 6 18
43 . 52489 . 33488 .5 3 5 4 7 . 34314 . 54587 .3 5 1 4 5 . 55607 . 35&81 . 56609 .3 6 8 2 0 17
44 .5 2 5 0 7 . 33502 . 53565 . 34328 . 54604 . 35159 . 55624 . 35995 56625 .3 6 8 3 4 16
45 9. 52525 0. 33515 9. 53582 0. 34342 9. 54621 0  35173 9. 55641 0 ,3 6 0 0 9 9. 56542 

. 5665»
0. 36848 15

46 . 52542 . 33529 .5 3 6 0 0 .3 4 3 5 6 .5 4 0 3 8 .^ 35187 . 55657 . 36023 . 36862] 14
47 . 52560 . 33543 .5 3 6 1 7 . 34S69 ,5 4 6 5 5 .3 5 2 0 1 . 55674 . 36036 . 56675 13 6 8 7 7 13
48 . 52578 . 33557 . 53635 . 34383 .5 4 6 7 2 . 35215 .5 5 6 9 1 . 36050 56692 .3 6 8 9 1 12
49 : 52596 .3 3 5 7 0 . 53652 .3 4 3 9 7 •■54G89 . 35*228 . 55708 : 36064 „ 56708 ,3 6 9 0 5 11
50 ί 9. 52613 0. 33584 9. 53670 0. 34411 9. 54707 OT 35242 9. 55725,0: 36078 9. 56725 0. 3 6 9 19 10
5 ΐ ; 52631 . 33598 . 53687 .3 4 4 2 5 .5 4 7 2 4 .3 5 2 5 6 . 55742 . 36092 , 56741 36933 9

'' 52 .5 2 6 4 9 . 3 3 612 . 53704 34439 . 54741 . 352,70 . 55758 . 36i0G! . 56758 , 36947 8
53 .5 2 6 6 7 ·. 33625 .5 3 7 2 2 .3 4 4 5 2 : 54758 .351284 ,. 5 S j 4 5 

. 5579‘i
. 36120 56774 . 3 6961 7

; 54 ι 52684 .3 3 6 3 9 . 53739 .3 4 4 6 6 , 54775 .3 5 2 9 8 . 36134 . 56791 ?. 36975 6
55 9. 52702 0. 33653 9. 53757 0. 34480 9. 54792 0. 35312 9. 55809 0. 361481 9. 56807 0. 36989 5
56 . 52720 . 33667 .5 3 7 7 4 .3 4 4 0 4 . 54809 .3 5 3 2 6 1 55826 .3(5162 . 56824 l'i 3 7003 4
57 I 52738 ; 33680 . 53792 .3 4 5 0 8 . 54826 .3 5 3 4 0 .5 5 8 4 2 . 36176 . 56840 3 7 0 17 3
58 .5 2 7 5 5 . 33694 . 53809 . 3 4 β ϊ ί . 54843 . 35354 . 55859 . 361§6 . 56856 .3 7 0 3 1 2
59 . 52773 . 33708 . 53826 .3 4 5 3 5 . 54860 . 35368 . 55876 . 36204 . 56873 .· 3 / 0 4 5 1
60 9. 52791 0. 33722 9. 53844 0: 34549 9. 54878 0. 35381 9. 55893 0: 362IR 9. 56889 0. 3 7 05 9 0

289° 288° 287° 28®° 285°
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.'75° ■ 76° : ' 77° 78° 79°

t
Lor Hav Nat. Hav Log Hav̂ Nat. Hav

/ · 1 ·
Log HaV i f  *12 NatJ Hav' Log Hav Nat. Hav Log Hav Nat. Hav

0
1
2
3
4
5
6
7
8 
9

9. 56889 
. 56906 
. 56922 
. 56939 
.56955 

9. 56972 
. 56988 
. 57005 
. 57021 
. 57037

0. 37059 
.37073 
. 37087 
. 37101 
.37115

9. 57868 
.57885 
.57901 
.57917 
.57933

0.3.7904 
. 37918 
. .37932 
. 37946 
- 379.60

9. 58830 
. 58846 
. 5S862 
.58578 
. 58893

0. 38752 
. 38767 
. 38781 
. 38795 
. 38809

9. 59774 
. 59790 
. 59806 
. 59821 
. 59837

0. 39604 
.39619 
.39633 
.39647 

.. 39661

9. 60702 
.60717 
. 60733 
. 60748 
.60763

0. 40460 
. 40474 
. 40488 
. 40502 
. 40517

60
59
58
57
56

0. 37129 
.37143 
.37157 
.37171 
.37186

9. 57949 
. 57965 
. 57981 
. 57998 
. 58014

0. 37974 
.37989 
. 38003 
. 38017 
. 38031

9. 58909 
.58925 
. 58941 
. 58957 
. 58973

0. 38823 
. 38837 
.38852 
.38866 
. 38880

9. 59852 
.59868 
. 59883 
. 59899 
. 59915

0. 39676 
.39690 
.39704 
.39718 
. 39732

9. 60779 
.60794 
.60809 
.60825 
. 60840

0. 40531 
. 40545 
. 40560 
. 40574 
. 40588

55
54
53
52
51

10
11
12
13
Μ

" 9. 57054 
.57070 
. 57087 
. 57103 
. 57119

0. 37200 
.37214 
.37228 
. 37242 
.37256

9. 58030 
.58046 
. 58062 
. 58078 
. 58094

0. 38045 
.38059 
. 38073 
. 38087 
. 38102

». 58989 
. 59004 
. 59020 
. 59036 
.59052

0. 38894 
. 38908 
. 38923 
.38937 
.38951

9. 59930 
.59946 
. 59961 
. 59977 
. 59992

0. 397471 
.39761 
. 39775 
.39789 
. 39804

9. 60855 
.60870 
. 60886 
. 60901 
. 60916

0. 40602 
.40617 
.40631 
v40645 
. 40660

50
49
48
47
46

- i r
16
17
18 

“ 19 -

9. 57136 
.57152 
. 57169 
. 57185 
,57201 

9. 57218 
. 57234 
. 57250 
. 57267 
. 57283

0. 37270 
. 37284 
.37298 
. 37312 
. 37326

9. 58110 
. 58126 
.58143 
.58159 
. 58175

0. 38116 
.38130 
. 38144 
.38158 
. 38172

9. 59068 
. 59083 
.59099 
.59115 
. 59131

0. 38965 
. 38979 
. 38994 
. 39008 
. 39022

9. 60008 
. 60023 
.60039 
.60054 
. 60070

0. 39818 
.39832 
.39846 
.39861 
.39875

9. 60931 
■ . 60947 
. 60962 
.60977 
.60992

0. 40674 
. 40688 
. 40702 
. 40717 
. 40731

45
44
43
42
•41

20
21
22
23
24

0. 37340 
.. 37354 
. 37368 
.37382 
. 37397

9. 58191 
. 58207 
. 58223 
. 58239 
. 58255

0. 38186 
.38200 
. 38215 
. 38229 
. 38243

9.59147 
.59162 
. 59178 
. 59194 
. 59210

0. 39036 
. 39050 
. 39064 
. 39079 
. 39093

9. 60085 
.60101 
. 60116 
. 60132 
. 60147

0. 39889 
.39903 
.39918 
.39932 
.39946

9. 61008 
. 61023 
. 61Q38 
. 61053 
. 61069

0. 40745 
. 40760 
. 40774 
. 40788 
. 40802

,40
39
38
37
36

25
26
27
28 
29

9. 57299 
. 57316 
. 57332 
. 57348 
. 57365

0. 37411 
.37425 
.37439 
.37453 
.37467

9. 58271 
. 58287 
. 58303 
. 58319 
.58335

0. 38257 
.38271 
.38285 
.38299 
.38314

9. 59225 
. 59241 
. 59257 
. 59273 
.59289

0. 39107 
.39121 
.39135 
.39150 
.39164

9. 60163 
. 60178 
.60194 
. 60209 
. 60225

0. 39960 
.39975 
.39989 
.40003 
. 40017

9. 61084 
.61099 
.61114 
.61129 
.61145

0. 40817 
.40831 
. 40845 
. 40860 
. 40874

35
34
33
32
31

30
31
32
33
34

9. 57381 
. 57397 
. 57414 
. 57430 
. 57446 

9. 574(53 
. 57479 
, 57495 
. 57511 
. 57528 

9"57544 
. 57560 
. 57577 
. 57593 
. 57609 

<J. 57625 
. 57642 
. 57658 
.57674 
. 57690 

y. 57706 
. 57723 
. 57739 
. 57755 
. 57771

0. 37481 
.37495 
. 37509 
.37523 
. 37537 

0. 37551 
.37566 
.37580 
. 37594 
. 37608

9. 58351 
.58367 
. 58383 
.58399 
. 58415

0. 38328 
.38342 
.38356 
.38370 
. 38384

9. 59304 
.59320 
.59336 
.59351 
. 59367

0. 39178 
.39192 
.39206 
.39221 
. 39235

9. 60240 
. 60256 
. 60271 
. 60287 
. 60302

0. 40032 
. 40046 
. 40060 
. 40074 
. 40089

9. 61160 
.61175 
.61190 
. 61205 
.61221

0. 40888 
. 40903 
. 40917 
. 40931 
. 40945

30
29
28
27
26

35
36
37
38
39

9. 58431 
. 58447 
. 58463 
. 5847» 
. 58495

0. 38398 
. 38413 
. 38427 
.38441 
. 38455

9. 59383 
. 59399 
.59414 
. 59430 
. 59446

0. 39249 
. 39263 
.39277 
.39292 
.39306

9. 60318 
. 60333 
. 60348 
.60364 
.60379

0. 40103 
.40117 
. 40131 
. 40146 
. 40160

9. 61236 
. 61251 
. 61266 
. 61281 
. 61296

0. 40960 
. 40974 
. 40988 
. 41003 
. 41017

25
24
23

.22
21

40
41
42
43 

,44

0. 37622 
. 37636 
. 37650 
. 37664 
.37678

9. 58511 
. 58527 
. 58543 
. 58559 
. 58575

0. 38469 
.38483 
.38498 
. 38512 
.38526

9. 59461 
. 59477 
. 59493 
. 59508 
. 59524

0. 39320 
. 39334 
. 39348 
. 39363 
.39377

9. 60395 
.60410 
.60426 
.60441 
. 60456

0. 40174 
. 40188 
.40203 
. 40217 
. 40231

9. 61312 
.61327 
.61342 
.61357 
.61372

0. 41031 
. 41046 
. 4106Q 
. 41074 
. 41089

20
19
18
17
16

45
46
47
48
49

0. 37692 
.37706 
. 37721 
.37735 
.37749

9. 58591 
.58607 
. 58623 
. 58639 
. 58655

0. 38540 
. 38554 
. 38568 
. 38582 
. 38597

9. 59540 
. 59556 
. 59571 

59587 
. 59602

0.39391 
.39405 
. 39420 
.39434 
. 39448

9. 60472 
160487 

.|60502 

.60518 

.160533

0. 40245 
.40 26 0  
„ 40274 
J 40288 
.•40303

9. 61387 
. 61402 
. 61417 
.61433 
.61448

0. 41103 
. 41117 
. 41131 
. 41146 
. 41160

15
14
13
12
11

50
51
52
53
54

0. 37763 
.37777 
.37791 
.37805 
.37819

9. 58671 
. 58687 
.58703 
. 58719 
. 58735

0. 38611 
, 38625 
.3863» 
.38653 
. 38667

9. 59618 
. 59634 
.59649 
. 59665 
. 59681 

9.· 59696 
.59712 
. 59728 
. 59743 
: 59759 

9. 59774

0. 39462 
.39476 
.39491 
: 39505 
. 39519

9.'60549 
. 60564 

60579 
. 60595 
. 60610

0.40317 
.40331 
.p 40345 
.40360  
. 40374

9.61463 
. 61478 
. 61493 
. 61508 
. 61523

0. 41174 
. 41189 
. 41203 
. 41217 
. 41232

10
9
8
7
6

£5
56
57
58
59
60

9. 57787 
. 57804 
. 57820 
. 57836 
. 57852 

9. 57868

0. 37833 
. 37847 
. 37862 
. 37876 
.37890 

0. 37904

9. 58750 
. 58766 
. 58782 
. 58798 
. 58814 

9. 58830

0. 38682 
. 38696 
.38710 
.38724 
. 38738 

0. 38752

0. 39533 
.39548 
.39562 
. 39576 
. 39590 

0. 39604

9. 60625 
. 60641 
. 60656 
. 60671 
. 60687 

9. 60702

0. 40388 
. 40402 
. 40417 
. 40431 
. 40445 

0. 40460

9. 61538 
. 61553 
. 61568 
. 61583 
. 6159S 

9. 61614

0. 41246 
. 41260 
. 41275 
*. 41289 
. 41303 

0. 41318

5 . 
4 
3 
2 
1 
0
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Γ ··■·■··■"■·· - ■ ........  . . .

t

80° 81° 82° 83° 84°

t
Lop Hav Nat. tlav Lor Hav Nat. Hav Log Hav Nat. Hav Log Hav Nat. Hav Log Hav Nat. Hav

0
-1
2
3

• '4 
:'··ί·5

• ?ε"'β
1 7 

8
, 9

9. 61614 
. 61629 
.61644 
; 61659 
. 61674

0, 41318 
. 41332 
. 41346 
.41361 
.41375

9. 62509 
.. 62524 
. 62538 
. 62553 
. 62.568

0. 42178 
.42193 
: 42207 
. 42221 
1 42236

9. 63389 
.63403 
: 63418 
. 63432 
Γ63447

0. 43041 
. 43056 

43070 
. ,43085 

4M 99

9. 64253 
.64267 
·. 64281 
. 64296 

64310

0. 43907 
, 43921 
, 43935 
. 43950

9/65102 
, 65116 
- 65130 
; 65144
V jssisg

0. 44774 
...44788 
. 44803 

•\ €4817 
-44831

.60
59
i58
-57

-■56
55
f54
Ϊ53
'-52
'51

9. ;6 Γ 689 
.61704 
.61719 
; 61734 

k . 617 49

0. 41389 
. '41404 
.41418 

V,414,32 
. 41447

9. .62583 
. 6259.8 
. 62612 
. 62627 
. 62642

0. 42250 
. ’42264 
. 42279 
. 42293 
.42308

9. 63461' 
. (5347,6 
. 634^0 
. 163505 
; 63519

0. 43113 
. S3128 
. '43142 
.43157 
. 43171

9. 64324 
. 64339 
. 64353 
. 84367 
.64381

0. 43979 
. 43993 
.. 44008 
. 44022 
• 44036

9. 65172 
.. 65186 
. 165200 
. 65214 

65228

0. 44846 
. 44$60 
. 44875 
. 44889 
.44904

10
11

r 12
i ' i’:13 

14 “

9. 61764 
. 61779 
. 61794 
: 611509 
. 61824

0. 41461 
.41475 
.41490 
ν.41504 
. 41518

9. 62657 
. 62671 
. 62686 
. 62701 
. 62716

0. 42322 
. 42336 
. 42351 
. 42365 
.42379

9. 63534 
. 63548, 
. 63563 
:. 63577 
.63592

0. ,43185 
.43200 
. 432ΪΓ4 
. 431229 
: 43243

9. 64396 
. 64410 
. 64424 
. 64438 
v 64452

0. 44051 
. 44065 
.44080 
. 44094 
. 44109

9. 65242 
. 65256 
. 65270 
. 65284 
.65298

0. 44918 
. 44933 
. 44947 
. 44962 
..44076

<50 
(49 
i:48 
{47 
;46 
45 

'· 44 
043 
,42 
:41

15
16
17
18 
19

9. 61839 
. 61854 
. 61869 
·. 61884 
. 61899

0. 41533 
. 41547 
.41561 
; 41576 
. 41590

9. 62730 
. 62745 
. 62760 
. 62774 
. 62789

0. 42394 
. 42408 
.42423 
.42437 
.42451

9. 63606 
. 63621 
. 63635 
. 63649 
. 63664

0. 43257 
. 43272 
. 43286 
. 43301 
. 43315

9. 64467 
. 64481 
. 64495 
.64509 
.64523

0. 44123 
.44138 
. 44152 
. 44166 
. 44181

9.65312 
. 65326 
. .65340 
. .65334 
,65368

0. 44991 
. 45005 
. 45020 
. 45034 

-.45048

20 
: 21 ■ 

22 
; 23 

24

9. 61914 
. 61929 
. 61944 
; 6L959 
. 61974

0. 41604 
. 41619 
. 41633 
. 41647 
. 41662

9. :62804 
.62819 
. 62833 
. 62848 
.162863

0. 42466 
. 42480 
.42494 
. 42509 
. 42523

9. 63678 
. .63693 
. 63707 
. 63722 
.63736

0.43330 
. 43344 
. 43358 
.43373 
,43387

9. 64538 
. 64552 
.64566 
. 64580 
■: 64594

0. 44195 
.44210 
.44224 
. 44239 
'. 44253

9. 65382 
. 65396 
. 65410 
.65424 
,.65438

0. 45063 
.45077 
. 45092 
. 45,106 
.-45121

40
?:39
,38
.37
36

;35
34
33

132
•31

25
26
27
28 
29

9. 61989 
. 62003 
. 62018 
, 62033 
. 62048

0. 41676 
. 41690 
. 41705 
. 41719 
. 41733

9. 62877 
. 62892 
.6290.7 
. 6292-1 
. 62936

0. 42538 
. 42552 
. 42566 
. ‘42581 
. 425S5

9. 63751 
.63765 
. 63779 
. 63794 
. 63808

0. 43402 
.43416 
.43430 
.43445 

43459

9. 64609 
. 64623 
. 64637 
. 64651 
. 64665

0. 44268 
.44282 
. 44296 
.44311 
,  44325

9. 65452 
.65466 
.65480 
.65493 
, 65507

0. 45135 
. 45150 
. 45164 
. 451,79 
; 451.03

30
31
32
33
34

9. 62063 
. 62078 
. £2093 
. 62108 
. 62123

0. 41748 
. 41762 
. 41776 
. 41791 
. 41805

9. 62951 
. 62965 
. 62980 
.62995 
. 630(39

0. 42610 
.42624 
. 42638 
. 42653 
.42667

9. 63823 
.63837 
. 63851 
. 63866 
.63880

0. 43474 
.43488 
. 43503 
.'43517 
: 43531

9. 64679 
.64694 
.. 64708 
. 64722 
. 64736

0.44340 
. 44354 
. 44369 
. 44383 
,44398

9. 65521 
. 65535 
.65549 
. 6556.3 
- 65577

0. 45208 
. 45222 
. 45237 
. 45251 
• 452,66

i 30 
29 

;28  
127 
; 26 
25 

,24  
< 23 
ϊ 22 
?, 21

35 
- 36

37
38
39

9. .62138 
. 62153 
. 62168 
.62182 
. 62197

0. 41819 
. 41834 
. 41848 
. 41862 
.41877

9. 63024 
. 63039 
. 63053 
. 63068 
. 63082

0. 42681 
. 42696 
. 42710 
. 42725 
. 42739

9. 63895 
.63909 
. 63923 
.63938 
. 63952

0.43546 
.'43560 
. 43575 
.43589 
. 43603

9. 64750 
.64764 
. 64778 
.: 64793 
·, 64807

0.. 44412 
.’44427 

44441 
. 44455 
. 44470

9. 65591 
65605 

. 65619 

. 65632 

. 65646

0. 45280 
. 45295 
. 45309 
. 4i>324 
. 45338

40
41
42
43
44
45
46
47 
48. 
49

9. 62212 
. 62227 
. 62242 
.-62257 
. 62272

0. 41891 
.41905 
. 41920 
. 41934 
. 419.4 9

9. 63097 
.63112 
. 63126 
. 63141 
. 63156

0. 42753 
. 42768 
. 42782 
. 42797 
.42811

9. 63966 
.63981 
.63995 
. 64010 
. 64024

0. 43618 
.43632 
.43647 
. 4r3661 
. 43676

9. 64821 
, 64835 
. 64849 
. 64863 
. (>4877

0,44484 
, 44499 

44513 
; 44528 
,44542

9. 65660 
. 65674 
. ‘65688 
. 65702 
„ 65716

0. 45353 
. 45367 
. 45381 
. 45396 
. 45410

; 20 
I 19 
} 18 
j 17 
? 16 

15
; i4

13 
, 12 

11

9,62287 
. 62301 
. 62316 
, 62331 
. 62346

0. 41963 
. 41977 
. 41992 
.42006 
.42020

9. 63170 
. 63185 
. 63199 
. 63214 
. 63228

0. 42825 
. 42840 
. 42854 
. 42869 
. 42883

9. 64038 
. §4053 
. 64067 
. 64081 
. 64096

0. 43690 
. 43704 
.43719 
J 43733 
. 43748

9. 64891 
. 64905 
. 64919 
. 64934 

h: 64948

0. 44557 
.44571 

44586 
. 44600 

: .  44614

9. 65729 
.65743 
. 65757 
.65771 
, 65785

0. 45425 
. 45439 
. 45454 
. 4^468 
,. 45483

50 
ί51 
52 

- 53; 
■54

9. 62361 
. 62376 
.62390 

62.405 
.62420

0. 42035 
. 42049 
. 42063 
.42078 
. 42092

9·ί&3243 
.«3258  
. 63272 
. 63287 
. 63301

0. 42897 
. 42312 
, 42926 
.42941 
,•42955

9. 64110 
. 64124 
. 64139 

...: 64Ϊ53 
•\· 64167

0; 43762 
. ‘43777 
.43791 
. 43805 
:: 43820

9/64962 
J'64976 
.64990 
. 65004 

... ,65018

0. 44629 
. 44643 
.44658 
.-44672 

... 44687

9.-65799 
.6581-2 
. 65826 
. 65840 
:. 65854

0. 45497" 
. 45o12 
. 45526 
. 40541 
. 45555

10 
9 

. 8 
: 7 

6
55
56
57
58
59 

- 60

9. 62435 
. 62450 
. 6246ί4 
. 62479 
, 62494 

9. 62509

0. 4 2106 
i 42121 
. 42135 
.42150 
."42164 

0. 42178

9. 63316 
. 63330 
.63345 
. 63360 
. 63374 

9. 63389

0. 42969 
. 42984 
.42998 
. 43013 
. 43027 

0. 43041

9. 64181 
. 64196 
. 64210 
. 64224 
. 64239 

9. 64253

0: 43834 
: 43849 
; 43863 
. 43878 
.43892 

0. 43907

9. .65032 
.65046 
. 65060 
.65074 
. 65088 

9. 65102

0. 44701 
,  44716 
; 44730 
. 44745 
. 44759 

0; 44774

9. 65868 
. 65881 

65805 
. 65909 

. .65923 
9. 65937

0. 45570 
. 45584 
. 45599 
. 45613 
,  45628 

0. 45642

5
4
3
2
1
0
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85° 86°

0CO 88° 89°

/ Log Hav Nat. Hav Log Hav Nat. Hav Log Hav Nat. Hav Lor Hav Nat. Hav Lor Hav Nat. Hav /

ο 9. 65937 0. 45642 9. 66757 0. 46512 9. 67562 0. 47383 9. 68354 0. 48255 9. 69132 0. 49127 60 j
1 . 65950 . 45657' . 66770 . 46527 67576 . 47398 . 68367 -. 48270 . 69145 . 49142 59
2 . 65964 .45671 . 66784 . 46541 67589 . 47412 . 68380 . 48284 . 69158 . 49156 58
3 . 65978 . 45686 . 66797 .46556 67602 . 47427 . 68393 . 48299 . 69171 . 49171 57 :
4 . 65992 . 45700 . 66811 . 46570 *67616 . 47441 .68407 .48313 ■-· 69184 . 49.186 56
5 9 66006 0. 45715 9. 66824 0. 46585 9. 67629 0. 47456 9. 68420 0. 48328 y. 69197 0. 49200 55
6 . 66019 .45729 . 66838 . 46599 67642 . 47470 . 68433 .48342 69209! . 49215 54
7 *66033 . 45744 .66851 . 46614 67656 . 47485 . 68446 , 48357 69222 . 49229 53 j
8 66047 .66865 . 46628 67669 . 47499 . 68459 . 48371 . 69235 . 49244 52
9 . 66061 . 45773 . 66878 . 46643 - 67682 . 47514 68472 . .48386 

0. 48400
69248

'69261
V49258 

0. '49273
• 51
50 ;10 9. 66074 0. 45787 9. 66892 0. 46657 9. 67695 0. 47528 9. 68485 !).

11 . 66088 . 45802 .66905 . 46672 67709 . 47543 . 68498 . 48415 * 69274 . 49287 49
12 . 66102 . 45816 . 66919 . 46686 67722 . 47558 . 68511 . 48429 . 69286 .'. 49302 48
13 .66116 . 45831 . 66932 . 46701 67735 .47572 . 68524 . 48444 . 69299 . 49316 . 47
14 . 66129 . 45845 . 66946 . 46715 . 67748 .47587 . 68537 [ . 48459 - 69312 .'49331 46 ·

9. 66143 0. 45860 9. 66959 0. 46730 9. 67762 0. 47601 9. 68550 0. 48473 9, 69325 [0. 49346 45
16 . 66157 . 45874 . 66973 . 46744 67775 . 47616 . 68563 . 48488 69338 . 49360 . 44
17 . 66170 . 45889] . 66986 . 46759 67788 .47630 . 68576 . 48502 69350 . 49375 43;
18 . 66184 . 45903 .67000 . 46773 67801 .47645 . 68589 . 48517 69363 . 49389 ■ 42·;
19 . 66198 . 45918 . 67013 . 46788 . 67815 . 47659 . 68602 . 48531 69376 . 49404 41:
20' 9. 66212 0. 45932 9. 67027 0. 46802 9- 67828 0. 47674 9. 68615 0, 48546 9. 69389 0. 49418 40 ί
21 . 66225 .45947 . 67040 . 46817 67841 . 47688 .68628 . 48560 . 69402 r 49433 39
22 . 66239 . 45961 . 67054 . 46831 67854 . 47703 .68641 . 48575 . 69414 .49447 38
23 . 66253 . 45976 . 67067 . 46846 67868 . 47717 . 68654 . 48589 69427 . 49462 37
24 . 66266 . 45§90 . 67081 . 46860 67881 . 47732 . 68667 . 48604 69440 . 49476 

0. 49491
36
35 "25 9. 66280 0. 46005 9. 67094 0. '46875 9. 67894 0. 47746 9. 68680 0. 48618 y. 69453

26 . 66294 .46019 . 67108 . 46890 67907 . 47761 . 68693 . 48633 . 69465 . 49505 34
27 . 66307 . 46034 .67121 . 46904 67920 . 47775 . 68706 . 48648 . 69478 . 49520 33.
28 . 66321 . 46048 . 67134 . 46919 67934 . 47790 .68719 . 48662 . 69491 . 49535 32
29 . 66335 . 46063 . 67148 . 46933 . 67947 . 47804 . 68732 . 48677 * 69504 . 49549 

0. 49564
31
'3030 9. 66348 0. 46077 9. 67161 0. 46948 9. 67960 0. 478l'9 9. 68745 0. 48691 y. 69516

31 . 66362 . 46092 I 67175 . 46962 . 67973 . 47834 : 68758 . 48<706 69529 . 49578 29
32 . 66376 .46106 . 67188 . 46977 67986 . 47848 . 68771 . 48720 . 69542 . 49593 28
33 . 66389 . 46121 . 67202 : 46991 ■ . 68000 .47863 . 68784 . 48735 . 69555 . 49607 . 27
34 . 66403 . 46135 . 67215 . 47006 . 68013 . 47877 . 68797 . 48749 • 69567 . 49622 

0. 49636
26
25~"*35 9. 66417 0. 46150 9. 67228 0. 47020 9. 68026 0. 47892 9. 68810 O'. 48764 y. 69580

36 . 66430 . 46164 . 67242 . 47035 68039 . 47906 . 68823 . 48778 69593 ·. 4955T 24
37 .66444 .46179 . 67255 . 47049 68052 . 47921 . 68836 . 48793 69605 49665 23
38 . 66458 . 46193 . 67269 . 47064 68066 . 47935 . 68849 . 48807 69618 . 49680 22
39 . 66471 .46208 . 67282 . 47078 68079 . 47950 . 68862 . 48822 . 69631 . 49695 21
40 9. 66485 0. 46222 9. 67295 0. 47093 9. 68092 0. 47964 9. 68875 0. 48837 9. 69644 0. 49709 20
41 . 66499 .46237 . 67309 .47107 68105 .47979 . 68887 . 48851 . 69656 . 49724 19
42 665 F2 .46251 .67325 . 47122 68118 . 47993 . 68900 .48866 69669 . 49738 18
'43 . 66526 .46266 . 67336 . 47136 68131 . 48008 · . 68913! . 48880 69682 . 49753 17
44 . 66539 . 46280 . 67349 . 47151 . 68144 . 48022 . 68926! . 48895 • 69694 . 49767 16

1545 9. 66553 0. 46295 9. 67362 0. 47165 9. 68158 0. 48037 9. 68939 0. 489091 9. 69707 0. 49782
46 . 66567 ' .  46309 . 67376 .47380 68171 . 48052 . 68952 . 48924 . 69720 . 49796 14
47 . . 66580 . 46324 . 67389 . 47194 68184 . 48066 . 68965 . 48938 . 69732 . 49811 13
48 . 66594 . 46338 . 67402 .47209 68197 . 48081 . 68978 . 48953 69745 . 49825 12
49 . 66607 . 46353 . 67416 . 47223 68210 . 48095 . 68991 . 48967 69758 . 49840 11
50 9. 66621 0. 46367 9. 67429 0. 47238 9. 68223 0. 48110 9. 69004 0. 48982 9. 69770 0. 49855 10
51 . 66635 . 46382 . 67443 .47252 68236 . 48124 . 69017 . 48997 . 69783 .49869 9
52 . 66648 .46396 . 67456 .47267 68249; .48139 . 69029 . 49011 . 69796 . 49884 8
53 . 66662 . 46411 . 67469 .47282 68263 . 48153 . 69042 . 49026 , 69808 : 49898 7
54 . 66675 . 46425 . 67483 . 47296 68276 . 48168 . 69055 . 49040 . 69821 . 49913 6
55 9. 66689 0. 46440 9. 67496 0. i f 311 9. 68289 0. 48182 9. 69068 0. 49055 9. 69834 0. 49927 5
56 . 66702 . 46454 . 67509 . *7325 68302 . 48197 . 69081 . 49069 69846 . 49942 4
57 . 66716 . 46469 . 67522 . 47340 68315 . 48211 . 69094 . 49084 69859 . 49956 3
58 . 66730 .46483 . 67536 .47354 68328 . 48226 . 69107! . 49098 . 69872 . 49971 2

159 . 66743 . 46498 . 67549 . 47369 68341 . 48240 . 69120 . 49113 . 69884 . 49985
60 9. 66757 0. 46512 9. 67562 0. 47383 9. 68354 0. 48255 9. 69132-0. 491271 9. 69897 0. 50000 0
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/

90° 91° 92° 93° j '

i ;O:<91

■ ■ A
Lop llav Nat. Hav'ΛΟ •Log Has': r

Nat. Hav •Log Ha?; Nat. Hay ioK Hav Nat. HaS• ί * Eog Hav
·.- L· ■ · :■ >

r?· 1 i-
Nat. Hav

ο a  69897 0. 50000 9. 70648 0. 50873 9. 71387 0. 51745 9. 72112 0. 526*7 9'i72825 0.^53488 60
1 ' ,6 9 9 1 0 . 50015 .7 0 6 6 1 . 50887 . 71399 . 51760 .7 2 1 2 4 .5 2 0 3 1 ’.*72837 .-53502 59 f
2 .6 9 9 2 2 . 50029 :7 0 6 7 3 . 50902 . 7 14 1 1 . 51774 . 72136 . 52646 V 72849 .53517 . 58,
3 ■ . 69935 .5 0 0 4 4 .7 0 6 8 6 . 50916 . 71423 .'51789 . 72148 .5266.0 ;. 72861 .5 3 5 3 1 57

Λ  4V 699481*. 50058 . 70698 . 50931 .7 1 4 3 6 . 51803 .7 2 16 0 .5 2 6 7 5 .. 72873 53546 56
5 9. 69960 0: 50073 9. 70710 0 .5 0 9 4 5 9. 71448 0. 51818 9. 72172 0. 52689 9. 72884 0. 53 560 55
6 , V69973 .5 0 0 8 7 . 70723 . 50960 . 71460 . 51832 . 72184 . 52704 . 72896 •■v 53575 54

··■·■ 7 ' 69985 .5 0 1 0 2 . 70735 .5 0 9 7 4 .7 1 4 7 2 . 51847 . 72196 . 5 2718 . 72908 ,5 3 5 8 9 53
2 : § . 69998 ■·; 50116 . 70748 .. 50989 . 71484 . 51861 . 72208 . 52733 .7 2 9 2 0 53604 5 2

9 .7 0 0 1 1 .5 0 1 3 1 . 70760' .5 1 0 0 3 .7 1 4 9 6 . 51876 . 72220 . 52748 .7 2 9 3 1 .5 5 6 1 8 5 1
10 9. 70023 0. 50145 9. 7077210. 5 10 1 8 9. 71509 0. 51890 9. 72232 0. 52762 9. 72943 0: 53633 50
i i . 70036 . 50160 .7 0 7 8 5 . 51033 . 71521 . 51905 . 72244 . 52777 .7 2 9 5 5 . 53647 ■. 49

ΰ ' 12 ; 70048 .5 0 1 7 5 .7 0 7 9 7 . 51047 .7 1 5 3 3 .5 1 9 1 9 . 72256 . 52791 .7 2 9 6 7 .5 3 6 6 2 4g
.7 0 0 6 1 ' :'50189 .7 0 8 0 9 . 5 1062 . 71545 . 51934 . 72268 , 52806 .7 2 9 7 8 .5 3 6 7 6 4 7

"· i j i ' ?  70074 ί  50204 . 70822 . 51076 . 71557 . 51948 . 72280 . 52820 .7 2 9 9 0 : :  53691 : 46
15 9 , 7 oBs 6 0: 50218 9. 70834 0. 5 109 1 9. 71569 0. 51963 9. 72292 0. 52835 9. 73002 0. 53705 45

, 1 6 ; 70099 50233 . 70847 . 5 110 5 -. 71582 . 51978 . 72304 . 52S49 .7 3 0 1 4 53720 44
: 7 0 11 1 : 50247 .7 0 8 5 9 . 5 112 0 . 71594 .5 1 9 9 2 . 72316 . 52864 . 73025 .5 3 7 3 4 43

18* . 70124 . 50262 .7 0 8 7 1 . 5 113 4 . 71606 . 52007 . 72328 . 52878 .7 3 0 3 7 . 53749 42
19 ; 7 0 13 6 . 50276 ; 70884 . 5 114 9 . 7 16 18 , 52021 .7 2 3 4 0 . 52893 . 73049 , „ 53763 41
20 9, 70149 0. 50291 9. 70896 0. 5 116 3 9. 71630 0. 52036 9. 72352 0. 52907 9. 73060 0. 5377.8 40
2 i : .7 0 1 6 1 50305 .7 0 9 0 8 .5 1 1 7 8 .7 1 6 4 2 . 52050 .7 23 6 3 .5 2 9 2 2 .7 3 0 7 2 ; 53792 39
22 . 70174 . 50320 .7 0 9 2 1 .5 1 1 9 3 .7 1 6 5 4 . 52065 . 72375 . 529.36 . 73084 53807 38
23 . 70187 . 50335 . 70933 . 51207 ,7 1 6 6 6 . 52079 ‘ . 72387 ' }52951 . 73096, 53821 37
24 . 70199; . 50349 .7 0 9 4 5 . 51222 .7 16 7 9 .5 2 0 9 4 . 72399 i 52965 . 73107 53836 36
25 9. 70212t(). 50364 9. 70958 0. 51236 9. 71691:0 . 52108 ft 72411 0. 52980 9. 73119 0; 5385© 35
26 .7 0 2 2 4 . 50378 . 70970· . 5 1251 . 71703 . 52123 . 72423 . 52994 . 73131 h 53 865 34
27. . 70237 . 50393 . 70982! . 51265 .7 1 7 1 5 . 52137 . 72435 . 53009 ·. 73142 . 53^7» 33
28 . 702491 . 50407 . 70995: . 31280 . 71727 . 521§6 : 72447 . 53023 73154 . 5389,4 32
29 . 70262! . 50422 . 710071 . 51294 . 7173? . 521§6 ’. 72459! 53038 ;. 73166, . 53908 31
30 9. 70274 0. 50436 9 .71019 ,0 . 51309 9. 71751 0. 52181 9. 72471(0. 53052 9. 73177 0. 53923 30
31 . 702871 . 50451 .7 1 0 3 2 j . 51323 . 71763 . 52195 . 72482. 'i 53067 . 73189 . 53937 29
32 . 70299 . 5046.5 ■· 71044; . 51338 . 71775 . 52210 . 724941 ά 53081 .. 73201 ··..· 53952 28
33 . 70312! . 50480 . 7 i056 : . 51352 . 717.87 .5 2 2 2 5 . 72506 . 53096 .·. 7 32 12 53966 27
34 . 70324: . 50495 . 7Ϊ068! . 51367 .7 1 8 0 0 5^239 . 72518" . 5311,0 .7 3 2 2 4 ·... 53981. 26
35 9. 7033710. 50509 9. 71 OS 1-0. 51382 9. 71812.;0. 52254 9. 72530 0. 53125 9. 73236.0. 539S15 25
36 . 70349· . 50524 . 71093J . 51396 . 71824' . 52268 .7 2 5 4 2 53140 . 73247. 54010 24
37 . 70362: . 50538 4 711051 , 5 14 11 . 7183-6 . 522&a . 72554, .* 53154 .7 3 2 5 9 54024 23
38 . 70374 . 50553 .7 1 1 1 8 . 51425 .7 1 8 4 8 ·. 52297 . 72o65 . 53169 . 73271 . 54039 22
39 . 70387 . 50567 . 71130' .5 1 4 4 0 . 71860, ■ . 52312 . 7x^77 . 53183 .7 3 2 8 2 . . 54053 21
40 9. 70399 0. 50582 9. 7 1 1 4 2 10. 5.1,454 9. 71872 0. 52326 9. 7258^0. 53198 9. 73294,0. £.1068 20
41 . 70412 . 50596 .7 1 1 5 4 . 51469 ..71884 . 52341 . 7260 li . =13212 J 3 3 0 6- . 04USZ 1U
42 . 7 0 424 i . 50611 .7 1 1 6 1 . 51483 t . 7 1896 . 52355 .7 2 6 13 „. . .542-97 "Γ73317 . 54097 18

. 43 . 70437; . 50625 . 7 1179 . 51498 .7 1 9 0 8 . 52370 .7 2 6 2 5 . 53241 ..7 3 3 2 9 .5 4 1 1 1 17
44 . 70 449 : . 50640 . 7 119 1 . 5 15,Γ2 .7 1 9 2 0 '. 52384 . 726371 . 53256 . 7 3.341 . 54120 1(3__
45 9. 70462 0. 50654 9. 7120310. 51527 9. 7 19 3 2  0. 62399 9. 72648 0. 53270 9. 73352 0. 54140 15
46 . 70474! . 50669 . 7 1216 .5.154,1 .'.71944 . 524:13 . .72660 . 53285 .7 3 3 6 4 j; . 54155 14
47 . 70487, . 50684 . 71228 . 51556 .7 1 9 5 6 . 52428 .7 2 6 7 2 . 53299 .7 3 3 7 5 . 54169 13
48 . 70499' . 50698 .7 1 2 4 0 .5 1 5 7 1 .7 19 6 8 ! . 52442 .7 26 8 4 . 53314 . 73387 * . 541.84 £2
49 . 70512: . 50713 . 71252, . 5 15 8 5 . 7 1980 . 52457 .7 2 6 9 6 . 53328 . 73399 ί . 5 4 19 8 £1
50 9. 70524 0. 50727 9. 71265  0. 51600 9. 7 19 9 2  0. 52472 9. 72708 0. 53343 9. 7 3 4 10  0. 5 4213 rlO
51 . 70537 . 50742 . .71277 .5 1 6 1 4 . 72004 . 52486 .7 2 7 19 . 53357 . 73422 . 5 4 ^ 7 - 9
52 . 70549 . 50756 . 71289 .5 1 6 2 9 .7 2 0 1 6 . 52501 -72731 . 53372 . 73433 . 54242 8
53 . 70561 . 50771 . 71301 . S:1643 . 72028 . 52515 .7 2 7  13 . 53386 . 73445 ■ . 54256 7
54 . 70574 . 50785 . 7 13 14 . 53,6o8 . 72040 . 52530 . 72*55 ; 53401 . 73457 i . i)4271 6 _
55 9. 70586 0. 50800 9. 71326  (j. 5 167 2 9. 72052 0. 52544 M. 72767 0. 53415 9. 73468 0. 5
56 . 70599 ; 50814 .7 1 3 3 8 .5 1 6 8 7 . 72064 . 52559 .7 2 7 7 8 . 53430 . 7348U 4
57 . 70611 . 50829 .7 1 3 5 0 . 5 17 0 1 .7 2 0 7 6 . .5 2 5 7 3 .7 2 7 9 0 ; . 53444 .7 3 4 9 1 . 5.43 ί  4 3
58 70624 . 50844 .7 1 3 6 2 . 5 17 16 .. 72088 . 52588 . 72802) . 53459 . 73503 . 54329 2
59 . 70636 . 50858 . 7.1375 . 5 173 0 ; 7 2 10 0  .5 2 6 0 2 .7 2 8 14 ! . 53473 . 73515 . ,->4343 1
60 9. 70648j0. 50873 9. 71387 0. 517451

9. 7211210. 52617I
9. 72825 jO. 53488 9. 73526 0. ,-)43o8 0

269° 268° 267° 268° 265°



95° 96° 97° 98° 99°

Log Hav Nat. Hav Log Hav Nat. Hav Log Hav Nat. Hav Log Hav Nat. Hav Log Hav Nat. Ifav t

0 9: 73526 0. 54358 9 74215 0. 55226 9. 74891 0- 56093 9. 75556 0. 56959 9. 76209 0. 57822 60
1 . 73538 . 54372 74226 .5 5 2 41 .7 4 9 0 2 . 56108 . 75567 . 56973 . 76220 . 57836 59
2 .7 3 54 9 . 54387 74237 . 55255 . 74914 . 56122 . 75578 . 56987 .76231 . 57850 58
3 . 73561 . 54401 ‘74249 . 55270 . 74925 . 56137 . 75589 . 57002 . 76241 .5 7 8 6 5 57
4 . 73572 . 54416 74260 . 55284 . 74936 . 56151 . 75600 .5 7 0 16 . 76252 Λ 57879 56
5 9. 73584 0. 54430 9 74272 0. 55299 9. 74947 0. 56166 9. 75611 0. 57031 9. 76263 0. 57894 55
6 .7 3596 . 54445 74283 . 55313 . 74958 . 56180 . 75622 . 57045 . 76274 . 57908 54
7 . 73607 . 54459 74294 . 55328 . 74969 . 56195 . 75633 . 57059 . 76285 . 57922 53
g . 73619 .5 4 4 7 4 74306 . 55342 . 74981 . 56209 . 75644 . 57074 -. 76296 . 57937 52
9 .7 36 3 0 . 54488 74317 . 55357 . 74902 . 56223 .7 5 6 5 5 . 57088 . 76306 . 57951 .51

10 9. 73642 0. 54503 9, 74328 0. 55371 9. 75003 0. 56238 9. 75666 0. 57103 9. 76317 0. 57965 50
11 . 73653 . 54517 74340 . 55386 . 75014 . 56252 . 75677 . 57117 , 76328 .5 7 9 8 0 49
12 . 73665 . 54532 74351 . 55400 . 75025 . 56267 . 75688 . 57131 . 76338 . 57994 48
13 . 73676 . 54546 74362 . 55414 . 75036 . 56281 . 75698 . 57146 . 7634*9 . 58d08 %7
14 . 73688 . 54561 . 74374 . 55429 . 75047 . 56296 .'75709 ,. 57160 ;. 76360 .-5&023
15 9. 73699 0. 54575 9. 74385 0. 55443 9. 75059 0. 56310 9. 75720 0. 57175 9. 7,6371 0. 58037 4 5
16 .7 3 7 1 1 . 54590 74396 . 55458 . 7507.0 . 56324 .7 5 7 3 1 . 57189 . 17638! . 58051 44
17 . 73722 . 54604 74408 . 55472 .7 5 0 8 1 . 56339 - 757.42 .5 7203 .,75392 . 58066 43
18 . 73734 . 54619 74419 . 55487 .̂ 75092 . 5 63 53 .... 75153 .i57218 .7 6403 . 58080 142
19 . 73746 . 54633 74430 . 55501 . 75103 ; 56368 .7 5 7 6 4 :'*57:232 . 7 6 # 4 58095 J::41
20 9. 73757 0. 54647 9. 74442 0. 5551'6 9. 7 5 1 Γ4 0. 56382 9 .7 57 7 5 0, 57247 9.; .764^4 0. 58109 i40
21 . 73769 . 54662 74453 .5 5 5 3 0 ,7 5 1 2 5 ; 56397 .7 5 7 8 6 , 57261 ■ Ι φ ζ . 58123 539
22 . 73780 . 54676 74464 : 55545 . 75136 .5 6 4 1 1 . 75797 .5 7 2 7 5 .';·76$46 . 58138 •[38
23 . 73792 . 54691 74475 . 55559 I 75147 . 56425 . 75808 ; 57290 ;7  64,56 . 58152 : 37
24 . 73803 . 54705 74487 .5 5573 . 75159 , 56440 . 75819 W 57304 r . 7Q467 C δ $Ϊ66 ; 36
25 9. 73815 0- 54720 9. 74498 0. 55588 9. 75170 0. 56454 9.. 75830 0. 57319 9. 76478 0.158181 : 35
26 . 73826 . 54734 74509 . 55602 .7 5 1 8 1 . 56469 . 75840 . 57333 . 76489 . 58 ί,95 ί 34
27 . 73838 . 54749 74521 .5 5 6 17 . 75192 . 56483 . 75851 . 57347 ;7 64 9 9 . 58209 33
28 • . 73849 Γ; 54763 74532 .5 5 6 3 1 .7 5 2 0 3 . 56497 ;7 5 8 6 2 . 57362 ./;76510 . 56224 32
29 . 73860 . 54778 74543 55646 75214 .5(5512 . 75873 . 57376 ,:γΊ7652Ι ,-j5gS3 8 31
30 9. 73872 0. 54792 <>. 74554 0 .5 5 66 0 9- 75225 0- 56526 9. 75884 0. 57390 £ 7 6 5 3 1 0.= 58252 30
31 . 73883 . 54807 74566 ,.5 5 6 7 5 .7 5 2 3 6 . 56541 . 75895 . 57405 Λ'76542 i  58267 29
32 '..•73895 . 54821 74577 55689 .7 5 2 4 7 . 56555 . 75906 . 57419 V 76553 .; 5.8281 28
33 .7 3 9 0 6 . 54836 74588 .5 5 7 0 4 . 75258 . 56570 . 75917 . 57434 ί.: 76563 i 58295 27
34 . 73918 . 54850 ■74600 . 55718 . 75269 . 56584 . 75927 . 57448 '.76574 -ί·5 $ a i4 26
35 9. 73929 0- 54865 9. 74611 0. 55732 9. 75280 0. 56598 9, 75938 0. 57462 9 .76585 d  58324 25
36 . 73941 54879 74622 .5 5 7 4 7 . 75291 . 56613 . 75949 . 57477 .7 6 5 9 5 . 58338 24
37 . 73952 . 54894 74633 . 55761 . 75303 . 56627 . 75960 . 57491 .7 6 6 0 6 ;  58353 23
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82353:
823620. 
82371' . 
82380! . 
82388·: 

_82397j . 
824060 
82415 \ 
82424| . 
82433; . 
82442. .

9. 82451-0. 
82460! . 
82469 . 
82478 . 
82487 .

66622 
66635 
66649 
66663 
66677 
66690 
66704 
667 m 
66731 
66745 
66759 
66773 
66786 
66800 
66814

82495 0. 
82504 . 
82513] . 
82522 . 
82531 ,

9. 82540
82549
82558
82567
82575
82584 

■82593 
82602 
82611 

.82620
82629
82638
82646
82655
82664
82673

66827
66841
66855
66868
66882
66896
66910
66923
66937
66951
66964
66978
66992
67005
67019

0.

0.

67033
67046
67060
67074
67087
67101

250°

60 
59 
nS 15 
57 
56
00 
54 « 
53 
52
01
5 0  ;■
49 5 
48 , 
47 ? 
46 f- 
45 s 
44 j 
43 ί 
42 
41,
40; 
39 
38= 
37 
3 fr 
3q 

■34 

33 
32 
31_ 
'30 
29 
28 
27 
26 
25 
24 
23 
22 
21 

‘20 
19
i s
17
46
15 
14  
13  

Λ 2 
11
30  
;  9  

; 8 
7 

_6_  
‘ 5 

4 
3 
2 
1 
0



r- ■

110 ° 1 1 1 ° 112 ° 113 ° 114 °*· '■· ·> ·.·
ί

/
Log Hav Nat. Hav Log Hav Nat. Hav Log Hav Nat. Hav» LogHev Nat. Hav Log Hav" NaT.'Haf

0
1
2
3

• 4:

9. 82873  
.8 2 6 8 2  
.8 2 6 9 1  
.8 2 6 9 9  

'· . 82,708

0 .6 7 1 0 1  
£67115  

££67128 
; 671;42 

.6 7 1 5 6

9 .8 3 19 9  
.8 3 2 0 7  
,■83216 

•Γ83225 
:8 3 2 3 3

0. 67918  
. 679^2 

·'; 67946  
.6 7 9 5 9  
; 67973

9. 8 3 7 15  
'.'83723  
.3 3 7 3 2  
.8 3 7 4 0  
:8 3 7 4 9

a  68730  
.6 8 7 4 4  
.6 8 7 5 7  
: 68771 
: 68784

9; 84221  
i 84230  
.8 4 2 3 8  

- .8 4 2 4 6  
:  ̂84255

0. 69537  
: ;:69550  
. 69503  
. 69577  
- 69590

9. 8 4 718  
>84726 
.8 4 7 3 5  
; 84743  
,8 4 7 5 1

0. .70337  
v 70350  
.7 0 3 6 3  
: 7037S7 

70390

60  
■ 59 , 
. 58
r 57 <
; 5 6 :

5
6  

' 7
8
9

9. 82717  
■·■'■. 82726  

. 82-735 

.8 2 7 4 4  

.8 2 7 5 2

Oi 67169  
^ 67183  
.6 7 1 9 7  
.6 7 2 1 0  
.6 7 2 2 4

9 .8 3 2 4 2  
. 83251  
.8 3 2 5 9  
,8 3 2 6 8  
.8 3 2 7 7

0. 67986  
. 68000  
. 68013  
.6 8 0 2 7  
.6 8 0 4 1

9. 83757  
. 83766  
.8 3 7 7 4  
. 83783  
. 83791

o: 68798  
.68815, 
. 68825  
. 68838  
.6 8 8 5 2

9: 84263  
;:J8427i 
«'84280  
,i 84288  
.8 4 2 9 0

0. 09603  
jO $ 9 0 1 ?  
“ 69630  
:^696^4 
V,;69057

9. 84759  
·;; 84*67  
; ^ 4 7 7 0  
*•8478%  
-584792

0^70403  
u & m p  
11704^0  

 ̂>70443 
^ 7 0 4 5 6

55 
; 54 
ϊ 53, 

52' 
51;

10
11
12
13
14

9. 82761  
; 82770  
.8 2 7 7 9  
. 82788  
. 82796

0. 67238  
. 67251  
. 67265  
. 67279  
·: 67292

9. 83285  
83294  

- 8 3 3 0 3  
. 83 3 11  
. 83320

0. 68054  
. 68068  
.6 8 0 8 1  
. 68095  
- 68108

9. 83800  
.8 3 8 0 8  
.8 3 8 1 7  
.8 3 8 2 5  
. 83834

0 .6 8 86 5  
.6 8 8 7 9  
. 68892  
. 68906  
. 68919

9 .8 4 3 0 5  
.*843,13 
vi84321 
,8 4 3 3 0  

, ; 84338

0. 69070  
.6 9 6 8 4  
. 69697  
. ;69?10  
.:69724  

0.; 69^37 
Vi 69751  

69764  
Ί 69777  

697)51

9. 84800  
. 84808  
. 84817  
.8 4 8 2 5  
,8 4 8 3 3

Q .70470  
"170483  
3704&6 

.'E705D9 
OS 705^3

50
F49i

i. 47. 
|4^

15
16
17
18  
19

9. 82805  
. 82814  
. 82823  
. 82832  
. 82840

0. 67306  
. 67319  
. 67333  
. 67347  

• . 67360

9. 83329  
. 83337  
. 83346  

=f. 83355  
.-83363

0. 68122  
. 68135  
.6 8 1 4 9  
. 68163  
. 6 8176

9. 83842  
i 83851  
.8 3 8 5 9  
. 83868  
. 83876

0. 68932  
?68946  
. 68959  
. 68973  
. 68986

9 .8 4 3 4 6  
84355  

*84363  
84371  

. 84380

9. 84841  
.· 84849  
/84857  
 ̂84866  

C 84874

0; 70536  
■sW 54y  
Ti 70562  
IS 70576
n  70489

1 4^ 
. 4 4  
r 43  
■ 42  

41
20
21
22
23
24

9. 82849. 
. 82858  
. 82867  
. 82876  
. 82884

0. 67374  
. 67388  
. 67401  
. 67415  
. € 7 429

9. 83372  
. 83380  
. 83389  
. 83398  
. 83406

0. 68190  
. 68203  
. 68217  
. 68230  
. 68244

9. 83885  
. 83893  
. 83902  
. 8 3  9 10  
. 83919

0. 690Θ0 
. 69013  
. 69027  
. 69040  
. 69054

9i 84388  
. 84396  
. 84405  
. 8 4 4 13  
.8 4 4 2 1

0. 69804  
?. 69817  

. 69831  
. 69844  
, 69857

9. 84882  
84890  

. 84898  
. 84906  
. 84914

&: 70602  
V 7M 15  
. 70620  
. .70042 
.7 0 0 5 5

40
39
38
37
36

25
26
27
28  
2 9

9. 82893  
. 82902  
. 82911  
. 82920  
.8 2 9 2 8

0. 67442  
. 67456  
. 67469  
. 67483  
. 67497

9. 83415  
. 83424  
. 83432  
. 83441  
. 83449

0. 68257  
. 68271  
. 68284  
. 68298  
. 68312

9. 83927  
. 83935  
. 83944  
. 83952  
. 83961

0. 69067  
. 69080  
. 69094  
. 69107  
. 69121

9. 84430  
. 84438  
. 84446  
. 84454  
. 84463

0. 69871 
. 69884  
. 69897  
. 69911  
. 69924

9. 84923  
. 84931  
. 84939  
: 84947  
. 84955

0. 70068  
.7 0 6 8 2  

-■·. 70695  
. 70708  
. 70721

35
34
33
32
31

30
31
32
33
34

9. 82937  
. 82946  
. 82955  
. 82963  
. 82972

0. 67510  
. 67524  
. 67538  
.6 7 5 5 1  
. 67565

9. 83458  
. 83467  
. 83475  
. 83484  
. 83492

0. 68325  
. 68339  
. 68352  
. 68366  
. 68379

9. 83969  
. 83978  
. 83986  
. 83995  
. 84003

0. 69134  
. 69148  
. 69161  
. 69174  
. 69188

9. 84471  
. 84479  
. 84488  
. 84496  
. 84504

0. 69937  
. 69951 
. 69964  
. 69977  
. 69991

9. 84963  
. 84971  
. 84979  
. 84988  
. 84996

0. 70735  
. 70748  
. 70761  
. 70774  
. 70788

30
29
28
27
26

35
36
37
38
39  *

9. 82381  
. 82990  
. 82998  
. 8 3007  
. 83016

0. 67578  
. 67592  
. 67606  
. 67619  
. 67633

9. 83501  
. 83510  
. 83518  
. 83527  
. 83535

0. 68393  
. 68406  
. 68420  
. 68433  
. 68447

9. 840 11  
. 84020  
. 84028  
. 84037  
. 84045

0. 69201 
. 69215  
. 69228  
. 69242  
. 69255

9. 84512  
.8 4 5 2 1  
.8 4 5 2 9  
. 84537  
• $4545

tt 70004  
. 70017  
·. 70031  
. 70044  
. 70057

9. 85004  
. 85012  
. 85020  
. 85028  
. 85036

0. 70801  
. 7 08 14  
. 70827  
. 70840  
. 70854

25
24
23
22
21

40
41?
4 2 j
43"
44

9. 83025  
.8 3 0 3 3  
.8 3 0 4 2  
,8 3 0 5 1  
. 83059

0. 67647  
. 67660  
. 67674  
. 67687  
-

9. 83544  
. 83552  
. 83561  
. 83570  

... 83578

0. 68460  
. 68474  
. 68487  
.6 8 5 0 1  
. 68514

9. 84054  
. 84062  
. 84070  
. 84079  
. 84087

0: 69268  
. 69282 
. 69295  
. 69309  
. 69322

9. 84554  
.8 4 5 6 2  
.8 4 5 7 0  
. 84578  
.8 4 5 8 7

0. 70071 
. 70084  
. 70097  
. 70111  
. 70124

9. 85044  
. 85052  
, 85061  
.8 5 0 6 9  
.8 5 0 7 7

0. 70867  
. 70880  
. 70893  
. 70907  
. 70920

20
19
18
17
16

45
46
47
48
49

9. 83068  
. 8 3 07 ?  
. 83086  
, 83094  

4 . 8  3 103

0. 6 7715  
67728  

. 67742  

. 67755  

. 67769

9. 83587  
.8 3 5 9 5  
. 8,3604 
. 83612  
. 8 3 6 21

0. 68528  
. 68541  
. 68555  
. 68568  
. 68582

9. 84096  
. 8 4 10 4  
. 8 4 112  
. 84 12 1  
. 8 4 12 9

0. 69336 
. 69349  
. 69362 
. 69376 
. 6^389

9. 84595  
.8 4 6 0 3  
. 84611  
. 84620  
.8 4 6 2 8

0. 70137  
. 70151  
. 70164  
. 70177  
. 70191

9. 85085  
.8 5 0 9 3  
. 8 5 10 1  
. 8 5 10 9  
. 8 5 117

0; 70933  
. 70946  
. 70959  
. 70973  

.. 70986  
0. 70999  

. 71.012 

. 7 102 5  

. 7 10 3 9  

. 71052

15  
14  
13  

-:i2 
111 
10  
9  
8 

. 7  
< 6 
; 5 
: 4 

3 
2 
1 
0

50-
5 1
52 

f-5 3
54

9. 8 3 1 1 2  
. 8 3 12 0  
. 8 3 12 9  
. 8 3 13 8  
. 8 3 14 7

0. 67783  
. 67790  
.6 7 8 1 0  
. 67823  
,6 7 8 3 7

9. 83630  
. 83638  
.8 3 6 4 7  
. 83655  
.8 3 6 0 4

0. 68595  
.6 8 6 0 9  
.6 8 6 2 2  
.0 8 6 3 6  
.6 8 6 4 9

9. 84138  
.8 4 1 4 6  
. 8 4154  

. . 84163  
. 8 4 17 1

0. 69403 
. 69416  
.6 9 4 2 9  
. 69443 
. 69456

9. 84636  
.8 4 6 4 4  
. 84653  
. 84601  
. 84669

0. 70204  
. 70217  
. 70230  
.7 0 2 4 4  
.7 0 2 5 7

9. 8 5 125  
·. 8 5 13 3  
.8 5 1 4 1  
. 8 5 14 9  
.8 5 1 5 8

i 55 
: 56 r

57
58
59
60

9. 8 3 15 5  
* . 8 3 164  
' . 83,173 

. 83 18 1  

. 8 3 19 0  
9. 8 3 19 9

0/67850  
.6 7 8 6 4  
.6 7 8 7 8  
.6 7 8 9 1  
.· 67905  

0. 67918

9 J8 3 6 7 2  
.8 3 6 8 1  
.,83689  
.8 3 6 9 8  
.8 3 7 0 6  

9. 8 3 7 15

0. 68663  
;6 8 6 7 6  
j 68690  
.6 8 7 0 3  
,6 8 7 1 7  

0. 68730

9. 8 4 17 9  
.'84188  
J 8 4 19 6  
.8 4 2 0 5  
.8 4 2 1 3  

9. 84221

0. 69470  
. 694'83 
. 69496  
. 69510  
. 69523  

0. 69537

9. 84677  
. 84685  
. 84694  
. 8*702  
. 8 4710  

9. 8 4718

0. 70270  
. 70284  
.7 0 2 9 7  
; 70310  
. 70324  

0. 70337

9. 8 5 16 6  
: .  8 5 17 4  
. 8 5 18 2  
. 8 5 19 0  
. 8 5 19 8  

9. 85206

0. 7 1065  
λ. iT1078 

. 71091  

. 7 1 Ϊ0 5  

. 7 1 1 1 8  
0. 7 113 1

■ 249° 248° 247° 246° 245°



*

/

115° 116° 117° 118° 119°

/
Lop Hav Nat. Hav LoC Hav Nat. Hav Lop Hav Nat. Hav Log Hav Nat. Hav Lok Hav Nai. Hav

0 
. 1 

2
3
4

9. 85206 
. 85214 
. 85222 
. 85230 
. 85238

0. 71131 
. 71144 
. 71157 
. 71170 
. 71184

9. 85684 
. 85692 
. 85700 
. 85708 
. 85716

0. 71919 
. 71932 
. 71945 
. 71958 
. 71971

9. 86153 
. 86161 
. 86169 
. 86176 
. 86184

0. 72700 
. 72712 
.72725 
. 72738 
. 72751

9. 86613 
. 86621 
. 86628 
. 86636 
. 86643

0. 73474 
.73486 
. 73499 
. 73512 

73525

9. 87064 
. 87072 
. 87079 
. 87086 
. 87094

0. 74240 
.74253 
.74266 
. 74279 
. 74291

60
59
58
57
56

5
6
7
8 
9

9. 85246 
.85254 
. 85262 
. 85270 
. 85278

0. 71197 
.71210 
. 71223 
. 71236 
. 71249

9. 85724 
. 85731 
. 85739 
. 85747 
.85755

0. 71984 
. 71997 
. 72010 
. 72023 
. 72036 

0.'72049 
. 72062 
. 72075 
. 72088 
. 72101 

0. 72114 
. 72127 
. 72141 
. 72154 
. 72167

9. 86192 
. 86200 
. 86207 
. 86215 
. 86223

0. 72764 
. 72777 
.72790 
.72803 
. 72816

9. 86651 
. 86659 
. 86666 
,86674 
, 86681

0. 73538 
. 73551 
.73563 

\ 73576 
.73589

9. 87101 
.87109 
: 87116 
.87124 
. 87131

0. 74304 
.74317 
. 74329 
. 74342 
. 74355

55 
54 
53 
52 . 
51

10
-11
,12
13
14

9. 85286 
. 85294 
. 85302 
. 85310 
. 85318

0. 71263 
. 71276 
. 71289 
. 71302 
.71315

9. 85763 
. 85771 
. 85779 
. 85787 
. 85794

9. 86230 
. 86238 
. 86246 
. 86254 
. 86261

0. 72829 
. 72842 
.72855 
. 72868 
. 72881 

0. 72894 
. 72907 
; 72920 
. 72932 
. 72945

9. 86689 
. 86696 
. 86704 
. 86712 
. 86719

0. 73602 
. 73615 
. 73628 
. 73640 
. 73653

9. 87138 
. 87146 
.87153 
.87161 
. 87168

0. 74368 
. 74380 
. 74393 
. 74406 
. 74418

50
49
48
47
46

15
16
17
18 
19

9. 85326 
. 85334 
. 85342 
. 85350 
. 85358

0. 71328 
. 71342 
. 71355 
. 71368 
. 71381

9. 85802 
. 85810 
. 85818 
. 85826 
. 85834

9. 86269 
. 86277 
. 86284 
. 86292 
. 86300

9. 86727 
. 86734 
. 86742 
.86749 
. 86757.

0. 73666 
. 73679 
. 73692 
. 73704 
. 73717

9. 87175 
.87183 
. 87190 
. 87198 
. 87205

0 :74431 
. 74444 
. 74456 
. 74469 
. 74482

45
44
43
42
41

20
21
22
23
24

9. 85366 
. 85374 
. 85382 
. 85390 
. 85398

0. 71394 
. 71407 
. 71420 
. 71434 
. 71447

9. 85841 
. 85849 
. 85857 
. 85865 
. 85873

0. 72180 
. 72193 
. 72206 
. 72219 
. 72232

9. 86307 
. 86315 
. 86323 
. 86331 
. 86338

0. 72958 
. 72971 
.72984 
.72997 
.73010

9. 86764 
. 86772 
. 86780 
. 86787 
. 86795

0. 73730 
. 73743 
.73756 
. 73768 
. 73781

9. 87212 
. 87220 
. 87227 
. 87235 
. 87.242

0. 74494 
. 74507 
.74520 
.74533 
. 74545

40
39
38
37
36

25
26
27
28 
29

9. 85406 
. 85414 
. 85422 
. 85430 
. 85438

0. 71460 
·. 71473 
.71486 
. 71499 
. 71512

9. 8588Ϊ 
.85888 
. 85896 
. 85904 
. 85912

0. 72245 
. 72258 
. 72271 
. 72284 
. 72297

9. 86346 
. 86354 
. 86361 
. 86369 
. 86377

0. 73023 
. 73036 
. 73049 
. 73062 
. 73075

9. 86802 
. 86810 
. 86817 
. 86825 
. 86832

0. 73794 
. 73807 
. 73820 
. 73832 
. 73845

9. 87249 
. 87257 
. 87264 
. 87271 
; 87279

0. 74558 
. 74571 
. 74583 
. 74596 
. 74609

35
34
33
32
31

30
31
32
33
34

9. 85446 
.85454 
. 85462 
. 35470 
. 85478

0. 71526 
.71539 
. 71552 
. 71565 
.71578 

0. 71591 
. 71604 
. 71617 
. 71631 
.71644

9. 85920 
.85928 
. 85935 
. 85943 
. 85951

! 85967

0. 72310 
. 72323 
. 72336 
. 72349 
. 72362 

0. 72375 
. 72388 
. 72401 
. 72414 
. 72427 

0. 72440 
. 72453 
. 72466 
. 72479 
. 72492

9. 86384 
. 86392 
. 86400 
. 86407 
. 86415

0. 73087 
. 73100 
. 73113 
. 73126 
. 73139

9. 86840 
. 86847 
.86855 
, 86862 
. 86870

0. 73858 
. 73871 
. 73883 
. 73896 
. 73909

9. 87286 
.87294 
. 87301 
. 87308 
.87316 

9. 87323 
. 87330 
. 87338 
. 87345 
. 87352 

9. 87360 
. 87367 
. 87374 
. 87382 
. 87389

0. 74621 
. 74634 
. 74646 
. 74659 
. 74672

30
29
28
27
26

35
36
37
38
39

9. 85486 
. 85494 
. 85502 
. 85510 
. 85518

9. 8642310. 73152 
. 86430' .73165

9. 86877 
. 86885 
. 86892 
. 86900 
. 86907 

9. 86915 
,.. 86922 
. 86930 
. 86937 
. 86945

0. 73922 
. 73935 
. 73947 
. 73960 
. 73973

0. 74684 
. 74697 
.74710 
. 74722 
. 74735 

0. 74748 
. 74760 
. 74773 
. 74786 
. 74798 

0. 74811 
. 74823 
. 74836 
. 74849 
. 74861

25
24
23
22
21

'"."§5574 
. 85982 
. 85990

. 86438 

.86446 

. 86453 
9. 86461 

. 86468 

. 86476 

. 86484 

. 86491

. 731 to  

. 73191 

. 73203
40
41
42
43
44

9. 85526 
. 85534 
. 85542 
. 85550 
. 85557

0. 71657 
. 71670 
. 71683 
. 71696 
. 71?09

9. 85998 
. 86006 
. 86013 
. 86021 
. 86029

0. 73216 
. 73229 
. 73242 
. 73255 
. 73268

0. 73986 
. 73998 
. 74011 
. 74024 
. 74037

20
19
15 
17
16

45
46
47
48
49

9. 85565 
. 85573 
. 85581 
. 85589 
. 85597

0. 71722 
.71735 
. 71748 
. 71762 
.71775

9. 86037 
.86045 
.86052 
. 86060 
. 86068

0. 72505 
. 72518 
. 72531 
. 72544 
. 72557 

0. 72570 
. 72583 
. 72596 
. 72609 
. 72622

9. 86499 
. 86507 
. 86514 
. 86522 
. 86529 

9. 86537 
. 86545 
. 86552 
. 86560 
. 86568 

9. 86575 
. 86583 
. 86590 
. 8659H 
. 86606 

9. 86613

0. 73281 
. 73294 
. 73306 
. 73319 
. 73332 

0. 73345 
. 73358 
. 73371 
. 73384 
. 73396 

0. 73409 
. 73422 
. 73435 
. 73448 
. 73461 

0. 73474

9. 86952 
. 86960 
. 86967 
. 86975 
. 86982 

9. 86990 
. 86997 
. 87004 
. 87012 
.87019

0. 74049 
..74062 
: 74075 
. 74088 
. 74100

9. 87396 
. 87404 
. 87411 
. 87418 
. 87426

15
14
13
12
11

50
51
52 
.53 
54

9. 85605 
. 85613 
. 8562! 
. 85629 
. 85637

0. 71788 
.71801 
. 71814 
. 71827 
. 71840

9. 86076 
. 86083 
. 86091 
. 86099 
. 86107

0. 74113 
. 74126 
. 74139 
. 74151 
. 74164

9. 87433 
. 87440 
. 87448 
. 87455 
. 87462

0. 74874 
. 74887 
. 74899 
. 74912 
. 74924 

0. 74937 
. 74950 
. 74962 
. 74975 
. 74987 

0. 75000

10
9
8
7
6

55
56
57 

. 58
59
60

9. 85645 
. 85653 
. 85660 
. 85668 
. 85676 

9. 85684

0. 71853 
. 71866 
. 71879 
. 71892 
. 71905 

0. 71919

9. 86114 
. 86122 
. 86130 
. 86138 
. 86145 

9. 86153

0. 72635 
. 72648 
. 72661 
. 72674 
.72687 

0. 72700

9. 87027 
. 87034 
. 87042 
. 87049 
. 87057 

9. 87064

0. 74177 
. 74190 
. 74202 
. 74215 
, 74228 

0. 74240

9. 87470 
. 87477 
. 87484 
. 87492 
. 87499 

9. 87506

0 
4 
3 
2
1 
0

244® 243° 242° 241° 240°



.
Haversines ....... (

120° 121° 122° 123° 124°

r Loft Hav Nat. Hav Loft Hav N'at.i’Hav Lor Hav Nat. Ilav Lok Ilav Nat. llai- Lop IIηλ- Nat, Hav '

0 q 875Q6 0. 75000 9. 87939 0. 75752 9. 88364 0. 76496 9. 88780 0. 77232 Ο. 89-1.&7 .0. 77960 60
1 87513 . 75013 . 87947 . 75764 88371 .7 6 5 0 8 . 88787 . 77244 . 89T194 .7 7 9 7 2 59
2 87521 .7 5 0 2 5 . 87954 . 75777 88378 . 76521 . 88793, 1.77256 .8 9 2 0 0 .7 7 9 8 4 58
3 87528 .*75038 .,87961 . 75789 .e 88385 .7 65 3 3 .'88800 . 772<?9 >.892Q7i .7 7 9 9 6 57
4 87,535 J75 0 5 0 .8 7 9 6 8 . 75802 $8392 .7 6 5 4 5 . 88807 .7 7 2 8 1 ,8 9 2 14 .7 8 0 0 8 56 .
5 9 87543 0. 75063 9. 87975 0. 75814 9. 88399 0. 76558 9.. 88814 0. 77293 9.: 89221 0. 78020 o o
6 87550 . 75076 . 87982 . 75827 . 88406 . 76570 . 88821 .7 7 3 0 5 .8 9 2 2 7 ; 7S032 54
7 87557 . 75088 . 87989 . 75839 88413 . 76582 ,. 88828 .7 7 3 1 7 .8 9 2 3 4 . 78044 53
8 87564 . 75101 . 87996 . 75852 88420 . 76595 . 88835 .7 7 3 2 9 89241 ,7 8 0 5 6 52
9 . 87572 . 7 5 113 . 88004 . 75864 88427 . 76607 . 88841 . 77342 . 89247 . 78068 51

10 ft 87579 0. 75126 9. 88011 0. 75876 9. 88434 0. 76619 9. 88848 0. 77354 9. 89254 0. 78080 50
11 87586 . 7 5138 . 88018 . 75889 . 88441 .7 6 6 3 2 . 88855 .'77366 .8 9 2 6 1 .7 8 0 9 2 49
12 87593 .7 5 1 5 1 . 88025 . 75901 88448 .7 66 4 4 . 88862 ·7’7378 .8 9 2 6 7 .. 78104 48
13 87601 . 75164 . 88032 . 75914 88455 . 76656 . 88863 r .7 7 3 9 0 -. 89274 .7 8 1 1 6 47
14 , 87608 .7 5 1 7 6 . 8803» . 75926 . 88462 . 7„6668 . 88876 .7 7 4 0 2 .,>89281 '. ?812;8 4 6 / .
15 9 87615 0. 75189 9. 88046 0. 75939 9. 88469 0. 76681 9. 88882 0. 77415 9; 89.287 0- 78140 • 45 -λ
16 87623 .7 5 2 0 1 . 88053 . 75951 . 88476 . 76693 . 88889 :;77427 .*.•89294 . .78152 44
17 87630 .7 5 2 1 4 . 88061 . 75964 . 88483 . 76705 : 88896 . 77439, ,8 9 3 0 1 ·. 78164 43
18 87637 . 75226 . 88068 . 75976 . 85490 767 ra . <88903 :7 7 4 5 1 ■.893Q9 ,7.81^6 42
19 . 87644 . 75239 . 88075 . 75988 88496 .7 6 7 3 0 I 88910 .7 7 4 6 3 89314 ; .7 8 1 8 8 41
20 9 87652 0. 75251 9. 88082 0. 76001 & 88503 0. 76742 9i 88916 ,0. 77475 9; ,89321 0. .78200 40
21 87659 . 75264 ,8 8 0 8 9 .'76013 · 88510 76754 . .88923 . 77488 ...89 3 2 8 . 78 2 12 39
22 87-666 . 75277 . 88096 ■I 76026 88517 ... 76767 .8 8 9 3 0 .7 7 5 0 0 . 89334 . 7.8224 38
23 87673 . 75289 . 88103 .7 6 0 3 8 88524 .7 6 7 7 9 88937 . 77512 .,89341 .7 8 2 3 6 37
24 . 87680 . 75302 . 88110 . 76050 . 88531 . .76791 , 88944 . 77524 . 89.34S .7 8 2 4 8 36
25 9 87688 0. 75314 9. 88117 o: 76063 9. 88538 0. 76804 9. 88950 0. -77536 9. 89354 0. 782150 35
26 , 87695 .75327. . 88124 . 76075 88545 . 76816 . 88957 .7 7 5 4 8 . 89361 .'78272 34 :
27 87702 .7 5 3 3 9 . 88131 . 76088 88552 .7 6 8 2 8 . 88964 .7 7 5 6 0 . 89368 .7 8 2 8 4 33
28 87709 .7 5 3 5 2 . 88139 . 76100 88559 . 76840 . 88971 . 775731 . 8937+ .7 8 2 9 6 32
29 • . 8 7 7 17 . 75364 . 88146 . 76113 88566 , 76853 . 88978 . 77585 . 89381 ;7 8 3 0 8 31
30 9 87724 0 ,7 5 3 7 7 9. 88153 0. 76125 9. 88573 0. 76865 9. 88984 0. 77597 9 .8 9 3 8 7 0. 78320 30
31 &773ΠΙ . 75389 . 88160 .7 6 1 3 7 88580 . 76877 .8 8 9 9 1 . 77609 .. 89394 . 78332 29 :
32 ■- 87738 . 75402 . 88167 .7 6 1 5 0 88587 .7 6 8 9 0 . 88998 . 77621 .8 9 4 0 0 ’. 78344 28 ΐ
33 87745 , 75415 . 88174 .7 6 1 6 2 88594 . 76902 .8 9 0 0 5 . 77633 , . 89407 78356 27 :?
3 4 87753 .7 5 4 2 7 .8 8 18 1 . 76175 88600 . 76914 . 89012 . 77645 ,8 9 4 1 4 :7 8 3 6 8 26 ■
35 9. «87760 0. 75440 9. 88188 0. 76187 9, 88607 0, 76926 9 .8 9 0 18 0. 77657 9 .8 9 4 2 1 0. 78380 25
36 87767 . 75452 . 88195 . 7619!) 88614 . 76939 . 89025 . 77670 . 89427 .7 8 3 9 2 24 '.

' 3 7 87774 . 75465 . 88202 . 76212 88621 . 76951 . 89032 . 77682 . 89434 .7 8 4 0 4 23  +
‘ 38 ; 87782 . 75477 . 88209 . 76224 88628 . 76963 . 89039 . 77694 .89.441 .7 8 4 1 6 2?T;S:

3 9  ί ·■ Λ. 87789 .7 5 4 9 0 . 88216 . 76236 . 88635 . 76975 .'890.45 . 77706 . 89F447 :7 8 4 2 8 2 1 -
40 ί · ; 9. 87796 0. 75502 9. 88223 0. 76249 9. 88642 0. '76988 9. 89052 0. 77718 9. 89454 0; 78440 20
41 87.803 . 7 5 5 L5 . 88230 . 76261 88649 . 77000 . 89059 . 77730 .. 894Q0 4  78452 19 :
42  : 8 7 8 10 . 75527 . 88237 . 76274 88656 . 77012 .8 9 0 0 6 .7 7 7 4 2 .,89407 ;7 8 4 6 4 18
43 87818 . 75540 . 88244 .7 6 2 8 6 88663 , 77024 . 89072 .7 7 7 5 4 .,89474 :7 8 4 7 6 17
44. . 87825 .7 5 5 5 2 . 88252 . 76298 . 88670 .77036 ,8 9 0 7 9 - 77736 .,.89480 .7 8 4 8 8 16
45 Τ)." 87832 0. 75565 9. 88259 0. 76311 9.-88677 Ο,’ 77049 9. 89086 0. 7777B 9 ;’89487 0. 78500 15 *
46 87839 .7 5 5 7 7 .8 8 2 6 6 . 76323 88683 .7 7 0 6 1 . 89093 . 7 7 7 9 1 «89493 . 7S 512 14 ■
47 87846 .7 5 5 9 0 .8 8 2 7 3 . 76335 88690 . 77073 . 8909$ 77803 .8 9 5 0 0 . 70524 13:
48 87&S3 . 75602 88280 . 76348 88697 . 77085 . 80106 . 77815 . 89507 . 78536 12*
49 «87861 ,v 7 56 15 . 88287 . 76360 . 88704 , 77098 .8 9 1 1 3 . 77827 . . 89513 . 7.8o48 I l f
5 0 '87868 0: 75627 9. 88294 0. 76373 9. 88711 0. 7 7110 9. 89120 0. 77839 9. '895*20 0. 78560 10*
51 87875 : 7,5640 .8 8 3 0 1 .7 6 3 8 5 88718 l . 77122 ' 89126 . 77851 . 89527 . 785 7  i 9:
52 87882 . 75652 . 88308 ;7 6 3 9 7 88725 77134 89133 . 77863 . 89533 . 78583 8
53 · 87889 , 75€I65 .. 88315 . 76-110 88732 7*7147 . 89140 . 77875 . 89540 . <;8595 1
54 87896 .7 5 6 7 7 . 88322 . 76422 88739 .7 7 15 9 . 89147 . 77887 . 89546 . 7 8607 6
55 9 87904 0. 75690 ·.). 88329 0. 76434 9. 88745 0. 77171 9. 89153.0. 77899 9. 89533 0. 7 8 6 19 o .
'56 879 11 ; 75702 . 88336 . 76447 88752 771S3 . 89160 . 774HI . $9i>59 ■78631 4
57 8 7 9 18 . 75714 . 8S343 . 76459 88759 . 77J!'>5 . 89167 >. 77923 . 8956.6 . 7 8643 3:;
58 87925 . 75727 . 88350 . 76471 88766 . 77208 . 89174 . 77936 . 89S73 . 786.'5.) *£
51); 87932 . 75739 . 88357 . 76484 88773 .7 7 2 2 0 . 89180 ·.·. 77948 . 89579 . 78667 t
60 9. 87939  0. 75752 9. 88364 0. 7649.6 9. 88780 0. 77232 9. 89187 0. 77960 9. « lo s s  U.

239° 238° 237° 236° 235° ί .



: g  ̂ Haversines

/

125° 126° 127° 128° -  129°

f
Log Hay Nat. Hav Log Hav Nat. Hav Log Hav Nat-l'Hay Loft Hav Nat. Hav Log Hav Nat. Hav

0
1
2
3
4

9. 89586  
. 89592  
. 89599  
. 89606 
. 89612

0.,78679  
.7 8 6 9 1  
. 78703  
. 78715  
. 78726

9. 89976  
. 89983  
. 89989  
. 89995  
. 90002

0. 79389  
. 79401 
.7 9 4 13  
. 79425  
. 79436

9. 90358 
. 90365  
.9 0371  
. 90377 
.90383

0. 80091 
. 80102  
. 80114  
. 80126  
. 80137

9. 90732  
. 90738  
. 90744  
. 90751 
. 90757

0. 80783 
. 80795 
. 80806 
.8 0 8 17  
.80829

9. 91098  
. 91104  
. 9 1110  
. 9 1116  
. 91122

0. 81466  
. 81477  
. 81489  
. 81500  
. 8 15 11

60
59
58
57
56

5
6

’ 7 
8 
9

9. 89619  
. 89625  
.89632  
. 89638  
. 89645

0. 78738 
. 78750 
. 78762  
. 78774  
. 78786

9. 90008  
. 90015  
. 90021  
. 90028  
. 90034

0. 79448  
. 79460  
. 79472  
. 79483  
. 79495

9. 90390 
.9 0396  
.90402  
. 90409 
. 90415

0. 80149  
. 80160  
. 80172  
. 80184  
. 80195

9. 90763 
. 90769  
. 90775 
. 90781 
. 90787

0. 80840 
. 80852 
. 80863 
. 80875 
. 80886

9. 91128  
. 91134  
.9 1 14 0  
. 91146  
. 91152

0. 81523  
.8 15 3 4  
.8 15 4 5  
. 81550  
. 81568

55
54
53
52
51

10
11
12
13
14

9. 89651 
. 89658  
. 89665 
. 89671 
. 89678

0. 78798 
. 78810  
. 78822  
. 78833 
. 78845

9. 90040  
. 90047  
. 90053  
. 90060  
. 90066

0. 79507 
.7 9 5 19  
.7 9 5 3 0  
.7 9 54 2  
. 79554

9. 90421 
.9 0428  
.90434  
.90440  
. 90446

0. 80207 
. 80218  
. 80230  
. 80242  
. 80253

9. 90794  
. 90800  
. 90806 
. 90812  
. 90818

0. 80898 
. 80909 
. 80920 
. 80932  
. 80943

9. 91158  
. 91164  
. 91170  
. 91176  
. 91182

0. 81579  
. S1590  
. 81601  
. 8 1613  
. 81624

50
49
48
47
46

: is  
„ 16

17
18 
19

9. 89684  
. 89691  
. 89697  
. 89704  
. 89710

0. 78857 
. 78869  
. 78881 
. 78893  
.7 8 9 0 5

9. 9007?  
. 90079  
. 90085  
. 90092  
. 90098

0. 79565  
.7 95 7 7  
. 79589  
. 79601 
. 79612

9. 90452  
.9 0459  
.9 0465  
. 90471 
. 90478

0. 80265  
. 80276  
.8 0 2 8 8  
. 80299  
.8 0 3 1 1

9. 90824 
.9 0 8 3 0  
. 90836  
. 90843 
. 90849

0. 80955  
. 80966 
. 80978  
. 80989 
. 81000

9. 91188  
. 91194  
. 91200  
. 91206  
. 91212

0. 81635  
.8 16 4 7  
.8 1 6 5 8  
.8 1 6 6 9  
.8 1 6 8 0

45
44
43
42
41

-h 20  
21 
22
23
24

9. 89717  
. 89723  
. 89730  
.8 9 7 3 6  
.8 9 7 4 3

0. 78917  
.7 8 9 2 8  
. 78940  
. 78952  
. 78964

9. 90104  
. 9 0 11 1  
. 9 0 117  
. 90124  
. ,90130

0. 79624  
. 79636  
. 79648  
. 79659  
. 79671

9. 90484  
.90490  
. 90496  
. 90503  
. 90509

0. 80323  
.8 0 3 3 4  
. 80346  
. 80357  
. 80369

9. 90855 
. 90861 
. 90867 
. 90873 
. 90879

0. 81012  
.8 10 2 3  
. 81035  
. 81046  
. 81057

9. 9 1?18  
. 91224  
. 91230  
. 91236  
. 91242

0. 81692  
. 81703  
. 8 17 14  
. 81725  
. 81737

40
39
38
37
36

25
26 
27

: -28 
29

9. 89749  
. 89756  
. 89763  
. 89769  
. 89776

0. 78976  
. 78988  
. 79000  
. 79011  
.7 9 0 2 3

9. 90136  
. 90143  
. 90149  
. 90156  
. 90162

0. 79683  
.7 96 9 4  
.7 97 0 6  
. 79718  
. 79729

9. 90515  
. 90521 
. 90527 
. 90534 
. 90540

0. 80380  
. 80392  
.8 0 4 0 3  
. 80415  
. 80427

9. 90885  
. 90892  
. 90898 
. 90904 
. 90910

0. 8-1069 
. 81080  
. 81092  
. 8Ϊ103  
• 8 1114

9. 91248  
. 91254  
. 91260  
.9 12 6 5  
.9 12 7 1

0. 81748  
. 8 1759  
. 8 17 Ϊ0  
. 81781  
.8 17 9 3

35
34
33
32
31

30  
; 3 1

32
33
34

9. 89782  
. 89789  
. 89795  
. 89802  

39808

0. 79035  
. 79047  
. 79059  
. 79071 
. 79082

9. 90168  
. 90175  
. 90181  
. 90187  
. 90194

0. 79741 
. 79753  
. 79765  
. 79776  
.7 9 7 8 8

9. 90546 
.9 0 5 5 2  
. 90559 
. 90565  
.90571

0. 80438  
. 80450  
.8 0 4 6 1  
. 80473  
. 80484

9. 90916  
. 90922  
. 90928  
. 90934  
. 90940

0. 81126  
. 8Ϊ137  
. 81148  
.811(10  
. 8U 71

9. 91277  
. 91283  
. 91289  
. 91295  
. 91301

0. 81804  
. 8 1815  
. 81826  
.8 1 8 3 8  
. 81849

30
29
28
27
26

35
36
37
38
39

0 89815  
39821  

. 89828  

. 89834  

. 89840

0. 79094  
.7 9 10 6  
.7 9 1 1 8  
. 79130  
. 79142

9. 90200  
. 90206  
. 90213  
. 9 0219  
. 90225

0. 7980{X 
. 79811  
. 79823  
. 79835  
. 79846

9. 90577  
. 90584  
. 90590  
. 90596  
. 90602

0. 80496  
. 80507  
. 80519  
.8 0 5 3 0  
. 80542

9. 90946  
. 90952  
. 90958  
. 90965  
. 90971

0. 81183  
. 81194  
. $1205  
. 81217  
.8 12 2 8

9. 91307  
.9 13 13  
.9 13 19  
.9 13 2 5  
.9 13 31

0. 81860  
. 81871  
. 81882  
. 81804  
. 81905

25
24
23
22
21

40
41
42
43
44

9. 89847  
. 89853  
. 89860  
. 89866  
. 89873

0. 79153  
. 79165  
. 79177  
. 79189  
. 79201

9. 90232  
. 90238  
. 90244  
. 90251  
. 90257

0. 79858  
. 79870  
. 79881 
. 79893  
. 79905

9. 90608  
.9 0 6 15  
.9 0 6 2 1  
.9 0627  
. 90633

0. 80553  
. 80565  
. 80576  
. 80588  
. 80599

9. 90977 
. 90983  
. 90989  
. 90995  
. 91001

0. 81239  
. 81251 
. 81262  
. $1273  
.8 12 8 5

9. 91337  
.9 13 4 3  
.9 13 49  
. 91355  
. 91361

0. 8 19 16  
. 81927  
. 81938  
. 81950  
. 81961

20
19
18
17
16

45
46
47 

. 48
49

9. 89879  
. 89886  
. 89892  
. 89899  
>89905

0. 79212  
. 79224  

79236  
. 79248  
. 79260

9. 90264  
.9 0 2 7 0  
.. 90276  
; 90282  
. 90289

0. 79916  
.7 9 9 2 8  
. 79940  
.7 9 9 5 1  
.7 9963

9. 90639 
.90646  
. 90652  
. 90658  
. 90664

0. 80611  
. 80622  
.8 0 6 3 4  
.8 0 6 4 5  
. 80657

9. 91007  
.9 1 0 1 3  
.9 1 0 1 9  
.9 10 2 5  
. 91031

0. 81296  
,8 13 0 8  
.8 1 3 19  
.8 13 3 0  
. 81342

9. 91367 
. 91372  
.9 13 7 8  
. 91384  
. 91390

0. 81972  
. 81983  
. 81994  
. 82005  
. 820il7

15
14
13
12
11

50
51
52
53
54

9. 89912  
. 89918  
. 89925  
. 89931 
. 89938

0. 79271 
. 79283  
. 79295 
. 79307  
. 79319

9. 9C295 
. 90301  
. 90308  
. 90314  
. 90320

0. 79974  
79986  

«J- 79998  
. 80009  
. 80021

9. 90670  
.9 0 6 7 6  
. 90683  
. 90689  
. 90695

0. 80668  
. 80680  
.8 0 6 91  
. 80703  
.8 0 7 14

9. 91037  
. 91043  
. 91049  
. 91055  
. 91061

0. 81353  
.8 13 6 4  
.,81376  
. ,81387] 
. 81398

9. 91396  
.9 14 0 2  
r 91408  
.9 14 14  
. 91420

0. 82028  
. 82039  
. 82050  
. 82061  
, 82072

10
9
8
7 ■· 
6

55
56
57 
58·
59
60

9. 89944  
. 89950  
.8 9 9 5 7  
. 89963  

\ 89970  
9. 89976

0. 79330  
. 79342  
. 79354 
. 79366  
. 79377  

0. 79389

9. 90327  
. 90333  
. 90339  
. 90346  
. 90352  

9. 90358

0. 80033  
. 80044  
. 80056  
. 80068  
. 80079  

0. 80091

9. 90701 
. 90707 
. 90714  
.9 07 2 0  
. 90726 

9. 90732

0. 80726  
. 80737  
. 80749  
. 80760  
. 80772  

0. 80783

9. 91067  
. 91074  
. 91080  
. 91086  
. 91092  

9. 91098

0. 81409  
. 81421 
. 81432  
. 81443  
. 81455  

0. 81466

9. 91426  
. 91432  
. 91437  
. 91443  
, 91449  

9. 91455

0. 82084  
. 82095  
. 8 2106  
. 8 2117  
. 82128  

0 .8 2 13 9

5
4
3
2
1
0

234° 2 3 3 9 s 232° 231° 230° ;



„  <Haversines

#

130° 131° 132° 133° 134°

f !Log Hav Xat. Hav- Log Hav j Xat. Hav Log Hav Xat, Hav Log Hav | Xat. Hav
-  ;· ■.(■■ J·: /

Log Hav Xat. Hav,·

0
1
2
3
4

9. 9.1455 
.. 9.H61 
.5)1467 
.91473 
.91479

0. 82139 
82151 

.82162 

. 82173 

. 82184

9. 91805 
.91810, 
.91816 
.91822 
. 91828

0. 85803 
. 82814 
. 82825 
.82836 
. 82847

9. 92146 
. 92152 
. 92157 
. 92163 
. 92169

0. 83457 
. 83467 
. 83478 
. 83489 
.83500

9. 92480 
. 92485 
.92491 
. 92496 

,.9 2 5 0 2

0. 84100 
. 84111 
.84121 
. 84132 
.84142

9.92805 
. 92811 
.95816 
.95821 
,92827

0. 84733 
. 84:743 
. 8·|754 
84764 

. 84775

l60
59
58
47
|6

5
6 

. 7
. 8 

9

9. 91485 
.91490 
. 91496 
.91505 
. 91508

0. 82195 
. 82206 
.82217 
. 82228 
. 82240

9. 91833 
. 91839 
.91845 
.91851 
.91856

0. 82858 
. 82869 
.82880 
.82891 
.82902

9. 92174 
. 921.80 

v. 9 5185 
. 92191 
. 92197

0. 83511 
. 83521 
. 83532 
. 83543 
. 83554

9. 92507 
Γ. 92512 

95518 
; . 95523 
-.92529

0. 84153 
. 84164 
. 84174 
. 84185 

:·. 84196

9. 92832 
.9283/ 
.95843 
.92848 
. 92853

0. 84785 
. 84796 

■. 84806 
' . 84817 

. 84827

$5
54
53
52
51
50
49
48
47
46

10
11
12
13

. 14

9. 91514 
.91520 
. 91526
- 9153?
- 915;3 7

0. 85251 
. 82262 
. 85233 
. 82284 

. . 82295

9. 91862 
. 91868 
. 91874 
.91879 
.91885

0. 82913 
. 82924 
. 82934 
. 82945 
. 82956

9. 92202 
. 92208 
.92513 
.92219 
.92225

0. 83564 
. 83575 
. 83586 
. 83597 
. 83608

9. 92534 
. 95540 
. 92545 
. 95551 
.. 95$56

0. 84206 
. 84217 
. 84J227 
. 84,238 
-..·84£49

9. 92859 
. 92864 
.92869 
. 92875 
. 9288.0

0. 84837 
. 84848 
. 84858 
. 84869 
.84879

• 15 
16
'17'·
18-
i9 P;

9. 9;1.543 
, c.. 9;ί·549 
X  91.555 
-Γ..9Ϊ561 
J :9 Ϊβ 6 7

0. 82306 
. 85317 
. 82328 
. 82339 
. 82351

9. 91891 
.91896 
. 91902 
..91908 
. 91914

0. 82967 
. 82978 
. 85989 
. 83000 
. 83011

9. 92230 
. 92236 
.92241 
. 92247 
. 92253

0. 83618 
. 83629 
. 83640 
. 83651 
. 83661

9. 92562 
. 92567 
.92573 
.9257$  
.95584

0:8425i<) 
. 842*0 
. 84280 
. 8429α 
: 84&Ϊ2

9. 928.85 
- 92891 
. 92896 
. 92901 

...02907

0: 84890 
. 84900 
. 849Λ0 
. 84921 
,8^4931

45
44
43
'42
Hi

20 : 
2 i ;

- 22 
«23- 
>24

9. 91573 
.91578 

r  .91584 
.91590 
.91596

0. 82362 
. 85373 
. 82384 
J 42395 
. 824p6

9. 91919 
. 91925 
. 9.1931 
.91936 
;§1·942

0. 83022 
. 83033 
.83044 
. 83055 
. 83066

9. 92258 
k92264 
. 92269 
. 92275 
. 92280

0. 83672 
. 83683 
. 836 94 
,  83704 
,83715

9. 92589 
.92504  
. 9?6G0 
.92605 
. !92^i I

0. 84312 
. 84323 
. 8433,3 
.84344 
. 84354

9. 929T5 
. 029Ϊ7 
. 92953 
. 92928 
. 192933

0/8.4942 
. 8^952 
. &1962 
. 84973 

--•J34983

40
539
|38
’37
|36

ί 25 
: 126

27
28

,29

9. 91602 
.91608 
.91613 
.91619 
.91625

0. 82417 
. 82428 
. 82439 
. 82450 
• 85461

9. 91948' 
’ . 91954 

. 919οί) 

.91965 
-ί 9*071

0. 83077 
. 830fj7 
.83098 
. 83109 
.. 83.120

9. 92286 
. 92292 
. 92297 
. 92303 
.•92308

0. 83726 
. 83737 
. 83747 
.83758 
. 83769

9. 92616 
I 92622 
.192627 
.92633 

-.95638

0. 84365 
. 84376 
.84386 
. 84397 
.84407

9. 92939 
- 9 W  
. 92949 
. 92955 
.95960

0; 8499-1
. 85004 
. 85014 
. 85055 
. 85035

135
34
33
32
31

■30
31
32
33
34

9. 91631 
.91637 
.91643 
.91648 
.91654

0. 82472 
. 82483 
. 82405 
.82506 
. 82517

9. 91976 
. 91982 

-. 91988 
... B l 993 

. 91999

0, 83131 
.83142 
.83153 
. 83164 

.8 3 1 7 5

9.92314 
..,92319 
. ;92325 
.92330 
.92336

0. 83780 
. 83790 
. 83801 
. 83812 
. 83852

9. 92643 
. 92649 
. 92654 
. 92660 
. 92665

0. 84418 
. 84428 
. 84439 
; 84449 
. 84460

9. 929,65 
,95970 
. 9297S 
. 92981 
. 929 f 6

i t  85835 
. 85056 
. 85066 
; 85077 
. 85087

30
29
28
27
26

35
36
37 
38.

'3 9

9. 91660 
. 91666 
.91672 
. 91677 
.91683

0. 82528 
.82539 
. 82550 
. 82561 
. 82572

9. 92005 
.92010 
. 92016 
. 92022 
. 92027

0. 83185 
.83196 
,83207 
.83218 
. 83229

9.'92342 
,:92347 
.'92353 
.92358 
.92364

0. 83833 
. 83844 
. 83855 
. 83865 
V83876

9. 92670 
. 92676 
.92681 
.92687 
.92692

0. 84470 
. 84481 
. 84492 

.. 84502 
. 84513

9. 92992 
. 92997 
. 93<X>2 
.93007 
.93013

0. 85097 
. 85108 
. 85118 
. 85128 
. 85139

25 
, 24 

23 
22 
21

v- 40 
■41
42
43
44

9. 91689 
.91695 
. 91701 
. 91706 
. 91712

0. 82583 
. 82594 
. 82605 
.82616 
. 82627

9 92033 
.92039 
. 92044 
. 92050 
; 92056

0. 83240 
.83251 
. 83262 
. 83572 

:··. 83283

9. 92369 
.92375 
.92380 
.■92386 
. 92391

0. 83887 
. 83897 
. 83908 
. 83919 
. 83929

9.92698 
. 92703 
. 92708 
. 92714 
.92719

0. 84523 
. 84534 
: 84544 
. 84555 
'.' 84565

9. 93018 
.93023 
. 93029 
.93034 
.93039

0. 85149 
. 85159 
. 85170 
. 85180 
. 85190

20
19
18
17
16

45
46
47 
48 . 
4!)

9. 91718 
.91724 
. 9 1;730 
. 91735 
. 9174 3

0. 82638 
. 8264S 
. 82660 
.82671 
. 82682

9. 92061 
. 92067 
.92073 
. 92078 
; 92084

0. 83294 
. 83305 
. 83316 
. 83327 
. 83337

9. 92397 
.92402 
. 92408 
. 92413 
. 92419

0. 83940 
.83951 
.83961 
. 83972 
,83983

9. 92725 
. 92730 
.92735 
. ,92741 

92746

0. 84576 
. 84586 
. 84597 
. 84607 
.84618

9. 93044 
.93050 
.93055 
.93060 
.93065

0. 85201 
. 85211 
. 85221 
.85232 
- 85242

15
14
13
12
11

50
51
52
53
54
55
56
57
58
59
60

9. 91747 
. 91753 
. 91758 
. 91764 
. 91770

0. 82693 
. 82704 
.82715 
. 82726 
. 82737

9. 92090 
. 92095 
. 95101 
. 92107 
. 92112

0. 83348 
. 83359 
. 83370 
. 83381 

83392

9. 92425 
. 92430 
.92436 
.92441 
.92447

0. 83993 
. 84004 
.84015 
. 84025 
.84036

9. 92751 
,92757 
.92762 
.92768 
.92773

0. 84628 
.84639 
.84649 
.■84660 
.84670

9. 93071 
.93076 
:93081 
.93086 
:93092

0. 85252 
,85263 
. 85273 
. 85283 
. 85294

10
9
8
7
6

9. 91776 
. 91782 
. 91787 
.91793 
. 91799 

9. 91805

0. 82748 
,82759 
. 82770 
. 82781 
. 82792 

0. 82803

9. 92118 
. 92124 
. 92129 
.92135 
. 92140 

9. 92146

0. 83402 
. 83413 
. 83424 
. 83435 
. 83446 

0. 83457

9. 92452 
.92458 
. 92463 
.92469 
.92474 

9. 92480

0. 84047 
. 84.057 
. 84068 
. 84079 
. 84089 

0. 84100

9. 92778 
.92784 
:92789 
. 92794 
.95800 

9. 92805

0. 84681 
. 84691 
.84702 
'.84712 
. 84722

0. 84733
.

9. 93097 
. 93102 
.93107 
.93113 
.93118 

9. 93123

0. 85304 
. 85314 
. 85324 
. 85335 
. 85345 

:0. 85355

5
4
3
2

i ;
229° 228° 227° 22β° 225° ;



©  ' Haversines

/

135° 136° 137°.-·. :> ·, .··'·4. ■'· "i; • 138° " 139 °

t
Log. Hav Nat. Hav Log Hav Nat. Hav L og  Hay Nat. Hay Log Hav Nat. Hav Log Hav Nat. Hav

0
1
2
3
4

9. 93123 
. 93128 
. 93134 
. 93139 
. 93144

O 85355 
. 85366 
. 85376 
. 85386 
. 8539.6

9. 93433 
T9343S 

"Γ93Ώ3 
. 93448 
. 93454

9. 93459 
. 93464 
. 93469 
. 93474 
. 93479 

9.‘ 93484 
. 93489 
. 9349+ 
. 93499 
. 93504 

9. 93509 
. 93515 
. 93520 
. 93525 
. 93530

0. 85967

“73598? 
. 85997 
. 86007

ft 860Ϊ7 
. 86028 
. 86038 
. 86048 
. 86058

0. 86068 
. 86078 
. 86088 
. 86098 
. 86108

9. 93736 
.93741 
. 93746 
. 93751 
. 93755

0  86568 
. 86578 
. 86588 
. 86597 
. 86607 

Ο 86617 
. 86627 
. 86637 
. 86647 
. 86657 

0. 86667 
. 86677 
: 86686 
. 86696 
. 86706

9. 94030 
. 94035 
. 94040 
. 94045 
,r 94050

a  87157 
. 87167 
. 87177 
: 87186 
. 87196

9.94318 
.94322 
. 94327 
. 94332 
.94336

0. 87735 
. 87745 
. 87755 
.87764 
.87774

60
59
58
57
56

5
6
7
8 
9

9. 93149 
. 93154 
. 93160 
.93165 
. 93170

0. 85407 
. 85417 
. 85427 
. 85438 
. 85448

9. 93760 
. 93765 
. 93770 
. 93775 
. 93780 

9. 93785 
. 93790 
. 93795 
. 93800 
. 93805 

9. 93810 
. 93815 
. 93820 
. 93825 
. 93830

9. 94055 
. 94059 
. 94064 
. 94069 
. 94074 

9, 94079 
. 94084 
.94088 
. 94093 
. 94098

0. 87206 
. 87216 
. 87225 
. 87235 
. 87245

9. 94341 
.. 94346 
.94351 
.94355 
.94360

0  87783 
. 87793 
. 87802 
. 87812 
.87821

55
54
53
52
51

.10
11
12
13
14

9- 93175 
. 93181 
. 93186 
. 93191 
. 93196

0. 85458 
. 85468 
. 85479 
. 85489 
. 85499 

0. 85509 
. 85520 
. 85530 
. 85540 
. 85550 

0. 85560 
. 85571 
. 85581 
. 85591 
. 85601

0. 87254 
. 87264 
. 87274 
. 87283 
. 87293

9. 94365 
. 94369 
. 94374 
. 94379 
. 94383

O 87831 
.87840 
. 87850 
. 87859 
. 87869

50
49
48
47
46

15
16
17
18 
19

9. 93201 
. 93207 
. 93212 
. 93217 
. 93222

Ο 86118 
> 86128 

86138 
. 86148 
. 86158

0  86716 
. 86726 
. 86736 
. 86746 
. 86756

9. 94103 
. 94108 
. 94112 
. 94117 
. 94122

Ο 87303 
,.87313 
. 87322 
. 87332 
. 87342

9. 94388 
. 94393 
. 94398 
. 94402 
. 94407

0. 87878 
.87888 
. 87897 
. 87907 
. 87916

45
44
43
42
41

20
21
22
23
24

9. 93227 
. 93232 
. 93238 
. 93243 
. 93248

9. 93535 
. 93540 
. 93545 
. 93550 
. 93555

0*6 168  
. 86178 
. 86189 
. 86199 
. 86209

9. 93835 
. 93840 
. 93845 
. 93849 
. 93854

0. 86765 
. 86775 
. 86785 
. 86795 
. 86805

9. 94127 
. 94132 
. 94137 
. 94141 
.94146

0. 87351 
. 87361 
. 87371 
. 87380 
. 87390

9. 94412 
. 94416 
. 94421 
. 94426 
. 94430

O 87926 
. 87935 
.87945 
. 87954 
.87964

40
39
38
37
36

25
26
27
28 
29

9. 93253 
. 93258 
. 93264 
. 93269 
. 93274

0. 85612 
. 85622 
. 85632 
. 85642 
. 85652

9. 93560 
.93565 
. 93570 
. 93575 
. 93580

0. 86219 
. 86229 
. 86239 
. 86249 
. 86259

9. 93859 
. 93864 
. 93869 
. 93874 
. 93879

0. 86815 
. 86825 
. 86834 
. 86844 
. 86854

9. 94151 
. 94156 
. 94161 
. 94165 
. 94170

0. 87400 
. 87409 
. 87419 
. 87429 
. 87438

9. 94435 
'. 94440 
. 94444 
. 94449 
. 94454

0. 87973 
. 87982 
. 87992 
. 88001 
. 88011

35
34
33
32
31

30
31
32
33
34

9. 93279 
. 93284 
. 93289 
. 93295 
. 93300

0. 85663 
. 85673 
. 85683 
. 85693 
. 85703

9. 93585 
. 93590 
. 93595 
. 93600 
. 93605

O 86269 
. 86279 
. 86289 
. 86299 
. 86309

9. 93884 
. 93889 
. 93894 
. 93899 
. 93904

0. 86864 
. 86874 
. 86884 
. 86893 
. 86903

9. 94175 
. 94180 
. 94184 
. 94189 
. 94194

0. 87448 
. 87457 
. 87467 
. 87477 
. 87486

9. 94458 
. 94463 
.94468 
. 94472 
. 94477

0. 88020 
. 88030 
. 88039 
. 88049 
. 88058

30
29
28
27
26

35
36
37
38
39

9. 93305 
. 93310 
. 93315 
. 93320 
. 93326

0. 85713 
. 85724 
. 85734 
. 85744 
. 85754

9. 93611 
. 93616 
. 93621 
. 93626 
. 93631

0 86319 
. 86329 
. 86339 
. 86349 
. 86359

9. 93908 
. 93913 
. 93918 
. 93923 
. 93928

0. 86913 
. 86923 
. 86933 
. 86942 
. 86952

9. 94199 
. 94204 
. 94208 
. 94213 
.94218

0. 87496 
. 87506 
. 87515 
. 87525 
. 87534

9. 94482 
. 94486 
. 94491 
.94496 
. 94500

0. 88067 
. 88077 
. 88086 
. 88096 
. 88105

2 5  
24 
23 
22 
21

40
41
42
43
44

9. 93331 
. 93336 
. 93341 

93346 
. 93351

0. 85764 
. 85774 
. 85785 
. 85795 
. 85805

9. 93636 
. 93641 
. 93646 
. 93651 
.93656 

9. 93661 
. 93666 
. 93671 
. 93676 
. 93681

0. 86369 
. 86379 
. 86389 
. 86399 
. 86409

9. 93933 
. 93938 
. 93943 
. 93948 
. 93952

0. 86962 
. 86972 
. 86982 
. 86991 
. 87001

9. 94223 
. 94227 
.94232 
. 94237 
.94242

0. 87544 
. 87554 
. 87563 
. 87573 
. 87582

9. 94505 
. 94509 
. 94514 
. 94519 
. 94523

0. 88115 
. 88124 
. 88133 
. 88143 
. 88152

20
19
18
17
16

45
46
47
48
49

9. 93356 
. 93362 
. 93367 
. 93372 
. 93377

0. 85815 
. 85825 
. 85835 
. 85846 
. 85856

0. 86419 
. 86429 
. 86438 
. 86448 
. 86458

9. 93957 
. 93962 
. 93967 
. 93972 
. 93977

Ο 87011 
. 87021 
. 87030 
. 87040 

. .  87050

9. 94246 
. 94251 
. 94256 
. 94261 
. 94265

0. 87592 
. 87602 
.87611 
. 87621 
. 87630

9. 94528 
.94533 
: 94537 
. 94542 
. 94546

0. 88162 
I 88171 
. 88180 
. 88190 
. 88199

15
14
13
12
11

50
51
52
53
54

9. 93382 
. 93387 
. 93392 
. 93397 
. 93403

0. 85866 
. 85876 
. 85886 
. 85896 
. 85906

9. 93686 
. 93691 
. 93696 
. 93701 
. 93706

Ο 86468 
.86478 
. 86488 
. 86498 
. 86508

9. 93982 
. 93987 
. 93991 
. 93996 
. 94001

0. 87060 
. 87070 
. 87079 
. 87089 
. 87099

9. 94270 
. 94275 
. 94280 
.94284 
.94289

0. 87640 
. 87649 
. 87659 
. 87669 
. 87678

9. 94551 
. 94556 
. 94560 
. 94565 
. 94570

0. 88209 
. 88218 
. 88227 
* 88237 
. 88246

10
9
8
7
6

55
56
57
58
59
60

9. 93408 
. 93413 
. 93418 
. 93423 
. 93428 

9. 93433

0. 85916 
. 85927 
. 85937 
. 85947 
. 85957 

0. 85967

9. 93711 
. 93716 
. 93721 
. 93726 
. 93731 

9. 93736

0. 86518 
. 86528 
. 86538 
. 86548 
. 86558 

0. 86568

9. 94006 
. 94011 
. 94016 
. 94021 
. 94026 

9. 94030

0. 87109 
. 87118 
. 87128 
. 87138 
. 87148 

0. 87157

9. 94294 
. 94299 
. 94303 
. 94308 
. 94313 

9. 94318

0. 87688 
. 87697 
. 87707 
. 87716 
. 87726 

0. 87735

9. 94574 
.94579 
. 94583 
. 94588 
. 94593 

9. 94597

0. 88255 
. 88265 
. 88274 
; 88284 
. 88293 

0. 88302

5
4
3
2
1
0

224° 223° 222° 221° 220°



ΉHaversines i s :
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/

140° 141° 142° 143° 144°

. ‘ν’ ίΓ  ". Λ;r  ·. -Log Hav Nat: Hav
1

Log Hav | Nat. Hav Log Hav Na.t, Hav Log Hav Nat. Hav Log nav Nat. Hav

0
1
2
3
4

9. 94597  
. 94602  
. 94606  
. 94611  
. 94616

0. 88302  
. 88312  
. 88321 
. 88330 
. 88340

9. 94869  
. 94874  
.9 4 8 7 8  
. 94883  
. 94887

0. 88857  
. 88866  
: 88876  
. 88885  
.8 8 8 9 4

9. 95134  
. 95138  
. 95143  
. 95147  
.9 5 1 5 1

0. 89401 
.8 9 4 0 9  
. 89418  
. 89427  

m  89436

9. 95391  
.9 5 3 9 6  
ί  95400  
. 95404

0. 89^32 
.8 9 9 4 1  
*89949  
.8 9 9 5 8  
; 89967

9. 95641 
.9 5 6 4 5

■\'95.§φ9 
.9 5 6 5 4  
* 195658

0. 90451 
. 90459  
,9 0 4 6 8  
.9 0 4 7 6  

f·. .. 90485

i60/: 
§9i:- 
5 8 f' 
57 
56 *

5
6  

. 7
. i8 

9

9. 94620  
. 94625  
, 94629  

"·. 94634  
.9 4 6 3 $

0. #8349 
' 88358  

^  88368  
;H. 88377  
' ‘“8S386

9, 94892  
.9 4 8 9 6  

.. 94901  
\ 94905  
.9 4 9 0 9

0 .8 8 9 0 3  
.8 8 9 1 2  
. 88921  

·'. 88930  
. 88940

9. 95156  
. 9516p  
. 95164  
.9 5 1 6 9  
. 9 5 113

0: 894415 
" .89454  
.8946,3  
f; 89472  
a 89481

9 f$ 5 4 l2  
^ § 5 4 #  
■§5421 

^ § 5 4 2 5  
■i 95429

tfc 89975  
ίϊ'8 9 9 8 4  
? :8 9 9 9 3  

c 90002  
•9 0 0 1 0

9. 95662  
. 95666  
. 95670  
. 95674 
. 95678

0. 90494  
.9 0 5 0 2  
i 90511  
;9 0 5 1 9  
;9 0 5 2 8

55 " 
54 
53 
52 t
5 i ;a

10
11
12
13
14

9. 94643  
.9 4 6 4 8  
. 94652  
.9 4 6 5 7  
.9 4 6 6 1

0. 88396  
. 88405  
.8 8 4 14  
. 88423  
. 88433

9. 94914  
T94918  

> 94923  
. 94927  
. 94932

0. 88949  
. 88958  
. 88967  
.8 8 9 7 6  
. 88985

9. 95177  
. 95182  
. 05186  
. 95190  
.9 5 1 9 5

05 ?8949!Θ 
ii'8§49§  
ς -89508 
.8 9 5 1 7  
. 89526

k  95433  
. 95438  
. 95442  
.9 5 4 4 6  
. 95450

0. 90019  
. 90028  
. 90037  
. 90045  
. 90054

9. 95682  
. 95686  
. 95690  
. 95694  
.9 5 6 9 9

0. 90536  
. 90&45 
7 9 0 5 5 3  
. 90562  
. 90570

50 
49 : 
48 , 
47 ■ 
46 J

15
16
17
18  
19

9. 94666  
.. 94670  
. 94675  
. 94680  
. 94684

D. 88442  
. 88451 
. 88461 
. 88470  
. 88479

9. 94936  
. 94941  
. 94945  
. 94950  
. 94954

0. 88994  
. 89003  
. 89012  
. 89022  
. 8 9 0 3 i

9. 95199  
95203  

. 95208 

.9 5 2 12  

. 95216

0. 89534  
.8 9 5 4 3  
;8 9 5 5 2  
.8 9 5 6 1  
.8 9 5 7 0

9. 95454  
. 95459  
. 95463  
. 95467  
. 95471

0. 90063  
. 90071  
. 90080  
: 90089  
. 90097

9. 95703  
; 95707  
. 95711  
. 95715  
. 95719

0. 90579  
^ 0 5 8 7  
. 90596  
. 90604  
.9 0 6 1 3

45 vv  
44 Λ 
43 ; 
42
41 ;i:

20
21
22
23
24

9. 94689  
.9 4 6 9 3  
. 94698  
.9 4 7 0 2  
.9 4 7 0 7

0. 88489  
. 88498  
. 88507  
. 88516  
. 88526

9. 94958  
. 94963  
. 94967  
. 94972  
. 94976

0. 89040  
. 89049  
. 89058  
. 89067  
. 89076

9 .9 52 2 1  
. 95225  
. 95229  
. 95234  
. 95238

0. 89579  
.8 9 5 8 8  
.8 9 5 9 7  
.8 9 6 0 6  
.8 9 6 1 4  

0. 89623  
.8 9 6 3 2  
. 89641 
. 89650  
. 89659

9. 95475  
. 95480  
. 95484  
.9 5 4 8 8  
. 95492

0. 90106  
. 9 0 115  
. 9 0124  
. 90132  
. 90141

9. 95723  
! . 95727  
: 95731  
Γ95735  
,9 5 7 3 9

0. 90621  
.9 0 6 3 0  
i 90638  
.9 0 6 4 7  
.9 0 6 5 5

40 v
39  ;
38 ‘
37
36

25
26
27
28  
29

9. 94711  
. 94716  
. 94721  
. 94725  
. 94730

0. 88535  
. 88544  
: 88553  
. 88563  
. 88572

9. 94981  
. 94985  
. 94989  
, 94994  
. 94998

0. 89085  
. 89094  
1 8 9 10 3  
. 8 9 112  
. 39121

9. 95242  
. 95246  
. 95251 
. 95255  
. 95259

9. 95496  
. 95501  
. 95505  
. 95509  
. 95513

0. 90150  
. 90158  
. 90167  
. 90176  
. 90184

9. 95743  
. 95747  
. 95751 
. 95755  
.9 5 7 5 9

0. 90664  
. 90672  
, 90680  
; 90689  
.9 0 6 9 7

35 
34 
33 ? 
32 
31

30
31
32
33  
U

9. 94734  
. 94739  
. 94743  
; 94748  
.9 4 7 5 2

0. 88581  
. 88590  
. 88600  
. 88609  
. 88618

9. 95003  
. 95007  
. 95011  
. 9 5 016  
. 95020

0. 89130  
.8 9 1 3 9  
.8 9 1 4 9  
.8 9 1 5 8  
. 8 9 167

9. 95264  
. 95268  
. 9£272 

'. 95276  
. 95281

0. 89668  
.8 9 6 7 7  
. 89685  
. 89694  
. 89703

9. 95517  
. 95521  
. 95526  
.9 5 5 3 0  
. 95534

0. 90193  
. 90201  
.9 0 2 1 0  
.9 0 2 1 9  
.9 0 2 2 7  

0 .9 0 2 3 6  
;9 0 2 4 5  
.9 0 2 5 3  
.9 0 2 6 2  
- 90271 

0. 90279  
90288  

.@0296 

.9 0 3 0 5  
- .9 0 3 4 4

9. 95763  
. 95768  

95772  
·; 95776  
,9 5 7 8 0

0. 90706  
.9 0 7 1 4  
.9 0 7 2 3  
. 90731  
.9 0 7 4 0

30 - 
29 | 
28 * 
27  
26

35
36
3 7
38
3 9

9. 94757  
. 94761  

. . 94766  
. 94770  
.'94774

0. 88627  
. 88637  
. 88646  
. 88655  
. 88664

9. 95025  
. 95029  
. 95033  
. 95038  
. 95042

0. 89176  
. 89185  
. 89194  
: 89203  
.8 9 2 1 2

9. 95285  
. 95289  
. 95294  
. 95298  
. 95302

0. 89712  
. 89721  
. 89730  
. 89738  
. 89747

9. 95538  
. 95542  
.9 5 5 4 6  
: 95550  
. 95555

9. 95784 0. 90748  
. 95788* . 90756  
. 957921 .9 0 7 6 5  
.957961 . 90773  

95800! . 90782

25 
24 
23 ; 
22
21 ij- 
20  
19 
18 
17 
16

40
41
42
43
44

9. 94779  
. 94784  
. 94788  
. 94793  
. 94797

0. 88674  
. 88683  
.8 8 6 9 2  
. 88701  
. 88710

9. 95047  
. 95051  
. 95055  
. 95060  
. 95064

0. 89221  
89230  

. 89239  

. 89248  
89257

9. 95306  
. 95311  
. 95315  
. 95319  
. 95323

0. 89756  
,8 9 7 6 5  
.8 9 7 7 4  
.8 9 7 8 2  
. 89791

9. 95559  
.9 5 5 6 3  
; 95567  
. 95571 
.9 5 5 7 5

9; 95804  
.9 5 8 0 8  
: 95812  
. 95816  
. 95820

U. 9U7VU 
.9 0 7 9 8  
. 90807  
.9 0 8 1 5  
. 9 0 ^ 4

45
46
47
48
4 9

9. 94802  
. 94806  
,9 4 8 1 1  
. 9 4 8 15  
,9 4 8 2 0

0. 88720  
. 88729  
. 88738  
..88747  
.8 8 7 5 6

9. 95069  
. 95073  

. . 95077  
. 95082  
. 95086

0. 89266  
.8 9 2 7 5  
. 89284  
. 89293  
. 89302

9. 95328  
. 95332  

95336  
. 95340  
:9 5 3 4 5

0. 89800  
.8 9 8 0 9  
.8 9 8 1 8  
. 89826  
.8 9 8 3 5

9. 95579  
. 95584  
. 95588  
. 95592  
. 95590

0. 90322  
. 90331  
. 90339  

v 90348  
. 90357

9. 95824  
.9 5 8 2 8  

··.. 95832  
.9 5 8 3 6  

; , 95840

0. 90832  
; 90840  
.9 0 8 4 9  
. 90857  
.9 0 8 6 6

15 v 
14 * 
13 ί  
12 ’ 
11

50
51
52
53
54
55
56
5 7
58
59
60

9. 94824  
, 94829  
. 94833  

■·. 94838  
; . 94842  
9. 94847  

94851  
. 94856  
. 94860  
. 94865  

9. 94869

0 .8 8 7 6 6  
.8 8 7 7 5  
.8 8 7 8 4  
.8 8 7 9 3  
. 88802  

0. 88811  
. 88821 
. 88830  
. 88839  
.8 8 8 4 8  

0. 88857

9. 95090  
r, 95095  
V 95099  
; 9 5 10 4  

95108  
9. 9 5 112  

. 9 5 117  

. 95121  

. 9 5 12 5  

. 9 5 13 0  
9. 95134

0 :8 9 3 1 1  
.8 9 3 2 0  
'89329  

.8 9 3 3 8  
■89347  

0. 89356  
. 89365  
. 89374  
. 89383  
: 89392  

0. 89401

9. 95345?
95353  

.¥ 5357  

. 95362  

. 95366  
9. 95370  

. 95374  

.9 5 3 7 9  

. 95383  

. 95387  
9. 95391

0. 89844  
.8 9 8 5 3  
.8 9 8 6 2  
. 89870  
. 89879  

0. 89888  
.8 9 8 9 7  
.8 9 9 0 6  
.8 9 9 1 4  
. 89923  

0. 89932

9: 95600  
.9 5 6 0 4  
. 95608  
.9 5 6 1 3  
.9 5 6 1 7  

9. 95621 
. 95625  
. 95629  
. 95633  
. 95637  

9. 95641

0 .9 0 3 6 5  
.9 0 3 7 4  
.9 0 3 8 2  
.9 9 3 9 1  

,. 90399

9. 95844  
, 95848  
; 95852  
.9 5 8 5 6  

... 9§860

0. 90874  
:9 0 8 8 2  
,9 0 8 9 1  
.9 0 8 9 9  
.9 0 9 0 7  

0 .9 0 9 1 6  
• 90924  
. 90933  
, 90941 
. 9094!) 

0. 90958  •

10 : 
9 
8 
7
6 v
5
4
3
2
1
0

0. 90408  
.9 0 4 1 7  
.9 0 4 2 5  
. 90434  
. 90442  

0. 90451

9. 95864  
. 95868  
. 95872  
. 95876  
. 95880  

9. 95884  •
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145° 146° 147° ' 148° 149°

t
Log Hav JS'at. Hav Lop Hav Nat. Hav Log Hav. Nat. Hav**·--;} . *·?·.». ■ ·'.

. Log Hav Nat. Hav. Lok Hav Nat. Hav

0 
1 
2 
3 

, 4

9. 95884 
' . 95888 

.9 5 8 9 2  

. 95896 
: 95900

Oi 90958 
:9 0 9 6 6  
.9 0 9 7 4  
.9 0 9 8 3  
:9 0 9 9 1

9 . 96119 
. §6123 
.9 6 1 2 7  
.96131  

96135

0. 91452 
Ί  94460 
.9 1 4 6 8  
v:91476 
. 9-J484

9 .96 3 4 7  
■ 96351 
9635^ 

u  96359 
i  96362

0:91934
.9 1941  

. :  919 49 
;:91957 

.·. 91965

9 :96568  
.9 6 5 7 2  

96576 
····. 96579 
* 96583

0. 92402 
.9241(3 
i. 92418 

92426 
; 92433

9. 96782 
,  96786 

96789 
;^96793 

", 96796

0 ^ 2 8 5 8  
.9 2 8 6 6  
.^92873 
*92881 
. 928§8

60
59
58
57
56

5
6

. 7 
8 
9 .

9. 95904 
'. 95908 
.9 5 9 1 2  

.. 95916 
. 95920

0. 90999 
. 91.008 
.9 1 0 1 6  

Ί  91024 
.9 1 0 3 3

9. 96139 
96142 

:9 6 1 4 6  
I 96150 
. 96154 

9; 96158 
. 96162 
. 96}65 
. 96169 
.9 6 1 7 3  

9. 96177 
. 961H1 
. 96185 
. 96188 
. 96192 

9. 96196
Γ96200 
."96204 
■ 96208 
Λ962Γ1: 

9! 96215 
. 96219 
. 90223 
. 96227 
. 96230 

9. 96234 
' .  96238 
. 96242 
. 9624(5 
. 96249 

9. 96253 
. 96257 
. 96261 
. 96265 
, 96268

0. 91493 
‘.9 1 5 0 1  

9Ϊ509 
.9 1 5 1 7  
.=91525

9: 96366 
3 V 96370 
'."36374 
. 96375?; 

:>^963a| 
9. 96385 

9638.8 
: .^96392 

. 96396 
v 96406

0. 91973 
:  . 91981 

91989 
91997 

-.92005

9 :9 6 5 86  
·. 96590 
.96594  
.·." 96597 
. 96601

0. 92441 
.9 2 4 4 9  
. 92456 
. 92464 
. 92472

9 , 96800 
: 96803 
. 96807 
. 96810 

,.9 6 8 1 4

0. 92896 
.9 2 9 0 3  
.9 2 91 1  
. 92918 
. 92926

55
54
53
52
51

10 
11 
12 
13 

. 14

9. 95924 
.9 5 9 2 8  
. 95932 
.9 5 9 3 6  
. 95939

0. 91041 
..9 1 0 4 9  
.9 1 0 5 7  
; 91066 
. 91074 

0. 91082 
.9 1 0 9 1  
. 91099 
.9 1 1 0 7  
.9 1 1 1 5

0^91533 
:‘i ;91541 
>191549 

:9 1 5 5 7  
-:ϊ 91565  
0 1 5 7 3  

.9 1 5 8 2  
.191590 
• 91598 
.9 1 6 0 6

Oi 92013 
: 92020 

- .9 2 0 2 8  
*92036  
;9 2 0 4 4

9. 96604 
. 96608 
. 96612 
. 96615 
. 96619

0. 92479 
. 92487 
. .92495 
'. 92502 
. 92510

9. 96817 
, 96821 
; 96824 
. 96827 
.96831

0. 92933 
. 92941 
. 92948 
. 92955 
. 92963

50
49
48
47
46

15
1C
17
18
19
20 
21 . 
22
23
24 
2 5 ' 
26 
27· 
28"' 
29 ’

9. 95943 
.9 5 9 4 7  
. 95951 

95955 
.9 5 9 5 9  

9. 95963 
.9 5 9 6 7  

.. 959.71 
' .  95975 
. 95979 

~9. 95983 
. 95987 
. 95991 
. 95995 
, 95999 

9- 96002 
. 96006 
. 96010 
. 96014 
. 96018 

9. 96022 
.9 6 0 2 6  
. 96030 
. 96034 

·.. 96038

a  96403 
ί  96407  
,9 6 4 1 1  
ν·9641.4 

Λ 96418

0 ;‘92052 
-.92060  
;;.92068 
. 92076 
. 92083

9. 96622 
. 96626 
. 96630 
. 96633 
. 96637

0. 92518 
.9 2 5 2 5  
. 92533 
. 92541 
. 92548

9. 96834 
.9 6 8 3 7  
.96841  
. 96845 

, , ,9-6848

0. 92970 
. 92978 

92985 
. 92993 
.9 3 0 0 0

45
44
43
42
41

0. 9112 4 
. 91132 
. 91140 
. 91149 
.9 1 1 5 7

0. 91614 
-Γ 91022 

.9 1 6 3 0  

.*91638 
;.ir. 91646 
0>91654 

91662 
.9 1 6 7 0  
. 91678 
. 91686 

0. 91694 
. 91702 

91710 
i ?  917 IS 
.9 1 7 2 0  

0. 91734 
. 91742 
. 91750 
.9 1 7 5 8  
. 91766 

07§T774 
. 91782 
.9 1 7 9 0  
. 9179S 
. 91806

9. 96422 
. 96426 
.9 6 4 2 9  
. 96433 
. 96437

0. 92091 
. 92099 

o r 92107 
■ 92115 
:. 92123 

0. 92130 
92138 

. 92146 

. 92154 
,. 92162

9. 96640 
.9 66 4 4  
. 96648 
.96651  
. 96655

0. 92556 
. 92563 
. 92571 
. 92579 
. 92586

9. 96852 
. 96855 
.9 6 8 5 9  
. 96862 
. 96866

0. 93007 
. 93015 
.9 3 0 2 2  
ί 93030 
.9 3 0 3 7

40
39
38
37
36
35
34
33
32
31

0. 91165 
.9 1 1 7 3  
. 91182 
.9 1 1 9 0  
. 91198

9. 96440 
. 96444 

\ 96448 
. 96451 

■; 96455 
9. 96459 
r. 96462 
. 96466 
. 96470 
. 964.73 

9. ‘96477 
96481 

: 96484 
' .  96488 

. 96492 
9 .9 6 4  95 

96499  
Λ 96503 

: 96506 
.>96510 

9; 96514 
.9 6 5 1 7  
. 96521 
; 96525 
.9 6 5 2 8

9. 96658 
. 96662 
. 96665 
. 96669 
. .96673

0. 92594 
. 92602 
. 92609 
. 92617 
. 92624

9. 96869 
. 96873 
. 96876 
. 96879 

V. 96883

0,-93045 
.9 3 0 5 2  

.193059 
I 93067 
.9 3 0 7 4

30
31 

; 32
33 

. 34, 
·.. 35· 

36 
.3 7 , 
.38  
39

0. 91206 
.9 1 2 1 5  
; 91223 
. 91231 
. 91239 

0. 91247 
.9 1 2 5 6  
.9 1 2 6 4  
.9 1 2 7 2  
.9 .1280

0. 92170 
. 92177 
. 92185 
. 92193 
. 92201 

0. 92209 
. 92216 
. 92224 
. 92232 
. 92240 

0. 92248 
. 92255 
. 922<)3 
..-92271 
.9 2 2 7 9  

0. 92286 
: 92294 
. 92302 
.9 2 3 1 0  
.9 2 3 1 7

9. 96676 
. 96680 
. 96683 
. 96687 
. 9669.0 

9. 96694 
. 96697 
, 96701 
. 96705 
. 9670K 

9: 96712
• .9 6 7 1 5  
. 967.1 9

• ,9 6 7 2 2  
. 9 6 126 

9. 96729 
·’; 96733 
- . 96736
• . 96740 

..96743

0. 92632: 
,  92640 
. 92647 
. 9265:5 
. 92662 

0. 92670 
.. 92678 
.9 2 6 8 5  
. 92693 
. 92700 

0. 92708 
. 92715 
,9 2 7 2 3  
.9 2 7 3 0  
.9 2 7 3 8  

,0. 92746 
’·. 92753 
, 92761 
,  92768 

= 92776

9. 96886 
. 96890 
.9 6 8 9 4  
.9 6 8 9 7  
. 96900

0.-93081 
93089 

; 93096 
". 93104 
. 9 3 1 11

30
29
28
27
26
25
24
23
22
21

9. 96904jO. 93118 
. 96907 . 93126 
. 96910' . 93133 
. 96^14 ; 93140 
. 9691.7} i '93148

. 4 0 :  
41 

.. 42 
43 

.44
45.
46.

' 4 7 '
48
49

9. 96042 
. 96046 
. 96Q49 

, . 96053 
. 96057

0. 91289 
. 91297 
. 91305 
. 91313 
.9 1 3 2 1  

0. .91329 
. 91.338 
. ’91346 

91354 
. 91362

9. 96272 
. 96276 
; 96280 
. 96283 
, 96287 

9. 96291 
. 96295 
.9 6 2 9 9  
. 96302 
. 96306 

9.'96310 
. 96314 
. 96317 
.9 63 2 1  
,9 6 3 2 5  

§796329 
. 96332 
. 96336 
. 96340 
.9 6 3 4 4  

9. 96347

9. 96921 
. 96924 
. 96928 
. 96931 
. 96934

.0. 93155 
: 93162 
.9 3 1 7 0  
.9 3 1 7 7  
. 93184

20
19
18
17
16

9. 96061 
.9 6 0 6 5  

; . 96069 
.9 6 0 7 3  
. 96077

0.^91814 
;· 91822 
: 91830 
. 91838 
.9 1 8 4 6  

O’ 91854 
. 91862 
. 91870 
. 91878 
. 91886

9. 96938 
. 96941 

•. 96945 
. 96§48 
*’96951

0. 93192 
93199 

.9 3 2 0 6  
. . 93214 
. 93221

15
14
13
12
11

5 0 :
51.
52
53
54

9. 96081 
. 96084 
. 96088 
. 96092 
. 96096

0. 91370 
. 91379 
.9 1 3 8 7  
J 91395 
. 91403

9. 96532 
; 96536 

. .  965:39 
. 96543 
: 96547

0. 92325 
. 92333 
. 92341 
.9 2 3 4 8  
. 92356

9. 96747 
. 96750 
. 96754 

. .  96758 
. 96761

0; 92783 
s .  92791 

. 92798 
1 92806 
. ;92813

9. 96955 
. 96958 

.··. 96962 

. ;9 6 9 6 5  
1:96968

0. 93228 
93236 

. 93243 
93250 

: 93258

10
9
8
7
6

. 55
56
57
58
59
60

9. 96100 
. 96104 
. 96108 
. 96112 
.9 6 1 1 5  

9. 96119

0. 91411 
.9 1 4 1 9  
. 91427 
. 91436 
. 91444 

0. 91452

0. 91894 
.9 1 9 0 2  
.9 i3 '1 0  
. 91918 
. 91926 

0. 91934

9. 96550 
. 96554 
.9 6 5 5 7  
. 96561 
. 96565 

9. 96568

0. 9236d 
. 92372 
. 92379 
. 92387 
.9 2 3 9 5  

0. 92402

9 $6765  
. 96768 
. 96772 
.9 6775  
. 96779 

9: 967:82

0. 92821 
- . 92828 
,  92836 
. 92843 
. 92851 

0. 92858

9; 96972 
:9 6 9 7 5  
. 96979 
. 96982 
. 96985 

9. 96989

P. 93265 
. 93|72 

93279 
. 93^87 
. 93294 

jO. 93301

5
4
3
2
1
0

214° 213° 212° 211° 210°
«



.·> t

150° 151° 152° 153° 154°
w 1rf'

~60r
5 9 ,
58
57;
5 $ -

LOK Hav Nat.fiav Log Hav Nat. Hav Log Hav Nat. Hav Log Hav Nat. Hav Log Hav Nit. Hav

0
1
2
3
4'Γ

9. 96989 
. 96992 

96996 
.96999 
. 97002

0. 93301 
. 93309 
. 93316 
. 933i23 
.93330

9. 97188 
.97192 
. 97195 
. 97198 

97201

0. 93731 
. 93738 
. 93745 
. 93752 
.93759

9. 97381 
. 97384 
.97387 
.97390 
*97393

0. 94147 
. 94J54 
. 94161 
. 94168 
. 94175

9. 97566 
. 97569 
.97572 
; 97575 
.97578

0. 94550 
. 94557 

..... 94564 
>,94570 

(%■94577

9. 97745 
.97748 
. 977j51 

■ £-97754 
d i97756

0. 94940 
.94946 
,«4952  
.94959 
. 94965

5
6 
7- 
8 
9

9. 97006 
.97009 
.975012 

97016 
: . 97019

0. 93338 
. 93345 
. 93352 
. 93359 
. 93367

9. 97205 
; 97208 
. 972Ϊ1 
. 97214 
. 97218

0. 93766 
.93773 
.93750 

93787 
.93794

9.97397 
.97400 
.97403 

97406 
,97409

0. 94181 
.94188 
. 94Ϊ95 
. 94202 
.94209

9; 97581 
; 97584 
.97587 
. 97591 
. 97594

0194583 
94590 

ff '94896 
.94603 
,;94610

9:977,59 
; 977)62 
. 97765 
.97768 
,97771

0. 94972 
. 94978 
. 94984 
.94991 
.94997

btH
54
53
52.-
51'·

10
11
12
13
.14

9. 97022 
. 97026 
. 97029 
. 97033 
. 97036

0. 93374 
. 93381 
, 93388 
.93395 
; 93403

9. 97221 
. 97224 
. 97227 
. 97231 
. 97234

0. 93801 
.93808 
.93815 
. 93822 
. 93829

9. 97412 
. 97415 
.97418 
. 97422 
. 97425

Ο; 94215 
\ 94222 
. 94229 
: 94236 
: 94243

9. 97597 
". 97600 
J 97603 
. 97606 
.97609

Ο.:94616 
.94623 
. 94629 
. 94636 
.94642

9. 97774 
.97777 

97780 
. 97783 
. 97785

0. 95003 
.95010 
.95016 
. 95022 
. 95029

50 1
49.
4g
47
46,.

15
16 
17 
18: 
19

9. 97039 
. 97043 
.97046 
. 97ί)49 

97052

0. 93410 
.93417 
,93424 
. 93432 
.93439

9. 97237 
.97240 
. 97244 
. 97247 
. 97250

0. 93836 
. 93843 
. 93850 
.93857 
.93864

9.97428 
..97431 
.97434 
.97437 
.97440

0, 94249 
. 94256 
. 94263 
. 94270 
.94276

9. 97612 
.97615 
. 97618 
.97621 
.97624

0. 94649 
; 94655 
.94662  
.94669  
.94675

9i 97788 
:97791 
:97794 
:97797  
. 97800

0. 95035 
.95041 

■.95048 
.95054 
.95060

45;

»̂ -v:

20
21
22
23
24

9. 97056 
.97059 
. 97063 
. 97066 
. 97069

0. 93446 
. 93453 
.93460 
.93468 
. 93475

9. 97253 
.97257 
.97260 
. 97263 
. 97266

0. 93871 
. 93878 
.93885 
. 93892 
. 93899

9. 97443 
. 97447 
. 97450 
. 97453 
. 97456

0. 94283 
. 94290 
.94297 
.94303 
. 94310

9. 97627 
.97630 
;97633 

97636 
.97639

0. 94682 
.94688  
.94695

1. 94701 
94708

9. 97803 
.97806 
.97808 
,«7811 
V97814

0. 95066 
.95073 
. 95079 
. 95085 
. 95092

40
39
38
37
36

25
26
27
28 
29

9. 97073 
.97076 
,  97079 
•. 97083 
. 97086

0. 93482 
. 93489 
. 93496 
. 93503 
.93511

9. 97269 
.97273 
. 97276 
.97279 
.97282

0. 93906 
.93913 
. 93920 
.93927 
. 93934

9. 97459 
. 97462 
. 97465 
. 97468 
. 97471

0. 94317 
. 94324 
. 94330 
. 94337 
. 94344

9. 97642 
. 97645 
:97647 
. 97650 
. 97653

0. 94714 
.94721 
.94727 
.94734  

94740

9. 97817 
.97820 
;97823 
;97826 
.97829

0. 95098 
. 95104 
. 95110 
. 95117 
. 95123

35
34
33
32
31

30
31 '
32
33
34

9. 97089 
. 97093 
.97096 
.97099 
.97103

0. 93518 
.93525 
.93532 
.93539 
. 93546!

9. 97285 
. 97289 
. 97292 
.97295 
. 97298

0. 93941 
.93948 
. 93955 
. 93962 
. 93969

9. 97474 
. 97478 
. 97481 
. 97484 
.97487

0. 94351 
.94357 
„ 94364 
.94371 
.94377

9. 97656 
. 97659 
. 97662 
.97665 
. 97668

0. 94747 
. 94753 
.94760 
.94766  
.94773

9. 97831 
.97834 
. 97837 
. 97840 
. 97843

0. 95129 
.95136 
.95142 
.95148 
. 95154

30
29
28
27
26

3f>
36
37
38
39

9. 97106 
.97109 
. 97113 
. 97116 
. 97119

0. 93554 
. 93561 
. 93568 
.93575 
. 93582

9. 97301 
. 97305 
. 97308 
. 97311 
.97314

0. 93976 
. 93982 
. 93989 
.93996 
. 94003

9. 97490 
. 97493 
. 97496 
. 97499 
. 97502

0. 94384 
. 94391 
. 94397 
. 94404 
. 94411

9. 97671 
. 97674 
. 97677 
.97680 
. 97683

0. 94779 
. 94786 
. 94792 
.94799 
. 94805

9. 97846 
. 97849 
. 97851 
. 97854 
. 97857

0. 95161 
.95167 
. 95173 
. 95179 
. 95185

25
24
23
22
21
20
19

v >-■ 
1(l  
15·' 
14 
13 
12 
11'

40
41
42
43
44

9. 97123 
. 97126 
. 97129 
. 97132 
. 97136

0. 93589 
.93596 
. 93603 
.93611 
.93618

9. 97317 
.97321 
.97324 
.97327 
.97330

0. 94010 
. 94017 
. 94024 
. 94031 
. 94038

9. 97505 
. 97508 
.97511 
.97514 
.97518

0. 94418 
. 94424 
. 94431 
. 94438 
; 94444

9. 97686 
.97689 
. 97692 
.97695 
.97698

0. 94811 
'.·94818 
. 94824 
.94831 
.94837

i). 97860 
λ 97863 
. 97866 
.97868  
.97871

0. 95192 
95198, 

. 95204 

. 95210 

.95217 
0. 95223 
.-95229 
. 95235 
. 95241 
. 95248

45
46
47
48
49

9. 97139 
.97142  
.97146  
. .97149 

: . 97152

0. 93625 
. 93632 
. 93639 
. 93646 
.93653

9. 97333 
. 97337 
. 97340 
.97343 
:97346

0. 94045 
. 94051 
. 94058 
. 94065 
. 94072

9. 97521 
. 97524 
. 97527 
.97530 
. 97533

0. 94451 
. 94458 
. 94464 
. 94471 
.94477

9. 97701 
. 97704 
. 97707 

\ 97710 
,97713

0. 94844 
. 94850 
. 94856 
. 94863 
,  94869

9. 97874 
:97877 
.97880 
,97883 
,97885

50
51
52
53
54

9. 97156 
. 97159 
*97162 
.97165  
. 97169

0. 93660 
.93667 
. 93674 
.93682 
.93689

9. 97349 
.9 7 3 5 2  
;97356 
.97359 
:97362

0. 94079 
. 94086 
. 94093 

.··. 94099 
>94106

9.97536 
.97539 
.97542 
. 97545 
ί 97548

0. 94484 
.'94491 
.94497 
.434504 
.94511

9,97716
.97718
.97721
.97724
.97727

0. 94876 
94882 

. 94889 
,. 9489© 
.94901

9.97888
,-97891
. ‘97894
1197897
,97899

0. 95254 
.95260 

.,·> 95266 
v..; 95272 
.. 95278

ία
9
8
7\
6

55 :
56
57
58
59
60

9. 97172 
i 97175 
.97179 
.97182 
.07185 

9. 97188

a  93696 
...93703 
. 93710 
. 93717 
.93724 

0. 93731

9. 97365 
. 97368 
. 97371 
.97375 
.97378 

9. 97381

0. 94113 
. 94l?C 
.94127 
■ 94134 
.94141 

0 94147

9.97551 
/9755Ϊ 
. 97557 
.97560 
. 97563 

9. 97566

0.94517 
.94524 
V94531 
.94537 
.94544 

0. 94550

9..97730 
,97733 
Δ97736 
.97739 
.97742 

9. 97745

0. 94908 
.94914 
. 94921 
. 9# 27  
. 949133 

0. 94940

9,97902 
.-979G5 
,ί979Θ8 
.-97911 
.97914 

9 .97916

0. 95285 
95291 

:95297 
. 95303 

95309 
0. 95315 
v. j

5
4
3
2
ί
0

209° 208° 207° '2oe<- 205° ;



©  ..................................................... ....
N— Haver s i nes

t

155° 156° 157° 158° 159“

f .Log Hav Nat. Haw Log Hav Nat. Hav Log HaV Nat-Hav .Log Hay Nat. Hav Log Hav Nat. Hav

0
1
2
3
4

9. 97916 
. 97919 
. 97922 
. 97925 
. 97927

0. 95315 
. 95322 
. 95328 
.95334 
. 95340

9. 98081 
. 98084 
. 98086 
. 98089 
. 98092

0. 95677 
. 95683 
. 95689 
. 95695 
. 95701

9. 98239 
. 98241 
. 98244 
. 98246 
. 98249

0. 96025 
. 96031 
. 96037 
. 96042 
. 96048

9. 98389 
. 98392 
. 98394 
. 98397 
. 98399

0. 96359 
. 96365 
.96370 
. 96376 
. 96381

9. 98533 
. 98536 
. 98538 
. 98540 
. 98543

0. 96679 
. 96684 
. 96689 
. 96695 
. 96700

60
59
58
57
56

5
6
7
8 
9

9. 97930 
.97933  
.97936 
. 97939 
.97941

0. 95346 
. 95352 
. 95358 
. 95364 

.. 95373

9, 98094 
. 98097 
. 98100 
. 98102 

·*. 98105

0. 95707 
'··. 95713 

95719 
9 95724 
. 95730

9. 98251 
. 98254 
. 98256 
. 98259 
. 98262

0. 96054 
. 96059 
. 96065 
. 96071 
. 96076

9. 98402 
. 98404 
. 98406 
. 98409 
. 98411

0- 96386 
.96392 
. 96397 

. . 96403 
. 96408

9. 98545 
. 98547 
. 98550 
. 98552 
. 98554

0. 96705 
. 96710 
. 96715 
C 96721 
. 96726

55
54
53
52
5 i

10
11
12
13
14

9. 97944 
V . 97947 

.97950 

. 97953 

. 97955

0. 95377 
. 95283 
. 95389 
. 95395 
. 95401

9. 98108 
.. <98110 
. 98113 
. 98116 
. 98118

0,95736 
. 95742 
. 95748 
. 95754 
. 95760

9. 98264 
.98267 
.98269 
.98272 
. 98274

0. 96082 
. 96088 
. 96093 
. 96099 
. 96104

9. 98414 
.98416 
. 98419 
. 98421 
. 98424

0. 96413 
96419 

·, 96424 
. 96430 

.. 96435

9. 98557 
■. 98559 
'. 98561 
. 98564 
. 98566

0. 96731 
. 96736 
. 96741 
. 96746 
. 96752

50
49
48
47
46

15
16 

 ̂ 17
Ϊ8
19

9. 97958 
. 97961 
. 97964 
.97966 
. 97969 

9. 97972 
. 97975 
. 97977 
. 97980 
. 9,7983

0. 95407 
. 95413 
. 95419 
. 95425 
. 95431

9. 98121 
.98124 
. 98126 
. 98129 
. 98132

0. 95766 
. 95771 
. 95777 
. 95783 
. 95789

9. 98277 
. 98279 
. 98282 
.98285 
. 98287

0. 96110 
. 96116 
. 96121 
. 96127 
. 96133

9. 98426 
.98428 
. 98431 
.. 98433 
. 98436

0. 96440 
'. 96446 
. 96451 

:. 96457 
.. 96462

9. 98568 
.98670 
’. 98573 
.98575 

98577

0. 96757
1. 96762 

.96767 

. 96772 

. 9677.7

45
44
43
42
41

20
21
22
23
24

0. 95438 
. 95444 
. 95450 
. 95456 
. 95462

9. 98134 
. 98137 

: .  98139 
. 98142 
. 98145

0. 95795 
. 95801 
. 95806 
. 95812 
. 95818

9. 98290 
. 98292 
. 98295 
.98297 
. 98300

0. 96138 
. 96144 
. 96149 
. 96155 
. 96161

9. 98438 
. 98440 
.98443 
. 98445 
. 98448

0. 96467 
.96473 
. 96478 
. 96483
. 96489

9. 98580 
.98582 
. 98584 
. 98587 
. 98589

0. 96782 
. 96788 
.96793 
.96798 
. 96803

40
39
38
37
36

25
26 
27 
28; 
29 ;

9. 97986 
,-· . 97988 
:‘j . 97991 
■>. . 97994 

. 97997

0. 95468 
. 95474 
. 9548G 
. 95486 
. 95492

9. 98147 
. 98150 
. 98153 
. 98155 
. 98158

0. 95824 
; 95830 
. 95836 
. 95841 
. 95847

9. 98302 
. 98305 
. 98307 
. 98310 
. 98312

0. 96166 
. 96172 
. 96177 
. 96183 
. 96188

9. 98450 
.98453 
.98455 

. .  98457 
. 98460

0. 96494 
. 96500 
. 96505 
. 96510 
. 96516

9. 98591 
98593 

. 98596 

. 98598 

. 98600

0: 96808 
. 96813 
. 96818 
. 96823 
. 96829

35
34
33
32
31

; 30! 
i ;3 l i ' 

3 2 : 
ϊ33 . 
34.

-9λ97999 
■;98002 
. 98005 

' . 98008 
·. . 98οιο

0. 95498 
. 95504 
. 95510 
. 95516 
. 95522

9:98161 
.98163 
- 981.66 . 98168 
. 98171

0. 95853 
.95859 
. 95865 
. 95870 
. 95876

9.98315 
.98317 
. 98320 
. 98322 
. 98325

0. 96194 
. 96200 
. 96205 
. 96211 
. 96216

9. 98462 
98465 

I 98467 
. 98469 
. 98472

0. 96521 
.96526 
.96532 
. 96537 
. 96542

9. 98603 
. 98605 ; 98607 
. 98609 
. 98612

0. 96834i 
. 96839 
,96844 

: . 96849 
! . 96854

do
29
28
27
26

, i'35'i
■ 3(ί*

■
38,

■ :39

*9:98013 
£ : 98014 
ί. . 98019 
Γ . 98021 

.98024

0/9.5588 
:S5534 
. 9'554Q 
. 95546 
.95552

9. 9 8174 
98176 

. 98179 

. 98182 

. 98184

0. 95882 
■ 95888 
. 95894 
. 95899 
. 95905

9. 98327 
.: 98330 
.98332 
.58335 
.98337

0. 96222 
. 96227 
. 96233 
. 96238 
. 96244

9. 98474 
,98476 
. 98479 
. 98401 
. 9 8 484

0. 96547 
. 96553 
. 96558 
. 96563 
. 96569

9. 98614 
. 98616 
v 98619 
. 98621 
. 98623

0. 96859 
; 96864 
,96869 
. 96874 
. 96879

25
24
23
22
21

_· 40
41
42
43
44

9. 98027 
. 98030 
. 98032 
.98035 
. 98038

0. 955581 
.95564 
.95570 
. 95576 
.95582

9. 98187 
.98189 
. 98192 
. 98198 
. 98197

0. 95911 
V 95917 
.95922 
. 95928 
. 95934

9. 98340 
. 98342 
.98345 
. 98347 
.98350

0. 96249 
, 96255 
. 96260 
. 96266 
. 96272

9. 98486 
.98488 
. 9849,1-
. 98493 
. 98496

0. 96574 
; ,96579
.96585 
. 96590 
. 96595

9. 98625 
98628 

P98630 
. 98632 
. $3634

0. 96884 
.. . 96889 

;.'96894 
. 96899 
. 969G5

20
19
15 
j7
16

45
46
47
48
49

9. 98040 
. 98043 
. 98046 
. 98049 
. 98051

0. 95588 
. 95594 
.95600 
. 95606 
. 95612

9, 98200 
*: 98202 
. 98205 
. 98208 
. 98210

0. 95940 
. 95945 
. 95951 
.'95957 
. 95962

9. 98352 
. 98355 
. 98357 
. 98360 
. 98362

0. 96277 
.96283 
.96288 
.96294 
.,96299

9. 98498 
-. 98500 
.98503 
.98505 
. 98507

0. 96600 
. 96606 
.96611 
. 96616 
• 9.6621

9. 9863,7̂  
.-#639

·. i986l3
. 98646

0. 969ΐ0  
..  96915 
,96920 
. 96925 

,. 96930

&5
|4
t3
jl2
11

50
51
52
53
54
55
56 . 
.57
58
59
60

9. 98054 
.98057 
. 98059 
.98062 
. 98065

α  95618 
. 95624 
. 95630 
. 95636 
.95642

9. 98213 
1 98215 
. 98218 
.98221 
. 98223

0. 95968 
 ̂ 95974 
. 95980 
. 95985 
.95991

9. 98365 
:98367 
,«8370  
j;98372 
1 98375

0.; 96305 
j 96310 
. 96315 
.96321 
, 96326

9. 98510 
.98512 
.98514 
. 98517 
.98519

0. 96627 
. 96632 
: 96637 
.96642 
. 96648

9. 98648 
. 98650 
.98652 
.98655 
. £8657

0. 96935 
. 96940 

96945 
.. 96950 
. 96955

Λ0
■i 9 
1 8

a
9. 98067 
. 98070 
. 98073 
. 98076 
. 98078 

9. 98081

0: <95648 
. 956S& 
; 95660 
i 95605 
J 95671 

0; 9567.7

9. 98226 
.98228 
. 98231 
.98233 
. 982316 

9. 98239

0. 95997 
.96002 
; 96008 
.3601.4 
•96020 

0; 96025

9. 98377 
·;. 98379 
. 98382 
: 98384 
. 98387 

9! 98389

0. 96332 
.96337 
. 96343 
. 96348 
.96354 

0. 96359

9.98521 
. 98524 
,98526 
. 98529 
.98531 

9. 98533

0. 96653 
,96658 

96663 
.96669 
. 96674 

0. 96679

9. 98659 
.. 9866.1 
>98664 
.9866® 
.•98668 

9. 98670

0. 9696θΙ 
. 96965 

%: 9 69 Ϊ  0 
. .  969,75 
. .  96980 
0. 96985 *

5 
; 4

■< 3 
l 2 
■ 1 

0

■ ;·■ 204° - 2 0 2 ° ------- ’ 201° ; V: '200° f
_— «



- c
Haversines D -

/

160° 161° 162°. 163° ; 164°· :

Log Hav : Nat. Hav Log Hav Nat. 'Hay Log Hav at. Hav Log |Hav
■ .■:> . ·.,  

Nat. Hav
J

Log Hav Nat. Hev

0
1
2 
3

' s;4

9. 98670 
.  98673 
.  98675 
.  98677 
.98679

0. 96985 
:·. 96990 

. 96995 

. 97000 

. 97004

9- 98801 
, 98803 
,98805 

98807 
: 98809

0. 97276 
.  97281 
.  97285 
; 97290 
.  97295

9. 98924 
.  98926 
.  98928 
.  98930 
.  98932

0. 97553 
:S 97557 

.  97562 

.  97566 

.  97571

9. 99041 
: 99043 
.  99044 
..  99046 

99048

0. 97815 
.  97819 
.  97824 
.  97828 

: .  97832

9. 99151 
: 99152 
.  99154 
.  99156 
.9915$

0. 98063 
.  98067 
.  98071 
: 98075 
.  98079

60
59
58
57
56

5
6 
7 ' 
8 
9

9. 98681 
.98684 
.  98686 
.  98688 
.  98690

0. 97009 
.97014 
.97019 
.  97024 
.  97029

9. 98811 
988Ϊ3 

.  98815 

.98817 
. 98819

0. 97300 
.  97304 
.  97309 
.  973 Ϊ 4 
.  973,18 

0. 97323 
.  97328 
.  97332 
. 97337 
.  97342

9. 9S934 
. 98936 
. 98938 
. 98940 
. 98942

0. 97575 
. 97580 
. 97584 
. 97589 
. 97593

9. 99050 
.99052 
. 99Q54 
. 99056 
. 99058

0. 978.30
.. 97841 
.97845 

-. 97849 
. 97853

9. 99,159 
. 99161 
. 99163 
. 99165 
. 99166

0. 98083 
. 98087 
. 98091 
. 98095 

- . 98099

55
54
53
52
51

10
11
12
13
14

9. 98692 
. 98695 
. 98697 
. 98699 
. 98701

0. 97034 
. 97039 
. 97044 
. 97049 
. 97054

9. 98322 
. 98824 
. 98826 
, 98828 
. 98&Φ

9. 989.44 
-98946 
. 98948 
. 98950 
. 98952

0. 97598 
.97602 
.97606 
. 97611 
. 97615

9. 99059 
. 99061 
. 99063 
. 99065 
. 99067

0. 97858 
. 97862 

··. 97866 
. 97870 
.97874

9- 99168 
. 99170 
. 99172 
.99173 
. 99175

0. 98103 
. 98107 
.98111 
. 98115 
. 98119

50
49
48
47
46

15
16

.
r 18 ' 

19

9. 98703 
. 98706 

‘ . 98708 
ί  . 98719 
- . 9871.2

0. 97059 
•.97064 

97069 
97074 

··. 97078

9. 98832 
. '98834 
.98836  
.98838 
.98840

0. 97347 
. 97351 
. 97356 
. 97361 
. 97365

9. 98954 
. 98956 
. 98958 
. 98960 
. 98962

0. 97620 
. 97624 
.‘97629 
. 97633 
.97637

9. 99069 
. 99071 
. 9907? 
. 99Q7.4 
,99076

0. 97879 
. 97883 
.9.7887 

, .  '97891 
- 97895

9. 99177 
.9 9 1 ?$  
. 99180 
. 991&2 

; · 9 9 ip

0. 98123 
: . 9£fl27 

.98131 
'■ . s98135 
•. 98139

45
44

.43
42
4 l

: 20 
21 5 
22
•23'*
24

9- 98714 
.'.9871? 

- ■ .  98719 
■·'.  98721 
• .  98723

0. 97083 
.97088 
. 97093 
.  97098 

; .  97103

9. 98842 
.98845 
.98847 

; . 98849 
•  98j5$l

0. 97370 
.-97374 
.  97379 
.  97384 
.  97388

9. 98961 
.98966 
.  98968 
.  98970 
.  98971

0; # 642 
.  97646 
; 97651 
.  97655 
.  9766 0

9. 99078 
.  99080 
/ 99082 
:  99.084 
• 9$PS5

0, 97899 
.  97904 
.,97908 
.97912 
.  97916

9. 99186,
:  9913?
.,99189 
•  99.19 J 
.  99193

h: 98142 
; .  981|6 

.98150 
r :'98 lS3  

.  981-58

40
39

_38
37
16

251
26
27
28.
29

9. 98725 
.98728 
. 98730 
. 98732 
. 98734

0. 97108 
.97113 
: 97117 
1 97122 
. 97127

9. 9§853 
.98855  
. 98S57 
. 98859 
. 98,861

0. 97393 
. 97398 

97402 
. 97407 
• 974:1.2

9. 98973 
. 9897.5 
. 98977 
. 98979 
. 98981

0. 97664 
. 97668 
<97673 
. 97677 
. 97681

9- 99087 
. 99089 
.■99091 
. 99093 

99095

0. 97920
. SR924 
.,97929 
.' 9 f933 
. 07937

9. 99194 
. 99196

1 992&ξ

0. 9816? 
: 98 im  
.-98I7Q 
,!>98f74 
. 98178

35
34
33
U2

J 1
3.0
31

!32
33
3F4

9. 98736 
,98738 
. 98741 
. 98743 
. 98745

0. 97132 
. 97137 
. 97142 
. 97147 
. 97151

9. 98863 
.98865 
. 98867 
. 98869 
. 98871

0. 97416 
. 97421 
. 97425 
. 97430 
. 97435

9. 98983 
. 98985. 
. 98987 
. 98989 
. 98991

0. 97686 
. 97690 
,97695 
. 97699 
. 97703

9. 99096 
. 199098 
.>99100 
. 99102 
. 99 i04

0. 97941 
. 97945 
«97949 
;97953 
. 97957 

0. 97962 
. 97966 
'97970 

. 97974 

.97978

9. 992Q? 
. 99205 
,  99209 
.99208
. φ 2 ί ;ο

9. 992J2 
. 99213 
,  992j 5 
. 99217 
. 99218

d  981^2 
98X85 

.9βΓ89 
198193 
. 981 £7 

0. 98201 
'. 982,05 
, 98209 
r 98212 
. 98216

90
S9
■28
27
26

: 35.
36
37
38
39

9. 98747 
. 98749 

0 . 98751 
. 98754 
. 98756

0. 97156 
; 97161 
. 97166 
. 9717-1 
. 97176

9. 98873 
. 98875 
. 98877 
. 98880 
. 98882

0. 97439 
. 97444 
. 97448 
. 97453 
. 97458

9. 98993 
. 98995 
. 98997 
.98999 
. 99001

0. 97708 
. 97712 
. 97716 
. 97721 
. 97725

9.99106 
. 99107 
.99109 
. 99111 
. 99113

25
24
23
22
21

40
41
42
43
44

9. 98758 
.98760 
. 98762 
. 98764 
. 98766

0. 97180 
. 971;85 
,9 7 i9 o  
. 97195 
.97200

9. 98884 
: 98886 
. 98888 
. 9S890 
. 98892

0. 97462 
.97467 
. 97471 
. 97476 
. 97480

9. 99003 
. 99004 
. 99006 
. 99008 
. 99010

0. 97729 
.97734 
. 97738 
. 97742 
. 97747

9. 99115 
. 99116 
.99118 
J 9912Ο 
. 99122

0. 97982 
: 97986 
. 97990 
. 97094 
. 97998

9. 99220 
. 99222 
. 99223 
. 99225 
. 99227

0. 98220 
. 98224 
. 98228 
. 98232 
. 98236

20
19
18
17
16

45
46
47
48
49

9. 98769 
. 98771 
. 98773 
. 98775 
. 98777

0- 97204 
. 97209 
. 97214 
. 97219 
.97224

9. 98894 
.98896  
. 98898 
. 98900 
.98902

0. 97485 
.97490 
. 97494 
.97499 
. 97503

9. 99012 
. 99014 
. 99016 
. 99018 
.99020

0. 97751 
. 97755 
. 97760 
. 97764 
. 97768

9. 99124 
.99126 

?, 99127 
. 99129 
.99131

0. 98002 
. 98007 
.98011 
. 98015 
.98019

9. 99229
.99230 
.99232 
. 99234 
. 99235

0. 98239 
. 98243 
. 98247 
. 98251 
.-98255

15
14
13
12
11

50
51
52
53
54

9. 98779 
. 98781 
. 98784 
. 98786 
. 98783

0. 97228 
. 97233 
. 97238 
. 97243 
.97247

9 98904 
. 98906 
. 98908 
.98910 
. 98912

0. 975Q8 
.· 97512 
: 97517 
. 97521 
.97526

9. 99022 
; 99024 
. 99026 
. 99027 
. 99029

0. 97773 
. 97777 
. 97781 
. 97785 
. 97790

9; 99133 
. 99135 
. 99136 
.99138 
. 99140

0. 98023 
. 98027 
. 98031 
. 98035 
.98039

9. 99237 
. 99239 
.99240 
. 99242 
. 99244

0. 98258 
. 98262 
. 98266 
. 98270 
. 98274

10
9
8
7
6

55
-58
57
58
59
60

9- 98790 
. 98792 
. 98794 
. 98796 

- . 98798 
9. 98801

0. 97252 
. 97257 
. 97282 
. 97266 
. 9727.1 

0. 97279

9. 98914 
. 98916 
. 989,18 
. 98920 
. 98922 

9. 98924

0. 97530 
97535 

. 97539 

. 97544 

. 97548 
0. 97553

9. 99031 
.99033 
. 99035 
. 99037 
. 99039 

9. 99041

0. 97794 
.97798 
. 97802 
. 97807 
. 97811 

0- 97816

9. 99142 
. 99143 
. 99145 
. 99147 
» 99149 

9, 99151

0. 98043 
.98047 
.98051 
;. 98055 
. 98059 

0.98063

9. 99245 
.99247 
.99249 
. 99250 
. 99252 

d. 99254

0. 98277 
. 98281 
. 98285 
. 98289 
. 98293 

0. 9829Θ

5
4
3
2
I
0

19S° 193° 197° 19δ° 195°



Ν'— .... Haversines

/

165° 166° :'VI67° 1 168° 169°
s

!
Log Hav Nat. Hav Log Hav Nat. Hav Log Hav Nat. Hav Log Hav Nat. Hav Log Hav Nat. Hav

0 
1 
2 
3 
4 ,

9.99254 
.99255 
.99257 
. 99259 
.99260

0. 98296 
. 98300 
. 98304 
.98308 
-.98311

9. 99350 
. 99352 
. 99353 
. 99355 
.99356

0. 98515 
. 98518 
. 98522 
. 98525 
. 98529

9. 99440 
.99441 
.99443 
.99444 
,99446

0. 98719 
. 93722 
. 98725 
. ,98728 
.;§8732

9. 99523 
. 99524 
. 99526 
. ,99527 
.*§9528

0. 98907 
.98910 
.98913 
.98916 
;98919

9. 99599 
.99600 
.99602 
.99603 
: 99604

0. 99081 
. 99084 
. 99087 
. 99090 
,99092

60 ‘ 
59 
58 
57 

-56

5
6
7
8 
9

9. 99262 
. 99264 
.99265 
.99267 
.99269

0. ,98315 
.,«98319 
. 38323 
.198326 
ν 98336

9. 99358 
. 99359 
. 99361 
. 99362 
. 99364

0. 98532 
. 98536 
. 98539 
. 98543 
. 98546

9. 99447 
. 99448 
. 99450 
. 99451 
. 99453

0. *98735 
. Ό8738 
,. 98741 
. 98745 

98748

9. 99529 
. 99531 
. 99532 
. 99533 
. 99535

0. 98922 
.98925 
. 98928 
.98931 
. 98934

9. 99605 
. 99606 
. 99608 
. 99609 
.99610

0. 99095 
. 99098 
. 99101 
. 99103 
. 99106

55
54
53
52
51

10 
11 
12 
13; 

ί 14 ν

9. 99270 
.99272 
. 93274 
.99275 

, . 99277

0. 98334 
. 98337 
.«8341 
. '98345 
: 98349

9. 99366 
. 99367 
. 99369 
. 99370 
. 99372

0. 98550 
. 98553 
. 98557 
. 98560 
. 98564

9. 99454 
. 99456 
. 99457 
,. 99458 
. 99460

0. 98751 
. 98754 
. 98757 
. 98761 
. 98764

9. 9953.6 
. 99537 
. 99539 
. 99540 
.99541

0. 98937 
. 98940 
. 98943 
. 98946 
, 98949

9. 99611 
. 99612 
. 99614 
. 99615 
.-,99616

0. 99109 
. 99112 
.99114 
;99117 
.,99120

50
49
48
47
46

15“
: 16'· 

17'·' 
; 18.' 
,· 19

9. 99278 
. 99280 

: .99282 
. 99283 
: 99285

0. 98352 
. 98356 
. 98360 
. 98363 
. 98367

9. 99373 
. 99375 
. 99376 
. 99378 
. 99379

0. 98567 
. 98571 
.98574 
. 98577 
. 98581

9. 99461 
.99463 
. 99464 
. 99465 
. 99467

0. 987-67 
. 98770 
. 98774 
. 98777 
. 98780

9. R9543 
. 09544 
. 99545 
. 99546 
. 99548

0. 98952 
. 98955 
.98958 
. 98961 
. 98964

9. 99617 
. 99618 
. 99620 
. 99621 
. 99622

0. 99123 
. 99125 
. 99128 
. 99131 
,.99133

45
44
43
42
41

2Q·
21
22
23
24

9. 99287 
.99288 
. 99290 
. 99291 
.‘ 99293

0. 98371 
. 98374 
. 98378 
. 98382 
. 98385

9. 99381 
. 99382 
. 99384 
. 99385 
. 99387

0. 98584 
. 98588 
. 98591 
. 98595 
. 98598

9. 99468 
. 99470 
. 99471 
. 99472 
. 99474

0. 98783 
. 98786 
. 98789 
. 98793 
. 98796

9. 99549 
. 99550 
. 99552 
. 99553 
.99554

0. 98967 
. . 98970 
. 98973 
. 98976 
. 98979

9. 9S623 
. 99624 
. 99626 
. 99627 
. 99628

0. 99136 
'. 99139 
. 991-4# 
. 99144 
:99147

40
39
38
37

.36

25 
: 26 

27. 
, 28 

29

9. 99295 
. 99296 
. 99298 
. 99300 
499301

0. 98389 
. 98393 
. 98396 
. 98400 
. 98404

9. 99388 
. 99390 
. 99391 
. 99393 
. 99394

0. 98601 
. 98605 
. 98608 
. 98612 
. 98615

9. 99475 
. 99477 
. 99478 
. 99479 
. 99481

0. 98799 
. 98802 
. 98805 
. 98808 
. 98812

9. 99555 
. 99557 
. 99558 
. 99559 
. 99561

0. 98982 
. 98985 
.98988 
. 98990 
.98993

9, 99629 
. 99630 
. 996ai 
. 99633 
.99634

0. 99149 
. 99152 
. 99155 
. 99157 
. 991G0

35
34
33
32
31

■ 3C?
31
32
33
34

9. 99303 
. 99304 
. 99306 
. 99308 
. 99309

0. 98407 
. 98411 
. 98415 
. 98418 
. 98422

9. 99396 
. 99397 
. 99399 
.99400 
. 99402

0. 98618 
. 98622 
. 98625 
. 98629 
. 98632

9. 99482 
. 99484 
. 99485 
. 99486 
. 99488

0. 98815 
. 98818 
. 98821 
. 98824 
. 98827

9. 99562 
. 99563 
. 99564 
. 99566 
. 99567

0. 98996 
.98999 
.99002 
. 99005 
. 99008

9. 99635 
. 99636 
. 99637 
. 99638 
.99639

0. 99163 
. 99165 
. 99168 
. 9917,1 
.99173

30
29
28
27
26

35
36
37
38
39

9. 99311 
. 99312 
. 99314 
.99316 
. 99317

0. 98426 
.98429 
. 98433 
. 98436 
. 98440

9. 99403 
.99405 
. 99406 
. 99408 
. 99409

0. 98635 
. 98639 
. 98642 
. 98646 
. 98649

9.99489 
.99490 
.99492 
. 99493 
.99495

0. 98830 
. 98834 
. 98837 
. 98840 
. 98843

9. 99568 
. 99569 
. 99571 
. 99572 
. 99573

0. 99011 
. 99014 
. 99016 
. 99019 
. 99022

9. 99641 
. 99642 
. 99643 
. 99644 

99645

0. 99176 
.99179 
.99181 

: . 99184 
.99186

25
24
23
22
-21

40
41
42
43
44

9.99319 
. 99320 
. 99322 
. 99324 
. 99325

0. 98444 
. 98447 
. 98451 
.98454 
. 98458

9. 99411 
. 99412 
. 99414 
. 99415 
. 99417

0. 98652 
. 98656 
. 98659 
. 98662 
. 98666

9. 99496 
.99497 
.99499 
.99500 
.99501

0. 98846 
. 98849 
. 98852 
. 98855 
. 98858

9. 99575 
. 99576 
. 99577 
. 99578 
. 99580

0. 99025 
. 99028 
. 99031 
. 99034 
. 99036

9. 99646 
. 99648 
. 99649 
. 99650 
. 99651

0. 99189 
. 99192 
. 99194 
. 99197 
.99199

20
19
18
17
16

45
46
47
48

9. 99327 
. 99328 
. 99330 
, 99331 
.99333

0. 98462 
. 98465 
. 98469 
. 98472 
. 98476

9. 99418 
. 99420 
. 99421 
. 99422 
. 99424

0. 98669 
. 98672 
.98676 
. 98679 
.98682

9. 99503 
.99504 
. 99505 
. 99507 
. 99508

0. 98862 
: 98865 
. 98868 
. 98871 
. 98874

9. 99581 
. 99582 
. 99583 
. 99584 
. 99586

0. 990.39 
. 99042 
.99045 
. 99048 
.99051

9. 99652 
. 99653 
. 99654 
. 99655 
. 99657

0. 99202 
. 99205 
. 99207 
. 99210 
.99212

15
14
13
12
11

50 ,
5 ί ;
52?: 

. 53 ! 
54

9. 99335 
. 99336 
. 99338 
. 99339 
. 99341

0. 98479 
. 98483 
. 98487 

''.58490 
. ;98494

9. 99425 
. 99427 
. 99429 
. 99430 
.99431

0. 98686 
. 98689 
.98692 
. 98695 
.98699

9. 99510 
. 99511 
.99512 
.99514 
. 99515

0. 98877 
. 98880 
; 98883 
. 98886 
. 98889

9. 99587 
. 99588 
, 99589 
. 99591 
. 99592

0. 99053 
.99056 
.99059 
. 99062 
. 99065

9. 99658 
.99659 
.,99660 
.99661 
... 99662

0. 99215 
, 99217 
. 99220 
. 99223 
, 99225

10 
9 
8 
7 

. 6

55
56
57 
58'.
59
60

9. 99342 
. 99344 
. 99345 
. 99347 
. 99349 

9. 99350

0. 98497 
98501 

. 98504 

. 98508 

.98511 
0. 98515

9. 99433 
. 99434 
.•99436 
.99437 
. 99438 

9. 99440

0. 98702 
. 98705 
. 98709 
.98712 
. 98715 

0. 98719

9. 99516 
. 99518 
. 99519 
.99520 
. 99522 

9. 99523

0. 98892 
. 98895 
; 98898 
. 98901 
. 98904 

0. 98907

9. 99593 
. 99594 
. 99596 
. 99597 
. 99598 

9. 99599

0. 99067 
.99070 
. 99073 
. 99076 
. 99079 

0. 99081

9. 99663 
. 99664 
. 99666 
. 99667 
. 99668 

9. 99669

0. 99228 
. 99230 
. 99233 
. 99235 

99238 
0. 99240

5
4
3
2
1
0

194° 193° 192° 191° 190°



Haversines
( 3 >

170°
■9 ■

171° 172° 173° 174°

» Lo* Hav Nat. Hav Log Hav Nat. Hav Log Hav Nat. Hav Log Hav Nat. Hav Log Hav Nat. Hav /

0 9. 99669 0. 99240 9. 99732 0. 99384 9. 99788 0. 99513 9. 99838 0. 99627 9. 99881 0. 99726 60
1 . 99670 . 99243 . 99733 . 99387 . 99789 . 99515 . 99839 . 99629 .99882 . 99728 59
2 . 99671 .99245 . 99734 . 99389 . 99790 . 99517 . 99839 . 99631 . 99882 .99729 58
3 . 99672 . 99248 . 99735 . 99391 . 99791 . 99519 . 99840 . 99633 . 99883 . 99731 57
4 .99673 . 99250 . 99736 . 99393 . 99792 .99521 . 99841 . 99634 . 99884 . 99732 56
5 9. 99674 0. 99253 9. 99737 0. 99396 9. 99793 0. 99523 9. 99842 0. 99636 9. 99g84 0. 99734 55

, 6 . 99675 99255 . 99738 . 99398 . 99793 . 99525 . 998422 .99638 .99885 . 99735 54
7 . 99677 . 99258 . 99739 . 99400 . 99794 >99527 . 99843 .99640 .99885 . 99737 53
8 . 99678 . 99260 . 99740 . 99402 . 99795 . 99529 . 998% . 99641 . 99886 . 99738 52
9 .99679 .. 99263 . 99741 . 994Q5 ; .  99796 • 09531 . 99845 . 99643 . 99887 . 99740 51

10 9. 99680 0. 99265 9. 99742 0. 99407 9. 99797 0. 99533 9. 99845 0. 99645 9. 99887 0. 99741 50
1,1 .99681 . 99268 . 99743 . 99409 . 99798 .99535 . 99846 . 99647 .99888 ,99743 49
12 .99682 . 99270 . 99744 . 99411 . 99799 .99537 . 99847 . 99648 .99889 . 99744 48
13 . 99683 . 99273 . 99745 . 9941Ϊ . 99800 . 99539 . 99848 : 99650 . 99889 . 99746 47
14 . 99684 . 99275 . 99746 . 99416 , · 99800 . 99541 - 09848 . 99652 . 99890 ; . 99747 46
15 9. 99685 0. 99278 9. 99747 0. 99418 9. 99801 0. 99543 9. 99849 0. 99653 9. 99891 0. 99748 45
16' . 99686 . 99280 . 99748 . 99420 . 99802 -.99545 . 99850 . 99655 . 99891 . 99750 44
17 . 99687 . 99283 . 99748 . 99422 . 99803 . 99547 . 99851 . 99657 - 99892 . 99751 43
18 . 99688 . 99285 . 99749 . 99425 . 99804 . 99549 . 99851 . 99659 . 99893 . 99753 42
19 . 99690 . 99288 . 99750 . 99427 . 99S05 . 99551 . 99852 . 99660 . 99893 . 99754 41
20 9. 99691 0. 99290 9. 99751 0. 99429 9. 99805 0. 99553 9. 99853 0. 99662 9. 99894 0. 99756 40
21 . 9969? . 99293 . 99752 . 99431 . 99806 . 99555 . 99854 .99664 .99894 . 99757 39
22 . 99693 . 99295 . 99753 . 99433 . 99807 . 99557 . 99854 .99665 99895 . 99759 38
23 ,. . 996£>4 . 99297 . 99754 . 99436 . 99808 . 99559 . 99855 .99667 . 99896 . 99760 37
24 ··. 99695 . 9^300 . 99755 . 99438 .. 99809 , 99561 . 99856 . 99669 . 99896 . 99761 36
25 9. 99696 0. 99302 9. 99756 0. 99440 9. 99810 0. 99563 9. 99857 0. 99670 9. 99897 0. 99763 35
26 ,ί. . 99697 . 99305 , 99757 ,99442 .99811 99565 . 99857 . 99672 . 99897 , 99764 34

• 2 7 : . 99698 .99307 .99758 .99444 /. 99811 .99567 .99858 . 99674 . 99898 . 99766 33
28 .99699 . 99309 .99759 . 99446 .99812 . 99568 . 99859 . 99675 . 99899 . 99767 32
29 . 99700 ... 99312 . 99760 .99449 . 99813 . 99570 . 99859 . 99677 . 99899 . 9976& 31
30 9. 99701 0. 99314 9. 99761 0. 99451 9. 99814 0. 99572 9. 99860 0. 996791 9. 999Q0 0. 99770 30
31 . 99702 . 99317 . 99762 . 99453 . 99815 . 99574 . 99861 , 99680 . 99901 . 99771 29
32 . 99703 . 99319 . 99763 . 99455 . 99815 . 99576 . 99862 .99682 . 99901 . 99773 28
33 . 99704 . 99321 . 99764 .99457 .99816 . 99578 . 99862 . 99684 . 99902 . 99774 27
34 . 99705 . 99324 . 99765 99459 . 99817 . 99580 . 99863 . 99685 . 99902 . 99775 26
35 9. 99706 0. 99326 9. 99766 0. 99461 9. 99818 0. 99582 9. 99864 0. 99687 9. 99903 0. 99777 25
36 .99707 . 99329 ; 99766 . 99464 . 99819 . 99584 . 99864 . 99688 . 99904 .99778 24
37 . 99708 . 99331 .99767 .99466 . 99820 . 99585 . 99865 .99690 . 99904 . 99779 23
38 . 99710 . 99333 . 99768 .99468 . 99820 . 99587 . 99866 . 99692 .99905 . 99781 22
39 . 99711 . 99336 .99769 .99470 . 99821 . 99589 . 99867 . 99693 .99905 ?.99782 21
40 9. 99712 0. 90338 9. 99770 0. 99472 9. 99822 0. 9959Ϊ 9. 99867 0. 99695 9. 99906 0. 99784] 20
41 . 99713 . 99340 . 99771 .99474 .. 99823 -·.. 99593 . 99868 . 996961 . 99906 . 99785 19
42 . 99714 . 99343 . 99772 .99476 .99824 .99595 . 99869 .99698 . 99907 . 99.786 18
43 . 99715 . 99345 . 99773 .99478 . 99824 . 99597 . 99869 .99700] .99908 .99788 17
44 . 99716 . 99347 . 99774 . 99480 . 99825 .99598 .99870 . 99701 .99908 . 99789 16
45 9. 99717 0. 99350 9. 99774 0. 99483 9. 99826 0. 99600 9. 99871 0. 99703 9.99909 0. 99790 15
46 . 99718 . 99352 . 99775 .99485 . 99827 . 99602 , 99871 . 99704 . 99909 . 99792 14
47 . 99719 . 99354 . 99778 . 99487 . 99828 . 99604 . 99872 .99706 .99910 .99783 13
48 . 99720 . 99357 . 99777 . 99489 . 99828 . 99606 .99873 . 99708 .99911 o. 99794 12
49 . 99721 . 99359 . 99778 . 99491 . 99829 . 99608 . 99874 . 99709 . 99911 ί 99796 11
50 9. 99722 a  99361 9. 99779 0. 99493 9. 99830 0. 99609 9. 99874 0. 99711 9. 99912 0. 99797 10
51 . 99723 . 99364 . 99780 . 99495 -·. 99831 . 996L1 ,.99875 . 907121 . 99912 99798 9
52 .90724 . 99366 . 99781 . 99497 . 99832 . 99613 .99876 .99714 .99913 ii. 99799 8
53 .99725 . 99368 . 99782 .99499 . 99832 . 99615 99876 ?. 99715 99913 99801 7
54 . 99726 . 99371 . 99783 . 99501 . 99833 ! . 99617 . 99877 . 99717 .99914 :  . 99802 6
55 9. 99727 0. 99373 9. 99784 0. 99503 9. 99834 0. 99618 9. 99878 0. 99718 9. 99915 0. 99803 5
56 . 99728 . 99375 . 99785 . 99505 . 99835 . 99626 . 99878 . 997120 .99915 '·. 99805 4
57 . 99729 . 99378 . 99786 . 99507 . 99836 . 99622 . 99879 .99722 . 99916 . 99&06 3
58 . 99730 . 99380 . 99786 . 99509 .99836 .99624 . 99880 .99723 . 99916 . 99807 2
59 . 99731 . 99382 . 99787 . 99511 . 99837 . 99626 . 99880 . 99725 . 99917 . 99808 1
60 a  99732 0. 99384 9. 99788 0. 99513 9. 99838 0. 99627 9. 99881 0. 99726 9. 99917 0. 99810 0

--------------- ψ--------
189° 188° 187° 186° 1S$°



H aversines

φ· -

*

175° 176° 177° 178° 179°

/
Log Hav Nat. Hav Lob Hav Nat. Hav Log Hay Nat. Hav Log Hav Sat. Hav Log Hav Nat. Hav

0
1
2
3
4

9. 99917 
. 99918 
. 99918 
. 99919 
. 99919

0. 99810 
. 99811 
. 99812 
. 99814 
. 99815

9. 99947 
. 99948 
. 99948 
. 99948 
. 99949

0. 99878 
.99879 
.99880 
.99881 
. 99882

9. 99970 
. 99971 
. 99971 
. 99971 
.99972

0. 99931 
. 99932 
.99933 
. 99934 
. 99934

9. 99987 
. 99987 
. 99987 
. 99987 
, 99988

0. 9.9970 
. 99970 
. 99971 
. 99971 
. 99972

9. 99997 
. 99997 
. 99997 
. 99997 
. 99997

0. 99992 
. 99993 
. 99993 
. 99993 
. 99993

60
59
58
57
56

5
6
7
8 
9

9. 99920 
. 99921 
. 99921 
. 99922 
. 99922

0. 99816 
. 99817 
. 99819 
. 99820 
. 99821

9. 99949 
. 99950 
. 99950 
. 99951 
. 99951

0.99883 
. 99884 
. 99885 
, 99886 
. 99887

9. 99972 
.99972 
. 99973 
. 99973 
. 99973

0. 99935 
. 99936 
.99937 
.99937 
. 99938

9. 99988 
. 99988 
. 99988 
. 99988 
. 99989

0. 99972 
. 99973 
. 99973 
. 99973 
. 99974

9. 99997 
. 99997 
. 99997 
. 99998 
. 99998

0. 99994 
. 99994 
. 99994 
; 99994 
. 99994

55
54
53
52
51

10
11
12
13
14

9. 99923 
. 99923 
. 99924 
. 99924 
. 99925

0. 99822 
. 99823 
. 99825 
. 99826 
. 99827

9. 99951 
. 99952 
. 99952 
. 99953 
. 99953

0. 99888 
. 99889 
; 99890 
; 99891 
. 99892

9. 99973 
.99974 
. 99974 
. 99974 
. 99975

0. 99939 
. 99940 
. 99940 
. 99941 
.99942

9. 99989 
. 99989 
. 99989 
. 99989 
. 99990

0. 99974 
. 99975 
. 99975 
. 99976 
. 99976

9. 99998 
.99998 
.99998 
.99998 
. 99998

0. 99995 
.99995 
. 99995 
. 99995 
. 99996

50
49
48
47
46

15
16 
17- 
18 
19

9. 99925 
.99926 
.99926 
.99927 
. 99927

0. 99828 
. 99829 
. 99831 
. 99832 
. 99833

9. 99953 
. 99954 
. 99954 
. 99954 
. 99955

0. 99893 
. 99894 
. 99895 
. 99896 
t 99897

9. 99975 
.99975 
. 99976 
. 99976 
. 99976

0. 99942 
. 99943 
. 99944 
. 99944 
. 99945

9. 99990 
. 99990 
. 99990 
.99990 
. 99991

0. 99977 
.99977 
. 99978 
. 99978 
. 99978

9. 99998 
.99998 
.99998 
.99998 
.99998

0. 99996 
. 99996 
. 99996 
. 99996 
. 99996

45
44
43
42
41

20
21
22
23
24

9. 99928 
. 99928 
. 99929 
. 99929 
. 99930

0. 99834 
. 99835 
. 99837 
. 99838 
. 99839

9. 99955 
. 99956 
. 99956 
. 99957 
. 99957

0. 99898 
. 99899 
. 99900 
. 99900 

99901

9. 99976 
. 99977 
. 99977 
. 99977 
. 99978

0. 99946 
. 99947 
. 99947 
. 99948 
.99949

9. 99991 
.99991 
.99991 
. 99991 
. 99992

0. 99979 
. 99979 
. 99980 
. 99980 
. 99981 

0. 99981 
. 99981 
. 99982 
. 99982 
. 99982

9. 99999 
.99999 
. 99999 
. 99999 
. 99999 

9. 99999 
. 99999 
. 99999 
. 99999 
. 99999

0. 99997 
. 99997 
. 99997 
. 99997 
. 99997 

0.99997 
99998 

.99998 

.99998 

.99998

40
39
38
37
36
35
34
33
32
31

25
26
27
28 
29

9. 99931 
.99931 
.99932 
.99932 
. 99933

0. 9^840 
. 99841 
.99842 
. 99844 
. 99845

9. 99958 
. 99958 
. 99958 
. 99959 
. 99959

0. 99902 
. 99903 
. 99904 
. 99905 
. 99906

9. 99978 
. 99978 
. 99978 
. 99979 
. 99979

0. 99949 
. 99950 
. 99950 
. 99951 
. 99952

9. 99992 
. 99992 
.99992 
. 99992 
. 99992

30
31
32
33
34

9. 99933 
. 99934 
.99934 
. 99935 
.99935

0. 99846 
. 99847 
. 99848 
. 99849 
. 99850

9. 99959 
. 99960 
. 99960 
. 99961 
. 99961

0. 99907 
.99908 
. 99909 
. 99909 
. 99910

9. 99979 
. 99980 
. 99980 
. 99980 
. 99980

0. 99952 
. 99953 
. 99954 
. 99954 
. 99955

9. 99993 
. 99993 
. 99993 
.99993 
. 99993

0. 99983 
. 99983 
. 99984 
. 99984 
.99984

9. 99999 
.99999 
. 99999 
. 99999 
. 99999

0. 99998 
.99998 
. 99998 
.99998 
. 99999

30
29
28
27
26

35
36
37
38
39

9. 99935 
. 99936 
.99936 
. 99937 
. 99937

0. 99852 
. 99853 
. 99854 
. 99855 
. 99856

9. 99961 
. 99962 
. 99962 
. 99963 
. 99963

0. 99911 
. 99912 

. . 99913 
. 99914 
. 99915

9. 99981 
. 99981 
. 99981 
. 99981 
. 99982

0. 99956 
. 99956 
. 99957 
. 99957 
. 99958

9. 99993 
. 99994 
. 99994 
. 99994 
. 99994

0. 99985 
. 99985 
. 99985 
. 99986 
. 99986

9. 99999 
9. 99999
0. ooooo 
. ooooo 
. ooooo

0. 99999 
1 99999 
.99999 
. 99999 
. 99999

25
24
23
22
21

40
41
42 

• 43
44

9. 99938 
. 99938 
. 99939 
. 99939 
. 99940

0. 99857 
. 99858 
. 99859 
. 99860 
. 99861

9. 99963 
. 99964 
,99964 
. 99964 
. 99965

0. 99915 
. 99916 
. 99917 
. 99918 
. 99919

9. 99982 
. 99982 
. 99983 
. 99983 
. 99983

0. 99959 
. 99959 
. 99960 
. 99960 
. 99961

9. 99994 
. 99994 
. 99994 
. 99995 
. 99995

0. 99986 
. 99987 
. 99987 
. 99987 
. 99988 

0. 99988 
. 99988 
. 99989 
. 99989 
. 99989

0. ooooo 
. ooooo 
. ooooo 
. ooooo 
. ooooo 

o. ooooo 
. ooooo 
. ooooo 
. ooooo 
. ooooo

0. 99999 
. 99999 
.99999 
. 99999 
. 99999

1. ooooo 
. ooooo 
. ooooo 
. ooooo 
. ooooo

20 
19 
18 
17 
16 *

45
46
47
48
49
50
51
52
53
54
55
56
57
58 
50 
60

9. 99940 
.99941 
.99941 
.99942 
.99942

0. 99863 
. 99864 
. 99855 
. 99866 
. 99867

9. 99965 
. 99965 
. 99966 
. 99966 
. 99966

0. 99920 
. 99920 
. 99921 
. 99922 
. 99923

9. 99983 
. 99983 
. 99984 
. 99984 
. 99984

0. 99961 
. 99962 
. 99963 
. 99963 
. 99964

9. 99995 
.99995 
.99995 
. 99995 
. 99995

15
14
13
12
11

9. 99943 
. 99943 
. 99943 
. 99944 
. 99944

0. 99868 
. 99869 
.99870 
, 99871 
. 99872

9. 99967 
. 99967 
. 99968 
. 99968 
. 99968

0. 99924 
. 99924 
. 99925 
. 99926 
. 99927

9. 99984 
. 99985 
. 99985 
. 99985 
. 99985

0. 99964 
.99965 
. 99965 
.99966 
. 99966

9. 99996 
.99996 
. 99996 
.99996 
. 99996

0. 99990 
. 99990 
. 99990 
. 99991 
. 99991

0. ooooo 
.00000 
. ooooo 
. ooooo 
. ooooo

1. ooooo 
. ooooo 
. ooooo 
. ooooo 
. ooooo

10
9
8
7
6

9. 99945 
. 99945 
. 99946 
. 99946 
. 99947 

9. 99947

0. 99873 
. 99874 
.99875 
. 99876 
. 9987Γ 

0. 99878

9. 99969 
.99969 
. 99969 
. 99970 
.99970 

9. 99970

0. 99928 
. 99928 
. 99929 
. 99930 
. 99931 

0. 99931

9. 99986 
. 99986 
. 99986 
. 99986 
. 99987 

9. 99987

0. 99967 
. 99967 
. 99968 
. 99969 
. 99969 

0. 99970

9. 99996 
. 99996 
. 99996 
. 99996 
. 99997 

9. 99997

0. 99991 
. 99991 
. 99992 
. 99992 
. 99992 

0. 99992

0. ooooo 
. ooooo 
. ooooo 
. ooooo 
. ooooo 

0. ooooo

1. ooooo 
. ooooo 
. ooooo 
.00000 
. ooooo 

i. ooooo

5
4
3
2
1
0

184° 183° 182° 181° 180°
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360° 359° 358° 357° 356° 355° 354° 353° 352° 351° 350° 349° 348° 347? 346c 345°

O’ Γ 2* y 4* 5* 6· 7* 8* β* 10Γ 1Γ 1T 13· 14* 15*

•β·;. 
Ι ί '
,4

to"1 ΟΟ ; 
οο

: ν·, i ■■;. ;1ο:ο 
•20.0
30.0
40.1

■:·..;,ο.«.
!· SX 

ίθ.ά 
15.0 
20.Q

. 0 , 

. "TSi
; 6-7 
10.0 
13.3

0
f-X5. 
5’ r5.0 

ΤΛ 
i®-f

Ί
0

ηλο 
, ;̂ .0
- ; 6.(8" 

8.0

0
--■Μ, 
""«ί- 
- , 5.0 

6.7

0
■Μ
2.8:

"::£$5.7

0
1.2

•'53.7
5Λ

0
1.1
2Λ

■ »Λ·•

0
1.0
Μ3.9

’.λο ;

0
0.9
1.1
2.7,

,̂3.6.·

0 
0.8 
1,6 

, 2,3
■ 3·?;

0 
0.8 
1.5 

■ .3.3 
r  3.0.

0
0.7, 
1.4 
2.1 

, :ί·»··*

0
0.7 
1.3 
2.0 

: ■ 2.6

: S .. 
'.8  ''

7 '
8 - 

- ·

ΟΟΟΟ
>οο -
ΟΟ
ΟΟ

30.1
60.2
70.3
80.3 
90.7

25.r
30.133.2 
40Λ 
43.4

16.7 
20.1 
23.4
26.8 

ο 30.2

12.3
15.0 
17.6
20.1 

;22.7

ΙΟΛ
*12.0
14.0;
16.1
-18J

8.3
10.0
11.7

flS.4
13.1

 ̂7.1 
: 8.6 
10.0 
11.4 
12.9

’ ί 6.2 
: i 7J  

8.7 
ηό.ό
11.3

15
6Λ
7.8
8.9 104y:K '-ί

: :5.0 
6.0
7.0
8.0 
9.0;

' 4.3 
5.4 
6.3 

. 7.2
•ί ’V V

4.1
4,9
3.8.
6.6
7.5

3.Ϊ
4.6
5J
4.1

: <-9

■■ 3.5 
' 4:2 

4.9 
- 5.4 

;6.4

f’ 3.3 
3.9 
4.6 
.5.2 
•5.9

to
1 1 .
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23.7
24.5
25.4
36.3
37.2
28.2
29.2
30.3
31.4
32.4
33.8
33.1
36.4
37.9
39.4
4:1.0
42.7 
44-5
44.4 
48.5,
30.7
53.1
55.7
58.6
61.6 
65.0

68.7
72.8
77.4 

$2-5 
88.3

155*
205c

334° 333° 332° 3 3  r 330d
;2f* ■27* 28* 29* 30*

1
0 ,

k
: 0 ; .„

A-
: 0 -··■ 0 . 0

0.4; 0.4 0i4 0.4 0.3
0.8.,’ o.e.; . 0.7 0.7 0.7
1.2, 1.2 III 1.1 1Λ-
1:4‘ 1.3t 1.3 1.4 1.4
ϊ ί 

2:0' II9I U9 ; 1.8 1.7
. 3.4 . 2i3'. 2.2 7Λ 2.1
.' 2.8 2.7 ;* 2/4 . 2-s 2.5

3.2 3. 1.; , 3.0 5 2 Λ 2.8
3.6' 3.5 • 3.4 3.3 3.2

4.0, . 3.9'' ? 3.8 3.4 3.5
4.4 4.3 4.1 1 4.Θ 3.9
4.8 4.7 .; 4.5 • 4.4 4J
5.3 5.1 4.9 4.8 4.6
5.7 5,5 5.3 5.1 5.0

6.1 . 5.9 5.7 ' 5.5 5.4
4.5 6.3 6.1 5.? 5.7
7.0 . 6.7 4.S 4.3 4.1
7.4 „ 7.2 : 6.9 4.7 4.5
7,9 ’ 7.6 7.3 7.1 4.9

8.3 ' 8.0 .7.8 ’7.5 7.3
8.8 : 8.3 . ■ 8.2 7.9 7.7
9.2 8.91 .8.6 -'■8.3 8.1
9.7 9.3 9.0 ;i"8.e 8.5
10.2 9.8 ’ 94 9.2 8.9

10.6 . 10.3 9.9 ‘ 9.4 9.3
,11.1 10.7 10.4 10.1 9.8

11.6 11.2 10.9 ; i°-3 10.2
12.1 11.7 i u <1.0 10.4
12.4 12,2 11.8 n . i 11.1

13.2 12,7." J2.3 11.9: 11.5
13-7 •13.2 12.8 Λ2.4 12.0
14.3 13.8 13.3 12.9* 12.5* 14.8 14.3 13.8 ‘ T3.4 13.0
13.* ·f 14.9 ' - 14.4 13.9 13.5

14.0 : 15.4 * 14.9 14.0
14.6 16.0 ' T5.5 -«.ΟΙ 14.5

Ί7.2 16.6 14. i 15.S 15.1
’ 5.7.8 17.2 14.6 14.1: 15.4

m.s 174 17.2 14.7; 14.2

19.1 18-5 J7.9 - 17.3; 14.8
.19.* 19.1 18.5 17.9; 17.4
.20.5 . 19.8 19.2 18.6; 18.0
"21.3 20.4 19.9 19.2· 18.7

22.0 21.3 20.4 * 19.9? 19.3

22.8 22.0 21.3 •20.6i 20.0
23.4 ; 22.8 22.1 J 21.4, 20.7
24.3 23.6 22.3 22.1 ί 21.4
25.3 24.5 23.7 22.9’ 22.2
24.2 25.3 24.5 -23.7; 23.0

27.2 26-d ,25.4 -24.6; 23.8
'20.2 27.2 26:3 25.3.· 24.7
29.2 28.2 27.3 Ϊ4.4’ 25.6
30.3 29.2 28.3 27.4; 24.5
31.4 30.3 29.3 38.4 27.5

32.4 31.5 33.4 •'29.5.! 28.6
33.8 22-7 31.4 30.6-· 29.7
35.1 33.9 32.6 31.8 30.8
34.5 35.3 34.1 33.0: 32.0
38.0 36.7 35.5, 34.3 33.3

39.5 38.2 34.9 •35.7·. 34:6
41.2 39.7 38.4 37.2 34.1
42.9 41.4 40.1 33.8 37.6
44.8 <3.2 41.8 40.5 ί 39.3
44.8 45.2 43-7 42.3 : 41.0
48.9 47.2 : 43-7 44.2 T 42,9

51.2 49.5 47.8 46.3·: +4.9
.53-7 51.9 50.2 ji8.6 +7.1
56.S ■Si.5·, S 2 .7 , 51.1 +9.5
59.4 57.4 S5.5 S3.7 5X1
62.7 60,5 58.5 56.7 54.9

66.3 64.0 61.9 ^9.9 58.1
70.2 67.8 65.6 63.5 61.5
74.6 7X1 69.7 67.5 *5.4
79.6 76.8L 74,3 71.9 <S9.7
85.2 82.2 79.5 77.0 74.6

154* 153* 1 5 £ 154! 15CT
206°i 207° ι ύ ψ 209? 210°

a e .



A

330° 329° 328c 327cϊ . 326° 325°
C3) 30* 3Γ 32* 33* 34* 35*

0 · 0 0 0 0 0 0
1 0.3 0.3 0.3 0.3 0.3 0.2
2 0.6 0.6 0.6 0.5 0.5 0.5 .
3 0.9 0.9 0.8 0.8 0.8 0.7-

'4.' 1.2 1.2 1.1 i - ! : 1.0 -1.0}

8 1.5 1.3 1.4 1.3 1.3 i.i'
β 1.8 1-7 1.7 1.6 1.4, 1.5
7 2.1 t o 2.0 1.9 l-8\ 1.8

2.4 2-3 2.2 2.2 2.ts. 2.0
Λ 2.7 M M 2.4 2.3 F

■ i o - 3 .f 2.9 2.8* 2.7 2.Si. 2.5
11 3.4 3-2 3.1 3.0 2.9,, 2.8
12 1 . 3.7 3-3 3.4., 3.3 : 3.22. 3.0-

■ 13 » , 4.0 3JB. 3.7 3.6> . 3.4; 3.3
, 14 4.3 4.1 4.0. 3.8 3.7 3.6<
’ 18 J. 4.6 4.5 4.3 4.1- 4.0 3.8

19 . 5.0, ΑΛ 4.6: 4 -*. 4.3 4.1
17 ; 5.3 5.1 4.9 1 4-7 4.5 4.4
18 5:6 5-4 5.2 5.0. 4.8. 4.6

. 6.0 5.7 j j , 3.3 5.1 4.9

20 6.3 6-1 5.8 5.6 S.4·.· 5.2
21 ■· ■ 6.6 6-4 6.1 5.9 5.7 5.5-
22 ■ 7.0 6.7 6.5 6.2 6.0 5.8
23 7.4 7.1 6.8 6.5 6.3 4.1
24 7.7 . 7.4 7.1 6.9 6.6 - 6.4

20 i 8.1 7 J 7.5 7.2 6.9 6.7
28 8.4 8.1 7.8 7.5 7.2 • 7.0

. 27 8.8 8-5 8.2 r· 7.8 7.6 7.3
28 9.2 8.8 8.5 8.2 7.9 7.6
29 9.6 9-2 8.9 8.5 8.2 7.9

30 10.0 9.6 9.2 8.9 8.6 8.2
31 10.4 10.0 9.6 9.3 8.9 8.6
32 10.8 - 10.4 10.0 9.6 9.3 8.9
33 11.2 10.8 10:4 10.0 9.6 9.3
34 11.7 11-2 10.8 . 10.4 10.0 9.6

. 38 12.1 11-7 11.2 10.8 10.4 10.0
H 12.6 1X1 11.6 11.2 10.8 10.4

. 37 13.1 12.5 12.1 11.6 11.2 10.8
3fl 13.5 13L0 12.5 12.0 11.6 11.2
39 14.0 13.5 13.0 12.5 12.0 11.6

40 14.5 14J3 13.4 12.9 12.4 12.0
41 15.1 14 J 13.9 13.4 12.9 12.4
42 15.6 15.0 14.4 13.9 13.3 12.9
43 16.2 15J 14.9 . 14.4 13.8 13.3
44 16.7 16.1 15.5 14-9 14.3 13.8

48 17.3 16.6 16.0 15.4 14.8 14.3
40 17.9 17.2 16.6 15.9 15.4 14.8
47 18.6 17.8 17.2 16.5 15.9 15.3
40 19.2 18.5 17.8 Λ17.1 16.5 ;15.9
49 19.9 19.1 ,18.4 . ,17.7 17.1 . 16.4

80 20.6 19J : Ί9.1 18.4 17> 17.0
81 21.4 •20JS 19.8 19.0 f 18.3 17.6

-82- 22.2 21.3 20.5 19.7 19.0 18.3
83 23.0 22.1 21.2 .20.4 19.7 19.0
84 23.8 2219 22.0 2.1.2 20.4 19.7

88 24.7 23-8 22.9 '22.0 21.2 20.4
SC 25.7 24.7 23.7 22.8. 22.0 21.2
87 26.7 Ύ5.6 -24.6 23./ 22.8 22.0
80 27.7 26-4 :25.6 24.6 23.7 22.9
89 ,28.8 27.7 .26.6 25.6 24.7 23.8

OO 30.0 28-8 .27.7 26.7 25.7 24.7
.. « 1 31J 30.0 28.? 27.8 26.8 25.8

82 32.6 31.3 30.1 29.0 27.9 26.9 --
83 34.0 32-7 31.4 30.2 29.1 28.0
04 35.5 34.1 32.8 31.6 30.4 29.3
ea 37.1 35-7 34.3 33.0 31.8 30.6
«6 38.9 37.4 35.9 34.6 • 33-3 32.1
*7 40.8 39-2 37.7 36.3 34.9 33.6
63 42.9 41-2 39.6 S 38.1 36.7 35.1
69 45.1 43.4 41.7 '40.1 38.6 37.2
70 47.6 45.7 44.0 42.3 40.7 39.2

71 50.3 .48J 46.5 44.7 43.1 41.5
72 53,3 51-2 49 3 47.4 45.6 44.0
73 56:7 54.4 52.3 50.4 48.5 46.7
74 60.4 58.0 55.8 53.7 51.7 49.8
75 64.6 62.1 59.7 57.5 55.3 53.3

.150° 14T 148° 147' 146* 145'
" 210° 2 ΙΓ 212° 213° 214° 215°

324 '

I F

0
0.2
0.5
0.7 .
1.b-

1.2
1.4
1.7
1.9 
2.2.
2.4 
2.7,
3.9
3.2
3.4
3.7
3.9
4.2
4.5
4.7
5.0
5.3
5.6
5.8
6.1
6.4
6.7 
7.0.
7.3 
7.6.
7.9
8.3 
8.6
8.9
9.3
9.6

10.0
10.4 
10.8

.11.1
11.5 
12.0  ; 
12.4 
12.8
13.3 _

.13.8
14.3
14.8
15.3
15.8
16.4
17.0
17.6
18.3 

.18.9

19.7
20.4 
21.2
22.0
22.9
23.8
24.8
25.9
27.0 
28.2
29.5
30.9
32.4
34.1
35.9 
37.8

40.0 
-«2.4
45.0 
■48.0.
51.4

. 144* 

2 1 6 '

323<

o . 
0.2 
0.5 
0.7 

, J0.9
1.2
1.4
1.6
t-*
2-1
2.3
3-6
2.8 .
3.1 
3.3.
3.6; 
3. a; 
4.1".
4.3
4.6
4.8
5.1
5.4 .
5.6
5.9
6.2
6.5 
6.8- 
7.1 
7.4
7.7 
8.0
8.3 
8-4

■ 9.0
9.3
9.6 

10.0
10.4
10.7
11.1
11.5 
11.9 
12.4
12.8
13.3
13.7
14.2
14.7 
.15.3
15.8
16.4
17.0
17.6
18.3
19.0
19.7 

.20.4
21.2
22.1

. 23.0
23.9 
25.6 
26.0
27.2
28.5

29.8
31.3
32.8
34.6
36.5

38.5
40.8 
43:4
46.3
49.5

1431

2 ! 7 C

322p

38“

o
0.2
0.4
0.7
0.9
i.i:
1.3."
1.6
1.8;
j.o;

i.i
2.5
2.7
3.0
3.2
3.4
3.7 ‘ 
3.9. 
4.2-
4.4
4»7
4.9
5;2
5.4
5.7

. 6.0 
6l2
6.5
6.8
7.1
7.4
7:7
8.0
8.3
8.6
9,0
9.3 
9.6

10.0
10.4
10.7 
11.1
11.5 
11.9 
12.4
12.8 
13.3

’ 13.7
14.2
14.7
15.3
15.8
16.4 

>17.0
17.6
18.3 
19:0
19.7
20.5
21.3
22.2
23.1
24.1 
25.1'
26.2
27.5
28.7 
30.2

iK
¥-2

&
41.9
44Λ
47.8

142^

218°

32 Γ

~ W

0 : 
0.2 . 
0.4 
0.6 
0.9

l.l
1.3
1.5
1.7 
2.0

2.2
2.4
2.6 
2.9
3.1

3.3 
3.5.
3.8
4.0 
4.3.
4.5V
4.7
5.0
5.2
5.5
5.8
6.0
6.3
6.6
6.8
7.1
7.4
7.7
8.0
8.3
8.6
9.0
9.3 
9.6

10.0
10.4
10.7 
11.1
11.5 
11.9

12.3 
12.B
13.2
13.7
14.2
14.7
15.2
15.8
16.4
17.0
17.6
18.3
19.0
19.8
20.6
21.4 
22.3
23.2
24.2
25.3
26.5 

27;7 
29.1
30.6 
3Z2
33.9

35.9
38.0 
40.4 
43; I
46.1

■ 141? 
219°

320<

I F

o
0.2
0.4
0.6
0.8
1.0
1.3
1.5
1.7
1.9
2.1
2-3,
2.5,
2.8
3.0
3.2.
u -
3.6
3.9
4.1
ί f 

4.3; 
4.6-
4.8
5.1
5.3
5.6
5.8
6.1
6.3
6.6
6.9
7.2
7.4
7.7 
8.0
8.3
8.7 
9.0
9.3
9.7

10.0
10.4
10.7 
11.1
11.5
11.9
12.3
12.8
13.2
13.7
14.2
14.7
15.3
15.8
16.4
17.0
17.7
18.4
19.1
19.8
20.6
21.5
22.4
23.4
24.4
25.6
26.8
28.1
29.5 
31.1
32.7

34.6
36.7 
39.0 
41:6 
44.5

140°
220°

319 '

I F

0
o.2 ;
0.4
0.6
0.8
1.Q 
1.2 
i . ’i  
1.6 
1.8
2.0
2.2
2.4
2·%
2.9
3.1.
3.3,
3.5
3.7
4.0
4.2
4.4
4.6
4.9·.
5.1
5.4
5.6
5.9
6.1
6.4
6.6
6.9
7.2
7.5
7i8
8.1
8.4
8.7,
9.0.
9.3
9.7 

10.0 .
10.4
10.7 ■ 
11.1
11.5 

: 11.9
12.3
12.8

J3.2
13->
14.2
14.7
15.3
15.8
16.4
17.1
17.7
18.4
19.1
19.9
20.8
21.6 
22.6
23.6
24.7
25.8
27.1
28.5
30.0
31.6

33.4
35.4
37.6
40.1
42.9

139°

225°

3 i8 ‘

o
0.2
0.4
0.6
0.8
1.0 * 
!·? 
M  
1.6 
1.8
2.6 : 
2.2 
2.4.. 
2.6 
2.8;
3.0
3.Ϊ
3.4
3.6
3.8
4.fli
4.3
4.5
4.7
4.9
5.2
5.4
5.7
5.9
6.2
6.4
6.7
6.9
7.2
715
7;8
8.1
8.4
8.7 
9.0
9.3
9.7 

10.0
10.4 
jO.,7
11.1
11.5
11.9 

. 12.3
12.8
13.2
13.7
14.2
14.7 -
15.3
15.9
16.5
17.1
17.8
18.5
19.2 
20.0
20.9 
21.8 
22.8
23.8
24.9
26.2
27.5
28.9
30.4

32.3 
3<2
36.3 
38.7
41.5

138* 

222°

317·
I F

0 .
0.2
o.<;
0.6
0.7
0.9·
1.1
1.3 
1.5; 
1.7” ')
1.9 
2.1 .
2.3
2.5
2-7
2.9"
3.Γ,
3.3.
3-5 ;
3.7
Ϊ.9
4.1 '
4.3
4.6
4.8
5.0
5.2 
5.5
5.7
5.9

. 6.2
6.4
t>.7
7.0 

. 7.2
7.5
7.8
8.1 

, 8.4
8.7

; 9.0
9.3 

. 9.7
IOJO 

. 10.4
10.7 
11.1
11.5 
11.9
12.3
12.8
13.2 

;13.7 
■14.2
14.8

15.3
15.9
16.5
17 .2
17.8
18.6
19.4
20.2 
71.1 
22.0
23.0
24.1
25.3
26.5
27.9
29.5

31.1
33.0
35.1
37.4 
40.0

■ 137* 
223°

3 1 6 '

44*

: 0. ., 
:o.i.■.· 6.4·;

■ a.s: 
.O X

1,3 
1.5

f e w  
-■?. l.ffi 
* 2 . 0: 

^ 2-2

# 3.o r 
V 3 .Z  
t  3.*

• *% .: 4.4ί' 
4 , f

4.8’ · 
5-1 
5#  
5.5 

' 5.7.

•
··■ 6-2! 

6.3 :
4.7 
7.0

. 7.3 .
: 7i5risj

7.8 
8. V 
8.4

,8 .7 ·
' 9.0,
• 9.3

10,0,.
= 10;4/- 
io;7i
11.-1
11.5
11.9
12.%r'· 
12Λ 
:13.;3:
13.7
m
14.8·

>15.4-
15.9
16.6 
17.2.
17.9
18.7 
Ϊ9.5
20.3 
21.2 
22.2
23.3
24.4
25.6
27.0
28.5

30.1
31.9
33.9 
3644
38.7

136*

224°

31 5e
,45*

• 0 >
 ̂0:2 

c0i3 
0.5 
.0.7

• 1C1 
. K2

lU
-·ΐ ;V.6
awj·.·' ■
I^VS
'.1:9  
Li.i 
*i:3  

f i  2,5
2.7 
2,9

~ 3.1
3.2 

l- 3.4
.5,;3Λ4·

Λ4.-5
’^ 7 ,

,;i5 M'ίί;3

i ' t *
. ί,'8 
.''.6,0

6.2
6.5
6.7
7r0

--■7.3
7.5
7.8 
8,1

m .*
Vfr7 

9 -.0
>.•9:3 ·.

9,7
10.0

"icm
.10,7
-;1i.i

• ;11.9 
:i2l3

12.8
.13.3

13.8
x L ·
14:8
.13.4
16.0
16.6
17.3 
18.0 

'18.8 
. 19,6 
•20.5 
ί21.5 

22-5 
23.6
24.8 
26.1 
27.5

, 29.0
30.8 
32.7
34.9 
37.3

135“
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6 8E s i t εοί· j: l  v ' 61»· VZY l‘zv 9H · 9SV
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2’9V

8‘9€ SrZE vet 6'8C ζ^ε S’» K IV ετ*- εεν r

OSC* 9-se e*9€ ο ζ ε ; LLi 5'βε έ’βε to * r i v Π*
r t t ! i  zt ’ S>£' ετε 6-si Z‘9£ ι-ζε εβε Γβε 1*0*-

S-i€; e tc  ; viz 9 ε ε ; r t -ε 6>ε ζτε 5»ε εζε z i i  :

ε·οε;· 6*οε sue ‘ ί*£ε ζ*εέ rtz i* r t 8*rc 9*εε ϊ '9 ε ;

0'6Z, S*6Z rod 9*οε έ*ιε 6*ιε 9εε εχε r r c 6*rt

rz z " ε*βε Β-βε Z‘6Z 6*6ε ε;οε. ε;ιε 6*ιε 9*εε f -εε

T9t ιγε 9'LZ 1 *8Z ζ*βε ε*6Ζ 6·($ε 9*οε ε*ιε ο*εε

STZ ο*9ε , ε*?ε o*zz ε-/ε 1*8δ Ζ'ΒΖ ε*βε ο*οε ζ*οε

s-rz; 6'̂ ε r*ε^ 6'εε >'9ε 6*9ε S;7Z ι*βε 8*βε £·6ε

s*cz‘ ο>ε t'Vl 6*rz r-sz &*εε r9z ο*ζζ ζ*ζζ ε*βε

9'Zt ο*εε ΪΧ Ζ 6?εε rtz 6 *rz r s z  . 0*9Ζ 9*9Ζ ε*ζζ
^ i- 

f l t r ΓΖΖ 9*έζ ο*εζ ε*εζ o*rz ε-rz ο·εζ 9*εε ζ*9ε

ο*ιε ε*ιε ; VIZ ε·ζε 9*εε ιτεζ 9 εζ r r z 9*rz ζ*εε

ΣΌΣ 9‘ΟΖ 6*όε ε 'ΐ ζ ; β*ιε ε*εε ' ζ ζζ ε*?ε ζχε Ζ'Π
ŝ cv·; 8*61 . ε*« ‘ 9*0t ' ο*ιε π ε 6ΊΖ, η ι 6*εε rzi
8*81. Ιο ί ε'6ΐ 8*61 ε*οε 9.'0Ζ π ζ 9*ιε ι*εε 9-εζ
r s u Τ81 8*81 I "At > ε*6ΐ 6*61 ε·οζ 8*όε ε*ιε 8*ιε
5 7 1 871 ' 1*81 5*81 8*81 Ζ"61 9*61 ι,·οζ ε̂ οε ό*ιζ
6*91 j Γίίί.ί S 7 l 871 C'Bl 5*81 6'81 r-6i 8*61 Γόε
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16.1 
Τί.9 
|7.8

Γ8.9
20.0
21.2
2X7
24.2

302'

0
0.1
0.2
0.3
0.4
0.5
0.7
0.8
0.9
1.0

1.1 .1.2
1.3 
1:4 1.6
1.7 

,1.8
1.9 
2.0

{2-2
: 2,3 

2'»4 
• 2.5

2.7
·· 2.81 ' ·\

2.9
. 33
i 3 Λί 3:3
! .M
!
i

3.9
! ΪΛ

β .ί ·
; s*.·»
; «*.·3

'3?1
■ X" 
=5«2 
2 5.4
3.4 

v5.8 
r6?0
'4.2
ί'6-.a
6J
6.9 

'•7.2

K.Zi7
«-°

t i f f 4 
r j* »
" i .  9 '

f ^ 3 |  
9.6 Ϊ 

-lOMJ 
l'OU

123*

237‘

tO. 8
11.3 11.8

’· 12.3 
12.8
13.4 

ili.0 
1^7 
15.5
16.3 
1712

18.2
19.2
20.4 
21.8
23.3

122*

238‘

3015
58*

0
0.1
0.2
0.3
0.4
0.5 - 
0.6 
0.7 
0.8
1.0
■1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
2.0
2.1
7Λ 

' 2-3.
2.4

: 2.4..; 
2.7;

, 2S|·  
s 3Λ" 

3.2>
\ 3;’3.;

i X
3Ϊ4
3.8

; 3.9
4.1 

• i .2
4.4
4.5
4.7
4w?

*3»5.2 
5:4
5.4
5.8

f x -

E
6.7
6.9

,7J
X I
Ύ .7
8.0
8s3
8.6
8.9
9.3 
9.6 10.0

10.4 
10.8
11.3 
11J
12.3 
12-9 
13.5' 
.14.2 
14.9
15.7
16.5

17.5
18.5
19.7 
21.0
22.4

121'

239

3Q0C
m ,

'.ff'·.·, 
0.1 ; 

-0 ,2 
■ 0.3r
.'0:4·'
OJ 
0.6 . 

0.7 · 
i0.8 
0.9

\J6·
1.1
■iJ2. 
r.'3
1.4

1 T.5J
I.7i 
1.8 
ΙΛ  
2.0

2,1 ,i 
2.2^ 

j 2.3 
12.5  .y
; 2.6 I
I 2.7 4 
’ 2.8 ;

2.9'.
; 3.r|

3.2 .

3.3.:
3.5
3.6
3.7
3.9

4.0
4.2

*44 j
Λ&-

*£
5JB
Φ

5J6
3> ,
6.0
6.2
6.4 
1:6
i ’
7.1
7.4
7.7
7.9

8.2 
8.6
8.9 
9.2 
914

10:0
10̂ 4
Ϊ0.9
II.3 
If.8 
12.4
13.0
13.6 
14-3
15.0
15.9

16.8 
ί 17.8

18.9
20.1
21.6

&
I
K
'*h. Ί£  §

-■ί*. * l**·
&

120”

240'



W - 315° 314°. 313? 3 12° 3 t l ° 310° 309° 308° 3 0 7 c 306° 305° 304° 3d$° 3 o r 3 o r 3 0 0 °
p ) 45* 46* 47° 48* 49· 50“ 51* 52* 53* 54* 55* 56* 57* 58* 59* 60*

0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
Λ.&·: 0* 

"iV 4 0.2 0.2 0.2 OJ 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0 Λ 0.2 0.2
■*.f> r
«?· V 0.5 0.5 0.5 0.5 0.5 0.5 0.4 0.4 0.4 0.4 M 0.4 0.4 0.4 0.4 0.4 -

l : . f 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.6 0.6 0.6 0.6 0.6 0.6
&;1 ^ 
&  4 1.0 1-0 1.0 0.9 0.9 0.9 0.9 0.9 0.9 0.9 9.9 0.8 0.8 0.8 0.8 0.8
£.·; 1.2 1.2 1.2 1.2 1.2 1.1 1.1 1.1 1.1 1.1 i. i 1.1 1.0 1.0 1.0 1.0

- 8
·· ·- Λ 1.5 1.5 1.4 1.4 1.4 1.4 1.4 1.3 1.3 1.3 1.3 1.3 1.3 1.2 1.2 1.2O
**·.· 1 1.7 1.7 1.7 1.7 1.6 1.6 1.6 1.6 1.5 1.5 1.5 1.5 1.5 1.4 1.4 1.4
· «. / 
- a 2.0 2.0 1.9 1.9 1.9 1.8 1.8 1.8 1.7 1.7 1.7 1.7 1.7 1.7 1.6 . 1.6
O

• *  . 2.2 2.2 2.2 2.1 2.1 2.1 2.0 2.0 2.0 2.0 1.9 1.9 1.9 1.9 1.8 1.8

2.5 2.J 2.4, 2.4 2.3 2.3 2.3 2.2 2.2 2.2 ?-2 2.1 2.1 2.1 2:1 2.0
- wa 4 2.7 2.7 2.7 2.6 2.6 2.5 2.5 2.5 2.4 2.4 2,4 2.3 2.3 2.3 2.3 2.2

11
449 3,0 3.0 2.9 2.9 2.8 2.8 2.7 2.7 2.7 2.6 2.6 2.6 2.5 2.3 2.5 2 j
12

3.3 3.2 3.2 3.1 3.1 3.0 3.0 2.9 2.9 2.9 3·β 2.8 2.8 2.7 2.7 2.7
19
14 3.5 3.5 3.4 3.4 3.3 3.3 3.2 3.2 3.1 3.1 3.0 3.0 3-0 X 9 2.9 2.9

Mat 3.8 3.7 3.7 3.6 3.6 3.5 3.4 3.4 3.4 3.3 3.3 3.2 3.2 3.2 3.1 3.1
w.41 4.1 4.0 3.9 * 3.9 3.8 3.7 3.7 3.6 3.6 3.5 3,5 3.5 3.4 . 3.4 3.3 3.3
10<7 O 4.3 4.2 4.1 4.1 4.0 3.9 3.9 3.8 3.8 3.7 3.7 3.6 3.6 3*6 3.5
1 # 
1β 4.6 4.5 4.4 4.4 4.3 4.2 4.2 4.1 4.1 4.0 4.0 3.9 3.9. 3.8 3.8 3.8

IB 4.9 4.8 4.7 4.6 4.6 4.5 4.4 4.4 4.3 4.3 4.2 4.2 4.1 ‘ 4.1 4.0 4.0

20
««

5.1 5.1 5.0 4.9 4.8 4.8 4.7 4.6 4.6 4.5 4.4 4.4 4.3 4.3 4 J 4.2

5.4 5.3 5.2 5.2 5.1 5.0 4.9 4.9 4.8 4.7 !4.7 4.6 1 4.6 4.5 4.5 4.421
5.7 5.6 5.5 5.4 5.4 5.3 5.2 5.1 5.1 5.0 14,9 ' 4.91 4.8 4.8 4.7 4.7

z z
23 6.0 5.9 5.8 5J 5.6 5.5 5.5 5.4 5.3 5.2 5.2 5.t 5.1 5.0 5.0 4.8

24 6.3 6.2 6.1 6.0 5.9 5.8 5.7 5.6 5.6 5.5 5.4 5.4 5.3 5.3 5.2 5.1

6.6 6.5 6.4 6.3 6.2 6.1 6.0 5.9 5.8 5.8 5.7 5.6 5.6 5.5 5.4 5.4

2β 6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2 6.1 6.0 6,0 5.9 5Λ 5.8 5.7 5*6

27 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2 6.1 6.1 6.0 5.9 5.9

20 7.5 7.4 7.3 7.2 7.0 6.9 6.8 6.7 6.7 6.6 6.5 6.4 6.3 6.3 6.2 6.1

2» 7.8 7.7 7.6 7,5 7.3 7.2 7.1 7.0 6.9 6.9 6.8 6.7 6.6 6.5 6.5 6.4

«η 8.2 8.0 7.9 7.8 7.6 7.5 7.4 7.3. 7.2 7.T 7.0 7.0 6.9 6.8 6.7 6.7
«V
«1 8.5 8.4 8.2 8.1 8.0 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7-2 7.1 7.0 6.9
w 1 
32 8.8 8.7 8.5 8.4 8.3 8.2 8.0 7.9 7.8 7.7 7,6 7.5 7.4 7.4 7.3 7 J

as 9.2 9.0 8.9 8.7 8.6 8.5 8.4 8.2 8.1 8.0 7,9 7.8 7.7 7.7 7.6 7.5

34 9.5 9.4 9.2 9.1 8.9 8.8 8.7 8.6 8.4 8.3 8.2 8.1 8.0 8.0 7.9 7Λ

38 9.9 .9.7. 9.6 9.4 9.3 9.1 9.0 8.9 8.8 8.7 8i5 8.4 <-3 8.3 >.2 8.1

30 10.3 10.1 9.9 9.8 9.6 9.5 9.3 9.2 9.1 9.0 8.9 8.8 8-7 . 8.6 8.5 8.4

37 10.7 10.5 10.3 10.1 10.0 9.8 9.7 9.6 9.4 9.3 9:2 9.1 9.0 8,9 8.8 8.7

30 11.0 10.9 10.7 10.5 10.4 10.2 10.1 9.9 9.8 9.7 9.5 9.4 9.3 9.2 9.1 9.0

3» 11.5 11.3 11.1 10.9 10.7 10.6 . 10.4 10.3 -10.1 10.0 9.9 9.8 9.7 9.5 9.4 9.4

40 11.9 11.7 11.5 11.3 11.1 11.0 10.8 10.6 10.5 10.4 10.2 10.1 10.0 9.9 9.8 9.7

41 12.3 12.1 11.9 11.7 11.5 11.3 11.2 11.0 10.9 10.7 10.6 10.5 1Q.4 10.3 10.1 10.0

42 12.7 12.5 12.3 12.1 11.9 11.8 11.6 11.4 11.3 11.1 ll.fi 10.9 10.7 10.6 10.5 10.4

43 13.2 13.0 12.β 12.5 12.4 12.2 12.0 11.8 11.7 11.5 l l . 4 11.2 11.1 11.0 . 10.9 10.8

44 13.7 13.4 13.2 13.0 12.8 12.6 12.4 1X3 12.1 11.9 11.8 11.6 11.5 11.4 11.3 11.2

48 14.1 13.9 13.7 13.5 13.3 13.1 12.9 12.7 12.5 12.4 12.2 12.1 11.9 11.8 11.7 11.5

40 14.6 14.4 14.2 13.9 13.7 13.5 13.3 13.1 13.0 12.8 12.6 12.5 12.3 12.2 12.1 12.0

47 15.2 14.9 14.7 14.4 14.2 14.0 13.8 13.6 13.4 13.3 13.1 12.9 12.8 12.6 12.5 12.4

40 15.7 15.4 15.2 14.9 14.7 14.5 14.3 14.1 13.9 13.7 13.6 13.4 13.2 1X1 13.0 12.8

49 16.3 16.0 15.7 15.5 15.2 15.0 14.8 14.6 14.4 14.2 14:9 13.9 13.7 13.6 l i 4 13.3

80 16.9 16.6 16.3 16.0 15.8 15.6 15.3 15.1 14.9 14.7 14.5 14.4 14.2 14.1 13.9 13.8

81 17.5 17.2 16.9 16.6 16.4 16.1 15.9 15.7 15.5 J5.3 15. \ 14.9 14.7 14.6 14.4 14.3

82 18.1 17.8 17.5 17.2 17.0 16.7 16.5 16.2 16.0 15.8 15.6 15.4 15.3 15.1 14.9 14.8

83 18.8 18.4 18.1 17.9 17.6 17.3 17.1 16.8 16.6 16.4 16.3 16.0 15.8 15.6 15.5 15.3

84 19.5 19.1 18.8 18.5 18.2 18.0 17.7 17.5 17.2 17.0 16.8 16.6 16.4 16.3 16.1 15.9

88 20.2 19.9 19.5 19.2 18.9 18.6 18.4 18.1 17.9 17.7 17.4 17.2 17.0 16.8 16.7 16.5

80 21.0 20.6 20.3 19.9 19.6 19.4 19.1 18.8 18.6 18.3 18.1 17.9 t7*7 17.5 17.3 17.1

87 21.8 21.4 21.1 20.7 20.4 20.1 19.8 19.5 19.3 19.0 18.8 18.6 18.4 18.2 18.0 17.8

80 22.6 22.2 21.9 21.5 21.2 20.9 20.6 20.3 20.0 19.8 19.5 19.3 19,1 18.9 18.7 18.5

89 23.5 23.1 22.8 22.4 22.1 21.7 21.4 21.1 20.8 20.6 20.3 20.1 19.8 19.6 19.4 19.2

00 24.5" 24.1 23.7- 23.3 22.9 22.6 22.3 22.0 21.7 21.4 21.1 20,9 20.7 20.4 20.2 30.0

01 25.5 25.1 24.7 24.3 23.9 23.6 23.2 22.9 2X6 22.3 22.Q 21.8 21.5 21.3 21.1 20.8

82 26.6 24.2 25.7 25-3 24.9 24.6 24.2 23.9 23.6 23.3 23.0 22.7 22.4 22.2 21.9 21 *7

03 27.8 27.3 26.8 26U 26.0 25.6 25.3 24.9 24.6 24.3 24.0 23.7 23.4 23.1 2X9 22.7
04 29.0 28.5 28.0 27.6 27.2 26.8 26.4 25.0 25.7 25.3 25.0 24.7 24.5 24.2 23.9 23.7

08 30.3 29.8 20.3 28.9 28.4 28.0 27.6 27.2 26.9 26.5 26.3 25.9 3&6 25.3 25.0 24.8

M 31.8 31.2 30.7 302 29.8 29.3 28.9 28.5 28.1 27.8 27.4s 27.1 26.8 26.5 26.2 25.9

«7 33.3 32.8 32.2 31.7 31.2 30.8 30.3 29.9 29.5 29.1 28.8 28.4 28.1 27.8 2 7 i 27.2

«8
<9

3S.0
36.8

34.4
36.2

33.8
35.6

33.3
35.1

3X8
34.5

3X3
34.0

31.8
33.5

31.4
33.1

31.0
3X6

30.6
3X2

30.2
31.8

29.9
31.4

2*5
31.1

29.2
30.7

28.9
30.4

28.6
30.1

79 38.9 38.2 37.6 37.0 -36.4 35.9 35.4 34.9 34.4 34.0 33.5 33.1 3XB. 3X4 3X0 31.7

71 41.1 40.4 39.7 39.1 38.5 37.9 37.4 36.8 36.4 35.9 35.4 35.0 34.6 34.1 33.9 33.5

72 43.5 42.8 42.1 41.4 40.8 40.2 39.6 39.1 38.5 38.0 37.6 37.1 36-7 36.3 35.9 35.5

73 46.3 45.5 44.7 44.0 43.3 4X7 42.1 41.5 41.0 40.4 39.9 39.5 39.0 38.6 3&.1 37.8

74 '49.3 48.5 47.7 46.9 46.2 45.5 44.9 44.3 43.7 43.1 42.6 4X1 41.6 41.1 40.7 40.3
Λ  1

75 S2.8 - 51.9 51.0 50.2 49.5 .48.7 48.0 47.4 46.7 46.1 45.6 45.0 44.5 44.0 43.5

135° 134’ 133 ' 132* 131“ 130° 129° 128* 127· 126* 125· 124° 123" 122* 121“ 120·

225° 226° 227° 22£c 229°l 1 3 0 ° 2 3  !° l 9 r ? c •5 -3^.° π ζ α Ί·3 0 «



ο·.'
1
2
3
4
8
β
7
β

ΙΟ
11
1 2
13
14

15 
18 
17 
1β
19

20 
21
22
23
24

29
2β
27
2β
29

30 
SI-
82
53
54
38
3β
87
38
39

40
41
42
43
44

4S f
4β
«7
4β
49

80
81
82
83
84

89as
87
88 
69
βα
β ι
82
83
*4
88

67
63
$9
73

7S
72
73
74
73

300‘
W

ο
ο.ι
0.3
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1J
1.7
1.8
1.92.0
2.1
2.2
2.3
2.5
2.6
2.7
2.8
2.9
3.1
3.2
3.3
3.5
3.6
3.7
3.9
4.0
4.2
4.4
4.5
4.7
4.8
3.0
5.2
5.4 

, 5.6
5.8 
6:06.2
6.4
6.6
6.9
7.1
7.4 
7.7
7.9

8.2 
8.6
8.9 
9.2 
9.6

10.0
10.4
10.9
11.3 
1Τ.8
12.4
13.0
13.6 
14.3
15.0
15.9

16.8
17.8
18.9
20.1
21.6

120”

240*

299°
61*

ο
0.1
0.2
0.3
0.4

0.5
0.6
0.7
0.8
0.9

1.0
1.1
1.2
1.3
1.4

1.5
1.6
1.7
1.8
1.9

2.0
2.1
2.2
2.4
2.5
2.β
2.7
2.8
2.9
3.1

3.2
3.3
3.5
3.4
3.7
3.9
4.0
4.2
4.3
4.5

4.7
4.8
5.0
5.2
5.4

5.5
5.7
5.9
6.2
6.4

6.6
6.8
7.1
7.4 
7.6

7.9
8.2
8.5
8.9 
9.2

9.6 
10.0
10.4
10.9
11.4
11.9

12.5 
13.!
13.7 
14.4
15̂ 1

16.1
17.1
18.1 
19.3
20.7

JJ9*
2 4 Γ

298*
I F ”

ο
0.1
0.2
0.3
0.4

0.5
0.6
0.7
0.7
0.8
0.91.0
1.1
1.2
1.3
Μ
1.5
1.6
1.7
1.3
1.9 
2.0 
2.1
2.3
2.4
2.5
2.6
2.72.8
2.9
3.1
3J
3.3
15
3.6
3.7
3.9
4.0
4.2
4.3
4.5
4.6
4.8
5.0 
J.1
5.3
5.5
5.7 
5.»
6.1
6.3
6.6
6.8
7.1
7.3
7.6
7.9
8.2
8.5 
8.8
9.2
9.6 

10.0
10.4
10.9
11.4
11.9
12.5 
13.2 
!3.9
14.6

15.4
16.4
17.4
18.5 
19.8

118“

24?

297° 296° 29S° 294ό 293° 292°
Γ
29J0 290° 289° 288° 287° 286° 2β£

63" @4* 65° 66* 67* 68* 69° 70* 7Γ 72* 73* 74*" 75*

0 0 0 0 0 0 0 0 0 0 0 0 0
0.1 ο.ι : a.i 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0
0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 ■ 0.2 0.2 0.2. 0.1
0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2

0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.2
0.5 0.5 0.5 0.5 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.3 0.3
0.6 0.6 0.6 0.5 0.5 0.5 0.5 0.4 0.4 0.4 0.4 0.4 . 0.3
0.7 0.7 0.7 0^ 0.6 0.6 0.5 0.5 0.5 0.5 0.4 0 .4 ; 0.4
0.8 0.3 0.7 0.7 0.7 0.6 0.6 0.6 0.5 0.5 0.5 0 .5 0.4

0.9 0.9 0.8 0.8 0.7 0.7 0.7 0.6 0.6 0.6 0.5 0 .5 0.5
1.0 0.9 0.9 0.9 0.8 0.8 0.7 0.7 0.7 0.6 0.6 0 .6  ! 0.5
1.1 1.0 1.0 0.9 0.9 0.9 0.8 0.8 0.7 0.7 0.6 0 .6  ‘ . 0.6
1.2 1.1 1.1 1.0 1.0 0.9 0.9 0.8 0.8 0.8 0.7 0.7 0.6
IJ 1.2 1.2 1.1 1.1 1.0 1.0 0.9 0.9 0.8 0.8 0.7/ 0.7

1.4 J.3 1.2 1.2 1.1 1.1 1.0 1.0 0.9 0.9 θ.β 0.9 0.7
1.5 1.4 1.3 1.3 1.2 1.2 1.1 1.0 1.0 0.9 0.9 O.g 0.8
1.6 1.5 1.4 1.4 1.3 1.2 1.2 1.1 1.1 1.0 0.9 0.9 0.8
1.7 1.6 1.5 1.4 1.4 1.3 1.2 1.2 1.1 1.1 1.0 0.V 0.9
1.8 1.7 1.6 1.5 1.5 1.4 1.3 1.3 1.2 1.1 1.1 1.0 0.9

1.9 1.8 1.7 1.6 1.5 1.5 1.4 1.3 1.3 1.2 1.1 1.0 1.0
2.0 1.9 1.8 1.7 1.6 1.6 1.5 1.4 1.3 1.2 1.2 1.1 1.0

2.1 2.0 1.9 1.8 1.7 1.6 1.6 1.5 1.4 1.3 1.2 1.2 . 1.1 :
2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.5 1.4 1.3 1.2 1.1 ,
2.3 2.2 2.1 2.0 1.9 1-8 1.7 .1.6 1.5 1.4 1.4 1.3 1.2

2.4 2.3 2.2 2.1 2.0. 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2
2.5 2.4 2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 \
2.6 2.5 2.4 2.3 2.2 2.1 ί.Ο 1.9 1.8 1.7 1.6 1.5«- 1.4
2.7 2.6 2.5 2.4 2.3 2.1 7.0 1.9 1.8 1.7 1.6 1.5 1.4
2.8 2.7 2.6 2.5 2·* 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5

2.9 2.8 2.7 2.6 2.5 2.3 2.2 2.1 2.0 1.9 1.3 1.7 1·5
3.1 2.9 2.8 2.7 2.6 2.4 2.3 2.2 2.1 1.9 1.8 1.7 1.6
3.2 3.0 2.9 2.8 2.7 2.5 2.4 2.3 2.2 2.0 1.9 1.8* 1.7
3.3 3.2 3.0 2.9 2.8 2.6 2.5 2.4 2.2 2.1 2.0 1.9 1.7 ·.
3.4 3.3 3.1 3.0 2.9 2.7 2.6 2.5 2.3 2.2 2.1 1.9 1.8

3.6 3.4 3.3 3.1 3.0 2.6 2.7 2.5 2.4 2.3 2.1 2.0 1.9
3.7 3.5 3.4 3.2 3.1 2.9 3.8 2.6 2,4 2.2 2.1 1.9
3.3 3.7 3.5 3.4 3.2 3.0 2.9 2.7 f a s 2.3 2.2 2.0;;
4.0 3.8 3.4 3.5 3.3 3.2 3.0 2.8 <27 ) 2.4 2.2
4.1 3.9 3.8 3.6 3.4 3.3 3.1 2.9 2.8 7.6 2.5 2.3 2.2

4.3 4.1 3.9 3.7 3.6 3.4 3.2 3.1 2.9 2.7 2.6 2.4 2.2
4.4 4.2 4.1 3.9 3.7 3.5 3.3 3.2 3.0 2.8 2.7 2.5 2.3 -
4.6 4.4 4.2 4.0 3.8 3.6 3.5 3.3 3.1 2.9 2.8 2.6 2.4
4.3, 4.3 4.3 4.2 4.0 3.8 3.6 3.4 3.2 3.0 2.9 2.7 2.5.
4-9 f 4.7 4.5 4.3 4.1 3.9 3.7 3.5 3.3 3.1 3.0 2.8 2.6

5.11 4.9 4.7 4.5 4.2 4.0 3.8 3.6 3.4 3.2 3.1 2.9 2.7
5.3 5.1 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2 3.0 2.8
5.5 5.2 5.0 4.8 4.6 4.3 4.1 3.9 3.7 3.5 3.3 3.1 2.9 .
5.7 5.4 5.2 4.9 4.7 4.5 4.3 4.0 3.8 3.6 3.4 3.2 3.0
5.9 5.6 5.4 5.1 4.9 4.6 4.4 4.2 4.0 3.7 3.5 3.3 3.1

6.1 5.8 5.6 5.3 5.1 4.3 4.6 4.3 4.1 3.9 3.6 3.4 3.2
6.3 6.0 5.8 5.5 5.2 5.0 4.7 4.5 4.3 4.0 3.8 3.5 3.3
6.5 6.2 6.0 5.7 5.4 5.2 4.9 4.7 4.4 4.2 3.9 .3.7 3.4
6.8 6.5 6.2 5.9 5.6 5.4 5.1 4.8 4.6 4.3 4.1 3.8 3.6
7.0 6.7 6.4 6.1 5.8 5.6 5.3 5.0 4.7 4.5 4.2 3.9 3.7

7.3 7.0 6.7 6.4 6.1 5.8 5.5 5.2 4.9 4.6 4.4 4.1 3.8'
7.6 7.2 6.9 6.6 6.3 6.0 5.7 5.4 5.1 4.8 4.5 4.3 4.0
7.8 7.5 7.2 6.9 6.5 6.2 5.9 5.6 5.3 5.0 4.7 4.4 4.1
8.2 7.Β 7.5 7.1 6.3 6.5 6.1 5.8 5.5 5.2 4.9 4.6 4.3
8.5 8.1 7.8 7.4 7.1 6.7 6.4 6.1 5.7 5.4 5.1 4.8 4.5

8.8 8.4 8.1 7.7 7.4 7.0 6.6 6.3. 6.0 5.6 5.3 5.0 4.6
9.2 8.8 8.4 8-0 7.7 7.3 6.9 1 6·6 , 6.2 5.9 3.5 5.2 4.8
9.6 9.2 8.8 8.4 8.0 7.6 7.2 16·9 6.5 6.1 5.8 5.4 5.0

10.0 9.6 9.2 8.7 8.3 7.9 7.5 L?.2i 6.8 6.4 6.0 5.6 5.3
Μ.5 10.0 9.6 9.1 8.7 , 6.3 7.9 7.5 7.1 6.7 6.3 5.9 5.5
10.9 .10.5 10.0 9.6 9.1 ,8-7 8.2 7.8 7.4 7.0 6.6 6.2 5.8

11.4 !!.£ 10.5 , 10.6 9.5 9.1 8.6 8.2 7.7 7.3 6.9 6.4 6.0
!Ζ0 11.5 11.0 10.5 ίΟ.Ο 9.ϊ 9.0 S.6 8.1 7.7 7.2 6.8 6.3
1X6 12.1 f 1.5 • 0.9 10.5 10.0 9.5 9.0 8.5 8.0 7.6 7.1 6.6
13.3 12.7 12.2 11.6 ΙΪ.Ι IS.5 10.0 9.5 9.0 8.5 @.0 7.5 7.0
14.0 13.4 12.8 12.2 11.7 II I S0.5 ιο.ο 9.5 8.9 $.4 7,9. 7.4

14.8 14.2 13.5 12.9 12.3 ί 1.7 1U 10.6 10.0 9.4 8.9 8.3 7.8
15.7 15.0 14.4 13.7 13.1 12.4 11.3 ΙΙ.2 10.6 10.0 9,4 8.8 8.2
16.7 16.0 153 14.6 13.9 13.2 12.6 ΙΙ.9 11.3 10.6 10.0 9.4 8.3
17.8· 17.0 16.3 15.5 14.8 14.1 13.4 ΙΧ7 12.0 IIJ 10.?’ 10.0 9.3
19.0 18.2 .*17.4 16.6 15.8 IS.I 14.3 13.6 12.9 !2.1 11.4 10.7 10.0

117° 116” Ϊ1 5 ° 114' 113“ 112' 111" 110° 109° 108° 107” 106° 105*

2 4 3 ° 2 4 4 ° 245? 246° 247 ° 2 4 8 ° 24 9 ° 250° 25!° 25 2 ° 253 ° 2 5 4 ° 25 5 °



300° 299° 293s 297° 2 96° 295° 294°* 293° 292’

I © 60r 61" 62* 63* 64° 65* e r 67* 68*

e* 0
0.2

0
0.2

0
0.3

0
0.2

0
0.2

0
0.2

0
0.2

0
0.2

0
0.2

2 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
3 0.6 0.6 0.6 0.4 0.4 0.4 0.6 0.6 0.6
4 0.8 0.8 0.8 0.8 0.9 0.8 0.8 0.8 0.8

5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.9
ig 1.2 1.2 1,2 1.2 1.2 1.2 1.2 1.1 1*1
7 1.4 1.4 1.4 1.4 1-4. 1.4 1.3 1.3 J.3
• 1.4 1.4 1.6 1.4 1.4 : 1.6 i.5 1.5 1.3
9 1J 1.8 1.8 1.8 1.8 ' 1.7 1-7 1.7 1.7

10 2.0 2.0 2.0 2.0 2.0 1.9 1.9 1.9 1.9
11 2.2 2.2 2.2 1.2 2.2 2.1 Z1 2.1 2.1
12 2.5 2.4 2.4 2.4 2.4 Z3 . 2.3 2.3 2.3
13 2.7 2.4 2.4 2.4 2.6 ‘ 2.5 2.5 2.5 2.5
14 2.9 2.9 2.8 2.8 2.8 2.8 2.7 2.7 2.7

18 1 1 3.1 3.0 3.0 3.0 3.0 2.9 2.9 2.9
10 3.3 3.3 3.2 3.2 3.2 3.2 3.1 3.1 3.1
17 3.5 3.5 3.5 3.4 3.4 3.4 3.3 3.3 3.3
13 18 3.7 3.7 3-4 3.4 3.4 3.4 3.5 3.5
19 4.0 3.9 3.9 3.9 3.8 3.8 3.7 3.7

2® 4.2 4.2 4.1 4.1 4.0 4.0 4.0 4.0 3.9

21 4.4 4.4 4.3 4.3 4.3 4.2 4.2 4.2 4.1
22 4.7 4.6 4.6 4.5 4.5 4.5 4.4 4.4 4.4
23 4.9 4.9 4.8 4.8 4.7 4.7 4.6 4.6 4.6
24 5.1 5.1 5.0 5.0 5.0 4.9 4.9 4.8 4.8

29 S.4 5.3 5.3 5.2 5.2 5.1 5.1 5.1 5.0
29 S.4 5.6 5.5 5.5 5.4 5.4 5.3 5.3 5.3
27 5.9 5.8 5.8 5.7 5.7 5.4 5.4 5.5 5.5
2 · 6.1 6.1 6.0 6.0 5.9 5.9 5.8 5.8 5.7
29 6.4 6.3 6.3 4.2 4.2 4.1 4.1 4.0 6.0

90 6.7 6.6 6.5 6-5 4.4 4.4 4.3 4.3 6.2
31 6.9 6.9 6.8 4.7 4,7 4.6 4.4 4.5 6.5
32 7.2 7.1 7.1 7.0 7.0 6.9 4.8 4.8 6.7
33 7.5 7.4 ΊΛ 7.3 7.2 7.2 7.1 7.1 7.0
34 7.8 7.7 ΊΛ 7.4 7-5 7.4 7.4 7.3 7.3

38 8.1 8.0 7.9 7.9 7.8 7.7 7.7 7.4 7.6
38 8.4 8.3 8.2 8.2 8.1 8.0 8.0 7.9 7.8
37 8.7 8.6 ,8.5 8.5 8.4 8.3 8.2 8.2 8.1
3« 9.0 8.9 ks 8.8 8.7 8.4 8.4 8.5 8.4
38 9.4 9.3 9.2 9.r" 9.0 8.9 8.9 8.8 8.7

,40 9.7. 9.6 9.5 9.4 9.3 9.3 9.2 9.1 9.0
■ 10.0 9.9 9.8 9.8 9.7 9.4 9.5 9.4 9.4

42 ’TQ.4 J0;3 10.2 10.1 10.0 9.9 9.9 9.8 9.7
43 10JS ,10.7 10.6 10.5 10.4 10.3 10.2 10.1 10.1
44 .11.2 11,0 10.9 10.8 10.7 10.7 10.4 10.5 10.4

48 11.5 Π.4 11.3 11.2 11.1 11.0 10.9 10.9 10.8
*9 12.0 11.8 ί ο 11.4 11.5 11.4 11.3 11.2 11.2
47 12.4 12.3 12.1 12.0 11.9 11.8 11.7 U .6 11.6
46 12.8 12.7 12.0 12.5 12.4 12.3 12.2 12.1 12.0
49 13.3 13.2 13.0 12.9 12.8 12.7 12.4 12.5 12.4

BO 13.8 13.6 13.5 13.4 13.3 13.1 13.0 12.9 12.9
81 14.3 14.1 14.0 13.9 13.7 13.6 13.5 13.4 13.3
82 14.6 14.6 14.5 14.4 14.2 14.1 14.0 13.9 13.8
53 15.3 15.2 15.0 14.9 14.8 14.6 14.5 14.4 14.3
84 1S.9 15.7 15.6 15.4 15.3 15.2 15.1 15.0 14.S

89 16.5 16.3 16.2 16.0 15.9 15.8 15.6 15.5 15.4
88 17.1 17.0 16.8 14.6 14.5 14.4 14.2 16.1 16.0
87 17.8 17.4 17.4 17.3 17.1 17.0 14.9 16.7 16-6
89 18.5 13.3 13.1 18.0 17.8 17.7 17.5 17.4 17.3
eg 19.2 19.0 18.8 18.7 58.5 18.4 18.2 18.1 17.9

90 20.0 19.S 19.6 19.4 !9.3 19.1 J9.0 18.8 18.7
«1 20.3 20.6 20.4 20.3 20.1 19,9 19.8 19.6 19.5
92 21.7 21.5 21.3 21.1 20.9 20.6 20.4 20.4 20.3
ea 22.7 22.4 22.2 22.0 21.8 21.7 21.5 21.3 ?U?v
94 23.7 23.4 23.2 23.0 22.8 22.4 22.4 22.3 22. 1.,
98 24.8 24.5 24.3 24.1 23.9 23.7 23.5 23.3 23.1

«β 25.9 25.7 25.4 25.2 25.0 24.8 24.6 24.4 24,2

«7 27.2 26.9 T&.7 26.4 26.2 26.0 25.8 25.6 25.4
m 28 .6 33.3 29.0 27.8 27.5 27.3 27.1 26.9 26.7

«f 30.1 29.8 29.5 29.2 29Λ 23.7 2S.5 2S.3 23.1
n .31.7 31.4 31.1 30.8 30.6 30.3 30.1 29.8 29.6

rs 33.5 33.2 32.9 32.6 32.3 32.0 3I.S 31.6 3 IJ

n 35.5 35.2 34.9 34.5 34.2 34.0 33.7 33.4 33.2

73 37.8 37.4 37.0 36.7 36.4 36.1 35.8 35.5 35.3

74 40.3 39.9 39.5 39.1 33.8 33.5 33.2 37.9 37.6

.  *5 43.1 4X7 42.3 41.9 41.5 41.2 40.9 40.5 40,3

120" H9* 118" 117° 116* 115" 114* 113° 112*
240° 241° 242° 243° 244° 245° 246c 247° 248°

0
0.2
0.4
0.4
0.7
0.9
1.1
1.3
1.5
1.7

1.9 
2.1
2.3
2.3
2.7
2.9
3.1
3.3
3.5
3.7
3-9
4.1
4.3
4.5
4.8
5.0
5.2
5.5
5.7
5.9
6.2
6.4
6.7
7.0
7.2
7.5
7.8
8.1 
8.4
S. 7
9.0
9.3
9.6 
10.0
10.3
10.7 
11.1
11.5
11.9
12.3
12.8
13.2
13.7
14.2
14.7
15.3
15.9
16.5
17.1
17.8
13.6
19.3
20.2 
21.0 
22.0
23.0

24.1
25.2 
26.5
27.9
29.4

31,1
33.0
35.0
37.4
40.0

11Γ
249°

2 9 0 ° 2 8 9 ° 2 8 8 ° 2 S 7 e 2 8 6 ° 2 8 5 °  |

4 71* 7 r 74* 75*

0 .0 0 0 s 0
C.2 o.a 0.2 0.2 0.2 0.2

0.4 0.4 0.4 0.4 0.4 0.4

0.6 0.6 0.6 OJ 0.5 0.5

0.7 0.7 0.7 0-7 .0.7 0.7

0.9 0.9 0.9 0.9 0.9 0.9

1.1 1.1 1.1 1.1 1.1 1.1
1.3 1.3 1.3 I J 1.3 1.3

1.5 1.5 1.5 1.5 1.5 1.3

1.7 1.7 1.7 1.7 1.6 1.6

1.9 1.9 1.9. 1.8 1Λ 1.8

2.1 2.1 2.0 2.0 2.0 2.0

2.3 2.2 2.2 2 J3 2.2 2.2

2 5 2.4 7.4 2.4 2-4 2.4

2.7 2LAJ 2.6 2*6 2.6 2.6

2.9 2.81 2.8 2Λ 2.8 2.8

3.1 Q 3.0 3.0 3.0 3.0

3.3 3.2 3.2 3.2 3.2 3.2

3.5 3.4 3.4 3.4 3.4 3.4

3.7 3.4 3.6 3.6 3.4 3.4

3.9 3.8 3.8 3.8 3.8 3.8

4.1 4.1 4.0 4.0 4.0 4.0

4.3 4.3 4.2 4 a 4 J 4.2

4-5 4.5 4.5 4.4 4.4 4.4

4.7 4.7 4.7 4.7 4.6 4.6

5.0 4.9 4.9 4.9 4.9 4.8

5.2 5.2 5.1 5.1 5.1 5.0

5.4 5.4 5.4 5.3 5.3 5.3

5.7 5.6 5.6 5.6 5.5 5.5

5.9 5.9 5.8 5 J 5.8 5.7

4.1 4.1 4.1 6.0 6.0 4 JO
6.4 6.4 6.3 6.3 6.3 4.2

6.6 4-4 6.6 6.5 6.5 6.5

6.9 6.9 6.8 6.8 6.8 4.7
7.2 7.1 7.1 7.1 7.0 7.0

7.5 7.4 7.4 7 J 7,3 7.2

7.7 7.7 7.6 7.6 7,6 7.5
8.0 8.0 7.9 7.9 7 » 7Λ
8.3 8.3 8.2 8.2 8.1 8.1

8.6 8.4 6.5 8.5 8.4 8.4

8.9 8.9 8.8 6.8 8.7 8.7

9.3 9.2 9.1 9.1 9.0 9.0

9.6 9.5 9.5 9.4 9.4 9.3

9.9 9.9 9.8 9.7 9.7
10.3 10.2 10.2 10.1 10.0 10.0

.10.6 10.4 10.5 10.5 10.4 10.4

•11.0 . 11,0 Ϊ0.9 10.8 10.8 10.7

11.4 11.3 11.3 11.2 11.2 11.1
11.8 11.7 11.7 11.6 11.6 11.5

12.2 12,2 12.1 12.0 12.0 11.9

12.7 12.4 12.5! 12.5 12.4 12.3
13.1 13.1 13.0 12-9 12.8 12.8

13.6 13.5 13.5 13.4 13.3 13.3
14.1 14.0 14.0 13.9 13.8 13.7

14.4 14.6 14.5 14.4 14.3 14.2

15.2 15.1 15.0 14.9 14.9 14.8

15.8 15.7 15.6 15.5 15.4 15.3

14.4 14.3 16.2 16.1 16.0 15.9

17.0 14.9 16.8 . 16.7 14.4 14.4
17.7 17.6 17.5 17,4 17.3 17 .2

18.4 18,3 18.2 18. t 184 17.9

19.2 19.1 19.0 18.9 18.8 18.7

20.0 19.9 19,8 19.7 19;4 19.5
aft.9 20.8· -20.6 20.5 20.4 20.3
21.8 21.7 21-6 21.4 21.3 21.2
22.8 22.7 22.4 . 42.4, 22.3 22.2

23.9 23.S 23.6 23.5 23.4 23,3

25.! 24.9 24.8 24.6 24.5 24.4

7&.3 26.2 26.0 25.9 25.7 2S.&

27.7 27.6 27.4 27.2 27.1 27.®

29.2 29.1 28.9 28.7 23.6 28:4

30.9 30.7 30.5 30.4 30.2 30. i

3X8 32.6 3X4 3X2 3X0 31.9

34.3 34.6' 34.4 34.2 34.0 33.9

37.1 36.9 36.7 36.5 36.3 36.1

39.7 39.5 39.2 39.0 33.3 30.6

no* 109° 108* 107* 106“ 105’

250° 251° 252° 253° 254° 255°



< D

ο·
1
2
a
4

β

. 7  

β
10
11
12
13
14

10
ΙΟ
17
10
10
20
21
22
20
84

20
27
2 0
2t>
00
31
32

38
38
37
30

40
41
42
43

48
4β
47
40
40

80
81
82
83
84

88
88
87
80
80
οο
«1
0 2
03
84
08
Μ  '
<7
Μ
« f
ΤΟ

71
72
73
74
75

2 8 5

" W

105*

9 2

284'

I F

104*
256*

2 8 3

Ί τ

0 0 0 0

0.0 0.0 0.0 0.0

0.1 0.1 0.1 0.1

0.1 0.1 0.1 0.1

0.2 0.2 0.2 0.1

0.2 0.2 0.2 0.2

0.3 0.3 0.2 0.2

0.3 0.3 0.3 0.3
0.4 0.4 0.3 0.3
α4 0.4 0.4 0.3

0.5 0.4 0.4 0.4
0.5 0.5 0.4 0.4

0.6 0.3 0.5 0.5
0.6 0.6 0.5 0.5

0.7 0.6 0.6 0.5

0.7 0.7 0.6 0.6
0.8 0.7 0.7 0.6
0.8 0.1 0.7 0.6
0.9 0.* 0.S 0.7

0.9 0.» 0.8 0.7

1.0 0.» 0.8 0.8
1.0 1.0 0.9 ΟΛ
1.1 1.0 0.9 0.9

1.1 1.1 1.0 0.9

1.2 1.1 1.0 0.9

1.2 1.2 1.1 1.0
1.3 1.2 1.1 1.0
1.4 1.3 1.2 1.1
1.4 1.3 1.2 1.1
1.5 1.4 1.3 1.2

1.5 1.4 1J 1.2
1.6 1.5 1.4 1.3
.1.7 1.6 1.4 1.3
1.7 1.6 1.5 1.4
.1.8 1.7 1.6 1.4

1.9 1.7 1.6 1.5
1.9 1.8 1.7 1.5
2.0 1.9 1.7 1.6
11 1.9 1.8 1.7
2.2 2.0 1.9 1.7

2.7 2.1 1.9 1Λ
2.3 2.2 2.0 1.8
2.4 2.2 2.1 1.9
2.5 2.3 2.2 2.0
2.6 7* 2.2 2.1

7.7 7Λ 2.3 2.1
2.8 2.6 2.4 2.2
7.9 2.7 2.5 2.3
3.0 2.8 2.6 2.4

3.1 2.9 2.7 2.4

3.2 3.0 2.8 2.5
3.3 3.1 2.9 2.6
3.4 3.2 3.0 2.7
3.6 3.3 3.1 2.8
3.7 3.Χ 3.2 2.9

3.8 3.6 3.3 3.0
4.0 3.7 3.4 3.2
4.1 3-8 3.6 3.3
4.3 4.0 3.7 3.4
4.5 4.1 3.8 3.5

4.6 4.3 4.0 3.7
4.8 4.3 4.2 3.8
5.0 4.7 4.3 4.0
5.3 4.9 4.5 4.2
3.5 5.1 4.7 4.4
5.8 S.4 5.0 4.6

6.0 5.6 5.2 4.8

6.3 5.9 5.4 5.0

6.6 6.2 5.7 5.3

7.0 6.5 6.0 5.5

7.4 6-9 6.3 5.8

7 Λ 7.2 6.7 6.2

8.2 7.7 7.1 6.5

Μ 8.2 7Λ 7Λ
9.3 8.7 8.1 7.4

10.0 9 J 8.6 7.9

103*
257*

2 8 2 '

~Τ&

102*

258*

281° 280° 279° 278° 277° 276° 275°

79* 80* 81* 82* 83* 84* 85·

0 0 0 ’ 0 0 0 0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.1 0.1 0.1 0.0 0.0 0.0 0.0
0.1 0.1 0.1 0.1 0.1 0.1 0.0

9·ΐ 0.1 0.1 0.1 0.1 0.1 0.1

0.2 0.2 0.1 0.1 0.1 0.1 0.1

0.2 0.2 0.2 0.1 0.1 0.1 0.1

0.2 0.2 0.2 0.2 0.2 0.1 0.1

0.3 0.2 0.2 0.2 0.2 0.1 0.1

0.3 0.3 0.3 0.2 0.2 0.2 0.1

0.3 0.3 0.3 0.2 0.2 0.2 0.2

0.4 0.3 0.3 0.3 0.2 0.2 0.2

0.4 0.4 0.3 0.3 0.3 0.2 0.2

0.4 0.4 0.4 0.3 0.3 0.2 0.2

0.5 0.4 0.4 0.4 0.3 0.3 0.2

0.5 0.5 0.4 0.4 0.3 0.3 0.2

0.6 0.5 0.5 0.4 0.4 0.3 0.3

0.6 0.5 0.5 0.4 0.4 0.3 0.3

0.6 0.6 0.5 0.5 0.4 0.3 0.3

0.7 0.6 0.5 0.5 0.4 0.4 0.3

0.7 0.6 0.6 0.5 0.4 0.4 0.3

0.7 0.7 0.6 0.5 0.5 0.4 0.3

0.8 0.7 0.6 0.6 0.5 0.4 0.4

0.8 0.7 0.7 0.6 0.5 0.4 0.4

0.9 0.8 0.7 0.6 0.5 0.5 0.4

0.9 0.8 0.7 0.7 0.6 0.5 0.4

0.9 0.9 0.8 0.7 0.6 0.5 0.4

1.0 0.9 0.8 0.7 0.6 0.5 0.4

1.0 0.9 Ο.Β 0.7 0.7 0.6 0.5

1.1 1.0 0.9 0.8 0.7 0.6 0.5

1.1 1.0 0.9 0.8 0.7 0.6 0.5

1.2 1.1 1.0 0.8 0.7 0.6 0.5

1.2 1.1 1.0 0.9 0.8 0.7 0.5

1.3 1.1 1.0 0.9 0.8 0.7 0.6

1.3 1.2 1.1 0.9 0.8 0.7 0.6

1.4 1.2 1.1 1.0 0.9 0.7 0.6

1.4 1.3 1.2 1.0 0.9 0.8 0.6

1.5 1.3 1.2 1.1 0.9 0.8 0.7

1.5 1.4 1.2 1.1 1.0 0.8 0.7

1.6 1.4 1.3 1.1 1.0 0.9 0.7

1.6 1.5 1.3 1.2 1.0 0.9 0.7

1.7 1.5 1.4 1.2 1.1 0.9 0.8 .

1.8 1.6 1.4 1.3 1.1 0.9 0.8

L8. 1.6 1.5 1.3 1.1 1.0 0.8

_L9 1.7 1.5 1.4 1.2 1.0 0.8

1.9 1.8 1.6 1.4 1.2 1.1 0.9

2.0 1.8 1.6 1.5 1.3 1.1 0.9

2.1 1.9 1.7 1.5 1.3 1.1 0.9

2.2 2.0 1.8 1.6 1.4 1.2 1.0

2.2 2.0 1.8. 1.6 1.4 1.2 1.0

2.3 2.1 1.9 1.7 1.5 1.3 1.0
2.4 2.2 2.0 1.7 1.5 1.3 1.1
2.5 2.3 2.0 1.8 1.6 1.3 1.1

2.6 2.3 2.1 1.9 1.6 1.4 1.2
2.7 2.4 2.2 1.9 1.7 1.4 1.2

2.8 2.5 2.3 2Λ 1.8 1.5 1.2

2.9 2.6 2.3 Ζ1 1.8 1.6 1.3
.3.0 2.7 2.4 2.2 1.9 1.6 1.3

3.1 2.8 2.5 2.2 2.0 1.7 1.4

3.2 2.9 2.6 2.3 2.0 1.7 1.5

3.4 3.1 2.7 2.4 2.1 1.8 1.5
3.5 3.2 2.9 2.5 2.2 1.9 1.6
3.7 3.3 3.0 2.6 2.3 2.0 1.7

3.8 3.5 3.1 2.8 2.4 2.1 1.7
4.0 3.6 3.3 2.9 2.5 2.2 1.8

4.2 3.8 3.4 3.0. 2.6 2.3 1.9

4.4 4.0 3.6 3.2 2.8 2.4 ΖΟ
4.6 4.2 3.7 3.3 Ζ9 Ζ5 ζ ι

ΑΛ 4.4 3.9 3.5 3.0 2.6 2.-2

5.1 4.6 4.1 3.7 3.2 2.7 Ζ3

5.3 4.8 4.4 3.9 3.4 2.? Ζ4

5.7 5.1 4.6 4.1 3.6 3.1 2.5

6.0 5.4 4.9 4.3 3.8 3.2 Ζ7

6.4 5.8 5.2 ΑΛ 4.0 3.4 Ζ9

6.8 6.1 5.5 4.9 4.3 3.7 3.1

7·3ψ 6.6 5.9 5 J 4.6 3.9 3.3

101· 100* 99* 98* 97* 96* 95·
2 5 9 ° 260° 2 6 1 ° 262° 263° 264° 265°

2 74°

~HF

ο
0.0
αο
ο.ο
0.0
0.1
ο.ι
0.1
0.1
0.1
Θ.Ι
0.1
0.1
0.2
0.2
0.30.20.2
0.2
0.2
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.4
0.4
0.4
0.4
0.4
0.4
0.S
0.3
0.5
0.3
0.3
0.5
0.6
0.6
0.6
0.6
0.7
0.7
0.7
0.7
0.7
0.8
0.8

0.8
0.9 
0.9 
0.9 
1.0
1.0
1.0
1.1
1.1
1.2
1.2
1.3
1.3
1.4
1.4
1.5
1.6
1.7
1.7
1.8
1.?

2.0
Ζ2
2.3
2.4
2.6
94*

273*

1 ir "

ο
0.0
0.0
0.0
0.0
0.0
0.1
0.10.10.1
0.1
0.1
0.1
0.1
0.1
0.1
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.3
0,3
0.3
0.3
0.3
0.3
0.3
0J
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.5
0.5
0.5
0.5
0.5
0.5
0.6
0.6
Ο.ί
0.6
0.6
0.7
0.7
0.7
0.7
0.8
0.8
0.8
0.9
0.9
1.0
1.0
1.0
1.1
1.1

1.2
1.2
1.3
1.4
1.4

1.5
1.6
1.7
1.8 
2.0
93*

2 6 7 °

2 7 2 »

1 F

271®

H F

ο0.0
0.0
ΟΛ
0.0
0.0
0.00.0
0.0
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.10.1
0.10.1
0.1
0.1
0.1
0.1
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.3
0.2
0.3
0.3
0.3
0.3
0.3
0.3
0J
0.3-
0.3
0.3
0.4
.0.4
0.4
0.4

0.4
0.4
0.4
0.5
0.5
0.5
0.5
0.5
0.6
0.6
0.6
0.6
0.7
0.7
0.7
0.8
0.8
0.8
0.»
0.9
1.0

1.0
1.1
1.1
1.2
1.3

92·

2 6 8 °
Α Ο

ο
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

-ο.ο
0.0
0.0
0.0
OJO
0.0
0.1
0.1
0.1
0.1
0.1
0.1.
0.1
0.1
0.1
0.10.10.10.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.3
0.3
0.3
0.3

0.3
0.3
0.3
0.3
0.4
0.4

0.4
0.4
0.4
0.5
0.5

0.5
0.5
0.6
0.6
0.7

91*

269°

2 7 0 °

Ίχτ~

ο
0.0
0.0
ο.ο
ό.ο
0.0
ο.ο
0.0
0.0
0.0
ο.ο
ο.ο
ο.ο
0.0
0.0-
0.0
0.0
0.0
Ό.Ο
0.0
0.0
0.0
0.0
0.0
0.0
0.0 
0.0 
0.0, 
0.0 * 
0.0
0.0
0.0
0.0
0.0
0.0
0.0 0.0 
0.0 
0.0 
0.0..
Ο.Ο1' 
0.0 . 
0.0 
0.0 
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.D
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
.00
.00
.00
.00
.00

.00

.00

.00

.00

.00
90*

2 7 0 °



©

ο
ι 

- 2 
3 

- 4

:-'S
β
7
β
β

10
ill
12
13
14

13
16
17
10
1»

.20
2 1
22
23
24

25
26 
27 
26
29
36
31
32
33
34
35 
·3β
37
38
39
.40
Γ41
42
43
44
43
46
47 
4β
49
30 
51
32
33
34
53
3β
37
38 
,39
βο
61
62
63
64 
63
66
67
Μ
69
70

71
72
73
74
75

2 8 5

1F
ο 
0.2 
0.4 
0.5 

: 0.7;
0.9
ί.Ι
1.3
1.5
1.6
1.8
2.0
2.2
2.4 
2.6
2.8
3.0
3.2
3.4 
3-4
3.8
4.0
4.2
4.4
4.6
4.8
5.0
5.3
5.5 
ί · 7
6.0 
6.2
6.5
6.7 

: 7·° 
■7.2

7.5
7.8 
8.1
8.4
8.7 
9.0 
9.3
9.7 

10.0
10.3
10.7 
11.1
11.5 
11.9

12.3
12.8
13.3
13.7 
Ι Ο
14.8 

Ί5.3
15.9
16.6 
!7.2
17.9 

-18.7 
. 19.5

20.3 
21.2 
22.2

13.3
24.4
25.6
27.0
28.4

30.1
31.9
33.9
36.1
38.6

2$4'
• y

IF:,
0
0.2
Q.4
0.5
0.7;
0.9

1.4 
V.6

1.8
2.0
2.2
2.4 
2.ί
2.8
3.0
3.2
3.3 
■3.5
3.8
4.0
4.2
4.4
4.6
4.8
5.0
5.3
5.5
5.7
5.9 
6.2
6.4
6.7
7.0
7.2
7.5
7.8
8.1 
8.3;
8.6 
9.0
9.3
9.6

10.0
ν 10.3

10.7 
11.1
11.4
11.9
12.3
12.7
13.2
13.7
14.2
14.7:
15.3
15.9
16.5
17.2

..17.9
18.6 
19.4:
20.2 
21.1 
22.1

23.1 ,
24.3
25.5 
26.8 ‘
28.3

29.9 
31.7, 
33.7
35.9
38.5

283
~ Ϊ Τ

ο 
0.2 f 
0.4 
6.5: 
6.71

■ 0.9 
1.1 
ί-3 
1.4

■ 1.6

'  1.8 
2.0
2.3
2.4 
2.6

. 2.7
2.9
3.1
3.3
3.5

Γ 3L7 
3-9
4.1
4.4 

; 4.6

.. 4.8
5.0 

; 5.2
5.5 
5.7

. 5.9
6.2 

. 6.4
'6 .7

6-9!
7.2*
7.5 
7.7;
8.0 
8.3.

■ 8.6 
' 8.9 
, 9.2'

9.6
9.9

10.3; 
10.6 
11.0 
ί 1.4
11.8

,12.2
12.7
13.1
13.6
14.1

14.7 
,15.2

15.8.
> 16 .4 .
17.1-
17.8 
18.5, 
19.3 
20. Γ 
21.0 
22.0

23.1
24.2 ; 
2514 
26.7
28.2

29.8, 
J31.6 
'■"33.6 ί 
35.8 
38.3

282°

78*

s 6  : 
0.2 
0.4
0.51

■:· J9.7!
0.9 ί
ill I

’ 1.3) 
ί.4; 
1.6 :
f .s ;
2.0
± 2
2.4
2.5

' 2.7
: ϊ.9

3.1
3.3
3.5
3.7
3.9;

' 4.1
4.3 

-’· 4.6
4.8 
5.0'
5.2
5.4 
5.7
5.9 

. 6.1
6.4
6.6 

. 6.9:

Ί 7.2 .
7.4

. 7.7: 
β.0; 
8.3'
8.6; 

.. 8.9;
9.2 

.̂5,
9.9

10.2
10.6
11.0
11.4 
11.8

12.2
12.6
13.1
13.6
14.1

14.6:
15.2
15.7 
16.4" 
17.0
17.7-
18.4
19.2 
20.1.

'21.0'
21.9,

23.0
24.1 
25:3 
26.6 
28:1

29.7 ■ 
313  
33.4
35.7 ■
33.2

281
~ ϊ¥

ο 
0.2 
0.4 
0.5 

- 0.7
■0.9 
-1.1 

ί·ΐ.3' 
•ί.4 
.ί >.6 

1.8. 
" 2.0 

2.2
2.4
2.5
2.7 

"Τ Τ
3.1
3.3 

1 3.5
3.7
3.9
4.1
4.3
4.5

' 4.8 
5.0.
5.2
5.4
5.6
5.9 
6.1
6.4 
6.6.
6.9

. 7.1
7.4
7.7 
8.0

' 8.2,
8.5 

·. 8.9
9.2.:
9.5
9.8

10.2 
1 10.6

10.9
11.3
11.7

12.1
12.6,
13.0
13.5
14.0

14.5
15.1
15.7 
16.3:
17.0
17.6
18.4
19.2
20.0
20.9
21.9
22.9
24.0
25.2 
26.5
28.0

29.6
31.4 

'33.3
35.5 
38.0

280° 
80*,

ο > 
0.2· 
0.4' 
0.5·. 
0.7 ί
0.91 
ί.Ι, 

-1.2 
: 1.4 

1.6,
1.8
1 0
2.2
2.3 ; 

. 2-5'
2.7.
2.9
3.1
3.3 
3-5
3.7'
3.9
4.1 
4.3̂
4.5
4.7
5.0 
5-2 
5.4' 
5.6;

■5.9
6.1
6.3
<5.6 

. 6-8
7.1
7.4.
7.7 
7.9;
8.2 s
8.5:
8.8,
9.1
9.5. 

,· .9.8
' 10.2

10.5 
1C.9
11.3
11.7
12.1
12.5
13.0
13.5
14.0
14.5 

. 15.1
15.6
16.3
16.9
17.6
18.3
19.1
19.9
20.8 
2ΐ.β:

22.8 :
23.9
25.1
26.5
27.9

29.5
31.3
33.2
35.4
37.9

2 7 9 °

—
ο 2 7 7 ° 3 Ο
0.

2 7 5 f 2 7 4 ° 2 7 3 ° 2 7 2 ·

0

2 7 0 °

81* 82*ί ,83*; 84* ί ■85*. 86*1F. ι 87*;
Λ <·.

88*; 89° 90*

■ 0
: λ 

0 · 0 -
’ .ft ! 

0 0 6 5 0 0
0.2. a .7 c 0.2 ; 0.2 , ■ 0.2 : - 0.2 ■ 0 , 2 ; ':ΐ.2 0.2 0.2

:.ο.4; Q.4 ί  ̂ 0.4, ; 6 .4 ; *0,-4: •ί.4 ' .0 .3: ; |-3 0.3 0.3
i 0.5 ; ί  .0.5 ‘ "ί 0-5 ί 0.5; 0.5? ·: 0.5 < oli ; 0.5 0.5
, 0.7 ; r . F i , ?·7 ί - P I 0.7 , 0.7 ί 0.7 : ' ο> : ■ 0.7 0.7

'0.9-, ΐ 0.9 ί 0.9; V. 0.9 ' ί * " 0.9 ί 0.9 | ί 0.9 1 0’.9 0.9
1.1! *.ι: 1.1 ί 1.1 ■ . Ί.Ι - ? , ι ! ί.Ι ’ϊ-ΐ 1.1
1.2 ; 1.2 1.2 \ . 1.2 . V.2 , ί>2 ; ί.2 ϊ !;Ί·̂ 2 ' 1.2
1.4 ι.4; : 1.4ί - 1.4 . 1.4 • 1.4 ί ί.4 ' 7,4 1.4
1.6. 1-4 , ’ -‘ ι - 1-4 . 1-6 : ■ 6 ; ί ' 4 -V.6 ; 1.6 1.6

1.8 1.8 1.8
C, : S 
? 1.8 : ! 1.8 : ' U8 ! 1.8 Ϊ.-8 ; •Ύ.8 1.8

2.0. 2.0 ? 2.0 ■·. 2.0 . 2.0 ; 1.9 ; 1.9 -% ’  ί 119 1.9
.2.2 2.1: ; 2.1 2.1 . 2.1 ; 2.1 > ί ' ί ΐ 2.1 ■ 2.1 2.1

•2.3 2.3 2.3 2.3 2.3; 5Μ 2.3 .- 2.3; ■I3
2.3

? 2.5: 2.5 2-5» 2.5 .. ?·5 2.5 ; 2.5 2.5 ’ 2.5 2.5

2.7 2.7· 2.7 1 2.7 2.7 1 7  ;· 2.7 . - 2.7 2ί7 2 .7
' 2.9 2.9- 2.9 2.9 2.9 - 1 9  ; λ 2.9 . 1 9  - f .  9 2.9

3.1 3.1 3.1 3.1 3.1 3.1 i *‘3.1 . 1 ι ΐ.1 3.1
3.3 3.3 3.3 3.3 3.3 . . 3.3 : '■'3.3 ; , ‘3.3 3.2 3.2
3.5 3.5 3.51 3.5 ’ 3.5 3.5 3.4 ϊ 3.4 3.4 3.4

3.7 3.7 3.7: 3.7 ·, 3.7 3. a i - ί . ί τ  [ i  i.6  j ■3.6 ■ 3.6
3.9 3.9 ■ 3.9 3.9 3.9 3.8 : 3.8» ; 3-8 3.8 3.8
4.1 4.1 4.1. 4.1 ■ 4.1 4.0 : 4.0 4.0 , 4.Ό ■■ 4.0
4.3' 31.3 4.3 4.3, 4.3 4.3 4.3 4.2 4;.2 4.2
4.5 γ 4.5·: 4.5 . 4.5. 4.5 4.5 4.5 ; 4.5 4". 5 .; 4.5

4.7 4.7 4.7: - 4.7 ; 4.7 4.7 : 4.7; ' 4.7,· :'4·:7 ί 4.7
4.9 4.9, 4.9 4.9 4.9 4.9 4.9 . . 4.9 - 4;9 ; 4.9
5.2 5.1 5.1 5.1 5.1 · 5.1 '5.1 5.1 "s'ii ■ 5.1
5.4 . S.4' 5.4, - 5.3; . 5.3 5.3 5.3 . 5.3 '· ■S.2 : 5.3
,5.6 , 5.6 5.6: - 5.6· 5.61 5.6 '5.6 ; 5.5 %'5 5.5

5.8 5.8 5.8! '.'5.8 . 5.8 5.8 5.8 5.8 ■ •5.8 5.8
6.1 6.1. 6.1’ .6.0 - 6.0 6.0 6.0 6.0 ί;ο 6.0
6.3 6.3 5.3 ' 6.3' 6.3 6.3 6.3 6.3 '6:2 6.2

■·έ-6. 6.6 6.5 6.5 .6.5 6.5 6.5 6.5 6.5 ■ 6.5
6-8 6.8 6.8; 6.8 . 6.8 6.8 6.7 *6.7 6.7

7.1 : 7.1 7.1' 7.0 7.0 7.0 7.0 7.0 1 ·7:ο 7.0
7.3, 7.3 7.3 7.3’ 7.3 r 7.3 7.3 . 7.3 7.3 7.3

' 7.6: 7.6 ,Ζ-6 7.6 7.6 7.5 7.5 '7.5 7.5
7.9' 7.9 ' [7̂ 9 7.9> 7.8 7.8 ' 7.8 . 7.8 7.8 7.8
8-2 8.2 ia X , Μ ,8.1 8.1 ; 8.1 β-1 8.1 : 8.1

- 8.5: 8.5 6.5 ■ 8.4 8.4 : 8.4 ! 8.4 8.4 8.4 . 8.4
8.8 8.8 8.8 8.7, 8.7 8.7: 8.7 : 6.7 :·β:7 : 8.7

‘ 9.1 9.1 9.1 9.1 9.0 9.0 9.0 9.0 9.0 9.0
9-4 9.4. 9.4 9.4; 9.4 : 9.3 . 9.3 9.3 9:3 9.3
9.8 9.8 9.7 9.7. 9.7; 9.7. 9.7 9.7 9.7 9.7

10.1 10.1 10.1 ιό. 1 10.0 ΙΟ.Ο" ΓΟ.Ο 10.0 ίο:ο 10.0
: 10.5 10.5 10.4 10.4' ’ 10.4 ;:10.4 10.4 13.4 10.4 10.4

10.9 10.8“ 10.8 10.8 10.8 10.7., :το.7 10.7 ί0.7 10.7
11.2 11.2 11.2 11.2. 11.1 11.1 ί ι ι . ι : 11.1 11.1 U.1
11.6, 11-6 11.6; 5ί 11.6- 11.5 11.5 - ι ί .5 ; ι υ . 11.5 11.5

12.1 12.0 12.0  ̂12.0 ’ *2.0 11.9 : .11.9 j 11.9 1/ϊ’  : 11.9
12.5 12.5 12.4 12.4 12.4 12.4 12.4 ' 12.4 12.4 12.3
13.0 12.9 12.9 12.9 12.8 12.8 ■ 12.8 12.8 1218 . 12.8
13.4 13.4 - 13.4 13.3 13.3 13.3 : 13.3 13.3 13.3 , 13.3
13.9 13.9 . 13.9 , 13.8 13.8 .13-8 13.8 13.8 ' 13.8 ; 13.8

14.5 14.4 14.4 14.4 14.3 14.3 14.3 14.3 U.3 14.3
.15.0 15.0 14.9 14.9' 14.9 14.9 14.8 14.8 Μ-8 - 14.8
15.6 15.6 15.5 ■15.5 15.5 15.4 .15.4 ' 15.4 15.4 15.4
16.2 16.2 16.1 16.1 16.1 16.0 16,0 , 16.0 16.0 : 16.0
16.9: 16.8 16.8, 16.7: .16.7 16.7. 16.7 16.7 16.6 16.6

17,5 17.S 17.4! 17.4 17.4 17.3 f 17.3 17.3 17.3
18.3 18.2 18.2 18.1 . 18.1 1 :1Β.. 1 : 18.1 18.1 ΜΓ.0 18.0
19.0 19.0: .19.0: 18.9: 18.9 18.9 . 18.8 , 18.8 18.8 18.8
19.9 19.8 1?.8: 19.7 19.7 19>.7 j 19.7 19.6 19.6 19.6
20.8 20.7 20.7.. ,20.6; 20.6, 20 . ί  ! 20.5 ■ 20.5 20.5 20.5
21-7 21.7 21.6; 21.6 21.5; 21.5 21.5 2Γ.5 21.5 21.5

22.7 22.7 22.6 ; ,22.6 22.5 22.5 22.5 , 22.S 22.5 22.5

23.9 23.8 ■ 23.7 23.7 23.6 23.6 23.6 23.6 23:6 i 23.6

25.1 25.0 24.9 24.9 24.8 24.8 24.8 24.8 248 24.8

26.4 26.3 26.2 26.2 26.2 26.1 26.1 26.1 26:1 26.1

27,8 27.8 27.7 27.6 27.6 27.5 27.5 27.5 27.5 27.5

29.4 29.3 29.3 29.2 292 29.1 : 29.1 Ρ Λ 29.0 29.0

31.2 31.1 3ί.Ο 30.9 30.9 30.9 30.8 ; 30.3 30,8 , 30.8

33.1 ?3.0 33.0 32.9 32.8 32.8 ,32.8 3X7 32.7 32.7

35.3 35.2 35.1 35.1 3510 35.0 3-4.9 3-4.9 3419 34.9

37.8 37.7 37.6 37.5 37.5 37.4 37.4 37:3 37,3 37.3

99“ 98“ 97" 96” 95* 94* 93° 92* 91* 90”

7 6 1 ° 7  £ 7 ° 7 Α 1 ° 0 Α 4 ° ■7Λζ° 7A R 0 ΟΛ<5° Τ 7 Α °1
105" 104" 103" 102" 101' 100°

7 5 5 c 7 S 7 °I 7ς<?° ? α ω °



0.0

β
2
4
β
β

10  
1 1 
12 
1 9
14

1 5
15  
1 7 ' 
1 5
19

20 
21 
22 
29 
24

20
2«
27

.23
29

30
31
32
33
34

39
3β
37
33
39

40
41
42
43
4 4

4 0
4β
47
45
49

60
51
52
63
64

56 
ββ
57  
Β β  
59

50
51
52
6 3
54
53 
Μ
67
68 
«9
70

71
72
73
74
75

90.0
90.0
90.0
90.0
90.0

90.0
90.0
90.0
90.0
90.0

90.0
90.0
90.0
90.0
90.0

90.0
90.0
90.0 

. 90.0
90.0

90.0
90.0
90.0
90.0
90.0

90.0
90.0
90.0
90.0
90.0

90.0
90.0
90.0
90.0
90.0

90.0
90.0
90.0
90.0
90.0

90.0
90.0
90.0
90.0
90.0

90.0
90.0
90.0
90.0
90.0

90.0
90.0
90.0
90.0
90.0

90.0
90.0
90.0
90.0
90.0
90.0

90.0
90.0
90.0
90.0
90.0

90.0
90.0
90.0
90.0
90.0

0.1

«9.4
89.4
89.4
89.4 
<9.4

89.4
89.4
89.4
89.4
89.4

89.4
89.4
89.4
89.5
89.5

89.3
89.5
89.3
89.5
89.5

59.5
89.5
89.5
89.5
89.5

89.5
89.5
89.5
89.5
89.5

89.5
89.5
89.5
89.5
89.6

89.0
89.6
89 .6
89.6
89.6

89.6
89.6
89.6
89.6
89.6

89.6
89.6
89.6
89.7
89.7

89.7
89.7
89.7
89.7
89.7

89.7
89.7
89.7
89.7
89.7
89.8
89.8
89.8
89.8
89.8
89.8

89.8
59.8
89.8
89.8
89.9

02

88.9
88.9
88.9
88.9
88.9

88.9
88.9
88.9
88.9
88.9

83.9
88.9
88.9
88.9
86.9

85.9
88.9
83.9
88.9
89.0

89.0
89.0
89.0
89.0
89.0

89.0
89.0
89.0
89.0
89.1

89.1 
89.)
89.1
89.1
89.1

89.1
89.1
89.1
89.2
89.2

89.2
89.2
89.2
89.2
89.2

89.3
89.3
89.3
89.3
89.3

89.3
89.4
89.4
89.4
89.4

89.4
89.4
89.5
89.5
89.5
89.5

89.5
89.6
89.6
89.6
89.6

89.6
89.6
89.7
89.7
89.7

0.3

88.3
86.3
88.3
88.3
88.3

88.3
83.3
88.3
88.3
83.3

88.3
88.3
88.4
88.4
88.4

88.4
88.4
88.4
88.4
58.4

83.4
88.5
88.5
88.5
88.5

88.5
88.5
88.5
88.6 
88.6

88.6
.88.6
83.6
88.6
88.7

88.7
68.7
88.7
88.7
38.8

88.8 
88.8 
88.8
88.9
88.9

88.9
88.9
88.9
89.0
89.0

89.0
89.0
89.1
89.1
89.1

89.1
89.2
89.2
89.2
89.2
89.3
89.3
89.3
89.4
89.4
89.4

89.4
89.5
89.5
89.5
89.6

0.4

87.7
87.7
87.7
87.7
87.7

87.7
87.7
87.8
87.8
87.8

87.8
87.8
87.5
87.8
87.8

87.5
87.9
87.9
87.9
87.9

87.9
87.9 
86.0
83.0
88.0

88.0
88J3
83.1
88.1 
88.1
88.1
88.1
88.2
88.2
88.2

88.2
83.3
88.3
88.3
88.4

38.4
88.4
88.4
88.5
88.5

88.5
83.6
88.6 
88-6
88.7

88.7
88.7
88.8 
88.8 
88.8

85.9
88.9
88.9
89.0
89.0
89.0
89.1
89.1
89.1
89.2
89.2

89.3
89.3
89.3
89.4
89.4

0.5

87.1
87.1
87.1
87.2
87.2

87.2
87.2
87.2
87.2
87.2

87.2
87.2
87.3
87.3
87.3

87.3
87.3
87.3
87.4
87.4

87.4
87.4
87.4
87.5
87.5

87.5
87.5
87.6
87.6
87.6

87.7
87.7
87.7
87.7
87.8

87.8
87.8
87.9
87.9
87.9

88.0
88.0
88.0
38.1
88.1

88.2
88.2
88.2
88.3
88.3

88.4
88.4
88.4
88.5
88.5

58.6
38.6
88.7
88.7
88.7
88.8

83.8 
88.9'
88.9
89.0 
89.C

89.1
89.1
89.2
89.2
89.3

0.6

86.6
84.6
86.6 
86.6 
86.6
86.6
86.6
86.6
86.7
86.7

86.7
86.7
86.7
86.7
86.8
86.8
86.8
86.8
86.8
86.9

86.9
86.9
86.9
87.0
87.0

87.0
87.1
87.1
87.1
87.2

87.2
87.2
87.3
87.3
87.3

87.4
87.4
87.4
87.5
87.5

87.6
87.6
87.7
87.7
87.7

87.8
87.8
87.9
87.9 
88.0

88.0
88.1
88.1
88.2
88.2
88.3
88.3
88.4
88.4
88.5
88.5
88.6
88.7
88.7
88.8
83.8

88.9
88.9
89.0
89.0
89.1

0.7’

86.0
86.0
86.0
86.0
86.0
86.1
86.1
86.1
86.1
86.1
86.1
86.2
86.2
86.2
86.2

86.2
86.3
86.3
86.3
86.3

86.il
86.4
86.4
86.5 
84.3

|β6.3
{66.6
Ί&Γ.Γ
86.6
86.7

86.7
86.8 
86.8' 
86.8
86.9

86.9
87.0
87.0
87.1
87.1

87.2
87.2
87.3
87.3
87.4

87.4
87.5
87.5
87.6
87.6

87.7
87.8
87.8
87.9
87.9

88.0
88.1
88.1

■88.2
88.2
88.3
88.4 
88:4

-88.5
88.6
88.6

83.7
88.8 
88.8
88.9 
89.0

0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5

ο φ © Ο. ο Ο ο ο

85.4 84.9 84.3 83.7 83.2 82.6 82.0 81.5
85.4 84.9 843 83.7 83.2 82-4 82.0' 81.5
85.4 84.9 34.3 83.7 83.2 8Ζ4 82.0 81.5
8&5 84.9 84.3 83.8 83.2 82.6 82.1 81.5
85.5 84.9 64-3 8X8 83.2 82.7 82.1 81.6

85.5 84.9 84.4 83.8 83.3 82.7 82.1 81.6
85.5 85.0 86.4 83.8 83.3 82.7 82.2 81.6
85.5 85.0 84.4 83.9 83.3 82.8 82.2 81.7
85.5 85.0 84.4 83.9 83.3 82.8 82.2 81.7
85.6 85.0 84.5 83.9 83.4 82.8 82.3 81.7

65.6 85.0 84.5 83.9 83.4 82.9 82.3 8.1.8
83.6 83.1 S4.5 $4.0 83.4 82.9 62.3 114
85.6 85.1 84.5 84.Θ 83.5 82.9 82.4 81.9
85.6 85.1 84.5 84.0 83.5 83.0 82.4 81.9
85.7 85.1 84.6 84.1 83.5 83.0 82.5 820)

85.7 85.2 84.6 84.1 83.6 83.0 82.5 82.0
85.7 85.2 84.7 84.1 83.6 83.1 82.6 82.1
85.8 83.2 84.7 84.2 83.7 83.1 82.6 82.1
85.8 85.3 64.7 S4.2 83.7 83.2 82.7 82.2
85.8 83.3 84.8 84.3 83.7 83.2 82.7 82.2

85.9 83,3 84.8 84.3 83.8 83.3 82.8 82.3
85.9 85.4 84.9 84.4 83.3 83.3 82.8 82.3
85.9 83.4 84.9 84.4 83.9 83.4 82.9 82.4
84.0 85.5 85.0 84.5 84.0 83.5 83.0 82.5
86.0 83.5 85.0 84.5 84.0 83.5 83.0 82.5

94.01 85.5 85.1 84.6 84.1 83.6 83.1 82.6
86.1J 85.6 85.1 84.6 84.1 83.6 83.2 82.7
86.Τ 85.6 85.2 84.7 84.2 83.7 . 83.2 82.8
86.2 85.7 85.2 84.7 84.3 83.8 83.3 82.8
86.2 83.7 85.3 84.8 84.3 83.8 83.4 82.9

64.3 85.8 85.3 84.9 84.4 83.9 83.5 83.0
86.3 83.8 85.4 84.9 84.5 84.0 83.5 83.1
86.3 85.9 85.4 85.0 84.5 84.1 83.6 83.2
86.4 83.9 85.3 85.0 84.6 84.2 83.7 83.3
86.4 86.9 85.6 85.1 84.7 84.2 83.8 83.4

86.5 86.1 85.6 85.2 84.7 84.3 83.9 83.4
86.5 86.1 85.7 85.3 84.8 84.4 84.0 83.5
86.6 86.2 83.7 85.3 84.9 84.5 84.1 83.6
86.7 86.2 85.8 83.4 85.0 84.6 84.2 83.7
86.7 86.3 85.9 85.5 85.1 84.7 84.2 83.8

86.8 S6.4 86.0 85.6 85.1 84.7 84.3 83.9
86.8 86.4 86.0 85.6 85.2 84.8 84.4 84.1
36.9 86.5 86.1 83.7 85.3 84.9 84.5 84.2
86.9 86.6 86.2 85.8 85.4 85.0 84.6 84.3
87.0 86.6 86.2 83.9 85.5 85.1 84.8 84.4

87.1 86.7 86.3 86.0 85.6 85.2 84.9 84.5
87.1 86.8 86.4. 86.0 85.7 85.3 85.0 84.6
87.2 86.8 66.3 8έ.1 85.8 85.4 85.1 84.7
87.2 86.9 86.6 86.2 85.9 83.5 85.2 84.8
87 3 87.0 86.6 86.3 86.0 85.6 85.3 85.0

87.4 37.0 86.7 86.4 86.1 85.7 85.4 85.1
87.4 87.1 86.8 36.3 86.2 83.8 85.5 83.2
37.5 87.2 86.9 86.6 86.3 86.0 85.6 85.3
87.6 87.3 87.0 86.7 86.4 86.1 83.8 85.5
87.6 87.3 87.1 86.8 86.5 86.2 85.9 85.6

87.7 87.4 87.1 86.9 86.6 86.3 86.0 85.7
87.8 87.5 87.2 86.9 86.7 86.4 86.1 85.8
87.8 87.6 87.3 87.0 86.8 86.5 86.2 86.0
87.9 87.7 87.4 87.1 86.9 86.6 86.4 86.1
88.0 87.7 87.3 87.2 87.0 86.7 86.5 86.2
38.1 87.8 87.6 87.3 87.1 86.9 86.6 86.4

83.! 87.9 87.7 87.4 87.2 87.0 86.7 .86.5
88.2 88.0 87.8 87.S 87.3 87.1 86.9 86.6
88.3 88.1 87.9 87.6 87.4 87.2 87.0 ss:s
88.4 88.2 88.0 87.7 87.5 87.3 87.1 86.9
88.4 88.2 88.0 87.8 87.7 87.5 87.3 87.1

88.5 83.3 88.1 87.9 87.8 87.6 87.4 87.2
88.6 88.4 88.2 83.1 87.9 87.7 87.5 87.3
88.7 88.5 88.3 88.2 88.0 87.8 87.7 87.5
88.7 88.6 88.4 88.3 88.1 87.9 87.8 87.6
63.3 88.7 88.5 3S.4 88.2 88.1 87.9 87.8



(3) 1 .5 . 1.8 1.7 1.6

o o a « 0

o «1.5 SO. 9 80.4 79.8
2 SI.5 «0.9 80.4 79.8
4 81-3 80.9 80.4. 79.8
β 81.5 «1.0 80.4 79Λ
• «1.6 «1.0 80.4 79.9

«Ο 81.6 «1.0 «0.5 79.9
1 1 «1.6 «1.1 80.5 80.0
ia «1.7 81.1 80.6 ©0.0
1 1 «1.7 81.1 «D:6 80.1
14 «1.7 81.2 80.6 80.1

I S «1.« 81.2 80.7 80.1
1 · 81.6 J U 80.7 80.2
1 7 «1,9 81.3 80.1} 80.2
1 S «1.9 81.3 8Ο.9 80.3
1 « 82.0 81.4 80.91 60.3

20 82.0 eu 80.9 80.4
21 82.1 81.5 81.0 80.5
22 82.1 81.6 81.P 80.5
23 82.2 81.6 81.1 80.6
24 82.2 81.7 81.2 80.7

2S 82.3 81.7 81.2 80.7
28 82.3 81.8 81.3 80.8
2 7 82.4 81.9 81.4 80.9
28 82.5 82.0 81.5 81.0
29 82.5 82.0 81.5 81.1

30 82.6 82.1 81.6 81.1
31 82.7 82.2 81.7 81-2
32. 82.8 82.3 81.8 81.3
33 82.8 82.4 81.9 81.4
34 82.9 82.4 82.0, 81.5

38 83.0 82.5 8211 81.6
39 83.1 82.6 82.2 81.7
37 83.2 82.7 82.3 81.8
38 83.3 82.8 82.4 *1.9
SB 83.4 *2.9 82.5 • 82.0

40 33.4 83.0 82.6 82. Ϊ.
41 83.5 83.1 82.7 82.3
42 83.6 83.2 82.8 82.4
43 83.7 83.3 82.9 ■ 8 i s
44 83.8 83.4 83.0 82-6

48 83.9 83.5 83.1 82.7
48 84.1. 83.7 .83.3 82.9
47 84.2 83.8 83.4 83.0
48 84.3 83.9 83.5 83.1
4» 64.4 84.0 83.6 83.3

80 84.5 84.1 83.8 83.4
81 84.6 84.3 8319 83.5
82 84.7 «4.4 84.0 83.7
83 84.8 84.5 84.2 83.8
84 83.0 84.6 84.3 84.0

88 85.1 84.8 84.4 84.1
88 85.2 84.9 84.6 84.3
87 85.3 85.0 84.7 84.4
89 85.5 8S.2 84.9 84.6
89 85.6 85.3 85.0 84.7

80 83.7 85.4 85.1 84.9
81 83.8 85.6 85.3 85.0
82 86.0 85.7 85.4 85.2
83 8t5.1 85.8 85.6 83.3
84 84.2 86.0 85.7 85.5
88 84.4 86.1 85.9 85.6

«6 86.5 86.3 86.0 85.8
67 86.6 86.4 86.2 86.0
69 86.8 S6.6 86.4 86.1
0 86.9 86.7 86.5 86.3
70 87.1 86.9 86.7 86.5

7i 87.2 87:0 86:8 86.6
72 87.3 87.2 87.0 86.8
73 87.5 87.3 87.2 87.0
74 S7.6 87.5 87.3 87.2
75 87.8 87.6 87.5 37.3

1.9

79.2
79.2 
7 9 J
79.3  
79J3

79.4  
79A
79.5
79.5
79.6

79.6
79.6 
■79.7
79.8
79.8

79.9
79.9 
80.0 
80.1 
SO. 7

80.2
80.3
80.4
80.5 
80.4

80.7
80.7 
eo.a
80.9 
81.0 .

81.7
81.3
81.4
81.5
81.6

eil?
81.8 
82.0 
82.1 
82.2

82.3
82.5
82.6 
82.8
82.9

83.0
83.2
83.3
83.5
83.6

83.8
83.9
84.1
84.3
84.4

84.6
84.7
84.9
85.1
85.2
85.4

85.6
85.8
85.9

86.3

86.5
86.6 
86.8 
87.0 
87.2

2.0 2.1 22 2.3 2.4 2.5 ZQ 2.7 2.8 2.9 3.0

0 0 0 O 9 O 0 0 0 0 β

78.7 78.1 77.6 77.0 76.5 76.0 73.4 74.9 74.4 73Λ 73.3
78.7 78.1 77.6 77.1 76.5 76.0 75.4 74,9 74:4 73.8 . 7X3
78.7 78.2 77.6 77.1.; 76.5 76.0 75.3 74.9 74.4 73.9 73.3
78.8 78.2 77.7 77.1 76.6 76.0 75.5 75.0 74.4 73.9 73U
78.8 78.3 77.7 77.2 76.6 76.1 75.6 75.0 74.5 74.0 73.5

78.9 78.3 77.8 77.2 76.7 76.2 75.6 75.1 74.6 74.1 73:5
78.9 78.4 77Λ 77.3 76.7 76.2 75.7 73:2 74.6 74.1 734
78.9 78.4 77.9 77.3 76.8 76.3 73.7 75:2 74.7 74.2 73.6
79.0 78.4 77.9 77.4 76.8 76.3 75.8 73.3 74.7 74.2 73.7
79.0 78.5 78.0 77.4 7.6.9 76.4 75.8 75.3 74.8 74.3 73.8

79.1 78.5 78.0 77.5 76.9 76.4 75.9 75.4 74.9 74.4 73.8
79.1 78.6 78.1 77.5 77.0 76.5 76.0, , 75.5 74.9 74.4 73.9
79.2 78.6 78.1 77.6 77.1 76.6 76.0 75.5 73.0 74.5 7 .̂0
79.7 78.7 78.2 77.7 77.1 76.6 76.1 75.6 75.1 74.6 ‘ r 74.1
79.3 78.8 78.2 77.7 7 J.7 76.7 76.2 • 73.7; 75.2 74.7 74.2

79.4 78.8 78.3 77.8 77.3 76.8 76.3 ; 75.8 ' 75.3 74.8 74.3
79.4 78.9 78.4 77.9 77.4 76.9 76.4 75.9 75.3 74.9 74.4
79.5 79.0 78.5 78.0 77.5 76.9 76.4 75.9 75.4 73.0 74.5
79.6 79.1 78.6 78.0 77.5, 77.0 76.5 76.0 75.5 •75.1 74.6
79.6 79.1 78.6 78.1 77.6 77.1 76.6 76.1 75.7 75:2 74.7

79.7 79.2 78.7 78.2 77:7 τ ί .7 76.7 76.2 75.8 75.3 74.8
79.8 79.3 78.8 78.3 77.8 77.3 76.8 76.4 73.9 75.4 74.9
79,9 79.4 78.9 78.4 77.9 77.4 77.0 76.5 76.0 75.5^ , 7 S P .:
30.0 79.5 79.Ό 78.5 78Lo 77.6 77.1 76.6 76.1 75.6 75.Γ·:
80.3 79.6 79.1 78.6 78.1 77.7 77.2 76.7- 76.2 75/8 75:3

80.2 ,;79.7 79.2 78.7 78.3 77.8 77.3 76.8 76,4 75.9 75.4
80.S 79.8 79.3 78.8 78.4 77.9 77.4 77.0 76-5 ! 76.0 75Λ
80.4; 79.9 79.4 79.0 78:5 7β:ο 77.6 77.1 76.6 76.2 75.7
80.5· ί 8Ώ.0 79.5 79.1 .78.6 78.2 77.7 77.2 76.8 76.3 , 75.9
80.6 ,80,1 ; 79.7 79.2 78.7 7B.3 77.8 77.4 76.9 76.3 76.0

80t7 * 80.2 79.8 79.3 7B.9 78.4 78.0 77.5 77.1 76.6 76.2
80. S 80.4 79.9 79.5 : 79.0 78.6 78.-1 77.7 77.2 76.8 76.4 ’
80.9 80.5 80.0 79.6 79.1 78.7 78.3 77.8 77.4 . 77.0 76.5
81.0 80.6 80.2 79.7 79.3 78.9 78.4 78.0 77.6 77.1 76.7
81.2 80.7 80.3 79.9 79.4 79.0 78.6 . 78.1 77.7 77.3 76.9

81.3 80.9 80.4 80.0 79.6 79.2 78.7 78.3 77.9 77.5r 77.1
81.4 81.0 80.6 80.2 79.7 79.3 78.9 78.5 78.1 77.7 77.7
81.J 81.1 80.7 80.3 79.9 79.5 79.1 78.7, 78.2 77.8 77.4
81.7 81.3 80.9 80.5 80.0 79.6 79.2 78.8 78.4 78.0 77.6
81.8 81.4 81.0 80.6 80.2 79.fi 79.4 79.0 78.6 78.2 77.8

82.0 81.6 81.2 80.8 80.4 SO.O 79.6 79.2 78.8 78.4 78.0
82.1 .81.7 81.3 80.9 80.5 80.1 79.8 79.4 79.0 78.6 78.2
82.2 81.8 81.5 81.1 80.7 80.3 79.9 79.6 79.2 78.8 78.4
82.4 82.0 81.6 81.3 80.9 80.5 80.1 79.8 - 79.4 79.0 78.6
82.5 82.2 81.8 81.4 81.1 80.7 80.3 80.0 79.6 79.2 78.9

82.7 82.3 82.0 81.6 81.2 80.9' 80.5 80.2 79.8 79.4 '79.1
82.8 82.5 82.1 81.8 81.4 81.1 80.7 80.4 30.0 79.7 79.3 -
83.0 82.6 82.3 81.9 81.6 81.2 80.9 80.6 80.2 79.9 79.5
83.1 > 82.8 82.5 82.1 81.8 81.4 81.1 80.8 80.4 80.1 79.8
83.3 83.0 82.6 82.3 82.0 31.6 81.3 81.0 80.7 80.3 80.0

83.5 83.1 82.8 82.5 82.2 81.8 81.5 81.2 80.9 80.6 80.2
83.6 83.3 83.0 82.7 82.4 32.0 «1.7 81.4 81.1 80.8 80.5
83.8 83.5 83.2 82.9 82.6 82.2 81.9 81.6 81.3 81.0 80.7
84.0 83.7 83.4 83.1 S2.S 82. S 82.2 81.9 81.6 81.3 81.0
84.1 83.8 83.5 83.2 83.0 82.7 C2.4 82.1 81.8 81.5 81.2

84.3 84.0 83.7 83.4 83.2 S2.9 92.6 82.3 . 82.0 81.7 81.5
84.5 84.2 83.9 83.6 83.4 83.1 82.8 82.5 82.3 82.0 81.7
84.6 84.4 84.1 83.8 83.6 83.3 83.0 82.3 82.5 82.2 82.0
84.8 84.6 84.3 84.0 83.9 83.5 83.3 83.0 82.8 82.5 82.2
85.0 84.7 84.5 84.2 84.0 83.7 83.5 83.2 83.0 87.8 82.5
85.2 84.9 84.7 84.4 64.2 84.0 83.7 83.5 83.3 83.0 82.3

85.3 85.1 84.9 84.7 84.4 84.2 84.0 83.7 83.5 83.3 83.0
85.5 85.3 85.1 84.9 84.6 84.4 84.2 84.0 83.8 83.5 83.3
85.7 85.5 85.3 85.1 84.9 84.6 84.4 84.2 84.0 83.8 83.6
85.9 85.7 85.5 85.3 8S.I 84.9 84.7 84.5 S4.3 84.1 83.9
86.1 85.9 85.7 ,85.5 85.3 85.1 84.9 ©4.7 84.5 84.3 84.1

86.3 86.1 85.9 85.7 85.5 85.3 85.2 85.0 34.8 84.6 84.4
86.5 86.3 86.1 85.9 85.8 85.6 85.4 85.2 85.1 84.9 84.7
86.7 86.5 86.3 86.2 86.0 85.8 85.6 85.5 85.3 85.2 85.0
86.8 86.7 86.5 .86.4 86.2 86.1 85.9 85.7 85.6 85.4 85.3
87.0 86.9 86.7 86.6 86.4 86.3 86.2 8&.0 85.9 85.7 85.6



(3) 4.5 4.6 41 4.8 4.9 5.0 5.1 5.2 5.3 5.4 5.5 5.6 5.7 5.8 5.9 6.0
ν ν -

0 β ο « 0 e ο ο ο Ο ο ο ο 0 « ο β

0 65.8 65.3 64.8 64.4 43.9 63.4 63.0 62.5 62.1 61.6 61.2 60.8 60.3 59.9 59.5 59.0

a 65.8 65.3 64.8 64.4 6X9 6X4 63.0 62.5 62.1 61.6 61.2 60.8 60.3 59.9 59.5 59.1

4 65.8 65.3 64.9 64,4 63.9 63.5 6X0 62.6 62.1 61:7 61.3 60.8 60.4 60.0 59.5 59.1
β 63.9 65.4 65.0 64.5 64.0 63.6 63.1 62.7 62.2 61.8 61.4 60.9 <0.5 60.1 59.6 59.2

8 66.0 65.5 65.1 64.6 64.1 63.7 6X2 62.8 62.3 61.9 61.5 61.0 60.6 60.2 59.7 59.3

10 66.1 65.6 65.2 64.7 64.2 63.8 63.3 62.9 62.4 62.0 61.6 61.1 60.7 60.3 59.8 59.4
11 66.2 65.7 65.2 64.8 64.3 63.9 63.4 6X0 62.5 62.1 61.6 61.2 60.8 60.3 59.9 59.5

12 66.2 65.8 65 j 64.9 44.4 63.9 63.5 63.0 62.6 62.2 61.7 61.3 <0.9 60.4 60.0 59.6
IS 66.3 65.9 65.4 64.9 64.5 64.0 63.6 63.1 62.7 62.2 61.8 61.4 61.0 60.5 60.1 59.7

14 66.4 65.9 65.5 65.0 64.6 64.1 63.7 63.2 62.8 62.3 61.9 61.5 61.1 60;6 60.2 59.8

1 β 66.5 66.0 65.6 65.1 64.7 64.2 63.8 63.3 62.9 62.5 62.0 61.6 61.2 60.7 60.3 59.9

16 66.6 66.1 65.7 6S.2 64.8 64.3 63.9 63.4 63.0 62.6 62.1 61.7 61.3 60.9 60.4 60.0

1 7 66.7 66.3 65.8 65.3 64.9 64.4 64.0 63.6 63.1 62.7 62.3 61.8 61.4 61.0 60.6 60.2
18 66.8 66.4 65.9 65.5 65.0 64.6 64.1 63.7 63.2 62.8 62.4 62.0 61.5 61.1 60.7 60.3
10 67.0 66.5 66.0 65,6 65.1 64.7 64.3 63.8 63.4 63.0 62.5 62.1 61.7 61.2 60.8 60.4

SO 67.1 66.6 66.2 65.7 65.3 64.8 64.4 64.0 63.5 63.1 62.7 62.2 61.8 61.4 61.0 60.6

21 67.2 66.8 66.3 65.9 6X4 65.0 64.5 64.1 63.7 63.2 62.8 62.4 62.0 61.6 61.2 60.7

22 67.4 66.9 66.5 66.0 65.6 65.1 64.7 64.3 63.8 63.4 63.0 62.6 62.1 61.7 61.3 60.9

23 67.5 67.1 66.6 66.2 65.7 65.3 64.9 64.4 64.0 6X6 63.1 62.7 62.3 61.9 61.5 61.1
24 67.7 67.2 66.8 66.3 65.9 65. ί 65.0 64.6 64.2 63.7 63.3 62.9 62.5 62.1 61.7 61.3

28 67.8 67.4 66.9 66.5 66.1 65.6 65.2 64.8 64.3 63.9 63.5 63.1 62.7 62.3 61.9 61.5
26 68.0 67.5 67.1 66.7 66.2 65.6 65.4 64.9 64.5 64.1 63.7 63.3 62.9 62.5 62.1 61.7
27 68.2 67.7 67.3 66.8 66.4 66.0 65.6 65.J 64.7 64.3 63.9 63.5 63.1 62.7 62.3 61.9
28 68.3 67.9 67.5 67.0 66.6 66.2 6X8 65.3 64.9 64.5 64.1 63.7 63.3 62.9 62.5 62.1
29 68.3 68.1 67.7 67.2 66.8 66.4 66.0 65.5 65.1 64.7 64.3 63.9 63.5 63.1 62.7 62.3

30 68.7 68.3 67.9 67.4 «7.0 66.6 66.2 6X8 65.3 64.9 64.5 64.1 6X7 63.3 62.9 62.5
31 68.9 68.5 68.1 67.'6 67.2 66.8 66.4 66.0 65.6 65.2 64.8 64.4 64.0 63.6 63.2 62.8
32 69.1 68.7 68.3 67.9 67.4 67.0 66.6 66.2 65.8 65.4 6X0 64.6 64.2 6X8 63.4 63.0
33 69.3 68.9 68.5 68.1 67.7 67.2 66.8 66.4 66.0 6X6 65.2 64.8 64.5 64.1 63.7 63.3
34 69.5 69.1 68.7 68.3 67.9 67.5 67.1 66.7 66.3 65.9 65.5 65.1 64.7 64.3 6X9 63.6

36 69.8 69.4 68.9 68.5 68.1 67.7 67.3 66.9 66.5 66.1 65.7 65.4 65.0 64.6 64.2 63.8
»β 70.0 69.6 4,1.7 68.8 6β.4 68.0 67.6 67.2 66.8 66.4 66.0 65.6 65.2 64.9 64.5 64.1
37 70.2 69.8 69.4 69.0 68.6 68.2 67.8 67.4 67.1 66.7 66.3 65.9 63.5 65.1 64.8 64.4
S3 70.5 70.1 69.7 69.3 68.9 68.5 68.1 67.7 67.3 £6.9 66.6 66.2 65.8 65.4 65.1 64.7
39 70.7 70.3 69.9 69.5 69.2 68.8 68.4 68.0 67.6 67.2 66.9 66.5 66.1 65.7 65.4 65.0

40 71.0 70.6 70.2 69.8 69.4 69.0 68.7 68.3 67.9 67.5 67.2' 66.8 66.4 66.0 65.7 65.3
41 71.2 70.9 70.5 70.1 49.7 69.3 63.9 68.6 68.2 67.8 67.5 67.1 66.7 6&.Λ 66.0 65.6
42 71.5 71.1 70.7 70.4 79.0 69.6 69.2 68.9 68.5 63.1 67.8 67.4 67.0 66.7 66.3 66.0
43 71.8 71.4 71.0 70.7 7C.3 69.9 69.5 69.2 6 8 .a & 4 έ8.1 67.7 67.4 67Λ 66.7 66.3
44 72.1 71.7 71.3 71.0 70.6 70.2 69.9 69.5 69.1 68.8 68.4 68.1 67.7 67.4 67.0 66.7

4β 72.3 72.0 71.6 71.3 70.9 70.5 70.2 69.8 69.5 69.1 68.7 68.4 68.0 67.7 67.4 67.0
46 73.6 72.3 71.9 71.6 71.2 70.8 70.5 70.1 69.8 69.4 69.1 68.7 68.4 68.1 67.7 67.4
47 72.9 72.6 72.2 71.9 71.5 71.2 70.8 70.5 70.1 69.8 69.4 69.1 68.8 68.4 68.1 67.7
48 '73.2 72.9 72.5 72.2 71.8 71.5 71.2 70.8 70.5 70.1 69.8 69.5 69.1 68.8 63.5 68.1
48 73.6 73.2 72.9 72.5 72.2 71.8 71.5 71.2 70.8 70.5 70.2 69.8 69.5 69.2 63.8 68.5

80 73.9 7X5 73.2 72.9 72.5 72.2 71.8 71.5 71.2 70.9 70.5 70.2 69.9 69.6 69.2 68.9
91 74.2 73.9 73.5 73.2 72.9 72.5 72.2 71.9 71.6 71.2 70.9 70.6 70.3 69.9 69.6 69.3
82 74.5 74.2 73.9 73.5 7X2 72.9 72.6 72.2 71.9 71.6 71.3 71.0 70.7 70.3 70.0 69.7
83 74.8 74.5 74.2 7X9 73.6 73.3 72.9 72.6 72.3 72.0 71.7 71.4 71.1 70.8 70.5 70.1
64 75.2 74.9 74.6 74.2 73.9 73.6 73.3 73.0 72.7 72.4 72.1 71.8 71.5 71.2 70.9 70.6

8β 75.3 75.2 74,9 74.6 74.3 74.0 73.7 7X4 73.1 72.8 72.5 72.2 71.9 71.6 71.3 71.0
66 75.9 75.6 75.3 73.0 74.7 74.4 74.1 73.8 73.5 73.2 72.9 72.6 72.3 72.0 71.7 71.5
87 76.2 75.9 75.6 75.3 75.1 74.8 74.5 74.2 73.9 73.6 73.3 73.0 72.8 72.5 72.2 71.9
β β 76.6 76.3 76.0 75.7 7X4 75.2 74.9 74.6 74.3 74.0 73.8 73.5 73.2 72.9 72.6 72.4
89 77.0 76.7 76.4 76.1 7X8 73.6 75.3 7X0 74.7 74.5 74.2 7X9 73.6 73.4 73.1 72.8

«Ο 77.3 77.0 76.3 76.5 76.2 76.0 7X7 75.4 75.2 74.9 74.6 74.4 74.1 73.8 73.6 ■ 73.3
61 77.7 77.4 77.2 76.9 76.6 76.4 76,1 7X9 7X6 7X3 7X1 74.8 74.6 74.3 74.0 73.8
63 78.1 77.8 77.6 77.3 77.0 76.8 76.S 76.3 76.0 75.8 7X3 7X3 7X0 74.8 74.5 74.3
68 78.5 78.2 78.0 77.7 77.5 77.2 77.0 76.7 76.5 76.2 76.0 75.7 7X5 75.2 .75.0 74.3
«4 78.8 78.6 78.4 78.1 77.9 77.6 77.4 77.2 76.9 76.7 76.4 76.2 76.0 7X7 75.5 75.3

- 63 79.2 TSA 78.8 78.5 78.3 78.1 77.8 77.6 77.4 77.1. 76.9 76.7 76.5 76.2 76.0 75.8

Μ 79.4 Π Α 79.2 79.0 78.7 78.5 78.3 JS.I 77.8 77.6 77 A 77.2 76.9 74.7 76.5 74.3
47 60.0 79.8 79.6 79.4 79.2 78.9 78.7 715 78.3 78.1 77.» 77.7 77.4 77.2 77.0 76.8
<3 «>.4 80.2 80.0 79.8 79.6 79.4 79.2 79.δ 78.8 7S.& 78.4 78α 77.9 77.7 77.5 77.3
«9 00.8 80.6 80.4 80.2 80.0 79.8 79.6 79.5 79.3 79.1 78.9 78.7 70S 78.3 73.1 77 .9
I® St.3 81.1 80.9 30.7 19.5 80.3 80.1 79.9 79.7 79.5 79.4 79.2 79.0 TSA 78.4

71 81.7 81.5 89.3 81.1 60.9 80.8 80.6 80.4 @>.2 80.0 79.9 79.7 79.S 79.3 79.1 79.0

72 32.1 81.9 8! .7 89.6> 81.4 81.2 81.0 «>.9 80.7 83.5 80.4 89.2 80.0 79.3 79.7 79.5

73 82.5 82.3 82-2 82.0 81.9 81.7 31.5 81.4 81.2 β!.0 80.9 80.7 ■ 80.5 @0.4 80.2 @2.!

74 82.9 32.3 e z s 82.5 82.3 82.2 82.0 81.9 81.7 Si .5 81.4 81.2 81.) 80.9 @0.3 83.6

. 7S 83.4 83.2 83.1 82.9 82.8 82.6 82.5 @2.3 82.2 82.1 81.9 81.8 81.6 81.5 81.3 81.2



5 < 3 )
3.0 a i 3 2 3.3 &4 3.5 ■3Μ 3 3.7 3.8 3.9 4.0 .4.1 4.2 4.3 4.4

• ο « • ο β α • ο ο e • - -* β . · Ο

Ο 73.3 72.8 72.3 71.7 71.2 70.7 70.2 49.7 6¥.2 48.7 63.2 47.7 47.2 66.7 64.3

s 73.3 72.8 72.3 71.7 71.2 70.7 70.2 69.7 49.2 48.7 43.2 47.7 47.2 44-7 66.3

4 7X3 72.8 72.3 71.8 71.3 70.8 70.2 69.7 49.2 43.7 68.2 67.8 67.3 64.8 46.3.

• 73.4 72.9 75-3 71.8 71.3 70.8 70.3 69.8 49.3 48.8 63.3 47.8 67.3 44.8 64.4

0 73.3 72.9 72.4 71.9 71.4 70.9 70.4 49.9 69.4 48.9 48.4 47.9 67.4 44.9 66.3

ΙΟ 73.5 73.0 72J 72.0 71.5 71.0 70.5 70.0 49.5 49.0 49.5 68.0 67.3 47.0 64.4

11 73.4 73.1 72.4 72.1 71-5 71.0 70.5 70.0 69.3 49.1 68.6 48.1 47.4 47.1 (ΑΛ

1 2 73.4 73.1 72.6 72.1 71.4 71.1 70.4 70.4 49.6 49.1 68.6 43.1 47.7 47.2 44.7

1 9 73.7 73.2 72.7 72.2 71.7 71.2 70.7 70.2 497 49.2 68.7 6Β.2 47.7 47.3 44.8

1 4 73J 73.3 72JI 72.2 71.7 71.2 70.7 70.3 49.8 49.3 6818 68.3 47.8 . 47.4 44.9

ί α 73.8 7X3 72.8 72.3 71J 71.3 70.8 70.3 69.8 69.4 48.9 43.4 47.9 47.4 47.0

19 73.9 73.4 72.9 72-4 71.9 71.4 70.9 70.4 49.9 49.4 69.0 S3.5 «β:ο 47.5 47.1

1 7 74.0 73.3 73.0 72.5 72.0 71.5 71.0 70.5 70.0 49.5 €9.1 68.6 48.1 67.4 47.2

Ί Ο 74.1 73.4 73.1 72.6 72.1 71-4 71.1 70.4 70.1 49.4 49.2 63.7 69.2 47.8. 47·3

10 74.2 73.7 73.2 72.7 72.2 71.7 71.2 70.7 70.2 49.8 49.3 46.8 68.3 47.9 47.4

so 74.3 73.8 7 U 72.8 72.3 71.8 71.3 70.8 70.3 49.9 49.4 49.9 48.5 48.0 47.5

21 74.4 73.9 73.4 72.9 72.4 71.9 71.4 70.9 70.5 70.0 49.5 49.1 48.6 48.1 S t Λ
22 74.5 74JI 73.5 73.0 72.5 72.0 71.5 71.1 70.4 70.1 69.7 49.2 . 48.7 48.3 47.8

29 74.4 74.1 73.6 73.1 72.4 72.1 71.7 71.2 70.7 70.3 «9.8 49.3 48.9 48.4 48.0

24 74.7 74 .2 73.7 73.2 72.7 72.3 71.8 71.3 70.9 70.4 «1.9 69.5 49.0 68.6 ■48.1

29 74.8 74.3 73.8 73.3 72.9 72.4 71.9 71.5 71.0 70.5 70.1 49.4 49.2 68.7 63.3

Μ 74.9 74.4 74.0 73.3 73.0 72.5 72.1 71.4 71.1 70.7 70.2 69.8 49.3 68.9 68.4

27 73.0 74-ί 74.1 73.6 73.1 72.7 72.2 71.8 71.3 70.8 70.4 49.9 49.5 49.0 68.6

20 75.2 74.7 74.2 73.8 73.3 72.8 72.4 71.9 71.5 71.0 70.5 70.1 49.7 69.2 68.8

29 7Sl3 74.8 74.4 73.9 73.4 73.0 72.5 72.1 71.4 71.2 70.7 70.3 49.8 69.4 69.0

99 75.4 73.0 74.5 74.1 73.4 73.1 72.7 72.2 71.8 71.3 70.9 70.5 70.0 69.6 69.1

91 75.4 75.1 74.7 74.2 73.8 73.3 72.9 72.4 72.0 71.5 71.1 70.4 70.2 69.8 69.3

92 75.7 73J 74.8 74Λ 73.9 73.5 7X0 72.4 72.1 71.7 71.3 70.8 70.4 70.0 69.3

93 75.9 ^75.4 75.0 74.5 74.1 73.6 73.2 7X8 72.3 71.9 71.5 71.0 70.4 70:2 69.7

94 74.0 75.4 75.1 74.7 744 73.8 73.4 7X9 72.5 72.1 71.7 71.2 70.8 70.4 70.0

99 74.2 75.8 75J 74.9 74.4 74.0 73.6 73.1 7X7 72.3 71.9 71.4 71.0 .70.6 70.2

*99 74.4 75.9 75.5 75.1 74.6 74.2 73.8 73.3 72.9 72.5 72.1 71.4 71.2 70.8 70.4

97 74.5 74.1 75.7 75.2 74.3 74.4 74.0 7X3 73.1 72.7 72.3 71.9 71.5 71.0 70.6

74.7 74.3 75.8 75.4 73.0 74.6 74.2 73.7 73.3 72.9 72.5 72.1 71.7 71.3 70.9

99 74.9 76-5 76.0 75.4 75.2 74.8 74.4 74.0 73.5 73.1 72.7 72.3 71.9 71.5 71.1

40 77.1 76.6 76.2 75.8 75.4 75.0 74.6 74.2 73.8 73.4 73.0 72.4 72.2 71Λ 71.4

41 77.2 76.8 74.4 76.0· 75.4 75.2 74.8 74.4 74.0 73.4 73.2 72.8 72.4 72.0 71.6

42 77.4 77.0 76.4 76.2 75.8 73.4 75.0 74.4 74.2 73.8 73.4 73.1 72.7 72.3 7.1.9

49 77.4 77.2 76.8 76.4 74-0 75.4 75.2 74.9 74.5 74.1 73.7 7X3 72.9 72.5 72.2

44 77.8 77.4 77.0 74.6 74.3 75.9 7X5 75.1 74.7 74.3 73.9 73.4 73.2 72.S 72 Λ

49 78.0 77.6 77.3 74.9 74.5 74.1 75.7 75.3 73.0 74.4 74.2 73.8 73.5 73.1 72.7

49 78.2 77.8 77.5 77.1 74.7 76.3 76.0 75.4 75.2 74.8 74.5 74.1 73.7 73.4 73-0

47 78.4 78.1 77.7 77.3 76.9 76.6 76.2 75.8 75.5 75.1 74.7 74.4 74.0 73.7 73.3

49 78.4 78.3 77.9 77.5 77.2 74.8 76.5 74.1 75.7 . 7X4 75.0 74.7 74.3 73.9 73.6

49 78.9 78.5 78-1 77.8 77.4 77.1 76.7 74.4 76.0 75.6 75.3 74.9 -74.4 74.2 73.9

90 79.1 78.7 78.4 78.0 77.7 77.3 77.0 74.4 76.3 75.9 75.6 7X2 74.9 74.5 74.2

91 79.3 79.0 78.6 78.3 77.9 77.4 77.2 74.9 74.4 74.2 75.9 75.5 75.2 74.® 74.5

92 79.5 79.2 78.9 78.5 78.2 77.8 77.5 77.2 74.8 74.5 76.2 7X8 75.5 75.2 74.8
99 79.8 79.4 79.1 78.8 78.4 78.1 77.8 77.4 77.1 76.8 76.5 74.1 75.8 75.5 7X2

04 80.0 79.7. 79.3 79.0 78,7 78.4 78.1 77.7 77.4 77.1 74.8 74.5 74.1 75.8 73.5

99 80.2 77.9 79.6 79.3 79.0 78.4 78.3 78.0 77.7 77.4 77.1 74.8 74.5 76.1 75.8

99 80.5 83.2 79.9 79.5 79.2 78.9 78.6 78.3 78.0 77.7 77.4 77.1 74.8 74.5 76.2

97- 80.7 80.4 80.1 79.8 79.5 79.2 78.9 78.4 78.3 78.0 77.7 77.4 77.1 76.8 76.5

99 81.0 80.7 80.4 80.1 79.8 79. S 79.2 78.9 78.4 78.3 78.0 77.7 77.5 77.2 76.9

99 81.2 80.9 80.6 80.4 80.1 79.8 79.5 79.2 78.9 78.6 78.4 78.1 77.8 77.5 77.2

90 81-5 81.2 80.9 80.4 80.4 80.1 79.8 79.5 79.2 79.0 78.7 78.4 78.1 77.9 77.6

91 81.7 81.5 81.2 80.9 80.4 βθ.4 80.1 . 79.8 79.6 79.3 79.0 78.8 78.5 78.2 78.0

92 82.0 81.7 81-5 81.2 80.9 S3.7 80.4 80.1 79.9 79.6 79.4 79.1 78.8 78.6 78.3

99 82.2 82.0 85.7 81.S 81.2 81.0 80.7 80.5 80.2 80.0 79.7 79.5 79.2 79.0 78.7

94 82.5 82.3 82.0 81.8 81.5 81.3 81.0 80*8 80.5 80.3 80.1 79.8 79.4 79.3 . 79.1
99 82.8 82.5 82.3 82.1 81.8 81.4 81.3 81.1 80.9 50.4 80.4 80.2 79.9 79.7 79.3

6 $ 83.0 82.8 82.6 , 8X4 82. ί 81.9 81.7 81.4 81.2 81.0 80.8 80.5 80.3 80.1 79.9

47 83.3 83. i 82.9 82.7 8X4 8X2 82.0 81.8 SI.6 81.3 81.1 80.9 80.7 - 80.5 . 80.2

69 83.6 83.4 83.2 83.0 8X7 82.5 ι 8X3 8X1 81.9 81.7 91.5 31.3 81.1 80.8 80.6

<-4? 83.9 83.7 83.5 . 83.3 S3.I 8X9“ 8X7 82.5 82.3 82.0 8! .8 81.6 81.4 . 81.2 81.0

70 84.1 83.9 83.7 83.6 83.4 83.2"' 83.0 82.8 82.6 82.4 - 8X2 82.0 81.8 81.6 81.4

78 84.4 84.2 84.0 33.9 83.7 83.S η§3.3 83.1 83.0 82.8 82.6 82.4 82.2 82.0 81.9

72 84.7 84.5 84.4 84.2 64.0 83.8 83-7 83.5 83.3 83.1 83.0 82.8 8X6 82.4 82.3

73 85.0 δ‘4-8 84.7 84.5 . 84.3 84.2 fi.O ; 83.8 83.7 83.5 83.3 83.2 83 J0 8X8 82.7

74 85.3 85.1 85.0 84.8 84.6 84.5 84.3 84.2 84.0 83.9 83.7 83.6 83.4 83.2 83.1.

75 85.6 85.4 85.3 85 ( 85.0 84.8 84.7 84.5 84.4 84.2 84.1 83,9 83:8 83.7 83.5

*5.8
65Λ
«5.8
45.9
64.0

64.1
64.2
64.2 
« .3  
64.4

64.3
64.4
44.7
44.8
67.0

47.1
67.2
67.4
67.3
67.7

67.8 
68.0 
68.2
68.3 
68 -5
68.7
48.9
49.1
49.3
69.3

49.8
70.0
70.2
70.5
70.7

71.0
71.2
71.5
71.8
72.1

72.3
72.4
72.9
73.2
73.4

73.9
74.2
74.5
74.8
75.2

75.5
75.9
74.2
76.6
77.0

77.3
77.7
78.1 
78-5
78.8
79.2

79.6 
80.0
80.4 
80.0
81.3

81.7 
82.1
82.5
82.9
83.4



( 3 ) 6.0 8.1 6 2 g.3 8.4 6.5 6.8 €.7 8.8 6.9 7.0 7.1 7 .2 7.3 7.4 7.5

Ο- o 0 • o Θ o 0 β o a a • β ’ e e_ O'

0
■ S' 

4 
β 
8

39.0
59.1
59.1
59.2
59.3

58.6 
58.5
58.7
58.8 

'58.9

38.2
58.2
38.3
58.4
58.5

57.8
57.8
57.9
58.0
58.1

57:4
57.4
57.5
37.6
57.7

57.0
57.0
57.1
57.2
37.3

56.6
56.6
56.7
56.8
56.9

56.2
34.2
56.3
56.4
56.5

55.8
53.8
55.9
36.0
36.1

35.4
35.4 
55.3
55.6
55.7

55.0
55.0
35.1
55.2
35.3

54.6
54.6
54.7
54.8
54.9

34.2

;$i.3
54.4

;54.3

53.9
53.9
34.0
54.1
34.2

53.5
53.5 
33.4 
5X7 
53.8

53.1'
33.1
33.2
53.3
33.4

10
1 1  
12
13
14

59.4
59.5
59.6
59.7
59.8

59.0
59.1
59.2
39.3
59.4

53.6
58.7
58.8
58.9 
59.0

58.2
58.3
58.4
58.5
58.6

57.8
57.9
58.0
58.1
58.2

57.4
57.5
57.6
57.7
57.8

57.0
57.1
57.2
57.3
57.4

56.6
56.7
56.8
56.9 
57.0

56.2
54.3 

. 56.4
56.5
54.6

Si. 8 
55-9 
H.O
56.1
56.2

55.4
55.5
35.6
55.6 
55.8

53.0
53.1
33.2
33.3
53.4

$4.6
54.7
54.8
54.9 
55.1

34.3
54.4
54.5
34.6
54.7

3X9
34.0
34.1
54.2
54.3

3X5 
3X4 
53.7 
53 JS 
54.0

1 5
18
1 7
18  
19

59.9
60.0
4C.2
<0.3
60.4

59.5
59.6
59.7 
39.9 
60.0

59.1
59.2
59.3
59.5
59.6

58.7
58.8
58.9
59.1
59.2

58.3
58.4
58.5
58.7
58.8

57.9
55.0
58.1
58.3
58.4

57.5
57.6
57.7 
57.9 
58.0

57.1
57.2
57.4
37.5
57.6

54.7
56.8
57.0
57.1 
57.3

56.3
56.4
36.6
56.7 
56.9

55,9 
56.1 
S i. 2 
54.3 
54.5

55.6
35.7
35.8
36.0
56.1

: 55.2
53.3
55.3 
53.6 
55.8

54.8
54.9
55.1
53.2 
55.4

34.4
54.6
54.7 
S4.9 
55.0

54.1
54.2
54.4
54.5 
54.7

20
21
22
23
24

«0.6
60.7
60.9
61.1
61.3

60.2
60.3
60.5
60.7
60.9

59.8
59.9 
60.1 
60.3 
60.5

59.4
59.5 
59.7 
59.9 
60.1

59.0
59.1 
59.3 
59.5 
59.7

58.6
58.7 
58.9 
59.1 
59.3

58.2
58.4
58.5 
58.7 
58.9

57.8
58.0
58.2
58.3 
58.5

57.4
57.6
57.8
58.0
58.2

57.0
57.2 
57.4 
57.6
57.3

54.7
54.8 

. 37.0
57.2
57.4

56.3
36.5
56.6 
56.8 
57.0

55.9
54.1
56.3
56.3 
54.7

55.6
55.7 
53.9 
56.1 
56.3

55.2
55.4
53.5 
55.7 
55.9

54.8
53.0
55.?
55.4
55.4

28
29
27
28.
29

61.5
61.7
61.9
62.1
62.3

61.1
61.3
61.5
61.7
61.9

60.7
60.9
61.1
61.3
61.5

60.3
60.5
60.7
60.9
61.1

59.9
60.1
60.3
60.5
60.8

59.5
59.7
59.9
60.1
60.4

59.1 . 
59.3 
59.5 
59.8 
60.0

58.7
53.9
59.2
59.4
59.6

58.4
58.6
58.8
59.0
59.3

58.0
58.2
58.4
58.6
38.9

57.6
57.8
58.0
58.3
58.5

57.2
57.3 
57.7 
57.9 
58.2

56.9
57.1
57.3
57.6
57.8

56.5
56.7
57Λ
57.2
57.4

56.2
54.4
56.4 
56.8 
57.1

55Λ
56.0
5&.2
56.5
56.7

30
31
32
33
34

62.5 
62.8 
63.0 
63.3
63.6

62.2
62.4
62.6
62.9
63.2

61.8
62.0
62.3
62.5
42.8

61.4 
61.6 
61.9 
62.1
62.4

61.0 
61.3 
61.5 

. 61.8 
62.1

60.6
60.9
61.1
61.4
61.7

60.2
60.5
60.8
61.0
61.3

59.9 
60.1 
60.4 
60.7
60.9

59.5 
59.8 
60.0 
60.3
60.6

59.1 
59.4 
59.7 
59.9
60.2

53.8 
59.0 
59.3 
59.6
59.9

58.4 
58.7 
58.9 
59.2
59.5

58.1
;58j
58.6
58.9

:S 9 .t

57.7 
58.0 
58.2 
58.5
53.8

57.3
57.4 
57.9 
58.2
58.5

57.0
57.3
57.5
57.8

.58.1

35
38
37
38
39

63.8
64.1
64.4
44.7
65.0

63.4
63.7
64.0
64.3
64.6

63.1
63.4
63.7
64.0
64.3

62.7
63.0
63.3
63.6
63.9

62.3
62.6
62.9
63.2
63.6

62.0
62.3
62,6
62.9
63.2

61.6
61.9
62.2
62.5
62.8

61.2
61.5 
61.8 
62.2
62.5

60.9
61.2
61.5
61.8
62.1

60.5 
60.8 
61.1
61.5 
61.8

40.2
«0.5
63.8
61.1
61.5

59.8 
60.1 
40.4
60.8 
61.1

59.5
59.8 
60.1 
40.4
40.8

59.1
59.4 
59.8
60.1
40.4

58.8
59.1 
59.4
59.8
60.1

58.4
58.8 
59.1
59.4
59.8

40
41
42
43
44

65.3
65.6 
66.0
66.3
66.7

65.0
65.3 
65.6

' 66.0
66.3

64.6 
64.9 
65.3
65.6 
66.0

64.2
64.6 
64.9
65.3
65.6

63.9
64.2 
64.6
64.9
65.3

63.5
63.9 
64.2
64.6
64.9

63.2
63.5 
63.9
64.2
64.6

62.8
63.2 
63.5 
63.9
64.3

62.5 
62.8 
63.2
63.6 
63.9

62.1
62.5 
62.9 
63.2
63.6

61.8
62.2
62.5
62.9
63.3

61.5
61.8
62.2

'42.6
62.9

61.1
61.5 
61.9 
62.2
62.6

40.8 
41.1 
41.5
41.9 
42.3.

40.5
40.8
41.2
41.4
42.0

40.1
40.5
60.9
41.3
41.7

43
48
47
48
49

67.0
67.4 
67.7
68.1
68.5

66.7
67.0
67.4
67.8.
68.2

66.3
66.7
67.1
67.5
67.9

66.0
66.4 
66.7 
67.1
67.5

65.7 
66.0 
66.4
66.8 
67.2

65.3
65.7
66.1
66.5
66.9

65.0
65.4
65.8
66.2
66.6

64.7
65.0
65.4
65.9
66.3..

64.3 
64.7 
65.1
65.3 
66.0

64.0
64.4
64.8
65.2
65.6

63.7
64.1
64.5
64.9
65.3

63.3 
63.7 
64.2
44.4 
45.0

•63.0
63.4
63.8
64.3
44.7

62.7
63.1
63.5
64.0
64.4

42.4
42.8
43.2
63.7
64.1

42.1
42.5
42.9
6X4
63.8

80
81
82
S3
84

68.9
69.3
69.7
70.1
70.6

68.6
69.0
69.4
69.8
70.3

68.3
68.7
69.1
69.5
70.0

68.0
68.4
68.8
69.2
69.7

67.6
68.1
68.5
68.9
69.4

67.3
67.8
68.2
68.6
69.1

67.0
67.4
67.9
68.3
68.8

66.7
67.1
67.6
68.0
68.5

66.4
66.8
67.3
47.7
68.2

66.1
66.3 
67.0
67.4 
67.9

65.8
66.2
«6.7
67.2
67.6

43.5
43.9 
66.4
66.9 
47.3

63.2
63.6 
66.1
64.6 
67.1

64.9
65.3
63.8
66.3
66.8

64.6
63.0
63.5
66.0
66.5

64.3
64.7 
65.2
65.7 
66J

SS
S3
87
S3
89

71.0
71.5
71.9
72.4
72.8

70.7
71.2
71.6 
72.1
72.6

70.4
70.9
71.3 
71.8
72.3

70.1 
70.6
71.1 
71.5 
72.0

69.8
70.3
70.8
71.3
71.8

69.6
70.0 
70:5
71.0 
71.5

69.3
69.7
70.2
70.7
71.2

69.0
69.5
70.0
70.5 
71.0

68.7
69.2
69.7
70.2
70.7

68.4
68.9
69.4
69.9
70.4

48.1
69.6
49.1
69.6
70.2

67.8
68.3
68.9
69.4
49.9

67.6 
68.1
68.6 
69.1 
69.7

67.3
47.8
68.3
68.9
69.4

67.0 
67.5
69.0 
68.4
49.1

66.7 
67 J  
67.B 
68.3 
68.9

80
81
82
83
84 
88

73.3
73.8
74.3
74.8
75.3
75.8

73.0
73.5
74.0
74.5
75.0
75.5

72.8
73.3
73.8
74.3
74.8
75.3

72.5
73.0
73.5
74.0
74.6
75.1

72.3 
72.8
73.3
73.8
74.3
74.9

72.0
72.5
73.0
73.6
74.1
74.6

71.7
72.3
72.8
73.3
73.9
74.4

71.5 
72.0
72.5
73.1
73.6
74.2

71.2
71.8
72.3
72.8
73.4 
74.0

7i.er
71.5
7X1
72.4
73.2
73.7

70.7
71.3
71.8
72.4
72.9
73.5

70.5
71.0 
71.4
72.1 
72.7 
73.3

70.2
70.8
71.3
71.9 
72.5 
73.1

69.9
70.5
71.1
71.7
72.3
72.9

49.7
70.3
70.8
71.4 
72.0
72.4

69.4 
70 J) 
70.6 
71.2 
71.8
72.4

M
67
t a
69
70

76.3
76.8
77.3
77.9
78.4

76.1
76.6
77.6
77.7
78.2

75.3
76.4 
76.9 
77.5, 
78.0;

75.6
76.2
76.7 -
77.3 
77.9

75.4
76.0 

.76.5
77.1 
77.7

75.2
75.3
76.3 
76.9 
77.5

75.0 
75.5
76.1 
76.7 
77.3

74.8 
75.3
75.9 
76.5 
77.1

74.5
75.1
75.7
76.3
76.9

74.3
74.9
75.S
76.1
76.7

74.!
74.7
75.3
75.9
76.5

73.9
74.5
75.1
75.7
76.4

73.7
74.3
74.9
75.5
76.2

73.5
74.1
74.7
75.4
74.0

73.2 
73.9
Γ4.5
75.2 
75.8

73.0 
73.7 
74.3
75.0 
75.6

71
72
73
74
75

79.0
79.5 
80 1
80.6 
81.2

78.8
79.4
79.9
30.5
sr. ί

78.6 
79.2
79.7 
00.3 
80.9

78.4
79.0
79.6
80.2
80.8

78.2
78.8
79.4
80.0
80.6

78.1
78.7
79.3
79.9
S0.5

77.9
78.5
79.1
79.7
80.3

77.7
78.3
79.0
79.6
$0.2

77.5
78.1
78.8
79.4
30.0

77.4
73.0
78.6
79.2
79.9

77.2
77.#
78.4
79.1
79.7

77.0 
77.7 
73.3
79.0 
79.6

76.3 
77 S 
79.1 
78.»
79.4

76.7
77.3 
78.0
78.7
79.3

76.5
77.1
77.8
7®.5
79.2

76.3
77.0 
77.7
78.4
79.1



Γ(3) 7.5 7JB 7.7 7.8 7.9 8.0 8Λ 8 2 . 8.3 6.4 8.5 8.8 8.7 8.8 8.9 9.0

β 0 β ο « ο ο β ο Ο e ο ο e · ο ο ο

A 53.1 52.8 52.4 52.0 51.7 31.3 51.0 50.6 30.3 50.0 49.6 49.3 49.0 48.7 48.3 48.0
V
« 53.1 52.8 52.4 52.1 31.7 51.4 51.0 50.7 30.3 50.0 49.7 49.3 49.0 43.7 48.3 48.0
m
Λ 53.2 52.9 52.5 52.1 51.8 51.4 , 51.1 30.7 50.4 50.1 49.7 49.4 49.1 48.8 48.4 48.1
•w
0 53.3 53-0 52.6 32.2' 31.9 51.5 51.2 50.8 50„5 50.2 49.8 49.5 49.2 48.9 48.5 43.2

β 33.4 53.1 52.7 32.3 52.0 51.6 5,1.3 50.9 50.6 30.3 49.9 49.6 49.3 49.0 48.6 48.3

- 4 11 53.5 53.2 52.8 52.5 52.1 51-8 51.4 51.1 50.7 50.4 50.1 49.7 49.4 49.1 43.8 48.4
1 W 
1 1 53.6 53.3 52.9 32.6 32.2 51.9 31.5 51.2 50.8 30.3 50.2 49.8 49.5 : 49.2 43.9 48.5

1 s 53.7 53.4 53.0 52.7 52.3 52.0 51.6 51.3 30.9 30.6 50.3 49.9 49.6 ‘ 49.3 49.0 48.6
■ β 

' 1 3 53.8 53.5 53.1 32.8 52.4 52.1 51.7 51.4 51.0 30.7 50.4 50.0 49.7 49.4 49.1 48.8

14 54.0 53.6 53.2 52.9 52.5 52.2 51.8 ,51.5 51.2 30.8 50.5 50.2 49.8 49.5 49.2 48.9

1 s 54.1 53.7 53.4 53.0 52.7 52.3 52.0 51.6 31.3 39.9 50.6 50.3 50.0 49.6 49.3 49.0
1 β 
1 β 34.2 53.8 53.5 53.1 52.8 52.4 32.1 31.8 51.4 31.1 30.7 30.4 50.1 49.8 49.5 49.1
1 β 
1 7 S4.4 54.0 53.6 33.3 52.9 52.6 52.2 51.9 51.6 51.2 S3.9 35.6 50.2 49.9 49.6 49.3

1 β 54.5 54.1 518 33.4 53.1 52.7 52.4 52.1 31.7 51.4 51.0 50.7 50.4 50,1 49.8 49.4

19 54.7 54.3 33.9 53.4 53.2 52.9 52.6 52.2 51.9 51.5 51.2 30.9 50.6 50.2 49.9 ■49.6

20 54.8 54.5 54.1 53.8 53.4 53.1 52.7 52.4 52.0 51.7 51.4 51.1 50.7 50.4 50.1 49.8

21 55.0 54.6 54.3 53.9 53.6 53.2 52.9 52.6 52.2 51.9 51.6 51 ;2 50.9 50.6 "50.3 50.0.

22 35.2 54.8 54.5 54.1 53.8 53.4 53.1 52.8 52.4 52.1 51.8 51.4 51.1 50.8 50.5 50.2 ■

23 55.4 55.0 54.7 54.3 54.0 53.6 53.3 53.0 52.6 . 52.3 52.0 51.6 51.3 - 51.0 50.7 • 50.4

24 55.4 55.2 54.9 34.5 54.2 53.8 53.5 53.2 52.8 52.5 52.2 51.8 51.5 51.2 50.9 50.6

20 55.8 55.4 53.1 54.7 54.4 54. V 53.7 53.4 33.0 52.7 52.4 52.1 51.7 51.4 51.1 50.8

26 54.0 55.7 53.3 53.0 34.6 54.3 53.9 53.6 53.3 52.9 52.6 52.3 52.0 51.7 51.3 51.0

27 56.2 55.9 55.5 5 5 J 54.9 54.5 54.2 53.8 53.5 53.2 52.9 52.5 52.2 51.9 51.6 51.3

2 8 56.5 56.1 55.8 55.4 55.1 54.8 54.4 54.1 53.8 53.4 53.1 52.8 52.5 52.2 51.8 51.5

20 56.7 56.4 56.0 55.7 55.4 55.0 54.7 54.4 54.0 53.7 53.4 53.1 52.7 52.4 52.1 51.8

30 57.0 56.6 56.3 5S.8 55.6 55.3 55.0 54.6 54.3 54.0 53.6 53.3 53.0 52.7 52.4 52.1
31 57.3 56.9 56.6 56.2 55.9 55.6 55.2 54.9 54.6 54.2 53.9 53.6 53.3 53.0 52.7 52-4

32 57.5 57.2 56.9 56.5 56.2 55.8 55.5 55.2 54.9 54.5 54.2 53.9 53.6 53.3 53.0 52.7

33 57.8 57.5 57.1 5&Λ 56.5 56.1 55.8 55.5 55.2 54.8 54.5 54.2 53.9 53.6 , 53.3 53.0

34 59.1 57.8 57.4 57.1 56.8 56.4 56.1 55.8 55.5 55.1 54.8 54.5 54.2 53.9 *■ 53.6 53.3

3β 58.4 53.1 57 8 57.4 57.1 56.8 56.4 56.1 55.8 55.5 55.2 54.8 54.5 54.2 53.9 53.6

39 59.8 58.4 58.1 57.7 57.4 57.1 56.8 56.4 56.1 55.8 55.5 55.2 54.9 54.6 54.2 53.9

37 3».1 58.7 58.4 53.1 57.8 57.4 57.1 56.8 56.5 56.1 55.8 55.5 55.2 54.9 54.6 54.3.

as 59.4 59.1 58.8 S3.4 58.1 57.8 57.4 57.1 56.8 56.5 56.2 55.9 55.6 55.3 55.0 54.7
89 SJ.8 59.4 59.1 38.8 58.5 58.1 57.8 57.3 57.2 56.9 56.6 56.2 55.9 55.6 55.3 55.0

4(9 60.1 59.8 59.5 59.1 58.8 58.5 53.2 57.9 57.6 57.2 56.9 56.6 56.3 56.0 33.7 55.4
41 60.5 60.2 59.8 59.5 59.2 58.9 50.6 58.2 57.9 57.6 57.3 57.0 56.7 56.4 56.1 55.8
42 60.9 60.5 60.2 59.9 59.6 59.3 59.0 58.6 58.3 58.0 57.7 57.4 57.1 56.8 56.5 56.2
43 61.3 60.9 60.6 60.3 60.0 59.7 59.4 59.0 58.7 58.4 58.1 57.8 57.5 57.2 56.9 56.6
44 61.7 61.3 61.0 «0.7 60.4 60.1 59.8 59.5 59.2 58.9 53.6 58.3 58.0 57.7 57.4 57.1

48 62.1 61.7 61.4 61.1 60.8 60.5 60.2 59.9 59.6 59.3 59.0 58.7 58.4 38.1 37.8 57.5
4β 62.5 62.2 61.9 61.5 61.2 60.9 60.6 60.3 60.0 51.7 39.4 59.1 58.9 58.6 58.3 58.0
47 62.9 62.6 62.3 42.0 61.7 61.4 61.1 60.8 60.5 60.2 59.9 59.6 59.3 59.0 58.7 58.5
4β 63.4 63.0 62.7 62.4 62.1 61.8 61.5 61.2 61.0 60.7 60.4 60.1 59.8 59.5 59.2 58.9
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Μ 39.8 39.2 38.7/ 38.1 37.6 < 37.Ϊ 36.5 36.0 35.5 34.6 33.7 3X8 3X.0 314 30.5 29.8 «0
*1 40.7 40.1 39.5 3910 38.4 37.9 37:4 36.9 36.4 .35.4 34.5 33.6 32.8 r 3X0 31.2 30.5 61
«2 41.6 41.0 40.4 39.9 39.3 38.8 38.3 37.8 37.3 36.3 35.4 34.5 33.6 3X8 3X1 31.3 *>%
«3 42-5 42.0 41.4 40.8 40.3 39.7 39.2 38.7 38.2 37.2 36.3 35.4. 34.5 33.7 3X9 3X2 43
«4 43.5 43.0 42.4 41.8 41.3 40.7 40.2 39.7 ,39.2 384 37.3 36.4 35.5,. 34,7 33.9 33.1 44

45 44.6 44.6 43.4 4X9 4X3 41.8 41.2 Ϊ40.7 ■40.2 394 38.3 37.4 36.5 35.7 34.9 34.1 45
44 45.7 45.1 44.5 44.0 43.4 4X9 4X3 41.8 41.3 40.3 394 38.4 37.6 36.7 35.9 35.1 . 44
a 46.8 46.2 45.7 45.1 44.6 44.0 43.5 4X9 4X4 41.4 40.5 39.5 38.7 37.8 37.0 36.2
Μ 48.0 47.4 46.9 46.3 45.8 45.2 44.7 44.1 43.6 4X6. 41.7 40.7 .39.8 39.0 38.1 37.3 4 8 '
β* 49.3 48.7 48.2 47.6 47.0 ·. 46.5; 45.9' ■ 45-4. 44.9 43.9 4X9 4X0 41.1 40.2' 39.4 38.6 69

70 50.5 50.0 49^5 48.9 48.4 • 47.8 47.3 . 46. 8 46.2- 45.2, 444 43.3 4X4 41.5 40.7 39.9 70-

71 5X0 •51.4 50.9 50.3 49.8 49& 48.8 48.1 , 47.7 ,46.7 45.7 ,-v 44.7 43.8 4X9 4X1 41 i3 71
72 53.4 52.9 52.4 51.8 51.2 50.7 ’ 50.2- 49.7 49.2 ■48.2 47.2;' 46.2 45.3 44.4 43.6 4X7 ' 72
73 54.9 54.4 53.9 53.3 5X8 5X2 51.7 51.2 50.7 149.7 48.8 47.8 46.9 46.0 45.2 44.3 ' 73. ·

74 56.5 56.0 55.5 54.9 54.4 53.9- 53.4 >5X8: ■5X3, '51.4 50.4 49.5 48,6 47,7 46.9 46.0 74/
75 58.1 57.6 57.1 56.6 56.1 55.6 55.1 54.6 54.1 53.1

“ Ί
51.3 50.4 49.5 48.7 47.8 • 75p:'
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ie
14
ιβ

20
22
24
2«
23

30
31
32
33
34

35
36
37

39 
»

40
41
42
43
44

45
46
47
48
49

50
51
52
53
54

55
56
57
58
59

61
62
63
64

65
66
67
68
69

70
71
72
73
74
75

50.0

IIJ
11.4
11.5
11.6
11.9

12.0
12.2
12.3
12.5 
12.8

13.0
13.1
13.3
13.4
13.6

13.7
13.9
14.1
14.2
14.4

14.6
14.8
15.1
15.3
15.5

15.8
16.1
16.3
16.6
17.0

17.3
17.6
18.0
18.4
18.8

19.2
19.7
20.2
20.7 
21.2

21.8
22.4
23.1
23.8
24.5

25.3
26.2
27.1
28.1
29.2

30.3
31.5
32.9
34.4
35.9 
37.7

«0.0

9.5
9.5
9.6
9.7
9.9

10.110.2
10.3
10.5
10.7

Ϊ0.9 
11.0
11.1
11.2
11.4

11.5
11.6
11.8
11.9 
12.1

1X3
12.5
12.6 
1X8
13.0

13.3
13.5
13.7
14.0
14.3

14.5
14.8
15.1
15.5
15.8

16.2
16.6
17.0
17.5
17.9

18.4
19.0
19.6 
20.2 
20.8

21.5
22.3
23.1
24.0
24.9

25.9
27.1
28.3
29.7
31.2
32.8

70.0 βΟ-Ο

8.1
8.2
8.3
8.4
8.5

8.6 
8.8 
8.9 
9.0 
9.2

9.4
9.5
9.6
9.7
9.8

9.9
10.0
10.1
10.3
10.4

10.6
10.7 
10.9
11.1
11.2

11.4 
11.6
11.8 
12.1
12.3

12.5 
12.8 
13.1
13.4 
13.7

14.3
14.7
15.1 
15.5

15.9
16.4
16.9
17.5
18.1

18.7
19.4 
20.1 
20:9
21.7

22.7
23.7
24.8 
26.1
27.4
28.9

7.1
7.2
7.2
7.3
7.5

7.6
7.7
7.8
7.9 
8.1

8.2
8.3
8.4
8.5
8.6

8.7
9.8
8.9
9.0
9.1

9.3
9.4
9.5 
9.7
9.9

10.0
10.2
10.4 
10.6 
10.8

11.0 
11.2
11.5 
11.7 
12.0

14.0 12.3
1X6
12.9
13.3 
13.6

14.0 
14.5
14.9
15.4
15.9

16.5
17.1
17.8
18.5
19.2

20.1
21.0
22.0
23.1
24.4
25.8

90.0

6.3
6.4
6.4
6.5
6.7

6.7
6.8 
6.9
7.0
7.2

7 3
7.4
7.5
7.5
7.6

7.7
7.8
7.9
8.0 
8.1

8.3
8.4
6.5
8.6 
8.8

8.9 
9.1
9.3
9.4 
9.6

9.8
10.0
10.2
10.5
10.7

11.0 
11.2
11.5
11.8 
12.2

1X5 
1X9 
13.3 
13.8
14.2

14.7
15.3 
15:9
16.5
17.2

15.0
18.8
19.3 
20.8
-21.9
23.2

100

5.7
5.7
5.8
5.9 
6.0

6.1
6.26.2
6.3
6.5

6.6
6.7
6.7
6.8
6.9

7.0
7.0
7.1
7.2
7.3

7.4
7.5
7.7
7.8
7.9

8.0
8.2
8.3
8.5
8.7

8.8 
9.0 
9.2
9.4
9.7

9.9 
10.1
10.4
10.7 
11.0

11.3
11.7 
12.0
12.4 
12.9

13.3
13.8
14.4
14.9
15.5

16.3
17.1
17.9
18.9
19.9
21.1

no 120 130 140 ISO 160 179 ISO 190 200

0 0 e β a 0 0 0 0 0

5.2 4.8 4.4 4.1 3.8 3.6 3.4 33 3.0 X9
5.2 4.8 4.4 4.1 3.8 3.6 3.4 3.2 3.0 X9
5.3 4.8 4.5 4.1 3.9 3.6 3.4 3.2 3.1 X9
5.4 4.9 4.5 4.2 3.9 3.7 3.5 3.3 3.1 X9
5.5 S.O 4.6 4.3 4.0 3.8 3.5 3 J 3.2 3.0

5.5 5.1 4.7 4 J 4.1 3.8 3.6 3.4 3.2 3.0
5.6 5.1 4.7 4.4 4.1 3.9 3.6 3.4 3.3 3.1
5.7 5.2 4.8 4.5 4.2 3.9 3.7 3.5 3.3 3.1
5.8 5.3 4.9 4.5 4.2 4.0 3.7 3.5 3.4 3.2
5.9 5.4 5.0 4.6 4.3 4.0 3.8 3.6 3.4 3.2

6.0 5.5 5.1 4.7 4.4 4.1 3.9 3 J 3.5 3.3
6.1 5.6 5.1 4.8 4.4 4.2 3.9 3.7 3.5 3.3
6.1 5.6 5.2 4.8 4.5 4 3 4.0 3.7 3.6 3.4
6.2 5.7 5.2 4.9 4.5 43 4.0 3.8 3.6 3.4
6.3 5.7 5.3 4.9 4.6 4.3 4.1 3.8 3.6 3.5

6.3 5.8 5.4 5.0 4.7 4.4 4.1 3.9 3.7 3.5
6.4 5.9 5.4 5.0 4.7 4.4 4.2 3.9 3.7 3.5
6.5 6.0 5.5 5.1 4.8 4.5 4.2 4.0 3.8 3.6
6.6 6.0 5.6 5.2 4.8 4.5 4.3 4.0 3.8 3.6
6.7 6.1 5.7 5.3 4.9 4.6 4.3 4.1 3.9 3.7

------- V
6.8 6.2 5.7 5.3 5.0 4.7 4.4 4.1 3.9 3.7 ‘
6.9 6.3 5.8 5.4 5.0 4.7 4.5 4.2 4.0 3.8
7.0 6.4 5.9 5.5 5.1 4.8 4.5 4.3 4.1 3.8
7.1 6.5 6.0 5.6 5.2 4.9 4.6 43 4.1 3.9
7.2 6.6 6.1 5.7 5.3 5.0 4.7 4.4 4.2 4.0

7.3 6.7 6.2 5.8 5.4 5.1 4.8 4,5 4.3 4.0
7.5 6.8 6.3 5.9 5.5 5.1 4.8 4.6 4.3 4.1
7.6 7.0 6.4 6.0 5.6 5.2 4.9 4.7 4.4 4.2
7.7 7.1 6.6 6.1 5.7 5.3 5.0 4.7 4.5 43
7.9 7.2 6.7 6.2 5.8 5.4 5.1 4.8 4.6 4.4

8.0 7.4 6.8 6 J 5.9 5.6 5.2 4.9 4.7 4.4
8.2 7.5 7.0 6.5 6.0 5.7 5.3 5.0 4.8 4.5
8.4 7.7 7.1 6.6 6.2 5.8 5.5 5.2 4.9 4.6
8.6 7.9 7.3 6.8 6.3 5.9 5.6 S3 5.0 4.7
8.8 8.1 7.5 6.9 6.5 6.1 5.7 5.4 5.1 4.9

9.0 8.3 7.6 7.1 6.6 6.2 5.9 5.5 5.2 5.0
9.2 8.5 7.8 73 6.8 6.4 6.0 5.7 5.4 5.1
9.5 8.7 8.0 7 5 7.0 6.5 6.2 5.8 5.5 5.2
9.7 8.9 8.3 7.7 7.2 6.7 6.3 6.0 5.7 5.4

10.0 9.2 8.5 7.9 7.4 6.9 6.5 6.2 5.8 5.5

10.3 9.5 8.7 8.1 7.6 7.1 6.7 6.3 6.0 5.7
10.6 9.8 9.0 8.4 7.8 7.3 6.9 6.5 6.2 5.9
11.0 10.1 9 J 8.7 8.1 7.6 7.1 6.7 6.4 6.1
11.3 10.4 9.6 8.9 8.4 7.8 7.4 7.0 6.6 6.3
11.7 10.8 10.0 9.3 8.6 8.1 7.6 7.2 6.8 6.5

12.1 11.2 10.3 9.6 9.0 &4 7.9 7.5 7.1 6.7
12.6 11.6 10.7 10.0 9.3 8.7 8.2 7.8 7.4 7.0
13.1 12.0 II .1 10.4 9.7 9.1 8.6 8.1 7.7 7.3
13.6 12.5 11.6 10.3 10.1 9.5 8.9 8.4 8.0 7.6
14.2 13.1 IXI 11.3 10.5 9.9 9.4 8.8 8.4 7.9

14.9 13.7 1X7 11.8 tl.O 10.4 9.8 9.2 8.7 8.3
15.6 14.4 13.3 1X4 11.6 10.9 10.2 9.7 9.2 8.7
16.4 15.1 14.0 13.0 12.2 11.4 10.8 10.2 9.7 9.2
17.3 15.9 14.7 13.7 12.8 12.1 11.4 10.8 10.2 9.7
18.3 16.8 15.6 14.5 13.6 1X8 IXI 11.4 10.8 10.3
19.4 17.9 16.6 15.4 14.5 13.6 1X8 IXI 11.5 10.9
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10
14
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29
22
24
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3β
31
32
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34
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3§

49
4!
42
43
44

45
46
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48

49

59
5!
52
53
54

55 
54 
57 
S3
59

61
62
63
64

65
66 
67
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78
71
72
73
74
75

2.7
2.72.8 
13
2.9

2.9
2.9
3.0
3.0
3.1

3.1
3.2
3.2
3.2
3.3

3.3
3.4
3.4
3.5
3.5

3.6
3.6
3.7
3.7
3.8

3.9
3.9
4.0
4.1
4.2

4.2
4.3
4.4
4.5
4.6

4.7
4.9
5.0
5.1
5.3

5.4
5.6
5.8 
6.0
6.2

6.4
6.7
6.9
7.2 
7.6

7.9
8.3
8.8
9.3 
9.8

10.4

2.6
2-6
2.6
2.7
2.7

2.8 
18  
2,8
2.9
2.9

3.0
3.0
3.1
3.1
3.1

3.2
3.2
3.3
3.3
3.3

3.4
3.4
3.5
3.6
3.6

3.7
3.7
3.8
3.9
4.0

4.0
4.1
4.2
4.3
4.4

4.5
4.6
4.3
4.9
5.0

5.2
5.4
5.5
5.7
5.9

6.1
6.4
6.6
6.9
7.2

7.6
7.9
8.4
8.8
9.4 

10.0

2.3
1 3
2.3
1 4
2.4

2.4
2.5
2.5
2.5
2.6

2.6
2.7
2.7
2.7
2.8

2.8
2.8
2.9
2.9
2.9

3.0
3.0
3.1
3.1
3.2

3.2
3.3
3.4
3.4
3.5

3.6
3.6
3.7
3.8
3.9

4.0
4.1
4.2
4.3
4.4

4.6
4.7
4.9
5.0
5.2

5.4
5.6
5.8
6.1
6.4

6.7 
7.0
7.4
7.8
8.3
8.8

2.1
2.1
2.2
2.2
2.2

2.2
2.3 
23
2.4
2.4

2.4 
1 5  
15
15
16

2.6
16
17
1 7
17

18  
18
2.9
2.9
2.9

3.0
3.1
3.1
3.2
3.2

3.3
3.4
3.4
3.5
3.6

3.7 
3.S
3.9
4.0
4.1

4.2
4.4
4.5
4.7
4.8

5.0
5.2
5.4
5.6
5.9

6.2
6.5
6.5 
7.3
7.7
8.1

1.9
1.9
1.9 
10 
10

10
I I
I I
11 
2.2

12  
1 2
2.3 
13 
13

13
2.4
2.4
14
1 5

I S
15
16 
2.6 
17

2.7
17
18 
19
2.9

3.0
3.0
3.1
3.2
3.2

3.3
3.4
3.5
3.6
3.7

3.8
3.9
4.1
4.2
4.3

4.5 
4.7
4.9
5.1
5.3

5.6
5.9
6.2 
6.5
6.9
7.3

1.6
1.6
1.6
1.6
1.7

1.7
1.7
1.7
1.8 
1.8
1.8
1.9
1.9
1.9
1.9

10
10
10
10
2.0

2.1
2.1
1 1
12 
2.2

12
13
2.3
2.4
2.4

2.5
1 5
1 6  
1 6
2.7

1 8
2.8
2.9
3.0
3.1

3.2
3.3
3.4
3.5
3.6

3.8
3.9
4.1
4.2
4.4

4.6
4.9
5.1
5.4 
5.8
6.1

1.4
1.4
1.5
1.5
1.5

1.5
1.5
1.6 
1.6 
1.6

1.7
1.7
1.7
1.7
1.7

1.7
1.8 
1.8 
1.8
1.8

1.9
1.9
1.9 
10 
2.0

2.0
2.1
2.1
2.1
2.2

2.2
2.3
2.3
2.4 
14

2.5
2.6 
2.6
2.7
2.8

2.9
3.0
3.0
3.2
3.3

3.4
3.5
3.7
3.8
4.0

4.2
4.4
4.6
4.9
5.2
5.5

1.1 
1.2 
1.2 
(.2 
1.2

1.21.2
1.3
1.3
1.3

1.3
1.3 
«.4
1.4
1.4

1.4
1.4
1.4
1.5
1.5

1.5
1.5
1.5
1.6 
1.6

1.6
1.6
1.7
1.7
1.7

1.8 
1.8
1.9
1.9
1.9

10
10
U
12
12
13
1 4
1 4
15
1 6

1 7
1 8
1 9
3.1
3.2

3.4
3.5 
3.7
3.9
4.2 
4.4

1.0

1.0 
t.O 
1.0 
1.1

1.1 
1.1 
1.1 
1.1 1.2

1.2

1.8
1.8
1.9

,1.9
10
10
11
12

2.3
1 3
1 4
1 5
1 7

1 8  
19  
3.1
3.3 
3.5 
3.7

0.80.8
0.8
0.8
0.9

0.9
0.9
0.9
0.9
0.9

0.9
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.1 
1.1 
1.1 
1.1 
1.1

1.2
1.2
1.2
1.2
1.2

1.3
1.3
1.3
1.4
1.4

1.4 
(.5
1.5
1.5
1.6

1.6
1.7
1.7
1.8
1.9

1.9 
2.0 
2.1 
2.2
13

1 4
1 5
1 6
2.8
3.0
3.2

0.7
0.7
0.7
0.7

0.8
0.8
0.8
0.8
0.8

0.8
0.8
0.8
0.9
0.9

0.9
0.9
0.9
0.9

.0.9

0.9
1.0
1.0
1.0
1.0

1.0 
1.0 
1.1 
1.1 
1.1

4.1
1.2 
1.2 
1.2 
1.2

1.2
1.3
1.3
1.4
1.4

1.4
1.5
1.5
1.6 
1.6

1.7
1.8 
1.8 
1.9
2.0

2.1
12
13
2.4
2.6
2.8

0.6
0.6
0.6
0.6
0.6

0.6
0.6
0.6
0.6
0.6

0.7
0.7
0.7
0.7
0.7

0.7
0.7
0.7
0.7
0.7

0.7
0.8
0.8
0.8
0.8

0.8
0.8
0.8
0.9
0.9

0.9
0.9
0.9
1.0
1.0

1.0 
1.0 
1.1 
1.1 
1.1

1.1 
1.2 
1,2
1.3
1.3

1.4
1.4
1.5
1.5
1.6

1.7
1.8 
1.9 
2.0
11
12

0.4
0.4
0.4
0.4
0.4

0.4
0.4
0.4
0.4
0.4

0.4
0.4
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.6
0.6
0.6
0.6
0.6

0.7
0.7
0.7
0.7
0.7

0.8
0.8
0.8
0.8
0.9

0.9 
0.9 
1.0 
1.0 
1.1

1.1 
1.2 
1.2
1.3
1.4
1.5

0.3
0.3
0 3
0.3
0.3

0 3
0 3
0 3
0 3
0.3

0.3
0.3
0 3
0.3
0.3

0.3
0.4
0.4
0.4
0.4

0.4 "i
0.4
0.4
0.4
0.4

0.4
0.4
0.4
0.4
0.4

0.4
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.6

0.6
0.6
0.6
0.6
0.7

0.7
0.7
0.7
0.8
0.8

0.8
0.9
0.9
1.0
1.0
U

0.1
0.1
0.1
0.1
0.2

0.2
0.2
0.2
0.2
0.2

0.2
0.2
0.2
0.2
0.2

0.2
0.2
0.2
0.2
0.2

0.2
0.2
0.2
o;2
0.2

0.2
0.2
0.2
0.2
0.2

0.2
0.2
0.2
0.2
0.2

0.2
0.3
0.3
0.3
0.3

0.3
0.3
0.3
0.3
0.3

0.3
0.4
0.4
0.4
0.4

0.4
0.4
0.5
0.5
0.5
0.6

0.1
0.1
0.1
0.Ί
0.1

0.1
0.1
0.1
0.1
0.1

0.1
0.1
0.1
0.!
0.1

0.1
0.1
0.1
0.1
0.1

0.1
0.1
0.1
0.4
0.1

0.1
0.1
0.1
0 .Γ
0.1

0.1
0.1
0.1
0.1
0.1

0.1
0.1
0.1
0.1
0.1

0.1
0.1
0.2
0.2
0.2

0.2
0.2
0.2
0.2
0.2

0.2
0.2
0.2
0.2
0.3
0.3



Natural Trigonometric Functions

0 ° -
4 8in

0 0. ooooo
1 . 00029
2 . 00058
3 . 00087
4 . 00116
5 0. 00145
6 . 00175
7 . 00204
8 . 00233
9 . 00262

10 0. 00291
11 . 00320
12 . 00349
13 . 00378
14 . 00407
15 0. 00436
16 . 00465
17 . 00495
18 . 00524
19 . 00553
20 0. 00582
21 . 00611
22 . 00640
2"5 . 00669
24 . 00698
25 0. 00727
26 . 00756
27 . 00785
2<5 . 00814
29 . 00844
30 0. 00873
31 . 00902
32 . 00931
33 . 00960
34 . 00989
35 0. 01018
36 . 01047
37 . 01076
38 . 01105
39 . 01134
40 0. 01164
41 . 01193
42 . 01222
43 . 01251
44 . 01280
45' 0. 01309
46 . 01338
47 . 01367
48 . 01396
49 . 01425
50 0. 01454
51 . 01483
52 . 01513
53 . 01542
54 . 01571
55 0. 01600
56 . 01629
57 . 01658
58 . 01687
59 . 01716
60 0. 01745
t

90° c o s

Diff
1'

29
29
29
29
29
30 
29 
29 
29 
29 
29 
29 
29 
29 
29
29
30 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29
29
30 
29 
29 
29 
29 
29 
29 
29 
29 
29
29
30 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29
29
30 
29 
29 
29 
29 
29 
29 
29 
29

Diff.
v

CSC

3437. 75 
1718. 87 
1145. 92 
859. 437 
687. 550 
572. 958 
491. 107 
429. 719 
381. 972
343. 775 
312. 523 
286. 479 
264. 443 
245^554 
229. 184 
214. 860 
202. 221 
190. 987 
180. 935
171. 888 
163. 703 
156. 262 
149. 468 
143. 241
137» 511 
132. 222 
127. 325 
122. 778 
118. 544
114. 593 
110,897 
107. 431 
104. 176 
101. 112
98. 2230 
95. 4947 
92. 9139 
90. 4689 
88l 1492 
85. 9456 
83. 8495 
81. 8532 
79. 9497 
78. 1327
76. 3966 
74. 7359 
73. 1458 
71. 6221 
70. 1605
68. 7574 
67. 4093 
66. 1130 
64. 8657 
63. 66 <6 
62. 5072 
61. 3911 
60. 3141 
59. 2743 
58. 2698 
57. 2987

sac

0

Dili.
1'

1718. 88 
572. 95 

286. 483 
171. 887 
114. 592 
81. 851 
61. 388 
47. 747 
3 a  197 
31. 252 
26. 044 
22. 036 
18. 889 
16. 370 
14. 324 

,12. 639 
11. 234 
10. 052 
9. 04 T 
8. 185 
7. 441 
6. 794 
6. 227) 
5. 730 
5. 289 
4. 897 
4. 547]
4. 234 
3. 951 
3. 696 
3. 466 
3. 255 
3. 064 

2. 8890 
2. 7283 
2. 5808 
2. 4450 
2. 3197 
2. 2036 
2. 0961 
1. 9963 
1. 9035 
1. 8170 
1. 7361 
1. 6607 
1. 5901 
1. 5237 
1. 4616 
1. 4031 
1. 3481 
1. 2963|
1. 2473 
1. 2011 
1. 1574 
1. 1161 
1. 0770 
1. 0398 
1. 0045 
0. 9711 0

Diff.
V

ten

ooooo
00029
00058
00087
00116
00145
00175
00204
00233
00262
00291
00320
00349
00378
00407
”00436
00465
00495
00524
00553
00582
00611
00640
00669
00698
00727
00756
00785
00815
00844
00873
00902
00931
00960
00989
01018
01047
01076
01105
01135
01164
01193
01222
01251
01280
01309
01338
01367
01396
01425
01455
01484
01513
01542
01571
01600
01629
01658
01687
01716
01746

cot

Diff.
1'

29
29
29
29
29
30 
29 
29 
29 
29 
29 
29 
29 
29 
29
29
30 
29 
29 
29 
29 
29 
29 
29 
29 
29
29
30 
29 
29 
29 
29 
29 
29 
29 
29 
29
29
30 
29 
29 
29 
29 
29 
29 
29 
29 
29
29
30 
29 
29 
29 
29 
29 
29 
29 
29
29
30

Diff.
1 '

cot

3437. 75 
1718. 87 
1145. 92 
859. 436
687. 549 
572. 957 
491. 106 
429. 718 
381. 971
343. 774 
312. 521 
286. 478 
264. 441 
245. 552
229. 182 
214. 858 
202. 219 
190. 984 
180. 932 
1717885 
163. 700 
156. 259 
149. 465 
143. 237
137. 507 
132. 219 
127. 321 
122. 774 
118. 540
114. 589 
110. 892 
107. 426 
104. 171 
101. 107
98. 2179 
95. 4895 
92. 9085 
90. 4633 
8 a  1436
85. 9398 
83. 8435 
81. 8470 
79. 9434 
78. 1263
76. 3900 
74. 7292 
73. 1390 
71. 6151 
70. 1533
6 a  7501 
67. 4019 
66. 1055 
64. 8580 
63. 6567 
62._4992 
61. 3829 
60. 3058 
59. 2659 
5 a  2612 
57. 2900

tan

Diff.
1'

I7 ia  88 
572. 95 

286. 484 
171. 887 
114. 592 
81. 851 
61. 388 
47. 747 
38. 197 
31. 253 
26. 043 
22. 037 
18. 889 
16. 370 
14. 324 
12. 639 
11. 235 
10. 052 
9. 047 
8. 185 
7. 441 
6. 794 
6. 228 
5. 730 
5. 288 
4.898 
4. 547 
4. 234 
3. 951 
3. 697 
3. 466 
3. 255 
3. 064 

2. 8891 
2. 7284 
2. 5810 
2. 4452 
2. 3197 
2. 2038 
2. 0963 
1. 9965 
1. 9036 
1. 8171 
1. 7363 
1. 6608 
1. 5902 
1. 5239 
1. 4618 
1. 4032 
1. 3482 
1. 2964 
1. 2475 
1. 2013 
1. 1575 
1. 1163 
1. 0771 
1. 0399 
1. 0047 
0. 9712

Diff.
1'

sec

00000
00000
00000
00000
00000
ooooo
ooooo
ooooo
ooooo
ooooo
00000
00001 
00001 
00001 
00001
00001
00001
00001
00001
00002
00002
00002
00002
0000200002
00003
00003
00003
00003
00004
00004
00004
00004
00005 
00005
00005
00005
00006 
00006 
00006
00007
00007
00007
00008 
00008
00009
00009
00009
00010 
00010
00011 
00011 
00011 
00012 
00012 
00013
00013
00014
00014
00015 
00015

esc

Diff.
1'

0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
1
0
0
0
0
0
1
0
0
0
1
0
0
0
1
0
0
0
1
0
0
I
0
0
1
0
1
0
0
1
0
ι
ό
0
1
0
1
0
1
0
1
0

Diff.
1'

COB

1. ooooo 
.00000 
. ooooo 
. ooooo 
. ooooo

1. ooooo 
. ooooo 
. ooooo 
. ooooo 
. ooooo

1. ooooo
0. 99999 

.99999 

. 99999 

. 99999
0. 99999 

. 99999 

. 99999 

. 99999 

. 99998
a  99998 

.99998 

. 99998 

. 99998 

. 99998
0. 99997 
. 99997 
. 99997 
. 99997 
. 99996

0. 99996 
99996 
99996 
99995 
99995

0. 99995 
. 99995 
. 99994 
. 99994 
. 99994

0. 99993 
. 99993 
. 99993 
. 99992 
. 99992

0. 99991 
99991 
99991 
99990 
99990

0. 99989 
. 99989 
. 99989 
. 99988 
; 99988

0. 99987 
99987 
99986 
99986 
99985 

0. 99985

* - 1 7 9 °
Diff. *

Γ

0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
1
0
0
0
0
0
1
0
0
0
1
0
0
0
1
0
0
0
1
0
0
1
0
0
1
0
1
0
0
1
0
1
0
0
1
0
1
0
1
0
1
0

60
59
58
57
56
55
54
53
52
51
50
49
48
47
46_
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0



N atural Trigonometric Functions .

V -  .
4, a n Diff.

1 ' CSC Diff.
1 ' tan Diff.

1 ' cot Diff.
1 ' sec Diff.

1 ' COS
*■ 1 7 8 °

Diff. *
V

t
0
1
2
3
4

0. 01745 
.01774 
.01803 
.01832 
.01862

29
29
29
30 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29
29
30 
29 
29 
29 
29 
29
29
29
29
29
29
29
30 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29
29
30 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29
29
30 
29 
29 
29 
29 
29 
29

57. 2987 
56. 3595 
55. 4505 
54. 5705 
53. 7179

9392
9090
8800
8526
8263
8013
7774
7545
7326
7117
6917
6724
6540
6364
6193
6031
5874
5723
5579
5439
5305
5175
5050
4931
4814
4702
4595
4489
4389
4291
4198
4105
4018
3932
3849
3769
3C-91
3616
3543
3472
3403
3337
3271
3209
3148
3088
3030
2975
2920
2866
2815
2765
2716
2668
2622
2576
2533
2489
2448
2407

Diff.
1 '

0. 01746 
. 01775 
. 01804 
.01833 
. 01862

29
29
29
29
29
29
29
29
29
29
30 
29 
29 
29 
29 
29 
29 
29
29
30 
29 
29 
29 
29 
29 
29 
29 
29
29
30 
29 
29 
29 
29 
.29 
29 
29
29
30 
29 
29 
29 
29 
29 
29
29
30 
29 
29 
29 
29 
29 
29 
29
29
30 
29 
29 
29 
29

57. 2900 
56. 3506 
55. 4415 
54. 5613 
53. 7086

9394
9091
8802
8527
8265
8014
7775
7547
7328
7118
6918
6726
6542
6364
6195
6033
5875
5725
5580
5440
5306
5177
5052
4932
4816
4703
4596
4491
4391
4292
4199
4107
4019
3933
3851
3770
3693
3618
3544
3473
3405
3338
3273
3210
3149
3090
3032
2976
2921
2868
2817
2766
2717
2670
2623
2578
2534
2491
2449
2408

1. 00015 
. 00016 
. 00016 
.00017 
.00017

1

1

1
1

1

1
1

1

1
1

1
1

1
1
1

1
1
1

1
1
1

1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1

0. 99985 
. 99984 
. 99984 
. 99983 
. 99983

1

1

1

1
1

1

1
1

1

1
1

1
1

1
1

1
1
1

1
1
1

1
1
1
1

1
1
1
1
1
1
1

1
1
1
1

1
1
1
1
1
1
1
1

60
59
58
57
56

5
6 
7 
S 
9

Q. 01891 
.01920 
. 01949 
.01978 
.02007

52. 8916 
52. 0903 
51. 3129 
50. 5584 
49. 8258

0. 01891 
. 01920 
. 01949 
. 01978 
. 02007

52. 8821 
52. 0807 
51. 3032 
50. 5485 
49. 8157

1. 00018 
.00018 
.00019 
. 00020 
.00020

0. 99982 
. 99982 
. 99981 
. 99980 
. 99980

55
54
53
52
51

10
11
12
13
14

0. 02036 
.02065 
. 02094 
.02123 
. 02152

49. 1141 
48. 4224 
47. 7500 
47. 0960 
46. 4596

0. 02036 
. 02066 
. 02095 
. 02124 
. 02153

49. 1039 
48l 4121 
47. 7395 
47. 0853 
46. 4489

1. 00021 
.00021 
. 00022 
. 00023 
. 00023

0. 99979 
. 99979 
. 99978 
. 99977 
.99977

50
49
48
47
46

15
16
17
18 
19

0. 02181 
. 02211 . 02240 . 02269 
. 02298

45. 8403 
45. 2372 
44. 6498 
44. 0775 
43. 5196

0. 02182 
. 02211 
. 02240 
. 02269 
. 02298

45. 8294 
45. 2261 
44. 6386 
44. 0661 
43. 5081

1. 00024 . 00024 . 00025 . 00026 
.00026

0. 99976 . 99976 
. 99975 . 99974 .99974

45
44
43
42
41

20
21
22
23
24

0. 02327 
. 02356 .02385 
.02414 . 02443

42. 9757 
42. 4452 
41. 9277 
41. 4227 
40. 9296

0. 02328 
. 02357 . 02386 
.02415 
. 02444

42. 9641 
42. 4335 
41. 9158 
41. 4106 
40. 9174

1. 00027 .00028 
.00028 
.00029 . 00030

0. 99973 
. 99972 . 99972 . 99971 
.99970

40
39
38
37
36

25
26
27
28 
29

0. 02472 . 02501 .02530 . 02560 
. 02589

40. 4482 
39. 9780 
39. 5185 
39. 0696 
3 a  6307

0. 02473 
. 02502 
. 02531 . 02560 
. 02589

40. 4358 
39. 9655 
39. 5059 
39. 0568 
38. 6177

1. 00031 .00031 
.00032 . 00033 . 00034

0. 99969 . 99969 . 99968 
. 99967 . 99966

35
34
33
32
31

30
31
32
33
34

0. 02618 
. 02647 
. 02676 .02705 . 02734

38. 2016 
37. 7818 
37. 3713 
36. 9695 
36. 5763

0. 02619 
. 02648 
. 02677 
. 02706 . 02735

38l 1885 
37. 7686 
37. 3579 
36. 9560 
36. 5627

1. 00034 . 00035 . 00036 . 00037 
.00037

0. 99966 . 99965 . 99964 . 99963 . 99963

30
29
28
27
26

35
36
37
38
39

0. 02763 
. 02792 .02821 . 02850 . 02879

36. 1914 
35. 8145 
35. 4454 
35. 0838 
34. 7295

0. 02764 
. 02793 
. 02822 
. 02851 . 02881

36. 1776 
35. 8006 
35. 4313 
35. 0695 
34. 7151

1. 00038 . 00039 . 00040 . 00041 . 00041

0. 99962 . 99961 
. 99960 
. 99959 
. 99959

25
24
23
22
21

40
41
42
43
44

0. 02908 . 02938 . 02967 . 02996 .03025

34. 3823 
34. 0420 
33. 7083 
33. 3812 
33. 0603

0. 02910 
. 02939 . 02968 
. 02997 
. 03026

34. 3678 
34. 0273 
33. 6935 
33. 3662 
33. 0452

1. 00042 . 00043 
. 00044 . 00045 
. 00046

0. 99958 . 99957 . 99956 . 99955 
. 99954

20
19
18
17
16
15
14
13
12
11

45
46
47
48
49

0. 03054 .03083 .03112 
.03141 .03170

32. 7455 
32. 4367 
32. 1337 
31. 8362 
31. 5442

0. 03055 
. 03084 . 03114 
. 03143 
. 03172

32. 7303 
32. 4213 
32. 1181 
31. 8205 
31. 5284

1. 00047 
.00048 
. 00048 
.00049 
. 00050

0. 99953 
. 99952 
. 99952 
. 99951 
. 99950

50
51
52
53
54

0. 03199 
.03228 
.03257 . 03286 .03316

31. 2576 
30. 9761 
30. 6996 
30. 4280 
30. 1612

0. 03201 
. 03230 
. 03259 
. 03288 . 03317

31. 2416 
30. 9599 
30. 6833 
30. 4116 
30. 1446

1. 00051 . 00052 
.00053 
. 00054 
. 00055

0. 99949 .99948 .99947 . 99946 
.99945

10
9
8
7
6
5
4
3
2
1
0

55
56
57
58
59
60

0. 03345 .03374 
.03403 ·. 03432 .03461 

0. 03490

29. 8990 
29. 6414 
29. 3881 
29. 1392 
2& 8944 
28. 6537

0. 03346 . 03376 
. 03405 
. 03434 
. 03463 

0. 03492

29. 8823 
29. 6245 
29. 3711 
29. 1220 
28. 8771 
28. 6363

1. 00056 
.00057 
.00058 . 00059 
. 00060 

1. 00061

0. 99944 
.99943 . 99942 . 99941 
. 99940 

0. 99939

|91e cos Diff.
1 ' sec cot Diff.

1' i&si Diff.
V CSC

Diff.
1' sin °/ί-88°



..■j- N atural Trigonometric Functions i : < § )

. . sin  ■
*· * £

Diff. CSC
Diff.

1 ' tan Diff.
1' cot Diff.

1 ' sec Diff.
1'

1
1

1
1
1

1

i
1

1

1
1
1
1

1
1

1

1
1
1

1

1

J

1
1

1

1

COS
- 1 7 7 °

Diff. *
:: i '  ■

. J.
io

2
3

-4

0,03490 
: 03515 
.03548 
.03577 
. 03606

29
29
29
29
29
r29
■'29
-30
.29
29

>29
29
29^

.29
29
29
29
29
29
29
29
29
30 
29

2 a  6537 
4170 

28. 1842 
27. 9551 

,. 7298

2367 
2328 
229 L 

.2253 
: \ 2218 
; 2182 

21'48 
,2 1 1 4 . 

2081 
2050

0. 03492 
. 03521 
. 03550 
. 03579 
. 03609

29
29
29
30 
29 
29 
29 
29

-29-
29
29
30 
29 
29 
29 
29 
29
29
30 
29 
29 
29 
29 
29
29
30 
29 
29 
29 
29 
29
29
30 
29 
29 
29 
29 ' 
29. 
29 * 
301 
29: 
29 
29, 
29
29
30 
29 
29 
-29 
29 
29 
29 
30; 
29,  
29 
29 
29
29
30 
29

28. 6363 
. 3994 

28. 1664 
27. 9372 

. 7117

2369 
2330 
2292 
2255 
2218 
2184 
2149 
2116 
2083 
2051 
2020 

< 1989 
1959 
1930 
1901 
1873 
1846 
1820 
1793 
1767 
1743 
1718 
1694 
1670 
1648 
1624 
1603 
1581 
1560 
1539 
1519 
1499 
1479 
1460 
1441 
14232 
1404; 
1387 
1:370 
1352 

f 1335;., 
1320 
1302 
1287 
1372 
1256 
1241 
1226 
121.2 
1197 ; 

'> 1184 ,; 
* n T ft; 
·■’ 115ft 

1143 
1130 
1117 
1J05 
1092 
1080 
1068

1. 00061 
. 00062 
. 00063 
. 00064 
. 00065

0. 99939 
. 99938 
. 99937 
. 99936 
. 99935

'*Vl
l - i

-'.I·.:
to1.· 
■.;.;i 
r.-'l 

1 
1 
1 
2 
1 

• •1 
1 .

, 1 '
. 1 

. 1 
2 
1 
1 
1 
1 

-2 
1 
1 
1 

-,1 
2 
1 . 
1 
1 
2 
1 
1 ,. 
2 
1 
1 
2 

■1 
: i  
. ■ ■'Z ■
. 1 

- . 1  
■r-j 2 : 

ί ; 
2 i 

v' I ; 
:·· 1 !i 

2 
1 
2 

■ 1 '' 
2 
1 
2 
1 
2 
1 
2 
1

60
59
58
57
56

5
6

• ;■ 7'' 
8 
9

0.03635 
. 03664 
:0369S 
. 03723 
; 03752

27. 5080 
. 2898 

27. 0750 
26. 8636 

.6555

0. 03638 
. 03667 
. 03696 
. 03725 
. 03754

27. 4899 
.2715 

27. 0566 
26. 8450 

. 6367

1.00066 
.00067 
.00068 
.00069 
. 00070

0. 99934 
. 99933 
. 99932 
. 99931 
. 99930

55
5-4
53
52
51
50
49
48
47
46

10
11
12
13
14

0. 03781 
.03810 
. 03839 
. 03868 
; 03897

26. 4505 
. 2487 

26. 0499 
25.8542 

. 6613

• 2018' 
.. 1988 ' 

1957 
:  1929 

1900 
.1872 
1844 
1818 

. 1792 
. 1766 

1741 
1716 
1693 
166» 
1646 
1623^ 
1601 
1580 
1558 
1538 
1517 
1498 
1477 
1459 
1440 
1421 
1403 

... 1385 
-1; 1368 

1351 
1334 
131« 
1301 

·. 1?86 
% 1270 

1254 
1240 
1225 
1210 
Ι ί9 6  
1182 

.. 1169 · 
1154v 
1142 
1128 
1116 
1103 
1091 
1078 
1067

0. 03783 
. 03812 
. 03842 
. 03871 
. 03900

26. 4316 
. 2296 

26. 0307 
25. 8348 
; . 6418

1-. 00072 
. 00073 
.00074 

... 00075 
.00076

0. 99929 
.99927 
. 99926 
.99925 
.99924

15
16
17
18 
19

0. 03926 
.03955 
. 03984 
.04013 
. 04042

25. 4713 
. 2$41 

25. 0997 
24. 9179 

. 7387

0. 03929 
. 03958 
. 03987 
. 04016 
. 04046

25. 4517 
. 2644 

25. 0798 
24. 8978 

. 7185

1.00077 
.00078 
. 00079 
. 00081 
. 00082

0,99923 
. 99Sf22 
.99921 
.99919 
.99918

45
44
43
42
41

20
21
22
23
24

0. 04071 
.04100 
.04129 

.1 04159 
04188

24. 5621 
. 3880 
. 2164 

24. 0471 
23. 8802

0. 04075 
. 04104 
. 04133 
. 04162 
. 04191

24 5418 
. 3675 
. 1957 

24. 0263 
23. 8593

1. 00083, 
.00084 
. 00085 
.00087 
. 00088

0.99917 
.99916 
. 99915 
. 99913 
. 99912

40
39
38
37
36

25
26
27
28 
29

0; 04217 
.04246 
. 04275 
. 04304 
. 04333

Zsf
29
29
29
29
29
29
29
29
29
29
29
29 
.29* 
-89;
30 
29 
29 
29 
.29 
«29 
'29
29
29
29;
29-
29!
29
29
29
29
29
29
29
30 
29

23. 7156 
. 5533 
. 3932 
.2352 

23. 0794

0. 04220 
. 04250 
. 04279 
. 04308 
. 04337

23. 6945 
. 5321 

; . 3718 
. 2137 

23. 0577

1. 00089 
. 00090 
. 00091 

:·. 00093 
.00094

0. 99911 
.99910 
.99909 
.99907 
.99906

33
34 
33 
32 
31

30
31
32
33
34

0. 04362 
. 04391 
. 04420 
. 04449 
. 04478

22. 9256 
. 7739 
. 6241 
. 4764 
. 3305

0. 04366 
. 04395 
. 04424 
.04454 
. 04483

22. 9038 
. 7519 
. 6020 
. 4541 
. 3081

1. 00095 
. 00097 
.00098 
. 00099 
. 00100

0.99905 
.99904 
.99902 
. 99901 
.99900

30
29
28
27
26

35
36
37
38
39

0. 04507 
. 04536 
. 04565 
. 04594 
. 04623

22. 1865 
22. 0444 
21. 9041 

. 7656 
. . 6288

0. 04512 
.04541 
. 04570 
. 04599 
. 04628

22. 1640 
22. 0217 
21. 8813 

. 7*26 

. 6056

1 . 00102 
?. 00103 
. 00104 
. 00106 
. 00107

0. 99898 
.99897 
. 99896 
, 99894 
. 998&a

25
24
23
22
21

40
"41
42
43 

'44

0. 04653 
. 04682 
. 0|H 1 
. 04740 
. 0476.9

21. 4937 
: . 3603 
• . 2285 

21. 0884 
20. 9698

0. 04658 
.04687 
. 04716 
. 04745 
. 04774

21. 4704 
• . 3369 

2049 
21. 0747 
20. 9460

1. 00108 
.00110 
. 001.11 
.00133 
. 00114

0; 99892 
199890 
. 99889 
. 99388, 
. 99886

20 
19 
I S  
1 7  

Ί16  

15 
ii:4 ■ 
?13 
Έ2] 

J t l  \

45
46 

.47
48

'49

0. 04798 
. 04827 
. 04856 
- 04885 
. 04914

20. 8428 
. 7174 
. 5934 
.4709 
. 3499

0. 04803 
. 04833 
. 04862 
. 04891 
. 04920

20.8188 
6932 

. 5691 

. 4465 

. 3253

1. 00115 
.00117 
. 00118 
. 00120 
. 00121

0.99885 
^99883 
.'99882 
. 99881 
.., 99879

50
51
52
53
54

0. 04943 
. 04972 
- 05001 
. 05030 
.  05059

20. 2303 
20. 1121 
19. 9952 

. 8798 
v 7656

0. 04949 
. 04978 
. 05007 
.05037 
.05066

20. 2066 
20. 0872 
19. 9702 

. 8546 

. 7403

1. 00122 
. 00124 
0^125 

. 00127 

.00128

0. 99878 
. 99876 
.99875 
.. 99873 
. 99872

n o
\ 9
n 8
9 < 7 . 
‘?i:6

55
56
57
58
59
60

0. 05088 
.  05117
- 05146
- 05175
-  05205 

0 . 05234

19. 6528 
. 5412 
. 4309 
. 3218 
. 2140 

19. 1073

0. 05095 
. 05124 
. 05153 
.05182 
.05212 

0. 05241

19. 6273 
. 5156 
. 4051 
. 2959 
. 1879 

19. 0811

li 00130 
. 00131 
. 00133 
.00134 
: 00136 

1. 00137

0. 99870 
I 99869 
. 99867 
.99866 
. 99864 

0. 99863

.·
I

3
2
1
0

t
Ο Ίο ^ cos Diff.

1 ' s e c Diff.
V cot Diff.

1 ' tan Diff.
V CSC

Diff.
1' e in Dr * 8 7 °



N atural Trigonometric Functions

3 0-+ .*  sin Diff.
1 ' C8C Diff.

Γ tan Diff.
1 ' cot Diff.

1 ' s e e Diff.
V COS

- 1
Diff.

I ' -

7 6 °
4·

• / 
0 
1 
2
3
4

0. 05234 
. 05263 
. 05292 
. 05321 
. 05350

29
29
29
29
29
29
29
29
29
29
29
29,
29
29
29
29
29
29
.29
29
30 
29 
29 
"2d 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
2 9 ; 
29 
29 ί 
29 
29 
29

-29
29
29
29
29
29
29
29;i
2 9 ;
29
29
29
30 
29 
29 
29 
29 
29 
29 
29

19. 1073 
19. 0019 
18. 8975 

.79 44  

.6923

1054 
1044 
1031 
1021 
1009 
999 

; 988 
977 

"-967 
: 3 5 7 ' 

'947 
■937 

,92 7  
917Ofiq

0. 05241 
. 05270 
. 05299 
. 05328 
. 05357

29
29
29
29
30 
29 
29 
29 
29 
M  
<29 
29

-29
29
29
30 
29

- 2 9
29
29
30 
29 
29 
29 
29
29
30 
29 
29 
29
29
30 
29 
29 
29
29
30 
29 
29
29
30 
29 
29 
29
29
30 
29 
29 
29
29
30 
29 
29 
29 
3b 
29 
29

: ? 9
29
30

19,0811 
18. 9755 

. 8711 

. 7678 

. 6656

1056 
1044 
1033 
1022 
lO il 
iooo? 
990/ 

. ’9 7 8 ' 
969. 
958; 
948 
939 

_ 929 
'9 1 9  

909 
901 
891

Γ.. 882
874
8§5
856
847

.840
831
823
815
807
799
792
784
777
770

.762
755
748
742
734

.728
721
714
708
702
695
689
683
678
671
665
659
654
648
642
637
632
626
621
615
611
605
600

1.00137 
.00139 
.00140 
.00142 
- Ο0ΪΪ3

2 
1 
2 

■ 1 
2

ή
1
2
1
2
2
1
2
1

. 2 
' 2 

1 
2 
2 
1 
2 
2 
2 
1 
2 
2 
2 
1 
2 
2 
2 
1 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2

0. 99863 
. 99861 
. 99860 
. 99858 
; 99857

2
1
2
t
2

: I 
2 
i  
2 
2 
1 
%
2
1
2
1
2 
2 
1 
2 
2 . 
2 
1 
2

' 2 . 
1 
2 
2 
2 
2 
V 

r 2‘ 
2 
2 
2 
1 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 . 
2 
2 
*·- 
2

60
59
58
si

1 56

5
6 

■7 
8 
9

0. 05379 
. 05408 
. 05437 
. 05466 
. 05495

18. .5914 
.49 15  
. 13927 
.29 50  
.19 83

0. 05387 
. 05416 
. 05445 
. 05474 

: . 05503

1 a  5645 
.-4645 

Λ . 3655 
.2677 
.1708

1. 00145 
.00147 
.00148 
. 00150 
.00151

0. 99855 
·. 99854 
. 99852 
. 99S£1 
. 99349

' 55 
54 
5? 
52 

15%
10
11
12
13.
14

0. 05524 
. 05553 
. 05582 
. 05611 
. 05640

18. 1Q2(> 
18. 0079 
17. 9142 

. 8215 

. ,7298

0. 05533 
. 05562 
. 05591 
. 05620 

: .  «5649

l a  0750 
17. 9802 

.8863 

. 7934 

.701.5

1. 00153 
. QQ155 
.00156 
. 00158 
. 00159

0. 99847 
V 99846 
. 99844 
. 99842 
. 99841

50
49
48
47
46
45
44
43
42
41,

15
16
17
18 
19

0. 056<59 
.05698 
. 05727 
. 05756 
. 05785

17. 6389 
. 5490 
. 4600 
. 3720 
. 2848

899
890*

872 r 
864< 
8££ 
847 
837 
830 
822 
813 
806 
798 
79tt. 
783 

’ 775 
768 

. 761 
754- 
747 
739 

..··. 733 
726 
720 
713 
707 
700 
694 
688 
68V 
676 
66$ 
664 
658 
652 
647 
641 
635 
630 
625 
619 
614 
609 
604; 
599

0. 05678 
.05708 
. 05737 

: . 05766 
. 05P»5

17. «106 
. 5205 

A. i43I4 
• 3432 
.2558

1. 00161 
. 00163 
. 00164 
. 00166 
. 00168

0. 99839 
. 99838 
.99836 
.99334 
. 99833

20
21
22
23
24

0. 05814 
. 05844 
I 05873 
,05902  
,  05931

17. 1984 
. 1130 

17. 0283 
16. 9446 

. 8616

0. 05824 
. 05854 
. 05883 
. 05912 
. 05941

17. 1693 
17. 0837 
16. 9990 

. 9150 

. 8319

1. 00169 
. 00171 
. 00173 
.00175  
. 00176

0. 99831 
: 99829 

99827 
. 99826 
. 99824

4u
39
38
37
36

25
26
27
28 
29

0. 05960 
. 05989 
. 06018 
. 06047 
. 06076

16. 7794 
. 6981 
. 6175 
. 5377 

, . 4587

0. 05970 
. 05999 
. 06029 
. 06058 

.. 06087

16. 7496 
. 6681 
. 5874 
. 5075 
. 4283

1. 00178 
. 00180 
. 00182 
.00183 
. 00185

0. 99822 
. 99821 
. 99819 
.99817 

*. 998115

35
34
33
32
31

30
31
32
33
34

0. 06105 
.06134 
.06163 
.06192 
.06221

16. 3804 
. 3029 
. 2261 
. 1500 

16. 0746

0. 06116 
. 06145 
. 06175 
. 06204 
. 06233

16. 3499 
. 2722 
. 1952 
. 1190 

16. 0435

1. 00187 
. 00189 
.00190 
.00192 
. 00194

0. 99813 
. 99F12 
. 99810 
. 99808 
.99806

.-30.’
29
28.
27
26;
25
24,
23:
22
21
20
19
18
17
16
15
14
13
12
i i .
10
9
8
7.
6

35
36
37
38
39

0. 06250 
. 06279 
.06308 
. 06337 
. 06366

15. 9999 
. 9260 

, . 8527 
. 7801 
. 7081

0. 06262 
. 06291 
. 06321 
. 06350 
. 06379

15. 9687 
. 8945 
. 8211 
. 7483 
. 6762

1. 0019 6 
. 00198 
.00200 
.00201 
. 00203

0. 99804 
.99803 
. 99801 
. 99799 
.99797

40
41

J & .
43
«4

0. 06395 
. 06424 
;· 06453 
 ̂06482 

;06511

15. 6368 
. 5661 
. 4961 
. 4267 
. 3579

0. 06408 
. 06438 
. 06467 
. 06496 
. 06525

15. 6048 
. 5340 
. 4B38 
. 3943 
, 3254

1. 00205 
.00207 
.00209 
.00211 
. 00213

0. 99795 
. 99793 
. 99792 
. 99790 
. 99788

'45
46
47
48
49

0. 06540 
. 06569 
. 06598 
. 06627 
. 06656

15. 2898 
. 2§22 
. 1553 

, . 0889 
IS. 0231

0. 06554 
. 06584 
. 06613 
. 06642 
. 06671

15. 2571 
. 1893 
. 1222 

15. 0557 
14 9898

1.00215 
.00216 
. 00218 
.00220 
.00222

0. 99786 
. 99784 
. 99782 
.99780 
. 99778

.50
51
52
53
54

0. 06685 
. 06714 
. 06743 
. 06773 
. 08802

14. 9579 
, .  8932 
.8291 
. 7656 
. 7026

0. 06700 
. 06730 
. 06759 
. 06788 
. 06817

14 9244 
. 8596 
. 7954 
. 7317 
. 6685

1. 00224 
.00226 
.00228 
.00230 
.00232

0. 99776 
.99774 
. 99772 
. 99770 
. 99768

55
56
57
58
59
60

0. 06831 
. 06860 
. 06889 
. 06918 
. 06947 

0. 06976

14. 6401 
. 5782 

λ . 5168 
. 4569 
. 3955 

14. 3356

0. 06847 
. 06876 
. 06905 
. 06934 
. 06963 

0. 06993

14 6059 
. 5438 
. 4823 
. 4212 
. 3607 

14. 3007

1. 00234 
. 00236 
. 00238 
. 00240 
. 00242 

1. 00244

0. 99766 
. 99764 
. 99762 
.99760 
. 99758 

0. 99756

0 
4 
3 
2
1
o ;

t
9 3 ® -» coe .. Diff.

1' sec · ,Diff-. 
1 '  ■ ; cot Diff.

1 ' ta n . Diffs,
V

Λ * '·.'
e s c Diff.

‘ 1 'C· '
Diff.

i '« -8 6 °



N atural Trigonometric Functions ( § >

4 ° -*  .
*  am

Diff.
1' CSC Diff.

1' tan Diff.
V c o t Diff.

V sec Diff.
V cos - 1 7 5 °

Diff. 4·
Γ

I
0
1
2
3
4

0. 06976 
.07005 
. 07034 
. 07063 
. 07092

29
29
29

’29
129
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29'
29
29
29

14. 3356 
. 2762 
. 2173 
. 1589 
. 1010

594 
589 
584- 
579 
575 
570 
565 
561 
556 
552 
547 
543 
539 
534 
531 
526 
522 
518 
514 
510 
506 
502 
499 
494 
491 
487 
484 
480 
476 
473 
469 
466 
463 
459 
456 
452 
449 
446 
443 
439 
437 
433 
431 
427 
424 
421 
419 
415 
413 
409 
407 
404 
402 
398 . 
396- 
393 
391. 

'388,; ·,: 
385 : 
383

0. 06993 
. 07022 
.07051 
.07080 
.07110

29
29
29
30 
29 
29
29
30 
29 
29
29
30 
29 
29
29
30 
29 
29
29
30 
29 
29
29
30 
29 
29
29
30 
29 
29
29
30 
29
29
30 
29 
29
29
30 
29 
29
29
30 
29
29
30 ' 
29
29
30 
29 
29
29
30 
29
29
30
29 
291
30 
29

14. 3007 
. 2411 
. 1821 
. 1235 
. 0655

596 
_ 590 

586 
580 
576 
572 
567 
562 
557 
554 

' 548 
545 
540 
536 
532 
527 
524 
519 
516 
511 
508 
503 
500 
496 
493 
488 
485 
482 
478 
474 
471 
467 
464 
461 
457 
454 
450 
448 
444 
441 :
438 
435 
431 
429 
426 

,7 423· 
419 ' 
417 
414. 
411 : 
409 
405 
403 
400 ■ 
397 
395 

: 392 
389 
387. 
.384 :.

1. 00244 
. 00246 
. 00248 
. 00250 
. 00252

2
2
2
2
2
3
2
2
2
2
2
•2
2
3
2
2
2
2
2
3
2
2
2
3
2
2
2
3
2
2
3
2
2
2
3
2
3
2
Z
3
2
2
3
2:·
3
2
3
2
2
3
2
3
2
3
2
3
2
3
2
3

Oi 99756 
. 99754 
.99752 
.99750 
. 99748

V<2 
. 2 

2 
2 
2 
2 
2 

.. 2 
‘ 2· 

2 
2 
.3 
2 
2 
2 
2 
2 
2 
3 
2 
2 
2 
2 
3 ό
2 
2 

. 3
■ 2 : 
; 2
.-3 . 
2 

:'2 ■ 
:r-2 ■■ 
e .3 , 

'"'2"
■ 2 

3 
2 
3 
2 
2 
3 
2 
2
3
2
3
2
3
2
3
2
2
3
2
3
2
3
3

60
59
58

*57
56

5
6
7
8 
y

0. 07121 
. 07150 
. 07179 
. 07208 
.07237

14. 0435 
13. .9865 

. 9300 

. 8739 

. 8183

0. 07139 
. 0716S 
. 07197 
. 07227 
. 07256

14. 0079 
13. 9507 

. 8940 

. 8378 

.7821

1. 00254 
. 00257 
. 00259 
,00261 
. 00263 

1. 00265 
. 00267 
. 00269 
. 00271 
. 00274

0. 99746 
.99744 
.99742 
. 997.40 
: 99738

•55
54
53
52
51

10
11
12
13
14

0. 07266 
. 07295 
. 07324 
. 07353 
. 07382

13. 7631 
. 7084 
.6541 
. 6002 
. 5468

0. 07285 
.07314 
. 07344 
. 07373 
. 07402

13. 7267 
. 6719 
. 6174 
. 5634 
. 5098

0. 99736 
.99734 
.99731 
.99729 
.99727

50
49

"48
.47
'46

15
16 
17 
IS 
19

0. 07411 
. 07440 
. 07469 
. 07498 
; 07527

13. 4937 
. 4411 
. 3889 
. 3371 
. 2857

0. 07431 
. 07461 
.07490 
. 07519 
. 07548

13. 4566 
. 4039 
. 3515 
. 2996 
. 2480

1,00276 
. 00278 
. 00280 
. 00282 
. 00284

0. 99725 
. 99723 
.99721 
. 99719 
. 99716

45 
44 

: 43 
42 
41

20
21
22
23
24

0. 07556 
. 07585 
. 07614 
. 07643 
. 07672

13. 2347 
. 1841 
. 1339 
. 0840 

13. 0346

0. 07578 
. 07607 
. 07636 
. 07665 
. 07695

13. 1969 
. 1461 
. 0958 

13. 0458 
12. 9962

1; 00287 
, 00289 
. 00291 
. 00293 
. 00296

0. 99714 
. 99712 
. 99710 
. 99708 
. 99705

40
39
38
37
36

25
2G
27
28 
29

0. 07701 
; 07730 
. 07759 

07788 
. 07817

12. 9855 
. 9368 
. 8884 
. 8404 
. 7928

0. 07724 
. 07753 
. 07782 
. 07812 
. 07841

12. 9469 
. 8981 
. 8496 
. 8014 
. 7536

1. 00298 
. 00300 
. 00302 
. 00305 
. 00307

0. 99703 
.99701 
. 99699 
.99696 
.99694

35
34
33
32
31

30
31
32
33
34

0. 07846 
. 07875 
. 07904 
. 07933 
. 07962

12. 7455 
. 6986 
. 6520 
. 6057 
. 5598

0. 07870 
. 07899 
. 07929 
. 07958 
. 07987

12. 7062 
.6591 
. 6124 
. 5660 
.5199

1. 00309 
,00312 
. 00314 

! : 00316 
. 00318

0. 99692 
.'99689 
.99687 
.99685 
. 99683

30
29
28
27
26

35
36
37
38
39

0. 07991 
. 08020 
.08049 
. 08078 
. 08107

12. 5142 
. 4690 
. 4241 
. 3795 
; 3352

0. 08017 
.08046 
. 08075 
. 08104 
. 08134

12; 4742 
. 4288 
_ 3838 
. 3390 

. ,  2946

1. 00321 
. 00323 
. 00326 
. 00328 
. 00330

0.99680 
.99678 
.99676 
. 99673 
.99671

25
24
23
22
21

40
41
42
43
44

0. 08136 
. 08165 
.08194 
. 08223 
: 08252

12. 2913 
. 2476 
. 2043 
. 1612 
. 1185

0: 08163 
08192 

. 08221 

.08251 

. 08280

12. 2505 
; '2067 
j 1632 
.1201 
. 0772

1. 00333 
.00335 
.00337 
.00340 
.00342

0. 99668 
.99686 
.99664 
.99661 
.99659

20
19
18
17
in

45
46 
47-
48
49

0. 08281 
. 08310 
. 08339 
. 08368 
. 08397

12. 0761 
12. 0340 
11. 9921 

. 9506 

. 9093

0. 08309 
. 08339 
, 08368 
. 08397 
. 08427

12. 0346 
11. 9923 

. 9504 

.9087 
.. 8673

1. 00345 
.00347 
. 00350 
.00352 

··: 00354

0. 99657 
. 99654 
. 99652 
. 99649 
. 99647

15· 
14 
13 

. 12 
11 
10 ' 
9 
8 
7 
6

50
51
52
53 
54 '

0. 08426 
. 08455 
. 08484 
. 08513 
. 08542

11. 8684 
. 8277 
. 7873 
. 7471 
. 7073

0. 08456 
.08485 
. 08514 
.08544 
.08573

11. 8262 
:. 7853 
: . 7448 
. 7045 
.6645

1. 00357 
.00359 
.00362 
.00364 
.00367

0; 99644 
.99642 
.99639 
. 99637 
. 99635

55
56
57
58 
5-9 
60

0. 08571 
. 08600 
. 08629 
. 08658 
. 08687 

0. 08716

11. 6677 
.6284 
.5893 
. 5505 
. 5120 

11. 4737

0. 08602 
. 08632 
. 08661 
V 0869Q 
. 08720 

0. 08749

11. 6248 
. 5853 
.5461  
. 5072 

. . 4685 
11. 4301.

I. 00369 
00372 

; 00374 
.00377 
. 00379 

1.00382

0. 99632 
. 99630 
. 99627 
. 99625 
. 99622 

0. 99619

9
4
3
2
1
0

9 4 ® 4  COS ;
Diff.

V ’·. aec .
Diff./. 

V
•\\r

cot . .
Diff. ten Diff. 

" 1' CSC
Diff.

1' eln Di ^ 8 5 °



5 ° -*
4- sin

o.-ds7i| 
λΘ8745 
,’08774 
.0880$  
- 0 8 ^  

|0. 0886Θ 
. 08889 
. 0891 
. 0894 
. 0897

10 0. 09005
11 .09034
12 . 09063
13 ::  09092
14 «091 21
15 ft 09150
16 .09179
17 . 09208
18 09237
19 ..109266
20 0, 09295
21 ^ 09324
22 ^09353
23 .09382
24 . Q9411
25 0. 09440
26 .’ 09469
27 VJ09498
28 .M 5 2 7
29 •7.09556
30 0. 09585
31 . 09614
32 .09642
33 .09671
34 . ORI OO
35 0. 09729
36 .097-58
37 I 09787
38 . 09816
39 .09845
40 0 0 9 8 7 4
41 .09903
42 .09932
43 . 09961
44 .09990
45 0. 10019
46 .10048
47 .10077
48 . 10106
49 . 10135
50 0. 10164
51 .10192
52 .10221
53 .10250
54 .10279
55 0. 10308
56 .10337
57 .10366
58 .10395
59 .10424
60 0. 10453
♦ '

cos

Diff
1'

$
c-29
c29
29
28
29
29
29
29
29
29
29
2 9
29
29
29
29
29
29
29

.29
29
29
29
29
29
29
29
29
29
29
29
28
29
29
29
29
29
29
29
2.9
29
29
29
29
29
29
29
29
29
29
28
29
29
29
29
29
29
29
29
29

Diff;
1 '

csc i

11. 4737 
.4357  
.3979  
.3604  

... 3231
11. 2861 

. 2493 

. 2128 

. 1765 
·: ,1404
H.~1045 

0689 
11.·0336 
10. 9984 

.9635
10; 9288 
·,. 8943 

: 8600 
8260 

-  ._7921 
10. 7585 

. 7251 
,  6919 
-i <*589 

5.;? 45261
1035935 

■£5611 
ί v5289 
.4969  
. 4650

10. 4334 
. 4020 
. 3708 
. 3397 
. 3089

10. 2782 
','2477 
.v2l74 
.1873  
.1573

10. 1275 
. 0979 
: 0685 
. 0392 
.,0101

9. 98123 
.95248 
.92389 
.-89547 
. 86722

9.83912 
;81119 
.78341 
. 75579 
:72833

9. 70103 
67387 
64687 
62002 
59332 

9. 56677

N atural Trigonometrjp Ju n c t io n s

sec

Diff.
1'

380
378ili75.
373
p o
368* 
365 
363 
361 
359 
356 
353 
352 
349 
347 
345 
343 
340 
339 
336 
334 
332 
330 
328 
326 

. 324 
322 
320 
319 

.316 
314 
312 
311 
308 

.307 
305 
303 
301 
300 
298 
296 
294 
293 
291 

2887 
2875 
2859 
2842 
2825 
2810 
2793 
2778 
2762 
2746 
2730 
2716 
2700 
2685 
2670 
2655

tan

0. 08?49 
0877$ 
08807 
08837 
08866

0. 08895 
·. 08925 
.08954 
.08983 
,09013

0. 09042 
09071 
09101 
09130 
09159 

0.09189 
. 09218 
. 09247 
. 09277 
,_093X>6 

0. 09335 
; 09365 
. 09394 
. 09423 
.09453 

a ' 09482 
.09511 
. 09541 
. 09570 
. 09600

0. 09629 
. 09658 
. 09688 

09717 
.09746

0. 09776 
.09805 
. 09834 
. 09864 
. 09893

09923
09952
09981
10011
10040

0- 10069
10099
10128
10158
10187

0; 10216
10246
10275
10305
10334

0. 10363 
10393 
10422 
10452 
10481 

0. 10510

cot

ϊ’Λϋ :
Diff.
V?

29
29
30 
29
29
30 
29
29
30 
29
29
30 
29
29
30 
29
29
30 
29
29
30 
29
29
30 
29
29
30 
?9 
30 
29
29
30 
29
29
30 
29
29
30 
29, 
30 
29
29
30 
29
29
30
29
30 
29
29
30
29
30 
29
29
30
29
30 
29 
29

Diff
1'

cot

11. 4301 
. 3919 
. 3540 
.3163 
. 2789

11. 2417 
. 2048 
. 1681 
. 1316 
. 0954

11. 0594 
11. 0237 
10. 9882 

. 9529 
^9178 

10.8829 
.8483 
. 8139 

. ..: 7797
JL’ 7457 
10‘7119 
->.6783 

, 6450 
61 lg  

^  ; 5789 
10-5462 
v .5136 
; i 4813 

; -?4491 
r;vsli.*72 
10>3854 
',3 5 3 8  
-t 3224 
,2913 
. 2602

J O. 2294 
. 1988 

-1 6 8 3  
. 1381 
. 1080

10. 0780 
. 0483 

10. 0187 
9. 98931 

96007
9. 93101 
. 90211 
. 87338 
.84482 
. 81641 

9. 78817 
. 76009 
.73217 
. 70441 
. 67680

9. 64935 
.62205 
. 59490 
. 56791 
. 54106 

91TS1436

tan

V

j- 
382  ̂
379 
377 
374 
372 
369 
367! 
365 
362 
360 
,357 
355 
353 = 
351 
349 ■ 
346 

; 344 
. 342 

340 
338 
.336 
333 
332 
329 
327 
326 
323 

. 322 
319 
318 
316 
314 
311 
311 
308 
306 
305 
302 
301 
300 
297 
296 

2939 
2924 
2906 
2890 
2873 
2856 
2841 
2824 
2808 
2792 
2776 
2761 
2745 
2730 
2715 
2699 
2685 
2670

Diff.
1'

3·'-'
sec

i.·} 1^0382 
%0O385 
;β038 ϊ 
. ΘΟ390 
.00392

1.00395 
,00397 
.00400 
. 00403 
. 00405

1.00408 
. 00411 
,00413 
. 00416 
. 00419

1. 00421 
.00424 
. 00427 
.00429 
,<XM32

1. 00435 
. 00438 
; 00440 
„00443

1. 00449 
.00451 
.00454 
, 00457 

... 00460
b  00463 
.00465 
.,00468 
. 00471 
. 00474

1, 00477 
00480 

·. 00482 
.00485 
. 00488

1. 00491 
. 00494 
. 00497 
. 00500 
. 00503

1. 00506 
. 00509 
; 00512 
. 00515 
. 00518

1. 00521 
. 00524 
. 00527 
. 00530 
. 00533

1. 00536 
. 00539 
. 00542 
. 00545 
. 00548 

1. 00551

Diff.
1'

3
2
3
2

-3
2
3
3
2
3
3
2
3
32
3
3
2
3
3
32
3
3
3
2
3
3
3
3
2
3
3
3
3
32
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

0. 99619 
. 99617 
,99614 
. 99612 
. 9969,9 

0.; 99607 
.99604 
.99602 

\ 99599 
- 995<}6

0. 99594 
1.99591 
i .99588 
.,99586 
. 99583

0. 99580 
.99578 
i.99575 
. 99572 
.99570

Diff.
1'

cos

0. 99567 
. 99564 
.,99562 
. 99:559 
; 99556

0. 99553 
. 09551 

.·. 99548
·:. 99545
.99542

99540
99537
99534
99531
99528

0. 99526 
. 99523 
.99520 
. 99517 
. 99514

0. 99511 
. 99508 
. 99006 
. 99503 
. 99500

0. 99497 
. 99494 
. 99491 
: 99488 
. 99485

99482
99479
99476
99473
99470

0. 99467 
. 99464 
.99461 
. 99458 
. 99455 

0. 99452

B in

< 4 7 4 °

Diff. *
V

2
3 
2 
3 
2 
3 
2 
3 
3 
2 
3 
3 
2 
3 
3 
2 
3 
3 
2 
3 
3 
2 
3 
3 

; 3 
2 
3 
3 
3 
2 
3 
3 
3 
3 
2 
3 
3 
3 
3 
.3 
3 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3

60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41

30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0



N atural Trigonometric Functions

6 °-* .j, sin Diff.
1' CSC Diff.

1 ' tan Diff.
1' • cot Diff.

1 ' sec Diff.
1' cos - 1 7 3 °

Diff. *  
V

4
0
1
2
3
4

0. 10453 
. 10482 
. 10511 
. 10540 
. 10569

29
29
29
29
28
29
29
29
29
29
29
29
29
29

.29
29
29
28
.29
29
29
29
29
29
29
29
29
29
28
29
29
29
29
29
29
29
29
29
28
29
29
29
29
29-
29’
29
29
28
29
29
29
29
29
29
90'

9. 56677 
. 54037 
. 51411 
. 48800 
. 46203

2640 
2626 
2611 
2597 
2583 
2568 
2555 
2540 
2527 
2513 
2500 
2486 
2472 
2460 
2446 
2433 
2421 
2407 
2395 
2382 
2369 
2358 
2344 
2333 
2320 
2309 
2296 
2285 

. 2273 
2261 
2249 
2238 
2227 
2215 
2204 
2193 
2182 
2171 
2160 
2149 
2138 
2128 
2117 
2107 
2096 

■V* 2086 
: 2075 
'·: 2066 

2055 
2045 
2035 
2026 

. 2015 
2006 
1996 
1986 
1977 
196S; 
1957 
1949

0. 10510 
. 10540 
. 10569 
. 10599 
.10628

30
29
30 
29
29
30
29
30
29
30 
29
29
30
29
30
29
30
29
30 
29
29
30
29
30
29
30
29
30
29
30 
29
29
30
29
30
29
30
29
30
29
30
29
30
29
30
29
30
29
30
29
30
29
30
29
30
29
30
29
30 

,29

9. 51436 
. 48781 
. 46141 
. 43515 
. 40904

2655 
2640 
2626 
2611 
2597 
2583 
2569 
'2556 
2541 

-.12528 
2514 
‘2500 
2488 
2474 
2461 
2447 
2435 
2422 
2410 
2396 

. 2385 
2371 
2360 
2347 
2335 
2323 
2311 
2299 
2288 
2275 
2264 
2253 
2241 
2230 
2219 
2207 
2197, 
2185 
2175 
2163 
2153 
2143 
2131 
2121 

: 2111 
2101 
2090 
2080 
2070 
2059 
2050 
2040 
2030 

,?021 
2010, 
‘2001: 
1992 
1982 

‘ -1972, 
J. 1963'

1. 00551 
··. 00554 
; 00557 
. 00560 
. 00563

3
3
3
3
3
3
4 
3 
3 
3 
3
3
4 
3 
3 
3
3
4 
3 
3  
3

. 4 
3 

.3
3
4 
3
3
4 ■ 
3 :
3
4 
3 
3

' 4 :
3 

: 4 
3 
3 

. 4 
3 

. 4
3
4
3 

. 3
4
3
4 
3

A‘. 4 ■ 
• 3 .  

"'■\4 
*:$ b  
Xf3.. 
' A ]- 

3 
.4 

^ 3 
;;.4··

0. 99452 
. 99449 
.99446 
: 99413 
. 99440

3
3
3
3
3
3
3
3
4 
3 
3 
3 
3 
3
3
4 
3 
3 
3 
3.4...
3
3
3
3

■4'
3
3
4 
3 
3
3
4 
3
3
4 
3
3
4
3
4 
3
3
4
3
4 
3
3
4 
3 
A'
3
4
3
4
3
4
3
4 
3

$
60
59
58
57
56

5
6 
7 
8: 
9

0. 10597 
. 10626 
. 10655 
. 10684 
. 10713

9. 43620 
. 41052 
. 38497 
. 35957 
. 33430

0. 10657 
. 10687 
. 10716 
. 10746 
. 10775

9. 38307 
.. 35724 
.33155 
. 30599 
.28058

1. 00566 
.00569 
.00573 
.00576 
.00579

0. 99437 
. 99434 
. 99431 
V99428 
. 99424

55
54
53
52
51

10
11
12
13
14

0. 10742 
.10771 
.10800 
, 10829 
. 10858

9. 30917 
. 28417 
. 25931 
. 23459 
·. 20999

0. 10805 
. 10834 
. 10863 
. 10893 
. 10922

9. 25530 
.23016 
.20516 
. 18028 
. 15554

1. 00582 
.00585 
.00588 
. 00592 

. .  00595

0. 99421 
Λ 99418 
.99415 
. 99412 
. 99409

bU
49
48
47
46

15
16
17
18 
19

0. 10887 
. 10916 
. 10945 
. 10973 
. 11002

9. 18553 
. 16120 
. 13699 
. 11292 
. 08897

0. 10952 
. 10981 
. 11011 
. 11040 
. 11070

9. 13093 
.10646 
. 08211 
. 05789 
. 03379

1.J00598 
.00601 
. 00604 
. 00608 
.00611

0. 99406 
.99402 
. 99399 
. 99396 
.99393

45
44
43
42
41

20
21
22
23
24

0. 11031 
.11060 
. 11089 
. 11118 

11147

9. 06515 
. 04146 

9, 01788 
& 99444 
.97111

0. 11099 
.11128 
. 11158 
. 11187 
. 11217

9. 00983 
8. 98598 
. 96227 
. 93867 
. 91520

1. 00614 
.00617 
. 0Q621 
. 00624 

, V DQ627

0. 99390 
. 9.9386 
. 99383 
. 99380 
: "99377

40
39
38
37
36

25
26
27
28 
29

0. 11176 
.. 11205 
. 11234 
. 11263 

'.  11291

8. 94791 
. 92482 
. 90186 
. 87901 
.85628

0. 11246 
. 11276 
. 11305 
. 11335 
. 11364

8. 89185 
. 86862 
. 84551 
. 82252 
. 79964

1. 00630 
:00634 
.00637 
. 00640 
. 00644

0: 99374 
!. .99370 
: 99367 
1 99364 
.99360

35
34
33
32
31

30
31
32
33
34

0. 11320 
.11349 
.11378 
. 11407 
.11436

8. 83367 
.81118 
. 78880 
. 76653 
. 74438

0. 11394 
. 11423 
.11452 
. 11482 
. 11511

8. 77689 
,. 75425 
r. 73172 
.70931 
. 68701

1. 00647 
.00650 
. 00654 
.00657 
.00660

0. 99357 
V993d4 
.99351 
.99347 
. 99344

30
29
28
27
26

35
36
37
38
39

0. 11465 
. 11494 
. 11523 
. 11552 
. 11580

8. 72234 
c 70041 
.67859 
. 65688 
1 63528

0. 11541 
. 11570 
.11600 
. 11629 
.11659

8. 66482 
. 64275 
. 62078 
. 59893 
. 57718

1. .00664 
.00667 
.00671 
.00674 
.00677

0. 99341 
.99337 
. 99334 
.99331 
.99327

2b
24
23
22
21

40
41
42 

.43
44.

0. 11609 
ί  11638 
.11667 
i ' l  1696 
: 117.25

8. 61379 
. 59241 
?57113 

i;Ms4996 
1; 52889

0. 11688 
V 11718 
.11747 
. 11777 
. 11806

8. 55555 
. 53402 
. 51259 
. 49128 

: . 47007

1. 00681 
. 00684 
.00688 
. 00691 
. 00695

0. 99324 
.99320 
. 99317 
. 99314 
. 99310

20
19
18
17
16

45
46
47 

' 48
49

0. 11754 
. 11783 
. Ϊ1812 
v 11840 
. 11869

8. 50793 
. 48707 
. 46632 
. 44566 
. 42511

0. 11836 
. 11865 
. 11895 
. 11924 
. 11954

8. 44896 
. 42795 
. 40705 
. 38625 
. 36555

1. 00698 
. 00701 
. 00705 
.00708 
.00712

0. 99307 
. 99303 
. 99300 
, 99297 
.99293

15
14
13
12
11

50
51
52
53
54

0. 11898 
. 11927 
; 11956 
. 11985 
. 12014

8. 40466 
. 38431 
.36405 
. 34390 
. 32384

0. 11983 
. 12013 
. 12042 
. 12072 
. 12101

& 34496 
. 32446 
. 30406 
. 28376 
. 26355

1. 00715 
.00719 
. 00722 
.00726 
.00730

a  99290 
^99286 
;.99283 

59279 
‘ ;. 99276

10
9
8
7
6

55
56
57
58
59 
60.:

0. 12043 
. 12071 
. 12100 
. 12129 
.12158 

0 12187

2$
29
29
29
29

8. 30388 
. 28402 
. 26425 
. 24457 
. 22500 

8. 20551

0. 12131 
. 12160 
,12190 
; 12219 
. 12249 

0. 12278

8. 24345 
. 22344 
.20352 

. .  18370 
. 16398 

8; 14435

1.0(3733 
. 00737 
;0Q74O 
*00744 
00747 

l;ij0751

Os-99272 
1.99269 
Γθ9265 
.99262 
:. 99258 

0. 99255

5
4
3
2
1
0

' t 1
9 6 ° - » cos

Diff.
1' 'sec Diff.

1' : COt Diff.
1 ' tan Diff.

1 '
*.^csc :pjff.

:fr ;
sin Ο ® ·ο ΐοi '« -o o



1 N atural Trigonometric Functions
·<

y o .*
1  sin Diff.

1' CSC
Diff.

Γ tan Diff.
1' cot Diff.

V
sec Diff.

V COS
< -1 7 2 °

Diff. *
Γ

” /" 
0 
1 
2
3
4

0. 12187 
. 12216 
. 12245 
. 12274 
. 12302 

0. 12331 
. 12360 
. 12389 
. 12418 
. 124^7
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29 
29 
28 
29 
29 
29 
29 

•29 
29 

; 28 
29 
29 
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29 
29 
29 
28 
29 
29

Ϊ 29 
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29 
29 
23 
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29 
29 
29 
29 
28 
29 
29 
29 
29 
29 
28 
29 
29 
29 
29 
29 
28 
29 
29 
29 
29 
29 
28 
29 
29 
29 
29 
28 
29 
29 
29. 
29 
29 
28

8. 20551 
. 18612 
. 16681 
. 14760 
. 12849 

a  10946 
. 09052 
.0 7 I67 
. 05291 
. 03423
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1931 
1921 
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1903 
1894 
1885 
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1841 
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1535
1529
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29
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29 
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29
30
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30
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30
29
30
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30 
30
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30
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30
29
30
29
30 
30
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30 
30
29
30 
30
29
30
29
30 
30
29
30 
30
29
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29
30 
30
29 
30·
30
29
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. 12481 
. 10536 
. 08600 
.06674
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1945 
1936 
1926 
1918 

.1908 
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1890 
1882 
1874 
1864 

r 1856 
<1848 

1839 
1831 
1822 

. 1814 
1806 
1797 
1790 

.1781 
1774 

. 1.765 
1758 
17.49 

. 1742 
. 1734 
, 1727 
: 1718 
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1703 
1696 
1689 
1681 
1674 
1667 
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1631 
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1617 
1610 
1603 
1596 
1590 
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1563 
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1550 
1543 
1536 
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1523 
1518 
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4
3
4
3
4 
4
3
4 
4
3
4 
4 
4
3
4
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4
3
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4 
4 
4 
4
3
4 
4 
4 
4 
4 
4
3
4 
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4 
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4 
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4 
4 
4 
4 
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4 
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4
4
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.99248 
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. 99240

4
3
4 
4
3
4
3
4 
4
3
4 
4
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3
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3
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3
4 
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4 
4
3
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4 
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4
3
4 
4 
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4 
4 
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4
4
4
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4
4
4
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58
57
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7
8 
9
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a  02848 
8.00948 
7. 99058 
,,97476

1. 00769 
. 00773 
. 00776 
. 00780 
.-00784

0. 99237 
. 99233 
. 99230 
. 99226 
. 99222

55
54
53
52
51

10
11
12
13
14

0. 12476 
. 12504 
. 12533 
. 12562 
. 12591 

0. 12620 
. 12649 
.12678 
.12706 

12735

8. 01565 
7. 99714 

97873 
: . 96040 

94216

0. 12574 
. 12603 
. 12633 

•.V 12662 
.12692

7/95302 
;■ 93438 
.91582 

>89734 
. 87895

1. 00787 
00791 

.. 00795 
! 00799 

... 00802

0. 99219 
. 99215 
. 99211 
. 99208 
. 99204
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49
48
47
46

15
16
17
18 

- 19

7.92399 
s 90592 
.88792 
.87001 
. 85218

0. 12722 
. 12751 
. 12781 
; 12810 
.12840 

0Γ12869 
. 12899 
. 12929 
. 12958 
. 12988

7. 86064 
. 84242 
;82428 
.806.22 

78825

1. 00806 
. 00810 
. 00813 
. 00817 
. 00821

0. 99200 
;;.9 9 l 97 
- .'99193 
;99189  
,09186

45
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43
42
41
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23
24

0. 12764 
. 12793 
. 12822 
.12851 

,.1.2880

7. 83443 
."81^77 

i5;179918 
i :78 i67 
i >76424

7. 77035 
.75254 
.73480 
. 71715 
. 69957

1. 00825 
. 00828 
\. 00832 
. 00836 
. 00840

0. 99182 
. 9,9178 
, 99173 
,93171 
.99167
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39
38
37
36

25 
' 26

27
28 
29

0-12908 
15937 

. 1296fe 

. 12995 

.13024

7:74689 
I 72962 
:71242 

! . 69530 
' .  67826

0. 13017 
E. 13047 
~. 13076 
'.13106 
. 13136

7. 68208 
. 66466 
. 64732 
. 63005 
.61287

1. 00844 
. 00848 
. 00851 

: .  00855 
. 00859

0.-99.163
,99160
.99156
.'99152
.99148
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34
33
32
31

30
31
32
33
34

0. 13053 
. 13081 
: i 3 i io  
: 13139 
. 13168

7. 66130 
Λ 64441 
. 62759 
. 61085 
.59418

0. 13165 
. 13195 
. 13224 
. 13254 
. 13284

7. 59575 
. 57872 
. 56176 
. 54487 
; 52806

1. 00863 
. 00867 
. 00871 
.00875 

00878

0. 99144 
.90141 
. 99137 
1 99133 
.99129
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29
28
27
26

35
36
37
38
39

0. 13197 
. 1&226 
. 13254 
. 13283 
f 13312

7. 57759 
. 56107 
. 54462 
,7 ;52825 
5 S i  1-94

0. 13313 
. 13343 
.13372 
. 13402 
. 13432

7. 51132 
. 49465 
.47806 
.46154 

..44 50 0

1. 00882 
. 00886 
.00890 
.00894 
. 00898

0. 99125 
. 99122 
. 99118 
. 99114 
.99110

25
24
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22
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'2 0
19
18
17
16

40
41
42
43
44

0; 13341 
. 13370 
. 13399 
. 13427 
. 13456

7, .,49571 
.*47-955 
. 46346 
.44743  
...4314$

0. 13461 
. 13491 

13521 
V13550 
. 13580

7.42871 
i 41240 

: . 39616 
. 37999 
. 36389

1. 00902 
.00906 
. 00910 
. 00914 
. 00918

0. 99106 
; 99102 
.99098  
. 99094 
. 99091

45
46
47
48
49 .

0. 13485 
. 13514 
, 13543 
,13572 
.13600

7. 41560 
. 39978 
. 38403 
. 36835 
. 35274

0. 13609 
. 13639 
. 13669 
. 13698 
. 13728

7. 34786 
. 33190 
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.30018 
. 28442

1. 00922 
. 00926 

... 00930 
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. 00938
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. 99083 
. 99079 
. 99075 
. S'9071
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. 13658 
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. 13716 
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.25310  
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.9 9 05 9  
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9
8
7
6
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58
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. 13802 
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. 13860 
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0. 13906 
. 13935 
. 13965 
. 13995 
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7. 19125 
.17594 
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. 14553 
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1. 00962 
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. 00979 
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0. 99047 
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: 99035 
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3
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1
0

t
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1' sec Diff.
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Diff.

r tan Diff.
1' CSC

Diff.
1' sin Diff.

1'*- 8 2 °



N atural Trigonometric Functions ( 3 6 )

8 °·*·
4, sin

Diff.
1' CSC Diff.

1 ' tan Diff.
1' cot Diff.

1 ' ■ sec Diff.
1 ' * "COS™·' r i 7 i °

Diff: 4- 
1'

0
1
2
3
4

0. 13917 
. 13946 
. 13975 
. 14004 
. 14033
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29 
29 

■ 29 
28 
29 
29 
29 
29 
28 
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28 
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29 
29 
29 
28 
29 
29 
29 
29 
28 
29 
29 
29 
28 
29 
29 
29 
28 
29 
29 
29 
29 
28 
29- 
29 
29 
28 
29 
29 
29 
28 
29 
29 
29 
28 
29 
29 
29 
28 
29 
29 
29 
28 
29 
29 
28

7. 18530 
. 17046 
.15568 
.14096 
. 12630

1484 
1478 
1472 
1466 
1459 
1454 
1448 
1441 
1436 
1430 
1424 
1418 
1412 
1407 
1401 
1395 
1390 
1384 
1379 
1373 
1367 
1362 
1357 
1351 
1346 
1340 
1335 
1330 
1325 
1319 
1314 
1309 
1304 
1299 
1294 
1289 

■ 1.284 
1278 
1274 
1269 
1264 
1259 
1255 
1249 
1245 
1240 
1235 
11231 
1226 
1221 
1217 
1212 
1207 
1203 
1198 
1194 
1190 
1185 
1180 
1177

0. 14054 
. 14084 
. 14113 
. 14143 
. 14173
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29
30 
30
29
30 
30
29 
30.
30 
30
29
30 
30
29
30 
30
29
30 
30 
30
29
30 
30
29
30 
30 
30
29
30 
30 
30
29
30 
30 
30
29
30 
30 
30
29
30 
30 
30
29
30 
30 
30 
30
29
30 
30 
30 
30
29
30 
30 
30 
30 
29

7. 11537 
. 10038 
. 08546 
. 07059 
. 05579

1499 
1492 
1487 
1480 
1474 
1468 

. 1463 
1456 
1450 
1445 
1438 
1433 
1427 
1421 
1416 
1410 
1404 
1399 
1393 
1388 
1382 
1376 
1372 
1365 
1361 
1355 
1350 
1344 
1339 
1334 
1329 
1324 
1319 
1313 

' 1308 
1304 
1298 

.1294 
1288 
1284 
1278 
1274 
1269 
1264 
1260 
1254 
1250 
1245 
1241 
1236 
1231 
1227 
1222 
1217 
1213 
1209 
1204 
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1195 
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1. 00983 
.00087 
. 00991 
.00995 
. 00999

4
4
4
4
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4 
4 
4
4 
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5 
4 
4
4
5 
4
4
5 
4 
4
4
5 
4
4
5 
4
4
5
4
5 
4
4
5
4
5
4
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■4 
5
4
5
4
5
4
5
4
5
4
5
4
5
4
5 
5

- 4 
5 
5
4
5 

• 5
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. 99023 
.99019 
.99015 
.99011

4
4
4
4
5 
4

. 4 
4 
4 
4 
4
4
5 
4 
4 
4 
4
4
5 
4

.4
4
5 
4 
4
4
5 
4 
4 
4

• 5 
4
4
5 
4
4
5 
4
4
5
4
5 
4
4
5
4
5
4
5
4
5
4
5
4
5 
4 ' 
5
4
5 
4
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59
58
57
56

5
6
7
8 
9

0. 14061 
. 14090 
. 14119 
.14148 
:14177

7. 1117.1 
.09717 
.08269 
. 06828 
.05392

0. 14202 
. 14232 
. 14262 
. 14291 
. 14321

7. 04105 
. 02637 

7. 01174 
6. 99718 
. 98268

1. 01004 
. 01008 
. 01012 
.01016 
. 01020

0. 99006 
.99002 
.98998 
. 98994 
. 98990

55
54
53
52
51

10
11
12
13
14

0. 14205 
.14234 
.14263 
.14292 
.14320

7. 03962 
. 02538 

7. 01120 
6. 99708 
.98301

0. 14351 
.14381 
. 14410 
. 14440 
.14470

6. 96823 
. 95385 
. 93952 
. 92525 
. 91104

1. 01024 
. 01029 
.01033 
.01037 
.01041

0. 98986 
.98982 
.98978 
.98973 
.98969

50
49
48
47
46

15
16
17
18 
19

0. 14349 
.14378 
. 14407 
. 14436 
. 14464

6. 96900 
.95505 
. 94115 
. 92731 
.91352

0. 14499 
. 14529 
. 14559 
. 14588 
.14618

6. 89688 
. 88278 
. 86874 
. 85475 
. 84082

1. 01046 
.01050 
.01054 
. 01059 
. 01063

0. 98965 
.98961 
. 98957 
.98953 
. 98948

45
44
43
42
41

20
21
22
23
24

0. 14493 
. 14522 
. 14551 
. 14580 
. 14608

6. 89979 
.88612 
.87250 
.85893 
. 84542

0. 14648 
. 14678 
. 14707 
. 14737 
. 14767

6. 82694 
.81312 
. 79936 
. 78564 
. 77199

1. 01067 
.01071 
.01076 
. 01080 
.01084

0. 98944 
.98940 
.98936 
. 98931 
. 98927

40
39
38
37
36

25
26 : 
27 ;
28 ',· 
29 *

0. 14637 
. 14666 
. 14695 
. 14723 
. 14752

6. 83196 
. 81856 
.80521 
.79191 
: 77866

0. 14796 
. 14826 
. 14856 
. 14886 
. 14915

6. 75838 
. 74483 
. 73133 
. 71789 
. 70450

1. 01089 
.01093 
.01097 
. 01102 
. 01106

0. 98923 
.98919 
.98914 
. 98910 
. 98906

35
34
33
32
31

30
31
32
33
34

0. 14781 
.14810 
.14838 
, 14867 
. 14896

6. 76547 
. 75233 
. 73924 
. 72620 
. 71321

0. 14945 
. 14975 
. 15005 
. 15034 
. 15064

6. 69116 
.67787 
. 66463 
. 65144 
. 63831

1. 01111 
.01115 
.01119 
. 01124 
. 01128

a  98902 
. 98897 
. 98893 
. 98889 
.98884

30
29
28
27
26

35
36.
37'
38
39 .

0. 14925 
. 14954 
. 14982 
. 15011 

-λ 15040

6. 70027 
. 68738 
. 67454 
, 66176 
. 64902

0. 15094 
. 15124 
. 15153 
. 15183 
. 15213

6. 62523 
. 61219 
. 59921 
. 58627 
. 57339

1. 01133 
. 01137 
. 01142 
. 01146 
. 01151

0. 98880 
. 98876 
. 98871 
. 98867 
. 98863

2b
24
23
22
21

40
41
42
43
44

0. 15069 
. 15097 
. 15126 
. 15155 
. 15184

6. 63633 
. 62369 
.61110 
. 59855 
. 58606

0. 15243 
. 15272 
. 15302 
. 15332 
. 15362

6. 56055 
. 54777 
. 53503 
. 52234 
. 50970

1. 01155 
.01160 
.01164 
.01169 
.01173

0. 98858 
.98854 
.98849 
. 98845 
. 98841

20
19
18
17
16

45
46
47
48
49

0. 15212 
. 15241 
. 15270 
. 15299 
. 15327

6. 57361 
. 56121 
. 54886 
. 53655 
. 52429

0. 15391 
. 15421 
. 15451 

.. 15481 
. 15511

6. 49710 
. 48456 
.. 47206 
. 45961 
. 44720

1. 01178 
.01182 
. 01187 
. 01191 
. 01196

0. 98836 
. 98832 
. 98827 
.98823 
; 98818

15
14
13
12
11

50
51
52
53
54

0. 15356 
. 15385 
. 15414 
. 15442 
. 15471

6. 51208 
. 49991 
. 48779 
. 47572 
. 46369

0. 15540 
. 15570 
. 15600 
. 15630 
. 15660

6. 43484 
.42253 
. 41026 
. 39804 
.38587

1. 01200 
. 01205 
. 01209 
. 01214 
. 01219

0. 98814 
.98809 
. 98805 
. 98800 
.98796

10
9
8
7
6

55
56
57
58
59
60

0. 15500 
. 15529 
.15557 
. 15586 
. 15615 

0.. 15643

6. 45171 
. 43977 
. 42787 
. 41602 
. 40422 

6. 39245

0. 15689 
.15719 
. 15749 
. 15779 
. 15809 

0. 15838

6. 37374 
. 36165 
.34961 
. 33761 
. 32566 

6. 31375

1. 01223 
. 01228 
. 01233 
. 01237 
. 01242 

1. 01247

0. 98791 
.98787 
.98782 
. 98778 
. 98773 

0. 98769

5
4
3
2
1
0

t
9 g  0^  cos Diff.

Γ sec Diff.
1' cot Diff.

1' tan Diff.:
1' CSC

Diff.
1' sin Diff - q  1 0
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N atura l Trigonom etric F unctions
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18° -
■In

10
11
12
13
14
15
16
17
18 
19
20
21
22
23
24
25
26
27
28 
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0.30902 
. 30929 
. 30957 
. 30985 
. 31012

0. 31040 
. 31068 
. 31095 
. 31123 
.31151

0. 31178 
. 31206 
. 31233 
. 31261 
. 31289

a  31316 
. 31344 
. 31372 
. 31399 
.31427

0. 31454 
. 31482 
. 31510 
. 31537 
. 31565

0 31593 
J. 31620 
>31648 
- 31675 
‘ 31703

0. 31730
31758
31786
31813
31841

0. ·31868
31896
31923
31951
31979

0. 32006
32034
32061
32089
32116
32144
32171
32199
32227
32254
32282
32309
32337
32384
32392

0.

32419
32447
32474
32502
32529
32557

l O S ^ - ces

Diff
1 '

27
28 
28
27
28 
28
27
28 
28
27
28
27
28 
28
27
28 
28
27
28
27
28 
28
27
28 
28
27
28
27
28
27
28 
28
27
28
27
28
27
28 
28
27
28
27
28
27
28
27
28 
28
27
28
27
28
27
28
27
28
27
28
27
28

3.

Diff.
1'

CSC

23607
23317
23028
22740
22452
22165
21878
21592
21306
21021

3. 20737
20453
20169
19886
19604

3. 19322
19040
18759
18479
18199

3. 17920
17641
17363
17085
16808
16531
16255
15979
15704
15429

3. 15155
14881
14608
14335
14063

3. 13791
13520
13249
12979
12709

3. 12440
12171
11903
11835
11367
11101
10834
10568
10303
10038

3. 09774
09510
09246
08983
08721

3.

08459
08197
07936
07675
07415
07155

see

Diff.
V

290
289
288
288
287
287
286
286
285
284
284
284
283
282
282
282
281
280
280
279
279
278
278
277
277
276
276
275
275
274
274
273
273
272
272
271
271
270
270
269
269
268
268
268
266
267
266
265
265
264
264
264
263
262
262
262
261
261
260
260

Diff.
1'

tan

32492 
. 32524 
. 32556 
. 32588 
. 32621

a  32653 
. 32685 
. 32717 
. 32749 
. 32782

0. 32814 
32846 
32878 
32911 
32943

0. 32975 
. 33007 
. 33040 
. 33072 
. 33104

0. 33136 
. 33169 
. 33201 
. 33233 
. 33266

0. 33298 
. 33330 
. 33363 
. 33395 
. 33427

0. 33460 
33492 
33524 
33557 
33589

0. 33621 
33654 
33686 
33718 
33751

0. 33783 
33816 
33848 
33881 
33913

0. 33945 
33978 
34010 
34043 
34075

0. 34108 
34140 
34173 
34205 
34238

0. 34270 
34303 
34335 
34368 
34400 

0. 34433

cot

Diff.
1'

32
32
32
33 
32 
32 
32
32
33 
32 
32
32
33 
32 
32
32
33 
32 
32
32
33 
32
32
33 
32
32
33 
32
32
33 
32
32
33 
32
32
33 
32
32
33
32
33
32
33 
32
32
33
32
33
32
33
32
33
32
33
32
33
32
33
32
33

Diff.
If

cot

07768
07464
07160
06857
06554
06252
05950
05649
05349
05049
04749
04450
04152
03854
03556
03260
02963
02667
02372
02077
01783
01489
01196
00903
00611
00319
00028
99738
99447
99158
98868
98580
98292
98004
97717
97430
97144
96858
96573
96288
96004
95721
95437
95155
94872
94591
94309
94028
93748
93468
93189
92910
92632
92354
92076
91799
91523
91246
90971
90696
90421

t in

Diff.
1'

304
304
303
303
302
302
301
300
300
300
299
298
298
298
296
297 
296 
295 
295 
294 
294 
293 
293 
292 
292 
291
290
291
289
290 
288 
288 
288 
287 
287 
286 
286 
285 
285 
284
283
284 
282 
283 
281 
282 
281 
280 
280 
279 
279 
278 
278 
278 
277
276
277 
275

'275
275

Diff.
1'

sec

1. 05146 
. 05156 
. 05166 
. 05176 
. 05186

1. 05196 
. 05206 
. 05216 
. 05226 
. 05236

1. 05246 
. 05256 
. 05266 
. 05276 
. 05286

1. 05297 
. 05307 
. 05317 
. 05327 
. 05337

1. 05347 
. 05357 
. 05367 
. 05378 
. 05388

1. 05398 
. 05408 
. 05418 
. 05429 
. 05439

1. 05449 
. 05459 
. 05470 
. 05480 
. 05490

1. 05501 
. 05511 
; 05521 
. 05532 
. 05542

05552
05563
05573
05584
05594

1. 05604 
. 05615 
. 05625 
. 05636 
. 05646

1. 05657 
. 05667 
. 05678 
. 05688 
. 05699

1. 05709 
. 05720 
. 05730 
. 05741 
. 05751 

1. 05762

CSC

Diff
1'

10
10
10
10
10
10
10
10
10
10
10
10
10
10
11
10
10
10
10
10
10
10
11
10
10
10
10
11
10
10
10
11
10
10
11
10
10
11 
10  
10  
11 
10  
11 
10  
10  
11 
10  
11 
10  
11 
10 
11 
10 
11 
10  
11 
10 
11 
10 
11

Diff.
1'

COS

0. 95106
95097
95088
95079
95070

0. 95061
95052
95043
95033
95024

0. 95015
95006
94997
94988
94979

0. 94970
94961
94952
94943
94933

0. 94924
94915
94906
94897
94888

0. 94878
94869
94860
94851
94842

0. 94832
94823
94814
94805
94795

0. 94786
94777
94768
94758
94749

0. 94740
94730
94721
94712
94702

0. 94693
94684
94674
94665
94656

0. 94646
94637
94627
94618
94609

0.

0.

94599
94590
94580
94571
94561
94552

« * 1 6 1
Diff. * 

1'

9
9 
9 
9 
9 
9 
9

10
9
9
9
9
9
9
9
9
9
9

10
9
9
9
9
9

10
9
9
9
9

10
9
9
9

10 
9 
9 
9

10
9
9

10
9
9

10
9
9

10
9
9

10
9

10
9
9

10
9

10
9

10
9

60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
2221
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6



21 O-*
81Π

10
11 
12 
13 

.14
15
16

■rl 7 
18 
19
20
2122
23
24
25
26
27
28 
29
30
i31

?:32

3 $
36
'57
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0. 35837 
35864 
35891 
35918 
35945

0. 35973 
. 36000 
. 36.027 
.36054

0. 36108  
. 36135 
. 36162 
. 36190

36244
36271
36298
36325
36352

0. 36379
36406
36434
36461
36488
36515
36542
36569
36596
36623
36650
36677
36704
36731
36758

Q. 36785
36812
36839
36867
36894
36921
36948
36975
37002
37029
37056
37083
37110
37137
37164

0. 37191
37218
37245
37272
37299

0.

37326
37353
37380
37407
37434
37461

111 O.  c o s

Diff
1'

27
27
2 Ϊ
27
28  
27 
27 
27
27 
'2 f

S:
2 8  
2 7 , 
27 
ύ  
27 
2 7  
27 
27
27
28 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27
27
28 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27

Diff.
1'

CSC

2. 79043
78832
78621
7MW
78200

2. £7:990
77780
77571
77362
77154
76945
76737
76530
76323
76116
75909
75703
75497
75292
75086

2. 74881
74677
74473
74269
74065
73862
73659
73456
73254
73052

2. 72850
72649
72448
72247
72047

2. 71847
71647
71448
71249
71050

2. 70851
70653
70455
70258
70061
69864
69667
69471
69275
69079

2. 68884
68689
68494
68299
681051

2.

67911
67718
67525
67332
.67139
66947

sec

Diff.
1'

211 
21 I . i  
211 
210 
210 
210/  
209 
209 
208 
209 
208 
207 
207 
207 
207 
206 
206
205
206 
205 
204 
204 
204 
204 
203 
203 
203 
202 
202 
202 
201 
201 
201 
200 
200 
200 
199 
199 
199 
199 
198 
198 
197 
197 
197 
197 
196 
196 
196 
195 
195 
195 
195 
1M  
194
193
193
193
193
192

Diff.
1'

0. 38386 
38420 
38453 
38487 
38&20

0. 38553 
. 38587 
. 38620 
. 38654 
. 38687

0. 39055 
. 39089 
. 39122 
. 39156 
. 39190

tan

0. 38X21 
. 38754 
. 38787 
. 38821 
. 38854

0. 38888 
38921 
38955 
38988 
39022

0. 39223 
. 39257 
. 39290 
. 39324 
. 39357

0. 39391 
39425 
39458 
39492 
39526

0. 39559 
. 39593 
. 39626 
. 39660 
. 39694

0. 39727 
. 39761 
. 39795 
. 39829 
. 39862

0. 39896 
. 39930 
. 39963 
. 39997 
. 40031

0. 40065 
. 40098 
. 40132 
. 401

Diff.
Γ

OL 40234
. 40267 
. 40301 
. 40335 
. 40369 

0. 40403

cot

34
33
34 
33
33
34
33
34 
33 
3 4 ' 
33
33
34
33
34
33
34
33
34
33
34
33
34 
34
33
34
33
34
33
34 
34
33
34 
34
33
34
33
34 
34
33
34 
34 
34
33
34 
34
33
34 
34 
34
33
34 
34 
3 1
m
33
3 4  

3 4  

3 4  

34

2.59381 
.59156 
. 58932 
. i5S708 
. S8484

cot

2.160509 
. 60283 
. 60057 
.59331

2. 58261 
58038 
57815 
57593 
57371

2. 57150 
. 56928 
. 56707 
. 56487 
. 56266

2. 56046 
. 55827 
. 55608 
. 55389 
. 55170

2. 54952 
.54734 
.54516 
. 54299 
. 54082

2. 53865 
53648 
53432 
53217 
53001

2. 52786 
. 52571 
. 52357 
. 52142 
. 51929

2. 51715 
51502 
51289 
51076 
50864

2. 50652 
50440 
50229 
50018 
49S3Q7

2. 49597 
. 49386 
. 49177 
_ 488G*

fz
48340 
48132 
47924 
47716 

2. 47509
Diff.

V tan

Diff.
V

226 v
226>$ t. 
226or
225 
1225^; 
'225s: 
■224 > 
224 
224 - 
223 K  
223\ 
223 
222 
222 
221 
222 
221 
220 
221 
220 
219 
219 
219 
219 
218 
218 
218 
217 
217 
217 
217 
216
215
216 
215 
215
214
215
213
214 
213 
213 
213 
212 
212 
212 
211 
211 
211 
210 
211 
209 
21tt

sec

Q7138

o f i
10717^
ο?;ί86

. (07211 

. 0Ϊ223
07235
07247
07259
07271
07283
07295
07307
07330
07332
07344
07356
0736S
07380
07393
07405
07417
07429
07442
07454
07466
07479
07491
07503
07516
07528

1. 07540
07553
07565
07578
07590
07602
07615
07627
07640
07652
07665 

. Q7677 
07690 
P7702 
07715
07727
07740
077521

Diff.
1'

I S  0.153306
. §3295 
.ΙΦ3285p

m
12
12
12c
12,
12
12
12. .

12?
13i

11
12 
12 
12 
13 
12 
12 
12 
13 
12 
12 
13 
12 
12 
13 
12 
12 
13 
12 
13 
12 
12 
13 
12 
13 
12  
13 
12 
13 
12 
13 
12 
13 
12 
13

209
208
20&
208
207

Diff.
1'

.078031

.07816
07828
07841
07853

CSC

13
13
12
13
12

0.93253

0.! 932(11

a ;£ 3 ;V4B
.93137 
.9 3 1 2 7  
. 93116 
. 93106

COS

• m *

93222

0. 93095 
. 93084 
. 93074 
. 93063 
. 93052

0. 93042 
. 93031 
. 93020 
. 93010 
. 92999

0. 92988 
. 92978 
. 92967 
. 92956 
. 92945

0. 92935 
92924 
92913 
92902 
92892

0. 92881 
92870 
92859 
92849 
92838

0. 92827 
92816 
92805!

" 1 5 8 *
Diff. ;*
d l *  i

S. 97773
. 92762 
. 92751 
. 92740 
. 92729 

10. 92718
Diff.

1' sin

10
11
0

v l
10
11
a
1
0

: (K:
ιε
Oi

d B
ία ;
i iv
iO:
l lt i

11
11
1 0

11
1 0

11 
11
1 0

11 
11
1 0

11 
11
1 0

11 
11
1 0

11 
11 
11
1 0

1 1  

11 
11
1 0

11 
11 
11
10
11 
11 
11 
11 
1 1

11
11
11
11
11

D iff..
l'<-|



2 2 '· ·* sin

5
6 
7 
8 : 
9

10
11
12
13
14
15
16
1718 
19
20
21
22
23
24
25
26
27
28 
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

37461
37488
37515
37542
37569
37595
37622
37649
37676
37703
37730 
37757 
37784 
37811 
37838 
37865 
37892 
37919 
37946 
37973 
37999 
38026 
38053 
38080 
38107 
38134 
38161 
38188 
38215 
J58241 

0. 38268 
38295 
38322 
38349 
38376 
38403 
38430 
38456 
38483 
38510 

0. '38537 
38564 
38591 
38617 
38644 

0. 38671 
38698 
58725 
38752 
38778 

0, 38805 
38832 
38859 
38386  
38912

0.55
56
57
58
59
60
t

1 1 2 ° - * cos

38939
38966
38993
39020
39046
39073

Diff
1'

27
27
27
27
26
27
27
27
27
27
27
27
27
27
27
27
27
27
27
26
27
27
27
27
27
27
27
27
26
27
27
27
27
27
27
27
26
27
27
27
27
27
26
27
27
27
27
27
26
27
27
27
27

,26
27
27
27
27
26
27

Diff. 
1‘

CSC

2. 66947  
. 66755  
. 66563  
. 66371 
. 66180  

2. 65989  
. 65799  
. 65609  
. 65419  
. 65229

2. 65040  
. 64851  
. 64662  
.6 4 4 7 3  
.6 4 2 8 5  

2. 64097  
. 63909  
. 63722  
. 63535  
.6 3 3 4 8

2. 6 3 162  
I 62976  
.6 2 7 9 0  
. 62604  
JB 2419  

2. 62234  
. 62049  
.6 1 8 6 4  
. 6 1680  
.'-'61496  

2 .'61313  
. 6 112 9  
. 60946  
. "60763 
.J50581 

2. 60399  
. 60217  
. 60035  
.5 9 8 5 3  
. 59672  

2. 59491  
.5 9 3 1 1  
. 5 9 130  
.5 8 9 5 0  
.5 8 7 7 1

2. 58591  
. 5 8 4 12  
. 58233  
; 58054  
£ 57876  

2. 57698  
. 57520  
. 57342  
. 57F65 
. 56988  

2. 56811  
. 56634  
. 56458  
. 56282  
. 5 6 10 6  

2. 55930

s e c

Diff.
1'

192
192
192
191
191
190
190
190
190
18!)
189
189
189
188
188
188
187
187
187
186
186
186
186
185
185
185
185
184
184
183
184 
183 
183 
182 
182 
182 
182 
182 
181 
181 
180 
181 
180
179
180 
179 
179 
179 
178 
178 
1 7 8 ' 
178 
177 
177 
177 
177 
176· 
176 
176 
176

Diff.
V

tart Diff.
1' cot .

0 .‘40403 33
34 
34 
34 
34 
34 
34 
34
33
34

2/47509
.4 0 4 3 6 . 47302
.4 0 4 7 0 . 47095
. 40504 .4 6 8 8 8
. 40538 . 46682

0. 40572 2. 46476
. 40606 . 46270
. 40640 . 46065
. 40674 . 45860
. 40707 . 45655

0 .40741 34
34
34
34
34
34
34
34
34
“34

2.” 45451
. 40775 . 45246
. 40809 . 45043
. 40843 . 44839
. 40877 . 44636

0. 40911 2. 44433
. 40945 I 44230
. 40979 . 44027
.4 1 0 1 3 .4 3 8 2 5
.. 41047 . 43623

0/41081 
. 41115 34

34
34
34
34

2.'"43422 
. 43220

. 41149 L 43019

. 4 ]183 . 42819

. 41217 •42618
0. 41251 34

34
34
34
34
34
35 
34 
34

• 34

2.'4 2418
.4 1 2 8 5 .4 2 2 1 8
. 41319 .4 2 0 1 9
. 41353 .. 41819
.4 1 3 8 7 . 41620

0. 41421 2. 41421
·. 41455 . 41223
.4 1 4 9 0 . 41025
.4 1 5 2 4 . 40827
. 41558 .'40629

0 '4 1 5 9 2 34
34
34
34
35

2. 40432
. 41626 . 40235
.4 1 6 6 0 . 40038
. 41694 . 39841
. 41728 . 39645

0. 41763 34
34
34
34
34
35 
34 
34
34
35 
:34 
34
34
35 
34
34
35 
34 
34 
34

2." 39449
. 41797 .3 9 2 5 3
. 41831 . 39058
. 41865 . 38863
. 41899 . 38668

0. 41933 2. 38473
.4 1 9 6 8 .3 8 2 7 9
. 42002 .3 8 0 8 4
; 42036 . 37891
. 42070 ,3 7 6 9 7

0.'42105 
.4 2 1 3 9

2. 37504 
. 37311

. 42173 . 37T18

. 42207 ; “36925

. 42242 . 36733
0. 42276 2. 36541

. 42310 . 36349

.4 2 3 4 5 .3 6 1 5 8

. 42379 . 35967
.. 42413 . 35776
0. 42447 2. 35585

cot V Diff.
V tan

Diff.
1'

207
207
207
206
206
206
205
205
205
204
205
203
204 
203 
203 
203 
203 
202 
202 
201 
202 
201 
200 
201 
200 
200
199
200 
199 
199 
198 
198 
198 
198 
197
197
197
197
196
196
196
195
195
195
195
194
195
193
194 
193 
193 
193 
193 
192 
192

; 192 
191 
191 
191 
191

Diff.
1'

s e c

1. 07853 
. 07866 
. 07879 
;· 07892 

07904 
1. 07917 
. 07930 
. 07943 
. 07955 

^ 0 7 9 6 8  
1. 07981 
. 07994 
. 08006 
. 08019 
. 08032 

1. 08045 
. 08058 
. 08071 

: . 08084 
. 08097 

1. "08109 
: 08122 
1 08135 
. 08148 
. 08161 

1. 08174 
. 08187 
. 08200 
. 08213 
. 08226 

1. 08239 
. 08252 
. 08265 
. 08278 
. 08291 

1. 08305 
. 08318 
. 08331 
.0 8 3 4 4  

^ 0 8 3 5 7  
1. 08370 
. 08383 
. 08397 

08410 
^  08423 
I. 08436 
.0 8 4 4 9  
; 08463 
- 08476 
. 08489

I. 08503 
,0 8 5 1 6  
;  08529 
/08542 
. 08556

1. 08569 
. 08582 
. 08596 
. 08609 
. 08623 

1. 08636

c s c

Diff.
1'

13
13
13
12
13
13
13
12
13
13
13
12
13
13
13
13
13
13
13
12
13
13
13
13
13
13
13
13
13
13
13
13
13
13
14 
13 
13 
13 
13 
13
13
14 
13 
13 
13
13
14 
13
13
14 
13 
13
13
14 
13
13
14
13
14 
13

Diff. 
1

• jCOS

o; 92718
92707
92697
92086
92675
92664
92653
92642
92631
92620

0. 92609
92598
92587
92576
92565

0.

0.

07

0.

0.

a

92554
92543
92532
92521
92510
92499
92488
92477
92466
92455
92444
92432
92421
92410
92399
92388
92377
92366
92355
92343
92332
92321
92310
92299
92287
92276
92265
92254
92243
92231
92220
92209
92198
92186
92175
92164
92152
92141
92130
92119
92107
92096
92085
92073
92062
92050

ΒΙΠ

- 1 5 7 °

Diff. 4 
1' *

11
10
11
i i

11
11
11
11
11
u
11
11
11
1.1
i i

11
1.1·
l i ;
l i
u :
11

i l l
11
11
i i

12
11
11

i l l
1 1 '

11
11
11
12
11
11
11
11
12
11
11
11
11-
12
11
11
11
12
11
11
12
11
11
11
12
11
11
12
11
12

60
59
58
57
56
o;>
54
53
52
51
50
49
48
47
46
45
44
43
42
41

•40
«39
:3 8
37
36
35

‘34
,33
32
31
30
29
•28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6

Diff. 
1 6 7 *



( 3 6 )  N atural Trigonometric Functions

2 3 ° ·*  .
4, sin

Diff.
1 ' CSC Diff.

1' tan
Diff.

1' cot Diff.
r sec

Diff.
i:~ COS

- 1 5 6 °
Diff. *  
i '

• t  

0 
1 
2
3
4

0. 39073 
. 39100 
.39127 
.39153 
. 39180

27
27
26
27
27
27
26
27
27
27
26
|7

|.S7

2. 55930 
. 55755 
. 55580 
.55405 

55231

175
175
175
174
174
174
174
173
173
173
173
172
173
■172
i ? i
172
m
171
170
171 
170 
170,
169
170 

; 169 
! 169. 
; 168

169
168
168
167
168 
167 
167 
167 
166 
166 
166 
166 
165 
165 
165 
165 
165 
164 
164 
164
163
164 
163 
163 
162- 
163 
162 
162 
161 
162 
161 
161 
161

0. 42447 
. 42482 
. 42516 
. 42551 
. 42585

35
34
35 
34
34
35 
34
34
35
34
35 
34
34
35
34
35
34
35
34
35
34
35
34
35
34
35 
35
34
35
34
35
34
35 
35
34
35 
35
34
35 
35
34
35 
35
34
35 
35 
35
34
35 
35 
35
34
35 
35 
35 
35
34
35 
35 
35

2. 35585 
. 35395 
. 35205 
. 35015 
. ?4825

t

190
190
190
190
189
189
189
189
188

•:i88
c188
18 8
l87
187
1>87
18 6
187
186
185
186
.185
185
105
185
184
184
184
183
184 
183 
183 
182 
182 
183 
181 
182 
181 
182 
180 
181 
180 
181 
180
179
180 
179 
179 
179 
178 
178 
178 
178 
178 
177 
177 
177 
177 
176 
176 
176

1.0&636 
. C8649 
. 08663 
.08676 
. 08690

13
14 
13: 
14 
13

Jt4 :,
13
14
13
14
13
14
13
14 
14
13
14 
14
13
14
13
14 
14 
14
13
14 
14 
14
13
14 
14 
14 
14
13
14 
14 
14 
14 
14 
14 
14 
14
13
14 
14 
14 
14 
14
14
15 
14 
14 
14 
14 
14 
14 
14 
14
14
15

0.' 92050 
. 92039 
. 92078 
:  920IB 

*.*92005

11
111

!5 : 
11 
12 
11 
12 
11 
12 
11 
11 
12 
11 
12 
11 
12 
11 
12 
11 
12 
11 
12 
12 
11 
12 
11 
12 
11 
12 
12 
11 
12 
11 
12 
12 
11 
12 
12 
11 
12 
12 
11 
12 
12 
12 
11 
12 
12 
12 
11 
12 
12 
12 
11 
12 
12 
12 
12 
11

60
59
58
57
56

5
6 
.7 
8 
9

0. 39207 
. 39234 
. 39260 
. 39287 
,39314

2. 55057 
. 54883 
. 54709 
. 54536 
4 54363

0. 42619 
.42654 
'.'42689 
;  *42722 
T'42757

2. 34636 
. 34447 
. 34258 
. 34069 
. 3388Ϊ

1 .  08703 
.08717 
. 08730 
.08744 
,08757

0. 9199^ 
Y. 91982 
.91971 
.91959 
.91948

55
54
53
52
51
50
49
48
47
46

J ,
43
42
41

10 
11 

1 12 
13 

i 14

0. 39341 
«■‘,$ 3 6 7  

*39394 
.39421 

jK<3£448

2Ϊ5^Ϊ90

?.:5,3&45
£S3672
,f:§3500

0. 42791 
.42826 
. 42860 
. 42894 
. 42929

2. 33693 
. 3$503 
. 33317 
. 33130 
. 329431

1.,08771 
.;p8784 
'. 08798 
/0881T 
. 08825

6. 91936 
.91925  
. 91914 
. 91902 
. 91891

15
16
17
18 
19

0.39474 
.39501 
.39528 
.39555 
.39581

• ΔΌ
■ 27 

27 
21 
26 

, 27 
27 

; 56 
27 
27 
26 
27 
27 

,27 
26 
27 
2l7 
:26 
\27 
27 
20 
27 
27 
26 
27 
26 
27 
27 
26 
27 
27 
26 
27 
27 
26 
27 
26 
27 
27 
26 
27 
26 
27 
27 
26 
27

% 5$329 
.53157 
.551986 
.52815 
.52645

0. 42963 
42998 
43032 

\ 43067 
. 43101

2. 32756 
.32570 
. 32383 
. 32197 
.32012

1. 08839 
.08852 
.08866 
, 08880 
.08893

0. 91879 
.91868  
. 91856 
.91845  
.•91833

20
21
22
23
24

0. 30608 
.39635 
.39661 
i 39688 
;-39715

2. 52474 
. 52304 
. 52134 
.51965 
.51795

0443136 
* 43Γ70 

.43205 
, 43239 
. 43274

2. 3Ϊ826 
. 3lfc41 
.31456 
. 31271 
. 31086

1. 08907 
■08920 
.08934 
. 08948 
. 08962

0. 91.822 
'.9 1 8 1 0  

.91799 

.91787 

.91775

40
39
38
37
36

.25.
26

>27;
28
29

OI 39741 
.39768 
.39705 
.39822 
.39848

2. 51626 
51457 

.51289 

.'51120 

.’ 50952

0. 43308 
. 43343 
. 43378 
. 43412 
. 43447

2, 30902 
,30718 
. 30534 
.30351 
. 30167

1. 08975 
. 08989 
. 09003 
. 09017 
. 09030

0. 91764 
. 91752 
. 91741 
. 91729 
. 91718

35
34
33
32
31

30
31
32
33
34

0. 39875 
. 39902 
.39928 
.39955 
. 39982

2. 50784 
. 50617 
. 50449 
.50282 
.50115

0. 43481 
. 43516 
. 43550 
. 43585 
. 43620

2. 29984 
. 29801 
.29619 
. 29437 
. 29254

1. 09044 
. 09058 
. 09072 
.09086 
. 09099

0 91706 
. 91694 
. 91683 
. 91671 
. 91660

30
29
28
27
26

35
36
37
38
39

0. 40008 
.40035 
. 40062 
. 40088 
. 40115

2. 499,48 
.49782 
.49616 
. 49450 
.49284

0. 43654 
. 43689 
. 43724 
. 13758 
. 43793

2. 29073 
.28891 
.28710 
. 28528 
. Γ8348

1. 09113 
.09127 
. 09141 
. 09155 
..09169

0. 91648 
.91636  
. 91625 
. 91613 
.91601

25
24
23
22
21

40
41
42
43
44

0. 40141 
.40168 
. 40195 
. 40221 
. 40248

2. 49119 
.48954 
. 48789 
. 48624 
. 48459

0. 43828 
. 43862 
. 43897 
. 43932 
. 43966

2. 28167 
. 27987 
. 27806 
. 27626 
. 27447

1. 09183 
. 09197 
. 09211 
. 09224 
. 09238

0. 91590 
. 91578 
. 91566 
. 91555 
. 91543

20
19
18
17
16

45
46
47
48
49

0. 40275 
. 40301 
. 40328 
.40355 
. 40381

2. 48295 
. 48Ϊ31 
. 47967 
.47804 
.47640

0. 44001 
. 44036 
.44071 
. 44105 
. 44140

2. 27267 
. 27088 
. 26909 
. 26730 
. 26552

1. 0925 2 
. 09266 
. 09280 
. 09294 
. 09308

0. 91531 
.9 1 51 9  
. 91508 
. 91496 
. 91484

15
14
13
12
11

50
51
52
53
54

0. 40408 
. 40434 
. 40461 
. 40488 
.40514

2. 47477 
. 47314 
.47152 
. 46989 
.46827

0. 44175 
. 44210 
. 44244 
.44279 
.44314

2. 26374 
.26196 
1 26018 
.25840 
. 25663

1. 09323 
. 09337 
. 09351 
.09365 
; 09379

0. 91472 
. 91461 
. 91449 
. 91437 
. 91425

10
9
8
7"
6

55
56
57
58
59
60

0. 40541 
.40567 
. 40594 
. 40621 
.40647 

0. 40674

2. 46665 
. 46504 
. 46342 
. 46181 
. 46020 

2. 45859

o: 44349 
.44384 
. 44418 
.44453 
.44488 

0. 44523

2. 25486 
. 25309 
. 25132 
. 24956 
. 24780 

2. 24604

1. 09393 
. 09407 
. 09421 
. 09435 
. 09449 

1. 09464

0. 91414 
. 91402 
.91390  
. 91378 
. 91366 

0. 91355

5 
4 
3 
2 

' I 
0

1 1 3 ° - » cos
Diff.

1 ' sec Diff.
1 ' cot Diff.

1' tan
Diff.

1' CSC
Diff.

1 ' sin Dr t * 6 6 °



2 4 ° - a n

0 0. 40674
1 . 40700
2 . 40727
3 . 40753
4 . 40780
5 0. 40806
6 . 40833
7 . 40860
8 . 40886
9 . 40913

10 0. 40939
11 . 40966
12 . 40992
13 . 41019
14 . 41045
15 0. 41072
16 . 41098
17 . 41125
18 . 41151
19 . 41I7S
20 0. 41204
21 . 41231
22 . 41257
23 . 41284

.2 4 . 4 1310
25 0. 41337
26 . 41363
27® . 41390
28 . 41416
29 . 41443
30 0. 41469
31 . 41496
32 . 41522
33 .4 15 4 9
34 .4 1 5 7 5
35 Q. 41602
36 .^ 1 6 2 8

■ 37 , ’41655
38 . ,.41681
39 ,•■41.707
40 0 ; 4 i73 4
4Ί .;.4i760
42 . 41787
43 ,,41813
44 <1840
45 0. 41866
46 . '41892
47 . 41919
48 . 41945
49 . 41972
50 0 ,4 19 9 8
51 . 42024
52 . 42051
53 . 42077
54 . 42104
55 0. 42130
56 . 42156
57 . 42183
58 . 42209

. 42S35
60 0. 42262

1 1 4 ° cos

Diff
1':

26  
27 
26 
27 
26 
27 
27 
26 
27 
26 
27 
26 
27 
26 
27  
26 
27 
26 
27 
26 
27 

.26  
27 
20 
27 
26 
27 
26 
27 
26 
27 

[26 
127 
:26  
* 27 
26 21 ' ·  

26 
; 26  

27 
26 
27 
26 
27 
26 
26 
27 
26 
27 
26 
26 
27 
26 
27 
26 
26 
27 
26 
26 
27

Diff
1'

CSC

2. 45859 
45699 
45539  
45378  
45219  

2. 45059 
44900  
44741 
44582 
« 4 2 3  

2. 44264  
44106  
43948  
43790  
43633  

2. 43476  
.4 3 3 1 8  
.4 3 16 2  
. 43005  
. 42848  

2. 42692  
42536  
42380  
42225  
42070  

2. 41914  
. 4Ϊ760  
. 4 f605  
. 41450  
. 4Ϊ296

2. 4 1142  
; 40988  
'40835  
i-40681  
.-40528

40375  
.^ 02 2 2  
; 40070  
. 3 9 9 18  
.3 9 7 6 6

2 .3 9 6 14  
.3 9 4 6 2  
ί 3S311  
.V3S159 
;··39008

2. 38857  
.‘38707  
.3 8 5 5 6  

38406  
. 38256

2. 3 8106  
37957  
37808  
37658  
37509

2. 37361  
. 3 72 12  
.3 7 0 6 4  
.3 6 9 1 6

Z  36620

sec

Diff.
1'

160
160
161
159
160  
159  
159  
159  
159  
159
158
158
158
157
157
158
156
157  
157 
156 
156 
156  
155
155
156
154
155  
155  
154  
154  
154  
153 
154; 
153  
153  
153  
152  
152  
152  
152 
152  
15.1 
152  
151 
151
150
151 
150  
150  
150  
149"
149
150  
149
148
149  
148  
148  
148  
148

0. 44523 
. 44558  
. 44593  
. 44627 
. 44662

Diff.
Γ

tan
Diff

i·

0. 44697  
44732 
44767 
44802 
44837

0. 44872 
. 44907 
. 44942  
. 44977 
. 45012 

0. 45047 
. 45082  
. 45 Π 7 
.4 5 1 5 2  
.4 5 1 8 7  

0. 45222 
. 45257 
. 45292 
.,45327  
. 45362

0. 45397 
.4 5 * 3 2  
.4 5 4 6 7  
. 45502  
. 45538

0. 4557,3 
. 456Q8 
. 456.43 
. ,456,78 
;  45713

0. 45748  
. 45784 
. 45819  
:-45854 
. 45889

QJ 45924  
45960  
45995 
46030  
46065

0.' 46101  
-. .46136 
.461-71 
. 46206  
. 46242

0. 46277 
. 46312  
. 46348  
. 46383  
. 46418

0. 46454 
. 46489  
. 46525  
. 46560

4 6 5 9 5  
0. 46631

cot

35  ̂
35
34
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35
?5 .
35 
35. 
35 
35 

• 35. 
35 
35 
35 
35 
35; 
35.
35
36 ί. 
35 
.35, 
735. 
:3%
3's;
35
36

35.
35 

135
36 
35, 
35 
35 
3,6
35
35
35
36 
35
35
36 
35
35
36
35
36 
35
35
3 6

Diff
V

' cot

2. 24604 
24428 
24252 
24077 
23902 

2. 23727 
23553 
23378 
23204  
23030  

2. '22857 
. 22683 
. 22510  
. 22337 
. 22164  

2.'21992 
.2 1 8 1 9  
. 21647  
. 21475  
.2 13 0 4  

2. 2'il32  
. 20961 
.2 0 79 0  
.2 0 6 19  
. 2Qj49

2T3Q278 
.:Ϊ20Ϊ08 
:: 1,9938 
i 19769  
,1 9 5 9 9  

2- 19430  
.1 9 2 6 1  
: 19092  
: 18923  
. 18755

2. 18587  
. 18.419 
: .1,8251 

/, '1:8084 
: 1,7916

2. .'1.7749 
.4 7 5 8 2  
. 1 7 4 1 6  
c-;17;249 
0 ,7 .0 8 3
2..;i:69i7 

:,I6?51  
.-16585  
. 16420  
. 16255

2. 16090  
.  15925  
. 15760  
. 15596  
. 15432

2. 15268  
15104  
14940 
14777 
14614  

2. 14451

Diff.
1'

tan

176 
176 . 
175 
175 
175
174
175 
174 
174
173
174 
173 
173 
173
172
173 
172 
172 
171; 
172 
171·' 
171

! 17 l·
: 170  

171'
• 170 
; 170  
; 169 

170 
: 169  
I 169 
: 169 

169 
168 
168 
168 
168
167
168 
167 
167  
166 
167 
166 
166 
166  
166 
165 
165 
165 
165 
165 
164 
164  
164  
164  
164  
163 
163

Diff.
1'

sec Diff:
I'

I. 09464  
.09478 
09492 
09506  
09520

1. 09535 
09549  
09563  
09577  
09592

1. 09606  
. 09620  
. 09635  
. 09649  
^ 09663  
1. .09678 
. 09692  
. 0970?  
.,0.9721 
.0 9  73$

1 .0 97 5 0  
. 09764  
. 09779  
. 09793  
. 09808

1. 09822  
. 09837  
. 09851  
-09 8 6 6  
. 09880

1. 09895  
.0 9 9 0 9  
. ,09924 
;?09939 
. 09953

1; 09968  
.0 9 9 8 2  
. 09997  
.1 0 0 1 2  
. 10026

1. 10041
<; '$0056 
.1 0 0 7 1  
:1 0 0 8 5  
, 1 0 1 0 0

1. 10 115  
. 10130  
. 10 144  
. 1Θ159 

,  10174
1. 10189  
. 10204  
. 10218  
. 10233  
. 10248

1. 10263  
. 10278  
. 10293  
. 10308  
. 10323  

1. 1 0 3 3 8

CSC

14
14
14
14
15 
14 
14
14
15 
14
14
15 
14
14
15 
14  
15; 
14.;
14
15  
14> 
15
14
15
14
15
14
15
14
15
14
15 
15 

:14 
15

i l4  
r 15 
15
14
15  
15  
15
14 
15'
15 
15
14
15 
15 
15  
15
14
15 
15 
15  
15 
15  
15 
15  
15

0 .·

cos

0.

91355
91343
91331
913Ϊ9
91307
91295
91283
91272

91248
0.

0,

9*336
91224
9 $ $

1,188
91176
91164
91152
9,1140
91128

0i 9 1116
91104
91092
91080
91068

0. 91056
91044
91032
91030
91008

0.

0.

0.

0.

Diff,
1'

1 5 5 ‘
Diff; *  

1'

90996
90984
90972
90960
90948
10 9 36
90024
90911
90899
90887
90875
90863
.90851
90839
90826
90814
90802
90790
90778
90766

0. 90753
90741
90729
90717
90704

a

O.

90692
90680
90668'
90655
90643

sin

12
12
12
12
12
12
11
12 
12 
12 
12 
12  < 

12 
12 
12 j 
121 
l;2c 
12 
\2~ 

12' 
12  
.12; 
12 
1 *  
12
12-1
Ϊ2 :
1 2 i
1 2 -

12-.
12>
■>m
12c
12 ·

i l2
'12.
' m
12?.
12
I t
12
12
12
13
12
12
12
12
12
13
12
12
12
13
12
12
12
13
12
12

60
59
58
57
56
55
54
53
52
51
50~
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
2 9
2 8
μ 7
3 6
)25
24

/23
,22
■21
20
19
18
17
16
15
14
13
12
11
10
98
7
6
5
4
32
1
Q

o o c



25O-*
sin

5
6
7
8  
9

io
11.
12
13
14
15
16
17
18 
19

3 0  
3Γί 
32  r 
33'? 
34
35
36
37
3 8
3 9
m
!4 i i
42
43
44
45

'46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

O 42262 
. 42288 
. 42315 
. 42341 
. 42367

0. 42394 
.42420 
.42446 
.42473 
. 42499

0.42525 
.42552 
.42578 
.42604 
. 42631

0. 42657 
I 42683 
.42709 
.42736 
.-42762

0. 42788 
.42815 
.42841 
. 45867

!<4$9f2
'-42999
•"43025

Oi 4.3051 
143077 
;4 3  104 
.43130 
.43156

0 .4 3 18 2
.4 3 2 0 9
P43235
:f43261
14 3 2 87

0.-43313
145 3 40
.-43366
.-43392
.4 3 4 1 8

0.43445 
143471 
.43497 
.· 43523 
. 43549

0. 43575 
.'43602 
.*43628 
. 40654 
. 436S0

0,.43706 
.43733 
143759 
.43785 
.43811 

0. 43837

115*

Diff.
1'

26 
27 
26 
26 
27 
26 
26 
27 
26 
26 
27 
26 
26 
27 
26 
26 

,26 j 
27 
2 $  \ 
2 6 ! 
27 : 

,2 6  
Ί26 
Ϊ27 
26 
26 
26 
27 
26 
26 
26 
27 
26 
26 
26 
27 
26 
26 
26 
26 
2 7 j 
2 6  
26 
26 
27 
2 6 , 
26 
;26. 
■26 i 
26 

.127; 
;26 
?26· 
26 
?26:
:2t
i‘2 6
26
26
26

Diff

CSC

2. 36620 
36473 
36325 
36178 
36031

2. 35885 
. 35738 
. 35592 
. 35446 
. 35300

2. 35154 
.35009 
1 34863 
: 34718 
. 34573

2344 29  
; “34284 
[734140 
i-33996 
: 33852

2. ,3.3708 
. 33.565 
.(33422 
.33278 
.'33135

2. 32§93 
. 32850 
. 32708 
. 32566 
.32424

2. 32282  
. 3214© 
. 31999 
. 31858 
.31717

2. 31576 
31436 
31295 
31155 
31-015

2. 30875 
:30735 
.30596 
L 30457 
. 30318

2. 30179 
3004Q 
29901 
29763 
29625

2. 29487 
.29349 
.29211 
.-29074 
. 28937

2. 2^800  
28663 
28526 
28390 
28253 

2 :2 δ 1 ΐ7

sec

Diff.
1'

147
148 
147 . 
147
146
147 : 
146 
146 
146 
146 
145

; 14'6 ί 
145 ' 

i 145" ι 
; 144 

14S = 
., l44 : 
- 144 

144 ; 
144· 
143 

; 143 ί 
I 144? 
: 143; 

142; 
143»

; 142 =
; 142 
I 142.

143: 
I 142? 
S 14Ϊ :
! 141 ί 
I I 4 i 
■s 141;
! 1*0 
ί 141 

140.
. 140 
; 140 
i 140 

139 
■ 139:
: 139 
ί 139 

139 
139 

r 138 
: 138 
: 138.
ί ι3δ ; 

138Ϊ 
137? 
137; 
137. 
137* 
137
136
137 
136:

Diff.
1'

0146985 
1,47021 
*;4£056 
.?A7:092 
.47.128

tan

0. 46631 
. 46666 
. 46702 
. 46737 
. 46772

0. 4680.8 
. 46843 
. 46879 
.46914 
...46950

0. 47163 
.4 7 19 9  
^4?234 
.47270  
.,-47305

0/47341 
.47.377. 
£47412 
1:4 H i s  
;>ί47483

0*47519 
,'■47555 
* 47690  
i%47626 
j} jt  662

0X47698
£47733
V 1Z769
.,-47805
1,47840

0. 47876 
47912 
4 7 9 Ϊ8  
47984 
48019

0. 48055 
48091 
48127 
48163 
48198

0. 48234 
. 48270 
. 48306 
.. 48^42 
<.48378

0.48414 
. 48450 
ii.48486 
.’ 4§521 
:-48557

O. 48593 
i 48629 
S48665 
.48,701 
. 48737 

0. 48773

\j t o  t

Diff
I "

35
36 
35
35
36 
35. 
36
35
36  
35i; 
3 6 ;
35 
.36 
36·  
!3§g 
36i; 
3 U

■ · !36 ? 
:35 ·.’
36 
136;.;

rc···

m
:36c 
i35S 
36  c

30; 
3 5 ’ 
Ϊ36: 

-3 6  - 
l3Si· 
:3β; 
:’36c. 
■36::: 
3.6- 
35: 
;3§; 
'36£ 
36o 

; j36:
3 5  

{36-
Ϊ36:
36

-13<S
|36;
•36
|36

■ f3ftl 
v35? 
i3& 
?36r 
■36S 

-5 3GK 
<36:
13:6;. 
36-

Diff
r

2. 12832 
.12671 
.12511 
. 12350 
. 121$0

cot

2. 14451 
.1 4 2 8 8  
.1 4 1 2 5  
.1 3 9 6 3  
.1 3 8 0 1

2. 13639  
. 13477  
. 13?16  
. 13-154 
.1 2 9 9 3

2. 12030  
„ 11871 
4 * 7 1 1
i; 1 1,552 
^ 113 9 2

2<>il233 
.r 1107.5 
>10916 
ί 10758 
1A 1.0600

2.T10442 
:.,liQ?84 
,-10126 
1·,09969 
.“09811

2. 09654 
:.Q9498 
1 09341 
;:09ΐδ4 
1.09028

2,08872 
1,08716 
. 08560 
. Q84Q5 
v0$250

2;-08094 
•07939 
; 07785 
. 07630

20,07321 
>07167 
’. 07014 
1.06860 
.0 6 7 0 6

2. 06553 
v 06.400 
.06247 
.06094 
1.05942

05790 
. 05637 

1:05485 
1.05333 

05182 
2. 05030

tan

Diff.
1'

163  
163 
162  
162 
162  
16^ 
161 
162 
161 
161 
161 
le o ; 
161 . 
160 ; 
ΐ6 ό :  
1&9 
160
159
160  
159  
15£' 
1591 
1§8, 
i5 S ;  
l5 g : 
lls .· 
158
157
158 
157
156
157  
157  
156 
156.
!5 6 j  
15$ r 
1551 
155: 
i5§ ;
155 ϊ 
15^: 
155. 
154:
i5 s :
i 5 l :
153
154 
154 
153 
153  
153 
153  
152
152
153  
152  
152
151
152

Diff.
V

sec

1. 10338 
. 10353 
. 10368 
. 10383 
. 10398

1-.·... ...
.1 0 4 2 8  
. .10443 
.1 0 4 5 8  
- 10473  

L 104§8  
. 10503  
. 10518  
l; 10533  
li 10549

1. 105641 
. 10579 
.10594 
I 10609 
.10625

1^-10640 
ΰ 10655

;4Εβ86
.10701

1 .1 0 7 1 6  
ΓΪ0731 
. Ϊ0747  
. 10762  
.1 0 7 7 7

1. 10793 
. 10808 
.,10824 
ίϊθ 8 3 9

ί.νίί>870 
;=J0885 
llrld^Ol 
il; 10916 
;.i0932

10947

;ϊθ 9 7 8  
t 10994 
VliOD9
11,11025
l ;i io ?n
. 11056  
. 1Ϊ0 72  
- 110 87

1. 11103 
.11119 
.11134 
.11150 
:. 11166
1. 11181 
,11197 
.11213 
.11229 
. 11244 

1. 11260

CSC

Diff.
1'

15
15
15

ί, ti: il.>r-|

' I ;

ii?; -i* 
:15]'

:μ 5 ;
; J 6 1
.15"
US?
!l5v
U51
:16“

15?
15
16 
15 
15
15
16
15 

.15.

ι is ; ;

life"
?15,.
'■ift:
!15:.
;i&
115
16
15
16 
16
15
16
15
16 
16
15
16 
16
15
16 
16 
16
15
16

0. 90631 
.90618 
.90606 
;90594 
>*90582

0^90507
•;^ 9 5
,;-90ΐδ3
.■90470

Diff.
1'

cos

0. 905G9 
.'.90057 
^;9054ή

0o20

01:9,0440 
90433

*§0§'96
Oi 90383 
-190371 
.'90358 
: 90346  
.903^4

0. 9'032l 
. 90$09  
.9 0 2 9 6  
. 9 0 & ?

ο ϊ 90259
.1 90246 
.90233 
,90221 
?'90208

o ;90196  
”90183  
,0 0 1 7 1  
19 0 15 8  
.9 0 1 4 6

0. 90133 
90120 
90108 
90095 
90082

0. 90070  
90057  
90045  
90032  
9 0019

0. 90007 
.89994 
189981 
.89968 
.89956

0. 89943 
. 89930 
. 89918 
. 89905 
. 89892 

01 89879

sin

“ 1 5 4 °
Diff. 4- 

V

13  
12  
12  
12  
13  
12  
12 
13  
12  
13  
12  
12  
13 
12  
12  
13  
12  
13  
12  
13  
12  
13  

<12 
12 . 
13“ 

! i 2 :  
i 13s.

13c· 
j l ^  
■ 1.3E 
il3T 
■Its

13
12
13
12
13
12
13
13
12
13
13
12
1 3
12
13
13
12
13
13
13
12
1 3
13
12
1 3
13
1 3

60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
:44
43
42
41

30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

Diff
1'4-
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( 3 6 )  N atural Trigonom etric F unctions -

2 7 ° ·*  .
4, sin Diff.

V csc Diff.
1 ' tan Diff.

1 ' cot Diff.
V sec Diff.

1 ' cos
"*152®

Diff. *  
1 '

t

0
1
2
3
4

0.45399
.45425 
.45451 
. 45477 
. 45503

26
26
26
26
26
25
26 
26 
26 
26 
26 
26 
26 
26
25
26 
26 
26 
26 
26
25
26 
26 
26 
26 
26
25
26 
26 
26 
26
25
26 
26 
26 
26
25
26 
26 
26
25
26 
26 
26
25
26 
26 
26
25
26 
26 
26
25
26

2. 20269 
. 20143 
. 20018 
. 19892 
. 19767

126
125
126 
125 
125 
125
124
125
124
125 
124
123
124 
124
123
124 
123 
123 
122 
123 
123 
122 
122 
122 
122 
122 
121 
122 
121 
121 
121 
121 
120 
121 
120 
120 
120 
120 
120
119
120 
119 . 
119 
119 
119 
119 
118 
119 
118 
118 
118 
118
117
118 
117 
117 
117 
117 
117 
117

0. 50953 
. 50989 
. 51026 
. 51063 
. 51099

36
37 
37
36
37 
37
36
37 
37
36
37 
37 
37 
37
36
37 
37 
37 
37 
37
36
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37
37
38 
37 
37 
37 
37
37
38 
37 
37
37
38 
37 
37
37
38 
37

1. 96261 
. 96120 
. 95979 
.  95838 
. 95698

141
141
141
140
141 
140 
140 
140 
140
139
140 
139 
139 
139 
139 
139
138
139 
138 
138 
138
137
138
137
138 
137 
137 
137
136
137 
136 
136 
136 
136 
136 
136 
135
135
136 
135
134
135 
135 
134 
134 
134 
134 
134 
134
133
134 
133 
133 
133 
133
132
133 
132 
132 
132

1. 12233 
.12249 
.12266 
. 12283 
. 12299

16
17
17
16
17
17
16
17
17
17
16
17
17
17
17
17
17
16
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
18 
17 
17 
17 
17
17
18 
17 
17
17
18 
17 
17 
.18 
17
17
18 
17
17
18
17
18
17
18 
17
17
18

a  89101 
. 89087 
. 89074 
. 89061 
. 89048

14
13
13
13
13
14 
13
13
14 
13 
13
13
14 
13
13
14 
13
13
14 
13
13
14 
13
13
14
13
14 
13
13
14
13
14
13
14
13
14
13
14
13
14
13
14
13
14
13
14
13
14
13
14 
14
13
14
13
14 
14
13
14 
14 
13

60
59
58
57
56

5
6
7
8 
9

0. 45529 
.45554 
. 45580 
.  45606 
. 45632

2. 19642 
. 19517 
.19393 
. 19268 
. 19144

0. 51136 
. 51173 
. 51209 
.  51246 
. 51283

1. 95557 
. 95417 
. 95277 
. 95137 
. 94997

1. 12316 
. 12333 
. 12349 
.12366 
. 12383

0. 89035 
. 89021 
. 89008 
. 88995 
: 88981

55
54
53
52
51
50
49
48
47
46

10
11
12
13
14

0. 45658 
.45684 
.45710 

45736 
. 45762

2. 1-9019 
.18895 
. 18772 
. 18648 
. 18524

0. 51319 
.51356 
. 51393 
.51430 
. 51467

1. 94858 
. 94718 
. 94579 
. 94440 
. 94301

1. 12400 
.12416 
.12433 
.12450 
. 12467

0. 88968 
. 88955 
. 88942 
. 88928 
. 88915

15
16
17
18 
19

0. 45787 
. 45813 
. 45839 
. 45865 
. 45891

2. 18401 
. 18277 
. 18154 
. 18031 
. 17909

0. 51503 
. 51540 
. 51577 
. 51614 
. 51651

1. 94162 
. 94023 
. 93885 
. 93746 
. 93608

1. 12484 
.12501 
.12518 
.12534 
. 12551

0. 88902 
. 88888 
. 88875 
. 88§62 
. 88848

45
44
43
42
41

20
21
22
23
24

0. 45917 
. 45942 
. 45968 
.45994 
.46020

2. 1778C 
. 17663 
. 17541 
. 17419 
. 17297

0. 51688 
.51724 
. 51761 
. 51798 
. 51835

1. 93470 
. 93332 
. 93195 
. 93057 
.92920

1. 12568 
.12585 
.12602 
.12619 
.12636

0. 88835 
. 88822 
.88808  
.88795 
.88782 

0. 88768 
. 88755 
. 88741 
. 88728 
. 88715

40
39
38
37
36

25
26
27
28 
29

0. 46046 
.46072 
. 46097 
. 46123 
. 46149

2. 17175 
. 17053 
. 16932 
. 16810 
. 16689

0. 51872 
. 51909 
. 51946 
. 51983 
. 52020

1. 92782 
. 92645 
. 92508 
. 92371 
. 92235

1. 12653 
. 12670 
. 12687 
. 12704 
. 12721

35
34
33
32
31
30
29
28
27
26

30
31
32
33
34

0. 46175 
.46201 
.46226 
. 46252 
. 46278

1  16568 
. 16447 
. 16326 
. 16206 
. 16085

0. 52057 
. 52094 
. 52131 
. 52168 
. 52205

1. 92098 
. 91962 
. 91826 
. 91690 
. 91554

1. 12738 
. 12755 
.12772 
.12789 
.12807

0. 88701 
. 88688 
. 88674 
„ 88661 
. 88647

35
36
37
38
39

0. 46304 
.46330 
. 46355 
.46381 
. 46407

2. 15965 
.15845 
.  15725 
. 15605 
. 15485

0. 52242 
. 52279 
. 52316 
. 52353 
. 52390

1. 91418 
. 91282 
. 91147 
. 91012 
. 90876

1. 12824 
.12841 
. 12858 
. 12875 
. 12892

0. 88634 
. 88620 
. 88607 
. 88593 
. 88580

25
24
23
22
21

40
41
42
43
44

0. 46433 
. 46458 
. 46484 
. 46510 
. 46536

2. 15366 
.15246 
. 15127 
. 15008 
. 14889

0. 52427 
.  52464 
. 52501 
. 52538 
. 52575

1. 90741 
. 90607 
. 90472 
. 90337 
. 90203

L 12910 
. 12927 
. 12944 
. 12961 
. 12979

0. 88566 
. 88553 
. 88539 
. 88526 
. 88512

20
19
18
17
16

45
46
47
48
49

0. 46561 
. 46587 
. 46613 
. 46639 
. 46664

2. 14770 
. 14651 
. 14533 
. 14414 
. 14296

0. 52613 
.52650 
. 52687 
. 52724 
. 52761

1. 90069 
. 89935 
. 89801 
. 89667 
. 89533

1. 12996 
.13013 
.13031 
.13048 
.13065

0. 88499 
. 88485 
. 88472 
.88458  
. 88445

15
14
13
12
11

50
51
52
53
54

0. 46690 
.46716 
. 46742 
. 46767 
. 46793

2. 14178 
. 14060 
.  13942 
. 13825 
.  13707

0. 52798 
. 52836 
. 52873 
. 52910 
.  52947

1. 89400 
. 89266 
. 89133 
. 89000 
.88867

1. 13083 
.13100 
.  13117 
.13135 
.13152

0. 88431 
. 88417 
. 88404 
.88390  
. 88377

10
9
8
7
6

55
56
57
58
59
60

0. 46819 
. 46844 
.46870 
.46896 
. 46921 

0. 46947

25
26 
26
25
26

2. 13590 
. 13473 
. 13356 
. 13239 
. 13122 

12. 13005

0. 52985 
. 53022 
. 53059 
. 53096 
. 53134 

0. 53171

1. 88734 
. 88602 
. 88469 
.  88337 
. 88205 

I .  88073

1. 13170 
. 13187 
. 13205 
. 13222 
. 1323S 

1. 13257

0. 88363 
. 88349 
. 88336 
. 88322 
. 88308 

0. 88295

5
4

.3
2
I
0

1 1 7 ° - eoe
Diff.

1 '- sec Diff.
1' cot Diff.

1' tan Diff.
1' esc Diff.

1' s in Diff.
l '« - 6 2 °



2 8 0_> .
, sin

0
1
2
3
4

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

0. 46947
46973
46999
47024
47050

5
6
7
8 
9

47076
47101
47127
47153
47178

10
11
12
13
14
15
16  
17 
IS 
19

47204
47229
47255
47281
47306
47332
47358
47383
47409
47434

20
21
22
23
24

0. 47460
47486
47511
47537
47562

25
26
27
28
29
30
31
32
33
34

47588
47614
47639
47665
47690

0. 47716
47741
47767
47793
47818
47844
47869
47895
47920
47946
47971
47997
48022
48048
48073
48099
48124
48150
48175
48201

.4 8 2 2 6  
48252  

.4 8 2 7 7  
48303  
48328

55
56
57
58
59
60

0. 48354
?48379
48405
48430
48456
48481

1 1 8 * cos

Diff. 
1

26
26
25
26 
26
25
26  
26
25
26
25
26 
26
25
26 
26
25
26
25
26 
26
25
26
25
26 
26

<25
V26

25
26
25
26 
26
25
26
25
26
25
26
25
26
25
26
25
26
25
26
25
26 
25
26
25
.26
25
26
25
26
25
26 
25

Diff. 
1 ‘

CSC

2. 13005 
.12889 
. 12773 
. 12657 
.12540

2. 12425 
. 12309 
. 12193 
. 12078 
. 11963

2. 11847  
. 11732  

., 1 16 17  
.1 1 5 0 3  
.1 1 3 8 8

2. 11274 
. 11159 
.11045 
. 10931 
. 10817

2r 10704  
. 10590  
. 10477  
. 10363  
. 10250

2. 10137  
. 10024  
.0 9 9 1 1  
. 09799  
. 09686

2. 09574  
. 09462  
. 09350  
.0 9 2 3 8  
.0 9 1 2 6

2. 09014  
.0 8 9 0 3  
. 08791  
.0 8 6 8 0  
. 08569

2. 08458  
. 08347  
.0 8 2 3 6  
. 08126  
. 08015

2. 07905  
. 07795  
. 07685  
. 07575  

07465
2. 07356  

. 07246  

. 07137  

. 07027  

. 06918
2. 06809  

. 06701  

. 06592  
; 06483  
. 06375  

2. 06267

sec

D iff.
1',

U 6
116
116
117
115
116  
116  
115
115
116  
115  
115
114
115
114
115  
114  
114  
114
113
114
113
114  
113  
113  
113  
113  
112  
113  
112  
112  
112  
112  
112  
112  
111  
112  
111  
111  
111 
111  
111  
110  
111  
110  
110  
110  
110  
110
109
110
109
110  
109  
109  
108  
109  
109  
108  
108

Diff.
V

tan

0.-53171

I 53246  
?  53283  
. 53320

0. 53358  
.5 3 3 9 5  
.5 3 4 3 2  
. 53470  
.5 3 5 0 7

0. 53545  
.5 3 5 8 2  
. 53620  
. 53657 
. 53694

0. 53732  
.5 3 7 6 9  
. 53807  
. 57844 
. M 882

0. .33920 
.5 3 9 5 7  
.5 3 9 9 5  
. 54032  
. 54070

0. 54107  
. 54145  
.5 4 1 8 3  
.5 4 2 2 0  
. 54258

0. 54296  
. 54333  
. 54371 
. 54409  
. 54446

0. 54484  
.5 4 5 2 2  
.5 4 5 6 0  
. 54597  
. 54635

0. 54673  
.5 4 7 1 1  
.5 4 7 4 8  
. 54786  
. 54824

0. 54862  
. 54900  
. 54938  
. 54975  
. 55013

0. 55051 
55089  
55127  
55165  
55203

0. 55241 
i 55279  
.5 5 3 17  
: 55355  
: 55393  

0. 55431

cot

D iff
1' cot

37
38  
37
37
38  
37
37
38
37
38
37
38  
37
37
38
37
38
37
38  
38
37
38
37
38
37
38  
38
37
38  
38
37
38  
38
37
38  
38  
38
37
38  
38  
38
37
38 
38 
58  
38  
38
37
38  
38 
38 
38 
38 
38 
38  
38  
38  
38  
38  
38

Diff.
1'.

88073
87941
87809
87677
87546
87415
87283
87152
87021
86891
86760
86630
86499
86369
86239
86109
85979
85850
85720
85591
85462
85333
85204
85075
84946
84818
84689
84561
84433
84305
84177
84049
83922
83794
83667
83540
83413
83286
83159
83033
82906
82780
82654
82528
82402
R2276
82150
42025
81899
81774

1. 81649  
. 81524  
. 81399  
; 81274  
. 8 1150

1 81025  
. 80901 
. 80777  
. 80653  
. 80529  

1. 80405

tan

Diff.
1'

132
132
132
131
131
132 
131 
131
130
131
130
131  
130  
130  
130  
130
129
130  
129  
129  
129  
129  
129  
129  
128  
129  
128  
128  
128  
128  
128
127
128  
127  
127  
127  
127  
127  
126  
127  
126  
126  
126  
126 
126  
126
125
126  
125  
125  
125  
125  
125
124
125  
124  
124  
124  
124  
124

Diff.
1'

sec

1. 13257 
. 13275 
. 13292 
. 13310  
. 13327

lv 13345 
ΐ<13362 
:1 3 3 8 0  
. 13398 
.1 3 4 15

1. 13433 
. 13451 
.13 4 6 8  
. 13486 
.’ 13504

1. 13521 
.13 5 3 9  
.135 5 7  
. 13575 
. 13593

1. 13610  
.13 6 2 8  
. 13646 
. 13664 
. 13682

1. 13700 
. 13718  
. 13735 
. 13753 
. 1.3771

1. 13789 
. 13807 
. 13825 
. 13843 
. 13861

1. 13879 
.13 8 9 7  
. 13916  
. 13934 
. 13952

1. 13970 
. 13988 
. 14006 
. 14024 
. 14042

1. 14061 
. 14079 
. 14097 
. 14115  
. 14134

1. 14152  
. 14170  
. 14188  
. 14207 
. 14225

1. 14243 
. 14262 
. 14280 
. 14299 
.1 4 3 17  

1. 14335

C S C

Diff
1'

18
17
18
17
18
17
18 
18
17
18 
18
17
18 
18
17
18 
18 
18 
18
17
18 
18 
18 
18 
18 
18
17
18 
18 
18 
18 
18 
18 
18 
18 
18 
19 
18 
18 
18 
18 
18 
18 
18 
19 
18 
18 
18 
19 
18 
18 
18 
19 
18 
18 
19 
18 
19 
18 
18

Diff.
V

C08

0. 88295 
88281 
88267 
.88254 
88240

0. 88226 
.8 8 2 13  
. 88199  
. 88185  
.8 8 17 2

0. 88158  
. 88144  
, 88130  
,■88117 
. 88103

0. 88089  
, 88075 
» 88062  

88048 
. 88034

0. 88020 
: 88006  
. 87993 
. 87979 
. 87965

0. 87951 
87937 
87923 
87909  
87896

0. 87882  
. 87868 
. 87854 
. 87840  
. 87826

0. 87812  
. 87798  
. 87784 
. 87770  
. 87756

0. 87743 
. 87729  
. 87715  
. 87701 
. 87687

0. 87673 
. 87659  
. 87645 
. 87631 
.8 7 6 17

0. 87603 
. 87589  
. 87575  
. 87561 
. 87546

0. 87532  
.8 7 5 18  
. 87504 
. 87490  
. 87476  

0. 87462

BID

l- 1 5 1 °
Diff; , *

Γ

14
14

s13
14
14
13
14 
14
13
14 
14 
14
13
14 
14 
14
13
14 
Is  
14 
14
13
14 
14. 
14 
14 
14 
14
13
14 
14 
14 
14 
14 
14 
14 
14  
14 
14
13
14 
14 
14  
14 
14 
14 
14 
14 
14 
14 
14 
14
14
15 
14 
14 
14 
14 
14 
14

;60
59
58
57
56
55
.54
53
52
51
50
49
48
41 
46 
45 
44  
43
42  
41 
40  

>39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17

.16
15
14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

Diff.
l'«- 6 Γ



·* · · ' ” · .

**4
Η *
νΟ

0
*
η0
a

Φ tn tn cn Cn tn 
O  tO 00 -4 Οϊ tn

Cn Cn Cn Cn Cn 
4k to bo;>-> O

4fc
cooo -lovcn

4̂  4̂  4̂  4». 
4̂» CO 10 1— O

to to to to to  
CO 00 *4 05 tn

to to to to to  
4* to tO Η- O

to to to to to
CO 00 *4 05 Cn

to to to to to
4k CO tO.*— O Sp0-4.p.jn, Φ» CO tO/^ O O  OO --4 O  Cn 4k CO to — O  ' vO

β
i

“ " a.
a

P
ĉ-
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29 O — W co *fi ICON· OOO CO CO CO Μ M O ĈM CO ^ rt* rt* rf rt* rf LO to h- 00 O ^  ·Ί* rt rf O — CM CO T LO LO LO LO LOtO CO CO 05 o  LO LO LO LO LO CO

tav

c• pa(0
t0
o
ro

su
t0

o

231
 

fi
t



3 1 ° -*^ HA Diff.
1' cse

»
0 a  51504 25

25
25
25
24
25 
25 
25 
25 
25 
25 
25 
25
24
25 
25 
25 
25 
25 
25
24
25  
25 
25 
25 
25
24
25 
25 
25 
25
24
25 
25 
25 
25
24
25 
25 
25
24
25 
25 
25
24
25 
25 
25
24
25 
25
24
25 
25 
25
24
25 
25
24
25

1. 94160
1 . 51529 . 94066
2 . 51554 . 93973
3 . 51579 . 93879
4 . 51604 .93785
5 0. 51628 1. 93692
6 . 51653 .93598
7 . 51678 .93505
8 .51703 . 93412
9 . 51728 . 93319

ία 0. 51753 1. 93226
11 . 51778 . 93133
12 . 51803 . 93040
13 . 51828 . 92947
14 . 51852 . 92855
15 0. 51877 1. 92762
16 . 51902 .92670
17 . 51927 . 92578
18 . 51952 . 92486
19 . 51977 . 92394
20 0. 52002 1. 92302
21 . 52026 .92210
22 . 52051 .92118
23 . 52076 . 92027
24 . 52101 . 91935
25 0. 52126 1. 91844
26 .52151 . 91752
27 . 52175 . 91661
28 . 52200 . 91570
29 . 52225 . 91479
30 0. 52250 1. 91388
31 . 52275 . 91297
32 . 52299 . 91207
33 . 52324 .91116
34 . 52349 .91026
35 0. 52374 1. 90935
36 . 52399 . 90845
37 . 52423 . 90755
38 . 52448 . 90665
39 . 52473 . 905.75
40 0. 52498 1. 90485
41 . 52522 . 90395
42 . 52547 . 90305
43 . 52572 . 90216
44 . 52597 . 90126
45 0. 52621 1. 90037
46 . 52646 . 89948
47 . 52671 . 89858
48 . 52696 . 89769
49 . 52720 . 89680
50 0. 52745 1. 89591
51 . 52770 . 89503
52 . 52794 . 89414
53 . 52819 . 89325
54 . 52844 . 89237
55 0. 52869 I. 89148
56 . 52893 . 89060
57 . 52918 . 88972
58 . 52943 . 88884
59 . 52967 . 88796
60 0. 52992 1. 88708
t

1 2 1 ° - » coe
Diff.

1' sec ' ,

Diff.
1'

94
93
94 
94
93
94 
93 
93 
93 
93 
93 
93 
93
92
93 
92 
92 
92 
92 
92 
92 
92
91
92
91
92 
91 
91 
91 
91 
91
90
91
90
91 
90 
90 
90 
90 
90 
90 
90
89
90 
89
89
90 
89 
89 
89 
88  
89 
89 
88  
89 
88  
88 
88 
88

iO. 60284 
. 60324 
.60364 
. 60403 
. 60443

Diff.
Γ

tan

|0. 60086 
. 60126 
. 60165 
. 60205 
. 60245

0. 60483 
. 60522 
. 60562 
. 60602 
.6 0  342 

0. 60681 
. 60721 
. 60761 
. 60801 
. 60841

0. 60881 
60921 
60960 
61000 
61040

0. 61080 
. 61120 
. 61160 
. 61200 
^61240 

0. 61280 
. 61320 
. 61360 
. 61400 
. 61440

0. 61480 
. 61520 
. 61561 
. 61601 
JH 64 1  

0. 61681 
61721 
61761 
61801 
61842

0. 61882 
. 61922 
. 61962 
·. 62003 
. 62043 

0. 62083 
. 62124 
. 62164 
. 62204 
.J62245 

10. 62285 
62325 
62366 
62406 
62446 

0. 62487

cot

Diff
1'

40
39
40 
40
39
40 
40
39
40 
40
39
40 
40 
40
39
40 
40 
40 
40 
40 
40
39
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40
40
41 
40 
40 
40 
40 
40
40
41 
40 
40
40
41 
40
40
41 
40
40
41 
40
40
41 
40
40
41

Diff
V

cot

1. 66428 
66318 
66209 
66099 
65990
65881
65772
65663
65554
65445
65337
65228
65120
65011
64903
64795
64687
64579
64471
64363
64256
64148
64041
63934
63826
63719
63612
63505
63398
63292
63185
63079
62972
62866
62760
62654
62548
62442
62336
62230
62125
62019
61914
61809
61703
61598
61493
61388
61283
61179
61074
60970
60865
60761
60657
60553
60449
60345
60241
60137
60033

tass

Diff.
1'

110
109
110  
109 
109 
109 
109 
109 
109 
108 
109 
108 
109 
108 
108 
108 
108 
108 
108
107
108 
107
107
108 
107 
107 
107 
107 
106 
107 
106 
107 
106 
106 
106 
106 
106 
106 
106
105
106 
105
105
106 
105 
105 
105 
105
104
105 

.104 
105 
104 
104 
104 
104 
104 
104 
104 
104

Diff.
1'

sec

1. 16663 
. 16684 
. 16704 
. 16725 
. 16745

i ; 16766
167S6

. 16806

. 16827

. 16848
1. 16868

16889
. 16909

16930
. 16950

1. 16971
. 16992

17012
. 17033
. 17054

1. 17075
. 17095

17116
17137

. 17158
1. 17178

17199
17220

. 17241
17262

1.‘ 17283
. 17304

17325
17346

. 17367
l '17388
. 17409

17430
17451

. 17472
i7 17493

17514
. 17535

17556
. 17577

1. 17598
17620
17641
•17662

. 17683
1. 17704

17726
. 17747

17768
. 17790

1. 17811 
. 17832 
. 17854 
. 17875 
. 17896 

1. 17918

cse

Diff.
1'

21
20
21
20
21
20
20
21
21
20
21
20
21
20
21
21
2 0
21
21
21
20
21
21
21
20
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
22
21
21
21
21
22
21
21
22
21
21
22
21
21
22

Diff.
1'

cos

85717
85702
85687
85672
85657

fl. 85642
85627
85612
85597
85582

0. 85567
85551
85536
85521
85506

0. 85491
85476
85461
85446
85431

0. 85416
85401
85385
85370
85355

0.

0.

0.

85340
85325
85310
85294
85279
85264
85249
85234
85218
85203
85188
85173
85157
85142
85127
85112
85096
85081
85066
85051

0. 85035
85020
85005
84989
84974

0.

0.

84959
84943
8·ί928
84913
84897
84882
84866
84851
84836
84820
84805

sin

Diff.
1'

15
15
15
15
15
15
15
15
15
15
16 
15 
15 
15 
15 
15 
15 
15 
15 
15
15
16 
15 
15 
15 
15
15
16 
15 
15 
15
15
16 
15  
15
15
16 
15 
15
15
16 
15 
15
15
16 
15
15
16 
15
15
16 
15
15
16
15
16 
15
15
16 
15

60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36_
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6

Diff
ί-'*·,

ΐ ο



3 2 O-»
s i n

0
1
2
3
4
5
6
7
8  
9

10
11
12
13
14
15
16
17
18
19
20  
21 
22
23
24
25
26
27
28
29
30
31
32
33
34

0. 52992
53017
53041
53066
53091

a 53115
53140
53164
53189
53214

0. 53238
53263
53288
53312
53337

0.

0.

53361
53386
53411
53435
53460
53484
53509
53534
53558
53583

a

0.

53607
53632
53656
53681
53705
53730
53754
53779
53804
53828

35
36
37
38
39

53853
53877
53902
53926
53951

40
41
42
43
44

0. 53975
54000
54024
54049
54073

45
46
47
48
49

a 54097
54122
54146
54171
54195

50
51
52
53
54
55
56
57
58
59
60

0. 54220
54244
54269
54293
54317

0.

a

54342
54366
54391
54415
54440
54464

1 2 2 o_. cos

Diff.
1'

25
24
25  
25
24
25
24
25  
25
24
25  
25
24
25
24
25  
25
24
25
24
25  
25
24
25 
24 

.25
24
25
24
25
24
25  
25
24
25
24
25
24
25
24
25
24
25 
24
24
25
24
25
24
25
24
25 
24
24
25
24
25
24
25 
24

Diff.
1'

CSC

1. 88708  
88620  
88532 
88445  
88357
88270
88183
88095
88008
87921
87834
87748
87661
87574
87488
87401
87315
87229
87142
87056
86970
€6885
86799
86713
86627
86542
86457
86371
86286
86201
8 6 116
86031
85946
85861
85777
85692
85609
85523
85439
85355
85271
85187
85103
85019
84935
84852
84768
84685
84601
84518
84435
84352
84269
84186
84103
84020
83938
83855
83773
83690
83608

sec

Diff.
1'

88
88
87
88 
87
87
88  
87  
87  
87 
86 
87  
87 
86 
87 
86 
86 
87 
86 
86
85
86 
86  
86 
85
85
86 
85 
85 
85 
85 
85 
85
84
85 

. 84
85
84
84
84
84
84
84
84
83
84
83
84 
83 
83 
83 
83 
83 
83 
83 
82 
83 
82 
83 
82

Diff.
Γ

tan

0. 62487 
62527 
62568 
62608 
62649

0. 62689 
62730  
62770  
62811 
62852

0. 62892 
. 62933 
. 62973 
. 63014 
. 63055 

0. 63095 
. 63136  
. 63177  
. 63217  
. 63258  

0. 63299 
. 63340  
. 63380  
. 63421 
J5 3 4  62 

0. 63503 
63544 
63584 
63625 
63666

0. 63707 
63748 
63789  
63830  
63871

0. 63912  
63953 
63994 
64035 

_64076 
64117  
64158  
64199  
64240 
64281 

0. 64322 
. 64363 
. 64404 
. 64446 
^ 64487  

0. 64528  
. 64569  
. 64610  
. 64652 
. 64693

0. 64734 
64775 

,64817  
64858  
64899 

0. 64941

c o t  -

Diff.
1'

40
41
40
41
40
41
40
41  
41
40
41
40
41 
41
40
41  
41
40
41 
41 
41
40
41 
41 
41  
41
40
41  
41  
41  
41 
4 1  
41  
41 
41  
41  
41  
41  
41  
4.1 
41 
41  
41  
41  
41  
4 1
41
42  
41 
41  
41
41
42 
41 
41
41
42  
41
41
42

Diff, 
1' ■

cot

1. 60033  
.5 9 9 3 0  
. 59826  
. 59723  
. 59620

1. 59517  
.5 9 4 1 4  
. 59311  
. 59208  
. 59105

1. 59002  
. 58900  
. 58797  
. 58695  
. 58593

1. 58490  
. 58388  
. 58286  
. 58184  
J_58083 
1. 57981  
.5 7 8 7 9  
.5 7 7 7 8  
. 57676  
.5 7 5 7 5

1. 57474  
. 57372  
. 57271  
. 57170  

^ 5 7 0 6 9  
1. 56969  
. 56868  
. 56767  
. 56667  
. 56566

1. 56466  
.5 6 3 6 6  
.5 6 2 6 5  
. 56165  
. 56065

1. 55966  
. 55866  
. 55766  
. 55666  
. 55567

1. 55467  
.5 5 3 6 8  
.5 5 2 6 9  
. 55170  
. 55071

1. 54972  
. 54873  
; 54774  
. 54675  
. 54576

1. 54478  
.5 4 3 7 9  
. 54281 

54183  
. 54085  

1^53986

. tan

Diff.
Γ

103
104 
103 
103 
103 
103 
103 
103 
103 
103 
102 
103 
102 
102 
103 
102 
102 
102 
101 
102 
102 
101 
102 
101 
101 
102 
101 
101 
101 
100 
101

. 101 
100 
101 
100 
100 
101 
100 
100 
99 

100  
100 
100  
99 

100 
99 
99 
99 
99 
99 
99 
99 
99 
99 

.98 
99 
98 
98
98
99

Diff.
Γ

sec

1.

1.

17918
17939
17961
17982
18004

18 0 2 5
18047
18068
18090
18111
18133
18155
18176
18198
18220

1. 18241
18263
18285
18307
18328

1.

1.

18350
18372
18394
18416

J 8 4 3 7
18459
18481
18503
18525
18547
18569
18591
18613
18635
18657
18679
18701
18723
18745
18767
18790
18812
18834
18856
18878

1. 18901
18923
18945
18967
18990
19012
19034
19057
19079
19102
19124
19 )4 6
19169
19191
19214
19236

. C S C

Diff.
1'

21
22
21
22
21
22
21
22
21
22
22
21
22
22
21
22
22
22
21
22
22
22
22
21
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
23
22
22
22
22
23
22
22
22
23
22
22
23
22
23
22
22
23
22
23
.22

D iff

COS

a

a

a

84805
84789
84774
84759
84743
84728
84712
84697
84681
84666
84650
84635
84619
84604
84588
84573
84557
84542
84526
84511
84495
84480
84464
84448
84433
84417
84402
84386
84370
84355
84339
84324
84308
84292
84277
84261
84245
84230
84214
84198
84182
84167
84151
84135
84120
84104
84088
84072
84057
84041
84025
84009
83994
83978
83962
83946
83930
83915
83899
83883
83867

'em

h1 4 7 °
Diff. *

1' ·

16
.-15;
•15
16
15
16
15
16
15
16
15
16
15
16
15
16
15
16
15
16
15
16 
16
15
16
15
16 
16
15
16
15
16 
16
15 
1.6
16
15
16 
16 
16
15
16 
16
15
16 
16  
16
15
16  
16 
16
15
16 
16 
16 
16
15
16  
16 
16

60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6

Diff
1'*-■57'



3 3 ° - sin

10
11
12
13
14
15
16
17
18  
19
20
21
22
23
24
25
26
27
28  
29
30
31
32
33
34
35
36
37
38  
39^
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0.

0.

54464
54488
54513
54537
54561
54586
54610
54635
54659
54683
54708
54732
54756
54781
54805
54829
54854
54878
54902
54927!

Diff.
1'

55097
55121
55145
55169

0. 55194
55218
55242
55266
55291
5 5 315
55339
55363
55388
55412

0. 55436
55460
55484
55509
55533

a 55557
55581
55605
55630
55654

0. 55678
55702
55726
55750
55775

0.

0.

55799
55823
55847
55871
55895
55919

1 2 3 ° - , COB

24
25  
24
24
25
24
25  
24-
24
25  
24
24
25  
24
24
25 
24
24
25

54951 · ? !  
549751 U  
54999! t l  
55024! 
550481 2I  
55072 25

24
24
24
2 5  
24  
24
24
25  
24  
24
24
25  
24  
24  
24
24
25  
24  
24  
24
24
2 5  
24  
24  
24  
24
24
2 5  
24  
24  
24  
24  
24  
24

Diff
1'

CSC

83608  
83526  
83444  
83362  
83280  
83198  
8 3 116  
83034  
82953  
82871 
82790  
82709  
82627  
82546  
82405  
82384  
82303  
82222  
82142  
8206 1 
81981  
8 190 0  
8 182 0  
81740  
81659
81579
81499
8 14 19
81340
812 6 0
8 118 0
8 110 1
81021
80942
80862
80783
80704
80625
80546
80467
80388
80309
80231
8 0 15 2
80074
79995
79917
79839
79761
79682
79604
79527
79449
79371
79293
7 9 216
79138
79061
78984
78906
78829

sec

Diff.
Γ

82
82
82
82
82
82
82
81
82
81
81
82
81
81
81
81
81
80
81
80
81
80
80
81
80
80
80
79
80 
80
79
80
79
80 
79 
79 
79  
79  
79 
79 
79
78
79
78
79 
78 
78
78
79 
78
77
78  
78  
78
77
78  
77
77
78  
77

Diff.
1'

tan

0. 64941  
.6 4 9 8 2  
.6 5 0 2 4  
. 65065  
. 6 5 106  

0. 65148  
.6 5 1 8 9  
. 65231 
.6 5 2 7 2  
JS 5 3 14  

0. 65355  
65397  
65438  
65480  
«5521  

0/65563  
. 65604  
. 65646  
. C5G88 
J5 5 7 2 9  

0. 65771 
. 65813  
. 65854  
. 65896  
J J5 9 3 8  

0. 65980  
. 66021 
. 66063  
. 66105  
. 66147

0. 66189
. 66230
. 66272

66314
. 66356

o7 661398
66440

. 66482
66524

. 66566
0. 66608

. 66650

. 66692

. 66734

. 66776
0. 66818

. 66860

. 66902

. 66944
, 66986

0. 67028
67071
6 7113

e 67155
. 67197

O. 67239  
. 67282  
. 67324  
. 67366  
. 67409  

0. 67451

cot

Diff.
1'

41
42 
41
41
42
41
42
41
42
41
42
41
42
41
42
41
42  
42
41
42  
42
41
42  
42  
42
41
42  
42  
42  
42
41
42  
42  
42  
42  
42  
42  
42  
42  
42  
42  
42  
42  
42  
42  
42  
42  
42  
42
42
43  
42  
42  
42
42
43  
42
42
43  
42

Diff.
1'

cot

1. 53986  
. 53888  
. 53791 
. 53693  
. 53595 

L 53497  
. 53400  
. 53302  
. 53205
i_5312Z

1. 53010  
. 52913  
. 52816  
. 52719  
. 52622  

1. 52525  
.5 2 4 2 9  
. 52332  
. 52235  
. 52139  

1. 52043  
. 51946  
. 51850  
. 51754  
. 51658

1 51562  
. 51466  
. 51370  
. 51275  
. 5 1179

1. 51084  
. 50988  
. 50893  
. 50797  
. 50702  

1. 50607  
.5 0 5 1 2  
.5 0 4 17  
.5 0 3 2 2  
. 50228

I. 50133  
. 50038  
. 49944  
. 49849  
. 49755

1. 49661  
.4 9 5 6 6  
.4 9 4 7 2  
.4 9 3 7 8  
. 49284

1. 49190  
.4 9 0 9 7  
J 49003  
. 48909  
. 4 8816

1. 48722  
.4 8 6 2 9  
.4 8 5 3 6  
.4 8 4 4 2  
.4 8 3 4 9  

1. 48256

tan

Diff.
1'

98
97
98 
98 
98
97
98
97
98 
97 
97 
97 
97 
97 
97
96
97 
97 
96
96
97 
96 
96 
96 
96 
96 
96
95
96
95
96
95
96 
95 
95 
95 
95 
95
94
95 
95
94
95 
94
94
95 
94 
94 
94 
94
93
94 
94
93
94 
93
93
94 
93 
93

Diff.
1'

sec

1. 19236
19259
19281
19304
19327

1.

1.

1.

1.

19349  
19372  
19394  
19417  
19440  
.19463 
19485  
19508  
19531 
19553  
19576 
19599  
19622  
19645  
19668  
19691 
19713  
19736  
19759  
19782  
19805  
19828  
19851 
19874  
19897  
19920  
19944  
19967  
19990  
20013  
20036  
20059  
23083  
20106  
20129
20152
20176
20199
20222
20246

1. 20269
20292
20316
20339
20363
20386
20410
20433
20457
20480

1.

1.

20504
20527
20551
20575
20598
20622

CSC

Diff.
1'

23
22
23
23
22
23
22
23
23
23
22
23
23
22
23
23
23
23
23
23
22
23
23
23
23
23
23
23
23
23
24  
23  
23  
23  
23
23
24 
23 
23
23
24  
23
23
24  
23
23
24
23
24
23
24
23
24
23
24
23
24  
24
23
24

Diff.
1'

cos

O.

0.

0.

0.

0.

0.

a

83867
83851
83835
8 3 819
83804
83788
83772
83756
83740
83724
83708
83692
83676
83660
83645
83629
83613
83597
83581
83565
83549
83533
8 3517
83501
83485
83469
83453
83437
83421
83405
83389
83373
83356
83340
83324

- 1 4 6 °
Diff. 4- 

V

0.

0.

83308
83292
83276
83260
83244
83 228
8 3 2 12
8 319 5
8 3 17 9
8 316 3

0.

0.

83 14 7
83131
8 3 1 1 5
83098
83082
83066
83050
83034
8 3 0 17
83001

0.

0.

82985
82969
82953
82936
82920
82904

sin

16
16
16
15
16  
16  
16  
16  
16  
16  
16  
16  
16
15
16 
16  
16  
16 
16 
16  
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
17 
16 
16 
16 
16 
16 
16 
16 
16 
16 
17 
16 
16  
16 
16 
16 
17 
16 
16 
16 
16 
17  
16 
16  
16 
16  
17  
16  
16

Diff.
l'«-

60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10

9
8
7
6
5
4
3
2
1
0



Natural Trigonometric Functions ( § >

3 4 ° ·*  .^ sin Diff.
1' CSC Diff.

1'

77
77
77
77
76
77 
77
76
77 
76 
76
76
77 
76 
76
75
76 
76 
76
75
76 
75
75
76 
75 
75 
75 
75 
75
74
75 
75
74
75 
74
74 
7 4
75 . 
74 
74 
74
73
74 
74
73
74
73
74 
73 
73 
73 
73 
73 
73 
73 
73 
73
72
73 
72

tan

0. 67451 
. 67493 
. 67536 
. 67578 
. 67620

Diff.
1' c o t Diff.

1' sec Diff.
1' cos

- 1 4 5 °
Diff. *

V
/
0
1
2
3
4

0. 55919 
. 55943 
. 55968 
. 55992 
. 56016

24
25 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24
24
25 
24 
24 
24 
24 
24 
24 
24 
24 
24 
21 
24 
24 
24 
24 
24 
24 
24
23
24 
24. 
24 
24 
24. 
24 
24 
24 
24 
24 
24 
24
23
24 
24 
24 
24 
24 
24 
24
23
24 
24 
24 
24 
24

1. 78829 
. 78752 
. 78675 
. 78598 
. 78521

42
43 
42
42
43
42
43 
45
42
43
42
43
42
43 
43
42
43
42
43 
43
42
43 
43
42
43
43
43
42
43 
43 
43 
43 
43 
43
42
43 
43 
43 
43 
43 
43 
43 
43 
43
43
44 
43 
43 
43 
43
43
44 
43 
43 
43
43
44 
43
43
44

1. 48256 
. 48163 
. 48070 
. 47977 
. 47885

93
93
93
92
93 
93
92
93 
92 
92 
92
92
93
91
92 
92 
92
91
92 
92 
91
91
92 
91 
91 
91 
91 
91
90
91 
91
90
91 
90
90
91 
90 
90 
90 
90 
90 
90
89
90 
90
89
90 
89 
89 
89 
89 . 
89 
89 
89 
89 
89 
89 
88 
89 
88

1. 20622 
20645 

. 20669 

. 20693 

. 20717

23
24 
24 
24
23
24 
24 
24 
24
23
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24
24
25 
24 
24 
24
24
25 
24
24
25 
24
24
25 
24
24
25
24
25
24
25
24
25
24.
25
25
24
25 
25
24
25 
25
24
25 
25 
25 
25 
24

0. 82904 
.82887 
.82871 
.82855 
. 82839

17
16
16
16
17
16
16
17
16
16
17
16
16
17
16
16
17
16
17
16
16
17
16
17
16
17
16
16
17
16
17
16
17
16
17
16
17
16
17
16
17
17
16
17
16
17
16
17
17
16
17
17
16
17
16
17
17
16
17
17

60
59
58
57
56

5
6
7
8 
9

0. 56040 
. 56064 
. 56088 
. 56112 
. 56136

1. 78445 
. 78368 
. 78291 
. 78215 
. 78138

0. 67663 
.67705 
. 67748 
. 67790 
. 67S32

1. 47792 
. 47699 
. 47607 
. 47514 
. 47422

1. 20740 
. 20764 
. 20788 
. 20812 
. 20836

0. 82822 
. 82806 
. 82790 
. 82773 
. 82757

55
54
53
52
51

10
11
12
13
14

0. 56160 
. 56184 
. 56208 
. 56232 
. 56256

1. 78062 
. 77986 
. 77910 
. 77833 
. 77757

0. 67875 
. 67917 
. 67960 
. 68002 
. 68045

Ϊ. 47330 
. 47238 
, 47146 
. 47053 
. 46962

1. 20859 
. 20883 
. 20907 
. 20931 
. 20955

0. 82741 
.82724 
. 82708 
. 82692 
. 82675

50
49
48
47
46

15
16
17
18 
19

0. 56280 
. 56305 
. 56329 
. 56353 
. 56377

1. 77681 
. 77606 
. 77530 
. 77454 
. 77378

0. 68088 
. 68130 
. 68173 
. 68215 
. 68258

1. 46870 
. 46778 
. 46686 
. 46595 
,  46503

I. 20979 
. 21003 
. 21027 
. 21051 
. 21075

0. 82659 
.82643 
. 82626 
. 82610 
. 82593

45
44
43
42
41

20
21
22
23
24

0. 56401 
. 56425 
. 56449 
. 56473 
. 56497

1. 77303 
\ 77227 
. 77152 
. 77077 
. 77001

0. 68301 
. 68343 
. 68386 
. 68429 
. 68471

1. 46411 
. 46320 
. 46229 
. 46137 
. 46046

1. 21099 
. 21123 
.21147 
. 21171 
. 21195

0. 82577 
.82561 
. 82544 
. 82528 
. 82511

40
39
38
37
36

25
26
27
28 
29

0. 56521 
. 56545 
. 516569 
. 56593 
.56617

1. 76926 
. 76851 
. 76776 
. 76701 
. 76626

0. 68514 
. 68557 
. 68600 
. 68642 
. 68685

1. 45955 
. 45864 
.45773 
. 45682 
. 45592

1. 21220 
. 21244 
. 21268 
. 21292 
. 21316

0. 82495 
.82478 
. 82462 
t 82446 
. 82429

35
34
33
32
31

30
31
32
33
34

0. 56641 
. 56665 
. 56689 
. 56713 
. 56736 

0. 56760 
. 56784 
.56808 
. 56832 
. 56856 

0. 56880 
. 56904 
. 56928 
. 56952 
. 56976

1. 76552 
. 76477 
. 76402 
. 76328 
. 76253

0. 68728 
. 68771 
. 68814 
. 68857 
. 68900

1. 45501 
.45410 
. 45320 
. 45229 
. 45139

1. 21341 
. 21365 
. 21389 
. 21414 
. 21438

0. 82413 
.82396 
.82380 
. 82363 
.82347

30
29
28
27*
26
25
24
23
22
21

35
36
37
38
39

I. 76179 
. 76105 
. 76031 
. 75956 
. 75882

0. 68942 
, 68985 
. 69028 
. 69071 
. 69114

1. 45049 
.44958 
.44868 
. 44778 
. 44688

1. 21462 
. 21487 
. 21511 
. 21535 
. 21560

0. 82330 
.82314 
. 82297 
. 82281 
. 82264

40
41
42
43
44

1. 75808 
. 75734 
.75661 
. 75587 
. 75513

0. 69157 
. 69200 
. 69243 
. 69286 
. 69329 

0. 69372 
. 69416 
. 69459 
. 69502 
. 69545 

0. 69588 
. 69631 
. 69675 
. 69718 
. 69761 

0. 69804 
. 69847 
. 69891 
. 69934 
. 69977 

0. 70021

1. 44598 
. 44508 
. 44418 
. 44329 
. 44239

1. 21584 
. 21609 
. 21633 
. 21658 
. 21682

0. 82248 
.82231 
. 82214 
.82198 
.82181

20
19
18
17
16

45
46
47
48
49

0, 57000 
. 57024 
. 57047 
. 57071 
. 57095

1. 75440 
. 75366 
. 75293 
. 75219 
. 75146

1. 44149 
.44060 
.43970 
. 43881 
. 43792

1. 21707 
. 21731 
. 21756 
. 21781 
. 21805

0. 82165 
.82148 
.82132 
.82115 
. 82098

15
14
13
12
11

50
51
52
53
54

0. 57119 
.57143 
. 57167 
. 57191 
. 57215

1. 75073 
. 75000 
. 74927 
. 74854 
. 74781 

1. 74708 
. 74635 
. 74562 
. 74490 
. 74417 

1. 74345

1. 43703 
. 43614 
. 43525 
. 43436 
. 43347 

1. 43258 
. 43169 
. 43080 
. 42992 
. 42903 

1. 42815

1. 21830 
. 21855 
. 21879 
. 21904 
. 21929

0. 82082 
.82065 
.82048 
. 82032 
. 82015

10
9
8
7
6

55
56
57
58
59
60

0. 57238 
.57262 
.57286 
.57310 
. 57334 

0. 57358

1. 21953 
. 21978 
. 22003 
. 22028 
. 22053 

1. 22077

0. 81999 
. 81982 
. 81965 
.81949 
.81932 

0. 81915

5
4
3
2
1
0

1 2 4 ° - cos
Diff.

1' sec Diff.
V cot Diff.

1'· tan Diff.
1' C S C

Diff.
1' sin T - 5 5 °

O O K  J l h J



3 5 ° * *  .■ sin

0
1
2
3
4
5
6
7
8  
9

10  
11 
12 
13  
J 4
15
16
17
18
19
20  
21 
22
23
24
25
26
27
28
29
30
31
32
33
34

0.

0.

0.

57358
57381
57405
57429
57453
57477
57501
57524
57548
57572
57596
57619
57643
57667
57691
57715
57738
57762
57786
57810
57833
57857
57881
57904
57928
57952
57976
57999
58023

J58047
58070
58094
5 8 118
58141
58165

35
36
37
38
39
40
41
42
43
44
45
46
47
4 8
49

58189
58212
58236
58260
58283
58307
58330
58354
58378

_58401
58425
58449
58472
58496
58519

50
51
52
53
54

0. 58543
58567
58590
58614
58637

55
56
57
5 8
59
60

0.

0.

58661
58684
58708
58731
58755
58779

1 2 5 *

D iff. 
Γ

23
24 
24 
24 
24 
24
23
24 
24 
24
23
24  
24 
24 
24
23
24  
24 
24
23
24 
24
23
24 
24 
24
23
24 
24
23
24 
24
23
24 
24
23
24  
24
23
24
23
24 
24
23
24  
24
23
24
23
24  
24
23
24
23
24
23
24
23
24  
24

Diff;
I'

CSC

74345
74272
74200
74128
74056
73983
73911
73840
73768
73696
73624
73552
73481
73409
73338
73267
73195
73124
73053
72982
72911
72840
72769
72698
72628
72557
72487
72416
72346
72275
72205
72135
72065
71995
71925
71855
71785
71715
71646
71576
71506
71437
71368
71298
71229
7 1160
71091
71022
70953
70884
70815
70746
70677
70609
70540
70472
70403
70335
70267
70198
70130

sec

Diff.
1'

73
72
72
72
73  
72
71
72  
72  
72  
72
71
72 
71
71
72  
71 
71 
71 
71 
71  
71  
71
70
71 
70  
7L 
70  
7 t  
70  
70  
70  
70  
70  
70  
70  
70
69
70  
70  
69
69
70  
69  
69  
69  
69  
69  
69  
69  
69  
69  
68 
69  
68  
69  
68  
68  
69  
68

Diff.
Γ

tan

0. 70021 
. 70064  
. 70107  
. 70151  
.J70194  

0. 70238  
. 70281 
. 70325  
. 70368  

70412  
0. 70455 

. 70499  

. 70542  

. 70586  

. 70629  
0." 70673 

70717  
70760  
70804 

_70848 
0. 70891 

. 70935 

. 70979  

. 71023  

. 1 10f6  
0. 7 11 10  

7 r 154 
71198  
71242  
7 1285 

0. 71329  
. 71373  
. 7 1417  
. 71461  
. 71505

0. 71549  
. 71593  
. 71637  
. 71681  
. 71725

0. 71769  
. 7 1813  
. 71857  
. 71901
• IL9. ! 6

0. 71990  
72034  
72078  
72122  
72167  

0. 72211 
. 72255 
. 72299  
. 72344  
. 72388

0. 72432  
. 72477  
. 72521 
. 72565  
. 72610  

0. 72654

cot

Diff.
1'

43
43
44
43
44
43
44
43
44
43
44
43
44
43
44 
44
43
44 
44
43
44  
44 
44
43
44 
44 
44 
44
43
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44
44
45 
44 
44 
44
44
45 
44 
44
44
45 
44
44
45 
44
44
45 
44

Diff
1'

cot

1. 42815  
. 42726  
. 42638  
. 42550  
. 42462  

1. 42374  
. 42286  
. 42198  
. 4 2110  
. 42022  

1. 41934  
. 41847  
. 41759  
. 41672  
. 41584

1. 41497  
. 41409  
. 41322  
. 41235  
. 4 1148

1. 41061  
. 40974  
. 40887  
. 40800  
. 40714  

1. 40627 
. 40540  
. 40454  
. 40367  
. 40281 

1. 4 0195  
. 40109  
. 40022  
. 39936  

_^_39850 
1. 39764  
. 39679  
. 39593  
. 39507  
^ 39421 

1. 39336  
. 39250  
.3 9 16 5  
. 39079  
. 38994

I. 38909  
. 38824  
. 38738  
. 38653  
. 38568

1. 38484  
. 38399  
. 38314  
. 38229  
. 38145

1. 38060  
. 37976  
. 37891 
. 37807  
. 37722  

1. 37638

tan

Diff.
1'

89
88
88
88
88
88
88
88
88
88
87
88
87
88
87
88  
87  
87  
87  
87  
87  
87 
87  
86  
87  
87 
86  
87  
86 
86  
86  
87 
86  
86 
86
85
86  
86 
86
85
86
85
86 
85 
85
85
86 
85 
85
84
85 
85 
85
84
85
84
85
84
85 
84

Diff.
V

sec

1. 22077
22102
22127
22152
22177
22202
22227
22252
22277
22302

1.

1.

22327
22352
22377
22402
22428
22453
22478
22503
22528
22554

I. 22579
22604
22629
22655
22680
22706
22731
22756
22782
22807

1.

1.

22833  
22858  
22884  
22909  
22935 
22960  
22986  
23012  
23037  
23063  
23089  
23114  
23140  
23166  
231 92  
23217  
23243  
23269  
23295  
23321
23347
23373
23398
23424
23450

1.

1.

23476
23502
23529
23555
23581
23607

CSC

Diff.
1'

25
25
25
25
25
25
25
25
25
25
25
25
25
26 
25 
25 
25
25
26 
25 
25
25
26
25
26 
25
25
26
25
26
25
26
25
26
25
26  
26
25
26 
26
25
26 
26  
26
25
26 
26  
26 
26 
26 
26
25
26 
26 
26 
26 
27 
26 
26 
26

Diff
Γ

cos

81915
81899
81882
81865
81848
81832
8 1815
8 17 98
81782
8J765
81748
81731
8 17 14
81698
81681
81664
81647
81631
8 1614
81597
81580
81563
81546
81530
8 1513
81496
81479
81462
81445
81428
8 14 12
81395
81378
81361
81344
81327
8 13 10
81293
81276
81259
81242  
81225  
8 12 08  
8 119 1  
8 1174  
81157  
8 114 0  
8 112 3  
8 1106  
81089
81072
81055
81038
81021
81004
80987
80970
80953
80936
80919
80902

sin

h1 4 4 °
Diff. *

1'

16
17
17
17
16
17
17
16
17.
17
17
17
lti
17
17
17
16
17
17
17
17
17
16
17
17
17
17
17
J7
16
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5 
4  
3  
2  
1 
0

Diff.r<-54
j



3 6 ° - *

0
1
2
3
4

35
36
37
38
39
40
41
42
43
44

sin

58779
58802
58826
58849
58873

5
6
7
8  
9

10
11
12
13
14
15
16
17
18
19
20  
21 
22
23
24
25
26
27
28  
29

45
46
47
48
49
50
51
52
53 

_54
55
56
57
58
59
60

0.

58896
58920
58943
58967
58990
59014
59037
59061
59084
59108

0.

59131
59154
59178
59201
59225
59248
59272
59295
59318
59342

30
31
32
33
34

59365  
59389  
59412  
59436  
59459  
59482  
59506  
59529  
59552  
59576  
59599  
59622  
59646  
59669  
59693

0.

0.

59716
59739
59763
59786
59809
59832
59856
59879
59902
59926

0.

0. 

1 2 6 *

59949
59972
59995
60019
60042
60065
60089
6 0 112
60135
6 0 15 8
60 18 2

c o s

Diff.
V

23
24
23
24
23
24
23
24
23
24
23
24
23
24 
23
23
24
23
24
23
24 
23
23
24
23
24
23
24 
23
23
24 
23
23
24 
23
23
24
23
24 
23
23
24 
23 
23
23
24 
23
23
24 
23 
23
23
24 
23
23
24 
23 
23
23
24

Diff.
Γ

CSC

1. 70130  
. 70062  
. 69994  
. 69926  
. 69858

1. 69790  
. 69723 
. 69655  
. 69587  
. 69520  

1. 69452  
. 69385  
. 69318  
.6 9 2 5 0  
. 6 9 183 

1. 69 Ϊ16 
. 69049  
. 68982  
. 68915  

_1_68848 
1. 68782  
. 68715  
Γ68648  
. 68582  

^_68515 
1. 68449 
. 68382  
. 68316  
. 68250  
. 68183  

1. 68117  
.6 8 0 5 1  
. 67985  
. 67919  
. 67853

1. 67788  
. 67722  
. 67656  
. 67591 
. 67525

I. 67460  
. 67394  
. 67329  
. 67264  
. 67198  

1. 67133  
.6 7 0 6 8  
. 67003  
. 66938  

^ 6 6 8 7 3  
1. 66809  
. 66744  
. 6667S  
. 66615  
. 66550

1. 66486  
. 66421  
. 66357  
. 66292  
. 66228  

1. 66164

sec

Diff.
1'

68
68
68
68
68
67
68 
68 
67
63 
67
67
68 
67. 
67 
67 
67 
67 
67 
66 
67 
67 
66 
67 
66 
67 
66 
66 
67 
66 
66 
66 
66 
66
65
66 
66
65
66
65
66 
65
65
66 
65 
65 
65 
65 
65
64
65 
65
64
65
64
65
64
65 
64 
64

Diff.
Γ

tan

a  72654  
. 72699  
. 72743  
. 72788  
. 72832

|0. 72877  
. 72921  
. 72966  
. 73010  
. 73055

0. 73100  
.7 3 1 4 4  
.7 3 1 8 9  
. 73234  
^73278  

0. 73323  
. 73368  
.7 3 4 13  
. 73457  
.. 73502  

0. 73547  
. 73592  
. 73637  
. 73S81 
._ 73726  

0. 73771 
. 73816  
.7 3 8 6 1  
. 73906  
.J 3 9 5 1  

0. 73996  
. 74041 
. 74086  
. 74131  
^ 74176  

0. 74221 
. 74267  
. 74312  
. 74357  
. 74402

0. 74447 
.7 4 4 9 2  
.7 4 5 3 8  
.7 4 5 8 3  
. 74628

0. 74674  
. 74719  
. 74764  
. 74810  
. 74855

0. 74900  
.7 4 9 4 6  
. 74991  
.7 5 0 3 7  
. 75082

0. 75128  
. 75173  
. 75219  
. 75264  
. 75310  

0. 75355

eoi

Diff
1'

45
'44
45
44
45
44
45
44
45 
45
44
45 
45
44
45 
45 
45
44
45 
45 
45 
45
44
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45
45
46 
45 
45 
45 
45
45
46 
45
45
46 
45
45
46 
45
45
46
45
46
45
46
45
46 
45 
4δ 
45

Diff
Γ

cot

37638
37554
37470
37386
37302
37218
37134
37050
36967
36883
36800
36716
36633
36549
36466
36383
36300
36217
36134
36051
35968
35885
35S02
35719
35637
35554
35472
35389
35307
35224
35142
35060
34978
34896
34814
34732
34650
34568
34487
34405
34323
34242
34160
34079
33998
'33916
33835
33754
33673
33592
33511
33430
33349
33268
33187
33107
33026
32946
32865
32785
32704

tan

Diff.
V

84
84
84
84
84
84
84
83
84
83
84
83
84 
83 
83 
83 
83. 
83 
83 
83 
83 
83 
83 
«2  
83 
.82 
83 
82 
83 
82 
82 
82 
82 
82 
82 
82 
82 
81 
82 
82 
81 
82  
81 
81 
82  
81 
81 
81 
81 
81 
81 
81 
81 
81 
80 
SI 
80 
81 
80 
81

Diff.
Γ

1.

sec

23607
23633
23659
23685
23711

1. 23738
23764
23790
23816
23843

I.

1.

1.

23869
23895
23922
23948
23975
24001
24028
24054
24081

J24107
24134
24160
24187
24213
24240
24267
24293
24320
24347
24373
24400
24427
24454
24481
24508

1.

24534
24561
24588
24615
24642
24669
24696
24723
24750
24777

1. 24804
24832
24859
24886
24913

1. 24940
24967
24995
25022
25049

1. 25077  
25104  
25131  
25159  
25186  
25214

C S C

Diff.
1'

26
26
26
26
27
26
26
26
27-
26
26
27
26
27
26
27
26
27
26
27
26
27
26
27
27
26
27
27
26
27
27
27
27
27
26
27
27
27
27
27
27
27
27
27
27
28  
27 
27 
27 
27
27
28  
27
27
28  
27
27
28
27
28

Diff.
1'

COB

0. 80902 
80885 
80867 
80850  

J50833 
0. 80816  

80799 
80782 
80765 
80748

0. 80730 
.8 0 7 13  
. 80696 
. 80679 
. 80662

0. 80644 
. 80627 
. 80610  
. 80593 
.80576  
C 80558 
. 80541 
. 80524 
. 80507 
. 80489 

0. 80472 
. 80455 
. 80438  
. 80420 
.80403  

0. 80386 
. 80368 
. 80351 
. 80334 
. 80316

0. 80299 
. 80282 
. 80264 
. 80247 
. 80230

|0. 80212  
80195  
80178  
80160  
80143
80125
80108
80091
80073
80056

0. 80038  
. 80021 
. 80003  
. 79986  
. 79968

10. 7995 L 
. 79934 
. 79916  
. 79899  
. 79881 

a  79864

sin

< - 1 4 3 °
Diff. *

V

17
18  
17 
17 
17 
17 
17 
17
17
18  
17 
17 
17
17
18 
17 
17 
17
17
18 
17 
17
17
18 
17 
17
17
18 
17
17
18 
17
17
18 
17
17
18 
17
17
18 
17
17
18
17
18 
17
17
18
17
18
17
18
17
18 
17 
17 

*18
17
18 
17

60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

Di ^ 5 3 °



3 7 o-*
Diff. sm j .

10 
1 1 
12 
13 
|4_
15
16
17
18
19
20 
21 
22
2324
25
26
27
28 
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48 
4i)
50
51
52
53
54
55
56
57
58
59
60

0.

0.

0.

0.

0.

0.

0.

0.

0.

1 2 7 ° - » cos

23
23
23
23
24

.GO 182 

. 00205'

. 6()228i 

.6 0 2 5 1 !

. 60274j 7>a 

. 60298 

. 60321 £Λ 

. 60344 

. 60367 
-J50390 

60414: 
60437! rti  
604601 
60483) 
60506 f . i  
00520. . . .  
60553: i t  
00570; %% 
005991 
60622j 
60645j 
(>0668 T,t 
60601 
60714 
60738' 3 
60761 7yn 
60784 
60807 
60830 
60853 “3 
60876 , , ,  
60809 H  
60922 ““

. 609451 i t  

. 6096Sj "  
"6099! 

61015 T,t 
61038 7yi  
61061 ~X 
61084 
61107 
61130 H  
61153 H  
61176 i%  
61199 i%
61222 23 61245 i t
61268 H
61291 H  
61314 
61337 
61360 H  
61383 H  
61406 H
6 1429  22  
6Ϊ451
61474 H
61497 Xi
61520 H
61543 H  
61566

Diff
1'

CSC

1. 66164 
. 66100 
. 66036 
. 65972 
. 65908 

1. 65844*1 
. 65780 
. 65717 
. 65653 
. 65589 

1. 65526 
. 65462 
. 65399 
. 65335 
. 65272'

1. 65209 
.65146 
. 65083 
. 65020 
. 6 1957 

Ί ."64894 
. 64831' 
. 64768! 
. 64705! 
. 04643j 

1. 64580; 
. 64518 
. 64455 
. 64393 

^64330i 
1. 64268 
. 64206 
.64144 
.64081 

_JB4019 
1. 63957 
. 63895 
. 63834 
. 63772 
^63710 
1. 63648 
. 63537 
. 63525 
. 63464 
. 63402 

1. 63341 
. 63279 
. 63218 
. 63157 
._63096 

1. 63035 
.62974 
.62913 
. 62852 
. 62791

1. 62730 
.62669 
.62609 
. 62548 
. 62487 

1. 62427

sec

Diff.
V

64 
64 
64 
64 
64 

. 64
63
64 
64 
6:4 
64
63
64 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
62 
63 
62 
63 
62 
63 
62 
62 
62 
63 
62 
62 
62 
61 
62 
62 
62 
6 ! 
62 
61 
62 
61 
62 
61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
60 
61 
61 
60

Diff.

tan Diff. 
Γ

0. 75355  
. 75401 
. 75447  
. 75492!
.7 5 5 3 8  

0. 75584  
. 75629  
. 75675;

: 75767Ϊ 46
0. 758121 '* 

. 75858'

. 759041 

. 75950;

. 75996;
0. 76042:

. 7(5088*

. 76134  

. 76180'

. 76226·'
0. 70272:

. 76318:

. 76364  

. 764 HI 

. 76456'
,0. 70502  

.7 6 54 8 .

. 76594:

. 76040'

. 760S0- 
0. 76733  

. 70779.

. 76825)

. 7R871!

. 76918;
0. 76964'

. 77010'

. 77057  

.7 7 1 0 3  

.7 7 14 9  
0. 77196:

.7 7 2 4 2  

.7 7 2 8 9  

.7 7 3 3 5  

.7 7 3 8 2  
0/77428  

. 77475  

. 77521 

. 77568  
^ 77615  

6. 77661 
77708  
77754  
77801 
77848  
77895  

. 77941 

. 77988  

. 78035  

. .78082 
0. 78129

0.

cot

46
46
45
46 
46
45
46 
46

46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
47 
46 
46
46
47 
46
46
47 
46
46
47
46
47
46
47
46
47
46
47 
47
46
47
46
47 
47 
47
46
47 
47 
47 
47

Diff.
1 '

cot

1. 32704 
. 32624 
. 32544' 
. 32464; 
. 32384: 

1. 32304 
. 32224 
. 32144 
. 32064i 
. 31984; 

1. 31904 
. 31825 
. 31745 
. 31666 
. 31586 

1. 31507 
. 31427! 
. 31348! 
.31269 
. 31 i 90: 

1. 311 10 
. 31031 
. 30952 
. 30873 
. 30795 

1. 30716' 
. 30637: 
. 30558- 
. 30480' 
. 30401· 

1. 30323. 
. 302441 
. 30166, 
. 30087! 
. 30009| 

1. 29931! 
. 29853] 
. 29775! 
. 29696 
. 29618' 

1. 2954 11 
. 294631 
. 29385j 
. 29307) 
. 29229: 

1. 29152; 
. 29074! 
. 28997! 
. 28919 
.28842 

T. 28764 
. 28687 
. 28610 
. 28533 
. 2S456 

iT 2837!)
. 28302 
. 28225 
. 28148 
. 28071 

1. 27994

Diff.
Γ

80
80
80
80
80
SO
80
80
80
80
79
80
79
80
79
80 
79 
79
79
80 
79 
79 
79
78
79 
79 
79
78
79
78
79
78
79 
78 
78 
78
78
79 
78
77
78 
78 
78 
78
77
78
77
78
77
78 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77

tan Diff.
V

sec iDiff 
Γ

25214 
25241 
25269 
25296 
25324 
•25351 
25379 
25406 
25434 
25462 
25489 
25517 
25545 
25572 
25600 
25628 
25656 
25683 
25711 
25739! 
25767! 
25795* 
2582-3: 
2585 li 
25879: 
25907, 
259351 
25963; 
25991j 
26019, 
26047i 
2007Λ] 
26104; 
26132! 
26160; 
26188; 
26216 
26245 
26273' 
26301j 
26330* 
26358· 
26387; 
26415·! 
26443; 
26472. 
26500 
26529 
26557 
26586 

'26615 
26643i 
26672 
26701 
26729 
26758 
26787 
26815 
26844 
26873! 

J25902I

C S C

27
28
27
28
27
28
27
28 
28
27
28 
28
27
28 
28 
28
27
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
29 
28 
28 
28 
28 
29 
28 
28 
29 
28 
29 
28 
28 
29 
28 
29 
28 
29 
29 
28 
29 
2»  
28 
29 
20  
28 
29 
29 
•29

Diff.
Γ

cos i < *142*
Diff. *

r

0. 79864 
'. 79846 
. 79829 
. 79811 
. 79793 

0. 79776 
79758 
79741 
Γ9723Ι 
7970(5 

0. 79688 
. 7967lj 
. 79653 
. 796351 
. 79618 

0. 79600 
.79583 
. 79565 
. 795471 
. 79530! 

0. 79512' 
. 79494] 
. 79477! 
. 79459- 
. 79441· 

O. 79424. 
. 79406' 
. 79388. 
. 79371| 
. 79353* 

0. 79335; 
. 79318' 
. 79300, 
. 70282' 
. 79264! 

ϋ.’ 79247; 
. 79229'j 
. 7921 l! 
. 79193 
. 79176! 

0. 79158' 
79140,
79122:
79105!
79087 1

0. 790(59! 
. 79051 
. 79033: 
. 79016] 
. 78998; 

0. 78980 
. 78962' 
. 78944 
. 78926 
. 78908 

0. 78891 
. 78873 
. 78855 
. 78837; 
. 78819 

0. 78801

18
17
18 
18
17
18
17
18 
17 
IS
17
18 
18
17
18
17
18 
18
17
18 
18
17
18 
18
17
18 
18
17
18 
18
17
18 
18 
18
17
18 
18 
IS
17
18 
18 
18
17
18 
18 
18 
18
17
18 
18 
18 
18 
18 
18
17 
18.
18 
18 
18 
18

Diff.,
ΐ '« · ί



3 8 ° - »
4

sin

• t · 
0 0. 61566
1 . 61589
2 . 61612
3 . 61635
4 . 61658
5 0. 61681
6 . 61704
7 . 61726
8 . 61749
9 . 61772

10 0. 61795
11 . 61818
12 . 61841
13 . 61864
14 . 61887
15 0. 61909
16 . 61932
17 .61955
18 .61978
19 .62001
20 0. 62024
21 . 62046
22 .62069
23 .62092
24 .62115
25 0. 6213K
26 . 62160
27 . 62183
28 . 62206
29 . 62229
30 0. 62251
31 .62274
32 .62297
33 . 62320
34 . 62342
35 0. 62365
36 . 62388
37 . 62411
38 . 62433
39 . 62456
40 0. 62479
41 . 62502
42 . 62524
43 . 62547
44 . 62570
45 θΓ 62592
46 . 62615
47 . 62638
48 . 62660
4f} . 62683
50 (j. 62706
51 . 62728
52 . 62751
53 . 62774
54 . 62796
55 0. 62819
56 . 62842
57 . 62861
58 . 62887
5f) . 62909
60 0. 62932
t

1 2 8 ° - » cos

Diff.
Γ

23
23
23
23
23
23
22
23
23
23
23
23
23
23
22
23
23
23
23
23
22
23
23
23
23
22
23
23
23
22
23
23
23
22
23
23
23
22
23
23
23
22
23
23
22
23
23
22
23
23
22
23
23
22
23
23
22
23
22
23

Diff,
1'

CSC

1. 62427 
62366 
62306 
62246 
62185
62125
62065
62005
61945
61885
61825
61765
61705
61646
61586
61526
61467
61407
61348
61288
61229
6 1170
61111
61051
0 9 9 2
60933
60874
60815
60756
60698
60639
60580
60521
60463
60404
60346
60287
60229
60171
60112
60054

59996
59938
598S0
59822

59764
59706
59648
59590
59533
59475
59418
59360
59302

59245

59188
59130
59073
59016
58959
58902

see

Diff.
1'

61
60
60
61
60
60
60
60
60
60
60
60
59
60 
60
59
60
59
60 
59 
59
59
60 
59 
59 
59 
59 
59
58
59 
59 
59
58
59
58
59 
58
58
59 
58 
58 
58 
58 
58 
58 
58 
58 
58
57
58
57
58 
58 
57
57
58 
57 
57 
57 
57

Diff.
Γ

tan

0. 78129 
.78175 
. 78222 
.78269 
. 78316 

0. 78363 
78410 
78457 
78504 
78551 

0. 78598 
78645 
78692 
78739 
78786 

0. 78834 
.78881 
.78928 
. 78975 
,_79022 

0. 79070 
. 79117 
. 79164 
. 79212 
^79259 

0. 79306 
79354 
79401 
79449 
79496 

0. 79544 
. 79591 
.79639 
. 79686 
.79734 

<). 79781 
79829 
79877 
79924 
79972 

0. 80020 
. 80067 
. 80115 
. 80163 
JS 0 2 n  

0. 80258 
. 80306 
. 80354 
. 80402 
. 80450

0. 80498 
80546 
80594 
80642 
80690 

0. 80738 
80786 
80834 
80882 
S0930 

0. 80978

cot

Diff.
1'

46
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47
47
48 
47 
47 
47
47
48 
47
47
48 
47
47
48 

..47··
48
47
48
47
48
47
48
47
48 
48
47
48 
48
47
48 
48 
48
47
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48

Diff.
V

cot

1. 27994 
. 27917 
. 27841 
. 27764 
.27688 

Γ 27611 

.27535 

. 27458 

. 27382 

. 27306 

1Γ27230 
. 27153 
. 27077 
. 27001 
. 26925

1. 26849 
. 26774 
. 26698 
. 26622 

. 26546

1. 26471 
. 26395 
. 26319 
.26244 
jJ!6169 

1. 26093 
,26018 
. 25943 
. 25867 
. 25792 

1. 25717 
. 25642 
.25567 
. 25492 
J25417 

I. 25343 
. 25268 
. 25193 

. 25118 

. 25044

1. 24969 

. 24895 

. 24820 

.24746 

. 24672

I. 24597 
. 24523 
. 24449 
. 24375 
. 24301

1. 24227 
. 24153 
. 24079 
. 24005 
. 23931

1. 23858 
. 23784 
. 23710 
. 23637 
. 23563 

1. 23490

tan

Diff.
1'

77
76
77 
76. 
77
76
77 
76 
76
76
77 
76 
76 
76 
76
75
76 
76 
76
75
76 
76 
75
75
76 
75
75
76 
75 
75 
75 
75 
75 
75
74
75 
75 
75
74
75
74
75 
74
74
75 
74 
74 
74 
74 
74 
74 
74 
74 
74
73
74 
74
73
74 
73

Diff.
1'

sec

1. 26902 
. 26931 
. 26960 
. 26988 
■J27017 

1. 27046 
. 27075 
. 27104 
. 27133 
.27162 

1. 27191 
. 27221 
. 27250 
. 27279 
. 27308 

ί. 27337 
. 27366 
. 27396 
. 27425 
. 27454 

Ϊ. 274,83 
. 27513 
. 27542 
. 27572 
. 27601 

f  27630 
. 27660 
. 27689 
. 27719 
47748 

Γ&7778 
. 27807 
. 27837 
. 27867 
. 27896 

lT 27926 
. 27956 
. 27985 
. 28015 
- 28 0 «  

1. 28075 
. 28105 
. 28134 
. 28164 
. 28194 

1. "28224 
. 28254 
. 28284 
. 28314 
. 28344

1. 28374 
. 28404 
. 28434 
. 28464 
. 28495

1. 28525 
. 28555 
. 28585 
. 28615 
. 28646 

1. 28676

C S C

Diff.
1'

29
29
23
29
29
29
29
29
29*
29
30 
29 
29 
29 
29
29
30

i>9
h )
30
29
30 
29
29
30
29
30
29
30
29
30 
30
29
30 
30
29
30 
30 
30 
30
29
30 
30 
30 
30 
30 
30 
30 
30 
30 
30
30
31 
30 
30 
30
30
31 
30

0. 78801 
78783 
78765 
78747 
78729 

0. 78711 
.78694 
. 78676 
. 78658 
._78640 

0. 78622 
. 78604 
. 7858p 
. 7856ft 
. 7$5o0 

0.78S32 
. 785.1*4 
- 784<J 
. 78478 
.78460

Diff
1'

cos

0. 78442 
78424 
78405 
78387 
78369

0; 78351 
78333 
78315 
78297 
78279 

0. 78261 
78243 
78225 
78206 
78188

0. 78170 
78152 
78134 
78116 
78098

0. 78079 
. 78061 
. 78043 
. 78025 
. 78007

0. 77988 
. 77970 
. 77952 
. 77934 
. 77916

0. 77897 
77879 
77861 
77343 
77824

0. 77806 
77788 
7776!) 
77751 
77733 

0. 77715

« ■ 1 4 1 °
Diff. +* 

1'

18
18
18
18
18
17
18 
18 
18 
18 
18 
18

Hi 8 
'i8 i 
18& 
is '
IS

18·
18
18
19
18
18
18
18
18
18
18
18
18
18
19
18
18
18
18
18
18
19
18
18
18
18
19
18
18
18
18
19
18
18

.18
19
18
18
19
18
18
18

D!ff- 5 1 0v* · :

n o n / A  C



N atural Trigonometric Functions

3 9 ° - »  .
4, sin Diff.

1' CSC
Diff.

1'

57
57
57
57
57
57
57
56
57 
57 
56
56
57
56
57 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56
55
56 
56
55
56 
55
55
56 
55
55
56 
55 
55 
55 
55 
55 
55
54
55 
55 
55
54
55
54
55
54
55 
54 
54 
54
54
55 
54 
54 
54

tan

0. 80978 
.81027 
.81075 
.81123 
. 81171

Diff.
1' cot

1. 23490 
. 23416 
. 23343 
. 23270 
. 23196

Diff.
1'

74
73
73
74 
73 
73 
73 
73 
73 
73 
73 
73 
73
72
73 
73
72
73
72
73
72
73 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72
71
72 
72 
7! 
72
71
72 
71
71
72 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71
70
71 
71
70
71
70
71

sec Diff.
1' cos

- 1 4 0 °
Diff. *

1'
/

0
1

3
4

0. 62932 
. 62955 
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42°-* .
4- stn

0 0. 66913
1 . 66935
2 . 66956
3 . 66978
4 . 66999
5 0. 67021
6 . 67043
7 . '67064
8 . 67086
9 , 67107

10 0. 67129
11 ,67151
12 .67172
13 . 67194
14 . 67215
15 Ο.' 67237
16 .67258
17 . 67280
18 . 67301
19 . 67323

' ‘20 0. 67344
21 . 67366
22 . 67387
23 . 67409
24 . 67430
25 0. 67452
26 . 67473
27 .67495
28 .57516
29 . 67Sf8
30 0. 67559
31 . 67580
32 . 67602
33 . 67623
34 . 67645
35 0. 67666
36 . 67688
37 . 67709
38 . 67730
39 . 67752
40 0. 67773
41 . 67795
42 .67816
43 . 67837
44 .67859
45 0. 67880
46 . 67901
47 . 67923
48 . 67944
49 . 67965
50 0. 67987
51 . 68008
52 . 68029
53 . 68051
54 . 68072
55 0. 68093
56 . 68115
57 . 68136
58 . 68157
59 . 68179
60 0. 68200
t

132°-*cos

Difif
Γ

22
21
22
21
22
22
21
22
21
22
22
21
22
21
22
21
22
21
22
21
22
21
22
21
22
21
22
21
22
21
21
22
21
22
21
22
21
21
22
21
22
21
21
22
21
21
22
21
21
22
21
21
22
21
21
22
21
21
22
21

Diff.
Γ

CSC

i. 49448 
. 49399 
. 49351 
. 49303 
. 49255

1. 49207 
.49159 
.49111 
. 49063 
. 49015

1. 48967 
. 48919 
. 48871 
. 48824 
. 48776

1. 48728 
.48681 
.48633 
.48586 
. 48538

1. 48491 
. 48443 
. 48396 
.48349 
. 48301

1. 48254 
.48207 
.48160 
.48113 
. 48066

1. 48019 
.47972 
.47925 
.47878 
.47831

1. 47784 
.47738 
.47691 
.47644 
.47598

1. 47551 
. 47504 
.47458 
. 47411 
. 47365

1. 47319 
.47272 
.47226 
.47180 
.47134

1. 47087 
.47041 
. 46995 
.46949 
. 46903

I. 46857 
.46811 
.46765 
.46719 
.46674 

1. 46628

sec

Diff.
1'

49 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
4 7 
48 
48
47
48
47
48
47
48 
47
47
48 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47
46
47 
47
46
47 
47
46
47 
46
46
47 
46 
46
46
47 
46 
46 
46 
46 
46 
46 
46 
46
45
46

Diff.
V

ϋ. 90040 
. 90093 
.90146 
. 90199 
. 90251

0. 90304 
. 90357 
. 90410 
. 90463 
. 90516

tan

0. 90569 
.90621 
. 90674 
. 90727 
. 90781

0. 90834 
. 90887 
. 90940 
. 90993 
. 91046

0. 91099 
. 91153 
.91206 
.91259 
. 91313 

0. 91366 
.91419 
. 91473 
. 91526 
. 91580

0. 91633 
. 91687 
.91740 
. 91794 
.91847

0. 91901 
91955 
92008 
92062 
92116

0. 92170 
. 92224 
.92277 
. 92331 
. 92385

0. 92439 
. 92493 
. 92547 
. 92601 
. 92655

0. 92709 
. 92763 
. 92817 
. 92872 
.92926

0. 92980 
93034 
«3088 
93143 
93197 

!0. 93252

cot

Diff.
Γ

53
53
53
52
53 
53 
53 
53 
53 
53
52
53
53
54 
53 
53 
53 
53 
53
53
54 
53
53
54 
53
53
54
53
54
53
54
53
54
53
54 
54
53
54 
54 
54 
54
53
54 
54 
54 
54 
54 
54 
54 
54 
54.
54
55 
54 
54 
54
54
55
54
55

Diff.
.1'

cot

11061
10996
10931
10867
10802
10737
10672
10607
10543
10478
10414
10349
10285
10220
10156
10091
10027
09963
09899
09834
09770
09706
09642
09578
09514
09450
09386
09322
09258
09195
09131
09067
09003
08940
08876
08813
08749
08686
08622
08559
08496
08432
08369
08306
08243
08179
08116
08053
07990
07927
07864
07801
07738
07676

J07613
07550
07487
07425
07362
07299
_07237

tan

Diff.
1'

65
65
64
65 
65 
65 
65
64
65
64
65
64
65
64
65 
64 
64
64
65 
64 
64 
64 
64 
64 
64 
64 
64 
64
63
64 
64 
64 
63

, 64
63
64
63
64 
63
63
64 
63 
63
63
64 
63 
63 
63 
63 
63 
63 
63 
62 
63 
63 
63 
62 
63 
63 
62

Diff.
1'

sec

1. 34563 
. 34599 
. 34634 
. 34669 
. 34704

1. 34740 
.34775 
. 34811 
. 34846 
. 34882 

l'. 34917 
.34953 
. 34988 
. 35024 
.35060 

1. 35095 
. 35131 
.35167 
. 35203 
. 35238

1. 35274 
.35310 
. 35346 
.35382 

^_35418 
1. 35454 
.35490 
.35526 
.35562 
. 35598 

1Γ35634 
.35670 
. 35707 
.35743 
.35779

1. 35815 
. 35852 
. 35888 
. 35924 
. 35961

1. 35997 
. 36034 
. 36070 
. 36107 
. 36143

1. 36180 
. 36217 
.36253 
. 36290 
.36327

1. 36363 
.36400 
. 36437 
.36474 
. 36511

1. 36548 
.36585 
. 36622 
. 36659 
. 36696 

1. 36733

C S C

Diff
V

36
35
35
35
36
35
36 
35 
36-
35
36
35
36 
36
35
36 
36 
36
35
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36
36
37 
36 
36
36
37 
36
36
37
36
37
36
37
36
37 
37
36
37 
37
36
37 
37 
37 
37 
37 
37 
37 
37 
37 
37

Diff
ν -

ο. 74314 
.74295 
. 74276 
. 74256 
.74237 

0. 74217 
. 74198 
.74178 
. 74159 
.7 4 139 

0. 74120 
.74100 

74080

cos - 1 3 7 °
Diff. V 

V

19
19
20
19
20
19
20
19
20
19
20 
20

.74061 JjJ 
-74041 fX 

0. 74022 
74002 
73983 
73963 
73944 

0. 73924 
.73904 
.73885 
. 73865 
. 73846 

O' 73826 
73806 
73787 
73767 
73747

0. 73728 
73708 
73688 
73669 
73649 

0. 73629 
73610 
73590 
73570 
73551 
73531 
73511 
73491 
73472 
73452 

0. 73432 
.73413 
.73393 
. 73373 
73353 

0.73333 
73314 
73294 
73274 
73254 

0. 73234 
.73215 
.73195 
.73175 
. 73155 

0. 73,135

sin

19
20
19
20
19
20  
20
19
20
19
20 
20
19
20 
20
19
20 
20
19
20 
20
19
20 
20
19
20 
20  
20
19
20  
20
19
20 
20 
20  
20
19
20  
20 
20 
20
19
20  
20  
20 
20

Dv ^ 4 7 °



4 3 ° - »  .

0
1
2
3
4

sin

68200
68221
68242
68264
68285

5
6
7
8 
9

0. 68306
68327
68349
68370
68391

10
U
12
13
14
15
16
17
18
19
20  
21  
22
23
24

0. 68412
68434
68455
68476
68497
68518
68539
68561
68582
68603
68624
68645
68666
68688
68709

25
26
27
28
29
30
31
32
33
34  
35'
36
37
38
39
40
41
42
43
44
45
46
47
48
49

68730
68751
68772
68793
68814

0. 68835
68857
68878
68899
68920
68941 

.6 8962  
68983  
69004  

_69025 
69046  
69067  
69088  
69109  
69130
69151
69172
69193
69214
69235

50
51
52
53
54
55
56
57
58
59
60

69256
69277
69298
69319
69340

0.

0.

69361
69382
69403
69424
69445
69466

Diff.
1'

21
21
22
21
21
21
22
21
21
21
22
21
21
21
21
21
22
21
21
21
21
21
22
21
21
21
21
21
21
21
22
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21

Diff.

CSC

1. 46628  
.4 6 5 8 2  
. 46537 
. 46491  
. 46445

1. 46400  
.4 6 3 5 4  
. 46309  
. 46263  
. 46218

1. 46173  
. 46127  
. 46082  
. 46037  
. 45992

1. 45946  
. 45901 
. 45856  
"45811 
.4 5 7 6 6

1. 45721 
. 45676  
. 45631  
. 45587  
. 45542

1. 45497  
. 45452  
. 45408  
. 45363  
. 45319

1. 45274  
. 45229  
. 45185  
. 45141  
. 45096

1. 45052  
. 45007  
.4 4 9 6 3  
. 44919  
. 44875

1. 44831 
. 44787  
. 44742  
. 44698  
. 44654

1. 44610  
. 4456  
. 44523  
. 44479  
. 44435

1. 44391  
. 44347  
. 44304  
. 44260  
. 44217

1. 44173  
. 44129  
. 44088  
. 44042  
. 43999  

1. 43956

Diff.
1'

46
45
46 
46
45
46
45
46 
45
45
46 
45 
45
45
46 
45  
45 
45 
45  
45 
45 
45
44
45 
45 
45
44
45
44
45 
45  
44
44
45
44
45 
44 
44 
44 
44
44
45 
44 
44 
44
43
44 
44 
44 
44 
44
43
44
43
44 
44
43
44 
43 
43

Diff.

tan

0. 93252  
. 93306  
.9 33 6 0  
.9 3 4 15  
.9 3 4 6 9

0. S3524  
93578  
93633  
93688  
93742

0. 93797  
93852  
93906  
93961 
94016

0. 94071  
.9 4 12 5  
. 94180  
. 94235  
. 94290

0. 94345  
. 94400  
. 94455  
. 94510  
. 94565

0. 94620  
.9 4 6 7 6  
.9 4 7 3 1  
. 94786  
.9 4 8 4 1

0. 94896  
. 94952  
. 95007  
. 95062  
. 9 5 118  

0. 95173  
. 95229  
. 95284  
. 95340  
. 35395

0. 95451  
. 95506  
. 95562  
. 95618  
. 95673

0. 95729 
. 95785  
. 95841 
. 95897  
. 95952

0. 96008  
. 96064  
. 96120  
. 96176  
. 96232

0. 96288  
. 96344 
. 96400  
. 96457 
. 96513  

0. 96569

cot

Diff.
1'

54
54
55
54
55
54
55 
55
54
55 
55
54
55 
55 
55
54
55 
55 
55 
55 
55 
55 
55 
55
55
56 
55 
55 
55
55
56 
55
55
56
55
56
55
56
55
56
55
56 
56
55
56 
56  
56 
56
55
56 
56 
56  
56 
56 
56 
56
56
57  
56  
56

Diff 
i '

cot

1. 07237  
07174  
0 7 112  
07049  
06987
06925
06862
06800
06738
06676
06613
06551
06489
06427
06365
06303
06241
06179
0 6117
06056
05994
05932
05870
05809
05747
05685
05624
05562
05501
05439
05378
05317
05255
0 519 4
0 5133
05072
0 5010
04949
04888
04827
04766
04705
04644
04583
04522
04461
04401
04340
04279
0 4 2 18
0 4 15 8
04097
04036
03976
0 3 9 15
03855
03794
03734
03674
0 3 613
03553

tan

Diff.
1'

63 
62 
63 
62 
62 
63 
62 
62 
62 

■ 63 
62 
62  
62  
62  
62 
62  
62  
62  
61  
62  
62  
62  
61 
62  
62 
61 
62 
61 
62 
61 
61 
62 
61 
61 
61 
62 
61 
61 
61 
61 
61 
61 
Cl 
61 
61 
60  
61 
61 
61 
60 
61  
61  
60  
61 
60  
61 
60 
60 
61  
60

Diff.
1'

sec

1. 36733  
.3 6 7 7 0  
. 36807  
. 36844  
. 36881

1. 36919  
. 36956  
. 36993  
. 37030  
. 37068  

1. 37105  
.3 7 1 4 3  
. 37180  
. 37218  
. 37255

1. 37293 
.3 7 3 3 0  
. 37368  
.3 7 4 0 6  
. 37443

1. 37481 
. 37519  
. 37556 
. 37594 
. 37632

1. 37670, o q 
. 37708|
. 37746! :jo
. 37784 .‘ίο
• 3 78? 2!

Diff
1'

37
37
37
37
38 
37 
37
37
38
37
38
37
38
37
38
37
38  
38
37
38  
38
37
38  
38  
38

I. 37860  
.3 7 8 9 3  
. .17936 
. 37974 
. 38012

1. 38051 
. 38089 
. 38127  
. 38165  
. 38204 

Ϊ. 38242 
. 38280 
. 38319  
. 38357 

33396 
1. 38434 

. 38473 

. 38512  

. 38550 

.· 38589
1. 38628 
. 38666  
. 38705  
. 38744  
. 38783

1. 38822 
. 38860  
. 38899 
. 38938  
. 38977 

1. 39016

I 38  
1 38 

38
38
39 
38 
38
38
39 
38
38
39
38
39
38
39 
39
38
39 
39
38
39 
39  
39  
39
38
39  
39  
39  
39

CSC Diff
V

cos

0. 73135  
. 73116. 
. 730S6 
. 73076  
. 73056

0. 73036  
. 73016  
. 72996  
. 72976  
. 72957

0. 72937 
. 72917  
. 72897 
. 72877 
. 72857

0.

0:

0.

0.

0.

< - 1 3 6 °
D iff. *

1'

72837 
72817  
7279 
72777  
72757  
72737 
72717  
72697  
7267 
72657  
7263?! 
726171 
72597! 
72577! 
72557; 
72537j 
72517! 
72497  
72477  
72457  
72437  
72417  
72397  
72377  
72357  
72337  

. 72317  

. 72297  

. 72277  

. 72257  
Γ 72236  
. 7 2216  
. 7 2 19 6  
.7 2 1 7 6  
. 7 2 15 6

0. 7 2 136  
. 7 2 1 1 6  
. 72095  
. 72075  
.7 2 0 5 5

0. 72035  
.7 2 0 1 5  
.7 1 9 9 5  
.7 1 9 7 4  
. 7 19 5 4  

0. 7 19 3 4

19
20  
20  
20  
20  
20  
20  
20
19
20  
20  
20  
20  
20  
20  
20  
20  
20  
20  
20 
20 
20 
20  
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20  
20 
20  
20  
21  
2 0  
20  
20  
20  
20  
20  
21  
20  
20  
20  
20  
2 0  
21 
2 0  
20

D iff
Γ

60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30 
29 
28  
27 
2Cj_  
25 
24 
23 
22 
21_ 
20  
19 
18 
17 
16
15
14
13
12
11
10
9
8
7
6_

" 5
4
3
2
1

_0_

t



4 4 ° - * sin

t
0 0. 69466
1 69487
2 .69508
3 .69529
4 .69549
5 0. 69570
6 .69591
7 . 69612
8 . 69633
9 . 69654

10 0. 69675
11 . 69696
12 . 69717
13 . 69737
14 . 69758
15 . 0. 69779
16 .69800
17 . 69821
18 . 69842
19 . 69862
20 0. 69883
21 . 69904
22 . 69925
23 . 69946
24 . 69966
25 0. 69987
26 . 7000.8
27 . 70029
28 . 70049
29 . 70070
30 0/70091
31 . 70112
32 . 70132
33 . 70153
34 . 70174
35 0. 70195
36 .70215
37 . 70236
38 . 70257
39 . 70277
40 0. 70298
41 .70319
42 . 70339
43 . 70360
44. . 70381
45 0. 70401
46 .70422
47 . 70443
48 . 70463
49 . 70484
50 0. 70505
51 . 70525
52 . 70546
53 . 70567
54 . 70587
55 0. 70608
56 . 70628
57 . 70649
58 . 70670
59 . 70690
60 0. 70711

1 3 4 ° - €08

Diff.
1'

21
21
21
20
21
21
21
21
21
21
21
21
20
21
21
21
21
21
20
21
21
21
21
20
21
21
24
20
21
21
21
20
21
21
21
20
21
21
20
21
21
20
21
21
20
21
21
20
21
21
20
21
21
20
21
20
21
21
20
21

Diff.
1'

CSC

1. 43956 
. 43912 
. 43869 
. 43826 
. 43783

1. 43739 
. 43696 
. 43653 
.43610 
.43567

1. 43524 
. 43481 
.43438 
. 43395 
. 43353

1. 43310 
4326? 
43224 

. 43181 

. 43139
1. 43096 
. 43053 
. 43011 
.42968 
.42926

1. 42883  
.4 2 8 4 1  
.4 2 7 9 9  
. 42756  
. 42714  

1.' 42672  
.4 2 6 3 0  
.4 2 5 8 7  
. 42545  
.4 2 5 0 3

1 .4 2 4 6 1  
.4 2 4 1 9  
.4 2 3 7 7  
.4 2 3 3 5  
. 42293  

1. 42251 
.4 2 2 0 9  
.4 2 1 6 8  
.4 2 1 2 6  
. 42084

1.42042 
.42001 
.41959 
.41918 
.41876

1. 41835 
. 41793 
. 41752 
. 41710 
. 41669

1. 41627 
. 41586 
. 41545 
. 41504 
.41463 

1. 41421

se c

Diff.
1'

44
43
43
43
44 
43 
43 
43 
43 
43 
43 
43 
43 
43
42

If
43
42
43 
43
42
43
42
43 
42
42
43 
42 
42
42
43 
42 
42 
42 
42 
42 
42 
42 
42 
42
41
42 
42 
42 
.41 
42
41
42
41
42
41
42
41
42 
41 
41 
41
41
42

Diff.
1'

K>. 96850 
.96907 
. 96963 
. 97020 
. 97076

tan

0. 96568 
. 96625 
. 96681. 
. 96738 
. 96794

0. 97133 
. 97189 
. 97246 
. 97302 
. 97359

|0. 97416 
. 97472 
. 97529 
. 97586 
. 97643

0. 97700 
. 97756 
. 97813 
. 97870 
. 97927

0. 97984 
. 98041 
. 98098 
. 98155 
. 98213

0. 98270 
. 98327 
. 98384 
. 98441 
. 98499 

0. 98556 
98613] 
98671 
98728 
98786

0. 98843 
. 98901 
: 98958 
.99010 
. 99073

0. 99131 
. 99189 
, 99247 
: 99304 
. 99362 

0. 99420 
99478 

.99536 

. 99594 

. 99652
0. 99710 

99768 
99826 
99884

|0. 99942
1. ooooo

cot

Diff.
V

56
56
57'
56
56
57
56
57
56
57
56
57
56
57 
57
56
57 
57 
57 
57
56
57 
57 
57 
57 
57 
57
57
58 
57 
57 

.57
57
58 
57
57
58
57
58
57
58
57
58
57
58 
58 
58
57
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58

Diff.
1'

cot

03553
03493
03433
03372
03312

1. 03252 
. 03192 
. 03132 
.03072 
. 03012

1. 02952 
. 02892 
. 02832 
. 02772 
. 02713

1. 02653 
. 02593 
. 02533 
, 02474 
. 02414

1. 02355 
; 02295 
. 02236 
. 02176 
. 02117

1. 02057 
. 01998 
. 01939 
. 01879 
. 01820

1. 01761 
.01702 
.01642 
. 01583 
. 01524

1. 01465 
. 01406 
. 01347 
. 01288 
. 01229

1. 01170 
. 0 1 1 12  
. 01053 
. 00994 

_100935 
1. 00876 
.00818 
. 00759 
. 00701 
. 00642

1. 00583 
.00525 
. 00467 
. 00408 
. 00350

1. 00291 
.00233 
. 00175 
. 00116 
. 00058 

1. 00000

taa

Diff.
1'

60
60
61
60
60
60
60
60
60
60
60
60
60
59 
6<j
60 
60
59
60
59
60
59
60
59
60 
59
59
60 
59 
59
59
60 
59 
59 
59
59
59
59
59
S9
58
59 
59 
59 
59
58
59
58
59 
59 
58
58
59
58
59 
58
58
59 
58 
58

Diff.
1'

sec

39016
39055
39095
39134
39173

i:  39212 
.39251 
.39291 
.39330 
. 39369

1. 39409 
. 39448 
,39487 
. 39527 
.-39566

1. 39606 
. 39646 
. 39685 
. 39725 
. 39764

1. 39804 
.39844 
. 39884 
. 39924 
. 39963

1. 40003 
.40043 
,40083 
. 40123 
. 40163

40203
40243
40283
40324
40364
40404
40444
40485
40525
40565

1. 40606 
. 40646 
.40687 
.40727 
.40768

1. 40808 
.40849 
.40890 
. 40930 
. 40971

1. 41012 
. 41053 
. 41093 
. 41134 

..41175
1. 41216 
. 41257 
.41298 
.41339 
.41380 

1. 41421

CSC

Diff.
t'"

39
40 
39 
39 
39
39
40 
39
39
40 
39
39
40
39
40 
40
39
40
39
40 
40 
40 
40
39 
40.
40 
40 
40 
40 
40 
40
40
41 
40 
40
40
41 
40
40
41
40
41
40
41 
.40 
41 
41
40
41 
41 
4]
40
41 
41 
41 
41 
41 
41 
41 
41

Diff
1'

cos * -13 5 *
Diff,, * 

V

a

a

71934
71914
71894
71873
71853
71833
71813
71792
71772
71752
71732
71711
71691
71671
71650
71630
.71610
71590
71569
71549
71529
71508
71488
71468
71447
71427
71407
71386
71366
71345
71325
71305
71284
71264
71243
71223
71203
71182
71162
71141
71121
71100
71080
71059
71039
71019
70998
70978
70957
70937
70916
70896
70875
70855
70834
70813 
70793 
70772 
70752 
70731 

O. 70711

dm

20  
2 9 -4  
21 
20  
20  
20  
21  
2 0  
20 
20 
21 
20 
20 
21 
20 
20  
20  
21  
20  
20  
21  
20  
20 
2 1  
20  
20  
21  
20  
21  
20 
20 
21 
20 
21 
20 
20 
21 
20 
21 
20 
&  
20 
21 
29 
20 
21 
20 
21 
20 
21 
20 
21 
20 
21 
21 
20 
21 
20 
21 
20

Diff.
l ' H



( 3 7 ) Logarithms of Numbers
• .. ...  ·

1 - 2 5 0

No. Log No. Log No.
I

Log ·■' j No. Log i
1

No. Log

1 0. ooooo 51 1. 70757 . 101 2.00432 151 2. 17898- 201 2. 30320
2 0. 30103 52 1. 71600 102 2. 00860 152 2. 18184 202 2. 30535
3 0. 47712-' 53 1. 72428 . 103 2. 01284 153 2. 13469 ’ 203 2. 30750
4 * 0. 60206 54 1. 73239 104 2. 01703 154 2.18752 ' 204 2. 30963
5 0. 69897 . 55 1. 74036 105 2.02119 t 155 2. 19033 ! 205 2. 31175

6 0. 77815 56 1. 74819 106 2. 02531 156 2. 19312 r i 206 2. 3 ί 387
7 v 0. 845 ΚΓ 57 1. 75587 107 2. 02938 157 2. 19590 · 207 2. 31597
8 Ό . 90309* 1. 76343 108 2. 03342 158 2. 19866 208 ό 2.31806
9 0. 95424 59 1. 77085 109 2. 03743 159 2.20140 209 : 2. 32015

10 1. ooooo .60 1. 77815 110 2. 04139 160 2. 20412 210 ..· 2. 32/222

11 1. 04139 I 61. 1. 78533 i 111 2. 04532 161 2. 20683 j- 211 k 2/32|28
12 1. 07918 1 62 1. 79239 ‘ 112 2. 04922 162 2. 20952 212- l· 2.32634
13 1. 11394 I 63 1. 79934 - i 113 2. 05308 163 2. 2-1219 2.13 2. 328358
14 1. 14613 64 1. 80618 i 114 2. 05690 164 2 21484 211: 2. 33041
15 1. 17609 j 65 1. 81291 I 115 2. 06070 1$5 2; ,21748 : 215·.: ; ’ * \ .; 2. 33244

16 1. 20412 I 66 1. 81954 . 116 2. 06446 166 2V 22011 ii 21.6.": 2; 334-ίο
17 1. 23045 ί 67 1.82607 117 2. 06819 167 2.22272 j 217 : 21 33646
18 1. 25527 1 68 1: 83251 118 2. 07188 : 168 2.22531 i 218 21 33846
19 1. 27875 i 69 1.83885.; 119 2. 07555 ■ 169 "■2. 227S9 219 2. 34044
20 1. 30103 [ 70 1. 84510: 120. 2.07918 170 2. 23045 : 2210 2. 34242

21 1. 32222 71. 1.85126’ 121 2: 08279 « 171 1 2̂: 23300 .221 . 2. 34435)
22 1. 34242 72 1. 85733 122 . 2. 08636 . 172 2,23553 222 2. 34635
23 1. 36173 ; 73 ' 1. 86332 123 2. 08991 173 ; '2. 23805 223-’ ■2. 34830
24 1.38021 74 1. 86923 124 2. 09342 174 2. 2-4055 224: 2. 35025
25 1. 39794 75 l i  87506 125 2. 09691 175 :; 2. 24304 225 2. 35218

26 1. 41497 76 1. 88081 126 2. 10037 17G 2. 24551 226 2- 35411
27 1.43136 77 1.88649 127 2. 10380 ;177 2.24797 227 2. 35603
28 1. 44716 78 1. 89209 128 2. 10721 , 178 2. 25042 22S 2. 35793
29 1. 46240 79 1. 89763 129 2. 11059 ;179 2. 25285 229 . 2. 35984
30 3. 47712 80 1. 90309 130 2; 11394 180 "2. 25527 -230 ■ 2. 36173

31 1. 49136 81 1. 90849 131 2. 11727 181 '2. 25768 231 - ,  2. 36361
32 1. 50515 82 1. 91381 132 2. 12057 . I 182 2. 26007 232 2. 36549
33 1. 51851 S3 1. 91908 133 2. 12385 I 183 ' 2. 26245 233 2. 36736
34 1.53148 84 1.92428 134 2. ,12710 ! 184 2. 26482 234 2.. 36922
;35 1. 54407 85 1. 92942 135 2. 13033 185 , 2. 26717 235 2. 37 j  07

36 1. 55630 86 1. 93450 136 2. 13354 186 2. 26951 236 2. 37291
37 1. 56820 87 .j 1. 93952 137 2. 13672 187 2. 27184 237 .2. 37475
38 1. 5797S 88 1. 9444ΙΓ % 138 2. 13988 188 2. 27416 238 2. 37658
39 I. 59106 89 139 2. 14301 189 . 2.27646 239 2. 37840
40 1. 60206 90 HT, 95424 140 2. 14613 190 2. 27875 240 2. 3802)

41 1. 61278 91 1:95904. 141 '2. 14922 191 2. 28103 241 2. 33202
42 I. 62325 92 1. 96379 142 2.'· 15229 192 2. 28330 242 2. 38382
43 1. 63347 93 1. 96848 143 2,15534 193 2.28556 243 2. 38561

; 44 1.64345 94 .1. 97313 144 2; 15836 194 2. 28780 244 2. 38739
45 1. 65321 95 V. 97772

. I · r·
1^5 2. .46137 195 2. 29003 245 2. 38917

46 1. 66276 96 1. 98227 ! 146 2. 16435 196 2. 29226 246 2. 39094
47 1. 67210 97 1. 98677 147 2.16732 197' : 2. 29447 '2 4 7 2. 39270
48 1. 68124 98 1. 99123 148 2. 17026 198' 2. 29667 248 2. 39445
49 1. 69020 99 1. 99564 149 2. 17319 199 2. 29885 249 2. 39620
50 1. 69897 100 2. 00000 1 150

i
. 2. 17609 200 2. 30103 250 2. 3,9794



1 0 0 0 - 1 5 0 0

No

100
101
102
103
104

105
106
107
108  
100

110
111
112
113
114

115
116
117
118  
119

120
121
122
123
124

125
126  

'177' 
128
129

130
131
132
133
134

.  1? iL  
Γ ϊή Ε .  

137  
1^8 
139

140
141
142
143
144

145
146
147
148
149

15 0

No.

00000
00432
00860
01284
01703

0 2 119
02531
02938
03342
03743

04139
04532
04922
05308
05690

00043 
00475 
00903 

201326  
01745

06070
06446
06819
07188
07555

07918
08279
08636
08991
09342

09691
10032
0380

10721
11059

11394
117 27
12057
12385
12710

02160
02572
02979
03383
03782

04179  
&4571 

39(04961 
05346 
05729

06483
06856
07225
[07591

07954
08314
08672
09026
09377

09726

i4T 
10755 
11093

11428  
11760  
12090 
12418  
12743

13033 33 13066 32 13098 
133 5 4 te  J33S6 3213 ΪΪ8  
13ff72b213704 ST T37§o

34

0008743 
00518:«  
00945|43 
01368  
01787 41

02202
02612
03019
03123
03822

042 IS 
04610  
04999 
05385 
05767

06145
06521
06893
07262
07628

42

07990
08350
08707
09061
09412

09760
10106
10Φ49
10789
11126

11461
11793
12123
12450
12775

13088
14301

14613
4922

15 2 2 9
15534
15836

16 13 ?
16435
16732
17026
17319

17609

14019
14333

14644
14953
15259
15564
15S66

so

16107
16465
16761
17056
17348

17638

30
30
30
29
23

291

14051
14364

14675
14983
15290
15504

16197
16495
16791
i?t)85
17377

17667

00130
00561
00988
0 1410
01828

02243
02653
03060
03463
063862

04 258 38 
04650  
05038  
05423  
05805

06183
06558
06930
07298
07664

08027
>6108386

08743
09096
09447

1.1494 34 
1 1 8 2 6 j3 4  
12156!ώ  
12483j33 
1280832

131303:
13450.31
13767
14082
14395r3i

14706  
5014  

15320  
15625130 
15927130

£9

1,62557
16524
16820
17134
17406

17696* ’.ί'
3~

29

d

0017344  
0060443 
0 1030  42 
01452{42 
01870142 

___ l_
02284Ui 
02(594l4i 
03100  41 
03503  
03902

04297
04689
05077
05461
05843

06221
06595
06967
07335
07700

08063
08422
08778
09132
09482

11528
11860
12189
12516
12840

2J13162
3481
379Π13Γ 

14114  
14426

14737
15045
15 3 5 1
15655
15957

16256  30 
16554 30 
16850  
17143  
17435

17725 29

00217 43 
00647 42 
01072 43 
01494 42 
01912141

02325141 
02735 41 
03141 
03543  
0394 Γ

04336
04727
05115
05500
05881

06258
06633
07004
07372
07737

08099
08458
08814
09167
09517

09864
10209
10551
10890
11227

11561
11893
12222
12548
12872

13194

14145
14457

14768
15076
15381
15685
15987

00260
00689
01115
01536
01953

02366
02776
Q3181'
03583
03981

043.Ϋ6
04766
Og.154
05538
05918

06296
06670
07041
07408
07773

16286
16584
16879
17173
17464

7754

08135
08493
08849
09202
09552

09899
10243
10585
10924
11261

11594 
11926 
12254 
12581 
12905

13226
13545
T3S62
14176
144i89

14799
15106
15412;

1.&017

16316
16613
1-6909
17202
17493

17732
*■ —1 

6 1

00303:43 
00732 
01157  
01578  
01995

02816
03222

04021

04415
04805
05192
05576
051Ϊ56

06333
06707
07,078
07445
07809

08171
08529
08884
09237
09587

09934 34 
10278 
10619  
10958 
11294

11628
11959
12287
12613
12037

13258
13577
13893]
14208
14520

14829
15137
15442
15746
16047

16346 
16643 
16938 
1723T 
17 5 2 2 »

17811129

8 Id

00346 43 
00775 42 
01199  43 
01620 42 
02036142

02449 41 
02857j4i 
03262 
03663 
04060

04454
04844
05231
05614
05994

06371
06744
07115
074i82
07846

08207
08565
08920
09272
09621

09968
10312
10653
10992
1.1327

11661 
11992  
12320  
12646 
12969

13290
13609
13925
14239
14551

Γ4860
15168
15473
15776
16077

163761
16673:
16967
17260
17551

178-40

8;: ·

08243
08600
08955

5109307
09656

29

00389:43 
00817143 
01242j42 
01462  
02078

02490
02898
03302
03703
04100

04493
04883
05269
05652
06032

06408|
06781
07151
07518
07882

10003
10346
10687
11025
11361

11694
12024
12352
12678

2(13001

13322
13640
13956
14270
14582

14891 
15198  
15503 
15806  
16107 30

16406
16702
16997
17289
17580

17869

Pr*p.prti

4
9

13
18
22
26
31

8135
9l40

44 43
4, 
9 

13  
17  
22 
26 
30 
34 
39

1 4 4
2 8 S
3 13 12
4 17 16
5 21 20
6 25 25
7 29 29
8 34 33
9 38 37

4241

40
4
8

12
16
20
24
28
32

39
4
8  

12 
16 
20  
23 
27  
31 

36 35

33
33
33
32
32

38;37 
~4| 4 
8 7 

l i : i l  
15 15 
19 IS 
23 22 
27.26 
3 0 3 0  
3 4 3 3
36 35

1 4 4
2 7 7
3 11 10

Ά 14 14
5JΊ8 18
6 22 21
7 25 24
8 29 28
9 32 32

34 33
1 3 3
2 7 7
3 10 10
4 14 13
5 17 16
6 20 20
7 24 23
8 27 26
9 31 30



1 5 0 0 - 2 0 0 0

No.

150
151
152
153
154

155
156
157
158
159

160
161
162
163
164

165

167
168  
169

170
171
172
173
174

175
176
177
178
179

180
181
182
183
184

185
186
167
168 
189

19d
191
192
193
194

17609
17898
18184
18469
18752

19033
19312
19590
19866
20140

20412
20683
209521
2 1219
21484

21748

22272
22531
22789

23045
23300
23553
23805
24055

24304
24551
24797,

25285

25527
25768
26007
26245
26482

26717
26951
27184
27416
27646

27875
28103
28330
28556
28780

1

17638
17926
18213
18498
18780

19061
19340
19618
19893
20167

20439 
20710  
20978  

26 21245
2# 2T5TT

23

21775
22037
22298
22557
22814

23070
23325
23578
23830
24080

24329
24576
24822
25066
25310

25551
25792
26031
26269
26505

26741
26975
27207
27439
27669

23 27898
28126

23 28353  
28578  
28803

17667
17955
18241
18526
18808

1906928  
19368  
19645  
19921  
20194

20466
20737
21005
2 127 2
21537

21801
22063
22324
22583
22840

23006
23350
23603
23855]
24105

t« 24353  
24601  
24846  
25091  
25334

25575
2 5816
26055
26293
26529

26764
26998
27231
27462
27692

27921
2 8 14 9
28375
28601
28825

20493
20763
21032
21299
21564

17696
17984
18270
18554
18837

19 117
19396
19673
19948
20222

21827
22089
22350
22608
22866

23121
20376
23629
23880
24130

24378
24625
24871
2 5115
25358

25600
25840
26079
26316
26553

26788
27021
27254
27485
27715

27944
28171
28398
28623
28847

17725
18013
18298
18583
18865

19145
19424
19700
19976
20249

20520
20790
21059
21325
21590

21854
22115
22376
22634
22891

23147
23401
23654
23905
24155

24403
24650
24895
25139
25382

25624
25864
26102
26340
26576

26811
27045
27277
27508
27738

27967
28194
28421
28646
28870

17754  
1804 ί 
18327  
18611  
18893

19173
19451
19728
20003
20276

20548
20817
21085
21352
21617

21880
22141
22401
22660
22917

23172
23426
2367SI
23930
24180

24428
24674
24020
5 5 m
25406

25648  
25888  

Li.26 
£6364 
‘46600

26834
27068
27300
27531
27761

27989
28217
28443
28668
28892

2e
*122167  

22427  
22686  

26122943

SG23198  
26(23452 

23704  
23955  
24204

17782
18070
18355
18639
18921

19201
19479
19756
20030
20303

20575
20844
2 1 1 1 2
21378
21643

21906

20602  
20871  
21139  
21405  

26 21669

*

24452 25 
24699 25 
24944 25 
25188  24 
25431 24

25672
25912
26150
26387
26623

26858
27091
27323
27554
27784

28012
28240j
28466
28691
28914

17811
18099
18384
18667
18940

19229
19507
19783
20058
20330

21932  
22194  
22453  
2 2 71£ 
22968

23223
23477
23729
23980
24229

24477
24724
24969
25212
25455

25696
25935
26174
26411
26647

26881
27114
27346
27577
27807

28035
28262
28488
28713
28937

2195812 
26|22220-^c

25
26

8

17840129
18127h®
1841212a
18696*28
1897728

19257  
19535  
19811  
20085:27 
2035812?

19285
19562
19638
2 0 112
20385

2062927 
2<J898& 
2ΪΙ6.&27 
2Ϊ4&1 m  
216961*

224795»
22737J2G
2 2 9 9 4 $

23249
23502
23754
24005
24254

24502
24748
24993
25237
25479

25720
25959
26198
26435
26670

26905  
27138  
27370  
27600  
27830 2d

2
22505!*»
22tC3$s

28058
28265
28511
28735
28959

9 v

20 
28

1844128  
18724 28 
10005 28

20656 27
20925  
2 1192

2.1722

23528 
237.79 
2403025  
24279 25

24527
24773
2 5 0 18
25261
25503

25744
25983
26221
26458
26694

26928
27161
27393
27623
27852

28081
28307
28533
28758
28981

Prop. f»rtj

32 31
3
6

10
13
16
19
22
26
29

3
6
9

12
16
19
22
25
28

30 29
3
6
9

12
15
18
21
24
27

3
6
9

12
14
17
20
23
26

iZd 27
■3
6.
8

LI
14
17
20
22
25

3
5
8

11
14
16
19
22
24

26
3
5
8

10
13
16
18
21
23

25
2 '
5
8

10
12
15
18
20
22

24 23
2
5
7

10
12
14
17
19
22

2
5
7
9

12
1-Jr
16
18
21

195
196
197
198
199

29003
29226
29447
29667
29885

29026
29248
29469
29688
29907

29048  
29270  
29491  
29 7 10  

3*129929

29070
29292
29513
29732
29951

29092
29314
29535
29754
29973

2 9115
29336
29557
29776
29994

29137
29358
29579
29798
30016

29159
29380
29601
29820
30038

29181
29403
29623
29842
30060

29203
29425
29S45
29863
30081

200

No.

30103 22 30125 21

0  dj

30146

2 .b

22 30168 22 30190

4·λ

21 30211 22 30233  

6 ‘

23 30255 21 30276 22 30298 22!

22
2
4
7
9

11
13
15
18
20

21
2
4
6
8

10
13
15
17
19



2 0 0 0 - 2 5 0 0

No

200
201
202
203
204

205
206
207
208  
20!)

210
2 11
212
213
214

215
216
217
218  
219

220
221
222
223
224

225
226
227
228 
229

230
231
232  
233. 
234

235
236
237
238
239

240
241
242
243
244

245
246
247
248
249

30103
3032.')
30535
30750
30963'

31175
31387,
31597!
31806
32015

32222.!2! 
3242821 
32634 
32838  
33041

33244
33445
33646
33846
34044

34242
3443!)
34635
34830
35025

35218
35411
35603
35793,
35984

36.173
36361
36549
36736
36922

37107
37291
37475
37658
37840

38021
38202
38382
38561
38739

38917
39094
39270
39445
39620

18

250 3979417

No.

30125
30341
30557
30771
30984

3 1197  21 
31408Ϊ2: 
3 16 18 ,‘21 
31827b! 
32035 21

32243
32449
32654
32S58
33062

33264
33465
33666
33366
34064

34262
34459
34655
34850
35044

35238
35430
35G22
35813
36(HKf

36192
36380
36568
36754
36940

37125
37310
37493
37676
37858

38039
is 38220  

38399  
38578  
38757

38934
3 9 111
39287
39463
39637

39811 18

30146
30363
30578
30792
31006:21

31218'2Γ
31429:21
316& )l2i
31848!2i
32056121

32263(21 
32469.21 
32675[20 
32879 20 
33082 20

33284
33486
336S6
33885
34084

34282 19
34479 is 34498
34674
34869
35064

35257
35449
35641
35832
360^1

36211  
36399  
36586  
36773  
36959 18

37144
37328
37511
37694
37876

38057  
s 38238  

38417  
38596  
38775

38952
39129
36305
39480
39655

39829 17

3016822  
30384 22 
30600 21 
30814121 
31027|2i

3123!)-21 
3145021 
3 1660|2i 
31869-21 
32077(21

32284(21 
3249G'2o 
32695(20 
32899(20 
33102 20

33304
33506
33706
33905
34104

34301

34694
34889
35083

35276
35468
35660
35851
36040

36229
36418
36605
36791
36977

37162  id 
37346  
37530  
37712  
37894

38075
38256
38435
38614
38792

38970
9146

39322
39498
39672

3984617

3019021 
30406 22 
3062 Γ22 
30835:21 
31048-21

31260 21 
31471 2i 
31681 2i 
31890i2i 
32098120

3230512ο 
3251 Olii 
32715  
32919  
33122

33325
33526
33726
33925
34124

34321
34518
34713
34908
35102

35295
35488
35679
35870
36059

36248
36436
36624
36810
36996

37181
37365
37548
37731
37912

38093
38274
38453
38632
38810

38987
39164
39340
39515
39690

39863 18

I
30428  
30643 2i 
30856ji2 
3106922

31281 : 
3149221 
31702  
31911  
32118

32325
32531
32736
32940
33143

33345 
33546 
33746  
33945 
34143  __ ί
3434 ί  
34537  
34733  
34928  
35122

35315
35507
35698
35889
36078

36267
36455

8136642
36829
37014

37199
37383
37566
37749
37931

38112  
38292  
38471 
38650  
38828 18

39005
39182
39358
39533
39707

39881

5 :'

17

3023322
30449'
30664;
30878!:
310911:

31302
31513
31723
31931
32139

32346
32552
32756
32960
33163

33365
33566
33766
33965
34163

34361
34557
34753
34947
35141

35334
35526
35717
35908
36097

36286
36474
36661
36847
37033

37218
37401
37585
37767
37949

38130
38310
30489
38668
38846

39023
39199
39375
39550
39724

3 9 8 9 8 17

30255-21 
3047121 
30^85:22 
30899121 
31112  21

31323
31534
31744
3*952
32160

32366
325.72
327,77
32981)
33183

31345  
31555  

21 31765 
31973  
32Ϊ8Ϊ

33385
33586
33786
33985
34183

34380
34577
34772
34967
35160

35353
35545
35736
35927
36116

36305
36493
36680
36866
37051

37236
37420
37603
37785
37967

8

30276
30492
3070721
30920
31133

22 30298 
30514  
30728 
30942 
31154

32387 21
32S<$
32797
33001
33203

33405
33606
33806
34005
34203

3,4400
34596
34792
34986
35180■' Λ

35372 
9 35564 

35755 
35946 
36135

36324
36511
36698
36884
37070

37254
37438
37621
37803
37985

3 8 Ϊ4 8 18 
38328 
38507  
38686  
38863

39041
39217
39393
39568
39742

39915

38166
38346
38525
38703
38881

39058
39235
39410
39585
39759

39933

34420
34616
34811
35005
35199

18

IT

31366  
57621 

. 785
3 19 ^ 2 1
322012*

32408
32613
32818
33021
33224

33425
33626
33826
34025
34223

35392
35583
35774
35965
36154

36342
36530
36717
36903
37088

37273  
37457

19
3 7 8 2 2b  

8 3 8 0 03 18

38184  
38364  

838543  
38721 

8 38899

39076  
39252  
39428  
3960218 
3 9 7 7 7 17

39950



2 5 0 0 - 3 0 0 0

No. 0 d 1 d 2 d 3 d 4 d 5 d 6 d 7 d . 8 d 9 d

250 39794 17 39811 18 39829 17 39846 17 39863 18 39881 17 39898 17 39915 18 39933 17 39950 17
251 39967 18 39985 17 40002 17 40019 18 40037 V 40054 17 40071 17 40088 1« 40106 17 40123 17
252 40140 17 40157 18 40175 17 40192 17 40209 17 40226 17 40243 18 40261 17 40278 17 40295 17
253 40312 17 40329 17 40346 18 40364 17 40381 17 40398 17 40415 17 40432 IT40449 17 40466 17
254 40483 17 40500 18 40518 17 40535 17 40552 17 40569 17 40586 17 40603 17 40620 17 40637 17

255 40654 17 40671 17 40688 17 40705 17 40722 17 40739 17 40756 17 40773 17 40790 17 40807 17
256 40824 17 40841 17 40858 17 40875 17 40882 17 40909 17 40926 17 40943 17 40960 16 40976 17
257 40992 17 4 1010 17 41027 17 41044 17 41061 17 41078 17 41095 16 4 11 1 1 17 4 1128 17 4 114 5 17
258 41162 17 4 1179 17 4 1196 16 4 12 12 17 4 12 2 9 17 41246 17 41263 17 41280 16 41296 17 4 13 13 17
259 41330 17 41347 16 413G3 17 4 1380 17 41397 17 4 14 14 16 4 1430 17 41447 17 41464 17 4.1481 16

260 41497 17 41514 17 41531 16 41547 17 41564 17 41581 IB41597 17 41614 17 41631 16 41647 17
261 41664 17 41681 16 41697 17 4 17 14 17 4 17 3 1 16 41747 17 41764 16 41780 17 41797 17 4 18 14 16
262 41830 17 41847 16 41863 17 41880 10 4 18 96 17 4 19 13 16 41929 17 41946 17 41963 16 41979 17
263 41996 16 42012 *7 42029 16 42045 17 42062 18 42078 17 42095 16 4 2 111 16 42127 17 42144 hlS
264 42160 ii Ιϋ  177 16 42193 17 42210 16 42226 17 42243 16 42259 16 42275 17 42292 16 42308 17

265 42325 16 42341 16 42357 17 42374 16 42390 16 42406 17 42423 16 42439 16 42455 17 42472 ie
266 42488 16 42504 17 42521 16 42537 16 42553 17 42570 16 42586 16 42602 17 42619 16 42635 16
267 43651 16 IT42684 16 42700 16 4 27 16 16 42732 17 42749 16 42765 16 42781 16 42797 Ifl
268 42813 17 42830 tl6 42846 16 4,2862 16 42878 16 42894 17 42 9 11 16 42927 16 42943 1Γ42959re
269 42975 16 4?9$1 17 43Q08 16 43024

f. *.■· ,16 43040 Ϊ6 43056·.$(?*:··'·* 16 43072 16 43088 16 43104 16 4 312 0 16

270'; 4 3 136 16 43J®? 17 43169 16 4£ l85 16 43201 16 4 3 217 16 43233 16 43249 16 43265 16 43281 16
' 271 43297 S6 4&3Ϊ3 16 ■#339 16 43345 ie 43361 16 43377 16 43393 i6 43409 16 43425 16 43441 16
2 i 2 :: 43457 1.643473 >6 4&Ϊ89 16 43505 16 43521 16 43537 ie 43553 16 43569 15 43584 16 43600 16
273: 4:3616 T643632 16 413648 iaeiS4 16 436&0 16 436$6 16 4 3 7 12 15 43727 16 43743 16 43759! 16
2 7 C 4jp,7S 16 43781: 1 ’ 16 4:3807 *1643823 15 43838 16 43854 16 43870 16 43886 16 43902 15 4 3 917 16

275"': 4^933 U 43349 16 453i)65 16 43981 15 43.996 16 44012 16 44028 16 44044 15 44059 16 44075 16
■27ft 4409* 16 441Q7 15 44122 1,04 4138 16 4 415 4 1.64 4 17Q 15 4 4185 16 44201 16 44217 15 44232 16
277 44248 re· 44264 15 44279 16 44205 16 44 3 11 15 44326. ie 44342 1« 44358 15 44373 16 44389 IS
278, 44404 is 44420 16 44436 15 44451 16 44467 16 44483 15 44498 16 44514 15 44529 16 44545 15
279;· 44560 16 44576 16 44592 15 44607 1$ 44623 15 44^38 16 44654 15 44669 16 44685 15 44700 16

■ 2?0 447Ϊ6 15 4473.1 16 44747 15 44762 16 44778 15 44793 16 44809 15 44824 16 44840 15 44855 16
•28 h 44871 15 44886 16 44<W>2 15 44917 15 44932 16 44948 15 44963 16 44979 15 44994 16 45Q 1015
2 8 2 45025 IS 45040 16 45056 15 4507 L15 45086 16 45102 15 4 5 117 16 45133 15 45148 15 45163116
283 45179 15 45194 15 45209 16 45225 is 45240 15 45255 16 45271 15 45286 15 45301 16 4 5317 15
284, 45332 15 45347 15 45362 16 45378 15 45393 15 45408 15 45423 16 45439 15 45454 15 45469 15

285 45484 16 45500 15 45^15 15 45530 15 45545 16 45561 15 45576 15 45591 15 45606 15 45621 16
286. 45637 IS 45652 15 45667 15 45682 15 45697 15 45712 16 45728 15 45743 15 45758 15 45773 15
287 45788 15 45803 15 45818 16 45834 15 45849 15 458,64 15 45879 IS 45894 15 45909 15 4592.4 Γ5
288 45939 15 45954 15 45969 15 45984 16 4 6000 15 4.6015 15 46030 15 46045 15 46060 15 46075 15
2891 46090 15 46105 15 46120 IS 46135 15 4 6 15 0 is 46165 15 4 618 0 15 46195 1$ 4 6210 15 46225 15

290 46240 15 46255 15 46270 15 46285 15 46300 15 46315 15 46330 15 46345 14 46359 15 46374 15
291 46389 15 46404 15 46219 15 46434 is 46449 15 46464 is 46479 15 46494 15 46509 Γ446523 IS
292 46538 15 46553 15 46568 15 46583 15 46598 15 46613 14 46627 15 46642 IS 46657 15 46672 15
293 46687 15 46702 14 46716 15 4673* IS467.46 is 46761 15 46776 14 46790 15 46805 15 46820 15
,294 46835 15 46850 14 46864 15 46879 ■IS. 46894 46909 14 46923 is 46938 15 46953 14 46967 15

295 46982 15 46997 13 47012 14 47026 15 .47041 15 47056 14 47070 15 47085 15 47100 14 4 7 114 15
296 47Ϊ29 15 47144 is 47159 14 47173 15 4 7 188 14 47202 15 4 7 2 17 15 47232 i4 47246 15 4726irt5
297 47276 14 47290 15 47305 14 4 73 10 IS 47334 15 <7349 14 4736*3 15 47378 14 47392 15 47407 15
298 47422 14 47436 15 47451 14 47465 15 474g0 14 47494 15 47509 15 47524 14 47538 15 47553 11
299 47567 15 47582 ί4 47)596 15 47 6 11 14 47625 15 47.6.40 14 47654 15 47669 14 47683 15 47698 14

300 47712 15 17:727 14 477.41 15 47756 M4 7770 14 47784 15 47,799 .1447813 IS 47828 14 47842 15

Np, 0 d 1 d •2 ' d 3 d •' 4 · d 5 d 6 d 7 d . 8 d 9 d

Fro*, parti

1
2
3
4
5
6
7
8  
9

1
‘2
3
4
5
6
7
8 
9

18
2.
4
5  
7  
9

11
13
14  
16

17

5
7
8  

io  
12
14
15

16
.2
3
5
6 

; 8 
10  
11
13
14

15
1 2
2.;· 3
3 ' 4
4. 6
5 8
'6 9
7 10
.8 12
9 14

14
1 1
2 3
3 4
4 6
5 7
6 8
7 10
8 n
9 13



3 0 0 0 - 3 5 0 0

N<j.

300
301
302
303
304

305
306
307
308
309

310
311
312
313
314

315
316
317  
3Ϊ8  
3Ϊ9

320
3 i l
322
323
324

325<
326
327
328 
32?

330
33$
332
333
334

335
336
337
338
339

340
341
342
343
344

.345
346
347
348
349

350

No.

47712
47857
48001
48144
48287

48430
48572
48714
4§855
48996

49136  
4§276  
49415  
4 i>554 
40693  
' r

49831
49969
50106
50243
50379

50515
50651
50786
50920
51055

5 118 8
51322

5,1587

51851 
51983  
52114  
52244  
52375

52504
52634
52763
52892
53020

53148
53275
53403
53529
53656

53782
53908
54033
54158
54283

54407

is 477?7  
47871  
48015  
48159  

15 48302

50529
50664
50.799
50934

45*068

48444  
48536  
48728  
[48809 
4 9 0 fO

4 910 0
49290
494^9
49568

49845
49982
5 0 12 0
50256
5,0303

51202
51335
51468
51601
51733

51865
51996
52127
52257
52388

52517
52647
52776
52905
53033

53161
53288
5 3 4 15
53542
53668

2J53794 
53920  
54045  

? 5 4 17 0  
54295

5 4 419

1

13

47741
47885
48029
48173
48316

48458
48601
48742
48883
49024

49164
49304
49443
49582
49721

4^859
49996
50133
50270
50406

50542
50678
50813
50947
51081

51215
51348
51481
51614
51746

51878
52009
52140
52270
52401

52530
52660
52789
52917
53046

53173
53301
53428
53555
53681

53807
53933

$54058
54183
54307

54432 12

47756
47900
48044
48187
48330

48473
48615
48756
48897
49038

49178
49318
49457
49596
49734

49872
50010
50147
50284
50420

50556
50691
50826
50961
51095

51228
51362
51495
51627
51759

51891
52022
52153
52284
52414

52543
52673
52802
52930
53058

53186
53314
53441
53567
53694

53820  
53945 

2|54070 
54195
54320®

54444

47770 
47914  
48058 

is|48202 
m 48344

12

48487
48629
48770
48911
49052

49192
49332
49471
49610
49748

49886
50024
50161
50297
50433

50569
50705
50840
50974
51108

51242  
51375 
51508  
51640  
51772 m

47784  
47929  
48073  
48216  

is 48359

13 5 IQ Q 3
52035
52166
52207
52427

52556
52686
52815
52943
53071

53199
53326
53453
53580
53706

$ 5 6

4?i

13

48501
48643
48785
48926
49066

49206
49346
49485
49624
49762

49900
50037
50174
50311
50447

50583
50718
50853
50987
51121

512  55 
51388  
51521  
51654  
51786

51917
52048
52179
52310
52440

52569
52699
52827
52956
53084

53212
53339
53466
53593
53719

53845
53970
54095
54220
54345

54469 IS

47799
47943
48087
48230
48373

48515
48657
48799
48940
49080

49220
49360
49499
49638
49776

49914
50051
50188
50325
50461

50596
50732
50866
51001
51135

51268
51402
51534
51667
51*799

51930
52061
52192
52323
52453

52582  
52711  
52840  
52969  
53097 13

53224
53352
53479
53605
53732

53857
53983
54108
54233
54357

54481 13

47813
47958
48101
48244
48387

485,30
48671
48813
48954
49094

49234
49374
49513
49651
49790

49927
50065
50202
50338
50474

50610)
50745
50880
51014
51148

51282
51415
51548
51680
5 1812

51943
52075
52/05
52336
52466

52595  
52724 
52853 
#98212  

5 3110

53237
53364
53491
53618
53744

53870
53995
54120
54245
54370

54494 12

8Ί;-!!»..

47828
47972
48116
48259
48401

48544
48686
4882?
48968
49108

49248
49388
49527
49665
49803

49941

50215  
5Q352 
50488]

iiida
506£
50759
50893
51028
51162

51295
51428
51561
51693
51825

51957
52088
52218
52349
52479

52608
52737
52866
52994

2153122

53250
53377
53504
53631
53757

53882
54008
54133
54258
54382

54506

47842  
47986  
48130  
48273 
48416

48558
48700
48841
48982
491^2

49262
49402
49541
49679
49817

49955
50092
50229
50365
50501

50(537
50772
56907
51041
51175

51308
5Ϊ.441.

51706
51838

51970
52101
52231
52362
52492

52621
52750
52879
53007
53135

53263  
53390 

13 53517  
53643 
53769

53895
54020
54145
54270
54394

2 54518 13

Pro#, parts

15

2 
3 

- 4  
6 
8  

.9  
10 
12 
14

14

1 1
2 3
3 4
4 6
5 7
6 8
7 10
8 11
9 13

13

1 . 1
2 i  3
3 I 4
4 5
5 6
6 8

.7 9
8 10
9 ; 12

12

1 1
2 2
3 4
H 5
‘5 6
6 7

! 7 8
: 8 10
9 11



3 5 0 0 - 4 0 0 0

No.

350
351
352
353 
354’

0

54407
54531
54654.
54777
54900

355
356 

'357
358
359

55023
55145
55267
55388
55509

54419
54543
[54667
54790
54913

d 2

13|54432 
54555 

12|54679 
54802 
54925

55035
155157
[55279
55400
55522

55047 
55169 
55291 

13155413 
5{>534

54444 
13154568 

54691 
54814 
54937

13(55060 
i3|55182 

55303 
55425 
55546

54456 
54580 

13154704 
13 54827 
12154949

J55072
155194
{55315
55437

>55558

54469
54593
54716
54839]
54962

6 d

54481 13 
5460512 
54728 13 
54851 13 
54974 12

55084|i2}55096|i2| 
55206 12
55328 12 55340|i2j 
55449 12 
55570|i2

55461|i:
55582k:

54494
54617’
54741
54864j
54986

8

12S54506 
1354630 
12S54753 
12154876 
12J54998 13

55108
55230
55352
55473)
55594

13 55121 
12(55242 
12155364 
12155485 
12155606

9

54518
54642
54765
54888
55011

Ί Γ
d

155133
55255

*55376
155497
155618

360
361
362
363
364

55630
55751
55871
55991
56110

55642
55763
55883
56003
56122

55654
*55775
55895

156015
156134

55666
55787
55907
56027
56146

55678 
55799 
55919 

n [56038 
d 5 6 1 5 8

.3155691 12 
55811 12 
5593112 
5605012 

2}56170| i:

55703 12] 
558231 li 
5 5 9 4 3 ii 
56062 i: 

2156182 is

55715112155727 
55835 12155847 
55955 12155967 
56074 id56086 
56194 1156205

55739
55859
55979
56098
56217

365
366
367
368
369

56229
56348
56467
56585
5 6 7 0 3

56241 
56360 

ii(§6478 
56597 

U56714

56253 
56372 
56490 

11156608 
56726

156265
*56384
156502
156620
156738

12156277 12)56289 12 56301 11 56312 12156324 
12J56396 11 5 6 4 0 7 12 56419 d 5 6 4 3 l  d 5 6 4 4 3  

56514 12 56526 12 56538 11 565491356561 
56632 12J56644 12 5 6 6 5 6 11 56667 1^56679 
56750 n|56761 12 56773|i456785|i2|56797

370
371
372
373
374

56820
56937
57054
5717
572.87

56832
56949
57066

157183
57299

12156844 
1215696 
12157078 
11 5719 
1157310

11 56855 
11 56972  
H|57089 

57206 
57322

375
376
377
378
379

57403
57519
57634
57749
57864

ia5 7 4 1 5  il|57426 
1115753012J57542 

57646 1157657 
5 7 7 6 1 11 57772 

U157875 d 5 7 8 8 7

380
381
382 
.383 
384

57978
58092
58206
58320
58433

57990 
58104 
58218 

11Ϊ58331 
11158444

59106
59218:
59329
59439
■59550

395
396
397
398
399

400

No.

159118 
11 59229 
11I5 9 3 4 O

59660
59770
59879
59988
60097

60206

0

58557
58670
58782
58894
59006

59450
5956

12157438 
11 [57553 
12157669 
12157784 
1157898

11157449 
57565 

n|57680 
11157795 

57910

58001
158115
58229
[58343
58456

12158013 
58127  

11158240 
1115835* 
1158467

58569 
n|58681 

58794 
58906 

u|59017

11 58580  
11 58692 
11158805 
11158917 
1159028

1159129 
11 59240  
11 59351 
11 59461 
1159572

n  59671 
1059780 
11 59890 
11 59999 
11 60108

11 60217

d I

"=ca«"

11

59682
59791
59901
60010
60119

60228

11 58024 
ii|58138 

58252 
11158365 
1158478

1159140
11J5 9 2 5
ΠΤ59362
1159472
Π 59583

11 59693 
1159802 
11 59912 
11 60021 
11 6013

11 6023

[56867
56984
57101
57217
57334

1115859 
58704 

n|58816 
1158928 
12159040

1115915 
5926' 

iil5937  
1159483 
11 5959

56336 
56455 
56573 
56691 

n l56808

12

5687912 
5699612 
57113 11 
5722912 
5734512

5746-1 12 
5757612 

215769211 
57807|n 
57921

11 
2Ul 

11 
11 
11

56891 11 56902 12^56914 
5 7 0 0 8 11 57019 1357031 
5712 4 I12I5 7 136 12J57148  
57241 11 57252 H 57264 
57357 11 5 7 3 6 8 N 5 7 3 8 0

12156926 
57043 

n|57159 
57276 
57392

5 7 4 7 3 ]
57588]
57703
57818
57933

11574841: 
12!57600 11] 
1857715 u  
12157830 11 
11 57944 11

57496
57611
57726
57841
57955

ill

11

5803512 
5814912 
5826311 
5837711 

12{58490ii

58047]
58161
58274]
58388]
58501

58602 i2j5S614|ii|58625jn 
58715111 58726 11 58737 12] 
58827 11 58838 12(58850 11 
5893911 58950 11 589611 
5905111 59062|ii|59073|iil

5916211
5927311
59384ΙΪΪ
5949412
59605U

1159704 
1159813 
1159923 
11 60032 
1160141

iol60249

d 4

11

59715
59824
59934
60043
60152

60260

11158058 1: 
U 581721: 
1358286 11 
11 58399 11 
1158512 1

[58070
58184
58297
58410
58524

58636
58749
5886
[58973
59084

59173 11 59184 U 
59284 11 59295 11 
59395 n f f i o e  11 
59506 11(59517 11 
5 9 6 1 6 ii| 5 9 6 2 7 n

[57507
57623
57738
[57852
57967

11

58081
58195
58309
[58422
58535

58647
58760
58872
58984
59095

[59195 12(59207 
59306 12159318 
[59417 11 59428 
5 9 5 2 8 11 59539 
5963811159649

59726
59835
59945
60054
60163

11 5973711 59748 
11 5 9846  11 59857 
11 5 9 9 5 6 1CH59966 
11160065 u  60076 

60173} ii[60 l84

60271 11 60282 11 60293

d 7 d  8

F-

Γ

I
I11
n!

3
11
u
lf|
11

59759
59868
59977
60086
60195

11 60304

u j
HI
11
11

ill
10



4 0 0 0 — 4 5 0 0

No. 0 d 1 d 2 d 3 d 4 d 5 d 6 d 7 d 8 . d 9 d Prep. partr

400 60206 11 60217 11 60228 11 60239 10 60249 60260 60271 11 60282 60293 11 60304 10
401 60314 11 60325 11 60336 u 60347 11 60358 11 60369 10 60379 11 60390 60401 11 60412 11 11
4U2 60423 10 60433 11 60444 11 60455 11 60466 60477 10 60487 11 60498 60509 11 50520 11
403 60531 10 60541 11 60552 11 60563 11 60574 10 60584 11 60595 11 60606 60617 10 60627 i i ■•'.I"·· -::.,.l;
404 60638 11 60649 11 60660 10 60670 11 60681 11 60692 ii 60703 10 60713 60724 11 60735 11

.3
2 i 
3

4Ό5 60746 10 60756 11. 60767 11 60778 10 60788 11 60799 11 60810 11 60821 60831 11 60842 11 ‘i4;· 'Λ4':··=
406 60853 10 60863 11 60874 11 60885 10 60895 11 60906 11 60917 10 60927 60938 11 60949 10 ! 6 ·
407 60959 11 60970 11 60981 10 60991 11 61002 11 61013 10 61023 11 61034 61045 10 61055 11 ."b- r '
408 61066 11«1077 10 61087 11 61098 11 61109 10 61119 11 61130 10 6L140 61151 11 61162 10 • 7·' '■ .8
409 61172 11 61183 11 61194 10 61204 11 01215 10 61225 11 61236 11 61247 61257 11 61268 10 8"

9
' 9 
10. ;

410 61278 11 61289 11 61300 10 61310 11 61321 10 61331 11 61342 10 61352 61363 11 61374 10
411 61384 11 61395 10 61405 11 61416 10 61426 11 61437 11 61448 10 61458 61469 10 61479 11 -
412 61490 10 61500 11 61511 10 61521 11 61532 10 61542 11 61553 io 61563 61574 ro 61584 11
413 61595 11 61606 10 61616 11 61627 10 61637 11 61648 10 61658 11 61669 0 61679 11 61690 10
414 61700 11 61711 10 61721 10 61731 11 61742 10 61752 11 61763 10 61773 61784 1061794 11

415 61805 10 61815 11 61826 10 61836 11 61847 10 61857 11 61868 10 61878 0 61888 11 61899 10
416 61909 11 61920 10 61930 11 61941 10 61951 11 61962 10 61972 10 61982 1 61993 10 62003 11
417 62014 10 62024 10 62034 11 62045 10 62055 11 62066 10 62076 10 62086 11 62097 10 62107 11
418 «2118 1(162128 10 62138 11 62149 10 62159 11 62170 10 62180 10 62190 11 62201 10 62211 10
419 62221 11 62232 10 62242 10 62252 11 62263 10 62273 11 62284 10 62294 10 62304 11 62315 10

420 62325 10 62335 11 62346 10 62356 10 62366 11 62377 10 62387 10 62397 u 62408 10 62418 JO
421. 62428 11 62439 10 62449 10 62459 10 62469 11 62480 10 62490 id 62500 11 62511 10 62521 10 10
422 62531 11 62542 10 62552 10 62562 10 62572 11 62583 10 62593 10 62603 10 62613 11 62624 10
423 62634 10 62644 11 62655 10 62665 10 62675 10 62685 11 62696 10 62706 10 62716 10 62726 11 1 1
424 62737 10 62747 10 62757 10 62767 11 62778 10 62788 10 €2798 10 62808 10 62818 11 62829 10 2 2Q
425 10 62849 10 62859 11 62870 10 62880 10 62890 10 62900 10 62910 11 62921 10 62931 10

o
4

O
4

426 6Z\)41 10 62951 10 62961 11 62972 10 62982 10 62992 10 63002 10 63012 10 63022 11 63.033 10 5 5
427 63043 10 63053 10 63063 10 63073 10 63083 11 63094 10 63104 10 63114 10 63124 10 63134 10 6 6
428 63144 11 634 55 10 63165 10 63175 10 63185 10 63195 10 63205 10 63215 10 63225 11 63236 10 7 7
429 63246 10 63256 10 63266 10 63276 10 63286 10 63296 10 63306 11 63317 10 63327 10 63337 10 •8 8

n
430 63347 10 63357 10 63367 io 63377 10 63387 10 63397 10 63407 1063417 11 63428 10 63438 10

9 y

431· 63448 10 63458 10 63468 !U63478 It 63488 1C 63498 It 63508 H 63518 1163528 10 63538 10
432 63548 10 63558 10 63568 11 63579 10 03589 10 63599 10 63609 10 63619 10 63629 10 63639 10
433 63649 10 63659 10 63669 10 63679 10 63689 10 63699 10 63709 10 63719 0 63729 10 63739 10
434 63749 10 63759 10 63769 10 63779 10 63789 10 63799 10 63809 io 63819 10 63829 10 63839 10

435 63849 10 63859 10 63869 10 63879 10 63889 10 63899 10 63909 10 63919 10 63929 10 63939 10
436 63949. 10 63959 10 63969 10 63979 9 63988 10 63998 10 64008 10 64018 10 64028 10 64038 10
437 64048 10 64058 10 64068 10 64078 10 64088 10 64098 10 64108 10 64118 10 64128 9 64137 10
438 64147 10 64157 10 64167 10 64177 10 64187 10 64197 10 64207 10 64217 10 64227 10 64237 β|
439 64246 10 64256 10 64266 10 64276 10 64286 10 64296 10 64306 10 64316 10 64326 9 64335 10

440 64345 10 64355 10 64365 10 64375 10 64385 10 64395 9 64404 10 64414 10 64424 10 64434 10
441 64444 10 64454 10 64464 9 64473 10 64483 10 64493 10 64503 10 64513 10 64523 .£64532 10 9
442 64542 10 64552 10 64562 10 64572 10 64582 9 64591 10 64601 1(1 64611 0 64621 1(1 64631 9
443 64640 10 64650 10 64660 10 64670 10 64680 9 64689 10 64699 io 64709 10 64719 10 64729 1 1
444 64738 10 64748 10 64758 10 64768 9 64777 10 64787 10 64797 10 64807 fi 6481-6 K 64826 10 2 2

445 64836 10 64846 10 64856 64865 10 64875 10■64885 10 64895 9 64904 10 64914 1C 64924 3
4

3
4

446 64933 10 64943 10 64953 10 64963 9 64972 10 64982 io 64992 10 65002 9 65011 1C 65021 10 4
.447 65031 9] 65040 10 65050 10 65060 10 65070 9 65079 10 65089 10 65099 65108 1C 65118 10 6 5
448 65128 9 65137 10 65147 10 65157 10 65167 9 65176 10 65186 1C65196 65205 1C 65215 10 7 6449 65225 9 65234 10 65244 10 65254 9 65263 10 65273 10 65283 65292 1C 65302 1C 65312 8. 7
450 65321 10 65331 10 65341 β 65350 10 65360 9 65369 10 65379 1C65389 65398 1C 6540S 10

y 8

No. 0 d 1 d 2 d 3 d 4 d 5 c 6 d 7 d 8 c 9 c



( 3 7 )
ν—s  L o garith m s of N um bers

4 5 0 0 - 5 0 0 0

No. 0 d 1 d 2 d 3 d 4 d 5 d 6 ; , d ■7 d 8 d 9 d Pi*#, parti

450
451
452
453
454

65321
65418
65514
65610
65706

10
s
ί

9

65331
65427
65523
65619
65715

10
to
10
10
10

65341
65437
65533
65629
65725

9
10
10
IP
9

65350
65447
65543
65639
165734

w
9
9
9

10

65360
65456
65552
85648
65744

9
10
10
1ft
.9

65369
65466
65562
65658
05753

10
9
9
9

10

65379
6547,5
65571
65Q67
65763

10
10
*
io
,9

"9
-.9
10
,9

10
9
9

10
9

65389 
65485 
65581 
65677

9
1?
ib
9

VO

65^98
65495
65591:
65686
65782s'5·'·, if·

10
9

;'9
10

65408
65504
65600
65696
65792..■■’ · Hr...1

10
Ιό
ro
10
a

, 10

f l :

&
«■5 : 
<6 
111 

8 
'9

;
"■2- 

■' ·· 3';
• 4? 
-"-.5: 
.':i 6: 
ri 7*

. ;· 9

. 455 
, -456

457
458
459

65801
65896
65992
66087
66181

ιό
10
9
9

10

65811
65906
66001
66096
66191

9
io
10 
10
9

65820
65916
66011
66106
66200

10
8
9 
9

10

65830 
05925 
66020 
66115 
662 ip

&
,9
io
10
9

:?

65839
65035
66030
66124
66219

10
9
9

IQ
,ιή

9 
9 
9 

, 9
io

65849
65944
66039
66134
66229

9
10
10
9
'9

9
10
10
9

'9

6585iS 
6595:4 
66049 
66,143 
66238

65868
65963
66058
66153
66247,

9,
w
io
.?

9
,9
9
9
10

65877
65973
66ΪΪ68
66162
66257.· '-l·

io
'9
,9
10
.9

63887 
65982 
6 6 0 / 1 
6617$
66266-‘•Γ *.*. '

9
io
10
4
10

" 460
461
462
463
464

66276
66370
66464
66558
66652

9
10
10
9
9

66285
66380
66474
66567
66661

10
'9
0

Ϊ0
10

66295
66389
66483
6657 f
666?:*

9
9
9
9
9

9
10
10
.9
9

66304
66398
66492
66586
66.680.

J,11IJ
it)
10
to
.9

66314
6&»08
66502
66596
66689

66323
66417
66511
66605
66699

66332
66427
66521
66614
66708

663.42
66436
66530
66624
66717

66351
66445
66539
66633
66,727

io
10
10
9

-.9

66361 
66455 
66549 
6664^2 
66736

9
fl

L;9
ib
9

: ·· ·,. '■· 
' * *· ' · \

465"'
466
467
468 

, : 469

66745
66839
66932
67025
67117

io

9
9

io

66755
66848
66941
67034
071-27

8
s
9
9
9

6*6764 
66857 
66950 
67043 
67136

66773
66867
66960
67052
67145

io
•9
9

10
9

66783
66816
66969
67062
67154

9
'9
8
9

10

9
9
9 
9

10

66792
66885
66978
67071
67164

9

9 
9 

: 9

9
9
9
9
9

66801
66894
66987
67080
67173

10
10
10
9
9

66811
66904
6699J
67089
67182

9

■9
10
9

66820
66913
67006
67099
671$1

9
9

.9
■9
10

66829
66922
67015
67108
67201

ib
10
io
9
-9

1< .«
« f 

its
470
471
472
473
474

67210
67302
67394
67486
6757S

9
9

.9
9
9

67219
67311
67403
67495
67587

;9
10
10
9
9

67228
67321
67413
67504
67596

9
■9
9

10
9

67237
Θ7330
67422
67514
67605

10
9
9
9
9

67247
67339
67431
67523
67614

67256
67348
67440
67532
67624

67265
67357
67449
67541
67633

9
10
10
9
9

67274
67367
67459
67550
67642

Ψ 
• 9 
> 
10 
9

67284
67376
67468
67560
67651

9
9
9
9
9

67293
6/385
67477
67569
67660

■9 
9 
β  

5 9 
9

9

' V
i- 2- ■ . 1 

;2  
i 3 

4 
: 4 
v 5 

6 
! 7 
: 8

475
476
477
478
479

67669
67761;
67852
67943
68034

1.0
9
9
9
9

67679
67770
6 7 8 6 !
67952
68043

9
9
9
9
9

9
9
9
9
8

67688
6777,9
67870
67961
68052

-9
9
9
9
9

9
9
9
9
9

9
9
9

.9
9

67697
67788
67879
67970
68061

9
9
9
9
9

67706
67797
67888
67979
68070

9
9
9

,9
9

67715
67806
67897
67988
68079

9
9

-9
?
9

9
a
9
9
9

67724
67815
67906
67997
68088

9 
10 
10 
, 9
. 9

9
9
9
9
9

67733
67825
67916
68006
68097

9
9

.9
■ 9.

9

6*7742
67834
67925
68015
98106

10
9
9
9

,'9

67752
67843
67934
68024
63Π-5

9
9
9

10
9

3
4
5 ‘
6
7
8

t * .480
481
482
483
484

68124
68215
68305
68395
684§5

:?
9
9
9
9

68133
68224
68314
68404
68494

68142
68233
68323
68413
68502

68151
68242
68332
68422
68511

9
9
9
9
9

68160 
6825 i 
68341 
68431 
68520

9
9
9
9
9

68169
68260
68350
68440
68529

68178
68269
68359
68449
68538

68187
68278
68368
68458
68547

9
9
9
9
9

9
9
.9
9
9

68396
68287
68377
68467
68556

9
9
9
9
9

68205
68296
68386
68476
68565

10
;i
9

'9
9

485
486
487
488
489.

68574
68664
68753
68842
68931

9
9
?
9
9

68583
68673
68762
68851
68940

9
8
9
.9
9

68592
68681
68771
68860
68949

68601
68690
68780
68869
68958

9
9
9
9
8

68610
68699
68789
68878
68966

9
9
8

.8
9

68619
68708
68797
68886
68975

9
9
9
?
0

68628
68717
68806
68895
68984

9
-9
9
9
9

68637
68726
688.35
68904
68993

68646
68735
68824
68913
69002

9
9
9
9
9

68655
68744
68833
68922
69011

9
-.9
9
9
S

>9
9

•j9
9
9

490
491
492;
493
494

6S020 
691 OS 
69197 
69285 
69373

.8
9
8
9
8

69028
69117
69205
69294
69381

9
9
9
8
β

69037
69126
69214
69302
69390

9
9
9
9
9

69046
69135
69223
69311
69399

9
9
9
9
9

69055
69144
69232
69320
69408

9
8
9
9
®

69064
69152
69241
69329
69417

9
9
8
9
8

69073
69161
69249
69338
69425

9
9
,9
8
9

69082
69170
69258
69346
69434

* I 
8 
9 
9
:e
\9

9
8
8
9
JB

8

69090
69179
69267
69355
69443

9
9
:9
9
"9

69099
69188
69276
69364
69452

8

1
2
‘3
4
5 

>6 
'7 
8 
9

1
' 2 

2
3
4
5
6 
6 
7

495
496
497 
4 9 8 ' 
4 9 9 :

69461
69548
69636
69753
69810

8
9
8
9
;9

69469
69557
69644
60732
69819

,9
S
9

,8
18

69478
69566
69653
69740
69827

9
'M
■9
9
S

6SI487
6,9574
69662
69749
69836

:a
ίβ
β
9
β

69496
69583
69671
69758
69845

8
,9
8

9

69504
69592
69679
69767
69854

9
9

I
:$

69513 
69601 
1*9688 
6957 5
61162
Mr'.

:9
8
9
9
9

69522
69609
69697
69tS4
69871

69531
69618
69705
69793
69880

8
9

.·«
S
8

69539
69627
69714
69801
69888’« } S -

9
9

; 9 
: 9 
9

9500 69897 β 69906 8 69914 9

5

69923 9 69932 8 69940 9 60949 9 69058 69966 9 69975

No.
....

0 d 1 d 2 3 d 4 d 5 . ‘ d 6 d 7 d 8 d 9 d



5 0 O Q - 5 5 O O

No. 0 d 1 ( 2 d 3 d 4 d 5 d 6 d 7 d 8 d 9 d Pi»», prti

500 69897 β 69906 69914 ϊ 69923 69932 6994C 9 6994ί s 69958 869966 69975 9
501 69984 8 69992 70001 t 7001C ί 70018 t 70027 9 7003f 870044 970053 70062 8 9
502 70070 9 7007? 7008J >70096 s 70105 £70114 t 70122 9 70131 ( 7014C 1 7014J 9
503 70157 8 7016? 70174 s 7018Σ « 70191 97020C s 70201 870217 .9 70226 f 70234 ■ ■?!., 1
504 70243 » 70252 l 70260 (170269 9 70278 ί 70286 S 7029S 870303 970312 ( 70321

1
2
3

. 2 
3

505 70329 9 70338 t 70346 s 70355 S70364 S70372 9 70381 870389 970368 870406 9 4 4
506 70415 u 70424 t 70432 s 70441 a 70449 « 70458 9 70467 870475 9 70484 S 70492 9 5 i - -4
507 70501 8 70509 1 70518 870526 u70535 9 70544 870552 970561 '870569 970578 8 -6
508 70586 9 70595 870603 9 70612 970621 87062ί 97063J 870646 9 70655 9 70663 ■· - 7 · : :6
509 70672 8 70680 9 70689 870697 9 70706 H70714 9 70723 870731 970740 9 70749 8 ·- 8 

9
7
8

510 70757 .9 70766 a 70774 9 70783 H70791 < 70800 H70808 9 70817 870825 9 70834 8
511 70842 '0 70851 870859 9 70868 870876 >J 70885 870893 970902 870910 9 70919 8
512 70927 8 70935 fl SFQ944 870952 9 70961 870969 •J 70978 870986 9 70995 8 7.1003 9 ?·.
513 71012 8 71020 971029 M71037 >J 71046 X 71054 y 71063 871071 871079 9 71088 8 .·4 r
514 71096 9 71105 871113 y 71122 871130 9 71139 871147 871155 971164 871172 9 : * ;;7*

515 71181 8 71189 9 71198 871206 871214 971223 871231 971240 871248 9 71257 8
516 71265 8 71273 971282 871290 9 71299 871307 871315 971324 871332 W71341 8
517 71349 8 71357 β71366 871374 971383 871391 871399 9 71408 871416 9 71425 8
518 71433 8 71441 β71450 871458 ' 871466 971475 871483 971492 871500 871508 9
519 71517 8 71525 871533 9 71542 871550 971559 871567 871575 9 71584 871592 8

520 71600 9 71609 871617 871625 9 71634 871642 871650 971659 871667 871675 9
521 71684 8 71692 871700 9 71709 871717 871725 9 71734 871742 871750 3 71759 8 8
522 71767 8 71775 971784 871792 871800 9 71809 871817 871825 971834 8 71842 8
623 71850 8 71858 β 71867 871875 871883 9 71892 871900 871908 971917 8 71925 8 1 ' "  I
524 71933 0.71941 9 71950 871958 871966 9 71975 871983 871991 871999 9 72008 8 2

3
.2
2

525 72016 8 72024 872032 fi 72041 872049 872057 972066 872074 872082 872090 9 4 3
526 72099 8 72107 872115 872123 9 72132 872140 872148 872156 972165 872173 8 5 4
527 72181 8 72189 9 72198 872206 872214 872222 872230 972239 872247 872255 8 6 : ■ ■'5
528 72263 β 72272 872280 872288 872296 « 72304 972313 872321 872329 8 72337 9 7:! ‘ 6
529 72346 8 72354 8 72362 872370 872378 9 72387 872395 872403 872411 872419 9 8

g
6
7

530 72428 8 72436 872444 872452 872460 9 72469 872477 872485 .8 72493 8 72501 8
531 72509 9 72518 872526 872534 872542 872550 872558 972567 872575 872583 8 ■ ·: C·
632 72591 8 72599 872607 9 72616 872624 872632 872640 872648 X 72656 9 72665 8
533 72673 B 72681 872689 872697 872705 872713 9 72722 872730 X 72738 872746 8
534 72754 8 72762 872770 972779 872787 872795 872803 872811 872819 872827 8 ■

535 72835 s 72843 972852 872860 872868 872876 872884 872892 872900 872908 8
536 72916 72925 872933 872941 8 72949 872957 872965 872973 872981 872989 8
537 72997 t 73006 873014 873022 873030 873038 .873046 873054 873062 873070 8
538 73078 b 73086 873094 873102 973111 873119 873127 873135 873143 873151 8
539 73159 s 73167 Μ73175 873183 873191 ■* 73199 873207 873215 873223 873231 8

540 73239 73247 873255 873263 973272 8 73280 873288 873296 873304 873312 8
541 73320 73328 873336 873344 873352 873360 873368 873376 873384 873392 8 7 ■542 73400 73408 873416 873424 873432. 873440 873'4~iW 873456 873464 « 73472 8
543 73480 73488 873496 873504 873512 873520 873528 .8 73536 873544 873552 8 j : i544 73560 73568 873576 873584 873592 873600 873608 873616 873624 873632 '8 2 : i  ;

545 73640 73648 8 73656 873664 873672 7 73679 873687 873695 873703 873711 8
ό

"4
2
3

546 Γ3719 ί 73727 8 73735 873743 873751 873759 873767 873775 873783 873791 8 5 4547 73799 I 73807 Β 73815 8 73823 7 73830 873838 873846 873854 873862 873870 8 6‘ ·■'■ 4 ;548 Γ3878 73886 8 73894 ?8 73902 873910 8 73918 873926 7 73933 873941 873949 8 7 ■ ■ 5 Ί549 73957 * 73965 8 73973 8 73981 8 73989 8 73997 874005 874013 7 74020 874028 8 8 6

550 Γ4036 a 74044 8 74052 8 74060 8 74068 8 74076 874084 8 74092 7 74099 8 74107 8 y 6 >

No. 0 d 1 d 2 d 3 d 4 d 5 d 6 d 7 d 8 d 9 d



Logarithms of Numbers

5 5 0 0 - 6 0 0 0

No. 0 d 1 d 2 d 3 d 4 d 5 d 6 d 7 d 8 d ο d Ptvf. parts

550 74036 8 74044 f 74052 8 74060 874068 874076 874084 8 74092 7 74099 8 74107 8 1
551 741 IS S 74123 ί 74131 8 74139 8 74147 fi 74155 774162 8 74170 8 74178 8 74186 8 ! *
552 74194 s 74202 ί 7421C 8 74218 7 74225 8 74233 8 74241 8 74249 8 74257 874265 8
553 74273 774280 ί 74288 8 74296 874304 874312 8 74320 7 74327 8 74335 874343 8 J 1 1
554 74351 8 74359 t 74367 7 74374 874382 874390 8 74398 8 74406 8 74414 7 74421 • 8 I

3
2
2

555 74429 8 74437 8 74445 S 74453 8 74461 774468 8 74476 8 74484 8 74492 874500 7 4 3
556 74507 8 74515 8 74523 8 74531 8 74539 874547 7 74554 8 74562 8 74570 874578 8 5 4
557 74586 774593 8 74601 8 74609 8 74617 774624 8 74632 8 74640 8 74648 8 74656 7 b
558 74663 8 74671 8 74679 8 74687 8 74695 774702 8 74710 8 74718 8 74726 774733 8 7 * 6
559 74741 8 74749 8 74757 7 74764 8 74772 874780 8 74788 8 74796 7 74803 874811 8 8

9
o
7

560 74819 74827 7 74834 R74842 8 74850 874858 7 74865 74873 8 74881 874889 7 I 1
561 74896 74904 8 74912 8 74920 774927 874935 8 74943 7 74950 8 74958 8 74966 8
562 74974 7 74981 8 74989 S 74997 8 75005 775012 8 75020 8 75028 7 75D35 .8 75043 8
563 75051 75059 7 75066 8j 75074 8 75082 .775089 8 75097 8 75105 8 75ΤΓ3 775120 .8
564 75128 8 75136 775143 8 75151 8 75159 775166 8 75174 8 75182 7 75189 8 75197ό .1 ·*

565 75205 9 75213 775220 8 75228 875236 775243 8 75251 8 75259 775266 ‘Ϊ 75574 '8
566 75282 7 75289 8 75297 8<75305 7 75312 875320 8 75328 . 7 75335 -875343 JB75351 .'7
567 75358 8 75366 8 75374 7 75381 8 75389 8 75397 775404 .875412 .87342Ό Ί 75427 8
568 75435 775442 8 75450 8 75458 7 75465 875473 -.875481 775;*88 Ϊ5496 ί 75504 ,‘7
569 75511 8 75519 7 75526 8 75534 875542 •775549 „8 75557; 8 7556ο -.775572 ! 8 75580 ,7

570 75587 8 75595 8 75603 7 75610 8 75618 8 75626 775693 8 75641 7 75648 8 75666
571 75664 7 75671 8 75679 7 75686 875694 8 75702 7 75709 ..,875717; 7 75724 8 75732 Β
572 75740 7 75747 8,75755 7 75762 8 75770 875778 :;775785 75793 , 7 75800 .8 75808 7
573 75815 8 75823 8 75831 7 75838 Ά 75846 ■;77585$: 8 75861 '•775868 8 75876 ΐ 75884 7
574 75891 8 75899 775906 8 75914 7 75921- 8 75929 875.937 ;775944 8 75952 775959 .8 ί
575 75967 775974 8 75982 7 75989 875997 8 76005 7760l!Z 8 76020 7 76027 8 76035 7 ·.; ■·• ;■
576 76042 8 76050 •7 76057 8 70065 776072 8 76080 776087 8 76095 876103 7 76110 8
577 76118 7 76125 .8 76133 7 76140 876148 7 76155 ■;876163 7 76170 8 76178 7 76185 8
578 76193 776200 8 76208 7 76215 876223 .7 76230 ;8 76238 7 76245 876253 .7 76260 8
579 76268 7 76275 8 76283 776290 8 76298 776305 8 76313 .776320 .8 76328 '7 76335 .8 v·: .·
580 76343 776350 8 76358 7 76365 876373 7 76380 876388 776395 8 76403 7 76410 8

; f
581 76418 776425 8 76433 7 76440 876448 776455 776462 8 76470 7 76477 8 76485 .7
582 76492 8 765(50 776507 8 76515 7 76522 876530 776537 876545 7 76552 ϊ 76559 8
583 76567 7 76574 8 76582 7 76589 876597 776604 li 76612 7 76619 7 76626 8 76634 7
584 76641 8 76649 776656 8 76664 776671 776678 8 76686 7 76693 .8 76701 ,7 76708; « .
585 76716 7 76723 .776730 8 76738 7 76745 8 76753 776760 876768 7 76775 7 76782 8
586 76790 7 76797 8 76805 776812 7 76819 8 76827 776834 8 76842 7 76849 7 76856 8
587 76864 7 76871 8 76879 5 76886 i7 76893 876901 7 76908 ,8 76916 7 76923 7 76930 8
588 76938 7 76945 8 76953 7 76960 7 76967 876975 7 76982 .7 76989 8 76997 -777004 18
589 77012 7 770J  9 777026 8 77034 7 77041. 777048 8 77056 a7 7706? 7 77070 J 77078 7

590 77085 8 77093 7 77100 7 77107 8 77115 7 77122 7 77129- 8 77137 777144 7 77151 8
591 77159 7 77166 7 77173 8 77181 7 77188 ■777195 .i 77203 777210 •7 7721-7 8 77225 7 7592 77232 8 77240 7 7.7247 777254 8 77262 7 77269 7 77276 7 77283 8 77291 7 77298 7
593 77305 8 77313 7 77320 7 77327 f.8 77335 <777342 7 77349 77357 ■ 7 77364 777371 8 1 1
594 77379 7 77386 7 77393 8 774pl •7 774p8 ϊ7 77415• ·· ) * 7714*22 ,877430 % ■7743? .7 77J144 8 2 1
595 77452 7 77459 777466 877474 •777481 77.7488 J 7.749§ 8 "777510 77517 S 3

4
2
3596 77525 7 77532 '7 77533 ••777S-i6 877554 c-7775®1 \7 77568 87?576 7 77583 77Ϋ590 .7 5 . 4

597 77597 8 77605 7776£2 776Γ9 877627· -7 77634 7 77641 777648 -.877656 .777663 ,17 6 j 4598 77670 7 77677 ‘t 77685 ■177692 ί 776,99 --777706 .8 777:1.4 77721 77728 .7 77735 ..8 -■■:7 5599 77743 J 777S0 777757? . · . "7 77764 *8t 77772 -.777719 ■Λ7^786 7779$ -jS7fc801 1.3! 77808 '.7 8 : 6
600 Γ7815 7 77822 %77830 -7 778)37 777844 -7 7 ^ 5 1 877859 77866

f.-7 t f8 t3 7 77880 7 : 9 6

No. 0 d : 1 ί a 2 d d - 4 d . 5 ■? d K6‘ ; % ..7 !^ d 8 Cd - 9 d
U· \V *- ■r V ii/" - ■ί



5 0 0 0 - 5 5 , 0 0

N o. 0 d 1 d 2 d 3 d 4 d 5 d . d 7 d 8 d 9 d

500 69897 9 69906 8 69914 9 69923 9 69935 6994C 6994ί 0 69958 ε 69966 ,t 69975 9
501 69984 8 69992 β70001 9 70010 8 7001? 70027 S 70036 870044 9 70051 9 70062 8
502 70070 9 70079 9 70088 8 70096 9 7010S ί 70114 70122 9 70131 9 7014C (j 70148 9
503 70157 8 70165 β 70174 9 70183 8 70191 ί 70200 7020*. 8 70217 9 70226 8 70234 a
504 70243 « 70252 8 70260 β 70269 9 7027ί 70286 70295 870303 9 70312 9 70321 81
505 70329 9 70338 «70346 0 70355 9 70364 ί 70372 ε 70381 8 70389 9 70398 8 70406 9
506 70415 «70424 «70432 s 70441 8 7044S ς 70458 ί 70467 8 70475 9 70484 a 70492 9
507 70501 8 70509 Ιι 70518 8 70526 β 70535 9 70544 ί 70552 9 70561 '8 70569 9 7057£ 8
508 70586 β 70595 8 70603 9 70642 β70621 ί 70629 ί 70638 8 70646 9 70655 9 70662 9
509 70672 8 70680 « 70689 8 70697 9 70706 » 70714 9 70723 8 70731 9 70740 9 70749 8

510 70757 9 70766 8 70774 9 70783 8 70791 ·<70800 8 70808 9 70817 870825 9 70834 8
511 70842 *ό 70851 8 70859 9 70868 8 70876 y 70885 8 70803 9 70902 8 70910 9 70919 8
512 70927' 8 70935 β 7Q944 8 70952 9 70961 8 70069 ■J 70078 870986 9 70995 8 7.1003 9
513 71012 8 71020 9 71029 χ 71037 9 71046 Η71054 U71063 8 71071 8 71079 9 71088 8
514 71096 9 71105 8 71113 «71122 8 71130 υ 71139 8 71147 8 71155 9 71164 8 71172 9

515 71181 8 71189 9 71198 8 71206 871214 9 71223 8 71231 9 71240 8 71248 9 71257 8
516 71265 8 71273 9 71282 8 71290 9 71299 8 71307 8 71315 9 71324 871332 9 71341 8
517 71349 8 71357 9 71366 8 71374 9 71383 8 71391 871399 9 71408 871416 9 71425 8
518 71433 8 71441 9 71450 8 71458 8 71466 9 71475 871483 9 71492 871500 871508 9
519 71517 8 71525 8 71533 9 71542 8 71550 9 71559 871567 871575 9 71584 8 71592 8

520 71600 9 71609 8 71617 8 71625 9 71634 8 71642 8 71650 9 71659 8 71667 871675 9
521 71684 8 71692 8 71700 9 71709 8 7.1717 8 71725 9 71734 8 71742 871750 ί 71759 8
522 71767 8 71775 9 71784 8 71792 8 71800 9 71809 8 71817 8 71825 9 71834 871842 8
523 71850 8 71858 β 71867 8 71875 8 71883 9 71892 8 71900 871908 9 71917 8 71925 8
524 71933 .*71941 β 71950 8 71958 8 71966 9 71975 8 71983 8 71991 8 71999 9 72008 8

525 72016 8 72024 8 72032 9 72041 8 72049 8 72057 9 72066 8 72074 8 72082 8 72090 -9
526 72099 β 72107 Β72115 Β72123 9 72132 8 72140 872148 872156 9 72165 872173 8
527 72181 Β 72189 Β 72198 Β 72206 8 72214 8 72222 8 72230 9 72239 8 72247 872255 8
528 72263 t 72272 Β 72280 Β 72288 8 72296 8 72304 9 72313 872321 872329 8 72337 9
529 72346 8 72354 Β 72362 Β72370 8 72378 9 72387 8 72395 8 72403 872411 872419 9

530 72428 β72436 5 72444 9 72452 Β 72460 ί 72469 8 72477 872485 .8 72493 8 72501 8
531 72509 n72518 S72526 ! 72534 Β 72542 8 72550 8 72558 9 72567 8 72575 872583 8
632 72591 8 72599 ί 72607 a 72616 ι5 72624 8 72632 8 72640 872648 872656 9 72665 8
533 72673 8 72681 72689 S 72697 Β 72705 •872713, 9 72722 872730 X72738 872746 8
534 72754 8 72762 5 72770 72779 Β 72787 -8 72795 872803 872811 8 72819 8 72827 8

535 72835 72843 ΐ 72S52 72860 5 72868 8 72876 ο 72884 ΟΟ72892 872900 H72908 8
536 72916 ( 72925 72933 ϊ 72941 72949 8 72957 8 72965 872973 872981 872989 8
537 72997 73006 73014 73022 8 73030 8 73038 .8 73046 8 73054 8 73062 873070 8
538 73078 73086 73094 73102 9 73111 8 73119 8 73127 873135 8 73143 873151 8
539 73159 73167 73175 5 73183 Β73191 8 73199 8 73207 873215 8 73223 8 73231 '8

540 73239 73247 73255 73263 973272 8 73280 8 73288 873296 8 73304 873312 8
541 73320 73328 73336 73344 8 73352 8 73360 8 73368 873376 873384 8 73392 8
542 73400 t 73408 73416 73424 73432 8 73440 8ΤΔ44& 8V<J4i>6 8 73464 8 73472 8
543 73480 ί 73488 73496 73504 73512 8 73520 873528 .8 73536 “8 73544 8 73552 8
544 73560 73568 73576 73584 73592 8 73600 873608 8 73616 8 73624 8 73832 '8

545 73640 73648 73656 73664 73672 7 73679 873687 8 73695 8 73703 8 73711 8
546 73719 73727  ί 73735 73743 73751 8 73759 873767 8 73775 8 73783 8 73791 8
547 73799 73807 ί 73815 ί 73823 73830 8 73838 8 73846 8 73854 8 73862 8 73870 8
548 73878 73886 ί 73894 -ί 73902 73910 8 73918 8 73926 7 73933 8 73941 8 73949 8
549 73957 a 73965 8 73973 ί 73981 73989 8 73997 8 74005 8 74013 7 74020 8 74028 8

550 Γ4036 ί 74044 β 74052 8 74060 74068 8 74076 8 74084 8 74092 7 74099 8 74107 8

No. 0 d 1 d 2 d 3  d 4, d 5 d 6 d 7 d 8 d 9 d

Pis* pft!

M, 1
2 7 2
3 3
4. 4
5 -•■4
6
■7'· : *6
8 -7
9 8

: · f

1-
2
3
4
5 
6. 
T. 
8 
9

" 1 
'2 
2
3
4 

•■•'5 
r6 
•'6 
7

1: 1 :
2 ' 1 ;
3 2

-.4 3
5. • 4
6 ' 4  ::
7 5 '
8 6
9 6 :

, r



5 5 0 0 - 6 0 0 0

No.

550
551
552  

.553 
554

555
556
557
558
559

560
561
562
563
564

565
566
567
568
569

570
571
572
573
574

575
576
577
578
579

580
581
582
583
584

585
586
587
588
589

590
5 91
592
593
594

595
596
597
598
599

600

No.

74036
74115
74194
74273
74351

74429
74507
74586
74663
74741

74819
74896
74974
75051
75128

75205
75282
75358
75435
75511

75587
75664
75740
75815
75891

75967
76042
7 6 118
76193
76268

76343
76418
76492
76567
76641

76716
76790
76864
76938
77012

77085
77159
77232
77305
77379

77452
77525
77597
77670
77743

77815

0

74044
74123
74202
74280
74359

74437
74515
74593
74671
74749

74827
74904
74981
75059
75136

75213
75289
75366
75442
75519

75595
75671
75747
75823
75899

75974
76050
7 6125
76200
76275

76350
76425
765()0
76574
76649

77093  
7 7 16 6  
77240  
7 7 3 13  

7 77386

76723
76797
76871
76945
7 70 19

77459
7753!2
77605
77677
77750

77822

1

74052  
74131  
74210  
74288  

8 74367

74445
74523
74601
[74679
74757

74834
74912
74989
75066
75143

75220
75297
75374
75450
75526

75603
8175679

75755
75831
75906

75982
76057
76133
76208
76283

76358
76433
76507
76582
76656

76730
76805.
76879
76953
77026

77100
77173
77247
77320
77393

77466
[775®

'« 77683

77830|~7

a

74060
74139
74218
74296
74374

74453
74531
74609
74687
74764

74842
74920
74997
75074
75151

75228
75305
75381
75458
75534

75610
75686
75762
75838
75914

75989
7(>065
76140
76215
76290

7J76365
76440
76515
76589
76664

76738
7 6812
76886
76960
77034

77107
77181

7177254
77327
77401

7Ϋ474
775ji6
77619
77692
77764• . 1
77837

■■>3"

75618
75694
75770'

475846
75921

d

74068
74147
74225
74304
74382

74461
74539
74617
74695
74772

74850
74927
75005
75082
75159

75236
75312
75389
75465
75542

75997
76072
76148
76223
76298

76373
76448
76522
76597
76671

76745
76819
76893
76967
77041.

7 7115  
77188  
77262  
77335  
7 7 4 0

77554
77627
776,99
77772

77844 -7

74076
74155
74233
74312
74390

74468
74547
74624
74702
74780

74858
74935
75012
75089
75166

75243
7 5 32 0
75397
75473
75549

75626
75702
75778
75853-
75929

76005
76080
76155
76230
76305

76380
76455
76530
76604
76678

76753
76827
76901
76975
77048

77 12 2
77195
77269
77342
7 7 4 15

7-74β8 
775m- 
77634  
777106 
777m

77851

lb:

6

74084
7 4162
74241
74320
74398

74476
74554
74632
7 4 710
74788

74865
74943
75020
75097
75174

75251
75328
75404
7 5 46 1
75£57i

7570,9
75785
75861
75.937

7 60 12
76087
76163
76238]
76313

76388
76462
76537
76612
76686

76760
76834
76908
769821
77056

771 £9. 
77203  
77276  
7734'9

7.7495
77568
77641
f?7;i.4]
7^7S6

77859

74092
74170
74249
74327
74406

74484
74562
74640
74718
74796

74873
74950
75028
75105
75182

75259
75335
75412
75488
75565

75641
75717,
75793
7586S
75944

76020
76095
76170
76245
76320

76395
76470
76545
76619
76693

76768
76842
76916
76989
77063

77137
77210
77283
77357
77430

77576  
77648  

:Τ}777?1

77866

.:·7 ΐΐ; d

8

74099
74178
74257
74335
74414

74492
74570
74648
74726
74803

74881
74958

13 
75189

75266
75343
74Ι 2Ό
75496
75572

75648
75724
75800
75876
75952

76027
76103
76178
76253
76328

76403
76477
76552
76626
76701

761775
76849
76923
76997
77070

77144
772Ϊ7
77291-
7736.4
77437

775*0
77583

77728

74107 8
74186 8
74265 8
74343 8
74421 ■ 8

74500 7
74578 8
74656 7
74733 8
74811 8

74889 7
74966 8
75043 8
75120 8
7 519 7 .8

75274
75351
75427
75504
75580

75656
75732
75808
75884
75959

76035
7 6110
76185
762601
76335

76410
76485
7.6559
76634
76708

76782
76S58
76930
77004
77078

77151
77225
77298
77371
77444■t

775X7
77590
7.7663

7(77735
77808

77880

9

Prep, yartx

1
2
3
4
5
6
7
8  
9

1
2
3
4
5  

.6  
:7  
8  
9



6 0 0 0 - 6 5 0 0

No. 0 d 1 d 2 d .3 |c 4 d 5 d 6 d 7 ί" 8 ? d 9 d ■ Pr*p.p*rt«:'

600 77815 .7 77822! 8 77830 .7 77837 77844! 77851; 77850 77866!' 77873" 7 778801 7
ί ; 1

·.: ■ 8601 77887 8 77895 7 77902 7 7790f I 77916! 77924 ΐ 77931' 77938, 7 77ί)45ί .ΐ 77952:8
602 77960 7 77967 7 77974 - 77981 . 779881 77090. 78003! 78010; 7 78017 b 78025!;7

.: 1 ."/·/ * i .603 78032 7 78039 '7  78046 7 7805i 78061 ' 78068 78075' 78082 778085 is 78097 7
604 78104 7 78111 7 78118 .7 7812f> = ■78132! S 7814C 78147

l ·
78154 78161 ‘ 78168 [8 %

3
■ · 2
;■ '2

605 78176 7 78183 7 78190 7 78197 78204 78211 f 78215 78226 78233 •7 78240. 7 4
606 78247 7 78254 8 78262 7 7826i 7827C 3 7828J 7829C 78297 78305 7 78312 ; 7 5 ί"
607 78319 7 78326 7 78333 7 7834C 78347 ί 78355 78362 ■ΐ 78369 78376 7 78383 γ 6 : ' , 5 .

608 78390 8 78398 7 78405 7 78412 78419 7 78^2(i 7 78433 7 78440 ■ 7 78447 8 78455 7 ..·< \  6

609 78462 7 78469 7 78476 7 784,83 7 78490 7 78497 \ 78504 a 78512 7 78519 7 78526 ,7 8
9

* 6
. : 7

610 78533 7 7854Q 7 78547 7 78554 7 78561 78569 7 7857C 7 78583 7 78590 -7 78597 7
.7

1 *. .

611 78604 7 78611 7 78618 7 78625 8 78633 •7 78640 7 78647 7 78654 7 78661 ΐ 78668
612 78675 7 78682 7 78689 7 78696 8 78704 .7 *8711 7 78718 7 78725 7 78732 7 78735) 7 *·■ -

613 78746 :78753 7 78760 7 78767 7 78774 < ^8781 8 7878$ • '7 78796 -7 78802 7 7881C 7
614 78817 7 78824

. j i -
7 78831 7 78838 7 78845 .7 78852 7 78859 78866 7 78873 7 78880 8

615 78888 7 78895 7 78902 7 78909 7 78916 7 78923 ‘ 7 78930 7 78937 7 78944 7 78051 7
616 78958;·'7 78965 178972 7 789753 7 78986 7 78993 7 79000 7 79007 7 79014 7 79021 ■8
617 7§iO20· 7 79036 r'7W53 7 7905C 7 79057 7 79064 7 79071 7 79078 7 79085 7 79092 7
618
619

7909.9
79169

7 79106 
7 79176

-79113 
7 79183

7 79120 
7 79190

7
7

79127
79197

7
7

79134
79204

7
7

79141
79211

7
7

79148
79218

7
7

79155
79225

7
7

79162
79232

7
1

620 79239 7 79246 7 79253 7 79260 7 79267 7 79274 7 79281 7 79288 7 79295 7 79302 7
-621 79309 7 79316 7 79323 7 79330 7179337 7 79344 7 79351 7 79358 Τ 79365 7 79372 .7 :  7
622
623

79379
73449

7 79386 
7 79456

7 79393 
7 79463

7 79400 
7 79470

.7
7

79407
79477

7
7

79414
79484

7
7

79421
79491

7
7

79428
79498

7
7

79435
79505

Τ
Β

79442
79511

7
’ 7 1 1

624 79518 7 79525 7 79532 7 79539 7 79546 7 79553 7 79560 7 79567 7 79574 7 70581 •7 2 
• 1

.1
*2

625 79588 7 79595 7 79602 7 79609 7 79616 7 79623 7 79630 7 79637 7 79644 β 79650 ■7 . 4· 3
626 79657 7 79664 7 79671 7 79678 7 7S685 7 79692 7 79699 7 79706 7 79713 7 79720 •7 5. 4
627 79727 7 79734 7 79741 7 79748 β 79754 7 79761 7 79768 7 79775 7 79782 7 79789 7 6 4
628 79796 7 79803 7 79810 7 79817 7 79824 7 79831 ■β 79837 7 79844 7 79851 7 79858 7 7 5
629 79865 7 79872 j 79879 7 79886 7 79893 7 79900 β 79906 7 79913 7 79920 7 79927 7 8

9
6

. β
630 79934 7 79941 7 79948 7 79955 7 79962 7 79969 β 79975 7 79982 7 79989 7 79996 >
631 80003 7 80010 7 80017 7 80024 β 80030 7 80037 7 80044 780051 7 80058 7 80065 7
632 80072 r 80079: 9 80085 7 80092 7 80099 7 80106 7 80113 7 80120 7 80127 7 80134 β
633 80140 780147 1 80154 7 80161 7 80168 7 80175 7 80182 β 80188 7 80195 7 80202 7
634 80209 80216 j 80223 9 80229 780236 •7 80243 7 80250 780257 7 80264 7 8027Ϊ <5

635 80277 80284 180291 7 80298 7 80305 7 80312 β 80318 7 80325 7 80332 -7 80339 7
636 S0346 80353 3 80359 7 80366 7 80373 7 80380 7 80387 680393 7 80400 Τ 80407 7
637 80414 80421 7 80428 3 80434 7 80441 7 80448 7 80455 7 80462 β 80468 7 80475 7 ■
638 80482 80489 Γ80496 180502 7 80509 7 80516 7 80523 .7 80530 β 80536 7 80543 •7
639 80550 80557 80564 80570 7 80577 .7 80584 7 80591 7 80598 β 80604 7 80611 7

640
641

80618 ■ 
80686

80625 
80693 <

80632 
5 80699

5 80638 
807Q6

7
7

80645
80713

7
7

80652
80720

7
β

80659
80726

β
7

80665
80733

>
7

8067?
80740

.7
.7

80679
80747

7
7 β

642 80754 80760 80767 80774
80841

7 30781 fi 80787 7 80794 7 {0801 7 80808 f 80814 7
643 80821 80828 80835 7 80848 '7 80855 7 80862 β 80868 7 80875 7 80882 7 1 : 1
644 80889 80895 80902 ; 80909 7 80916 β 80922 7 80929 7 80936 7 80943 β 80949 7 2

3
4

1
645 30956 80963 80969 80976 7 80983 7 80990 β80996 7 81003 7 81U10 7 81017 β

2
2

646 81023 7 81030 81037 81043 7 31050 7 81057 7 31064 (1 31070 7 81077 7 81084 β 5 3
647 31090 7 81097 81104 81111 β 31117 7 31124 7 31131 6 81137 .7 81144 7 81151 7 6 4
648 91158 <81164 81171 81178 β 31184 7 81191 7 81198 β 81204 7 31211 7 31218 β 7

8 
9

4
649 31224 181231 81238 81245 6 81251 7 81258 7 81265 β 81271 7 81278 •7 81285 β 5
650 31291 7 81298 81305 81311 7 31318 7 31325 6 31331 7 31338 7 §1345 β 81351 7 5

No. 0 d 1 d 2 d 3 d 4 ; d 5 d 6 d . 7 d 8 d 9 d



6 5 0 0 - 7 0 0 0

No. 0 1 d 2 c 3 d 4 C 5 d 6 d 7 d 8 d 9 d

650 81291 7 81298 7 8130J ( 81311 7 81318 81325; f 81331 * 81338 7 81345 6 81351·! 7
651 81358 7 81365 6 81371 7 81378| - 8 1 3 8 ί 8 1 3 9 1 ;; 81398 ϊ 81405 t 81411 7 81418; 7 7
652 81425 β 81431 7 81438 8144 a t 81451 ; 81458, 7 91400 e 81471 7 8147Ϊ ’ 8 1 4 8 5 -β

1653 81491 7 81498 5 8150 i t 81511 81518 8152S ί 81531 .7 81538I. f 81544 7 81551 ! 7 ; 1 1
81558 « 81564 7 81571 7 81578 £81584ί ι 81591 ? 81598 t>* 81 €>04 .1 81611 β 81617 f i 2 

. 3
1
2

655 81624 7 8 Γ631 *  81637 7 81644 7 81651 ■« 81657 7 8 ίΜ 4 ϊΛ i i 6 7 i 81677 Λ 81684 4 4 3
656 81690 7 81697 7 81704 ‘β 8 i j l ( 7 81717 « 8172J 7 8l73C 83 737 ■e8 ί7 ϋ3 ί ί 83750 7̂ 4
657 81757 «8 1 7 6 3 i  8177( ■« 8Ϊ776 5 81785 7 8179C 6 81796 o7 81802 « 8180<1 7 81816 ! 6 4
658 81823 «8 1 8 2 9 1 81836 e 81842 7 81849 7 81856 ’ 6 81862 .7 81869 « 81875 7 81882 -7 7 5
659 81889 < 81895 7 81902 6 8190δ 7 81915 β 81921 ■781928 7 819?5 6 8 1 9 f l 7 819^8 ϊ'δ <j® 6

6
660 81954 7 81961 7 81*9 68 !'« 81974 7 81981 « 81987 :·7 81994 6 82000 7 82007 82014 fi s

661 82020 7 82027 « 8202(3 '7 82040 « 82046 7 82053 7 82060 82066 7 82073 β 82079 ■7
662 82086 6 82092 i 8209£ e 82105 ■ 7 82112 7 82119 6 82125 7 82132 6 82138 82145 •6
663 82151 7 82158 β 82164 7 82171 7 82178 ( 82184 7 82191 e 82197 7 82204 82210 •7
664 82217 «8 2 2 2 3 7 82230 6 82236 7 82243 β 82249 7 82256 7 82263 .6 82269 7 S2276 6 >
665 82282 7 82289 «82295 7 82302 6 82308 7 82315 6 82321 7 82328 β 82334 7 82341 6 » .
666 82347 7 82354 « 82360 7 $2367 6 82373 7 82380 7 82387 6 82393 7 82400 6 82406 7
667 8241 ί c 82419 7 82426 6 82432 7 82439 6 82445 7 82452 € 82458 82465 β 82471 i  7 ,
668 82478 < 82484 7 82491 6 82497 7 82504 6 82510 7 82517 6 82523 82530 β 82536 •7 -
669 82543 «8 2 5 4 9 7 82556 6 82562> · 7 82569 6 82575 7 82582 6 82588 7 82595 6 82601 6 -v ;

670 82607 7 82614 « 82620 " 7 82627 « 82633 7 82640 C82646 7 82653 6 82659 7 82666 A  ̂ -
67 J 82672 7 8 2 6 7 ί «82685 7 82692 « £ 2698 7] 82705 β 82711 7 82718 6 82724 6 8 2 7 % 7
672 82737 « 82743 7 82750 β 82756 •7 8 2 76 3 6 82760 Λ 82776 6 82782 7 82789 β 82795 n c
673 82802 6 82808 « 82814 7 82821 6 82827 7 8283.4 β 82840 7 82847. 6 82853 7 82860 -«
674 82866 «8 2 8 7 2 7 82879 6 82885 7 82892 6 82898 7 82905 6 82911 7 82918 β 8292^ S

675 82930 7 82937 « 82943 7 82950 6 82956 7 82963 6 82969 6 82975 7 82982 β 82 9 8 S i C :
676 82995 «8 3 0 0 1 7 83008 ;« 83014 : β 83020 7 83027 β 83033 7 83040 β 83046 -6 J3052^ ' r\
677 8 3 0 5 9 : «8 3 0 6 5 7 83072 β 83078 ■■783085 6 83091 β 83097 '7 83104 &Μ10 ί7 831*Τ 6 ’ ·
6 7 » 83123 *« 33129 7 83136 β 83142 7 83149 6 83155 : 6«31 6 1 • ,783168 β 83174 -7- 33181 β -- -·.
679 83187 «8 3 1 9 3 7 83200 6 83206• i.

7 83213 β 83219 6 83225 7 8323.3 ■fi 83^38 83245 ?e :·
680 83251 6 83257 7 83264 6 83270 6 83276 7 83283 ΐ6 83289 7 83296 83302

ίί
83308 - 7 r'd ■-

681 83315 «8 3 3 2 1 6 83327 7 83334 83^40 7 83347 Ϊ6 83353 '6 83359 ϊ 83366 ‘α 83372, Ϊ6 n -
682; 83378 7 83385 e 83391 7 83398 83404 «6 8341.0 7 83417 6 83423 6 83429 ■783436 •6
683 83442 83448 7 83455 fi 83461 8 3467 7 83474 β 83480 7 83487 6 83493 β 83499 :;7
684 83506 «8 3 5 1 2 6 83518 7 8352§ 6 83531 β 83537·'/· 7 83544 « 83550 '6 83656 7 83563 *

685 83569 fl 83575 7 83582 •β 8 3 5 & « 83594 7 83601 6 8360? >β83613 7 8362Q β 83626 6
686 8 3 632  '7 83639 0 83645 β 83651 .7 83658 β 83664 6 83670 -7 83677 6 83683 fi 83689 7
687 83696 6 83702 183708 7 83715 6 83721 β 83727 7 83734 -,« 83740 6 83746 7 8 3753 .6
688 83759 83765 6 83771 7 83778 « 8 3784 β 83790 7 83797 β 83803 β 83809 ■183816 -6
6 8 9 i 8 3822 183828 7 83835 β 83841 β 83 847 β 83853 :7 83860 :β 83866 83872 "7 8β879 6

690 8 3885 83891 9 83897 ϊ 83904 ' ί 83910 « 83916 -7 83923 Φ 83929
? ' 
fi 83935 ■783942 6

691 8 3948  <83954  1 83960 "783967 6 83073 .6 83979 6 83985 :7 83992 ■683998 6 84004 7 β
692 8 4011  -i 84Q 17( 84023 β 84029 '7 84036 6 84042 fl 84048 84055 fl 84061 ■fl 84067 6
693 : 84073 8 4 0 8 0 * 84086 « 84092 Λ84098 i 84105 β 84111 β 84117 β 84123 7 84130 -6 i 1
694 8 4136 8 4 1 4 2 N 84148 7 84155 « 84161 β 84167 β 84173 7 84180 « 84186 84192 SB 2 ; 1

695 84198 84205 <84211 « 84217 β 84223 ί 84230 β 84236 a 84242 β 84248 .7 84255 β
3 ’

- 4 -
2
2

696 34261 < 14267 84273 7 84280 *β 84286 β 84292 β 84298 7 34305 β 84311 β 84317 6 5 3
697, 34323 ; 4330 < 84336 β 84342 β 84348 « 84354 .7 84361 β 84367 β 84373 « 84379 •7 6 4
698l 8438^> &&92 J β 84404 β 84410 β 84423 β 84429 6 84435 7 84442 6 7 4
699 i 84454 < - ί 84466 7 84473 6 84479 « 84485 β 84491 β 84497 7 84504 -β 8 5

7 00 84510 « 84516 « 84522 β S4528 7 84535 β S4541 β 84547 β 84553 6 84559 7 §4566 6 9 5

N o. 0  d 1 d 2 d 3 d 4 d 5 d 6 d 7 d 8 d 9
d l



7 0 0 0 - 7 5 0 0

No. 0 d ; -J ' d ..v *  ·- c S 3 d i*  ' d 5 d i ?6 ■d . 7 ΐ
Υί"'·: . 
Τ.'8 d ■:* d

;.j . 1 
·· Pro#, fart! ■■

700 8451C « 84516 6 84522 84528 784535 '684541 « 84547 684553 G84559 784566 fi £
701 84572 'fi 84578 ( 84584 6 84590 7 84597 G84603 :6 84609 6 84615 β 84621 784628 6 7
702 84634 fi 84640 6 84i646 6 84652 6 84658 784665 G84671 € 84677 6 84682 684689 7

„;.i : r703 84696 fi 84702 fi 84708 fi 84714 fi 84720 6 84726 784733 684739 6 84745 6 84751 6
704 84757 € 84763 " 84770 fi 84776 6 84782 6 84788 6 84794 684800 7 84807 « 84813 fi '..2

‘3 Η
705 848 li) e 84825 6 84831 6 84837 7 84844 J684850 6 84856 6 84862 β 84868 684874 A .4 ί  ’3 ·■
706 84880 ϊ 84887 6 84893 fi 84899 6 84905 6 84911 6 84917 784924 6 8493C « 84936 6 f5 - 4.
707 84942 is 84948 6 84954 C84960 784967 6 84973 6 84979 6 84985 fi 84991 6 84997 fi 6 4·
708 85003 6 85009 7 85016 6 85022 6 85028 6 85034 6 85040 6 85046 - fi 85052 6 85058: i t 5,
709 8o065 6 85071 6 85077 fi 85083 6 85089 6 85095 6 85101 6 85107 8511,4 Ji 85120 fi . 8 

: 9
6
6

710 85126 fi 85132 fi 85138 fi 85144 fi 85150 6 85156 7 85163 6 85169 fi 85175 fi 85181
85242

V. . .
711 85187 fi 85193 8 85199 6 85205 6 85211 6 85217 7 85224 6 85230 6 85236 6 6 „.·■
712 85248 fi 85254 6 85260 6 85266 fi 85272 6 85278 7 85285 6 85291 e 85297 685303 6
713 85309 685315 6 85321 6 85327 6 85333 6 85339 6 85345 785352 -e 85358 685364 6
714 85370 6 85376 fi 85382 6 85388 6 85394 β 85400 6 85406 6 85412 6 85418 785425 6 , r·,8 ·

715 85431 6 85437 6 85443 : 6 85449 ft 85455 6 85461 G85467 fi 85473 fi 85479 6 85485 fi
\ s ·
ST

716 85491 6 85497 6 85503 6 85509 i 85516 6 85522 β 85528 6 85534 6 85540 6 85546 6 v,
717 85552 6 85558 fi 85564 6 85570 <; 85576 6 85582 &85588 6 85594 fi 85600 685606 fi
718 85612 e85618 7 85625 β 85631 6 85637 6 85643 6 85649 6 85655 -.6185661 685667 .6
719 85673 6 85670 6 85685 6 85691 6 85697 6 85703. Λ 6 85709 685715 685721 685727 6

720 85733 έ 85739 ί 85745 6 85751 6 85757 6 85763 6 85769 6 85775 fi 85781 785788 ■ 6
721 85794 6 85800 fi 85806 6 85812 ’6 85818 6 85824 6 85830 685836 6 85842 β 85848 6 6;
722
723

85854
85914

6
6

85860
85920

6
6

85866
85926

6
6

85872
85932

6
6

85878
85938

6
6

85884
85944

6
6

85890
85950

6
6

85896
85956

6
6

85902
85962

fi
8

85908
85968

6
.6 ·1·

724 85974 6 85980 6 85986 6 8§992 6 85998 6 86004 β 86010 :686016 G86022 β860218 6 *2 . . 0 1
9

725 86034 6 86040 6 86046 fi 86052 6 86058 6 86064 fi 86070 686676 6 86082 β86088 6 2
726· 86094 6 86100 6 86106 fi 86112 fi 86118 fi 86124 6 86130 fi 86136 5 86141 β 86147 .« .5 3
727 86153 6 86159 6 86165 6 86171 fi 86177 6 86183 6 86189 β 86195 A86201 686207 6 6 4
728 86213 6 86219 6 86225 6 86231 fi 86237 6 86243 86249 β 86255 fi 86261 β86267 Λ ■ -7 t 4
729 86273 6r 86279 '6 86285 6 86291 e 86297 6 86303 5 863.08 6 86314 fi 86320 .6 86326 fi *8 

■ O
- ο-
". ζ 1

730 86332 fi 86338 fi 86344 6 86350 6 86356 6 86362 6 86368 6 86374 6 86380 β86386 6
731 80392 686398 fi 86404 6 86410 '5 86415 e 86421 6 86427 β86433 β 86439 fi 86445 6 -I,
732 86451 6 86457 fi 86463 fi 86469 ti 86475 fi 86481 fi 86487 686493 β 86499 S86504 6 t
733 86510 6 86516 6 86522 fi 86528 6 86534 6 86540 fi 86546 6 86552 β 86558 β86564 5 -•v*i *
734 86570 68(5576 86581 ,6 86587 G86593 6 86599 6 86605 686611 :β 86617 β86623 :6

735 86623 '6 86635 :β 86641 5 86646 .6 86652 :fi 86658 β 86664 6 86670 β 86676 β 86682 .«
736 86688 6 86694 fi 86700 5 86705 te 86711 fi 86717 6 86723 β86729 β 86735 6 86741 6
737 86747 6 86753 G86759 5 86764 6 86770 6 86776 fi 86782 6 86788 6 86794 .636800 6
738 86806 e 86812 5 S6817 6 86823 e 86829 fi 86835 6 86841 6 86847 G86853 β 86859 S •v
739 86864 fi 86870 .686876 6 86882 ■686888 6 86894 6 86900 .6 86906 5 86911 9 8691,7 ,fi ί (<■: ·

740 86923 6 86929 6 {$6935 6 86941 6 8694-7 6 86953 S86958 6 86964 β 86970 686976 -6 .
741 86982 fi 86988 6 86994 5 86999 fi 87005 β 37tTrT 6 87017 β 87023 β 87029 β 87035 S ;· • 5
742 87040 <i87046 fi 87052 

8.7111
6 87058 fi 87064 6 87070 5 87075 β 87081 6 87087 687093 6

743 87099 6 87105 6 S 87116 6 8712? 6 87128 6 87134 687140 6 87146 582151 6 Λ■ «2 v
0

744 87157 6 87163 e 87169 6 87175 6 87:181 5 87186 β 87192 6 87198 6 87204 β8721Q £ '•■■Ί'

745 87216 5 87221 '6 87227 6 87233 6 87239 6 87245 6 87251 !s 87256 .6 87262 687268 fi Ά
■.---.4 s

^2
··’ ■ 2

746 87274 6 87280 6 87286 5 87291 6 87297 6 87303 6 87309 .β87315 -5 87320 β 87β26 G 5 2
747 87332 6 87338 r6 87344 5 87349 6 87355 6 87361 6 87367 β87373 6 87379 .5 87384 fi 6 3
748 87390 6 87396 6 87402 6 87408 S 87413 6 87419 fi 87425 « 87431 6 87437 5 87442 6 7 Λ
749 87448 G 87*54 B 87460 6 87466 5 87471 6 87477 6 87483 6 87489 β 87495 5 87500 6 8

9
' 4

750 87506 6 87512 e 87518 5 87523 6 87529 6 87535 6 87541 6 87547 5 87552 β 87558 fi 4

j  No. 0 d 1 d 2 d 3 d 4 d 5 d 6 d 7 d 8 d 9 d



( 3 7 )

7 5 0 0 - 8 0 0 0

No. 0 d 1 d 2 ά 3 d 4 d 5 d 6 d 7 d 8 d 9 d Prê -parta

750 87506 87512 ΐ 87518 ί 87523 6 87529 ί 87535* 687541 887547 s 87552 687558 8
751 87564 8757C ί 87576 ί 87581 e 87587 68 7 5 9 3 'a 87599 887604 β 87610 687616 6 6
752 87622 876?8 3 87633 ί 87639 e 87645 C87651 -a 87656 6 87662 « 87668 e 87674 5
753 8767S 87685 ■ί 87691 £87697 « 87703 J 87708 6 87714 887720 6 87726 s 87731 8 : 1 1

* 754 87737 e 87743 ίf 87749 J 87754 6 87760 e 87766 887772 Β 87777 β 87783 G87789 6 2
3

1
2

755 87795 c 87800 .687806 ί 87812 6 87i818 ί 87823 £87829 6 87835 887841 8878£6 -is ...4· -  2
756 87852 e 87858 <87864 J 87869 6 87875 687881 fi 87887 Β 87892 887898 β 87904 6 5 i 3
757 87910 : 87915 87921 ■ΐ 87927 β 87933 ,587938 : G87944 687950 887955 G879&1 .6. 6 ‘ 4
758 87967 « 87972 -.ί 8797€ € 87984 687990 .β 87996 ’•588001 6 88Θ07 888Q13 ίί 88018 'ί6 , 4
759 88024 ί 88030 e 88036 ■ 5 88041 ■688047 β 88053 .S88058 >688064Af Γ- 688070 8807.6 ' n ;
760 88081 ■« 88087 « 88093 ί 88098 688104 88110 688116 5 88131 6 88127 β 88133

;-k,5 l Λ

761 88138 1 88144 6 8815C .6 88156 Β 88161 688167 888173 '5 88178 688184 -.688190 8
762 88195 « 88201 88207 688213 ,Β 88218 688224 688230 888235 688241 68824:7 5 &
763 88252 e 8&5£ 688264 β 88270 888275 888281 688287 88292 β 88298 '.688304 ..8
764 88309 β 88315 888321 Β 88326 β 88332 β 88338 888^433 l·· 8883^9

: ί
88835ο ;;5 88300 _;6 : • .

765 88366 688372 i 88377 688383 6883Ϊ9 β 88395 rs 88400 <88406 888412 8έ 8 4 ί7 •6
766 88423 888422 888434 β 88440 β 88446 Β 88451 '6 88457 6 88463 888468 β 88474 8 :
767 88480 884§5 9 88491 .888497 888502 β 88508 . 888513 888519 888525 5 88530 6
768 88536 688542 ί 88547 688553 688559 Β 8856^ 888570 6 88576 5 88581 688587 δ
769 88593 888598 β 88604 β 88610 Β 88615 β 88621 .6 88627 5 88§32 6 88638 5 88643 £

770 88649 β 88655 - s 886430 ί 88666 ,6 88672 5 88677 e 88683 β 88689 5 88694 8883Ό0 : 8
771 88705 β 88711 6 88717 Β 88722 β 88728 888734 588739 888745 .8 88750 ·6| 88756 ΐ

772 88762 5 88767 « 88773 ί 88779 ■ & 88784 888790 388795 β 88801 β 88807 5 88812 6

773 88818 β88824 888829 β88835 Β 88840 6 88846 888852 8«8 8 5 7 β 88863 S 88868 β
774 88874 β88880 :5 88885 β88891 β 88897 Β 88902 888908 : a 88913 888919 6 88125• -’V . 5 -'■Ϊ • : 7

775 88930 e 88936 888941 ? 88947 6 88953 888958 6 88964 888969 888975 Β88381 8
776 88986 6 88992 888997 6 89003 β89Q09 5,89014 6 89020 Β 89025 β 89031 •689037 5
777 89042 β89048 5 89053 β 89059 889064 889070 6 89076 5 89081 889087 889092 β i

778 89098 β 89104 889*09 6 89115 ί 89120 β 89126 889131 889137 889143 ί 8 9 ί4 $ ί̂ β
779 89Ϊ54 5 89159 β 89165 S 89170 β 89176 889183? ,S 89187·. <ν

6 89193 5 89198 6 8 9 2 $ ί Γ *

780 89209 β 89215 889221 5 89226 β 89232 Β 89237 6 89243 889248 889254 ΐ •8
781 89265 β89271 889276 9 89282 S89287 889293 889298 β 89304 889310 889315 6
782 89321 Β 89326 889332 Β 89337 6 89343 889348 β89354 889360 889365 889371 Β

783 80376 <89382 3 89387 β 89393 889398 6 89404 889409 β 89415 6j89421 889426 8 -
784 89432 Β 89337 β 89443 889448 β 89454 889459 889465 889470 889476 889481 8

.785 89487 889492 889498 6 89504 Β 89509 889515 889520 889526 Β 89531 889537 8
786 89542 β89548 5 89553 6 89559 889564 β 89570 889575 β89581 889586 β 89592 8
787 89597 β 19603 β 89609 Β Ϊ9614 β 89620 889625 889631 889636 -β 89642 6 89647 6 -

788 89653 S 19658 β 89664 Β 59669 889675 889680 β 89686 889691 889697 889702 8
789 89708 β89713 β 89719 Β 89Ϋ24 β89=730 Β 89735 889741 889746 β 89752 889757 β

790 89763 6 89768 β 89774 Β 89779 β89,785 889790 6 89796 589801 889807 889812 8
791 33818 6 {19823 β 8982(9 Β *9834 β89840 Β 59845 β89851 889856 β 89862 889867 9 5792 89873 β '9 8 7 8 Λ89883 β 8S&89 889894 689900 S 891905 « 89911 889916 η 89922 5
793 89927 6 89933 Β 89938 « 89944 Β 89949 889955 5 89960 β 89966 Β 89971 889977 8 1 ύ
794 80982 β 89988 Β 89993 Β 89998 β90004 5 90009 890015 Β 90020 890026 90031 6 : · ;2 I

795 90037 890042 β 90048 ,Β 90053 « 90059 890064 Β 90069 β90075 Β 90080 β90086 .8 :3 
- 4 l

796 >0091 β 90097 Β 90102 β 90108 Β 90113 890119 Β 90124 fB90129 890135 890140 8 5 ?
■ Ϋ97 90146 9 *0151 Λ90157 ■δ90162 β 90168 890173 890179 890184 890189 890195 8 6 3
798 90200 β 90206 Β 90211 β 90217 890222 890227 β 90233 890238 .β 90244 890249 8 7 4
799 90255 β 90260 β 90266 .8 90271 Β 90276 6 90282 Β 90287 8 90293 8 90298 -« 90304 8 8 4

800 30309 8 90314 « 90320 β 90325 β 90331 5 90336 β90342 3 90347 6 90352 β 9035έ 8 9 4

No. 0 d 1 d 2 d 3 d 4 d 5 d 6 d 7 d 8 d 9 d



8 0 0 0 - 8 5 0 0

No. 0 d 1 c 2 d 3 d 4 d 5 d 6 c[j 7 d 8 d 9. a

800 90309 590314 9032C 90325 <90331 90336 « 90342 5190347 i 90352 e 90358 5
801 90363 β 9036E 90374 e 90380 i 90385 90390 e 90396 5190401 e 90407 i 90412 5
802 90417 β 90423 , 90428 ί 90434 ί 90439 90445 j 90450 5190455 e 90461 590466 6
803 90472 5 90477 90482 e 90488 « 90493 90499 •5 90504 >{90505 e90515 £90520 6
804 90526 s 90531 90536 e 90542 I 90547 90553 ■! 90558 5190563 690569 590574 6

805 90580 s 90585 90590 e 90596 i 90601 90607 ί 90612 £90617 6 90623 i 90628 6
806 90634 s 90639 90644 { 90650 5 90655 90660 e 90666 s90671 a 90877 ί 90682 5
807 90687 e 90693 ; 90698 ί 90703 6 90709 90714 c 90720 s|90725 _i 90730 690736 5
808 90741 6 90747 90752 5 90757 ί 9076J 90768 : 90773 5190779 590784 J 90789 S
809 90795 5 90800 e 90806 ί 90811 5 90816 90822 s 90827 >190832 690838 S90843 6

810 90849 s 90854 : 90859 6 90865 5 90870 ί 90875 6 90881 >{90886 590891 6 90897 5
811 90902 5 90907 e 90913 5 S0918 6 90924 j 90929 5 90934 1190940 590945 590950 6
812 90956 5 90961 5 90966 .6 90972 5 90977 590982 e 9098? 390993 590998 ( 91004 5
813 91009 5 91014 6 91020 5 91025 5 91030 691036 91041 >191046 691052 591057 5
814 91062 6(91068 5 91073 5 91078 6 91084 5 91089 91094 «91100 £ 91105 ί 91110 6

815 91116 591121 5 91126 6 91132 5 91137 591142 e 91148 J9I I 53 j 91158 e 91164 5
816 91169 5 91174 6 91180 5 91185 5 91190 691196 5 91201 >191206 6 91212 £91217 5
817 91222 6 91228 5 91233 5 91238 5 91243 β 91249 5 91254 >|9125£ 6 91265 5 91270 5
818 91275 6 91281 5 91286 591291 β 91297 591302 5 91307 491312 691318 591322 5
819 91328 6 91334 5 91339 S 91344 6 91350 5 91355 5 91360 491365 6 91371 £91376 5

820 91381 6 91387 5 91392 5 91397 6 91403 5 91408 β 91413 *91418 fi 91424 591429 5
821 91434 6 91440 591445 Λ 91450 S 91455 691461 fi 91466 191471 β 91477 5 91482 5
822 91487 5 91492 0 91498 91503 91508 691514 591519 J91524 6 91529 6 91535 5
823 91540 5 91545 a 91551 5j91556 91561 591566 β 91572 J91577 5 91582 591587 6
824 91593 5 91598 a 91603 6 91609 s91614 591619 5 91624 191630 5 91635 591640 5

825 91645 6 91651 5 91656 5 91661 t 91666 691672 5 91677 91682 a 91687 β 91693 «
826 91698 5 91703 aj91709 5 91714 £ 91719 691724 91730 t 91735 s 91740 591745 6
827 91751 5 91756 s91761 6 91766 ei91772 5 91777 5 91782 5 91787 β 91793 a 91798 C
828 91803 5 91808 6 91814 g91819 6 91824 £ 91829 6 91834 6 91840 91845 591850 5
829 91855 6 9186.1 5 91866 5 91871 e 91876 691882 ΐ 91887 S 91892 s91897 β 91903 5

830 91908 591913 5 91918 e 91924 5 91929 5 91934 £ 91939 5 91944 β 91950 £91955 5
831 91960 5 91965 β 91971 8 91976 s 91981 .5 91986 fi 91991 6 91997 £92002 592007 5
832 92012 6 92018 5 92023 5 92028 s 92033 5 92038 β 92044 i 92049 f 92054 £ 92059 β
833 92065 s 92070 5 92075 5 92080 £ 92085 β 92091 fi 92096 92101 £92106 £ 92111 6
834 9211=7 5 92122 5 92127 5 92132 £ 92137 β92143 ε 92148 £ 92153 5 92158 £ 92163 6

835 92169 92174 592179 5 92184 5 92189 6 92195 592200 s 92205 ε 92210 £92215 6
836 92221 92226 5 92231 5j 92236 5 92241 β 92247 S92252 5 92257 s 92262 £ 92267 6
837 92273 5 92278 5 92283 5 92288 5.92293 5 92298 6 92304 S 92309 £92314 £ 92319 5
838 92324 92330 5 92335 5 92340 5 92345 5 92350 5 92355 6 92361 £92366 S92371 5
839 92376 5 92381 8 92387 5 92392 5 92397 5 92402 5 92407 5 92412 β 92418 £ 92423 ί

840 92428 92433 S 92438 i 92443 6 92449 5 92454 5 92459 fi 92464 £ 92469 £ 92474 6
841 92480 5 92485 5 92490 $ 92495 5 92500 5 92505 fi 92511 5 92516 £ 92521 £ 92526 Si
842 92531 5 92536 a 92542 ί 92547 5j92552 5 92557 5 92562 Ί 92567 £ 92572 6 92578 5
843 92583 92588 s 92593 £ 92598 5 92603 692609 5 92614 £ 92619 £ 92624 £ 92629 5
844 92634 92639 6 92645 fi 92650 S 92655 5 92660 5 92δ65 S 92670 β 92675 5 92681 5

845 9268fj 92691 5 92696 5 92701 5 92706 5 92711 5 92716 6 92722 5 92727 5 92732 5
846 92737 92742 5 92747 5 92752 6 92758 5 92763 5 92768 5 92773 5 92778 5 92783 5
847 32788 92793 a 92799 5 92804 5 92809 5 92814 5 92819 fi 92824 5 92829 S 92834 6
848 92840. 92845 5 92850 K92S55 K92860 5 92865 5 92870 5 92875 Ί 92881 £ 92886 5
849 92891 92896 3 52901 5 92906 5 92911 S 92916 5 92921 6 92927 5 92932 £ 92937 S

850 92942 ,j 92947 5 92952 ί 92957 S 92962 5 92967 6 92973 S 92978 5 92983 S 92988 5

N o. 0  d 1 d 2 d 3 d 4 d 5 d 6 d 7 d 8 d 9 d

fray, parts

5

1 0
2 1
3 2
4 2
5 2
6 3
7 4
8 4
9 4



8 5 0 0 - 9 0 0 0

No. 0 d 1 d 2 d 3 d 4 d 5 d 6 d 7- I d
1 8 d 9 d ft9 f. fU U

850 92942 92947 i 92952 £ 92957 5 92962 £ 92967 6 92973 £ 92978 S 92983 ! £ 92988 . £ 1 <851 92993 92998 ; 93003 5 93008 £ 93013 i 93018 6 93024 £ 93029: £ 93034 : 5 93039 £ ! 6
852 93044 ■ 9304S * 93054 i 93059 J 93064 £ 93069 6 93075 £ 93080 £ 93085 : £ 93090 £ i ,
853 93095 j 93100 J 93105 a 93110 £ 93115 £ 93120 £ 93125 β 93131 £ 93136 £ 93141 1 1
854 93146 : 93151 ! 93156 a 93161 J 93166 £ 93171 S 93176 £ 93181 S 93186

( 6
93192 i 5

ί
3

1
2

855 93197 ί 93202 5 93207 5 93212 5 93217 £ 93222 £ 93227 £ 93232 S 93237j £ 93242 5 4 2
856 93247 s 93252 e 93258 5 93263 5 93268 5 93273 £ 93278 £ 93283 £ 93288 £ 93293 £ 5 3
857 93298 3 93303 £ 93308 5 93313 5 93318 S 93323 £ 93328 6 93334 « 93339 £ 93344 £ 0 4
858 93349 5 93354 J 93359 93384 £ 93369 5 93374 £ 93379 £ 93384 £ 93389 S 93394 SI 7 4
869 93399 S93404 3 93409 S 93414 6 93420 5 93425 £ 93430 5 93435 5 93440 £ 93445 £ 8

9
5
5

860 93450 93455 •i 93460 93465 &93470 ·>93475 ■i93480 93485 •i 93490 ■i 93495 ft
861 93500 ft 93505 £93510 ■ s 93515 5 93520 6 93526 £93531 £93536 B93541 5 93546 £
862 93551 s 93556 5 93561 s 93566 5 93571 5 93576 £93581 £93586 £93591 £93596 5
S63 93601 5 93606 5 93611 5 93616 5 93621 5 93626 5 93631 £93636 £93641 £93646 £
864 93651 5 93656 5 93661 5 93666 £93671 5 93676 6 93682 5 93687 5 93692 £93697 £

865 93702 £93707 5 93712 4 93717 5 93722 . C93727 ■ £93732 £93737 a 93742 £93747 5
866 93752 S 93757 5 93762 5 93767 a 93772 s 93777 £93782 £93787 5 93792 £93797 £
867 93802 c.93807 5 93812 5, 93817 5 93822 5 93827 £93832 £93837 £93842 £93847 £
868 93852 5 93857 93862 5 93867 Si 93872 5 93877 93882 93887 5 93892 93897 £
869 93902 ft 93907 93912 S 93917 s 93922 5 93927 93932 93937 £93942 5 93947 £

870 93952 £93957 £93962 5 93967 ft 93972 5 93977 S 93982 & 93987 £ 93992 5 93997 5
871 94002 5 94007 94012 j 94017 5 94022 5 94027 £ 94032 5 94037 £ 94042 5 94047 £ 5
872 94052 S 94057 5 94062 5 94067 £j 94072 5 94077 £ 94082 4 94086 94091 £194096 £
873 94101 s 94106 £ 94111 3 94116 S, 94121 S 94126 £ 94131 £j 94136 S 94141 94146 S 1 0
874 94151 5 94156 5 94161 S 94166 5 94171 5 94176 £ 94181 £ 94186 £ 94191 594196 £ 2

3
1
2

875 94201 5 94206 £ 94211 5 94216 5 94221 S 94226 £ 94231 £ 94236 4 94240 5 94245 £ 4 2
876 94250 5 94255 ί 94260 S 94265 5 94270 5 94275 £ 94280 5 94285 5 94290 5j 94295 £ 5 2
877 94300 £ 94305 £ 94310 5 94315 s 94320 5 94325 £ 94330 sj 94335 £ 94340 £ 94345 4 b 3
878 94349 5 94354 5 94359 £ 94364 5 94369 5 94374 £j 94379 5 94384 £ 94389 5j 94394 £ 7 4
879 94399 S 94404 S 94409 i 94414 S 94419 5 94424 £ 94429 4 94433 £ 94438 5 94443 £ 8

9
4
4

880 94448 5 94453 5 94458 £ 94463 S 94468 S 94473 £ 94478 £ 94483 S 94488 £ 94493 £
881 94498 S 94503 4 94507 £ 94512 s 94517 S 94522 £ 94527 £ 94532 £ 94537 S 94542 £
882 94547 5 94552 £ 94557 5 94562 5 94567 4 94571 £ 94576 £ 94581 £ 94586 £ 94591 £
883 94596 S 94601 5 94606 S 94611 i 94616 5 94621 £ 94626 4 94630 £ 94635 5 94640 £
884 94645 5 94650 S 94655 £ 94660 S 94665 i 94670 £ 94675 5 94680 £ 94685 4 94689 £

885 94694 S 94699 £ 94704 5 94709 5 94714 5 94719 £ 94724 £ 94729 9 94734 4 94738 £
886 94743 £ 94748 £ 94753 5 94758 5 94763 S 94768 £ 94773 5 94778 £ 94783 4 94787 si
887 94792 £ 94797 £ 94802 j | 94807 S 94812 5 94817 £ 94822 S 94827 £ 94832 4 94836 5
888 94841 S 94846 5 94851 £ 94856 5 94861 £ 94866 £ 94871 £ 94876 4 94880 5 94885 5
889 94890 5 94895 S 94900 £ 94905 £ 94910 5 94915 4 94919 £ 94924· £ 5)4929 S 94934 £

890 94939 £ 94944 5 94949 5 94954 S 94959 4 94963 S 94968 S 94973 s 94978 £ 94983 £ — ,—

891 94988 5 94993 £ 94998 4]95002 £ 95007 5 95012 £ 95017 5 95022 £ 95027 £ 95032 4 4
892 95036 ft 95041 £ 95046 a 95051 ■ί 95056 S 95061 fi 95066 S 95071 4 95075 ft 95080 £
893 95085 5 95090 5 95095 5 95100 4 95105 4 95109 £ 95114 5 95119 5 95124 £ 95129 £ 1 0 ί
894 95134 5 95139 4 95143 C95148 5 95153 5 95158 £ 95163 £ 95168 £95173 4 95177 £ 2 1

895 95182 5 95187 S 95192 5 95197 « 95202 ί 95207 4 95211 5 95216 5 95221 £ 95226 £
3
4

1
2

896 95231 5 95236 4 95240 £ 95245 5 95250 S 95255 £ 95260 5 95265 £ 95270 4 95274 5 5 2
897 95279 5 952S4 5 95289 £95294 S 95299 4 95303 5 95308 £j95313 £95318 5 95323 5 6 2
898 95328 4 95332 £95337 5 95342 s 95347 S 95352 £95357 4 95361 S 95368 S95371 5 7 3
899 95376 5 95381 5 95386 4 95390 s 95395 S 95400 £95405 £95410 5 95415 4 95419 £ 8 3

900 95424 S 95429 5 95434 5 95439 5 95444 4 95448 5 95453 5 95458 £95463 £95468 4
9 4

No. 0 d 1 d nΛ d 3 d 4 d 5 d 6 d 7 d 8 d 9 $



Jjog^ijthnis of-Numbers

■■

• *r

.··.■*· ·;· .̂ t -••I , i ,.._ 9 0 0 Q < - 9 5 0 0 f* - - b
& ■ Λν

— & y -  t ·■*4

1 No:
i- . · 
p 1 U r j c : H:-.

.
e

1 ,’ !'V
: \ Φ .

i·1
d ■ΙΦ - 1 ; - 6 , : :a ■ 7.;· y„

V i 
. ■$;- dis ;..CC. 4

900 9 5 4 2 4 .j 95429! i 95434
■;
'■i 95439 a 95444 %§5448 .'a 95453 95458 95463 95408f-4

901 95:472 ; 95477· £ 95482 95487 :s 95492 a 95497} 4 95501 95506. i 955.11 .5 95516 ' i:· $5i-
902 9552] 95525{ i 9553C 9553J -5 95540 ■a95545 s §5550 49555:4; :£ 9555S 3 9556'· -S
903: 9556S 95574! i 95578 5 95582 "8 95588 ■’5 95593 395598(4 95602! j 95607 a 95612 •a ■ 1 - 0
904 m m ■ S95622

f *
95626 .595631 ί•V95636. "iU 95641. ■ s 95646 95656Vs 95655 ;s■* 95660 j I -:2 

3 -2
905 95665(hi 9567ό! <95674 .3 95679 .3 95684 ΐ 95689 ■ 595694 ••■495698

<\
;a 95703 a 95708 4h r ί'?

906 95713 ■595718 ■4 95722 5 95727 95732 a 95737 a 95742η 95746 .395751 a 95756 'ii .r- '5·· ,,•2
907 95761 ■595766 4 9577C a 95775 95780 3 95785 495,789: 95794 .3 95799 a 95804 a ■ · 6; ’ * :3
908 95809 '4 958 l i 5 95818 s 95823 595828 4 95832p 95837 95842 S 95847 a 95852 ■•I ■ -7 '4
909 95853 S 95861 •595866 5 95871 495875 5 95880i •a 95885 a 95890 ..aj*·"· 95895■>. ■"*. * 4 95890 I 4̂

·■ j4
910 95904 Λ95909 ■S95914 4 95918 395923 5 95928 a 95933 a 95938 T4 95942 a 95947 -a *·?*
911 95952 5 95957 4 95961 5 95966 a 95971 5 95976 '495980 ; "59598.5 95990 a 95995 '4 - ·■ :ϊ i
912 95999 .5 96004 5 96009 5 96014 a 96019 4 96023 a 96028 a 96033 5 96038 496042 '5 - . I '
913 96047 5 96052 5 96057 4 96061 a 96066 96071 a 96076 4 96080 3 96085 96090 •a ?· ·

s .9 1 4 96095 ■',496099 S 96104 a 96109 3 96114 96118 a 96123 c 96128 5 96133 ,496*57*<ί· ·>% % c. ί
915 96142 &96147 5 96152 4 96156 a 96161 ■ 5 96166 a 9,6171 .4 96175 3 96180 ■s 96185 ϊ i- \-><916 96190 4 96194 5 96199 3 96204 a 96209 -4 96213 5962 l i •a96223 V4 96227 a 9623Ϊ2 *s j
917 96237 5 96242 -4 96246 a 96251 a 96256 5 96261 496265 596270 '5 96275 5 9628C '4
918 96284 S 96289 S 96294 4 96298 396303 3 96308 596313 496317 a 96322 3 $63127 '5 & :r*p f

#919 96332 496336 .5 96341 3 96346 4 96350 3 96355 596360 .8 96365 496369 3 96374 5 a. i:
5920 96379 a 96384 4 96388 a 96393 a 96398 4 96402 a 96407 a 96412 a 96417 "•i 96421 •a

■ ;· · v. -4
921 96426 : S 96431 4 96435 a 96440 . 5 96445 3 96450 496454 a 96459 5 96464 496468 5 '■ i- <
922 96473 s 96478 .8 96483 4 96487 .3196492 3 96497 496501 •'S96506 -S|96511 496515 5 ·■·· '· >; :
923 96520 a 96525 a 96530 4 96534 3 96539 8 96544 496548 596553 a 9^558 ■'i 96562 "3 i  ‘ • ·.
924 96567 s 96572 a 96577 4 96581 a 96586 3 96591, 496595 .i 96600 a 96605 ■ 496609 ;s hi' V

'it 1
925 96614 s 96619 a 96624 4 96628 3 96633 3 96638 496642 a 96647 a 96652 J4 96656 'a V ^
926 96661 Λ 96666 4 96670 396675 3 96680 3 96685 496689 3 96694 a 96699 4 967tia 8
927 96708 3 96713 4 96717 5 96722 3 96727 4 96731 396736 a 96741 496745 3 96750 ::S ■■
928 96755 496759 3 96764 a 96769 a 96774 4 96778 396783 596788 496792 5 96797 a
929 96802 4 96806 3 96811 a 96816 4 96820 3 96825 5 96830 496834 596839 •396844 4 :·*. ·:5 ·

Ci Γ..
930 96848 5 96853 3 96858 4 96862 a 96867 3 96872 Λ96876 a 96881 a 96886 '4 96890
931 96895 a 96900 4 96904 3 96909 5 96914 4 96918 a 96923 596928 496932 3 96937 a ;
932 96942 4 96946 5 96951 3 96956 4 96960 3 96965 a 96970 496974 a 96979 3 96984 4 ■·.
933 96988 3 96993 4 96997 3 97002 3 97007 4 97011 397016 .3 97021 497025 3 97030 5 'V.· . ..
934 97035 497039 a 97044 .'3 97049 4 97053 5 97058 a 97063 497067 •397072 %97077 H >J·* / 

■i........:
935 97081 8 97086 4 97090 8 97095 8 97100 4 97104 397109 a 97114 497118 •a 97123 ■5
936 97128 497132 3 97137 a 97142 4 97146 3 97151 ■497155 397160 a 97165 497169 a
937 97174 3 97179 4 97183 a 97188 4 97192 3 97197 397202 497206 5 97211 '3 97216 4 - - ·.
938 97220 3 97225 8 97230 4 97234 8 97239 4 97243 397248 397253 '497257 3 97262 '"8 ; - • ■ V
939 97267 4 97271 3 97276 4 97280 8 97285 3 97290 497294 597299 3 97304 -.497308 a V · ■

- ■f .·*
940 97313 4 97317 3 97322 3 97327 4 97331 3 97336 497340 5 97345 it 97350 497354 '8
941 97359 5 97364 4 97368 5 97373 4 97377 5 97382 a 97387 4 97391 3 97396 4 97400 5 . · * A
942 9 Ϊ405 S 97410 4 97414 5 97419 3 97424 4 97428 a 97433 4 97437 5 97442 3 97447 4
943 97451 a 97456 4 97460 a 97465 3 97470 4 97474 s 97479 -!4 97483 8 97488 3 97493 4 ;■ 1 t

. fl s
944 97497 a 97502 4 97506 3 97511 3 97516 4 97520 ■597525 4 97529 5 97534 'a 97539,·..·*/. v 4 1 i··'.*··
945 97543 a 97548 4 97552 3 97557 a 97562 4 97566 a 97571 4 97575 fa 97580 5 97585 4 H

1
2

946 97589 a 97594 4 97598 £ 97603 4 97607 3 97612 397617 4 97621 -397626 497630 3 5 ■ 2
947 97635 3 97640 4 97644 3 97649 4 97653 a 97658 a 97663 ■497667 8 97672 '4 97676 5 A 2948 97681 4 97685 3 97690 3 97695 i 97699 a 97704 497708 a 97713 497717 3 97722 3 7 7 3L949 97727 4 97731 5 97736 .4 97740 s 97745 4 97749 a 97754 a 97759 4 97763 5 97768 4 ; 8 3
950 97772 3 97777 5 97782 4 97786 3 97791 4 97795 3 97800 497804 a 97809 4 97813 5 y '4

No. 0 d 1 d 2 d 3 d 4 d 5 d 6 d 7 d 8 d 9 d
, 1 •-.Sr-· v

263 jfift



9 5 0 0 - 1 0 0 0 0

No

950
951
952
953
954

955
956
957
958
959

960
961
962
963
964

965
966
967
968
969

970
971
972
973
974

975
976
977
978
979

980
981
982
983
984

985
986
987
988
989

990
991 
992-
993
994

995
996
997
998
999

(1000

No.

o

97772
97818
97864
97909
97955

98000
98046
98091
98137
98182

98227
98272
98318
9$$63
98*408

98*153
98498
98543
93588
9863,2[;

98β77
98723

98811
98856

98900
98945
98989
99034
99078

99123
99167
99211
99255
99300

99344
99388
99432
99476
99520

99564
99607
99651
99695
99739

99782
99826
99870
99913
99957

00000

1

97777
97823
97868
97914
97959

98005
98050
98096
98141
98186

98232
98277-
98322
90367
98412

98457
98502
98547
98592
98637

98682
98726
98771
98816
98860

98905
8<T49

98994
99038
99083

99127
99171
99216
99260
99304

99348
99392
99436
99480
995241

995681, ί  
99612! ' 
99656  
99)599 
99743

99787
99830
99874
99917
99961

00004

d

97782
97827
97873
97318
97964

98009
98055
98100
981-46
98191

98236
98281
98327
98372
98417

98462
98507
98552
98597
98641

98686
98731
98776
98820
98865

98909
98954
98993
99043
99087,

99131 
99176 
99220 
99264 
<$308

99484
99528

<j9£7i2
99616
99660

49&704
99'747

99791 
99135 

* 99878 
499322  

99965

OjOOOyU

,2 ]d

97786
97832
97877
97923
97968

98014
98059
98105
98-150
98195

98241 
98286 
98331 
98376 
98421

98466
98511
98556
98601
98646

98691
98735
98780
98825
98869

98914
98958
99003
99047
99092

99136
99180
99224
99269
99313

99357
99401
99445)
99489
99533

99577
99621
99664
99708
99752

9979$
)983!)

99883

9997Ο

00013

3

97791
97836
97882
97928
97973

98019
9806$
98109
9i3155
98200

98245
98290
98336
98381
98426

98471
98516
98561
98605
98650

98695
98740
98784
98829
98874

98918
98963
99007
99052
990961

99140
99185
99229
99273
99317

99361
99405
99449
99493
99537

99581
99625
99S69
9 & 1 2
99756

5

99SQ0 
99843 

887 
930 

99974

0 0 0 17

5 '

97795
97841
97886
97932
97978

98023 
98068 

114 
§8159 
9?8204

98250
98295
98340
98385
98430

98475
98520
98565
98610
98655

98700
98744
98789
98834
98878

98923
98967
99012
99056
99100

99145
99189
99233
99277
99322

99366
99410
99454
99498
99542

995,85
99623
99*673
99717
99760

99804 
$9848

$ί>3& 
«DOTSrs

0 0 0 22 ! 4* ·. n r
5  ;d

6

97800
97845
97891
97937
97982

98028
38073
9 8 118
98164

98299
98345
98390
98435

98480
98525
98570
98614
98659

98704
98749
98793
98838
98883

98927! 
98972! 
99016 
99061 
.93105

99149
99193
99238
99282
99326

99370
99414
99458
99502
99546

99590
99634
99677
99721
99765

499808
99β52
99896

00026

97804
97850
97896
97941
97987

9&032 
98078 
98123 
98168; 
98214! i
9$259
98304
98349
98394
98439

98484: 5 
9&529j's 
98574 5 
98619 4 
98664 4

98709
98753
98798
98843
)8887

98932
98976
>9021
99065
99109

99154
99198
99242!
99286)
99330

99374
99419
9940?
9.9500

00594
99638
99682
9972$
95ΤΓ69

99813
99856
99009

999871 c -J-

8

97809 
97855 
97900 
97946 
9799 V

98037
98082
98127
98173
98218

98263
98308
98354
98399
98444

97813
97859
97905
97950

sl97996

98489
98534
98579·
98623
98668

98713 
98758; 
988021 
98847j 
98892

98936! 
989811 
99025- 
99069, 
99114]

99158· 
)9202 
99247· 
9929 i ! 
)9335j

!)i '467
(51.1

!S«9599 "4
1 95*642
Ί. 9.368.6 5

<)9730 f
‘j 99577,4 4

£ 3 P j  
Τ.' Id

99817
99861
.93904
99948
99991

98041
98087
9 813 2
98177
98223

tappets

-5

38268
98313
98358
98f403
98448

98493
98538
98583
986!28
98673

ύ  v

98717i
98762
98807-
98351
9 8896 ’

98941 
9898S1 
99029; 5 
99074· 4 
99118! 5

1
2
3

i
■■ T f  
8 
9 

ή fid 
n - F

99162 5 
9 9 2 0 7 j4 
992511*? 
99295! s 
993391 5

993831 5| 
99427 
9347 L  , 
9951^ -5  
99559

Q ΐ 
■ o .

‘
: r  ?

,  ■ 
·· I

00035 4

8 ,d

99603
93647
99691
99734
99778

93822
99S65
99909
99952

00039 4

I'

.

■ 4

1 0
.1

■3 1
- 4 - 2
5

.·,· 2
, 7 , «■;§
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Meridional Parts
- ί ϊ·'ϊ · >'■' .

( § )

le t. 0° 1°

59. 6
60. 6 
61. 6 
■62. 6 
63. 6

2° 3° 4° 5° 6° 7° 8° Lat..

t 
0  
1 
2 
3 

- 4

0. 0 
1. ό 

• 2. 0
3. 0
4. 0

119.2 
20. 2 
21. 2 
22 .2  
23. 2

178.9
79. 9
80. 9
81. 8 
82 .8

238.6
39. 6
40. 6
41. 6
42. 6

2 9 ^ 4
299. 4
300. 3
01. 3
02. 3

358. 2
59. 2
60. 2 
61. 2 
.62. 2

418. 2 
: 19. 2 
-20. 2 
21. 2 
22. 2

47& 3 
-  7 9. 3 

80. 3 
•81. 3 
82. 3

Λ. 53a 6 
\ . 39. 6 
• 40. 6

41. 6
42. 6

f
2 
3 

, 4

5
6
7
8 
9

5. 0
6. 0 
7. 0
7. 9
8. 9

64. 6
65. 6
66. 6 
67. 5
68: 5

124. 2 
25. 2
2 a  2
27. 2 
2R 2

183. 8
84. 8
85. 8
86. 8 
87. 8

243. 6
44. 5
45. 5
46. 5
47. 5

303. 3
04. 3
05. 3
06. 3
07. 3

363. 2
64. 2
65. 2
66. 2 
67. 2

4 2 i  2
24. 2
25. 2 
2d  2 
27. 2

483. 3 
84. 3 

'8 5 .4
86. 4
87. 4

543. 6
44. 6
45. 6
46. 6
47. 6

5
a
7?
8
9

10
11

.12
J 3
9 4

9. 9
10. 9
11. 9
12. 9
13. 9

69. 5
70. 5
71. 5
72. 5
73. 5

1 2 9 .2  
3 a  i
31. 1
32. 1
33. 1

188. 8 
8 9 .8
90. 8
91. 8
92. 8

248. 5
49. 5
50. 5
51. 5
52. 5

308. 3
09. 3
10. 3
11. 3
12. 3

368. 2
69 .2  
70. 2
71 .2
72 .2

428. 2
29. 2
30. 2
31. 2
32. 2

·. 488. 4
89. 4
90. 4
91. 4
92. 4

54a 7
49. 7
50. 7
51. 7
52. 7

10"
11
12
13
14

15
16 

k 7
18
19

14. 9
15. 9
16. 9
17. 9
18. 9

74. 5
75. 5
76. 5 
77 .5  
78. 5

. 134.1
35 .1  
36. 1
37 .1  
38. 1

193. 8
94. 8
95. 8
96. 8
97. 8

253. 5
54. 5
55. 5
56. 5 

. 57. 5

313. 3
14. 3
15. 3
16. 3
17. 3

373. 2
74. 2
75. 2
76. 2
77. 2

433. 2
34. 2
35. 2
36. 2
37. 2

493. 4
94. 4
95. 4
96. 4
97. 4

55a 7
54. 7
55. 7 

‘ 56. 7
57. 7

:■ 15 
16
17
18 
19

,20
21
22
23
24

19. 9
20. 9
21. 9 

: 22. 8
23. 8

79. 5
80. 5
81. 5
82. 4
83. 4

139.1 
4 a  1
41. 1
42. 1
43. 1

198: 8
199. 8
200. 7
01. 7
02. 7

258. 5
59. 5
60. 5
61. 5
62. 5

318. 3
19. 3
20. 3
21. 3
22. 3

378. 2
79. 2
80. 2 
81. 2 
82. 2

438. 2
39. 2
40. 2
41. 2
42. 2

498. 4
499. 4
500. 4
01. 4
02. 4

55a 7
59. 7
60. 7
61. 7
62. 7

20:
21
22
,23
24

25
26
27
28 
29

24. 8 
j  2 5 .8  
Γ  26. 8

2 7 .8
28 .8

84. 4
85. 4
86. 4 
87 .4  
88. 4

144. 1 
45. 1 
4 a  ί  
4 7 .0  
48. 0

203. 7
04. 7
05. 7
06. 7 
0 7 .7

263. 5
64. 5
65. 5
66. 5
67. 5

323. 3
24. 3
25. 3
26. 3 
27 .3

383. 2
84 .2
85 .2  
86. 2 
87. 2

443. 2
44. 2
45. 2
46. 2
47. 3

503. 4 
04: 4
05. 4
06. 4 
07 .4

563. 8
64. 8
65. 8
66. 8 
67. 8

25
26
27
28 
29

.30
31
32
33
34

2 9 .8
30. 8
31. 8 

. 32. 8
33. 8

89. 4
90. 4
91. 4
92. 4 
93 .4

149 .0  
50. 0
5 1 .0
5 2 .0  
53. 0

208. 7 
0 9. 7 
10 .7  
l i :  7 
12. 7

268. 5
69. 4
70. 4 

. 71 .4
72. 4

32a  3
29. 3
30. 3
31. 3
32. 3

388. 2
89. 2
90. 2 
91 .2  
92. 2

448. 3
49. 3
50. 3
51. 3
52. 3

. 508. 4
09. 4
10. 5
11. 5
12. 5

568. 8 
69.8
70. 8
71. 8
72. 8

30 .
31
32
33
34

35
36
3 7
38
39

I 34. 8
35. 8
36. 8
37. 7 
3 8 .7

94 .4
95 .4
96. 4
97. 4 
98 .3

154 .0
5 5 .0
5 6 .0
5 7 .0
5 8 .0

213. 7
14. 7
15. 7
16. 7
17. 7

273. 4
74. 4
75. 4
76. 4
77. 4

333.3
34. 3
35. 3
36. 3
37. 3

393. 2
94. 2
95. 2 
9ά  2 
97. 2

453. 3
54. 3
55. 3 
56 .3  
57. 3

513. 5
14. 5
15. 5
16. 5
17. 5

573. 8
74. 8
75. 8
76. 8 
77 .9

35
36
37
38
39

SO
41
42
43
44

3 9 .7  
4 a  7
4 1 .7
4 2 .7
4 3 .7

99. 3 
100. 3
01. 3
02. 3
03. 3

159-0 
6 0 .0  
61. 0
6 2 .0
6 3 .0

218. 7
19. 7
20. 7
21. 6 
22. 6

278. 4
79. 4
80. 4 
81 .4  
82. 4

338. 3
39. 3
40. 3
41. 3
42. 3

398. 2
399. 2
400. 2 

01. 2 
02. 2

458.3
59. 3
60. 3
61. 3
62. 3

518. 5 
' 19. 5

20. 5
21. 5
22. 5

578. 9 
79.9
80. 9
81. 9
82. 9

40
.41
42
43
44

45
46 
.47 
Φ8 
49

44. 7
45. 7
4 6 .7  
47. 7
4 8 .7

104. 3
05 .3
06. 3
07. 3
08 .3

163 .9
6 4 .9
6 5 .9
6 6 .9
6 7 .9

223. 6
24. 6
25. 6
26. 6 
27. 6

283. 4
84. 4
85. 4
86. 4
87. 4

343. 2
44. 2
45. 2
46. 2
47. 2

403. 2 
041 2
05. 2
06. 2 
07 .2

463. 3
64. 3
65. 3
66. 3
67. 3

523. 5
24. 5
25. 5
26. 5 
27 .5

583. 91
84. 9
85. 9
86. 9
87. 9

45
46
47
48
49

50
51
52
53
54

49. 7
50. 7 
5 1 .7  
52. 6 
5 3 .6

109. 3 
10 .3
11. 3
12. 3
13. 2

168 .9
6 9 .9
7 0 .9
7 1 .9  
72. 9

228. 6
29. 6
30. 6
31. 6
32. 6

288. 4 
89. 4 
90.4
91. 4
92. 4

348. 2
49. 2
50. 2
51. 2
52. 2

408. 2 
09. 2 
ι ά  2 
11. 2 
12. 2

468. 3
69. 3
70. 3
71 .3
72 .3

528. 5
29. 5
30. 5
31. 6
32. 6

588. 9
90 .0  
91. 0
92.0
93 .0

50
51
52
53
54

55
56
57
58
59 
.60

5 4 .6  
5 5. 6 
56. 6
5 7 .6
58. 6
59. 6

114. 2
15. 2
16. 2
17. 2
18. 2 

119. 2

173. 9
7 4 .9
7 5 .9
7 6 .9  
77. 9

178. 9

233. 6
34. 6
35. 6
36. 6
37. 6 

238. 6

293. 4
94. 4
95. 4
96. 4
97. 4 

298. 4

353. 2
54. 2
55. 2
56. 2
57. 2 

358. 2

413. 2
14. 2
15. 2 
16 .2  
17. 2

418; 2

473. 3
74. 3
75. 3
76. 3
77. 3 

47& 3

533. 6
34. 6
35. 6
36. 6
37. 6 

538: 6

594. 0 
95. 0 
9 6 .0  
97. 0
9a  0

599. 0

55
56
57
58
59
60

0° 1° 2° 3° 4° 5° 6° 7° 8° 9° L a t .



Lat. 10° 11® 12° 13° i4 °  ; 150 16° 17° 18° ; 19° i
. ••uiS  

—1:-^
0
0  J
1 : 
2
3
4

•
599. 0
600. 0  

0 1 .0  
02. 1 
03. 1

659. 7
60. 7
61. 7
62. 7
63. 7

720. 5 
21. 5 
2 2 .5  
23. 5 

’ 24. 5

781. 5 
" 8 2. 6 

83. 6 
’•''84. 6 

- <:85. 6

842. 9 
'“43. 9 
" 44. 9 
‘45. 9 
47. 0

904. 4
05. 5
06. 5 
0 7 .5

.; « 8 . 6

966. 3 
• 67. 3 

ί ' .68. 4 
'69. 4 

. -70. 4

1028. 5 
29. 5 
'30. 6 
3 1 .6  

‘ 32. 7

1091. 0 
■' ! .92. ί  
; . 93. 1 

’ 94. 2 
3 95. 2

1153. % 
j  55. Q

56. 0
57. r 

:  ί  58. 1

•i .
. ' Φ 0 1
i - i
2
3
A

5
6
7
8  ; 
9

604. 1 
: 05. 1 

06. 1
07. 1
08. 1

664. 7
65. 7
66. 7
67. 8
68. 8

72 5 -6  
26. ^ 
27. 6 

”28. 6> 
•f29. 6

786. 6 
f  ;S7. 7 

88. 7 
" 7 
- Ί90. 7

848. 0 
' 49. 0  

5 0 .0
51. li
52. 1

9 0 9 .6  
10. 6  
11. 6
1 2 .7
1 3 .7

971. 5 
*72. 5 
' 73. 5 
74. 6 

■ 75. 6

1033. 7
34. 7
35. 8
36. 8
37. 9

1096..3
97. 3
98. 3  

; 1099. 4 
. 1100. 4

- 1 1 5 9 .  2  
: 60. 2 

:■ :- 61. 3
62. 3
63. 4

5
6
7
8 
9

* IO 
; l i  
■ 12

13
14

609. 1 
10. 1 
11. 1 
12. 1 
13. 2

669. 8 
- 70. 8

7 1 . 8
72. 8
73. 8

730. e 
s m .  7  

3 2 . 7
33. 7
34. 7

791.. 7
■ *92. 8
■ 9 3 .8  

94. 8 
9 5 .8

853. 1 
-54. 1
55. 1
56. 2
57. 2

914. 7  
15. 8  
16 .8 ,
17. 8
18. 8

976. 7 
• 7 7 .7

78. 7
79. 8 

. 8 0 .8

1038. 9 
39. 9
41. 0
42. 0
43. 1

i i o i .  5 
• 0 2 .5  

03. 6 
: 04. 6 

05. 7

■' 1164. 4 
65. 5 

V 6 6 .5  
-67. 6 

• .68. 6

10
11
12
13
14

: i s  
16
17
18  
19

614. 2
15. 2
16. 2
17. 2
18. 2

674. 8 
75- 9
76. 9
77. 9 

- 78. 9

735. 7
36. 7
37. 8 
3 8 .8  
39. 8

796. 8
97. 9
98. 9

799. 9
800. 9

858. 2
59. 3
60. 3
61. 3
62. 3

9 1 9 - 9  
2 0 .9  
21. 9  

■ 2 3 .0  
2 4 .0

981. 8
82. 9
83. 9
84. 9 
86. 0

1044. 1
45. 1
46. 2
47. 2
48. 3

1106. 7 
; 07. 8 
; 0 8 .8  
. 09. 9 

10. 9

1169. 7 
70. 7 

···. 71. 8  
. 72. 8 
ί  73. 9

15
16
17
18 
19

20
21
22
23
24

619. 2 
20. 2 
21. 2 
22. 2 
23. 3

679. 9
80. 9
81. 9
82. 9 
84. 0

740. 8 
•41. 8 
42. 8 
43- 9 
44. 9

. 802. 0
03. 0
04. 0
05. 0
06. 0

863. 4
64. 4
65. 4
66. 4 
6 7 .5

9 2 5 -0  
■26. 1 
27. 1
2a  1
29. 2

987. 0 
-8 8 .0
89. 1
90. 1
91. 1

1049. 3
50. 3
51. 4
52. 4 
5 3 .5

1111 . 9 
13 .0
14. 0
15. 1 

-.16 . 1

1175. 0  
76. 0

J Z - 1 ̂ ^ m i
·’ 79. 2

20  
21 

; 22  , 
23”·. 

! 24 .

25
26  

: 27
28

. 2 »

624. 3
25. 3
26. 3
27. 3
28. 3

685. 0 
86. 0  
87. 0

.·. 8 8 .0  
8 9 .0

745- 9  
46. 9  

: 47. 9 
4 8 .9  

* 50- 0

807. 1 
08. 1 
09. 1
ro. 1 
11. 1

8 6 8 .5
6 9 .5  
70. 5
7 1 .6  
72. 6

930. 2
31. 2
32. 2  
3 3 .3

:· 34. 3

992. 2 
93. 2 

; 94. 3 
■395. 3 
396. 3

1054. 5 
55. 6 

• 56. 6 
57. 6 

. 58. 7

1117 . 2 
• 18. 2 

19. 3 
20 3 
2 1 .4

1180. 2 
>· 8.1. 3 
x. 82. 3 

8 3 .4
...·. 84. 4

25 ·- 
; 26 . 
ί 27- 
‘ 28  
: 29

' ao
3 ί

>32
33
34:

629. .3 
30. 3 
131.3
32. 3
33. 4

•'r 690. 0
91. 1
92. 1
93. 1
94. 1

7 5 1 .0  
52; 0 
53- 0
54. 0
55. 1

812 . 2
13. 2
14. 2
15. 2
16. 3

873.. 6
74. 6
75. 7
76. 7
77. 7

935. 3 
36: 4 
37. 4 

i 38. 4 
■' 39. 5

997. 4 
. 9 8 .4  

999. 4 
1000. 5 
• 01. 5

'105 9 . 7 
: 6O1 8 

61. 8 
62. 8 
63. 9

1122. 4 
> 23. 5 
: .24. 5 
■: 2 5 .6  

26. 6

'1185. 5 
8.6: 5
87. 6
88. 7 
.89.7

30
.31
32
33 

,34
3 5 -  

;36  - 
37

;38 ■ 
39

35
36
37
38
39

634. 4 
SS. 4
36. 4
37. 4
38. 4

; 695. 1
96. 1
97. 1
98. 2 

699. 2

I' 756. 1
57. 1
58. 1
59. 1
60. 1

817. 3
18. 3
19. 3
20. 3
21. 4

878. 7
7 9 .8
8 0 .8  

i 8 1 .8
8 2 .9

940. 5
41. 5
42. 6
43. 6 

ί 44. 6

! 1002. 5 
0 3 .6  

: 04. 6
05. 7
06. 7

,1064 . 9 
66: 0
67. 0
68. 1 
69. 1

,1127 . 7
28. 7
29. 8
30. 8
31. 9

.1 19 0 . 8 
- 91. 8 

9 2. 9 
93. 9 
9 5. 0

40
41 ‘
42 
43' 
44

639. 4
40. 4
41. 4
42. 5
43. 5

. 700. 2 
01. 2 
02. 2 

. 03. 2 
04. 2

761. 2 
62, 2 
63- 2 

! 64. 2 
6 5 -2

822. 4 
. 23. 4

2 4 .4
2 5 .5  
26. 5

883. 9
84.: 9
85. 9 

■ 87. 0
88. 0

945. 7 
'46,7  

. 47. 7  
: 48. 7 

49. 8

1007. 7 
08. 8 
0 9 .8  

. 10 .8  
" 1 1 . 9

1070. 1
71. 2
72. 2
73. 3 

r 74. 3

1132. 9 
V 34. 0  

3 5. 0
36. 1
37. 1

1196.13
97. 1
98. 2

1199. 2
1200. 3 

” 1201. 3
02. 4
03. 4 
0 4 .5  
05. 5

■40 ■
41 ;
42 - 

.•43 
?44 ■ 
■45 
:46 ■ 
.47
4 8
4 9
5 0  V
ij51 ··■' 
52

54 r·- 
^5  ̂·
56
57
58
59
60

4 5 :
46
4 7 ; :
48  '
49

644, 5 
t 4 S. 5 
5 4 6 .5

47. 5
48. 5

70S. 3
06. 3
07. 3
08. 3 

. 09. 3

766. 3 
67. 3 
68- 3
69. 3
70. 3

827. 5
28. 5
29. 5 

/ 30. 6 
: 3 1 . 6

889. 0  
90. 0  

! 91. 1 
92. 1 

* 93. 1

950. 8 
i ■· .61. 8

52. 9
53. 9 

. 54. 9

;1012. 9 
14; 0
15. 0
16. 0 
17. 1

1075. 4 
> 76. 4 
' 77. 4 

7.8. 5 
79. 5

1138. 2 
'i 39. 2

40. 3
41. 3
42. 4

50
51
52
53
54

649. 5 
5 0 .5
51. 6
52. 6 
5Si 6

7 10 .3 ,
1 L 3
12. 4
13. 4
14. 4

.7 7 1 . 4 
7 2 .4
73. 4
74. 4
75. 4

832. 6 
33. 6 

: 34: 7 
35. 7 

? 36. 7

894. 2 
9 5 ,2  
96. 2 

, 97. 2 
98. 3

95& () 
57; .0
58. 0
59. I 
60: 1

1018. 1 
l-9;‘ 2 
20. 2 
2f. 2 
22. 3

1080. 6 
s i ;  6

: 82. 7 
83. 7 

> 84. 8 
1085. 8 

8 6 .8
87. 9
88. 9 

: 90 .' 0
109Γ. 0

11431 4 
■ 44. 5 

45. 5 
; 46. 6  

47. 6.
M 4's; 7 

4 9 :7
50. 8  

; 53'. 8  
52. 9 

1153 ; 9

12 0 6 . 6 
07_. 7
08. 7
09. 8 
10; 8

l i i i .  9
12. 9 

> 14. 0
,; 15 .1
r i& : 1
1217 . 2

55
56
57
58
59
60

-6 5 4 : 6  
1 5  5. 6

;·'! 56, 6 
57i 6 

; 58 J 6 
659. 7

715.-4  
16 .4  
IT. 4 
fS: 5 
19. 5 

720: 5

776..4  
; 7 7 .5  

7& 5 
79. 5 
80: 5 

781. 5

:■8-Λ7..7 
•μ 38. 8  

3 9. 8  
! 40. 8  
: 4 1; 8 
842. 9

899. 3
900. 3 

Of. 4
02. 4
03. 4 

904. 4

961. ί 
62. 2
63. 2
64. 2
65. 3 

966. 3

1023. 3 
24. 3 
25: 4 
26. 4 
27; 5 

1028. 5

Lat. j
f
10° 11<? 12°. - 13°

’
14“ 15°, 16° , 17° 18° ; 19® , Lat.



‘Lat. 20° 21° 22*
.

... 23*
'

= 24° 25° 26° - 27° 28° 29° Let.

/
0
1
2
3
4

M.17. 2 
18. 2
1 9 .3  
20. 4
2 1 .4

, 1280. 9 
81. 9
83. 0
84. 1
85. 1

1345. 0 
4 6 .0
47. 1
48. 2
49. 3

1409. 5 
10. 6
11. 7
12. 8 
13. 9

1474: 6
75. 7
76, 8
77, 9
78. 9

1540. 2 
: 4 1 .3

4 2 .4
4 3 .4  
44. 5

1606. 3 
07. 4 
o a  5
09. 6
10. 7

1672. 9  
74. 1
7 5 .2
7 6 .3
7 7 .4

1740. 2
41. 4
42. 5 
4 a  6 
44. 7

1745. 9 
4 7 .0  
48. 1 

**15*49. 3 
50. 4

1808. 1
09. 3
10. 4
11. 6 
12. 7

*
0
1
2
3
4

5
6

, 7  
8  
9

1222. 5 
23. 5 

. 24. 6 
25. 6 
26 7

1286. 2 
87; 2
88. 3
89. 4 
9 0 .4

1350. 3
51. 4
52. 5
53. 5
54. 6

1414 . 9 
16. 0
17. 1
18. 2 
19. 3

1480. 0 
8 t  1 
82. 2
83. 3
84. 4

1545; 6
46. 7
47. 8
48. 9 
5 0 .0

1611 . 8  
1 2 .9
14. 0
15. 1
16. 2

1678. 5 
79. 6 

.8CL8 
8 M l  
83. 0

1813. 8
15. 0
16. 1
17. 3
18. 4

5
6
7
8 
9

10
1 1
12
13
14

12 2 7 .8
2 a  8
29. 9
30. 9 
32. 0

1291. 5
92. 6
93. 6
94. 7
95. 8

1355. 7
56. 8
57. 8
58. 9 
6 0 .0

1420. 3
21. 4
22. 5
23. 6
24. 7

1485. 5 
86. 6
87. 7
88. 8 
89. 8

1551. 1 
52. 2
53. 3
54. 4
55. 5

1617. 3 
i a  4
19. 6
20. 7
21. 8

1684. 1
85. 2
86. 4
87. 5
88. 6

1751; 5
52. 6
53. 8  

Γ 5 4 .9  
^ 5 δ ! 0

1819. 5
20. 7
21. 8 

i 23. 0 
F 24. 1

10
11
12
13
14

15
16
17
18
19
20  
21; 
22
23
24

1233. 1
34. 1
35. 2
36. 2
37. 3

1296. 8 
97. 9

1299. 0
1300. 0 

01. 1

1361. Ϊ 
62. 1
63. 2
64. 3 
65- 4

1425. 8  
2& 8 
27. 9
29. 0
30. 1

K ~ ). 9
92. 0
93. 1
94. 2
95. 3

1556. 6 
57. 7
s a  8
59. 9 
61. 0

1622. 9
24. 0
25. 1
26. 2  
27. 3

1689. 7 
9Λ 8 
91. 9
93. 1
94. 2

1757. 2 
58. 3 
5 9 .4
60. 5
61. 7

1825. 2
26. 4
27. 5 
2 a  7 
29. 8

15
16
17
18  
19

123a  4 
"3 9. 4

40. 5
41. 5
42. 6

1302. 2
03. 2
04. 3
05. 4
06. 4

1366. 4 
67. 5
6 a  6
69. 7
70. 7

1431. 2
32. 2
33. 3
34. 4 
35- 5

1496. 4 
97. 5 
9a  6

1499. 7
1500. 8

1562. 1
63. 2
64. 3
65. 4
66. 5

1628. 4
29. 5
30. 6
31. 8 
62. 9

1695. 3
96. 4
97. 5 
9 a  7

1699. 8

1 7 6 2  8 
63. 9
65. 1
66. 2 
6 7 .3

1830. 9
32. 1
33. 2 

V 3 4 .4
35'. 5

20
21
22
23
24

25
26  
27

‘ 228 
; 29

1243. 7
44. 7
45. 8
46. 8
47. 9

1307. 5 
08. 6
09. 6
10. 7 
11: 8

1371. 8 
72. 9
74. 0
75. 0
76. 1

1436. 6
37. 7
38. 7  
3 9 .8  
40. 9

1501. 8 
02. 9
04. 0
05. 1
06. *?

1567. 6
68. 7
69. 8
70. 9 
72. 0

1634. 0  
35. 1 

, 36. 2 
.37. 3 
3 a  4

1700. 9 
02. 0
03. 1
04. 3
05. 4

1768. 5 
69. 6 
7 0 .7  
71. 8 
73. 0

1836. 6
37. 8
38. 9 

: 40, 1 
41. 2

25
26
27
28  
29

30
31
32
33
34

1249. 0
50. 0
51. 1
52. 1
53. 2

1312. 9 
13. 9
15. 0
16. 1 
17. 1

1377. 2
78. 3
79. 3
80. 4
81. 5

1442. 0
43. 1
44. 2
45. 3
46. 3

1507. 3
08. 4
09. 5
10. 6 
11. 7

1573. 1
74. 2
75. 3
76. 4
77. 6

1639. 5
40. 6
41. 8
42. 9 
44. 0

1706. 5
07. 6
08. 8 
09. 9  
11. 0

1774. 1 
75, 2
7 6 .4
7 7 .5  
78. 6

1842. 4
43. 5
44. 6
45. 8
46. 9

30
31
32
33
34

35
36
37
38
39

1254. 3
55. 3
56. 4
57. 5
58. 5

1 3 1 8 .2
19. 3
20. 3
21. 4
22. 5

1382. 6
83. 7
84. 7
85. 8
86. 9

1447. 4 
48. 5 
4 9 .6  
50. 7 
51.i8

1512. 8 
13. 9 
1 5 .0  
16. 1 
17. 1

1578. 7
79. 8
80. 9 
82. 0 
83. 1

1645. 1
46. 2
47. 3
48. 4
49. 5

1712. 1 
13. 2 
14: 4
15. 5
16. 6

1779. 8 
80. 9 
8 2 .0
83. 2
84. 3

1848. 1
49. 2
50. 4 
5 1 .5  
52. 7

35
36
37
38
39

40
41 

: 42
• & :  

44

1259. 6 
60. 6
61. 7
62. 8 
63. 8

1323. 5
24. 6
25. 7
26. 8 
27. 8

1388. 0
89. 0
90. 1
91. 2
92. 3

1452. 8 
53. 9
5 5 .0
5 6 .1  
57. 2

1518. 2
19. 3
20. 4
21. 5
22. 6

1584. 2
85. 3
86. 4
87. 5 
8 8 .6

1650. 7
51. 8
52. 9
54. 0
55.-1

1717. 7 
18. 9 
20. 0  
21. 1 
2 2 .2

17 8 5 .4  
86. 6
87. 7
88. 8 
9 0 .0

1853. 8  
54. 9
56. 1
57. 2
58. 4

40
41
42
43
44

■f. 45 ■·■' 
! 46. .

47 ·
4 8  1
49 :

1264. 9 
66. 0
67. 0
68. 1 
69. 1

1328. 9
30. 0
31. 0
32. 1
33. 2

1393! 3
94. 4
95. 5
96. 6
97. 7

1458. 3
59. 4
60. 5
61. 5
62. 6

1523. 7 
24. 8 

1 25. 9
27. 0
28. 1

1589. 7
90.'8
91. 9
93. 0
94. 1

1656.'2  
5 7 .3  
5 8. 5 
59. 6 
6 0 .7

1723. 4
2 4 .5
2 5 .6  
2 6. 7 
27. 9

1791. 1 
9 2 .2  
9 3 .4
94. 5
95. 6

1859. 5
60. 7
61. 8
63. 0
64. 1

45
46
47
48
49

• 50 · : 
51 -c 

;5 2
53
54

1270. 2
71. 3
72. 3 
7 3 .4  
74. 5

1334. 2
35. 3
36. 4
37. 5
38. 5

1398. 7
1399. 8
1400. 9 

02. 0  
03. 1

14 6 a  7
64. 8
65. 9
67. 0
68. 1

1529. 2
30. 3
31. 4 
3 2. 5 
33. 6

1595. 2
96. 3
97. 4
98. 5 

1599. 6

1661. 8  
62. '9
64. 0
65. 1
66. 3

1729. 0
30. 1
31. 2
32. 4
33. 5

1796. 8 
97. 9

1799. 1
1800. 2  

01. 3

1865. 3
66. 4
67. 5
68. 7
69. 8

. 50
51
52
53
54
55
56
57
58
59
60

55
56
57
58
59
60

1275. 5 
76. 6 
7 7 .7
78. 7
79. 8 

1280. 9

1339. 6
40. 7
41. 7
42. 8
43. 9 

1345. 0

1404. 1
05. 2
06. 3 

.0 7 . 4
08. 5 

1409. 5

1469. 1
70. 2
71. 3
72. 4
73. 5 

1474. 6

1534. 7
35. 8
36. 9
38. 0
39. 1 

1540. 2

24°
1

1600. 7 
01. 8 
02. 9
04. 1
05. 2 

1606. 3

1667. 4
68. 5
69. 6
70. 7
71. 8 

1672, 9

1734. 6 
35. 7 
3 6 .9
38. 0
39. 1 

1740. 2

1802. 5
03. 6
04. 7
05. 9 
0 7 .0

is o a  i

1871. 0
72. 1
73. 3
74. 4
75. 6 

1876. 7

Lnt. 20° 21° 22° 23° 25°
'

26° 27° 28° 29° Lat.

1 6 9 ~ ^ 9 7~/



ν—s  ,- Meridi9.nal.,P.arts

Lat. 30° ~ 31° 32° - 33° ;; 34° 0 .·. 35° 36° . . 37° v 38° 39° ! Ut.

0
.' Ά  - 

2
3
4

1876. 7  
7 7 .3  
7 9 .0  
8 0 .2  
81. 3

1946. 0
47.-2
48. 3
49. 5
50. 7

2016. 0  
17. 2 
1 8 .4
19. 6
20. 7

2086. 8 
8 8 .0  
8 9 J2
90. 4
91. 6

2158' 5
59. 7
60. 9 
62..1 
63. 3

2230. 9
32. 1
33 .: 4 
34.,6 
35. .8

23 0 4 .3  
05. 5 
06/8 
08. 0 
0 9 .2

2378. 6 
7 9 .9
m .  1
82. 4
83. 6

2453 .9  
5 5 ,2  
56. 5 
571 7 
5 9 .0

.2530. 3
31. 6
32. 8
34. 1
35. 4 

2536. 7
*38; 0 
1 391‘ 3 
. 4® 5 
Ϊ 4&‘ 8

0
0
1
2
3 

' 4 
1:5 ' 
S6

t
:9

5
6 

. 7
8
9

188 2 .5
83. 6
84. 8  
8 5 .9  
87. 1

1951. 8
53. 0
54. 2  

. 55. 3
56. 5

2021. ,9 
23. 1 
2 4 .3
25. 4
26. .6

2092. 8
94. f i
95. 2
96. r3
97. ,5

2164. 5 
65. t  
66.19 
6i8. Ϊ 
m . s

2237: 0  
3 8 .2  
3 9. 4 
40: rj

'

2310. 5  
11. 7 
12 .9  

: 1 4 2

2384. 9 
86. 1 
87.-3 

·«& 6 
S 9 r8

2460.-2
16Ιί-5
Hi2:-8
64.Ό

'651:3
10
11
12
13
14

1888. 2  
89. 4  
9 0 .5
9 1 .7
9 2 .8

1957. 6 
58. 8  
60. 0  
61. 15 

"62.3

2027. 8 
29. 0  
3 0 .1  
3 1 .3  
32. 5

2 0 9 8 .1, 
209.9. 9  
2 i a i . a  

0 2 . f  
03. 5

2170. 5
71. 7
72. ii 
74- I  
75. 3

2 2 4 3 S

;■ 45. S 
4j6t 7  
48 0

2 3 1 6 .6  
17.'9 
197 1 

:ί20: 3 
■511*6

2391. 1 
i<92.3  
93. 6  
941-8 
9 6 11

r 24667 B 
67^«
m i
70.-4  
7 L 6

'254311  
: 44/4 
• i45S7  

' 4 7 :0  
>48; 2 

2549Γ 5 
- 50: 8 
■ ;52: 1 

53. 4 
^4; 7

to
11
12
13

_i_4_
13

I f
: 18

w

¥
22
2β
24

15 '
16 ; 
VT , 
18 j  
19 ϋ

1894. 0  
95. 1 
9 6 .3  

__ 97- Γ4 
9 8. fi

-;I963. 5 
/ 6 4  6

66. $  
68. 1

2033. '7

L- r M
,37 . 2 
3 8 .4

*2104. 7  
05. M 
07. ;1

j i a _ 2
Q9. *

217.6. 5 
77. 7 
7 8. 9 
80. 1 
8 1 .3

-2249. 2  
59. 4
5*1
5 2 .8  

; 54. i

,2 3 2 2 ;8  
2 4 i0  
25; 3  

, 26: 5
2 7 .7

12397: 3 
9 8 :6  

2 39 ft 8  
? 2404. 1
s 02/4.V--· 1 t ·

2472; 9  
; 74. 2 

■ 7 5 .4  
" 7 6 :7  

78. 0
20
21 v.
22 '
23 -
24 ή

18 9 9 .S  
190l). 9

i i
0 4 .4

1969. 3
70. 4
71. 6
72. 8
73. 9

2039. 6 
40. 7

44. 3

2 110 . 6  
ί  1. 8
13. 0
14. 2
15. 4

,2182. 5
83. 7
84. 9 
86. 1 
87 . 3

2255. 3 
56: 5
57 7
58 9  
60. ·'

2329. 0 
3b; 2
s i :  4
3 2 :7  
331 9

'■ 24031 6  
' 0 4 .9  

0 6 :1  
0774  
08;. 6

: 24791'3 
80: 5 
8 1 ,8  
83.' 1 
84: 3

255610  
• J 7 . -3 

581' 5 
59: 8 
61.V1

25 >
26 v
27 - 
2§ % 
29

■19CK:55
06. 7;
07 . S
09. 0  
LO. 1

19 7 5 .1
76. 3
77. 4  
7 & 6  
79. 8

■2045: 4 
46. >6 

γΉ Γ7^8
49. 0
50. 2

2 116 . 6  
17. 8  
19. 0  
2 0 .2  

: 2 1 . 4

2188. 5 
89. 8 
9 1 .0
92. 2
93. 4

2261. 
62. 6  
63. 8
65. 1
66. 3

2335. I 
3 6 .4  
37: 6 
38. 9 
40. 1

2409/9  
11. 1 
12. 4  
Ι3;·6 
14. 9

2485:76 
86: 9 
88: 1
89. 4
90. 7

2562. 4 
63; 7
65.-0
66. 3 
67: 6

25
26
27
28  
29

$  30  
-  31

32
33
34

1911. 3
12. 4
13. 6
14. 8
15. 9

1980.91 
82. 1 
83. 3 
8 4. 4 
85. 6

2051. 3
52. 5
53. 7
54. 9 
56. 1

2 1 2 2 .5
23. 7,
24. 9
2 a  1
27. 3

2194. 6 
95. 8
97. 0
98. 2 

2199. 4

2267. 5
68. 7
69. 9 
71. $  

'72. 4

2341. 3 
4 2 .6  
43. 8 
45.~1 
4 6 ,3

2416.11 
·' 17.-4 

18. 7 
1 9 .9  
21. 2

2 4 9 2 .0
93- 2 
94. 5 
9 5 .8  
9 7 .1

; 2568. 9 
7Ό. ;1 
31.14 
7 2 .7  
7-4. 0

30
31
32
33
34

35
36
37
38
39

1917. 1 
18. 2
19. 4
20. 5
21. 7

1986. 8  
87. 9
89. 1
90. 3
91. 5

2057. 2
58. 4
59. 6
60. 8 
62. 0

2128 : 5
29. 7
30. 9
32. 1
33. 3

2200. 6 
01. 8
03. 0
04. 3
05. 5

2273. 6 
74. 8
76. 1
77. 3
78. 5

2347. 5 
48. 8
50. 0
51. 3  

. 52. 5

2422. 4 
'· 23. t  

24. 9  
26. 2 
27. 4

2498, 3 
2 4 9 9 .6  
2500. 9 

02. 2 
03. 4

. 2 5 2 5 .3  
76. 6 
77. 9 
7 9 .2  
SO. 5

' 3^ 
: 3  α 

3 $  
13$  

38

40
41
42
43
44 r

1922. 8
24. jO
25. 2
26. 3 
2 7 .5

1992. 6 
. ft3. 8 

95. ,0 
9 6 .1  
9 7 .3

2063- 2
64. 3
65. 5
66. 7
67. 9

2134 . 5
35. 7
36. 9
38. 1
39. 3

2206. 7 
0,7. 9
09. 1
10. 3 
U . 5

2279. 7 
81. 0 
8 l i 2  
83. 4  
8| .S

2353.· 7
55. 0
56. 2
57. 5
58. 7

2428. 7
30. 0
31. 2
32. 5 
3 3 .7

2504. 7 
0 6 .0  
0 7 .3
08. 5
09. 8

2581. 8| 
;T 83. i

84. 4
85. 7  
I7 .G

ύ
42
43
44

45 
·. 46  

47
> 4 s  ·

•r 49

1928. 6
29. 8
30. 9
32. 1
33. 3

1998. -5
1999. 6
2000. 8  

. 02. 0
03. 2 

'2004. 3 
05. 5 

I 06. 7 
! 07. 8 

0 9 .0

. 2069. i  
.70. § 
7,1.4
72. 6
73. 8

I 2 140 . 5
4 1 . ?
42. 9
# • 4  
4f>. 3

1.2212. 7 
:■ 13. 9 

1$. 2 
4

17. 6

2285. 9
87. 1
88. 3
89. fi

2359. 9 
61. 2
62. 4
63. 7 

' 6 4 . 9

2 4 3 5 .0  
3 6. 3  
37. 5 
3 8 .S  
4Θ. 0

2511. 1 
12 .4  
13. 6 
1^ .9  
1 6 .2

“ 2 5 8 8 :3  
I f 8 9 .5

, · go. § 
; Ψ - 1

93 . 4

45  
4^ 
4| 

; 48
14^

50  
 ̂ 51 

52
? 53 v. 

·: §4 «■'·

1934. 4
35. 6
36. 7
37. i> 
39. 1

1940. 2
41. 4
42. 5
43. 7
44. 9 

1946. 0

2075. 0  
7 6. 2
77. 4
78. 5
79. 7

2146 . 5 
4* . 7  
4a  9
50. 1
51. 3

-2 2 18 . 8 
2Ϊ0. 0  
21. 2 
22. 4 

.> , 2 3 .6

2292. 0
93. 2
94. 5
95. 7
96. 9

2366. 2  
67. 4 
6 8 .7  
69. 9 
71. 1

2441. 3
42. 6
43. 8
45. 1
46. 3

2517., 5 
IS. 8 
20. 0  

■ 2 Ϊ .3  
22. 6

φ
V ^ 6 .0  

S 7 .3  
ϊ  φ .  θ  
ί 2599. 9

50  
:.'5f 

52  
5 53  
■ 54

55
56
57  

:: 58
59
60

2010. 2
11. 4
12. 5
13. 7 
11. 9

2016 . 0

2080. 9 
82. ί  

• 8±  3
84. 5
85. 7 

2086. 8

2152 . 5 
5 3 .7  
54- 9
56. 1
57. 3 

2 15 $ . 5

, 2224. 9 
26. ί
27. 3
28. 5
29. 7 

2230. 9

2298. 2
:. 2299 . 4

2300. 6 
. 0 1 .8  

03. 1 
2304. 3

2372. 4
73. 6
74. 9
76. 1
77. 4 

2378. 6

2447. 6 
48. 9
50. 1
51. 4
52. 7 

245% 9

2523. 9 
• 25. 1 

2 6 .4  
27. 7 
29. Q 

253Q. 3

* 2601. 2 
GI2. 5  

1 0 3 .8  
: Cf5. 1 
: Q6. 4 
: 26(|7. 7

;  39°

55  
' 5 6  
j 5 1  
5 5 t
f.sq 
’ 6 0

Let. I 30° 
1

31° ' 32° 33° 34° 35° 36° · 37° v 38° ; Lei-



Meridional Parts

Lit. 40° 41“ 42° 43° 44° 45° 46° 47° 48° 49° Lat.

>
0
1
2
3
4

2607. 7 
09. 0 
10.3 
11. 6 
12. 9

2686. 3 
87. 6 
89 .0
90. 3
91. 6

2766. 1
67. 5
68. 8
70. 1
71. 5

2847. 2 
4 a  6 
49 .9
51. 3
52. 7

2929. 6 
3 1 .0  
32. 4 
33 .8  
35: 2

3013. 5 
14.9 
16. 3 
17.7 

. 19. 1

309a 8 
3100! 2 

01. 7 
03. 1 
0 4  5

3185. 7 
87. 1 
88 .6  
901 1 
91. 5

3274. 2 
75. 7 
77.2 
7& 7 
80. 2

3364. 5 
66.0 
67. 5
69. 1
70. 6

♦
0
1
2
3
4

5
6
7
8 
9

2614. 2 
. 15.5 

16. 8 
18- 1 
19.4

2692: 9 
94 .2  
95. 6 
96 .9  
9& 2

2772. 8
74. 2
75. 5
76. 9 
78. 2

2854. 0 
55 .4  
56. 8
58. 1
59. 5

2936. 6 
3 8 .0  
39 .3  
4 0 .7  
42. 1

3020. 5 
21. 9 
23.3 
24.8 
26.2

3106. 0 
07 .4
o a  8
10. 3
11. 7

3193.0 
94. 5 
9 5 .9  
9 7 .4  

3 1 9 a  8

3281: 7 
83.2 
84. 7 
86. 1 
87 .6

3372. 1 
73. 6
75. 1
76. 7 
78 .2

5
6
7
8  
9

10
11
12
13
14

2620.7 
22. 0
23. 3
24. 6 
26 .0

2699. 5
2700. 9 

02. 2
03. 5
04. 8

2779. 5 
80. 9 
82. 2
83. 6
84. 9

2860. 9 
62. 2 
63. 6
65. 0
66. 3

2943. 5 
44 .9  
46 .3  
47. 7 
49. 1

3027. 6 
29.0
30. 4
31. 8 
33.2

3113. 2 
14. 6 
16. 0
17. 5
18. 9

3200. 3 
01 .8
03 .2  
04 .7
06 .2

3289. 1 
90 .6
92. 1
93. 6 
95. 1

3379. 7 
81. 2 
82 .8  
84 .3

L-S& .S

10
11
12
13
14
15
16
17
18 
19

15
16
17
18 
19

2627. 3 
2& 6 
29 .9
31. 2
32. 5

2706. 2 
07. 5 
08 .8  
10. 1 
11. 5

2786. 3 
8 7 ,6
89. 0
90. 3
91. 7

2867. 7
69. 1
70. 4
71. 8 
73. 2

2950. 5 
51. 8
53. 2
54. 6 
56 .0

3034. 7 
36. 1 
37.5 
3 a  9 
40.' 3

3120. 4 
21. 8
23. 2
24. 7 
26. 1

3207. 7
09. 1
10. 6 
12. 1 
13. 5

3296. 6 
98. 1 

3299. 6 
3301. 1 

02 .6

3387. 4 
88 .9  
90.4 
91; a 
93. 5

20
21
22
23
24

2633. 8
35. 1
36. 4 
3 7 .7  
3 9 .0

2712. 8 
14. 1 
Γ5.4 
16. 8 
18, 1

2793. 0
94. 4
95. 7
97. 1
98. 4

2874. 5 
75. 9
77. 3
78. 6 
80. 0

2957. 4
s a  8 
60 .2  
61. 6 
63. 0

3041. 7
43. 2
44. 6 
46 .0  
47. 4

3127. 6
29. 0
30. 5
31. 9 
3 a  4

3215. 0 
16: 5 
17.9
19. 4
20. 9

3304 1 
05 .6  
07. 1
o a  6 
10. 1

3395; 0 
96 .5  
98. 1 

3399. 6 
3401. 1

20
21
22
23
24

25
26
27
28 
29

2640. 3 
41. 6 
42 .9  
44. 3 
45 .6

2719. 4 
20. 7 
22. 1
23. 4
24. 7

2799. 8 
2801. 1

02. 5
03. 8 
05. 2

2881. 4 
82. 8
84. 1
85. 5
86. 9

2964. 4 
65. 8 
6 7 .2  
68. 6 
70 .0

3048 8 
50. 3 
51.7
53. 1
54. 5

3134. 8
36. 2
37. 7
39. 1
40. 6

3222. 4 
23. 8
25. 3
26. 8 
28. 3

3311. 6
13. 1
14. 6 
16. 1 
17.6

3402. 7 
0 4  2 

. 05 .7  
07. 3 
08 .8

25
26
27
28 
29 .

30
31
32
33
34

2646. 9
48. 2
49. 5
50. 8 
52. 1

2726. 1 
27. 4 
2 a  7
30. 1
31. 4

2806. 5 
07. 9
09. 2
10. 6 
11. 9

2888. 2 
89. 6 
91 .0
92. 4
93. 7

2971. 4 
72; 8
74. 2
75. 6 
77 .0

3055. 9
57. 4
58. 8 
60. 2 
61. 6

3142. 0
43. 5
44. 9 
46 .4  
47 .8

3229. 7
31. 2
32. 7
34. 2
35. 6

3319. 1 
: 20 .6  

22. 1 
23 .6  
25. 2

3410. 3 
11 :9
13. 4
14. 9 
16.5

30
31
32
33 

-34
35
36
37
38
39

2653. 4 
54 .7  
56. 0 
57 .4  
5 a  7

2732. 7
34. 1
35. 4
36. 7 
38. 1

2813. 3 
14. 6 
16. 0
17. 3
18. 7

2895. 1 
96; 5 
97. 9

2899. 3
2900. 6

2978. 4 
79. 8 
81. 2 
82. 6 
84. 0

3063. 1 
64 .5  
65. 9 
67.3 
68. 8

3149. 3 
50. 7
52. 2
53. 6 
55. 1

3237. 1 
38. 6
40. 1
41. 6 
43. 0

3326. 7 
28 .2  
29. 7
31. 2
32. 7

3418. 0 
19.5 
21, 1 

: 22: 6 
24. 2

, 35
36
37
38
39

40
41
42
43
44

2660. 0
61. 3
62. 6 
63 .9  
65 .2

2739. 4 
40. 7
42. 1
43. 4
44. 7

2820. 0
21. 4
22. 7
24. 1
25. 5

2902. 0
03. 4
04. 8 
06. 1 
07. 5

2985. 4 
86. 8 
88. 2 
89. 6 
91. 0

3070. 2 
71.6 
73.0 
7 * 5  
75 .9

3156. 5
58. 0
59. 4
60. 9 
62. 3

3244. 5
46. 0
47. 5
49. 0
50. 4

3334. 2 
35. 7
37. 2
38. 7 
40 :2

3425. 7
27. 2
28. 8
30. 3
31. 9

40
41
42 
'43 
44

45
46
47
48
49

2666. 6 
67. 9 
69. 2 
70 .5  
7 1 .8

2746. 1
47. 4
48. 7
50. 1
51. 4

2826. 8 
28. 2
29. 5
30. 9 
32. 2

2908. 9
10. 3
11. 7
13. 0
14. 4

2992. 4 
93. 8
95. 2
96. 6 
98. 0

3077.3 
78.7 
80.2 
81; 6 
83.0

3163. 8
65. 3
66. 7 
68. 2 
69. 6

3251. 9
53. 4
54. 9
56. 4
57. 9

3341. 8 
43 .3  
44. 8 
46. 3 
4 7 .8

3433. 4 
35 0 
36. 5 
38; 0 
39. 6

45
46
47
48
49

50
51
52
53
54

2673. 1 
7 4 .5  
75 .8  
77. 1 
78 .4

2752. 7
54. 1
55. 4 
56 .8  
58. 1

2833. 6
35. 0
36. 3
37. 7 
39. 0

2915. 8
17. 2
18. 6 
19. 9 
21. 3

2999. 4
3000. 8 

02. 2 
03. 6 
05. 0

3084. 5 
8 5 .9  
87. 3 
88 .8  
90 .2

3171. 1 
72. 5
74. 0
75. 5 
7 6 .9

3259 3 
60. 8
62. 3
63. 8 
65. 3

3349. 3 
5 0 .8  
5 2 .4  
5 3 9  
55- 4

3441. 1 
42. 7
44. 2
45. 8 
47. 3

ou
51
52
53
54

55
56
57
58
59
60

2679. 7 
8 1 .0  
82 .4  
83. 7 
85. 0 

2686. 3

2759. 4 
60.'8 
62. 1
63. 4
64. 8 

2766. 1

2840. 4 
41. 8
43. 1
44. 5
45. 8 

2847. 2

2922. 7
24. 1
25. 5
26. 9
2 a  2

2929. 6

3006. 4 
07. 8
09. 2
10. 6 
12. 1

3013. 5

3091. 6
93. 1
94. 5
95. 9 
97. 4

3098. 8

3178. 4 
79. 8
81. 3
82. 8 
84. 2

3185. 7

3266. 8
68. 3
69. 7 
71. 2 
72 .7

3274. 2

3356. 9 
5 8 .4  
59. 9 
61. 5 
0 3 .0  

3364. 5

3 4 4 8 .9  
50. 4
52. 0
53. 5 
55. 1

3456. 6t

OO
56
57
58
59
60

Lat. 40°
‘

41° 42° 43° 44° 45° 46° 47° 43° 49° Lat.



< § )
M eridional P arts

Lat. 50° 51° 52° 53° 54° 55° 56° 57° 58° . ... 59° ί . Lat.

t
0
1
2

• 3 
; 4

3456. 6 
58: 2 
59. 7
61. 3
62. 8

355a 7
52. 3
53. 9 

. 55. 5
57 .0

3646. 8 
48. ,5 
50. 1 

: 51. 7 
53 .3

3745. 2 
46i 8 
48! 5 
50. 1 

* 5L §

49^2 
50. 9 

: 52- 6

3948. 9 
50„6 

,52 .4  
54.. 1 

4 ,5 5 .8

4054. 6 
> , 56. 4 

: 58 .2  
59- 9 
61, 7

4163. 1 
64; 9 

.-166. 7 
68. 6 
70 .4

4274. 5 
-7 6 .4  
: 78. 3 

80. 2 
: 82. 1

4389! 2 
- 91. 1 

93 .0  
95- 0 
9 6 .9

t
. 0 

1 
2
3
4

- f·: 5 
> 6 '· 
S· 7 
• ■> δ 

0

3464. 4 
65 : 9 
67-5 
69. 1 
70Γ6

3558. 6 
^60:;2 
61. 8 
63 .4  
65. 0

3054. 9 
56, β 

ί 58i 2 
; 59. 8 

. .61. 4

3753; 4  
55. 1 

. 56. 8 
58. 4 
60. 1

3854. 3 
56. 0 
57; 7 
59. 4 
61. 1

3957.6 
59. 3 

,61 :1  
. 62. 8 
64; 6

4063: 5 
65 :3  
67.1 

: 6& 9 
70. 7

4172. 2
74. 1
75. 9 

: 77. 8
79. 6

4284. 0 
·, 85. 8 

87. 7  
: 8 9 .6  

91, 5

4398. 9 
4400:~8 

02. .8 
04. 7 

’06. 6 
\44θ8. 6
■ m a s

j'5 12.5 
>? 14.; 4
',i 163? 4 

r .4 tra r3  
* {2±-2 

424.2  
-2β{>2 

4428: 1 
i 30^1 
? 32? 0 

3 4 .0  
35;<) 

4437.··9 
739-9  

• *413.8 
43 .8  

.45 ... 8 
4447. 7 

49. 7 
51. 7 
53. 6 

; 55. 6

- ;6  
:7  
. '8  
V 9 
1(1 ' 

? i i  
12 
j 3

1 4 .
.15 
‘ ie
■17
18
19
20 
'21 
;22 
>3 
124

10 , 
11 

V l2
; j3  
v 14'

3472. 2

v f c i
76..? 

'78. 4

3566. 0 
68. 2 

: 69. "8 
.71. 3 
72i 9

3663. Ϊ 
64. 7 
66 .3  
67. 9 
69 .6

3761.:8 
63:. 4 
65. 1 
.66; 8 
68 :4

3862 :8  
64; 5 
66. 2 
67.v9 
69; 6

*3966?3 
68.Π 
692-8 

;-7l<«
■:m-3

4072. 5 
:7 4 ,3  
J76&1 
7738 
7 9 ,6

λ4181.4ι 
83. 3 
<85,*1 
r87?s0 

ViSS;#

: = 4293.·4 
95. >3 

> 97. 2 
4299ri 
430 is 0

cl 5
' i e '
17
18 

'19

3480- 0 
81. 5 
83. 1 

.84. 6 
8 6 .2

3574. 5
76. 1
77. 7
79. 3
80. 9

3671. 2 
72: 8 
74* 5
76. ί
77. 7

3770. 1 
7 1 .8  
73. 4 
75. ί  
7©:'8

3871.’r3
7 3 :0
74, 7 
7 6. 4 
78. 2

3975 :1
7 6 .8  

'78. 6 
.8 0 .3  
S2i 1

c4081; 4 
83. 2 
85. 0 

; 86. 8 
e a  6

4190/!7 
92-5 
94, :3 
96 :2  
98,-0

4302*9! 
? 04*8 
J>6x7 
.08,-6 
; i0 i5

20
21
22 V
"23
24

' 34,87:8 
89- 3 

U ^ |
ί 9 4 .il

3582. 5 
84. 1 

.· 85. 7
87. 3
88. 9

3679. 4 
81. 0 
82. 6 
84. 3 
85 . 9

3778. 4 
80. 1 
81. 8 
83. 4 
85. 1

3879. 9
81: e
83. 3 

86. 7

3983Λ3 
> 8 5 .6  

87.-3
89. 1
90. 8

4090. 4 
92. 2 

i;9 4 .0  
• 95. 8 
97. 6

4199. 9  
4201.7 

03. 6 
05.: 4 
07. 3

4 3 Ϊ2 -4  
,14. 3 
16. 2 

. i a  1
20. Q

25 
ί  26 
527 
28 
29

3495. 6 
97. 1 

3498. 7 
3500. 3

o i: 8

3590. 5
92. 1
93. 7
95. 3
96. 9

3687. 5 
8 9 .2  
90. 8 
92. 4 
94. ί

3786. 8 
88. 5
90. 1
91. 8 
9 3 .5

3888. 4
90.-1
91. 9 
93. 6 
95. 3

3992. 6 
. 94. 4 
96.,1 
97. 9 

3999.-6

4099. 4 
4101. 2

03. 0
04. 9 
06. 7

4209. 1 
11. 0 
12. 9 
14. 7 

■16. 6

432L .9 
23. 8 
25. 7 
27. 6 

.29 .5

25
26
27
28 
??9
30
31
32
33
34
35 

-36
37
38
39 

r40
41
42
43
44
45
46
47
48 
49·
50
51
52
53 ,
54

*30 , 
31 

'32
33
34

3503. 4
05. 0
06. 5 
08 .1  
09. 7

3598. 5 
3600. 1 

01. 7 
03. 3 
04 .9

3695. 7 
97. 3

3699. 0
3700. 6 

02. 3

3795. 2 
96. 8 

3798. 5 
3800. 2 

01. 9

3897;T0 
3898. 7 
3900. 5 

02. 2 
03. 9

4001. 4 
03. 2 

: 04. 9 
06. 7 
08. 4

410a  5 
10. 3 
12. 1 
13. 9 
15. 7

4218. 4 
2 0 .3  

,22. 1
24. 0
25. 9

4331,-4 
33..3 
3 5 .3  
37: .2 
39 ,1

35
36
37
38
39

3511- 3 
12. 8 
14. 4 
16-0 
17. 5

3606. 5 
08.1 
09. 7
11. 3
12. 9

3703. 9 
05. 6 
07. 2 
08 .8  
10. 5

3803. 6
05. 2
06. 9 
08. 6 
10. 3

3905: 6 
07. 3
09. 1
10. 8 
12. 5

4010. 2 
12.· 0  
13. 7 
15. 5 
17. 3

4117. 5 
;19. 3 
"21.,1 
23. 0 
:24:,8

4227. 7 
29 .6  
31. 4 
33i 3 
35: 2

4341 .0  
42. 9 
4 4 .8  

..46. 7 
.48. 7

4457. ,6 
59. 6 

.6 1 .5  
63;. 5 
65.: 5

.40
>'1Y.
42
43 

‘.44

3519. 1 
20. 7
22. 3
23. 8 
2 5 .4

3614. 6 
16. 2 
17. 8 
19. 4 
21: 0

3712. 1 
13. 8 
15. 4
17. 1
18. 7

3812. 0 
13. 7 
15. 3 
17 .0  
18. 7

3914. 2 
16. 0 
17. 7 
19. 4 
21. 1

4019. 0 
20. 8 
22. 6 

• •24. 4 
i 26., 1

>4126; 6 
28. 4 
30. 2 
'32. 0 
33. 9

4237. 0 
38. 9 
40 ,8  
42. ,6 
44. 5

4350 .6  
5 2 ,5  
5 4 :4  
56. 3 

‘ 58. 3

4467 ,5  
• :69. '4 
,71: 4 
73. 4 
75. ,4

45
;46
r4 7 -
48
49

3527. 0 
2 8 .6  
30 .1  
31. 7 
33. 3

3622. 6
24. 2
25. 8 

'27. 4
29. 0

3720. 4 
22. 0 
23. 7 
25. 3 

f 27. 0

3820. 4 
22. 1 
2 3 .8  
25; 5 
27: 2

3922. 9 
24. 6 
2 6 .3  
28.1 
29. 8

4027. "9 
29. 7 
31. 5 
33- 2 
35. 0

4135. 7 
37. 5 
39. 3 
41. 1 
43 .0

4246. 4 
48. 2
iso. 1
52. 0 
5 3 ,9

4360. 2 
.62 . ί  
64; 0 
66. 0 
67. 9

.4477: 3 
7 9 .J  
81. 3 

v83:3 
85. 3

50
# U .
*52

53
-V S4

3534. ,9
3 6 .5  
3 8 i»
3 9 .6  
4 1 .2

3630. 7 
32.% 
33; *9 

"*35; S  
. .37?^

3728. 6 
130. 3 
;3 I ;9  
'33.=6

■ j$5T<2

3828. 8 
j^ a  5 
1*32. 2 
Π33. 9 
'35. 6

3931. 5 
-33:2
3 5 :0
-3&t7 
38. 5

4036. 8 
-3& « 
40 i3  
42. 1 

• 43; 9

4144. 8 
46. 6 
4 a  4 
.50. 3 
r 52ϊί1

4255,7 
57, 6 
59. 5 

i 61. 4 
■ 63. 2

4369. 8 
71. 8 
73, 
75i 6 
7 7 .5

4487. 3 
8 9 .3  

i 91: 2 
•93. 2 

- & ?
55

•56
57
58
59
60

3542: 8 
44: 4 
4 5 .9  
47: 5 
49. 4 

3550: 7

3638. .7
·.

42. 0
43. 6 
45. 2

3646. 8

• 3736:;9 
: 38 :5  

40. 2 
. 41. -8 

43, 5 
3745. 2

3837.3
39. 0
40. 7 
,42. 4 
44. 1

3845, 8

3940. 2 
41. 9 
43. 7 
45. 4 
.47/1 

3948. 9■I

4045. 7 
.47. 5 
•49. 2
m .  0
52; 8 

4054,6

i4H)3ii9 
·; 5 5 Λ  

Ϊ 57; 6 
59. 4
■6i. 2

4163. 1

4265c 1 
§ 7 .0
68: 9 
70 .8  
72, 6 

4? 74. 5

4379. 5 
8 1 .4  
8 3 ,4  
85. 3 
. 87. 2 

438%.2

. 4 Ί9 7 :2 
4499::? 
450 i f 2

0 3 .2
0 5 . 2  

4507 .2

55
56
57
58
59
60

50° 51° 52° 53° 54° 55° 56° 57° 58°
/' -

59°- ; Lat.



( Β )
M eridional P a rts  —^

Lat. ! 60° 61°

4628. 8 
30. 9 
33. 0 
35. 0 
37. 1

62° 63° 64°' 65° : 66 ° 67° 68° 69° U t .

0
1
2
3
4
5
6
7
8
9 .

4507. 2 
09. 2 
11. 2 
13. 2 
15. 2

4754. 4 
56. 5 
58. 7 
60. 8 
62. 9

4884. 2 
86 .4  
88. 6 
90 .8  
93 .0

5018. 5 
20. 7 
23. 0 
25. 3 
27. 6

5157. 7 
60. 0 
62. 4 
6 4 .8  
67. 1

5302. 2 
04. 7 
07. 1 
0 9. 6 
12. 1

5452. 5 
55. 1 
57. 7 
60. 2 
62. 8

5609. 2 
11. 9 
14. 5 
17. 2 
19. 9

5772. 8 
75. 6 
78. 4 
81. 2 
84. 0

t.

0
1
2
3
4

4517. 2 
19. 2 
21. 2 
23. 2 
25. 2 

4527. 2 
29. 2 
31. 2 
33. 2 
35. 2

4639. 1 
41. 2 
43. 3 
45. 3 
47 .4

4765. 0 
67. 2 
69. 3 
71. 5 
73. 6

4895. 2 
97 .4  

4899. 6 
4901. 8 

04. 0

5029. 9 
32. 2 
34. 5 
36: 7 
39. 0

5169. 5 
7 1 .9  
74. 3 
76. 6 
79. 0

5314. 5 
17. 0 
19. 4 
21. 9 
24. 4

5465. 4 
67. 9 
70. 5 
73. 1 
75. 6

5622. 6 
25. 2 
27. 9 
30. 6 
33. 3

5786. 8 
89. 6 
92. 4 
95. 2 

5798. 0

5
6
7
8 
9

10
11
12
13
14

4649. 5 
51. 6 
53. 6 
55. 7 
57. 8

4775. 7 
77. 9 
80. 0 
82. 1 
84. 3

4906. 2 
08. 4 
10. 7 
12. 9 
15. 1

5041. 3 
43. 6 
45. 9 
48. 2 
50. 5

5181. 4 
83. 8 
86. 1 
88. 5 
90. 9

5326. 9 
29. 3 
31. 8 
34. 3 
36. 8

5478. 2 
80 .8  
83. 4 
85. 9 
88. 5

5636. 0 
3 a  7 
41. 3 
44. 0 
46. 7

5800. 8 
03. 6 
06. 4 
09. 2 
12 0

10
11
12
13
14

15
16
17
18
19 .

4537. 2 
39 .3  

.41. 3 
43. 3 
45. 3

4659. 9 
61. 9 
64i 0 
66. 1 
68. 2

4786. 4 
88. 6 
90. 7 
92. 9 
95. 0

4917. 3 
19. 5 
21. 7 
24. 0 
26. 2

5052. 8 
55. 1 
57. 4 
59. 7 
62. 0

5193. 3 
95. 7 

5198. 1 
5200. 5 

02. 9

5339. ? 
41. 7 
44. 2 
46. 7 
49. 2

5491. 1 
93. 7 
96. 3 

5498. 9 
5501. 4

5649. 4 
52. 1 
54. 8 
57. 5 
60. 2

5814. 9 
17. 7 
20. 5 
23. 3 
26. 1

15
16 
17: 
18 
19

20
21
22
23
24

4547. 3 
49. 3 
51. 4 
53. 4 
55. 4

4670. 2 
7 2 .3  
74. 4 
76. 5 
78. 6

4797. 2 
4799. 3 
4801. 5 

03. 6 
05. 8

4928. 4 
30. 6 
32. 9 
35. 1 
37. 3

5064. 3 
66. 6 
68. 9 
71. 2 
73. 5

5205. 2 
07. 6 
10. 0 
12. 4 
14. 8

5351. 7 
54. 1 
56. 6 
59. 1 
61. 6

5504. 0 
06. 6 
09. 2 
11. 8 
14. 4

5662. 9 
65. 6 
6 8 .3  
71. 1 
73. 8

5829. 0 
3 1 .8  
34. 6 
3 7 .5  
4 0 .3

20
21
22
23
24

25
26
27
28 
29

4557. 4 
59. 4 
61. 5 
63. 5 
6 5 .5

4680. 7 
82. 8 
84. 8 
86. 9 
89. 0

4807. 9 
10. 1 
12. 3 
14. 4 
16 6

4939. 6 
41. 8 
44 .0  
46. 3 
48. 5

5075. 9 
7 a  2 
80. 5 
82. 8 
85. 1

5217. 2 
19. 6 
22. 0 
24. 4 
26. 8

5364. 1 
66. 6 
6 9 .1  
71. 6 
74. 1

5517. 0 
19. 6 
22. 2 
24. 8 
27. 4

5676. 5 
79. 2 
81. 9 
8 4 .6  
87. 4

5843. 2 
4 6 .0  
48. 8 
51. 7 
5 4 .5

25
26
27
28 

,29

30
31
32
33
34

4567. 5
6 9 .6
7 1 .6  

. 7 3 .6
75. 7

4691. 1 
93. 2 
95. 3 
97. 4 

4699. 5

4818. 7 
20. 9 
23. 1 
25. 2 
2 7 .4

4950. 7 
53 .0  
55. 2 
57. 4 
59. 7

5087. 4 
89. 8 
92. 1 

' 94. 4 
96. 7

5229. 3 
31. 7 
34. 1 
3 6 .5  
3 a  9

5376. 6 
79. 1 
81. 6 
84. 1 
86. 7

5530. 0 
32. 7 
35. 3 
37. 9 
40. 5

5690. 1 
9 2 .8  

, 95. 5 
5698. 3 
5701. 0

5857. 4 
60 . 3 
63. 1 
66. 0 
6 8 .8

30
31
32
33
34

35
36
37
38
39

4577. 7 
79. 7 
81. 8 
8 3 .8  
85. 8

4701. 6 
0 3 .7  
05. 8 
07. 9 
10 .0

4829. 6 
31. 7 
33 .9  
36. 1 
38. 3

4961. 9 
64. 2 
66. 4 
68. 7 
70. 9

5099. 1 
5101. 4 

0 3 .7  
06. 0 
o a  4

5241. 3 
43. 7 
46. 2 
48. 6 
51. 0

5389. 2 
91. 7 
04. 2 
96. 7 

5399. 2

5543. 1 
45. 7 
48. 4 
51. 0 
53. 6

5703. 7 
06. 5 
09. 2 
12 0 
14. 7

5871- 7 
74. 6 
77. 4 
80. 3 
83. 2

35
36
37
38
39

40
41
42
43
44

4587. 9 
89. 9 
91. 9 
94. 0 
96. 0

4712. 1 
14. 2 
16. 3 
18.4 
20. 5

4840. 4 
42. 6 
44. 8 
47. 0 
49. 1

4973. 2 
75. 4 
77. 7 
79. 9 
82. 2

5110. 7 
13. 0 
15. 4 
17. 7 
20. 1

5253 .4  
55. 8 
58. 3 
6 0 .7  
63. 1

5401. 8 
04. 3 
06-, 8 
09. 3 
11. 9

5556. 2 
. 58. 9 

61. 5 
64. 1 
66. 8

5717. 5 
20. 2 
22. 9 
25. 7 
2a  5

5886.0 
s a  9 
91 .8  
94. 7 

5897. 6

40
41
42
43
44

45
46
47
48
49

4598. 1 
4600. 1 

02. 2 
04. 2 
06. 3

4722. 6 
2 4 .7  
26. 8 
29. 0 
31. 1

4851. 3 
53. 5 
5 5 .7  
57. 9 
60. 0

4984. 4 
8617 
89 .0  
91. 2 
93 . 5

5122. 4 
24. 7 
27. 1 
29. 4 
31. 8

5265. 6 
6 8 .0  
7 0 .4  
72. 9 
7 5 .3

5414. 4 
16. 9 
1 9 .5  
2 2 .0  
24. 5

5569. 4 
72. 1 
7 4 .7  
77 .3  
80. 0

5731. 2 
34. 0 
36. 7 
39. 5 
42. 3

5900. 4 
03. 3 
06. 2 
09. 1 
12. 0

45
46
47
48
49

50
51
52
53
54

4608. 3 
10. 3 
12 .4  
14. 4 
16. 5

4733. 2 
35. 3 
37. 4 
39. .5 
41. 7

4862. 2 
64. 4 
66. 6 
68. 8 
71. 0

4995. 8 
4998. 0 
5000. 3 

*02. 6 
04. 8

5134. 1 
36. 5 
38. 8 
4 1 .2  
43. 5

5277. 7 
80. 2 
82. 6 
85. 1 
87. 5

5427. 1 
29. 6 
32. 1 
34. 7 
37. 2

5582. 6 
85. 3 
87. 9 

> 90. 6 
9 3 .2

5745. 0 
47. 8 
5 0 .6  
53. 3 
56. 1

5914. 9 
17. 8 
20. 7 
23. 6 
26 .5

■50
51
52
53
54
ee

55
56
57
58 
58 
60

4618. 6 
20. 6 
22. 7 

• 2 4 .7  
26. 8 

4628. 8

4743. 8 
45. 9 
48. 0 
50. 1 
52. 3 

. 4754. 4

4873. 2 
75. 4 

. 7 7 .6  
79. 8 
82. 0 

4884. 2

5007. 1 
09. 4 
11. 6 
13. 9 
16. 2 

5018. 5

5145. 9 
48. 2 
5 0 .6  
53. 0 
55. 3 

5157. 7

5290. 0 
92. 4 
94. 9 
9 7 .3  

5299. 8 
5302. 2

5439. 8 
4 2. 3 
44. 9 
4 7 .4  
50. 0 

5452. 5

5595. 9 
5598. 5 
5601. 2 

03. 9 
06. 5 

5609. 2

5758. 9 
61. 7 
64. 4 
67. 2 
70. 0 

5772. 8

5929. 4 
32. 3 
35. 3 
38. 2 
41. 1 

5944. 0

56 5
57
58
59
60

Lat. ' 60° 61° 62° 63° 64°. 65° 66° 67° 68e 69° Lat.
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Let. 70° 71®. 72° 73° 74° , 75° 76° 77° 78° 79° ^ 1 1
/
0
1
2
3
4

5944. 0 
46. 9 
49.9  
52. 8 
55. 7

612 a  7
26.7
29.8
32.9  
36.0

6312. 7 
15. 9 
19. 1 

- 22. 4 
2 5 6

6512. 1 
15. 5  
19. 0  
22. 4 
25. 8

6723.3  
27. 0 
30 .6  
34 2 
37. 9

6947.8  
51. 7 
55.5  
59. 4 
63. 3

7187. 4 
91. 6 
95.7  

7199. 9 
7204 0

7444 5 
4a  9 
53. 4 
57:8  

'... 62. 3

7721. 8 
26. 6 
31. 4 
36. 2 
41. 0

8022. 8 
- 28. 1 

33. 3 
38. 6 
4 ί. 8

' s  
0 ί  
1 : 
2 ^
3 i
4 s

5
6 
■7 
8 
9

5958. 6 
61. 6 
64. 5 

:■ 67. 5 
70.4

6139. 0 
x 42. 1 

4 5. 2 
48,3  
51>,4

632a 9 
32: 1 

: 35. 4 
; 3a  6
I·, 4J: 9

6529. 3 
32.7  
36. 1 

- 39. 6 
r 43. 0

6741. 5 
45?2 
4 a  8 

K 52: 5 
k56. 1

6967: 2 
71. 1 
75-0  
7 8 .8  
82. 7

720& 2 
: l l  3 

16. 5 
!;:20. 7 
; 2 4  8

7466. 8 
7 1 .2  
75. 7 

■ 8tt 2 
8 4  7

7745. 9 
s a  7 
55; 6 

ί 60. 4 
65: 3

8049. 1 
. 54. 4 

j  59. 7 
‘ 65. 0 
v 70 .3

■ I ?
7 ,i
8 ’ 
9 '

10
11
12
13
14

597a 3 
76. 3 
79. 2 
82. 2 
85. 1

6154*5 
57i 6 
60. 7 
63.-8 
66. 9

6345. 1 
i'>4& 4 
1*51. 7

~"ϊ555: 0 5a 2

6546. 5 
i; 49: 9 

5a  4 
56.8  
60. 3

6759. 8 
e a  4 
67. 1 
7 a  8 

. 74. 5

6986. 6
90: 6
94. 5 

6998. 4 
7002. 3

7229. 0 
33. 2 
37. 4 
41. 6 

■45. 8

7489: 2 
93. 7 

749a 2 
7502. 7 

07. 3

7770. 2 
75. 0 
79. 9 
84. 8 
89: 7

8075. 6 
80 .9  

« 86. 3 
91.' 6 

8096,9

10
11
12

,13
14

15
16 
17

 ̂ 18 
19

598& 1 
91. 1 
94. 0  
97. 0

5999.9

6170 0  
7a  1 
7 6. 2 
79. 3 
82. 4

6361. 5 
Λ64.8
sseasi
74.6

6563. 8 
67. 2 
70. 7 
74. 2 
77. 7

677a i 
8 1 ,8  
85 .5  
89. 2 

) 92. 9

7006. 2 
10. 2 
14. 1
ia  0 
22. 0

7250. 0 
54. 2 
s a  4 
62. 6 
66. 8

7511. 8 
10. 3 
20.9  
25. 4 
29. 9

7794 6 
7799. 5 
7804.;5 

09. 4 
14  3

8102. 3 
07.7 
13, 0 
i a  4 
23. ε

15
16 
;i7 
18 
19

20
21
22
23
24

6002.9  
05: 9 
0& 9 
11, 8 
14s 8

6185. 6 
s a  7 

- 9 1 .8  
94. 9

6 i9  a  1

63775 9 
« ί :  2

87Γ8
9 iv l

6581. 2 
■84.6
s a  1 

'«1. 6 
95. 1

6796. 6 
6800. 3 

04. 0 
0  7. 7 
11. 4

7025. 9 
29. 9 
33. 8 
37. 8 
4L 7

7271. 1 
75. 3 
79. 5 
83. 8 
88. 0

7534 5 
39. 1 
43. 6 
4a  2 
52. 8

7819: 3 
24  2 
29: 2 
34  1 
39. 1

8129. 2 
3 4  6 
40: 0 
45. 4 
50. 9

20
21
22
23
24

25
26
27
28 
29

6017. 8
2 a  8
23. 8  
26. 7 
29. 7

6201. 2 
04. 3 
07. 5 
10. 6 
13. 8

6394. 4 
6397: 7 
6401. 1 

04,4  
.97. 7

659a 6 
6602. 1 

05. 6 
09. 1 
12. 7

6815. 2 
i a  9 22. 6 
26. 3 
30. 1

7045. 7 
49. 7 
53. 6 
57.6 
>61. 6

7292. 3 
7296. 5 
7300. 8 

05. 1 
09. 3

7557. 4 
62 .0  
66. 6 
71. 2 
75. 8

7844 1 
49: 1 
54  0 
59.0  
6 4  0

8156.3  
61. 6 
67 .2  

'72.‘7 
78. 2

25
26
27
28 
29

.30
31
32
33
34

6032. 7 
35. 7
38.7
4 1 .7  
44. 7

6216. 9 
20. 1 
23. 2 
26.4  
29. 5

6411. 0 
,14. 3 
17. 7 
21, 0 
24. 3

6616. 2 
19. 7 
23. 2 
26. 7 
30. 3

683a 8 
37 .5  
41. 3 
45. 0 
4a  8

7065. 6 
69. 6 
73. 6 

: 77 .6  
8 1 .6

7313. 6 
17. 9 
122. 2 
26. 5 
30. 8

7580. 4 
85. 0 
89. 6 
9 4  3 

759a 9

7869. 1 
74  1
79. 1 
84. 1 
89. 2

8183 . 6 
89. 1 

8194  6 
8200. 1 

05. 7

30
31
32
33
34

B5
36
37
38
39

6047. 7 
50. 7
53 .7
56 .8
59 .8

6232. 7 
35.9  
39. 0 
42. 2 
45. 4

6427. 7 
31. 0 
34. 4 
37.7  
41. 0

6633. 8 
37. 3 
4 0: 9 
44. 4 
4 a  0

6852. 6  
56. 3 
60. Ϊ 
63. 9 
67 .0

7085. 6 
89. 6 
93.7  

7097. 7 
7101. 7

7335. 1 
39. 4 
43. 7 
48. 0 
52.4

7603. 6
oa 2
12. 9 
17. 5 
22. 2

7894. 2 
7899. 3 
7904 3 
. 09. 4 

1 4  5

8211. 2 
16 .7  
22. 3 
27. 8 
33. 4

35
36
37
38
39

40
41
42
43
44
45
46

, 47 . .
48 ·-
49

6062. 8 
65. 8 
6& 8 
71. 8 
74.9

6248. 6 
51. 7 
54 .9  
5a  1 
61. 3

6444. 4 
47. 8 
51. 1 
54. 5 
57. 8

6651. 5 
55. 1 
58. 6 
62. 2 
65. 8

6871. 4 
75. 2 
79 .0  

, 82. 8 
86. 6

7105. 8
0 9 .8
13 .8
17 .9  
21. 9

7356. 7 
61. 0 
65. 4 
69. 7 

. 7 4  1

7626. 9 
31. 6 
36 3 
4 1 .0  
4 5 .7

7919. 6 
24. 7 
29. 7 
34.9  
40. 0

823& 9 
44. 5 
50. 1 
55. 7 
61. 3

40
41
42
43
44

6077. 9 
80. 9 
84. 0 
87 .0  
90. 0

6264. 5 
67. 7 
70. 9 
7*. 1 
77. 3

6461. 2 
64. 6
e a  0
71. 3 
74. 7

6669. 3 
72. 9 
76. 5 
80. 1 
83. 7

: 6890. 4 
9 4  2 

• 689& 0 
6901. S 

05. .6

7126. 0 
30. 1 
3 4  I  
38. 2 
42. 3

737a 4 
82. 8 
87. 2 
91. 6 

7395. 9

7650. 4 
55. 1 
59. 8 
64,5  
69. 3

7945.1 
5 0 .2  
55. 4 
6 0 .5  
65.fi

8266. 9
7 2 .5  
? a s  
8 3 .8
89 .5

45
46
47
48
49

50
51
52
53
54

6093. 1 
96. 1 

6099. 2 
6102. 2 

05. 3

6280.5  
83 7 
86. 9 
«0. 1 
93.3

647A 1 
81. 5 
84. 9 
8 a  3 
91. 7

6687. 3 
90. 8 
94. 4 

6698. 0 
6701. 6

6909. 4 
13. 2 
17. 1 
20. 9 
24. 7:

7146. 4 
5 0. 4 

■ 5 4  5
s a  6
62. 7

7400. 3 
04. 7 
09. 1 

> 1& 5 
; 17 .9

7674. 0 
7a  7 
83. 5 
88.3  
93. 0

7970. 8 
76.0  
81. 1 
86 .3  
91 .5

8295. 2 
8300. 8 

06. 5 
12. 2 
17 .9  

8323.6  
29. 3 
35. 0 
40.'7 
46. S 

8352. 3 
.<■··'

50
5Ϊ
52
53 
54'

55
56
57
58
59
60

6108. 3 
11 .4  
14. 5 

‘ 17 .5
2a  β 

612a 7

6296.5  
6299. 8 
6303. 0 

06 .2  
09. 4 

6312. 7

6495. 1 
649a 5 
6501. 9 

05 . 3 
oa 7 

6512, 1

6705. 2 
ΐ  08. 9 

12. 5 
16: 1 
19. 7 

6723. 3

692a 6 
32. 4 
36. 2 
40. 1 
44. 0  

6947. 8

7166: 8 
71. 0 
75: 1 
7 9 :2  
83. 3 

7187. 4

7422. 3 
26. 8 

"■ 3 1 .2  
35. 6 
40. 0 

7444  5

r 7697. 8 
7702. 6 

07. 4 
12. 2 
17. 0 

7721. 8

7996 .7  
8001. 9 

07. 1 
; 12.'4 

1 7 .6  
8022. 8

o5\
56
57 
58| 
59] 
60;

. Lat. J 
___

70° 71° : 72° 73° , ·;.·74° ' . 75“ 76° 77® ; 78° 79° , Lat.



T R U E  A M P L I T U D E S
«i%r-

— Declination
Γ' 8° 2° 3° 4° 5C <6° 7° 8° Ψ 10° 11° 12° 13° 14° 15°
'λ O © ft o Q O c o C o o 9 o 0 o
2 1-0 2-0 3-0 4-0 5-0 6 0 7-0 8-0 9-0 10-0 11-0 120 13-0 14-0 15-04 1-0 2-0 3-0 40 5-0 6 0 7-0 8 0 9-0 10-0 11-0 12-0 13-0 14-0 15-0σ 1-0 2-0 3-0 4-0 5 0 6 0 7·] 8-1 9-1 10-1 11-1 12-1 13-1 14-1 15-1Β 1 0 2 0 3 0 4-1 5-1 6-1 7-1 8-1 9-1 10 1 11-1 12-1 13-1 141 15-210 1 0 2-0 3 1 4 1 5-1 6-1 7-1 • 8-1 9-2 10-2 11-2 12-2 13-2 14-2 15-3

12 1 0 2-1 3-1 4 1 5-1 6-1 7-2 8-2 9-2 10-2 11-3 12-3 13-3 14-3 15-414 1-0 2-1 3 1 4-1 5-2 6-2 7-2 8-3; 9-3' 10-3 11-3 12-4 13-4 14-4 15-51C 1-1 2-1 3-1 4·?, 5-2 6-2 7-3 8-3 9-4 10-4 11-5 12-5 13-5 14-6 15-618 1 1 2 1 3-2 4-2 5-3 6-3 7-4 8-4 9-5 10-5 11-6 12-6 13-7 14-7 15-820 1-1 2 1 3-2 4-3 5-3 6-4 7-6 8-5 9-6 10-7 11-7 12-8 13-9 14-9 15-9
22 1-1 2-2 3-2 4-3 5-4 6-5 7-6 8-6 9-7 10-8 11-9 13-0 14-1 15-1 16-224 .1-1 2-2 3-3. 4-4 5-5 6-6 7-7 8-0 9-9 11-0 12-1 13-2 14-3 15-4 16-57.0 1-3 2̂ 2 3-4 4-5 5-6 6-7 7-8 8-9 100 11-2 12-3 13-4 14-5 15-6 16-828 1-1 2-3 3-4 4-5 5-7 6-8 7-9 9 1 10-2 11-4 12-5 13-6 14 8 15-9 17-130 1-2 2-3 3-5 4-6 5-8 6-9 8-1 9-3 10-4 11-6 12-7 13-9 15-1 16-2 17-4

31 1-2 2-3 3-5 4-7 5-8 7-0 8-2 9-4 10-5 11-7 12-9 14-0 15-2 16-4 17-632 1-2 2-4 3-6 4-7 5-9 7-1 8-3 9-5 10-6 11-8 13-0 14-2 15-4 16-6 "17-833 1-2 2-4 3-6 4-8 6-0 7-2 8-4 9-6 10-8 12-0 13-2 14-4 15-6 16-8 18-034 1-2 2-4 3-6 4-8 6-0 7-3 8-5 9-7 10-9 12-1 13-3 14-5 15-8 17-0 18-23G 1-2 2-5 3-7 4-9 6-1 7-3 8-6 9-8 11-0 12-2 13-5 14-7 16-0 17-2 18-4
38 1-2 2-5 3-7 5-0 6-2 7-4 8-7 9-9 11-2 12-4 13-7 14-9 16-2 174 18-737 1-3 2-5 3-8 5-0 6-3 7-5 8-8 10-0 11-3 12-6 13-8 15-1 16-4 Jtt-6 18J)33 1-3 2-5 3-8 5-1 6-4 7-6 8-9 10-2 11-4 12-7 14-0 15-3 16-6 17-9 19-2

19-539 1-3 2-6 3-9 5-2 6-4 7-7 9-0 10-3 U-6 12-9 14-2 15-5 16-8 18-140 1-3 2-6 3-9 5-2 6-5 7-9 9-2 10-5 11-8 131 14-4 15 ·β 17-1 18-4 19-6
41 1-3 2-7 4 0 5-3 6-6 8-0 9-3 10-6 12-0 13-3 14-7 16-0 17-4 18-7 20-j.42 1-4 2-7 4-0 5-4 6-7 8-1 9-4 10-8 12-2 13-5 14-9·· 16-3 17-6 19-0 20-443 1-4 2-7 4-1 5-5 6-9 8-2 9-6 11-0 12-4 13-7 15-1 16-5 17-9 19-3 20-7no 1-4 2-8 4-2 5-6 7-0 8-4 9-3 11-2 12-6 14-0 15-4 16-8 13-2 19-7 21-145 1-4 2-8 4-3 5-7 7-1 . 8-5 9-9 11-4 12-8 14-2. 15-7 171 18-6 20-0 21-5
4S 1-4 2-9 4-3 5-8 7-2 8-7 10-1 11-6 130 14-5 16-0 17-4 18-9 20-4 21-947 1-5 2-9 4-4 5-9 7-4 8-8 10-3 11-8 13-3 14-8 16-3 17-8 19-3 20-8 22-348 1-5 3-0 4-5 6-0 7-5 9-0 10-5 12-0 13-5 15-1 16-6 18-1 19-7 21-2 23-349 I 1-5 3-1 4-6 6-1 7-6 9-2 10-7 12-3 13-G 15-4 18-9 18-5 201 21-6 2-3-2SO 1-6 3-1 4-7 6-2 7-8 9-4 10-9 12-5 14-1 15-7 17-3 18-9 20-5 22-1 23-8
50* 1-6 3-1 4-7 6-3 7-9 9-5 11-0 12 6 14-2 15-8 17-5 19-1 20-7 22-4 24-052 2-6 3-1 4-8 6-4 8 0 9-6 11-2 12-8 14-4 16 0 17-7 19-3 21-0 22-6 24-351I 1-6 3-2 4-8 6-4 8-0 9-7 11-3 12-9 14-6 16-2 17-8 19-5 21-2 22-9 24-652’ ! 1-6 3-3 4-9 6-5 8-1 9-8 11-4 13-1 14-7 16-4' 18-1 19-7 21-4 23-2 24-S52J 1-6 3-3 4-9 6-6 8-2 9-9 11-5 13-2’ 14-9 16-6 18-3 200 21-7 23-4 25-2 j
53 1-7 3-3 5-0 6-7 8-3 10-0 11-7 13-4 15-1 16-8 18-5 20-2 22-0 23-7 25-553 J 1-7 3-4 5-0 6-7 8-4 101 11-8 13-5 15-2 170 18-7 20-5 22-2 24-0 25-854 1-7 3-4 ■5-1 6-8 8-5 10-3 12-0 13-7 15-4 17-2 19-0 20-7 22-5 24-3 26-154$ 1-7 3-4 5-2 6-9 8-6 10-4 12-2 13-9 15-6 17-4 19-2 21-0 22-8 24-6 26-555 1-8 3-5 5-2 7 0 8-7 10-5 12-3 14-1 15-8 17-6 19-4 21-3 23-1 25-0 26-8
555 1-8 3-5 5-3 7-1 8-9 -10-6 12-4 14-2 16-0 17-9 19-7 21-5 23-4 25-3 27-255 1-8 3-6 5-4 7-2 9 0 10-8 12-6 14-4 16-3 18-1 200 21-8 23-7 25-6 27-6

280S81 1-8 3-6 5-4 7-3 9-1 10-9 12-8 L4-6 16-5 18-3 20-2 22-1 24-1 26-057 1-8 3-7 5-5 7-4 9-2 11-1 12-9 14-8 16-7 18-6 20-5 22-4 24-4 26-4 28-457 J 1-9 3-7 5-6 7-5 9-3 U-2 13-1 15-0 16-9 18-9 20-8 22-8 24-8 26-8 28-3
58 : -1-9 3-8 5-7 7-6 9-5 11-4 13-3 L5-2 17-2 19-1 21-1 23-1 25-1 27-2 _££Μ2-5fli 1-9 3-8 5-7 7-7 9-6' 11-5 13-5 15-4 17-4 19-4 21-4 23-4 25-5 27-659 2-0 3-9 5-8 7-8 9-8 11-7 13-7 15-7 17-7 19-7 21-8 23-8 25-9 28-0 30-250J 20 3-9 5-9 7-9 9-9 11-9 13-9 15-9 180 20-0 22-1 24-2 26-3 28-5 30-7so' 2-0 4-0 6-0 80 10-0 12-1 14-1 16-2 18-2 20-3 22-4 24-6 28-7 28-9 31-2
SO* 2-0 4-1 6-1 8 1 10-2 12-3 14-3 16-4 J8-5 20-6 22-8 25-0 27-2 29-4 31-761 2 1 4-1 6-2 8-3 10-4 12-5 l'f-6 16-7 18-8 21-0 23-2 25-4 27-7 29-9 32-36U 2-1 4-2 6-3 8-4 10-5 1.2-7 14-8 17-0 19-1 21-3 23-6 25-8 28-1 30-5 32-862 ?,-l Ί-3 6-4 8-6 10-7 12-9 15-1 17-3 19-5 21-7 24-G 26-3 28-6 31-G 33-562J 2-2 4-3 6-5 8-7 10-9 13-1 15-3 17-5 19-5 22-1 24-4 26-8 29-2 31-6 34-1 j



T R U E  A M P L I T U D E S
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Declination
ct

!<5° {J r i r 19" 2 0 ° 2 0 -^ 7 .Γ

z
o

1 6 0 17-0 18-0
β

19-0 20-0
a

20-5 21-0
Ϊ ' 1 6 0 17 -1 18 -1 19-1 20-1 20-6 2 1 -1
li 16 -1 17-1 18 -1 19 -1 20-1 20-6 21-1
3 16-2 17-2. 18-2 19-2 20-2 20-7 21-2

10 16-3 17-3 18-3 19-3 20-3 20-S 21-4

3 s 16-4 17-4 1 8 4 19-4 20-5 21-0 21-5
14 16-5 17-5 18-6 19-6 20-6 21-2 21-7
16 16-7 17-7 18 -8 19-8 , 20-9 21-4 . 2 1 9
13 15-9 17-9 19-0 20-0 21-1 2 1 -C 22-1
20 17-1 18 -1 19-2 20-3 21-4 2.1-9 22-4

22 17-3 18-4 19-5 20-6 21-7 22-2 22-7
a« 17-6 18-7 19-8 20-9 22-0 22-5 23-1
28 17 -9 19-0 20-1 21-2 22-4 22-9 23-5
2 8 18 -2 19-3 20-5 21-6 22-8 23-4 24-0
30 1 8  5 19-7 20-9 22-1 23-3 23-9 24-5

31 1 8  0 2 0 0 21-1 22-3 23-5 24-1 24-7
32 1 9 0 20-2 21-4 22-6 23-8 24-4 25-0
33 19*2 20-4 21-5 22-9 24 1 24-7 25-3
34 19-4 2 0 6 21-9 23-1 24-4 25-0 25-6
3i? 19-7 20-9 22-2 23-4 24-7 25-3 26-0

38 19 :9 2 1 -2 22-5 23-7 25-0 25-7 26-3
3T 22-8 24-1 25-4 26-0 26-7
3 8 23-1 24-4 25-7 26-4 27-1
39 £2 0  8 22-1 23-4 2-1-8 26-1 26-6 27-5
40 2 1 - l 22-4 2 3 -B 25-2 26-5 27-2 27-9

41 2 1  ·<! ?.2 -a 24-2 25-6 27-0 27-6 2 8 4
ΛΛ 21-8 23-2 24-6 26-0 27-4 28-1 23-8
43 22-1 23-6 25*0 26-4 27-9 28-6 29-3
44 22-5 24-0 25-4 26-9 28-4 -29-1 29-9
4 . 23-0 24-4 25-9 27-4 28-9 29-7 30-5

1 Ag 2.3-4 24-9 26.-4 28-0 29-5 30-3 31-1
23-3 25-4 27-0 28-5 30-1 30-9 31-7

« 3 24-3 25-9 27-5 29-1 30-7 31-6 32-4
m 2-1-9 26-5 23-1 29-8 31-4 32-3 33-1
55 2 5 4 2 7 1 28-7 30-4 32-2 33-0 33  9

! 59J 25-7 27-4 29-1 30-8 32-5 33-4 34-3
1 51· 2S-0 27-7 29-4 31-2 32  9 33-8 34-7

51 * 26-3 2 8 0 29-8 31-5 33-3 34-2 35-1
35-6 2 8 4 30-1 31-9 33-8 34-7 35-6

i M i 26-9 23-7 30-5 32-3 34-2 35-1 '36-1

S3 27-3 29-1 30-9 32-8 34 ·δ 35-6 36-6
53} 27-6 29-4 31-3 33-2 35-1 3 6 1 37-Q
54 2 3 0 29-8 31-7 33-6 35-6 36-6 37-6
m i 23-3 30-2 32-2 34-1 36-1 37-1 33-1
55 2B-7 30-7 32-6 34-6 36-6 37 6 30  7

55J 29·.1 3 1 .1 33-1 35-1 37-1- 38-2 39-3
fig" 7.9-5 31-5 33-6 35-6 37-7 33-8 39-9
GiU 30-0 32-0 34-0 36-1 38-3 39-4 40-5

i r>~{ 30-4 32-5 34-6 36-7 38-9 40-0 41-2
67J 30-9 33-0 35-1 37-3 . 39-5 40-7 41-8

ί  SB': •■31-3 33 5 35-7 37-9 40-2 41-4 42-6
j 53 ί W Q 34-0 30-3 38-5 40-3 42-1 43-3
! ■'?“ 32-4 34 G 36-9 39-2 41-6 4 2 8 44-1
i 59 S 32-9 35-2 37-5 39-9 42-4 43-6 44-9
1 so" 3,3-5 35-8 33-2 4 0 6 43-2 44-5 45-8

f BO 4 31 0 36-4 38-8 4 1 4 44-0 45-3 Λ6-7
j 0 2 34-7 37-1 39-5- 42-2 41 ■" 45-3 47-7

e u 35-3 37-8 40-4 43-0 45-ίϊ 47-2 48-7
62 36-0 38-5 41-2 43-9 46-8 48-2 49>8
S2J .56-7 .53-3 42-0 44-8 47 r! 49-3 50-9

21*· 7 T 22±° 23° Ζ ψ 24° 24j° 25°
o

21-5-
21-6
21-6
21-7
2 1 -8

22-0
22-1
22-1
22-2
22-4

β
22-5
2 2 6
22-6
22-7
22-9

o
23-0
23-1
23-1
23-2
23-4

0

23-5
23-6
23-6,
23-7'
23-9:

9

24 0  
24-1  
24-1  
24-3 
24-4

O
24-5
24-6
24-6
24-8
24-9

25-0
2 5 1
25-1
25-3
25-4

22-0
22-2
22 -1
22-7
23-0

22-5
22-7
22-9
23-2 
23-5

23-0
23-2
23-5
23-7
24-0

23-6
23-8
24-0  
24-3  
24-6

24-1
24-3
24-5
24-8
25-1

24-6
24-3
25-0  
25-3 
25-7

2 5 1
25-3
25-6
25-9
26-2

25-6
25-3
26-1 
2 5 4  
26-7

23-3 
2.3-7
24 -1
24-5
25-0

23-8
24-2  
24-6 
2 5 1  
2.5-6

24-4
24-8
25-2
25-7
26-2

24-9
25-3
25-8
26-3  
26-8

25-5
25-9
26-3 
26-8  
2 7 4

26-0
2 6 4
26-9
27-4 
2 8 0

26-6  
27  0
27-5
28-0  
7.8-6

27-1
27 -S
28-0 
20-5 
29-2

25-3
25-6
25-9
26-2  
26-6

25-9
26-2  
26-5
26-9
27-2

26-5  
26-8
27-1  
27-5  
27-9

27-1
27-4
27-8
28-1  
28-5

27-7 
26  0
28-4
28-7
29-1

28-3
28-7 
290
29-4 
23-3

28-9
29-3 
2S-6 
29-9  
3 0 4

29-5
29-9
30-3
30-7
31-1

.26-9
27-3
27-7
28-J. 
28-6

27-6  
2 8 0  
2 8 4
28-8 
29-3

28-2
28-6
29-1
29-5
30-0

28-9
29-3
29-7
30-2  
30-7

29-5
30-0  
30-4 
30-9  
3 1 4

30-2
30-6
31-1
31-6
32-1

30-8
31-3
31-8
32-3  
32-8

31.-5
31-9 
3 2 4
32-9
33-5

29.-1
29 -6
30-1
30-6
31-3

29-8
30-3
30-8
31-4
32-0

30-5
31-0
31-6
32-1  
32-8

31-2
31-7
32-3
32-9
33-6

31-9
32-3 
3 3 0
33-7
34-3

32-6
33-2 
33-8 
3 4 4  
35-1

33-3
33-9
34-5 

- 35  2
35-9

34-1
34-7
35-3
36-0 
3C-7

3 1 -3  ■
32-5
33-2
34-0  
34-8

32-6
33-3
34-1
34-8
35-6

33-4
34-1
34-9
35-7 
30-5

34-2
35-0
35-7
36-6
37-4

35-0
35-8
36-6
37-4
38-3

35-8
36-6·,
37-4/
38-3
39-3

36-7
.37-5·,
38-3·
39-2
40-2

37-5
38*3
39-2
40-1 
41*1

35-2
35-6
36-1
36-5
37-0

36-1
36-5 
3 7 0
37-5
38-0

37-0
37-5
37-9
38-4 
38-9

37-9  
33-4
38-9  
3 9 4
39-9

38-8
39-3
39-8
40-4 
40-9

39-8
40-3
40-8  
4 1 4
41-9

40-7
41-2
41-8
42-3 
42-9

41-B
42-2 
42*8 
43 4 
44-0

37-5  
3 8 0
38-6 
3 9 1
39-7

38-5
39-0
39-6
40-1 
40-8

39-5
40-0
40-6
41-2  
41-9

40-5
41-1
41-7
42.5
4 ^ 9

41-5  
4 2 1
42-7 
4 3 4  
44-0

42-5
43-1
43-8
44-5
45-2

43-6
44-2
44-9
45-6
46-3

44-6
45-3 
46*0 
46*7 
4 7 - i

40-3
41-0
41-6
42-3
43-0

4 1 4
42-1
42-6
43-5
44-2

42-5
43-2
43-9
44-6  
4 5 4

43-6
44-3
45-1
45-9
46-7

44-7
45-5
46-3
47*1
47-9

45-9
46-7
47-5
48-3
49-2

46-9
47-9
48-7
49-6 
50 ·5

48-3
49-1
50-0
50-9
51-9

43-8
44-5 

•45-4 
*6-2  
47-1

45 0  
45-8  
43-7
47-0
48-5

46-2
47-1
48-0
48-9
49-9

47-5
48-4 
4 3 4 '  
50-3 
5 1 4

-18-8 
49-7V 
S O T  
5 1  ·8 
52-9

50-1
51-1
52-2
53-3 
54 ·4

51-5
52-5
53-6
54-8  
56-0

52-9
54-0
55-1 
5 6 4  
57-7

48-1
4 9 0
50-2
51-3
52-5

49-5
50-6
51-7
52-9  
54-2

51-0
52-1
53-3
54-6  
56-0

52-5
53-7 
55 0
56-3
57-8

54-1
55-3
56-7 
5 8 0
r;^.7

55-7
57·-}
ϋ δ -S
6 0 0
61-7

5 7 4
58-8
3 0 4
62-0
63-9

5 9 1
60-6
62-3
64-2
66-2



TRUE AMPLITUDES
Ι
ΟΙ L>eclination

------ -

? . s r 26° 26£° 0I-*
! 

i 271° 28° 281° " l i F

2

0

25-5

o

26-0

o
26-5

<1

27-0

β

27-5 280

o

28-5 29-04 25-6 26-1 26-6 271 27-6 28-1 28-6 29-1
0 25-7 26-2 26-7 27-2 27-7 28-2 28-7 29-2
8 25-8 26-3 26-8 27-3 27-8 20-3 28-8 29-3

10 25-9 26-4 26-9 27-5 280 28-5 29-0 29-5

12 26-1 26-6 27 1 27-7 28-2 28-7 29-2 29-714 26-3 26-9 27-4 27-9 28-4 23-9 29-5 300
16 26-6 27-1 27-7 28-2 28-7 29-2 29-8 30-318 26-9 27-5 28-0 28-5 29-0 29-6 301 30-7
20 27-3 27-8 28-3 28-9 29-4 30-0 30-5 31-1

22 27-7 28-2 28-8 29-3 29-9 30-4 310 31-5
24 201 20-7 29-2 29-8 30-4 30-9 31-5 32-1
20 20-6 29-2 29-8 30-3 30-9 31-5 32-1 32-6
7.0 29-2 29-B 30-4 30-9 3.1-5 32-1 32-7 33-3
30 29-8 30-4 31-0 31-6 32-2 32-8 33-4 34-1

31 30-1 30-8 31-4 32-0 32-6 33-2 33 8 34-532 30-5 311 31.-7 32-4 33-0 33-6 34-2 34-9
33 30-9 31-5 32-1 32 8 33-4 34-0 34-7 35-3
34 31-3 31-9 32-6 33-2 33-8 34-5 35-1 35-fl
35 31-7 32-4 33-0 33-7 34-3 35-0 35-6 36-3

38 32-2 32-8 33-5 34-1 34-8 35-5 36-1 36-837 32-6 33-3 34-0 34-6 35-3 36.-0 36-7 37-438 33-1 33-8 34-5 35-2 35-9 36-6 37-3 38-0
39 33-6 34-3 35-0 35-8 36-5 37-2 37-9 38-6flO 34-2 34-9 35-6 36-4 37-1 37-8 38-5 39-3

41 34-8 35-5 36-2 37-0 37-7 38-5 39-2 40-0
42 35-4 36-2 36-9 37-7 38-4 39-2 39-9 40-7
43 36-1 36-9 37:6 38-4 39-2 39-9 40-7 41-5
m 36-8 37-5 38-3 39-2 39-3 40-7 41-6 42-4
45 37-5 38-3 39-1 39-9 40-8 41-6 42-4 43-3

4S 38-3 39-1 400 40-8 41-7 42-5 43-4 44-3
47 391 4.00 40-9 41-7 42-6 43-5 44-4 45-3
<58 40 0 40-9 41-8 42-7 43-6 44-5 45-5 46-4
49 41-0 41-9 42-9 43-8 44-7 45 ·7 46-7 47-7
50 420 43-0 44-0 44-9 45-9 46-9 47-9 49 0

50A 42-6 43-6 44-5 45-5 46-5 47-6 48-6 49-7
51 43-2 44-2 45-2 46-2 47-2 48-2 49-3 50-4
51 ί 43-8 44-8 45-8 46-8 47-9 49 0 500 51-2
52 44-4 45-4 464 47-5 48-6 49-7 50-8 52-0
52* 150 460 47-1 48-2 49-3 50-5 51-6 52-8

53 -15-7 46.7 47-9 49 0 501 51-3 52-5 53-7
53.} 46-4 47-5 48-6 49-8 50-9 52-1 53-3 54-6
54 47-1 48-2 49-4 50-6 51-8 53-0 54-3 55 6
54» *17-8 490 50-2 51-4 52-7 53 9 55-3 56-6
55 48-6 49-8 51-1 52-3 53-6 54-9 56-3 57-7

55ί 49-5 50-7 52-0 53-3 54-6 56-0 57-4 58-9
5R 50-3 51-6 52-9 54-3 55-7 571 58-6 601
56 S 51-3 52-6 53-9 55-4 56-8 58-3 59-8 61 -4
57 52-2 53-6 55 0 56-5 580 59-6 61-2 62-9
57» 53-2 5·!-7 56-1 57-7 59-2 60-7 62-6 65-0

SB 54-3 55-8 57-4 58 9 G0i6 62-4 64-2 66-3
58i 55-5 57-0 58-6 60-3 62-1 64-0 66-0 68-1
59* 56-7 58-3 60Ό 61-8 63-7 65-7 67-9 70-3
59i 58-0 59-7 61-5 63-4 65-5 67-7 70-1 72-8
GO 59-4 51-2 63-2 65-2 67-4 69-9 72-6 75-8

GOJ 61-0 62-9 65-0 67-2 63-7 72-4 -75-7 79-9
61 62-6 64-7 57 0 69-4 72-3 75-5 79-8 90 0
S?J 64-5 C6-7 69-3 72-1 75-4 79-7 90-0
S.?. 66-2 69-0 71-9 75-2 79-6 90-0
S3\>r 68-8 71.-7 75-1 79-5 90 0 - —

A m p l i t u d e
C o r r e c t i o n s

Declination
10° 15° 20° 25®

0
5

10
15
20

25
30
35
40
42
44
48
ea
50
52

54
58
58
80
62

0-0
0-1
0-1
0-2
0-2

0-0
0 1
0 1
0-2
0-2

0-3 0-3
0-4 0-4
0-4 0-5
0-5 0-6
0-6 0-6

00  0-0
0-1 0-1
0-1 0 1
0-2 0-2
0-2 0-2
0-3 0-3
0-4 0-4
0-5 0-5
0-6 0-6
0-6 0-6

0 0  0-0
0-1 0-1
0-1 0-1
0-2 0-2
0-2  0-3

0-3  0-3
0-4 0-4
0-5  0-5
0 -6  0-7
0-7  0-7

0-6
0-7
0-7
0-8
0-8

0-6
0-7
0-8
0-8
0-9

0-7
0-7
0-8
0-8
0-9

0-7
0-7
0-8
0-9
0-9

0-9  0-9
0 -9  0-9
1-0 10  
1-1 1-2 
1-2 1-2

1 0  1-0
1-0 1-0
1-1 1-2
1-2  1-3
1-3  1-4

0-7
0-8
0-9
0-9
1-0
1-1
1-2
1-3
1-5
1-8

0-7
0-3
0-9
1-0 
1-1
1-3
1-5
1-7
2-1 
2-9

COMPASS ERROR BY 
AMPLITUDE

The tru e am plitudes g iven  ia  the  
m ain tab le  a re  calculated fo r the  
instan t w hen the tru e  a ltitu d e o f the  
b o d y  is precisely 0 “ 00'. In  tho case 
o f the sun (owing to  th e  effects o f dip, 
refraction  and parallax) th e lower 
lim b a t  th is in stan t w ill appear to be- 
ap p roxim ately  half a. d iam eter above  
th e visible horizon. If th e  compass 
bearing is taken a t  th a t moment 
there w ill bo no need to  ap p ly  a n y  
correction.

H owever, should the bearing be 
observed1 when tho sun's centre  
appears to be in the visible horizon, 
th e correction obtained from  the  
subsid iary tab le should be applied b y  
being added to  the observed a iim u th  
reckoned from  the elevated  pole aa 
shown in th e exam ple helow. (Lat. 
62° N.. decl. 20° S.).
Obs’d . Λ ζί. S . 4 1 “·5 E.
From  c lev . pole N. 138"·5 E. 
Corr'n. -J- l 0-8
Sum  N. 1 4 0 β·3 E.
Corr'd. Dbs'd. Am p. E. 50°·3 S.
T. Am p. from  table Ε. 4β ”·8 S . 
Comp. E rror 3°·5 W .

O bservations o f rising o r  setting  
stars and planets a re  seldom prac
ticable but, i f  obtained, should be 
treated  in the sam e w a y  as those of 
th e sun's centre.

In th e case o i the moon th a t  body 
w ill be approxim ately one-third o f  a  
degree bolow the horizon a t  th e  
m om ent when its  trn e  a ltitu d e  is 
0° 00'. I f observed when its  centre  
appears in th e visible horizon, tw o- 
th irds of th e correction from  the  
subsidiary tab le should be subtracted  
from  the observed azim uth reckoned  
from  the elevated  pole.
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T A B L E A HOUR ANGLE
0U 0° 0° 1° !° 1° 1° 2° 2° 2° 2° 3° 3° 3° 3°

r~ 15' 30' 45' 00' IS' 30' 45' 00' 15' 30' 45' 00' 15' 30' 45' r~
359° 359° 359° 359° 358° 358° 358° 358° 357° 357° 357° 357° 356° 356c 356°

SD
o 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' O
0 •00 ■00 •00 ■00 ■00 •00 •00 •00 •00 •00 ■00 ■00 ■00 •00 ■00 0
1 4-00 200 1-33 100 ■80 ■67 •57 ■50 •44 ■40 ■36 ■33 •31 •29 ■27 1
2 8 00 4 00 2-67 2 00 1-60 1-33 1-14 1 00 ■89 •80 •73 •67 •61 •57 ■53 2
3 120 6 01 400 3-00 2-40 2 00 1-72 1-50 1-33 1-20 1-09 1 00 •92 •86 •80 3
4 16 0 8 01 5-34 401 3-21 2-67 2-29 2 00 1-78 1-60 1-46 1-33 1-23 1-14 107 4
5 20-1 100 6-68 5-01 4-01 3-34 2-86 2-51 2-23 2 00 1-82 1-67 1-54 1-43 1-33 5
6 24-1 12 0 8 03 602 4-82 401 3-44 3-01 2-68 2-41 2-19 2-01 1-85 1-72 1-60 6
7 281 14-1 9-38 7-03 5-63 4-69 4-02 3-52 3-13 2-81 2-56 2-34 216 2 01 1-87 7
8 32-2 16-1 10-7 805 6-44 5 37 4-60 4-02 3-58 3-22 2-93 2-68 2-48 2-30 2-14 8
9 36-3 18 1 12-1 9 07 7-26 6-05 5 18 4-54 4 03 3-63 3-30 3Ό2 2-79 2-59 2-42 9

10 40-4 20-2 13-5 101 8 08 6-73 5-77 5 05 4-49 4-04 3-67 3-36 3-10 2-88 2-69 10
11 44-5 22-3 14-9 111 8-91 7-42 6-36 5-57 4-95 4-45 4 05 3-71 3-42 3-18 2-97 11
12 48-7 24-4 16-2 12-2 9-74 812 6-96 6 09 5-41 4-87 4-43 406 3-74 3-48 3-24 12
13 52-9 26-5 17-6 13-2 10-6 8-82 7-56 6-61 5-88 5-29 4-81 4-41 4 07 3-78 3-52 13
14 57-1 28-6 191 14-3 11-4 9-52 816 714 6-35 5-71 5-19 4-76 4-39 4 08 3-80 14
15 61-4 30-7 20-5 15-4 12-3 10-2 8-77 7-67 6-82 6-14 5-58 511 4-72 4-38 409 15
16 65-7 32-9 21-9 16-4 13-1 11 0 9-39 8-21 7-30 6-57 5-97 5-47 5 05 4-69 4-37 16
17 70-1 35-0 23-4 17-5 140 11-7 10 0 8-75 7-78 700 6-36 5-83 5-38 5 00 4-66 17
18 74-5 37-2 24-8 18-6 14-9 12-4 10-6 9-30 8-27 7-44 6-76 6-20 5-72 5-31 4-96 18
19 78-9 39-5 26-3 19-7 15-8 13 1 11-3 9-86 8-76 7-89 7-17 6-57 6-06 5-63 5-25 19
20 83-4 41-7 27-8 20-9 16-7 13-9 11-9 10-4 9-26 8-34 7-58 6-94 6-41 5-95 5-55 20
21 880 44 0 29-3 22-0 17-6 14-7 12-6 110 9-77 8-79 7-99 7-32 6-76 6-28 5-86 21
22 92-6 46-3 30-9 23-1 18-5 15-4 13-2 11-6 10-3 9-25 8-41 7-71 7-12 6-61 6 16 22
23 97-3 48-6 32-4 24-3 19-5 16-2 13-9 12-2 10-8 9-72 8-84 810 7-48 6-94 6-48 23
24 102 51 0 34-0 25-5 20-4 17-0 14-6 12-7 11-3 10-2 9-27 8-50 7-84 7-28 6-79 24
25 107 53-4 35-6 26-7 21-4 17-8 15-3 13-4 11-9 10-7 3-71 8-90 8-21 7-62 7-11 25
26 112 55-9 37-3 27-9 22-4 18-6 16-0 14-0 12-4 112 10-2 9-31 8-59 7-97 7-44 26
27 117 58-4 38-9 29-2 23-4 19-5 16-7 14-6 13 0 11-7 10-6 9·72 8-97 8-33 7-77 27
28 122 60-9 40-6 30-5 24-4 20-3 17-4 15-2 13-5 12-2 111 10-1 9-36 8-69 8-11 28
29 127 63-5 42-3 31-8 25-4 21-2 181 15-9 141 12-7 11-5 10-6 9-76 9 06 8 46 29
30 132 66-2 44-1 33 1 26-5 220 18-9 16-5 14-7 13-2 12 0 11 0 10-2 9 44 8-81 30
31 138 68-9 45-9 34-4 27-5 22-9 19-7 17-2 15-3 13-8 12-5 11-5 10-6 9-82 917 31
32 143 71-6 47-7 35-8 28-6 23-9 20-5 17-9 15-9 14-3 13 0 11-9 11 0 10-2 9-53 $2
33 149 74-4 49-6 37-2 29-8 24-8 21-3 18-6 16-5 14-9 13-5 12-4 11-4 10-6 9-91 33
34 155 77-3 51-5 38-6 30-9 25-8 22-1 19-3 17-2 15-4 14 0 12-9 11-9 110 10-3 34
35 160 80-2 53-5 40 1 321 26-7 22-9 20-1 17-8 160 14-6 13-4 12-3 11-4 10-7 35
36 167 83-3 55-5 41-6 33-3 27-7 23-8 20-8 18-5 16-6 15-1 13-9 12-8 11-9 11 1 36
37 173 86-3 57-6 43-2 34-5 28-8 24-7 21-6 19-2 17-3 15-7 14-4 13-3 12-3 11-5 37
38 179 89-5 59-7 44-8 35-8 29-8 25-6 22-4 19-9 17-9 16-3 14-9 13-8 12-8 11-9 38
39 186 92-8 61-9 46-4 37-1 30-9 26-5 23-2 20-6 18-6 16-9 15-5 14-3 13-2 12-4 39
40 192 96-2 64-1 48-1 38-5 320 27-5 24-0 21-4 19-2 17-5 16 0 14-8 13-7 12-8 40
41 199 99-6 66-4 49-8 39-8 33-2 28-5 24-9 22-1 19-9 181 16-6 15-3 14-2 13-3 41
42 206 103 68-8 51-6 41-3 34-4 29-5 25-8 22-9 20-6 18-8 17-2 15-9 14-7 13-7 42
43 214 107 71-2 53-4 42-7 35-6 30-5 26-7 23-7 21-4 19-4 17-8 16-4 15-2 14-2 43
44 221 111 73-8 55-3 44-3 36-9 31-6 27-7 24-6 22-1 20 1 18-4 17-0 15-8 14-7 44
45 229 115 76-4 57-3 45-8 38-2 32-7 28-6 25-5 22-9 20-8 19 1 17-6 16-4 15-3 45
46 237 119 79-1 59-3 47-5 39 6 33-9 29-7 26-4 23-7 21-6 19-8 18-2 16-9 15-8 46
47 246 123 31-9 61-4 49-2 410 351 30-7 27-3 24-6 22-3 20-5 18-9 17-5 16-4 47
48 255 127 84-8 63-6 50-9 42-4 36-4 31-8 28-3 25-4 23-1 21-2 19-6 18-2 16-9 48
49 264 132 87-9 65-9 52-7 43-9 37-7 32-9 29-3 26-4 24-0 22-0 20-3 18-8 17-6 49
50 273 137 91-0 68-3 54-6 45-5 39 0 34-1 30-3 27-3 24-8 22-7 21 0 19-5 18-2 50
51 283 142 94-3 70-8 56-6 47-2 40-4 35-4 31-4 28-3 25-7 23-6 21-8 20-2 18-8 51
52 293 147 97-8 73-3 58-7 48-9 41-9 36-7 32-6 29-3 26-7 24-4 22-5 20-9 19-5 52
53 304 152 101 76 0 60-8 50-7 43-4 38 0 33-8 30-4 27-6 25-3 23-4 21-7 20-3 53
54 315 158 105 78-9 63 1 52-6 45-1 39-4 35 0 31-5 28-7 26-3 24-2 22-5 21-0 54
55 327 164 109 81-8 65-5 54-5 46-7 40-9 36-4 32-7 29-7 27-3 25-2 23-4 21-8 55
56 340 170 113 84-9 67-9 56-6 48-5 42-5 37-7 340 30-9 28-3 26-1 24-2 22-6 56
57 353 176 118 88-2 70-6 58-8 50-4 44 1 39-2 35-3 32-1 29-4 27-1 25-2 23-5 57
58 367 183 122 91-7 73-3 611 52-4 45-8 40-7 36-7 33-3 30-5 28-2 26-2 24-4 58
59 381 191 127 95-4 76-3 63-6 54-5 47-7 42-4 38-1 34-7 31-8 29-3 27-2 25-4 59
60 397 198 132 99-2 79-4 661 56-7 49-6 44-1 39-7 36-1 33 0 30-5 28-3 26-4 60

179° 179° 179° 179° 178° 178° 178° 178° 177° 177° 177° 177° 176° 176° 176°
- 45' 30' /S' 0C' 45’ 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' t -

160° 180° 180° 181° 18ΓΙ 181° 181° 182° 182° 182° 182° 183° 183° 183° 183° —I
15' 30' 45' 00' 15' I 30' 45' 00' 15' 30' 45' 00' 15' 30' 45'
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T A B L E B  H O U R  A N G L E

o u 0 ° 0 ° 1 ° 1 ° 1 ° 1 ° 2 ° 2 ° 2 ° 2 ° 3 ° 3 ° 3 ° 3 °

σ 15' 30’ 45' 00' 15' 30' 45’ 00’ 15' 30’ 45' 00' 15' 30' 45' Ο
n 359° 359° 359° 359° 358° 358° 358° 358° 357° 357° 357° 357° 356° 356° 356° 3
o 45' 30' 15' 00' 45' 30' IS' 00’ 45’ 30' 15' 00' 45' 30’ 15' ο

0 ■00 ■00 ■00 ■00 ■00 •00 •00 •00 ■00 •00 •00 ■00 ■00 •00 ■00 0
1 400 200 1-33 1-00 ■80 •67 ■57 •50 •45 •40 •36 •33 •31 ■29 •27 1
2 800 4 00 2-67 2 00 1-60 1-33 1-14 100 •89 •80 ■73 •67 •62 •57 ■53 2
3 120 6 01 400 3-00 2-40 2 00 1-72 1-50 1-34 1-20 1-09 1-00 •92 •86 ■80 3
4 160 8 01 5-34 401 3-21 2-67 2-29 2-00 1-78 1-60 1-46 1-34 1-23 1-15 1-07 4
5 20-1 10 0 6-68 5 01 401 3-34 2-87 2-51 2-23 201 1-82 1-67 1-54 1-43 1-34 5
6 24-1 12 ·0 8 03 6 02 4-82 4-02 3-44 3 01 2-68 2-41 2-19 2-01 1-85 1-72 1-61 6
7 281 14-1 9-38 7-04 5-63 4-69 4-02 3-52 3-13 2-81 2-56 2-35 2-17 2 01 1-88 7
8 32-2 16-1 10-7 8-05 6-44 5-37 4-60 4-03 3-58 3-22 2-93 2-69 2-48 2-30 2-15 8
9 36-3 18-1 12-1 908 7-26 605 5-19 4-54 4-03 3-63 3·30 3 03 2-79 2-59 2-42 9

10 40-4 20-2 13-5 10-1 8 08 6-74 5-77 5-05 4-49 4-04 3·68 3-37 3-11 2-89 2-70 10
11 44-5 22-3 14-9 11-1 8-91 7-43 6-37 5-57 4·95 4-46 4-05 3-71 3-43 3-18 2-97 11
12 48-7 24-4 16-2 12-2 9-74 8-12 6-96 6-09 5-41 4-87 4-43 4-06 3-75 3-48 3-25 12
13 52-9 26-5 17-6 13-2 10-6. 8-82 7-56 6-62 5-88 5-29 4-81 4-41 4-07 3-78 3-53 13
14 57 1 28-6 191 14-3 11-4- 9-53 8-16 7-14 6-35 5-72 5-20 4-76 4-40 4-08 3-81 14
15 61-4 30-7 20-5 15-4 12-3 10-2 8-77 7-68 6-83 6-14 5-58 5-12 4-73 4-39 4-10 15
16 65-7 32-9 21-9 16-4 13-1 11 0 9-39 8-22 7-30 6-57 5-98 5-48 5 06 4-70 4-38 16
17 701 35-0 23-4 17-5 14-0 11-7 10 0 8-76 7-79 7-01 6-37 5-84 5-39 5 01 4-67 17
18 74-5 37-2 24-8 18-6 14-9 12-4 10-6 9-31 8-28 7-45 6-77 6-21 5-73 5-32 4-97 18
19 78-9 39-5 26-3 19-7 15-8 13-2 11-3 9-8Γ7 8-77 7-89 7-18 6-58 6 07 5-64 5-26 19
20 83-4 41-7 27-8 20-9 16-7 13-9 11-9 10-4 9-27 8-34 7·59 6-95 6-42 5-96 5-57 20
21 88 0 44 0 29-3 22 0 17-6 14-7 12-6 11-0 9-78 8-80 800 7-33 6-77 6·29 5-87 21
22 92-6 46-3 30-9 23-2 18-5 15-4 13-2 11-6 10-3 9-26 8-42 7-72 7-13 6-62 618 22
23 97-3 48-6 32-4 24-3 19-5 16-2 13-9 12-2 10-8 9-73 8-85 8-11 7-49 6-95 6-49 23
24 102 51-0 34-0 25-5 20-4 17-0 14-6 12-8 11-3 10-2 9-28 8-51 7-85 7-29 6-81 24
25 107 53-4 35-6 26-7 21-4 17-8 15-3 13-4 11-9 10-7 9-72 8-91 8-23 7-64 7-13 25
26 112 55-9 37-3 27-9 22-4 18-6 16 0 14-0 12-4 11-2 10-2 9-32 8-60 7-99 7-46 26
27 117 58-4 38-9 29-2 23-4 19-5 16-7 14-6 13 0 11-7 10-6 9-74 8-99 8-35 7-79 27
28 122 60-9 40-6 30-5 24-4 20-3 17-4 15-2 13-5 12-2 11-1 10-2 9-38 8-71 8-13 28
29 127 63-5 42-4 31-8 25-4 21-2 18-2 15-9 14-1 12-7 11-6 10-6 9-78 9 08 8-48 29
30 132 66-2 44-1 33-1 26-5 22-1 18-9 16-5 14-7 13-2 12 0 11-0 10-2 9-46 8-83 30
31 138 68-9 45-9 34-4 27-5 230 19-7 17-2 15-3 13-8 12-5 11-5 10-6 9-84 9-19 31
32 143 71-6 47-7 35-8 28-6 23-9 20-5 17-9 15-9 14-3 130 11-9 110 10-2 9-55 32
33 149 74-4 49-6 37-2 29-8 24-8 21-3 18-6 16-5 14-9 13-5 12-4 11-5 10-6 9-93 33
34 155 77-3 51-5 38-6 30-9 25-8 221 19-3 17-2 15-5 14-1 12-9 11-9 11-0 10-3 34
35 160 80-2 53-5 401 32-1 26-7 22-9 20-1 17-8 161 14-6 13-4 12-4 11-5 10-7 35
36 167 83-3 55-5 41-6 33-3 27-8 23-8 20-8 18-5 16-7 151 13-9 12-8 11-9 111 36
37 173 86-4 57-6 43-2 34-5 28-8 24-7 21-6 19-2 17-3 15-7 14-4 13-3 12-3 11-5 37
38 179 89-5 59-7 44-8 35-8 29-8 25-6 22-4 19-9 17-9 16-3 14-9 13-8 12-8 12 Ό 38
39 186 92-8 61-9 46-4 37-1 30-9 26-5 23-2 20-6 18-6 16-9 15-5 14-3 13-3 12-4 39
40 192 96-2 64-1 48-1 38-5 32-1 27-5 240 21-4 19-2 17-5 160 14-8 13-7 12-8 40
41 199 99-6 66-4 49-8 39-9 33-2 28-5 24-9 22-1 19-9 181 16-6 15-3 14-2 13-3 41
42 206 103 68-8 51-6 41-3 34-4 29-5 25-8 22-9 20-6 18-8 17-2 15-9 14-7 13-8 42
43 214 107 71-2 53-4 42-8 35-6 30-5 26-7 23-8 21-4 19-4 17-8 16-5 15-3 14-3 43
44 221 111 73-8 55-3 44-3 36-9 31-6 27-7 24-6 22-1 20-1 18-5 170 15-8 14-8 44
45 229 115 76-4 57-3 45-8 38-2 32-8 28-7 25-5 22-9 20-8 19-1 17-6 16-4 15-3 45
46 237 119 791 59-3 47-5 39-6 33-9 29-7 26-4 23-7 21-6 19-8 18-3 17-0 15-8 46
47 246 123 81-9 61-4 49-2 410 351 30-7 27-3 24-6 22-4 20-5 18-9 17-6 16-4 47
48 255 127 84-9 63-6 50-9 42-4 36-4 31-8 28-3 25-5 23-2 21-2 19-6 18-2 17-0 48
49 264 132 87-9 65-9 52-7 43-9 37-7 33-0 29-3 26-4 24-0 22-0 20-3 18-8 17-6 49
50 273 137 91-1 68-3 54-6 45-5 39 0 34-1 30-4 27-3 24-8 22-8 21-0 19-5 18-2 50
51 283 142 94-3 70-8 56-6 47-2 40-4 35-4 31-5 28-3 25-7 23-6 21-8 20-2 18-9 51
52 293 147 97-8 73-3 58-7 48-9 41-9 36-7 32-6 29-3 26-7 24-5 22-6 21-0 19-6 52
53 304 152 101 76-0 60-8 50-7 43-5 38-0 33-8 30-4 27-7 25-4 23-4 21-7 20-3 53
54 315 158 105 78-9 631 52-6 45-1 39-4 35-1 31-6 28-7 26-3 24-3 22-5 21 ·0 54
55 327 164 109 81-8 65-5 54-6 46-8 40-9 36-4 32-7 29-8 27-3 25-2 23-4 21-8 55
56 340 170 113 84-9 68-0 56-6 48·6 42-5 37-8 34-0 30-9 28-3 26-2 24-3 22-7 56
57 353 176 118 88-2 70-6 58-8 50-4 44-1 39-2 35-3 32-1 29-4 27-2 25-2 23-5 57
58 367 183 122 91-7 73-4 61-1 52-4 45-9 40-8 36-7 33-4 30-6 28-2 26-2 24-5 58
59 381 191 127 95-4 76-3 63-6 54-5 47-7 42-4 38-2 34-7 31-8 29-4 27-3 25-5 59
60 397 198 132 99-2 79-4 66-2 56-7 49-6 44-1 39-7 36-1 33-1 30-6 28-4 26-5 60

1 7 9 ° 1 7 9 ° 1 7 9 ° 1 7 9 ° 1 7 8 ° 1 7 8 ° 1 7 8 ° 1 7 8 ° 1 7 7 ° 1 7 7 ° 1 7 7 ° 1 7 7 ° 1 7 6 ° 1 7 6 ° 1 7 6 °

(J 45' 30' 15' 00' 45' 30’ 15’ 00' 45' 30' IS' 00' 45' 30' 15' 6
Q)

ω
a 180° 180° 180° 181° 181° Ι8 Γ 181° 182° 182° 182° 182° 183° 183° 183° 183° ο
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Named 
opposite 

to 
Latitude, except 

when 
H

our 
Angle 

is 
between 

90° 
and 

270°

3 “ 4° 4° 4 ° 4 ° 5 ° 5 ° 5 ° 5 ° 6 ° 6 ° 6 ° 6 ° T 7 ° T

r~ 45' 00' 15' 30' 45' 00' IS' 30' 45' 00' 15' 30' 45' 00' 15' 30’ r~

" 356° 356° 355° 355° 355° 355° 354° 354° 354° 354° 353s 353° 353° 353° 352° 352c
QJ

o 15' 00' 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 0
0 •00 •00 •00 •00 •00 ■00 ■00 ■00 •00 •00 ■00 •00 ■00 •00 •00 •00 0
t •27 •25 ■23 •22 •21 ■20 •19 ■18 •17 •17 ■16 ■15 ■15 •14 ■14 •13 1
2 •53 ■50 •47 •44 •42 ■40 ■38 •36 •35 •33 •32 •31 •30 •28 •27 ■27 2
3 •80 •75 •71 ■67 •63 ■60 •57 •54 ■52 •50 •48 ■46 •44 •43 •41 40 3
4 107 100 •94 ■89 •84 •80 •76 •73 ■69 ■67 •64 •61 •59 •57 ■55 •53 4
5 1-33 1-25 118 1-11 105 100 ■95 ■91 ■87 •83 •80 •77 •74 •71 ■69 66 5
6 1-60 1-50 1-41 1-34 1-26 1-20 1-14 1-09 1-04 1-00 •96 •92 •89 •86 ■83 •80 6
7 1-87 1-76 1-65 1-56 1-48 1-40 1-34 1-28 1-22 1-17 1-12 1-08 1-04 100 ■97 •93 7
8 2-14 2 01 1-89 1-79 1-69 1-61 1-53 1-46 1-40 1-34 128 1-23 1-19 1-14 1-10 1-07 8
9 2-42 2-27 213 2 01 1-91 1-81 1-72 1-65 1-57 1-51 1-45 1-39 1-34 1-29 1-25 1-20 9

10 2-69 2-52 2-37 2-24 2-12 2-02 1-92 1-83 1-75 1-68 1-61 1-55 1-49 1-44 1-39 1-34 0
11 2-97 2-78 2-62 2-47 2-34 2-22 2-12 202 1-93 1-85 1-77 1-71 1-64 1-58 1-53 1-48 11
12 3-24 3 04 2-86 2-70 2-56 2-43 2-31 2-21 2-11 2-02 1-94 1-87 1-80 1-73 1-67 1-61 12
13 3-52 3-30 311 2-93 2-78 2-64 2-51 2-40 2-29 2-20 2-11 2-03 1-95 1-88 1-81 1-75 13
14 3-80 3-57 3-35 3-17 300 2-85 2-71 2-59 2-48 2-37 2·28 2-19 211 2-03 1-96 1-89 14
15 4 09 3-83 3-61 3-40 3-22 3-06 2-92 2-78 2-66 2-55 2-45 2-35 2-26 218 2-11 2-04 15
16 4-37 410 3-86 3-64 3-45 3-28 3-12 2-98 2-85 2-73 2-62 2-52 2-42 2-34 2-25 2-18 16
17 4-66 4-37 4-11 3-88 3-68 3-49 3-33 318 3-04 2-91 2-79 2-68 2-58 2-49 2-40 2-32 17
18 4-96 4-65 4-37 4-13 3-91 3-71 3-54 3-38 3-23 309 2-97 2-85 2-75 2-65 2-55 2-47 18
19 5-25 4-92 4-63 4-38 414 3-94 3-75 3-58 3-42 3-28 3-14 3-02 2-91 2-80 2-71 2-62 19
20 5-55 5-21 4-90 4-62 4-38 4-16 3-96 3-78 3-61 3-46 3-32 3-19 308 2-96 2-86 2-76 20
21 5-86 5-49 5-17 4-88 4-62 4-39 4 18 3-99 3-81 3-65 3-51 3-37 3-24 313 3 02 2-92 21
22 6 16 5-78 5-44 5-13 4-86 4-62 4-40 4-20 4-01 3-84 3-69 3-55 3-41 3-29 3-18 307 22
23 6-48 6-07 5-71 5-39 5-11 4-85 4-62 4-41 4-22 4-04 3-88 3-73 3-59 3-46 3-34 3-22 23
24 6-79 6-37 5-99 5-66 5-36 5 09 4-85 4-62 4-42 4-24 4-07 3·91 3-76 363 3-50 3-38 24
25 7-11 6-67 6-27 5-92 5-61 5-33 5 08 4-84 4-63 4-44 4-26 409 3-94 3-80 3-67 3-54 25
26 7-44 6-98 6-56 6-20 5-87 5-57 5-31 5-07 4-84 4-64 4-45 4-28 4-12 3-97 3-83 3-70 26
27 7-77 7-29 6-86 6-47 613 5-82 5-55 5-29 5 06 4-85 4-65 4-47 4-30 415 4-01 3-87 27
28 811 7-60 7-15 6-76 6-40 608 5-79 5-52 5-28 5 06 4-85 4-67 4-49 4-33 4-18 4-04 28
29 8-46 7-93 7-46 704 6-67 6-34 6 03 5-76 5-50 5-27 5-06 4-87 4-68 4-52 4-36 4-21 29
30 8-81 8-26 7-77 7-34 6-95 6-60 6-28 6-00 5-73 5-49 5-27 5 07 4-88 4-70 4-54 4-39 30
31 917 8-59 8-09 7-63 7-23 6-87 6-54 6-24 5-97 5-72 5-49 5-27 508 4-89 4-72 4-56 31
32 9-53 8-94 8-41 7-94 7-52 7 14 6-80 6-49 6-21 5-95 5-71 5-48 5-28 5-09 4-91 4-75 32
33 9-91 9-29 8-74 8-25 7-82 7-42 7 07 6-74 6-45 6-18 5-93 5-70 5-49 5-29 5 10 4-93 33
34 10-3 9-65 908 857 8 12 7-71 7-34 7 01 6-70 6-42 6-16 5-92 5-70 5-49 5-30 5-12 34
35 10-7 100 9-42 8-90 8-43 800 7-62 7-27 6-95 6-66 6-39 6-15 5-92 5-70 5-50 5-32 35
36 111 10-4 9-78 9-23 8-74 8-30 7-91 7-55 7-22 6-91 6-63 6-38 6-14 5-92 5-71 5-52 36
37 11-5 10-8 101 9-57 9 07 8-61 8-20 7-83 7-48 7-17 6-88 6-61 6-37 614 5-92 5-72 37
38 11-9 11-2 10-5 9-93 9-40 8-93 8-50 8 11 7-76 7-43 7-13 6-86 6-60 6-36 6-14 5-93 38
39 12-4 11-6 10-9 10-3 9-75 9-26 8-81 8-41 8-04 7-70 7-39 7-11 6-84 6-60 6-37 6-15 39
40 12-8 12-0 11-3 10-7 101 9-59 913 8-71 8-33 7-98 7-66 7-36 7-09 6-83 6-60 6-37 40
41 13-3 12-4 11-7 11-0 10-5 9-94 9-46 9-03 8-63 8-27 7-94 7-63 7-34 7 08 6-83 6-60 41
42 13-7 12-9 121 11-4 10-8 10-3 9-80 9-35 8-94 8-57 8-22 7-90 7-61 7-33 7 08 6-84 42
43 14-2 13-3 12-5 11-8 11-2 10-7 101 9-68 9-26 8-87 8-51 818 7-88 7-59 7-33 7 08 43
44 14-7 13-8 13 0 12-3 11-6 110 10-5 10 0 9-59 9 19 8-82 8-48 8 16 7-86 7-59 7-34 44
45 15-3 14-3 13-5 12-7 12 0 11-4 10-9 10-4 9-93 9-51 913 8-78 8-45 814 7-86 7-60 45
46 15-8 14-8 13-9 13-2 12-5 11-8 11-3 10-8 10-3 9-85 9-46 9 09 8-75 8-43 8-14 7-87 46
47 16-4 15-3 14-4 13-6 12-9 12-3 11-7 11-1 10-6 10-2 9-79 9-41 9-06 8-73 8-43 8-15 47
48 16-9 15-9 14-9 14 1 13-4 12-7 121 11-5 11 0 10-6 101 9-75 9-38 905 8-73 8-44 48
49 17-6 16-5 15-5 14-6 .13-8 13-1 12-5 11-9 11-4 10-9 10-5 101 9-72 9-37 9-04 8-74 49
50 18-2 17-0 16 0 15 1 14-3 13-6 13-0 12-4 11-8 11-3 10-9 10-5 10-1 9-71 9-37 9 05 50
51 18-8 17-7 16-6 15-7 14-9 141 13-4 12-8 12-3 11-7 11-3 10-8 10-4 101 9-71 9-38 51
52 19-5 18-3 17-2 16-3 15-4 14-6 13-9 13-3 12-7 12-2 11-7 11-2 10.8 10-4 10-1 9-72 52
53 20-2 19-0 17-9 16-9 16-0 15-2 14-4 13-8 13-2 12-6 12-1 11-6 11-2 10-8 10-4 101 53
54 210 19-7 18-5 17-5 16-6 15-7 15-0 14-3 13-7 13-1 12-6 12-1 11-6 11-2 10-8 10-5 54
55 21-8 20-4 19-2 181 17-2 16-3 15-5 14-8 14-2 13-6 13-0 12-5 12 1 11-6 11-2 10-8 55
56 22-6 21-2 20-0 18-8 17-8 16-9 161 15-4 14-7 14-1 13-5 13 0 12-5 12 1 11-7 11-3 56
57 23-5 22 0 20-7 19-6 18-5 17-6 16-8 16 0 15-3 14-7 14-1 13-5 13-0 12-5 12-1 11-7 57
58 24-4 22-9 21-5 20-3 19-3 18-3 17-4 16-6 15-9 15-2 14-6 14-0 13-5 13 0 12-6 12-2 58
59 25-4 23-8 22-4 21-1 20-0 19-0 181 17-3 16-5 15-8 15-2 14-6 141 13-6 13-1 12-6 59
60 26-4 24-8 23-3 22-0 20-8 19-8 18-8 18 0 17-2 16-5 15-8 15-2 14-6 14-1 13-6 13-2 60

1 7 6 ° 1 7 6 ° 1 7 5 ° 1 7 5 ° 1 7 5 ° 1 7 5 ° 1 7 4 ° 1 7 4 ° 1 7 4 ° 1 7 4 ° 1 7 3 ° 1 7 3 ° 1 7 3 ° 1 7 3 ° 1 7 2 ° 1 7 2 °

iO 15' 00' 45' 30' 15' 00’ 45' 30' 15' 00' 45' 30' /S' 00' 45' 30' -
183° I84c 184° 184° 184° I85c 185° 185° 185° 186° 186° 186° 186° 187° 187° 187°
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3 ° 4 ° 4 ° 4 ° 4 ° 5 ° 5 ° 5 ° 5 ° 6 ° 6 ° 6 ° 6 ° 7 ° T ΤD
CD 45' 00' 15' 30' 45' 00' 15' 30' 45' 00' 15' 30' 45' 00' IS' 30 D

φn 356° 356° 355° 355° 355° 355° 354° 354° 354° 354° 353° 353° 353c 353° 352 352° ο
o 15' 00° 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' Ο

0 ■00 •00 •00 •00 •00 •00 ■00 ■00 •00 •00 •00 •00 ■00 •00 ■00 ■00 0
1 •27 ■25 ■24 •22 •21 •20 ■19 •18 •17 •17 •16 •15 •15 •14 •14 •13 12 ■53 •50 ■47 •45 •42 ■40 •38 ■36 •35 •33 •32 •31 ■30 •29 •28 •27 2
3 •80 •75 •71 ■67 ■63 ■60 •57 •55 ■52 •50 ■48 •46 •45 ■43 •42 ■40 3
4 107 100 •94 ■89 •84 •80 ■76 •73 •70 •67 •64 •62 •60 •57 •55 ■54 4
5 1-34 1-25 1-18 1-12 1-06 100 •96. ■91 ■87 ■84 ■80 ■77 •74 ■72 •69 •67 5
6 1-61 1-51 1-42 1-34 1-27 1-21 ME 110 1-05 101 •97 •93 •89 ■86 ■83 •81 6
7 1-88 1-76 1-66 1-56 1-48 1-41 1-34 1-28 1-23 1 17 1 13 1 08 1-04 1-01 ■97 •94 7
8 2-15 2 01 1-90 1-79 1-70 1-61 1-54 1-47 1-40 1-34 1-29 1-24 1-20 1-15 1-11 1 08 8
9 2-42 2-27 214 2 02 1-91 1-82 1-73 1-65 1-58 1-52 1-45 1-40 1-35 1-30 1-26 1.21 9

10 2-70 2-53 2-38 2-25 2-13 2-02 1-93 1-84 1-76 1-69 1-62 1-56 1-50 1-45 1-40 1-35 10
11 2-97 2-79 2-62 2-48 2-35 2-23 212 2 03 1-94 1-86 1-79 1-72 1-65 1-59 1-54 1-49 1112 3-25 3-05 2-87 2-71 2-57 2-44 2-32 2-22 2Ί2 2 03 1-95 1-88 1-81 1-74 1-68 1-63 12
13 3-53 3-31 3-12 2-94 2-79 2-65 2-52 2-41 2-30 2-21 212 2 04 1-96 1-89 1-83 1-77 13
14 3-81 3-57 3-36 3 18 3-01 2-86 2-72 2-60 2-49 2-39 2-29 2-20 2-12 2 05 1-98 1-91 14
15 4-10 3-84 3-62 3-41 3-24 3 07 2-93 2-80 2-67 2-56 2-46 2-37 2-28 2-20 2 12 2 05 15
16 4-38 4-11 3-87 3-65 3-46 3-29 313 2-99 2-86 2-74 2-63 2-53 2-44 2-35 2-27 2-20 16
17 4-67 4-38 4-13 3-90 3-69 3-51 3-34 319 3 05 2-92 2-81 2-70 2-60 2-51 2-42 2-34 17
18 4-97 4-66 4-38 4-14 3-92 3-73 3-55 3-39 3-24 3-11 2-98 2-87 2-76 2-67 2-57 2-49 18
19 5-26 4-94 4-65 4-39 4-16 3-95 3-76 3-59 3-44 3-29 316 3 04 2-93 2-83 2-73 2-64 19
20 5-57 5-22 4-91 4-64 4-40 4-18 3-98 3-80 3-63 3-48 3-34 3-22 3 10 2-99 2-88 2-79 20
21 5-87 5·50 5-18 4-89 4-64 4-40 4-20 4-01 3-83 3-67 3-53 3-39 3-27 3 15 3-04 2-94 21
22 6-18 5-79 5-45 5-15 4-88 4-64 4-42 4-22 4 03 3-87 3-71 3-57 3-44 3-32 3-20 3-10 22
23 6-49 6-09 5-73 5-41 5-13 4-87 4-64 4-43 4-24 4-06 3-90 3-75 3-61 3-48 3-36 3-25 23
24 6-81 6-38 601 5-67 5-38 5 11 4-87 4-65 4-44 4-26 4 09 3-93 3-79 3-65 3-53 3-41 24
25 713 6-68 6-29 5-94 5-63 5-35 5 10 4-87 4-65 4-46 4-28 4-12 3-97 3-83 3-70 3-57 25
26 7-46 6-99 6-58 6-22 5-89 5-60 5-33 5-09 4-87 4-67 4-48 4-31 4-15 4 00 3-86 3-74 26
27 7-79 7-30 6-88 6-49 615 5-85 5-57 5-32 5 09 4-87 4-68 4-50 4-34 4-18 4 04 3-90 27
28 813 7-62 7-17 6-78 6-42 610 5-81 5-55 5-31 5 09 4-88 4-70 4-52 4-36 4-21 4 07 28
29 8-48 7-95 7-48 7 06 6-69 6-36 6 0€ 5-78 5-53 5-30 509 4-90 4-72 4-55 4-39 4-25 29
30 8-83 8-28 7-79 7-36 6-97 6-62 6-31 6-02 5-76 5-52 5-30 5-10 4-91 4-74 4-57 4-42 30
31 9 19 8-61 811 7-66 7-26 6-89 b-57 6-27 600 5-75 5-52 5-31 5-11 4-93 4-76 4-60 31
32 9-55 8-96 8-43 7-96 7-55 7-17 6-83 6-52 6-24 5-98 5-74 5-52 5-32 5-13 4-95 4-79 32
33 9-93 9-31 8-76 8-28 7-84 7-45 7-10 5-78 6-48 6-21 5-97 5-74 5-53 5-33 5-15 4-98 33
34 10-3 9-67 9-10 8-60 8 15 7·74 7·37 7 04 6-73 6-45 6-20 5-96 5-74 5-54 5-34 5-17 34
35 10-7 100 9-45 8-92 8-46 803 7-65 7-31 6-99 6-70 6-43 5-19 5-96 5-75 5-55 5-36 35
36 111 10-4 9-80 9-26 8-77 8-34 7-94 7-58 7-25 6-95 6-67 6-42 6 18 5-96 5-76 5-57 36
37 11-5 10-8 10-2 9-60 910 8-65 8-24 7-86 7-52 7-21 6-92 6-66 6-41 618 5-97 5-77 37
38 11-9 11-2 10-5 9-96 9-43 8-96 8-54 8-15 7-80 7-47 718 6-90 6-65 6-41 6 19 5-99 38
39 12-4 11-6 10-9 10-3 9-78 9-29 8-85 8-45 808 7-75 7-44 7-15 6-89 6-65 6-42 6-20 39
40 12-8 12-0 11-3 10-7 10 1 9-63 9 17 8-75 8-38 8-03 7-71 7-41 7-14 6-89 6-65 6-43 40
41 13-3 12-5 11-7 1M 10E 9-97 9-50 9-07 8-68 8-32 7-98 7-68 7-40 7-13 6·89 6-66 41
42 13-8 12-9 121 11-5 10-9 10-3 9-84 9-39 8-99 8-61 8-27 7-95 7-66 7-39 7-13 6-90 42
43 14-3 13-4 12-6 11-9 11-3 10-7 10-2 9-73 9-31 8-92 8-57 8-24 7-93 7-65 7-39 7-14 43
44 14-8 13-8 13 0 12-3 117 111 10-6 101 9-64 9-24 8-87 8-53 8-22 7-92 7-65 7-40 44
45 15-3 14-3 13-5 12-7 121 11-5 10-9 10-4 9-98 9-57 9 19 8-83 8-51 8-21 7-92 7-66 45
46 15-8 14-3 14 0 13-2 12-5 11-9 11-3 10-8 10-3 9-91 9-51 915 8-81 8-50 8-21 7-93 46
47 16-4 15-4 14-5 13-7 13 0 12-3 11-7 11-2 10-7 10-3 9-85 9-47 9-12 8-80 8-50 8-22 47
48 17 0 15-9 15 0 14-2 13-4 12-7 12-1 11-6 11-1 10-6 10-2 9-81 9-45 9 11 8-80 8-51 48
49 17-6 16-5 15-5 14-7 13-9 13-2 12-6 12-0 11-5 11 0 10-6 10-2 9-79 9-44 9-12 8-81 49
50 18-2 17-1 161 15-2 14-4 13-7 13 0 12-4 11-9 11-4 10-9 10-5 10-1 9-78 9-44 913 50
51 18-9 17-7 16-7 15-7 14-9 14-2 13-5 12-9 12-3 11-8 11-3 10-9 10-5 10-1 9-79 9-46 51
52 19-6 18-3 17-3 16-3 15-5 14-7 14 0 13-4 12-8 12-2 11-8 11-3 10-9 10-5 10 1 9-81 52
53 20-3 19-0 17-9 16-9 16 0 15-2 14-5 13-8 13-2 12-7 12-2 11-7 11-3 10-9 10-5 10-2 53
54 21-0 19-7 18-6 17-5 16-6 15-8 15 0 14-4 13-7 13-2 12-6 12-2 11-7 11-3 10-9 10-5 54
55 21-8 20-5 19-3 18-2 17-2 16-4 15-6 14-9 14-3 13-7 131 12-6 12-2 11-7 11-3 10-9 55
56 22-7 21-3 20 0 18-9 17-9 17-0 16-2 15-5 14-8 14-2 13-6 L3 1 12-6 12-2 11·7 11-4 56
57 23-5 221 20-8 19-6 18-6 17-7 16-8 16-1 15-4 14-7 141 13-6 13 1 12-6 12-2 11-8 57
58 24-5 22-9 21-6 20-4 19-3 18-4 17-5 16-7 16 0 15-3 14-7 141 13-6 13-1 12-7 12-3 58
59 25-4 23-9 22-5 21-2 201 191 18-2 17-4 16-6 15-9 15-3 14-7 14-2 13-7 13-2 12-8 59
60 26-5 24-8 23-4 22-1 20-9 19-9 18-9 181 17-3 16-6 15-9 15-3 14-7 14-2 13-7 13-3 60

1 7 6 ° 1 7 6 ° 1 7 5 ° 1 7 5 ° 1 7 5 ° 1 7 5 ° 1 7 4 ° 1 7 4 ° 1 7 4 ° 1 7 4 ° 1 7 3 ° 1 7 3 ° 1 7 3 ° 1 7 3 ° 1 7 2 ° 1 7 2 °

6 15' 00' 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 6φQ 183° 184° 184° 184° 184° 185° 185° 185° 185° 186° 186° 186° 186° 187° 187° 187° α
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7 ° 7 ° 8 ° 8 U 8 ° 9 ° 9 ° 9 ° 9 ° 1 0 ° 1 0 ° 1 0 ° 1 0 ° 1 1 ° 1 1 °

I 30' 45' 00' IS' 30' 45' 00' 15' 30' 45' 00' 15' 30' 45' 00' 15' Γ "01
352° 352° 352° 351° 351° 351° 351° 350° 350° 350° 350° 349° 349° 349° 349° 348° r*

0 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' 00' 45' o
0 •00 ■00 •00 ■00 ■00 •00 •00 •00 ■00 ■00 ■00 •00 ■00 ■00 ■00 •00 0
1 •13 ■13 •12 •12 •12 •11 ■11 ■11 •10 •10 ■10 ■10 •09 •09 ■09 ■09 1
2 •27 •26 ■25 ■24 ■23 ■23 •22 •21 •21 ■20 •20 •19 ■19 ■18 •18 •18 2
3 •40 •39 •37 •36 •35 •34 ■33 ■32 •31 •30 •30 •29 •28 ■28 •27 •26 3
4 •53 •51 •50 •48 •47 •45 ■44 •43 ■42 ■41 •40 •39 ■38 •37 ■36 •35 4
5 ■66 ■64 •62 ■60 •59 •57 55 •54 •52 •51 •50 •48 ■47 •46 •45 •44 5
6 •80 •77 ■75 •72 ■70 ■68 ■66 ■65 •63 ■61 ■60 •58 ■57 •55 •54 •53 6
7 •93 •90 ■87 ■85 •82 ■80 ■78 ■75 •73 •72 ■70 ■68 •66 ■65 ■63 ■62 7
8 1-07 103 1-00 ■97 ■94 •91 ■89 •86 •84 •82 ■80 ■78 •76 •74 •72 •71 8
9 1-20 1-16 1-13 1-09 106 103 100 ■97 •95 •92 ■90 ■88 ■85 •83 •81 •80 9

10 1-.T4 1-30 1-25 1-22 1-18 1-15 1-11 108 105 1 03 1 00 •98 •95 •93 ■91 •89 10
11 1-48 1-43 1-38 1-34 1-30 1-26 1-23 1Ί9 1-16 1-13 1-10 1-07 1-05 102 100 •98 11
12 1-61 1-56 1-51 L-47 1-42 1-38 1-34 1-31 1-27 1-24 1-21 1 18 1-15 1-12 1 09 1-07 12
13 1-75 1-70 1-64 L-59 1-54 1-50 1-46 1-42 1-38 1-34 1-31 1-28 1-25 1-22 119 1-16 13
14 1-89 1-83 1-77 1-72 1-67 1-62- 1-57 1-53 1-49 1-45 1-41 1-38 1-35 1-31 1-28 1-25 14
15 2-04 1-97 1-91 1-85 1-79 1-74 1-69 1-64 1-60 1-56 1-52 1-48 1-45 1-41 1-38 1-35 15
16 2-18 211 2-04 1-98 1-92 1-86 1-81 1-76 1-71 1-67 1-63 1-59 1-55 1-51 1-48 1-44 16
17 2-32 2-25 218 2-11 2 05 1-99 1-93 1-88 1-83 1-78 1-73 1-69 1-65 1-61 1-57 1-54 17
18 2-47 2-39 2-31 2-24 2-17 211 2-05 2-00 1-94 1-89 1-84 1-80 1-75 1-71 1-67 1-63 18
19 2-62 2-53 2-45 2-37 2-30 2-24 217 2 11 2 06 2 00 1-95 1-90 1-86 1·81 1-77 1-73 19
20 2-76 2-67 2-59 2-51 2-44 2-36 2-30 2-23 2-18 2-12 2 06 2 01 1-96 1-92 1-87 1-83 20
21 2-92 2-82 2-73 2-65 2-57 2-49 2-42 2-36 2-29 2-23 2-18 2-12 2-07 2-02 1-97 1-93 21
22 3-07 2-97 2-87 2-79 2-70 2-63 2-55 2-48 2-41 2-35 2-29 2-23 218 2-13 2 08 2-03 22
23 3-22 3-12 3-02 2-93 2-84 2-76 2-68 2-61 2-54 2-47 2-41 2-35 2-29 2-24 218 2-13 23
24 3-38 3-27 3-17 3-07 2-98 2-89 2-81 2-73 2-66 2-59 2-53 2-46 2-40 2-35 2-29 2-24 24
25 3-54 3-43 3-32 3-22 312 3-03 2-94 2-86 2-79 2-71 2-64 2-58 2-52 2-46 2-40 2-34 25
26 3-70 3-58 3-47 3-36 3-26 3-17 3 08 2-99 2-91 2-84 2-77 2-70 2-63 2-57 2-51 245 26
27 3-87 3-74 3-63 3-51 3-41 3-31 3-22 3-13 3-04 2-97 2-89 2-82 2-75 2-68 2-62 2-56 27
28 4-04 3-91 3-78 3-67 3-56 3-45 3-36 3-26 3 18 3-09 3-02 2-94 2-87 2-80 2-74 2-67 28
29 4-21 4-07 3-94 3-82 3-71 3-60 3-50 3-40 3-31 3-23 3-14 3-07 2-99 2-92 2-85 2-79 29
30 4-39 4-24 4-11 3-98 3-86 3-75 3-65 3-55 3-45 3-36 3-27 3-19 3-12 3 04 2-97 2-90 30
31 4-56 4-42 4-28 4-14 4 02 3-90 3-79 3-69 ‘3-59 3-50 3-41 3-32 3-24 3 16 3 09 3 02 31
32 4-75 4-59 4-45 4-31 4-18 4-06 3-95 3-84 3-73 3-64 3-54 3-46 3-37 3-29 3-21 3-14 32
33 4-93 4-77 4-62 4-48 4-35 4-22 4-10 3-99 3-88 3-78 3-68 3-59 3-50 3-42 3-34 3-26 33
34 5-12 4-96 4-80 4-65 4-51 4-38 4-26 4-14 4-03 3-93 3-83 3-73 3-64 3-55 3-47 3-39 34
35 5-32 5-15 4-98 4-83 4-69 4-55 4-42 4-30 4-18 4-08 3-97 3-87 3-78 3-69 3-60 3-52 35
36 5-52 5-34 5-17 501 4-86 4-72 4-59 4-46 4-34 4-23 4-12 4-02 3-92 3-83 3-74 3-65 36
37 5-72 5-54 5-36 5-20 5-04 4-90 4-76 4-63 4-50 4-39 4-27 4-17 4-07 3-97 3-88 3-79 37
38 5-93 5-74 5-56 5-39 5-23 5-08 4-93 4-80 4-67 4-55 4-43 4-32 4-22 4-12 4-02 3-93 38
39 6-15 5-95 5-76 5-58 5-42 5-26 5-11 4-97 4-84 4-71 4-59 4-48 4-37 4-27 4-17 407 39
40 6-37 6-17 5-97 5-79 5 61 5-45 5-30 5-15 5-01 4-88 4-76 4-64 4-53 4-42 4-32 4-22 40
41 6-60 6-39 6-19 6-00 5-82 5-65 5-49 5-34 5-19 5 06 4-93 4-81 4-69 4-58 4-47 4-37 41
42 6-84 6·62 6-41 6-21 6 02 5-85 5-69 5-53 5-38 5-24 5 11 4-98 4-86 4-74 4-63 4-53 42
43 7-08 6-85' 6-64 6-43 6-24 6-06 5-89 5-73 5-57 5-43 5-29 5-16 5-03 4-91 4-80 4-69 43
44 7-34 7-10 6-87 6-66 6-46 6-27 6-10 5-93 5-77 5-62 5-48 5-34 5-21 5 09 4-97 4-85 44
45 7-60 7-35 7-12 6-90 6-69 6-50 6-31 6-14 5-98 5-82 5-67 5-53 5-40 5-27 515 5 03 45
46 7-87 7-61 7-37 7-14 6-93 6-73 6-54 6-36 6-19 6 03 5-87 5-73 5-59 5-46 5-33 5-21 46
47 8-15 7-88 7-63 7-40 718 6-97 6-77 6-59 6-41 6-24 6 08 5-93 5-79 5-65 5-52 5-39 47
48 8-44 8 16 7-90 7-66 7-43 7-22 7-01 6-82 6-64 6-46 6-30 634 5-99 5-85 5-71 5-58 48
49 8-74 8-45 8-19 7-93 7-70 7-47 7-26 7-06 6-87 6-69 6-52 6-36 6 21 6-06 5-92 5-78 49
50 9 05 8-76 8-48 8-22 7-97 7-74 7-52 7-32 7-12 6-94 6-76 6-59 643 6-28 6-13 5-99 50
51 9-38 9 07 8-79 852 8-26 8 02 7 80 7-58 7-38 7-19 7 00 6-83 6-66 6-50 6-35 6-21 51
52 9-72 9-40 9 11 8-83 8-56 8-32 8-08 7-86 7-65 7-45 7-26 7-08 6-91 6-74 6-58 6-43 52
53 101 9-75 9-44 9-15 8-88 8-62 8-38 8 15 7-93 7-72 7-53 7-34 7 16 6-99 6-83 6-67 53
54 10-5 10 1 9-79 9-49 9-21 894 8-69 8-45 8-23 8 01 7-81 7-61 743 7-25 7 08 6-92 54
55 108 10-5 10-2 985 9-56 9-28 9 02 8-77 8-53 8-31 8-10 7-90 7-71 7-52 7-35 7-18 55
56 11-3 10-9 10-5 10-2 9-92 9-63 9-36 9 10 8-86 8-63 8-41 8-20 8 00 7-81 7-63 7-45 56
57 11-7 11-3 11 0 10-6 10-3 10 0 9-72 946 9-20 8-96 8-73 8-52 8-31 8 11 7-92 7-74 57
58 12-2 11-8 11-4 11 0 10-7 10-4 10-1 9-83 9-56 9-31 9 08 8-85 8-64 8-43 8-23 8 05 58
59 12-6 12-2 11-8 11-5 111 10-8 10-5 10-2 995 9-69 9-44 9-20 8-98 8-77 8-56 8-37 59
60 13-2 12-7 12-3 11-9 11-6 11-3 10-9 10-6 10-4 10 1 9-82 9-58 9-35 9-12 8-91 8-71 60

1 7 2 ° 1 7 2 ° 1 7 2 ° Ι 7 Γ 1 7 1 ° 1 7 1 ° 1 7 1 ° 1 7 0 ° 1 7 0 i 7 0 ° 1 7 0 ° 1 6 9 ° 1 6 9 ° 1 6 9 ° 1 6 9 ° 1 6 8 °
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$ 352° 352° 352° 35! 351° 351° 351° 350c 350° 350° 350° 349° 349° 349° 349° 348° o
Q 30' 15' 00' 45' 30’ 15' 00' 45' 30' 15' 00' 45' 30' 15’ 00' 45' O
0 •00 •00 ■00 ■00 •00 ■00 ■00 ■00 •00 ■00 ■00 ■00 ■00 •00 •00 ■00 0
1 ■13 •13 ■13 •12 ■12 ■12 •11 ■11 •11 •10 •10 ■10 •10 •09 ■09 ■09 1
2 ■27 •26 •25 •24 ■24 ■23 ■22 •22 •21 •21 ■20 •20 ■19 •19 ■18 •18 2
3 ■40 •39 ■38 •37 ■36 •35 •34 ■33 ■32 •31 ■30 •30 ■29 •28 •27 ■27 3
4 •54 ■52 •50 •49 •47 ■46 •45 ■44 ■42 ■41 ■40 •39 •38 ■38 •37 ■36 4
5 •67 •65 ■63 ■61 •59 •58 ■56 ■54 •53 •52 ■50 •49 ■48 •47 •46 ■45 5
6 •81 ■78 •76 ■73 •71 ■69 •67 ■65 ■64 ■62 ■61 •59 •58 •56 •55 •54 6
7 •94 ■91 ■88 •86 •83 •81 ■79 •76 •74 ■73 •71 •69 ■67 •66 ■64 •63 7
8 108 1 04 101 ■98 •95 •92 ■90 ■87 •85 ■83 •81 •79 •77 •75 •74 •72 8
9 1-21 117 114 1 10 107 104 101 •99 •96 ■94 ■91 •89 •87 •85 •83 •81 9

10 1-35 1-31 1-27 1-23 1 19 116 113 1 10 1 07 1-04 102 •99 •97 •95 •92 •90 10
11 1-49 1-44 1-40 1-35 1-32 1-28 1-24 1-21 118 115 1.12 109 1-07 104 1-02 1 00 11
12 1-63 1-58 1-53 1-48 1-44 1-40 1-36 1-32 1-29 1-26 1-22 119 1-17 114 111 1 09 12
13 1-77 1-71 1-66 161 1-56 1-52 1-48 1-44 1-40 1-36 1-33 1-30 1-27 1-24 1-21 118 13
14 1-91 1-85 1-79 1-74 1-69 1-64 1-59 1-55 1-51 1-47 1-44 1-40 1-37 1-34 1-31 1-28 14
15 2 05 1-99 1-93 1-87 1-81 1-76- 1-71 1-67 1-62 1-58 1-54 1-51 1-47 1-44 1-40 1-37 15
16 2-20 2 13 2 06 2-00 1-94 1-88 1-83 1-78 1-74 1-69 1-65 1-61 1-57 1-54 1-50 1-47 16
17 2-34 2-27 2-20 2-13 2 07 2 01 1-95 1-90 1-85 1-80 1-76 1-72 1-68 1-64 1-60 1-57 17
18 2-49 2-41 2-33 2-26 2-20 2 14 2 08 2-02 1-97 1-92 1-87 1-83 1-78 1-74 1-70 1-67 18
19 2-64 2-55 2-47 2-40 2-33 2-26 2-20 2 14 2-09 2-03 1 98 1-94 1-89 1-85 1-80 1-76 19
20 2-79 2-70 2-62 2-54 2-46 2-39 2-33 2-26 2-21 2-15 2 10 2-05 2 00 1-95 1-91 1-87 20
21 2-94 2-85 2-76 2-68 2-60 2-52 2-45 2-39 2-33 2-27 2-21 2 16 2 11 2 06 2 01 1-97 21
22 3-10 3 00 2-90 2-82 2-73 2-66 2-58 2 51 2-45 2-39 2-33 2-27 2-22 2-17 2-12 2 07 22
23 3-25 3 15 3-05 2-96 2-87 2-79 271 2-64 2-57 2-51 2-44 2-39 2-33 2-28 2-22 2 18 23
24 3-41 3-30 3-20 3 10 3 01 2·· 93 2-85 2-77 2-70 2-63 2-56 2-50 2-44 2-39 2-33 2-28 24
25 3-57 3-46 3-35 3-25 3 15 3 07 2-98 2-90 2-83 2-75 2-69 2-62 2-56 2-50 2-44 2-39 25
26 3-74 3-62 3-50 3-40 3-30 3-21 3-12 3 03 2-96 2-88 2-81 2-74 2-68 2-61 2-56 2-50 26
27 3-90 3-78 3-66 3 55 3-45 3-35 3-26 3-17 3 09 3 01 2-93 2-86 2-80 2-73 2-67 2-61 27
28 4-07 3-94 3-82 3-71 3-60 3-50 3-40 3-31· 3-22 3-14 3-06 2-99 2-92 2-85 2-79 2-73 28
29 4-25 4-11 3-98 3-86 3-75 3-64 3-54 3-45 3-36 3-27 3-19 3 12 3 04 2-97 2-91 2-84 29
30 4-42 4-28 4-15 4 02 3-91 3-80 3 69 3-59 3-50 3-41 3-32 3-24 3 17 3 10 3 03 2-96 30
31 4-60 4-46 4-32 4-19 4-07 3-95 3-84 3-74 3-64 3-55 3-46 3-38 3-30 3-22 3-15 3 08 31
32 4-79 4-63 4-49 4-35 4-23 4 11 3-99 3-89 3-79 3-69 3-60 3-51 3-43 3-35 3-27 3-20 32
33 4-98 4-82 4-67 4-53 4-39 4-27 4-15 4 04 3-93 3 83 3-74 3-65 3-56 3-48 3-40 3-33 33
34 5-17 5 00 4-85 4-70 4-56 4-43 4-31 4-20 4 09 3-98 3-88 3-79 3-70 3-62 3-53 3-46 34
35 5-36 5 19 5 03 4-88 4-74 4-60 4-48 4-36 4-24 413 4 03 3-93 3-84 3-75 3-67 3-59 35
36 5-57 5-39 5-22 5 06 4-92 4-78 4-64 4-52 4-40 4-29 4-18 4-08 3-99 3-90 3 81 3-72 36
37 5-77 5-59 5-41 5-25 5-10 4-95 4-82 4-69 4-57 4-45 4-34 4-23 4-14 4 04 3-95 3-86 37
38 5-99 5-79 5-61 5-44 5-29 5-14 5 00 4-86 4-73 4-61 4-50 4-39 4-29 4 19 4 09 4 00 38
39 6-20 6 01 5-82 5-64 5-48 5-32 5 18 5 04 4-91 4-78 4-66 4-55 4-44 4-34 4-24 4-15 39
40 6-43 6-22 6 03 5-85 5-68 5-52 5-36 5-22 5 08 4-95 4-83 4-72 4-60 4-50 4-40 4-30 40
41 6-66 6-45 6-25 6-06 5-88 5-71 5-56 5-41 5-27 5 13 5 01 4-89 4-77 4-66 4-56 4-46 41
42 6-90 6-68 6-47 6-27 6-09 5-92 5-76 5-60 5-46 5-32 5 19 5 06 4-94 4-83 4-72 4-62 42
43 7-14 6-92 6-70 6-50 6-31 6 13 5-96 5-80 5-65 5-51 5-37 5-24 5 12 5 00 4-89 4-78 43
44 7-40 7 16 6-94 6-73 6-53 6-35 617 6 01 5-85 5-70 5-56 5-43 5-30 5 18 5 06 4-95 44
45 7-66 7-42 7 19 6-97 6-77 6-57 6-39 6-22 6 06 5-90 5-76 5-62 5-49 5-36 5-24 5 13 45
46 7-93 7-68 7-44 7-22 7 01 6-81 6-62 6-44 6-27 6-11 5-96 5-82 5-68 5-55 5-43 5-31 46
47 8-22 7-95 7-71 7-47 7-26 7 05 6-86 6-67 6-50 6-33 6 18 6 03 5-88 5-75 5-62 5-50 47
48 8-51 8-24 7-98 7-74 7-51 7-30 7-10 6-91 6-73 6-56 6-40 6-24 6 09 5-95 5-82 5-69 48
49 8-81 8-53 8-27 8 02 7-78 7-56 7-35 7-16 6-97 6-79 6-62 6-46 6-31 6-17 6 03 5-90 49
50 9 13 8-84 8-56 8-31 8 06 7-83 7-62 7-41 7-22 7 04 6-86 6-70 6-54 6-39 6-25 611 50
51 9-46 9 16 8-87 8-61 8-35 812 7-89 7-68 7-48 7-29 7 11 6-94 6-78 6-62 6-47 6-33 51
52 9-81 9-49 9-20 8-92 8-66 8-41 818 7-96 7-75 7-56 7-37 7 19 7 02 6-86 6-71 6-56 52
53 10-2 9-84 9-54 9-25 8-98 8-72 8-48 8-26 8 04 7-84 7 64 7-46 7-28 7 11 6-95 6-80 53
54 10-5 10-2 9-89 9-59 9-31 9-05 8-80 8-56 8-34 8 13 7-93 7-73 7-55 7-38 7-21 7-06 54
55 10-9 10-6 10-3 9-95 9-66 9-39 9 13 8-88 8-65 8-43 8-22 8 03 7-84 7-66 7-48 7-32 55
56 11-4 11 0 10-7 10-3 10 0 9-75 9-48 9-22 8-98 8-75 8-54 8-33 8 14 7-95 7-77 7-60 56
57 11-8 11-4 111 10-7 10-4 101 9-84 9-58 9-33 9 09 8-87 8-65 8-45 8-26 8 07 7-89 57
58 12-3 11-9 11-5 11-2 10-8 10-5 10-2 9-96 9-70 9-45 9-22 8-99 8-78 8-58 8-39 8-20 58
59 12-8 12-3 12 0 11-6 11-3 10-9 10-6 10-4 10 1 9-83 9 58 9-35 913 8-92 8-72 8-53 59
60 13-3 12-8 12-4 12 1 11-7 11-4 11 1 10-8 10-5 10-2 9-97 9-73 9-50 9-29 9 08 8-88 60
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Ια: 15' 30' 45' 00' 15' 30' 45' 00' 15' 30' 45' 00' 15' 30' 45' 00' Ι

348

COroo

0 348 °  348° 347° 3470 3470 347 0 346° 346 0 346 0 346° 345 0 3 4 5 c 345°345c
ο:

0 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15 00' 45' 30' 15' 00· o
0 •00 -00 •00 -00 •00 -00 •00 -00 •00 -00 •00 -00 ■00 -00 •00 -00 o1 ■09 -09 ■08 -08 •O S •08 •08 -08 ■07 -07 ■07 -07 •07 -07 ■07 -07 12 ■18 -17 •17 -16 •16 -16 •15 -15 •15 -15 •14 -14 •14 -14 •13 -13 23 •26 -26 •25 -25 ■24 -24 •23 -23 •22 -22 •21 -21 •21 -20 •20 -20 34 ■0b •34 •34 •33 •32 -32 ■31 •30 •30 -29 •29 -28 ■28 -27 •27 -26 45 •44 •43 •42 ■41 •40 •39 •39 -38 •37 •36 •36 •35 •34 -34 •33 -33 56 •53 •52 •51 •49 •48 •47 •46 •46 •45 •44 ■43 •42 •41 •41 •40 -39 6* 7 ■62 ■60 •59 •58 •57 •55 •54 ■53 •52 •51 •50 •49 •48 •47 •47 -46 78 ■71 •69 • 6 8 ■ 6 6 •65 •63 •62 •61 •60 •59 •57 ■56 •55 •54 •53 -52 8:  9 

10
■80 •78 •76 •75 •73 ■71 •70 •69 ■67 •66 •65 •64 •62 •61 •60 -59 9•89 •87 •85 •83 ■81 •80 •78 •76 •75 ■73 •72 •71 •69 •68 •67 -66 10

11 •98 ■96 •94 •91 ■90 ■88 ■86 •84 •83 •81 •79 •78 •77 •75 •74 -73 1112 1-07 104 1-02 1-00 ■98 ■96 ■94 •92 •90 •89 ■87 ■85 •84 •82 •81 -79 1213 1-16 113 111 109 1-06 1-04 1-02 1 00 ■98 ■96 •94 •93 ■91 ■89 •88 -86 1314 1*25 1-23 1-20 1-17 115 1-12 1-10 108 106 1-04 1-02 1-00 ■98 ■96 ■95 -93 1415 1-35 1-32 1-29 1-26 1-23 1-21 118 116 114 1-12 1-10 107 1-06 104 1-02 1-00 15
16 1-44 1-41 1-38 1-35 1-32 1-29 1-27 1-24 1-22 119 1-17 115 1-13 1-11 109 1-07 1617 1-54 1-50 1-47 1-44 1-41 1-38 1-35 1-32 1-30 1-27 1-25 1-23 1-20 1-18 116  114 1718 1-63 1-60 1-56 1-53 1-50 1-47 1-44 1-41 1-38 1-35 1-33 1-30 1-28 1-26 1-23 1-21 1819 1-73 1-69 1-66 1-62 1-59 1-55 1-52 1-49 1-46 1-43 1-41 1-38 1-36 1-33 1-31 1-29 1920 1-83 1-79 1-75 1-71 1 - 6 8 1-64 1-61 1-58 1-55 1-52 1-49 1-46 1-43 1-41 1-38 1-36 2021 1-93 1-89 1-85 1-81 1-77 1-73 1-70 1-66 1-63 1-60 1-57 1-54 1-51 1-48 1-46 1-43 2122 2-03 1-99 1-94 1-90 1 - 8 6 1-82 1-79 1-75 1-72 1-68 1-65 1-62 1-59 1-56 1-53 1-51 2223 2 13 2-09 2-04 2 00 1-96 1-91 1-88 1-84 1-80 1-77 1-73 1-70 1-67 1-64 1-61 1-58 2324 2-24 2-19 2-14 2 09 2-05 2-01 1-97 1-93 1-89 1-85 1-82 1-79 1-75 1-72 1-69 1-66 2425 2-34 2-29 2-24 2-19 215 2-10 2 06 202 1-98 1-94 1-91 1-87 1-84 1-80 1-77 1-74 25
26 2-45 2-40 2-34 2-29 2-25 2-20 2-16 2-11 2-07 2 03 1-99 1-96 1-92 1-89 1-85 1-82 2627 2-56 2-50 2-45 2-40 2-35 2-30 2-25 2-21 2-16 2-12 2-08 2-04 2 01 1-97 1-94 1-90 2728 2-67 2-61 2-56 2-50 2-45 2-40 2-35 2-30 2-26 2-21 2-17 2-13 2-09 2 06 2-02 1-98 2829 2-79 2-73 2-66 2-61 2-55 2-50 245 2-40 2-35 2-31 2-27 2-22 218 2-14 2-11 2-07 2930 2-90 2-84 2-78 2-72 2-66 2-60 2-55 2-50 2-45 2-40 2-36 2-32 2-27 2-23 2-19 215 30
31 3-02 2-95 2-89 2-83 2-77 2-71 2-66 2-60 2-55 2-50 2-46 2-41 2-37 2-32 2-28 2-24 3132 3-14 3-07 3 00 2-94 2-88 2-82 2-76 2-71 2-65 2-60 2-55 2-51 2-46 2-42 2-37 2-33 3233 3-26 3 19 3-12 3-06 2-99 2-93 2-87 2-81 2-76 2-71 2-66 2-61 2-56 2-51 2-47 2-42 3334 3-39 3-32 3-24 3-17 3-11 304 2-98 2-92 2-86 2-81 2-76 2-71 2-66 2-61 2-56 2-52 3435 3-52 3-44 3-37 3-29 3-22 3-16 309 3-03 2-97 2-92 2-86 2-81 2-76 2-71 2-66 2-61 35
36 3-65 3-57 3-49 3-42 3-35 3-28 3-21 3Ί5 3-09 3 03 2-97 2-91 2-86 2-81 2-76 2-71 3637 3-79 3-70 3-62 3-55 3-47 3-40 3-33 3-26 3-20 3-14 308 3-02 2-97 2-91 2-86 2-81 3738 3-93 3-84 3-76 3-68 3-60 3-52 3-45 3-38 3-32 3-25 319 3-13 3 08 3 02 2-97 2-92 3839 4-07 3-98 3-89 3-81 3-73 3-65 3-58 3-51 3-44 3-37 3·31 3-25 3-19 313 3 08 3 02 3940 4-22 4-12 4 03 3-95 3-86 3-78 3-71 3-63 3-56 3-50 3-43 3-37 3-30 3-24 3-19 3-13 40
41 4-37 4-27 418 4-09 4-00 3-92 3-84 3·77 3-69 3-62 3-55 3-49 3-42 3-36 3-30 3-24 4142 4-53 4-43 4-33 4-24 4-15 4-06 3-98 3-90 3-82 3-75 3-68 3-61 3-55 3-48 3-42 3-36 4243 4-69 4-58 4-48 4-39 4-30 4-21 4-12 4-04 3-96 3-88 3-81 3-74 3 ·67 3-61 3-54 3-48 4344 4-85 4-75 4-64 4-54 4-45 4-36 4-27 418 4-10 4-02 3-95 3-87 3-80 3-73 3-67 3-60 4445 5-03 4-92 4-81 4-70 4-61 4-51 4-42 4-33 4-25 4-17 4-09 4 01 3-94 3-87 3-80 3-73 45
46 5-21 5 09 4-98 4-87 4-77 4-67 4-58 4-49 4-40 4-31 4-23 4-15 408 4-00 3-93 3-86 4647 5-39 5-27 5-16 5 05 4-94 4-84 4-74 4-65 4-56 4-47 4-38 4-30 4-22 4-15 4-07 4 00 4748 5-58 5-46 5-34 5-23 5-12 5-01 4-91 4-81 4-72 4-63 4-54 4-45 4-37 4-29 4-22 4-14 4849 5-78 5-65 5-53 5·41 5-30 5-19 5 08 4-98 4-89 4-79 4-70 4-61 4-53 4-45 4-37 4-29 4950 5-99 5-86 5-73 5-61 5-49 5-38 5-27 5-16 5 06 4-96 4-87 4-78 4-69 4-61 4-53 4-45 50
51 6-21 6-07 5-94 5-81 5-69 5-57 5-46 5-35 5-24 5-14 5-05 4-95 4-86 4-77 4-69 4-61 5152 6-43 6-29 6-15 602 5-90 5-77 5-66 5-55 5-44 5-33 5-23 5-13 5-04 4-95 4-86 4-78 5253 6-67 6-52 6-38 6-24 611 5-99 5-86 5-75 5-64 5-53 5-42 5-32 5-23 5-13 5-04 4-95 5354 6-92 6-77 6-62 6-48 6-34 6-21 6-08 5-96 5-85 5-73 5-62 5-52 5-42 5-32 5-23 5Ί4 5455 7 18 7-02 6-87 6-72 6-58 6-44 6-31 6-19 6-07 5-95 5-84 5-73 5-62 5-52 5-42 5-33 55
56 7-45 7-29 7-13 6-97 6-83 6-69 6-55 6-42 6-30 6 18 6 06 5-95 5-84 5-73 5-63 5-53 5657 7-74 7-57 7-40 7-24 7-09 6-95 6-81 6-67 6-54 6-41 6-29 6-18 6-06 5-95 5-85 5-75 5758 3-05 7-87 7-69 7-53 7-37 7-22 7-07 6-93 6-80 6-67 6-54 6-42 6-30 6-19 5-08 5-97 5859 3-37 3-18 8-00 7·83 7-67 7-51 7-36 7-21 7-07 6-93 6-80 6-68 6-55 3-44 6-32 6-21 5960 8-71 8-51 8-33 815 7-98 7-81 7-65 7-50 7-36 7-21 7 08 6-95 5-82 6-70 6-58 6-46 60

6 8 ° 1 6 8 ° 1 6 8 ° 1 6 8 ° 1 6 7 ° 1 6 7 ° 1 6 7 ° 1 6 7 ° 1 6 6 ° 1 6 6 ° 1 6 6 ° 1 6 6 ° 1 6 5 ° 1 6 5 ° 1 6 5 °  1 6 5 °

ω 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' 00'’
191° 191° 191° 192° 192° 192° 192° 193 = 193° 193° 193° 194° 194° 194“ 194° 195° ro—I
15' 30' 45' 00’ 15' 30' 45' 00' 15' 30' 45' 00' 15' 30’ 45' 00'
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C

<
h_DO
X

.c

+«*a
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i l° 11° 11° 12° 12° 12° 12° 13° 13° 13° 13° 14° 14° 14° 14° 15°
σ
CD

15' 30' 45' 00' 15' 30' 45' 00’ 15' 30' 45' 00’ 15' 30' 45' 00' σ
O 348° 348° 348° 348° 347° 347° 347c 347° 346° 346° 346° 346° 345° 345° 345° 345° b
o 45' 30' 15’ 00' 45' 30' 15' 00' 45’ 30' 15' 00' 45' 30' 15' 00' 0
0 ■00 •00 •00 ■00 •00 ■00 •00 •00 ■00 •00 ■00 •00 •00 •00 •00 •00 0
1 •09 •09 •09 ■08 ■08 ■08 •08 ■08 •08 •08 •07 •07 •07 •07 •07 ■07 1
2 •18 •18 ■17 ■17 •17 •16 •16 •16 •15 •15 •15 •14 •14 ■14 •14 ■13 2
3 •27 •26 •26 •25 •25 •24 •24 •23 •23 •22 •22 •22 •21 •21 •21 •20 3
4 •36 •35 •34 •34 •33 •32 •32 •31 •31 •30 -29 •29 •28 ■28 •28 •27 4
5 •45 •44 •43 •42 •41 •40 •40 •39 •38 ■38 •37 •36 •36 ■35 •34 •34 5
6 •54 •53 •52 •51 •50 ■49 ■48 •47 •46 •45 •44 •43 •43 •42 •41 •41 6
7 ■63 •62 •60 •59 ■58 •57 •56 •55 •54 ■53 •52 •51 •50 •49 •48 •47 7
8 •72 •71 •69 ■68 ■66 •65 •64 ■62 •61 •60 ■59 •58 •57 •56 •55 •54 8
9 •81 •79 •78 •76 •75 •73 •72 •70 •69 ■68 •67 •65 ■64 •63 ■62 •61 9

10 •90 •88 •87 •85 •83 ■82 •80 ■78 •77 ■76 •74 ■73 •72 •70 •69 •68 10
11 100 ■98 ■96 •93 •92 ■90 •88 •86 ■85 •83 •82 •80 •79 ■78 ■76 •75 11
12 1-09 1-07 1-04 1-02 100 ■98 •96 •94 •93 ■91 •89 •88 ■86 •85 •84 ■82 12
13 118 1-16 1-13 1-11 1 09 1-07 105 1-03 1-01 ■99 •97 •95 •94 •92 ■91 •89 13
14 1-28 1-25 1-22 1-20 1-18 1-15 113 1-11 1 09 107 1-05 103 1-01 100 •98 •96 14
15 1-37 1-34 1-32 1-29 1-26 1-24 1-21 1-19 1-17 1-15 1-13 111 1 09 1-07 1-05 1-04 15
16 1-47 1-44 1-41 1-38 1-35 1-32 1-30 1-27 1-25 1-23 1-21 1-19 1-16 1-15 113 111 16
17 1-57 1-53 1-50 1-47 1-44 1-41 1-39 1-36 1-33 1-31 1-29 1-26 1-24 1-22 1-20 1 18 17
18 1-67 1-63 1-60 1-56 1-53 1-50 1 47 1-44 1-42 1-39 1-37 1-34 1-32 1-30 1-28 1-26 18
19 1-76 1-73 1-69 1-66 1-62 1-59 1-56 1-53 1-50 1-47 1-45 1-42 1-40 1-38 1-35 1-33 19
20 1-87 1-83 1-79 1-75 1-72 1-68 1-65 1-62 1-59 1-56 1-53 1-50 1-48 l-4‘5 1-43 1-41 20
21 1-97 1-93 1-89 1-85 1-81 1-77 1-74 1-71 1-67 1-64 1-62 1-59 1-56 1-53 1-51 1-48 21
22 2-07 2 03 1-98 1-94 1-90 1-87 1-83 1-80 1-76 1-73 1-70 1-67 1-64 1-61 1-59 1-56 22
23 2-18 2-13 208 2-04 2 00 1-96 1-92 1-89 1-85 1-82 1-79 1-75 1-72 1-70 1-67 1-64 23
24 2-28 2-23 219 2-14 2 10 2 06 2-02 1-98 1-94 1-91 1-87 1-84 1-81 1-78 1-75 1-72 24
25 2-39 2-34 2-29 2-24 2-20 2-15 2-11 2 07 2-03 2 00 1 96 1-93 1-89 1·86 1-83 1-80 25
26 2-50 2-45 2-40 2-35 2-30 2-25 2-21 2-17 2-13 2-09 2 05 2 02 1-98 1-95 1-92 1-88 26
27 2-61 2-56 2-50 2-45 2-40 2-35 2-31 2-27 2-22 2-18 2 14 2-11 2 07 2-04 200 1-97 27
28 2-73 2-67 2-61 2-56 2-51 2-46 2-41 2-36 2-32 2-28 2-24 2-20 2-16 2-12 2 09 2 05 28
29 2-84 2-78 2·72 2-67 2-61 2-56 2-51 2-46 2-42 2-37 2-33 2-29 2-25 2-21 2-18 2-14 29
30 2-96 2-90 2-84 2-78 2-72 2-67 262 2-57 2-52 2-47 2-43 2-39 2-35 2-31 2-27 2-23 30
31 3-08 3 01 2-95 2-89 2-83 2-78 2-72 2-67 2-62 2-57 2-53 2-48 2-44 2-40 2-36 2-32 31
32 3-20 3-13 3 07 3-01 2-95 2-89 2-83 2-78 2-73 2-68 2-63 2-58 2-54 2-50 2-45 2-41 32
33 3-33 3-26 3-19 3-12 3 06 3-00 2-94 2-89 2-83 2-78 2-73 2-68 2-64 2-59 2-55 2-51 33
34 3-46 3-38 3-31 3-24 3-18 3-12 3 06 300 2-94 2-89 2-84 2-79 2-74 2-69 2-65 2-61 34
35 3-59 3-51 3-44 3-37 3-30 3-24 3-17 3-11 3 06 3 00 2-95 2-89 2-84 2-80 2-75 2-71 35
36 3-72 3-64 3-57 3-49 3-42 3-36 3-29 3-23 3-17 3-11 3-06 3-00 2-95 2-90 2-85 2-81 36
37 3-86 3-78 3-70 3-62 3-55 3-48 3-41 3-35 3-29 3-23 3-17 3-11 306 301 2-96 2-91 37
38 4-00 3-92 3-84 3-76 3-68 3-61 3-54 3-47 3-41 3-35 3-29 3-23 317 3-12 3-07 3-02 38
39 4-15 406 3-98 3-90 3-82 3-74 3-67 3-60 3-53 3-47 3-41 3-35 3-29 3-23 3-18 3-13 39
40 4-30 4-21 4-12 4-04 3-95 3-88 3-80 3-73 3-66 3-59 3-53 3-47 3-41 3-35 3-30 3-24 40
41 4-46 4-36 4-27 4-18 4-10 4-02 3-94 3-86 3-79 3-72 3-66 3-59 3-53 3-47 3-41 3-36 41
42 4-62 4-52 4-42 4-33 4-24 4-16 408 4-00 3-93 3-86 3-79 3-72 3-66 3-60 3-54 3-48 42
43 4-78 4-68 4-58 4-49 4-39 4-31 4-23 4-15 4 07 3-99 3-92 3-85 3-79 3-72 3·66 3-60 43
44 4-95 4-84 4-74 4-64 4-55 4-46 4-38 4-29 4-21 4-14 4-06 3-99 3-92 3-86 3-79 3-73 44
45 5-13 5 02 4-91 4-81 4-71 4-62 4-53 4-45 4-36 4-28 4-21 4-13 4 06 3-99 3-93 3-86 45
46 5 31 5-19 5-09 4-98 4-88 4-78 4-69 4-60 4-52 4-44 4·36 4-28 4-21 4-14 4-07 4-00 46
47 5-50 5-38 5-27 5-16 5 05 4-96 4-86 4-77 4-68 4-59 4-51 4-43 4-36 4·28 4-21 4-14 47
48 5-69 5-57 5-45 5-34 5-23 5-13 5 03 4-94 4-85 4-76 4-67 4-59 4-51 4.44 4-36 4-29 48
49 5-90 5-77 5-65 5-53 5-42 5-31 5-21 5-11 502 4-93 4-84 4-76 4-67 4-59 4-52 4-44 49
50 6-11 5 98 5-85 5-73 5-62 5-51 5-40 5-30 5-20 511 5-01 4-93 4-84 4-76 4-68 4-60 50
51 6-33 6-19 606 5-94 5-82 5-71 5-60 5-49 5-39 5-29 5-20 5-10 5-02 4-93 4-85 4-77 51
52 6-56 6-42 6-29 616 6 03 5-91 5-80 5-69 5-58 5-48 5-39 5-29 5-20 5-11 5-03 4-95 52
53 6-80 6 - 6 6 6-52 6-38 6-25 6-13 6 01 5-90 5-79 5-68 5-58 5-49 5-39 5-30 5-21 5-13 53
54 7-06 6-90 6-76 6-62 6-49 6-36 6-24 6 - 1 2 6 01 5-90 5-79 5-69 5-59 5-50 5-41 5-32 54
55 7-32 716 7-01 6-87 6-73 6-60 6-47 6-35 6-23 6 - 1 2 6  0 1 5-90 5-80 5-70 5-61 5-52 55
56 7-60 7-44 7-28 7-13 6-99 6-85 6-72 6-59 6-47 6-35 6-24 613 6 - 0 2 5-92 5-82 5-73 56
57 7-89 7-72 7-56 7-41 7-26 7-12 6-98 6-85 6-72 6-60 6-48 6-37 6-26 6-15 6-05 5-95 57
58 8 - 2 0 8 03 7-86 7-70 7-54 7-39 7-25 7-11 6-98 6 - 8 6 6-73 6-62 6-50 6-39 6-29 618 58
59 8-53 8-35 8-17 8 00 7-84 7-69 7-54 7-40 7-26 7-13 700 6 - 8 8 6-76 6-65 6-54 6-43 59
60 8 - 8 8 8-69 8-51 8-33 8-16 8  0 0 7-85 7-70 7-56 7-42 7-29 7-16 7-04 6-92 6-80 6-69 60

168° 168° 168° 168° 167° 167° 167 167° 166° 166° 166° 166° 165° 165° 165° 165°
8 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' 00' 6

Φ
Q 191° 191° 191° 192° 192° 192° 192c 193° 193° 193° 193° 194° 194° 194° 194° 195° Q

w 30' 45' 00' 15' 30' 45' 00' 15' 30' 45' 00' 15' 30' 45' 00'
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T A B L E A  H O U R  A N G L E

1 5 ° 1 5 ° i i ° 1 6 “ \r 1 7 ° I 8 U 1 8 ° 1 9 ° 1 9 ° 20 20° l i ° 21° 22° 22°
Γ "QJ 00' 30' 00' 30' 00' 30' 00' 30' 00' 30' 00' 30' 00' 30' 00' 30' Ι-

3451 344° 344° 343° 343° 342° 342° 341° 341° 340° 340° 339° 339° 338° 338° 337° Ι
Off 30' 00' 30' 00' 30' 00' 30' 00' 30' 00' 30' 00' 30' 00' 30' Ο

0 •00 ■00 •00 ■00 ■00 ■00 •00 •00 •00 ■00 •00 •00 ■00 ■00 ■00 •00 0
1 ■07 •06 ■06 ■06 ■06 ■06 ■05 •05 •05 •05 ■05 ■05 ■05 ■04 ■04 ■04 1
2 •13 ■13 •12 •12 ■11 •11 •11 •10 ■10 ■10 ■10 ■09 •09 ■09 ■09 ■08 2
3 •20 •19 ■18 •18 ■17 ■17 •16 •16 •15 •15 •14 ■14 •14 ■13 •13 ■13 3
4 •26 ■25 •24 ■24 •23 •22 ■22 •21 •20 ■20 •19 •19 •18 •18 ■17 ■17 4
5 •33 •32 ■31 •30 ■29 •28 •27 •26 •25 ■25 ■24 •23 ■23 •22 ■22 ■21 5
6 ■39 ■38 ■37 ■35 ■34 •33 •32 •31 •31 ■30 ■29 •28 •27 ■27 •26 ■25 6
7 ■46 ■44 •43 •41 ■40 •39 •38 •37 ■36 ■35 ■34 •33 ■32 ■31 •30 •30 7
8 •52 ■51 ■49 •47 •46 •45 •43 ■42 •41 •40 •39 ■38 •37 •36 •35 •34 8
9 ■59 •57 ■55 •53 •52 •50 •49 •47 •46 ■45 ■44 •42 •41 ■40 •39 •38 9

10 ■66 •64 ■61 ■60 •58 •56 ■54 ■53 ■51 ■50 •48 ■47 •46 •45 •44 ■43 10
11 ■73 ■70 •68 ■66 ■64 ■62 ■60 •58 •56 ■55 •53 ■52 ■51 ■49 •48 ■47 11
12 ■79 •77 •74 ■72 •70 •67 ■65 ■64 ■62 ■60 ■58 •57 ■55 ■54 ■53 ■51 12
13 •86 •83 ■81 •78 ■76 •73 ■71 ■69 •67 •65 ■63 ■62 •60 ■59 ■57 ■56 13
14 ■93 •90 •87 •84 •82 •79 ■77 •75 ■72 ■70 ■69 •67 ■65 •63 ■62 ;60 14
15 1-00 •97 •93 •90 ■88 ■85 ■82 ■80 •78 ■76 ■74 •72 ■70 ■68 ■66 ■65 15
16 107 1 03 1-00 ■97 •94 ■91 •88 ■86 ■83 •81 ■79 •77 ■75 ■73 ■71 ■69 16
17 1-14 1-10 1-07 103 100 ■97 •94 •91 ■89 ■86 •84 •82 •80 •78 ■76 •74 17
18 1-21 1-17 1-13 110 1-06 103 1-00 ■97 •94 •92 ■89 •87 •85 ■82 •80 ■78 18
19 1-29 1-24 1-20 1-16 1-13 109 106 1 03 1-00 ■97 •95 ■92 •90 ■87 ■85 ■83 19
20 1-36 1-31 1-27 1-23 1-19 1-15 1-12 1-09 1 06 103 1-00 ■97 ■95 •92 •90 ■88 20
21 1-43 1-38 1-34 1-30 1-26 1-22 1-18 1-15 1-11 1 08 105 1-03 1-00 ■97 ■95 ■93 21
22 1-51 1-46 1-41 1-36 1-32 1-28 1-24 1-21 1-17 1 14 1-11 1-08 105 1-03 1-00 ■97 22
23 1-58 1-53 1-48 1-43 1-39 1-35 1-31 1-27 1-23 1-20 117 114 1-11 1-08 1-05 102 23
24 1-66 1-61 1-55 1-50 1-46 1-41 1-37 1-33 1-29 1-26 1-22 1-19 116 1-13 1-10 1-07 24
25 1-74 1-68 1-63 1-57 1-53 1-48 1-44 1-39 1-35 1-32 1-28 1-25 1-21 1-18 1-15 113 25
26 1-82 1-76 1-70 1-65 1-60 1-55 1-50 1-46 1-42 1-38 1-34 1-30 1-27 1-24 1-21 118 26
27 1-90 1-84 1-78 1-72 1-67 1-62 1-57 1-52 1-48 1-44 1-40 1-36 1-33 1-29 1-26 1-23 27
28 1-98 1-92 1-85 1-79 1-74 1-69 1-64 1-59 1-54 1-50 1-46 1-42 1-39 1-35 1-32 1-28 28
29 2 07 2-00 1-93 1-87 1-81 1-76 1-71 1-66 1-61 1-57 1-52 1-48 1-44 1-41 1-37 1-34 29
30 2-15 2-08 2-01 1-95 1-89 1-83 1-78 1-73 1-68 1-63 1-59 1-54 1-50 1-47 1-43 1-39 30
31 2-24 2-17 2-10 2 03 1-97 1-91 1-85 1-80 1-75 1-70 1-65 1-61 1-57 1-53 1-49 1-45 31
32 2-33 2-25 2-18 2-11 2-04 1-98 1-92 1-87 1-81 1-76 1-72 1-67 1-63 1-59 1-55 1-51 32
33 2-42 2-34 2-26 2-19 2-12 2-06 2 00 1-94 1-89 1-83 1-78 1-74 1-69 1-65 1-61 1-57 33
34 2-52 2-43 2-35 2-28 2-21 2-14 2-08 2-02 1-96 1-90 1-85 1-80 1-76 1-71 1-67 1-63 34
35 2-61 2-52 2-44 2-36 2-29 2-22 2-16 2-09 2 03 1-98 1-92 1-87 1-82 1-78 1-73 1-69 35
36 2-71 2-62 2-53 2-45 2-38 2-30 2-24 2-17 2-11 2-05 2-00 1-94 1-89 1-84 1-80 1-75 36
37 2-81 2-72 2-63 2-54 2-46 2-39 2-32 2-25 2-19 2-13 207 2-02 1-96 1-91 1-87 1-82 37
38 2-92 2-82 2-72 2-64 2-56 2-48 2-40 2-34 2-27 2-21 2-15 2-09 2 04 1-98 1-93 1-89 38
39 3 02 2-92 2-82 2-73 2-65 2-57 2-49 2-42 2-35 2-29 2-23 2-17 211 2-06 2-00 1-95 39
40 3-13 3 03 2-93 2-83 2-74 2-66 2-58 2-51 2-44 2-37 2-31 2-25 219 2-13 2 08 2 03 40
41 3-24 3-13 3 03 2-93 2-84 2-76 2-68 2-60 2-52 2-45 2-39 2-33 2-27 2-21 2-15 210 41
42 3-36 3-25 3-14 3-04 2-95 2-86 2-77 2-69 2-61 2-54 2·47 2-41 2-35 2-29 2-23 2-17 42
43 3-48 3-36 3-25 3-15 3-05 2-96 2-87 2-79 2-71 2-63 2-56 2-49 2-43 2-37 2-31 2-25 43
44 3-60 3-48 3-37 3-26 3-16 306 2-97 2-89 2-80 2-73 2-65 2-58 2-52 2-45 2-39 2-33 44
45 3-73 3-61 3-49 3-38 3-27 317 308 2-99 2-90 2-82 2-75 2-67 2-61 2-54 2-48 2-41 45
46 3-86 3-73 3-61 3-50 3-39 3-28 3-19 3-09 3-01 2-92 2-85 2-77 2-70 2-63 2-56 2-50 46
47 4-00 3-87 3-74 3-62 3-51 3-40 3-30 3-21 3-11 3-03 2-95 2-87 2-79 2-72 2-65 2-59 47
48 4-14 4 00 3-87 3-75 3-63 3-52 3-42 3-32 3-23 3-14 3-05 2-97 2-89 2-82 2-75 2-68 48
49 4-29 4-15 4 01 3-88 3-76 3-65 3-54 3-44 3-34 3-25 3-16 3-08 3-00 2-92 2-85 2-78 49
50 4-45 4-30 4 16 402 3-90 3-78 3-67 3-56 3-46 3-37 3-27 3-19 310 3-03 2-95 2-88 50
51 4-61 4-45 4-31 4-17 4-04 3-92 3-80 3-69 3-59 3-49 3-39 3-30 3-22 3-14 3-06 2-98 51
52 4-78 4-62 4-46 4-32 419 4-06 3-94 3-83 3-72 3-62 3-52 3-42 3-33 3-25 3-17 309 52
53 4-95 4-79 4-63 4-48 4-34 4-21 4-08 3-97 3-86 3-75 3-65 3-55 3-46 3-37 3-28 3-20 53
54 5-14 4-96 4-80 4-65 4-50 4-37 4-24 4-11 4 00 3-89 3-78 3-68 3-59 3-49 3-41 3-32 54
55 5-33 5-15 4-98 4-82 4-67 4-53 4-40 4-27 4-15 403 3-92 3-82 3-72 3-63 3-53 3-45 55
56 5-53 5-35 5-17 5-01 4-85 4-70 4-56 4-43 4-31 4-19 407 3-97 3-86 3-76 3-67 3-58 56
57 5-75 5-55 5-37 5-20 5-04 4-88 4-74 4-60 4-47 4-35 4-23 4-12 4 01 3-91 3-81 3-72 57
58 5-97 5-77 5-58 5-40 5-23 5 08 4-93 4-78 4-65 4-52 4-40 4-28 4-17 4-06 3-96 3-86 58
59 6-21 600 5-80 5-62 5-44 5-28 5-12 4-97 4-83 4-70 4-57 4-45 4-34 4-23 4-12 4-02 59
60 6-46 6-25 604 5-85 5-67 5-49 5-33 5 18 5-03 4-89 4-76 4-63 4-51 4-40 4-29 4-18 60

1 6 5 ° 1 6 4 ° 1 6 4 ° 1 6 3 ° 1 6 3 ° 1 6 2 ° 1 6 2 ° Ι 6 Γ 1 6 1 ° 1 6 0 ° 1 6 0 ° 1 5 9 ° 1 5 9 ° 1 5 8 ° 1 5 8 ° 1 5 7 °
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T A B L E B  H O U R  A N G L E

D
15°
00'

15°
30'

16°
00'

16°
30'

17°
00'

i7°
30'

18°
00'

18
30'

19°
00'

19°
30’

20°
00'

20°
30'

21°
00'

11°
30'

22°
00'

22°
30' ΌaΦo 345° 344° 344° 343° 343° 342° 342° 341° 341° 340° 340° 339° 339° 338° 338° 33 7° n

o 00' 30' 00' 30' 00' 30' 00’ 30' 00' 30' 00' 30' 00' 30' 00' 30' o
0 •00 •00 •00 •00 •00 •00 ■00 •00 ■00 •00 •00 ■00 •00 •00 •00 •00 0
t •07 •07 •06 •06 •06 ■06 ■06 •06 ■05 ■05 •05 •05 ■05 •05 ■05 •05 1
2 •13 •13 •13 •12 ■12 •12 •11 •11 •11 •10 ■10 •10 •10 •10 ■09 •09 2
3 •20 ■20 •19 •19 •18 •17 •17 •17 ■16 ■16 •15 •15 •15 •14 •14 •14 3
4 ■27 •26 •25 •25 ■24 •23 •23 •22 •21 •21 ■20 •20 •20 •19 •19 •18 4
5 ■34 •33 •32 •31 ■30 •29 •28 •28 ■27 •26 •26 •25 •24 •24 ■23 •23 5
6 •41 •39 •38 •37 •36 ■35 ■34 •33 •32 ■31 •31 •30 •29 •29 ■28 •27 6
7 •47 •46 •45 •43 •42 •41 •40 •39 •38 •37 ■36 •35 •34 •34 •33 •32 7
8 •54 ■53 •51 •49 •48 •47 •45 •44 •43 •42 •41 •40 •39 •38 •38 •37 8
9 •61 ■59 •57 •56 •54 ■53 •51 •50 •49 •47 •46 •45 •44 •43 •42 •41 9

10 ■68 •66 •64 •62 ■60 •59 •57 •56 ■54 •53 •52 •50 •49 •48 •47 •46 10
11 •75 •73 •71 ■68 •66 ■65 •63 •61 ■60 •58 ■57 •55 •54 •53 •52 ■51 11
12 •82 •80 •77 •75 ■73 ■71 ■69 ■67 •65 •64 •62 •61 •59 •58 •57 ■56 12
13 •89 •86 ■84 •81 ■79 •77 •75 •73 •71 •69 ■68 •66 •64 ■63 •62 •60 13
14 ■96 •93 •90 •88 •85 ■83 ■81 ■79 •77 •75 •73 •71 •70 •68 •67 •65 14
15 1-04 100 •97 •94 •92 •89 •87 •84 ■82 ■80 •78 •77 •75 •73 •72 •70 15
16 1-11 1 07 1-04 101 •98 •95 ■93 ■90 ■88 •86 •84 •82 •80 •78 •77 •75 16
17 1-18 114 1-11 1 08 1 05 1 02 •99 •96 •94 ■92 •89 •87 •85 •83 •82 ■80 17
18 1-26 1-22 1-18 1-14 111 1-08 1-05 1-02 1-00 •97 •95 ■93 ■91 ■89 •87 •85 18
19 1-33 1-29 1-25 1-21 1-18 1-15 1Ί 1 1-09 106 1-03 1-01 ■98 •96 •94 •92 •90 19
20 1-41 1-36 1-32 1-28 1-24 1-21 1-18 1Ί5 1-12 1-09 1-06 1-04 1-02 •99 •97 ■95 20
21 1-48 1-44 1-39 1-35 1-31 1-28 1-24 1-21 1-18 1-15 1-12 1-10 1-07 1-05 1-02 1-00 21
22 1-56 1-51 1-47 1-42 1-38 1-34 1-31 1-27 1-24 1-21 1-18 1-15 1-13 110 1 08 106 22
23 1-64 1-59 1-54 1-49 1-45 1-41 1-37 1-34 1-30 1-27 1-24 1-21 1-18 1-16 1-13 111 23
24 1-72 1-67 1-62 1-57 1-52 1-48 1-44 1-40 1-37 1-33 1-30 1-27 1-24 1-21 1-19 1-16 24
25 1-80 1-74 1-69 1-64 1-59 1-55 1-51 1-47 1-43 1-40 1-36 1-33 1-30 1-27 1-24 1-22 25
26 1-88 1-83 1-77 1-72 1-67 1-62 1-58 1-54 1-50 1-46 1-43 1-39 1-36 1-33 1-30 1-27 26
27 1-97 1-91 1-85 1-79 1-74 1-69 1-65 1-61 1-57 1-53 1-49 1-45 1-42 1-39 1-36 1-33 27
28 2 05 1-99 1-93 1-87 1-82 1-77 1-72 1-68 1-63 1-59 1-55 1-52 1-48 1-45 1-42 1-39 28
29 2-14 2-07 2-01 1-95 1-90 1-84 1-79 1-75 1-70 1-66 1-62 1-58 1-55 1-51 1-48 1-45 29
30 2-23 2-16 2-09 2-03 1-97 1-92 1-87 1-82 1-77 1-73 1-69 1-65 1-61 1-58 1-54 1-51 30
31 2-32 2-25 2Ί8 2-12 2 06 2 00 1-94 1-89 1-85 1-80 1-76 1-72 1-68 1-64 1-60 1-57 31
32 2-41 2-34 2-27 2-20 2-14 2 08 2-02 1-97 1-92 1-87 1-83 1-78 1-74 1-70 1-67 1-63 32
33 2-51 2-43 2-36 2-29 2-22 2-16 2-10 2 05 1-99 1-95 1-90 1-85 1-81 1-77 1-73 1-70 33
34 2-61 2-52 2-45 2-37 2-31 2-24 2-18 2-13 2-07 2-02 1-97 1-93 1-88 1-84 1-80 1-76 34
35 2-71 2-62 2-54 2-46 2-39 2-33 2-27 2-21 2-15 2-10 2-05 2-00 1-95 1-91 1-87 1-83 35
36 2-81 2-72 2-64 2-56 2-48 2-42 2-35 2-29 2-23 2 18 2-12 2 07 2 03 1-98 1-94 1-90 36
37 2-91 2-82 2-73 2-65 2-58 2-51 2-44 2-37 2-31 2-26 2-20 2-15 2-10 2-06 2 01 1-97 37
38 3 02 2-92 2-83 2-75 2-67 2-60 2-53 2-46 2-40 2-34 2-28 2-23 2-18 2-13 2-09 2-04 38
39 3-13 3-03 2-94 2-85 2-77 2-69 2-62 2-55 2-49 2-43 2-37 2-31 2-26 2-21 2-16 212 39
40 3-24 3-14 304 2-95 2-87 2-79 2-72 2-64 2-58 2-51 2·45 2-40 2-34 2-29 2-24 2-19 40
41 3-36 3-25 3-15 3-06 2-97 2-89 2-81 2-74 2-67 2-60 2-54 2-48 2-43 2-37 2-32 2-27 41
42 3-48 3-37 3-27 3-17 3-08 2-99 2-91 2-84 2-77 2-70 2-63 2-57 2-51 2-46 2-40 2-35 42
43 3-60 3-49 3-38 3-28 3-19 3-10 3-02 2-94 2-86 2-79 2-73 2-66 2-60 2-54 2-49 2-44 43
44 3-73 3-61 3-50 3-40 3-30 3-21 3-13 3-04 2-97 2-89 2-82 2-76 2-69 2-63 2-58 2-52 44
45 3-86 3-74 3-63 3-52 3-42 3-33 3-24 3-15 3-07 3-00 2-92 2·86 2-79 2-73 2-67 2-61 45
46 4-00 3-87 3-76 3-65 3-54 3-44 3-35 3-26 3-18 3-10 3 03 2-96 2-89 2-83 2-76 2-71 46
47 4-14 4-01 3-89 3-78 3-67 3-57 3-47 3-38 3-29 3-21 3-14 306 2-99 2-93 2-86 2-80 47
48 4-29 4-16 4-03 3-91 3-80 3-69 3-59 3-50 3-41 3-33 3-25 3-17 3-10 3-03 2-96 2-90 48
49 4-44 4-30 4-17 4-05 3-93 3-83 3-72 3-63 3-53 3-45 3-36 3-28 3-21 3-14 3-07 3 01 49
50 4-60 4-46 4-32 4-20 4-08 3-96 3-86 3-76 3-66 3-57 3-48 3-40 3-33 3-25 3-18 3 11 50
51 4-77 4-62 4-48 4-35 4-22 4-11 4-00 3-89 3-79 3-70 3-61 3-53 3-45 3-37 3-30 3-23 51
52 4-95 4-79 4-64 4-51 4-38 4-26 4-14 4-03 3-93 3-83 3-74 3-65 3-57 3-49 3-42 3-35 52
53 5-13 4-97 4-81 4-67 4-54 4-42 4-29 4-18 4-08 3-98 3-88 3-79 3-70 3-62 3-54 3-47 53
54 5-32 5-15 4-99 4-85 4-71 4-58 4-45 4-34 4-23 4-12 4 02 3-93 3-84 3-76 3-67 3-60 54
55 5-52 5-34 5-18 5-03 4-88 4-75 4-62 4-50 4-39 4-28 418 4-08 3-99 3-90 3-81 3-73 55
56 5-73 5-55 5-38 5-22 5-07 4-93 4-80 4-67 4-55 4-44 4-34 4-23 4-14 4-05 3-96 3-87 56
57 5-95 5-76 5-59 5-42 5-27 5-12 4-98 4-85 4-73 4-61 4-50 4-40 4-30 4-20 4-11 4-02 57
58 6-18 5-99 5-81 5-63 5-47 5-32 518 5 04 4-92 4-79 4-68 4-57 4-47 4-37 4-27 4-18 58
59 6-43 6-23 6-04 5-86 5-69 5-54 5-39 5-25 5-11 4-99 4-87 4-75 4-64 4-54 4-44 4-35 59
60 6-69 6-48 6-28 6-10 5-92 5-76 5-61 5-46 5-32 5-19 5 06 4-95 4-83 4-73 4-62 4-53 60
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2 2 ° 2 3 ° 2 3 ° 2 4 ° 2 4 ° 2 5 ° 2 5 ° 2 6 ° 2 6 ° 2 7 ° I T 2 8 ° 2 8 ° 2 9 ° 2 9 ° 3 0 °

Γ* 30' 00' 30' 00' *30' 00' 30’ 00' 30' 00' 30' 00' 30' 00' 30' 00' f—Q}
337° 337° 336° 336° 335° 335° 334° 334° 333° 333° 332° 332° 331° 331° 330° 330° r*

0 30' 00' 30' 00' 30' 00' 30' 00’ 30' 00' 30' 00' 30' 00' 30' 00' o
0 ■00 ■00 •00 •00 ■00 ■00 •00 •00 •00 •00 •00 •00 •00 •00 •00 •00 0
1 •04 ■04 •04 •04 •04 •04 ■04 •04 •04 •03 •03 •03 •03 ■03 •03 •03 1
2 •08 ■08 •08 •08 •08 •08 ■07 ■07 •07 ■07 •07 •07 ■06 •06 •06 •06 2

3 •13 •12 •12 •12 •12 •11 ■11 •11 •11 ■10 ■10 ■10 •10 •09 •09 •09 3
4 •17 •16 ■16 •16 •15 •15 ■15 ■14 •14 ■14 •13 •13 •13 •13 •12 •12 4
5 •21 •21 •20 ■20 •19 •19 •18 •18 •18 •17 ■17 •16 •16 •16 •16 •15 5
6 •25 •25 •24 •24 •23 •23 •22 •22 •21 •21 ■20 •20 •19 •19 •19 •18 6
7 •30 •29 ■28 •28 •27 •26 •26 ■25 ■25 •24 •24 •23 •23 ■22 •22 •21 7
8 •34 ■33 ■32 •32 •31 •30 ■29 •29 •28 •28 •27 •26 •26 •25 ■25 ■24 8

9 ■38 •37 ■36 •36 •35 •34 ■33 •32 ■32 •31 •30 ■30 •29 •29 •28 •27 9
10 ■43 ■42 •41 ■40 •39 ■38 ■37 ■36 •35 •35 •34 ■33 •33 •32 •31 •31 10
11 •47 •46 •45 •44 •43 ■42 •41 •40 •39 •38 •37 •37 •36 •35 ■34 •34 11
12 ■51 ■50 ■49 •48 •47 ■46 ■45 •44 •43 •42 •41 •40 •39 •38 •38 •37 12
13 •56 ■54 ■53 ■52 •51 •50 •48 ■47 •46 ■45 •44 •43 •43 •42 •41 •40 13
14 ■60 •59 •57 ■56 •55 ■53 ■52 ■51 ■50 •49 •48 ■47 •46 •45 •44 ■43 14
15 •65 ■63 •62 •60 •59 •57 •56 ■55 •54 ■53 •51 •50 •49 •48 •47 ■46 15
16 •69 ■68 •66 •64 ■63 •61 •60 •59 •58 ■56 •55 •54 •53 •52 •51 •50 16
17 •74 •72 •70 •69 ■67 •66 •64 •63 •61 ■60 •59 •58 •56 •55 •54 •53 17
18 •78 •77 •75 •73 •71 •70 •68 •67 •65 ■64 •62 •61 •60 •59 •57 ■56 18
19 •83 •81 •79 •77 •76 ■74 •72 •71 •69 •68 •66 •65 •63 •62 •61 •60 19
20 ■88 ■86 •84 ■82 ■80 •78 •76 ■75 ■73 ■71 •70 •68 •67 •66 •64 •63 20
21 •93 ■90 ■88 ■86 •84 ■82 •81 ■79 ■77 •75 ■74 ■72 •71 •69 •68 ■66 21
22 •97 •95 •93 •91 ■89 •87 •85 ■83 ■81 •79 •78 •76 •74 ■73 •71 •70 22
23 1-02 1-00 ■98 ■95 •93 ■91 •89 •87 •85 ■83 •82 •80 •78 •77 •75 •74 23
24 107 1 05 1-02 100 ■98 •95 •93 ■91 ■89 ■87 •86 ■84 •82 •80 ■79 •77 24
25 1-13 1-10 1-07 1-05 1-02 1-00 •98 ■96 •94 •92 ■90 •88 •86 •84 •82 •81 25
26 1-18 1-15 1-12 1-10 1-.07 1-05 1-02 1-00 ■98 ■96 •94 •92 •90 ■88 •86 •84 26
27 1-23 1-20 1-17 1-14 1-12 1-09 1-07 1-04 1-02 1-00 ■98 ■96 ■94 •92 •90 •88 27
28 1-28 1-25 1-22 119 1-17 1-14 1-11 109 1 07 1-04 1-02 100 •98 •96 ■94 •92 28
29 1-34 1-31 1-27 1-25 1-22 1-19 1-16 1-14 1-11 1-09 1-06 1-04 1-02 100 •98 •96 29
30 1·39 1-36 1-33 1-30 1-27 1-24 1-21 1-18 1 16 1-13 1-11 109 1-06 1-04 102 1-00 30
31 1-45 1-42 1-38 1-35 1-32 1-29 1-26 1-23 1-21 1-18 1-15 1-13 111 108 1-06 1-04 31
32 1-51 1-47 1-44 1-40 1-37 1-34 1-31 1-28 1-25 1-23 1-20 118 1-15 1-13 1-10 108 32
33 1-57 1-53 1-49 1-46 1-42 1-39 1-36 1-33 1-30 1-27 1-25 1-22 1-20 1-17 1-15 1-12 33
34 1-63 1-59 1-55 1-51 1-48 1-45 1-41 1-38 1-35 1-32 1-30 1-27 1-24 1-22 1-19 1-17 34
35 1-69 1-65 1-61 1-57 1-54 1-50 1-47 1-44 1-40 1-37 1-35 1-32 1-29 1-26 1-24 1-21 35
36 1-75 1-71 1-67 1-63 1-59 1-56 1-52 1-49 1-46 1-43 1 40 1-37 1-34 1-31 1-28 1-26 36
37 1-82 1-78 1-73 1-69 1-65 1-62 1-58 1-55 1-51 1-48 1-45 1-42 1-39 1-36 1-33 1-31 37
38 1-89 1-84 1-80 1-75 1-71 1-68 1-64 1-60 1-57 1-53 1-50 1-47 1-44 1-41 1-38 1-35 38
39 1-95 1-91 1-86 1-82 1-78 1-74 1-70 1-66 1-62 1-59 1-56 1-52 1-49 1-46 1-43 1-40 39
40 2-03 1-98 1-93 1-88 1-84 1-80 1-76 1-72 1-68 1-65 1-61 1-58 1-55 1-51 1-48 1-45 40
41 210 2-05 200 1-95 1-91 1-86 1-82 1-78 1-74 1-71 1-67 1-63 1-60 1-57 1-54 1-51 41
42 2-17 2-12 2-07 2 02 1-98 1-93 1-89 1-85 1-81 1-77 1-73 1-69 1-66 1-62 1-59 1-56 42
43 2-25 2-20 2-14 2 09 2-05 2-00 1-96 1-91 1-87 1-83 1-79 1-75 1-72 1-68 1-65 1-62 43
44 2-33 2-28 2-22 2-17 2-12 2-07 2-02 1-98 1-94 1-90 1-86 1-82 1-78 1-74 1-71 1-67 44
45 2-41 2-36 2-30 2-25 2-19 2-14 2-10 2-05 2-01 1-96 1-92 1-88 1-84 1-80 1-77 1-73 45
46 2-50 2-44 2-38 2-33 2-27 2-22 2-17 2-12 2-08 2-03- 1-99 1-95 1-91 1-87 1-83 1-79 46
47 2-59 2-53 2-47 2-41 2-35 2-30 2-25 2-20 2-15 2-10 2-06 2-02 1-98 1-93 1-90 1-86 47
48 2-68 2-62 2-55 2-49 2-44 2-38 2-33 2-28 2-23 2-18 2-13 209 2-05 2 00 1-96 1-92 48
49 2·’8 2-71 2-65 2-58 2-52 2-47 2-41 2-36 2-31 2-26 2-21 2-16 2-12 2-08 2-03 1-99 49
50 2-8a 2-81 2-74 2-68 2-62 2-56 2-50 2-44 2-39 2-34 2-29 2-24 2-19 2-15 2-11 2-06 50
51 2-98 2-91 2-84 2-77 2-71 2-65 2-59 2-53 2-48 2-42 2-37 2-32 2-27 2-23 2-18 2-14 51
52 3 09 3 02 2-94 2-87 2-81 2-74 2-68 2-62 2-57 2-51 2-46 2-41 2-36 2-31 2-26 2-22 52
53 3-20 313 3-05 2-98 2-91 2-85 2-78 2-72 2-66 2-60 2-55 2-50 2-44 2-39 2-35 2-30 53
54 3-32 3-24 3-17 3-09 3-02 2-95 2-89 2-82 2-76 2-70 2-64 2-59 2-53 2-48 2-43 2-38 54
55 3-45 3-36 3-28 3-21 313 3Ό6 2-99 2-93 2-86 2 80 2-74 2-69 2-63 2-58 2-52 2-47 55
56 3-58 3-49 3-41 3-33 3-25 3-18 3-11 3-04 2-97 2-91 2-85 2-79 2-73 2-67 2-62 2-57 56
57 3-72 3-63 3-54 3-46 3-38 3-30 3-23 3-16 3-09 3-02 2-96 2-90 2·84 2-78 2-72 2-67 57
58 3-86 3-77 3-68 3-59 3-51 3-43 3-36 3-28 3-21 3-14 3-07 301 2-95 2-89 2-83 2-77 58
59 4-02 3-92 3-83 3-74 3-65 3-57 3-49 3-41 3-34 3-27 3-20 313 3-07 3-00 2-94 2-88 59
60 4-18 408 3-98 3-89 3-80 3-71 3-63 3-55 3-47 3-40 3-33 3-26 3 19 3-12 3-06 3-00 60

1 5 7 ° 1 5 7 ° 1 5 6 ° 1 5 6 ° 1 5 5 ° 1 5 5 ° 1 5 4 ° 1 5 4 ° 1 5 3 ° 1 5 3 ° 1 5 2 ° 1 5 2 ° 1 5 1 ° 1 5 1 ° 1 5 0 ° 1 5 0 "

— 30' 00' 30’ 00' 30' 00' 30' 00' 30' 00' 30' 00' 30' 00' 30' 00'
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2 2 ° 2 3 ° 2 3 ° 2 4 ° 2 4 ° 2 5 ° 2 5 ° 2 6 ° 2 6 ° 2 7 ° 2 7 ° 2 8 ° 2 8 ° 2 9 ° 2 9 ° 3 0 °
D
Φ

30' 00' 30' 00' 30' 00' 30' 00' 30' 00' 30’ 00' 30’ 00' 30' 00' ο
o 337° 337° 336° 336° 335" 335 334° 334° 333° 333° 332° 332° 331° 331° 330° 330°

φ
Ο

o 30' 00' 30' 00' 30' 00' 30' 00' 30' 00’ 30’ 00' 30’ 00' 30' 00' 0
0 ■ 0 0 ■00 •00 •00 ■00 ■00 ■00 ■00 •00 •00 •00 •00 ■00 •00 •00 •00 0
1 ■05 •04 ■04 •04 •04 ■04 ■04 •04 ■04 •04 ■04 •04 ■04 •04 •04 •03 1
2 ■09 ■09 ■09 •09 ■08 ■08 •08 •08 •08 •08 •08 ■07 •07 •07 •07 •07 2
3 ■14 •13 •13 ■13 ■13 ■12 •12 •12 •12 •12 •11 •11 •11 11 •11 •10 3
4 •18 ■18 18 •17 ■17 ■17 •16 ■16 •16 ■15 •15 •15 •15 ■14 ■14 •14 4
5 •23 •22 ■22 •22 •21 ■21 •20 •20 •20 •19 •19 •19 •18 •18 ■18 •17 5
6 •27 •27 •26 ■26 •25 ■25 ■24 •24 •24 ■23 •23 •22 •22 •22 •21 •21 6
7 ■32 ■31 ■31 ■30 •30 •29 •29 •28 •28 •27 •27 •26 •26 •25 •25 •25 7
8 •37 •36 ■35 •35 ■34 •33 ■33 •32 •31 •31 •30 •30 ■29 ■29 •29 ■28 8
9 ■41 •41 ■40 •39 •38 ■37 •37 •36 •35 •35 •34 •34 •33 •33 •32 •32 9

10 ■46 •45 •44 •43 •43 •42 •41 •40 •40 •39 •38 •38 •37 •36 •36 ■35 10
11 •51 ■50 ■49 ■48 •47 ■46 •45 ■44 •44 •43 •42 •41 •41 •40 •39 •39 11
12 •56 ■54 •53 •52 •51 •50 •49 •48 •48 •47 •46 •45 •45 •44 •43 •43 12
13 •60 ■59 •58 •57 •56 ■55 •54 ■53 •52 •51 •50 •49 •48 •48 •47 •46 13
14 •65 64 •63 •61 •6C •59 •58 •57 •56 •55 ■54 •53 •52 •51 •51 •50 14
15 •70 •69 ■67 •66 •65 ■63 ■62 •61 ■60 •59 ■58 •57 ■56 •55 •54 ■54 15
16 ■75 •73 •72 ■71 •69 •68 ■67 •65 •64 •63 •62 ■61 •60 ■59 •58 •57 16
17 •80 •78 ■77 •75 •74 •72 ■71 •70 •69 •67 •66 ■65 •64 •63 ■62 •61 17
18 ■85 •83 •81 •80 •78 ■77 ■75 ■74 •73 •72 •70 •69 •68 •67 •66 •65 18
19 •90 •88 ■86 •85 •83 •81 ■80 ■79 •77 •76 •75 •73 ■72 •71 •70 ■69 19
20 •95 ■93 •91 •89 ■88 •86 ■85 •83 •82 •80 •79 •78 •76 •75 •74 •73 20
21 1 00 •98 •96 •94 •93 •91 ■89 ■88 •86 •85 •83 •82 ■80 •79 •78 •77 21
22 1 06 103 101 •99 ■97 •96 •94 ■92 •91 •89 •87 •86 •85 •83 •82 •81 22
23 1-11 1 09 1 06 1 04 1 02 1 00 •99 •97 •95 ■93 •92 •90 ■89 •88 •86 •85 23
24 1-16 1-14 1-12 1 09 107 105 103 1 02 1-00 •98 •96 •95 •93 •92 •90 •89 24
25 1-22 119 1-17 1-15 1-12 110 108 1-06 105 103 1-01 •99 ■98 ■96 ■95 •93 25
26 1-27 1-25 1-22 1-20 1 18 115 1-13 1 11 109 1-07 1-06 104 1-02 101 •99 •98 26
27 1-33 1-30 1-28 1-25 1-23 1-21 118 1-16 1-14 112 110 1-09 1 07 1-05 1-03 1-02 27
28 1-39 1-36 1-33 1-31 1-28 1-26 1-24 1-21 1-19 1-17 1-15 1-13 1-11 1-10 1-08 1 06 28
29 1-45 1-42 1-39 1-36 1-34 1-31 1-29 1-26 1-24 1-22 1-20 1-18 116 114. 1-13 1-11 29
30 1-51 1-48 1-45 1-42 1-39 1-37 1-34 1-32 1-29 1-27 1-25 1-23 1-21 1-19 117 1-15 30
31 1-57 1-54 1-51 1-48 1-45 1-42 1-40 1-37 1-35 1-32 1-30 1-28 1-26 1-24 1-22 1-20 31
32 1-63 1-60 1-57 1-54 1-51 1-48 1-45 1-43 1-40 1-38 1-35 1-33 1-31 1-29 1-27 1-25 32
33 1-70 1-66 1-63 1-60 1-57 1-54 1-51 1-48 1-46 1-43 1-41 1-38 1-36 1-34 1-32 1-30 33
34 1-76 1-73 1-69 1-66 1-63 1-60 1-57 1-54 1-51 1-49 1-46 1-44 1-41 1-39 1·37 1-35 34
35 1-83 1-79 1-76 1-72 1-69 1-66 1-63 1-60 1-57 1-54 1-52 1-49 1-47 1-44 1-42 1-40 35
36 1-90 1-86 1-82 1-79 1-75 1-72 1-69 1-66 1-63 1-60 1-57 1-55 1-52 1-50 1-48 1-45 36
37 1-97 1-93 1-89 1-85 1-82 1-78 1-75 1-72 1-69 1-66 1-63 1-61 1-58 1-55 1·53 1-51 37
38 2-04 2-00 1-96 1-92 1-88 1-85 1-81 1-78 1-75 1-72 1-69 1-66 1-64 1-61 1-59 1-56 38
39 2-12 2-07 2 03 1-99 1-95 1-92 1-88 1-85 1-81 1-78 1-75 1-72 1-70 1-67 1-64 1-62 39
40 219 215 210 2 06 2 02 1-99 1-95 1-91 1-88 1-85 1-82 1-79 1-76 1-73 1-70 1-68 40
41 2-27 2-22 2 18 2-14 2-10 2 06 2 02 1-98 1-95 1-91 1-88 1-85 1-82 1-79 1-77 1-74 41
42 2-35 2-30 2-26 2-21 2 17 2-13 2 09 2 05 2 02 1-98 1-95 1-92 1-89 1-86 1-83 1-80 42
43 2-44 2-39 2-34 2-29 2-25 2-21 2-17 213 2 09 2-05 2 02 1-99 1-95 1-92 1-89 1-87 43
44 2-52 2-47 2-42 2·37 2-33 2-29 2-24 2-20 2-16 2-13 2-09 2-06 2-02 1-99 1-96 1-93 44
45 2-61 2-56 2-51 2-46 2-41 2-37 2-32 2-28 2-24 2-20 2-17 2-13 2-10 2 06 2 03 200 45
46 2-71 2-65 2-60 2·55 2-50 2-45 2-41 2-36 2-32 2-28 2-24 2-21 2Ί7 2-14 2-10 2 07 46
47 2-80 2-74 2-69 2-64 2-59 2-54 2-49 2-45 2-40 2-36 2-32 2-28 2-25 2-21 2-18 2-14 47
48 2-90 2-84 2-79 2-73 2-68 2-63 2-58 2-53 2-49 2-45 2-41 2-37 2-33 2-29 2-26 2-22 48
49 301 2-94 2-88 2-83 2-77 2-72 2-67 2-62 2-58 2-53 2-49 2-45 2-41 2-37 2-34 2-30 49
50 3-11 3 05 2-99 2-93 2-87 2-82 2-77 2-72 2-67 2-63 2-58 2-54 2-50 2-46 2-42 2-38 50
51 3-23 3-16 3 10 3 04 2-98 2-92 2-87 2-82 2-77 2-72 2-67 2-63 2-59 2-55 2-51 2-47 51
52 3-35 3-28 3-21 3·15 3-09 3-03 2-97 2-92 2-87 2-82 2-77 2-73 2-68 2-64 2-60 2-56 52
53 3-47 3-40 3-33 3-26 3 20 3-14 3 08 3 03 2-97 2-92 2-87 2-83 2-78 2-74 2-69 2-65 53
54 3-60 3-52 3-45 3-38 3-32 3-26 3-20 3-14 3 08 303 2·98 2-93 2-88 2-84 2-80 2-75 54
55 3-73 3-66 3-58 3-51 3-44 3-38 3-32 3-26 3-20 3-15 3 09 3 04 2-99 2-95 2-90 2:86 55
56 3-87 3-79 3-72 3-65 3-58 3-51 3-44 3-38 3-32 3-27 3-21 3-16 3-11 3 06 3 01 2-97 56
57 4 02 3-94 3-86 3-79 3-71 3-64 3-58 3-51 3-45 3-39 3-34 3-28 3-23 3-18 3-13 3 08 57
58 4-18 410 401 3-93 3-86 3-79 3-72 3-65 3-59 3-53 3-47 3-41 3-35 3-30 3-25 3·20 58
59 4-35 4-26 4-17 4 09 4 01 3-94 3-87 3-80 3-73 3-67 3-60 3-55 3-49 3-43 3-38 3-33 59
60 4-53 4-43 4-34 4-26 4 18 4-10 4 02 3-95 3-88 3-82 3-75 3-69 3-63 3-57 3-52 3-46 60

1 5 7 ° 1 5 7 ° 1 5 6 ° 1 5 6 ° 1 5 5 ° 1 5 5 ° 154" 1 5 4 ° 1 5 3 ° 1 5 3 ° 1 5 2 ° 1 5 2 ° 1 5 1 ° 1 5 1 ° 1 5 0 ° ! 5 0 °
d
CD 30' 00' 30' 00' 30' 00' 30' 00' 30' 00' 30' 0 0 ' 30' 00' 30' 00' ό

ΦD 202° 203° 2 0 3 ° 204° 204° 205° 205° 206° 206° 207° 207c 208° 208° 209° 209° 210° α

30' 00' 30' 00' 30' 00' 30' 00' 30' 00’ 30’ 00' 30' 00' 30' 00'

UJ
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ΙΟ) 3 0 ° 3 1 ° 3 2 ° 3 3 ° 3 4 ° 3 5 ° 3 6 ° 3 7 ° 3 8 ° 3 9 ° 4 0 ° 4 1 ° 4 2 ° 4 3 ° 4 4 ° 4 5 ° ιοί
o 330c 329° 328c 327c 326c 325c 324c 323c 322c 321c 320c 3 I9C 3 18C3 17C316C 3 15C o
0 ■00 ■00 •00 ■00 ■00 •00 ■00 ■00 ■00 00 ■00 •00 00 00 00 00 01 ■03 ■03 •03 •03 •03 ■02 ■02 ■02 •02 02 ■02 •02 02 02 02 02 12 ■06 ■06 ■06 ■05 ■05 ■05 •05 ■05 ■04 04 •04 •04 04 04 04 04 2
3 •09 ■09 ■08 •08 ■08 ■07 ■07 ■07 •07 06 ■06 •06 06 06 05 05 3
4 •12 •12 ■11 ■11 •10 ■10 •10 •09 ■09 09 ■08 •08 08 07 07 07 4
5 •15 ■15 •14 ■13 ■13 ■12 •12 ■12 ■11 11 •10 •10 10 09 09 09 5
6 •18 ■17 •17 •16 •16 ■15 •14 •14 •13 13 •13 •12 12 11 11 11 6
7 •21 ■20 ■20 ■19 ■18 •18 •17 ■16 •16 15 •15 •14 14 13 13 12 7
8 ■24 ■23 •22 ■22 •21 •20 •19 •19 •18 17 •17 •16 16 15 15 14 8
9 ■27 •26 •25 •24 •23 ■23 •22 •21 ■20 20 •19 •18 18 17 16 16 9

10 •31 •29 •28 •27 ■26 •25 •24 ■23 •23 22 •21 •20 20 19 18 18 10
11 •34 •32 •31 •30 •29 •28 ■27 ■26 ■25 24 •23 •22 22 21 20 19 11
12 ■37 ■35 ■34 •33 •32 ■30 •29 •28 •27 26 •25 •24 24 23 22 21 12
13 •40 ■38 •37 ■36 •34 ■33 ■32 ■31 •30 29 •28 ■27 26 25 24 23 13
14 ■43 ■41 ■40 ■38 ■37 •36 •34 ■33 •32 31 •30 ■29 27 27 26 25 14
15 ■46 ■45 •43 ■41 •40 •38 •37 ■36 •34 33 •32 •31 30 29 28 27 15
16 •50 ■48 •46 ■44 •43 •41 •39 ■38 •37 35 •34 •33 32 31 30 29 16
17 ■53 •51 •49 •47 ■45 •44 ■42 ■41 ■39 38 •36 •35 34 33 32 31 17
18 ■56 ■54 ■52 •50 ■48 ■46 ■45 •43 •42 40 •39 ■37 36 35 34 32 18
19 •60 •57 ■55 ■53 •51 ■49 ■47 •46 ■44 43 •41 •40 38 37 36 34 1920 •63 •61 ■58 ■56 •54 •52 ■50 •48 •47 45 •43 •42 40 39 38 36 20
21 •66 •64 ■61 •59 •57 •55 •53 ■51 •49 47 •46 •44 43 41 40 38 2122 •70 ■67 ■65 •62 ■60 ■58 ■56 •54 ■52 50 ■48 •46 45 43 42 40 22
23 •74 ■71 •68 •65 •63 •61 •58 •56 ■54 52 •51 •49 47 45 44 42 23
24 •77 ■74 ■71 •69 ■66 •64 •61 ■59 ■57 55 •53 •51 49 48 46 45 24
25 •81 ■78 •75 ■72 ■69 ■67 •64 ■62 •60 58 •56 •54 52 50 48 47 25
26 ■84 ■81 •78 •75 ■72 •70 ■67 ■65 •62 60 •58 •56 54 52 51 49 26
27 ■88 ■85 ■82 •78 •76 ■73 •70 ■68 •65 63 ■61 •59 57 55 53 51 27
28 •92 ■88 ■85 •82 •79 •76 •73 •71 •68 66 •63 •61 59 57 55 53 28
29 •96 •92 ■89 ■85 •82 •79 •76 ■74 •71 68 •66 •64 62 59 57 55 29
30 1-00 ■96 ■92 •89 ■86 ■82 •79 •77 •74 71 ■69 •66 64 62 60 58 30
31 104 100 ■96 ■93 ■89 ■86 ■83 ■80 ■77 74 ■72 •69 67 64 62 60 31
32 108 1 04 100 •96 •93 •89 ■86 ■83 •80 77 •74 •72 69 67 65 62 32
33 1-12 108 1-04 1 00 ■96 ■93 ■89 •86 ■83 80 •77 •75 72 70 67 65 3334 1-17 1-12 1-08 1-04 100 ■96 ■93 ■90 •86 83 ■80 ■78 75 72 70 67 34
35 1-21 1-17 1-12 108 1-04 1-00 •96 ■93 •90 86 •83 •81 78 75 73 70 35
36 1-26 1-21 1-16 1-12 108 1 04 1-00 ■96 ■93 90 •87 ■84 81 78 75* 73 3637 1-31 1-25 1-21 1-16 1-12 1-08 1-04 1-00 •96 93 ■90 -87 84 81 78 75 3738 1-35 1-30 1-25 1-20 1-16 1-12 1-08 1-04 1-00 96 ■93 ■90 87 84 81 78 3839 1-40 1-35 1-30 1-25 1-20 1-16 1-11 107 1-04 1-00 •97 •93 90 87 84 81 3940 1-45 1-40 1-34 1-29 1-24 1-20 1-15 1-11 107 104 1 00 •97 93 90 87 34 40
41 1-51 1-45 1-39 1-34 1-29 1-24 1-20 1-15 1-11 1 07 1-04 1-00 97 93 90 87 4142 1-56 1-50 1-44 1-39 1-33 1-29 1-24 1-19 1-15 1 11 1-07 1-04 1 00 97 93 90 4243 1-62 1-55 1-49 1-44 1-38 1-33 1-28 1-24 1-19 1 15 111 107 1 04 1 00 97 93 4344 1-67 1-61 1-55 1-49 1-43 1-38 1-33 1-28 1-24 1 19 1-15 1-11 1 07 1 04 1 00 97 4445 1-73 1-66 1-60 1-54 1-48 1-43 1-38 1-33 1-28 1 23 1-19 1-15 1 11 1 07 1 04 1 00 45
46 1-79 1-72 1-66 1-59 1-54 1-48 1-43 1-37 1-33 1 28 1-23 119 1 15 1 11 1 07 1 04 4647 1-86 1-78 1-72 1-65 1-59 1-53 1-48 1-42 1-37 1 32 1-28 1-23 1 19 1 15 1 11 1 07 4748 1-92 1-85 1-78 1-71 1-65 1-59 1-53 1-47 1-42 1 37 1-32 1-28 1 23 1 19 1 15 1 11 4849 1-99 1-91 1-84 1-77 1-71 1-64 1-58 1-53 1-47 1 42 1-37 1-32 1 28 1 23 1 19 1 15 4950 2 06 1-98 1-91 1-84 1-77 1-70 1-64 1-58 1-53 1 47 1-42 1-37 1 32 1 28 1 23 1 19 50
51 2-14 2 06 1-98 1-90 1-83 1-76 1-70 1-64 1-58 1 52 1-47 1-42 1 37 1 32 1 28 1 23 5152 2-22 2-13 2-05 1-97 1-90 1-83 1-76 1-70 1-64 1 58 1-52 1-47 1 42 1 37 1 33 1 28 5253 2-30 2-21 2-12 2 04 1-97 1-90 1-83 1-76 1-70 1 64 1-58 1-52 1 47 1 42 1 37 1 33 5354 2-38 2-29 2-20 2-12 2 04 1-97 1-89 1-83 1-76 1 70 1-64 1-58 1 53 1 48 1 43 1 38 5455 2-47 2-38 2-29 2-20 2-12 2 04 1-97 1-90 1-83 1 76 1-70 1-64 1 59 1 53 1 8 1 43 55
56 2-57 2-47 2-37 2-28 2-20 2-12 2-04 1-97 1-90 1 83 1-77 1-71 1 65 1 59 1 54 1 48 5657 2-67 2-56 2-46 2-37 2-28 2-20 2-12 2-04 1-97 1 90 1-84 1-77 1 71 1 65 1 59 1 54 5758 2-77 2-66 2-56 2-46 2-37 2-29 2-20 2-12 2 05 1 98 1-91 1-84 1 78 1 72 1 66 1 60 5859 2-88 2-77 2-66 2-56 2-47 2-38 2-29 2-21 2-13 206 1-98 1-91 1 85 1 8 1-72 1 66 5960 3-00 2-88 2-77 2-67 2-57 2-47 2-38 2-30 2-22 2-14 2-06 1-99 1-92 1-86 1-79 1-73 60

ro 1 5 0 ° 1 4 9 ° 1 4 8 ° 1 4 7 ° 1 4 6 ° 1 4 5 ° 1 4 4 ° 1 4 3 ° 1 4 2 ° 1 4 1 ° 1 4 0 ° 1 3 9 ° 1 3 8 ° 1 3 7 ° 1 3 6 ° 1 3 5 ° <T3
210° 2 11° 212° 213° 214° 215° 216° 217° 218° 219° 220° 22|° 222° 223° 224° 225°
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D
e

c
 

o

3 0 ° 3 1 ° 3 2 ° 3 3 ° 3 4 ° 3 5 ° 3 6 ° 3 7 ° 3 8 ° 3 9 ° 4 0 ° 4 1 ° 4 2 ' 4 3 ° 4 4 ° 4 5 ° oCDO
3 3 0 c 3 2 9 ° 3 2 8 ° 3 2 7 ° 3 2 6 ° 3 2 5 ° 3 2 4 ° 3 2 3 ° 3 2 2 ° 3 2 1 ° 3 2 0 ° 3 1 9 ° 3 1 8 ° 3 1 7 ° 3 1 6 ° 3 1 5 ° C

0 •00 •00 ■00 •00 ■00 ■00 ■00 ■00 •00 •00 ■00 ■00 •00 ■00 •00 •00 0
1 •03 ■03 ■03 •03 ■03 ■03 ■03 •03 ■03 ■03 ■03 ■03 ■03 ■03 •03 ■02 1
2 •07 •07 ■07 ■06 •06 •06 •06 ■06 ■06 •06 •05 •05 •05 ■05 •05 •05 2
3 •10 •10 •10 •10 •09 •09 ■09 •09 •09 •08 ■08 ■08 •08 •08 •08 ■07 3
4 ■14 •14 •13 •13 •13 •12 •12 •12 •11 •11 •11 •11 •10 ■10 •10 •10 4
5 •17 •17 ■17 ■16 •16 •15 ■15 •15 •14 ■14 •14 •13 •13 •13 •13 •12 5
6 •21 •20 •20 ■19 •19 •18 •18 •17 •17 ■17 •16 ■16 •16 •15 ■15 ■15 6
7 •25 •24 •23 ■23 •22 •21 •21 ■20 ■20 •20 •19 •19 ■18 ■18 •18 •17 7
8 •28 •27 •27 ■26 ■25 ■25 ■24 •23 •23 ■22 •22 •21 •21 •21 •20 ■20 8
9 ■32 •31 •30 ■29 •28 •28 ■27 •26 •26 •25 •25 •24 •24 •23 •23 •22 9

10 ■35 •34 •33 ■32 ■32- •31 •30 ■29 •29 •28 ■27 •27 •26 ■26 •25 •25 10
11 ■39 •38 •37 •36 •35 •34 ■33 •32 •32 •31 •30 •30 ■29 ■29 •28 •27 11
12 ■43 •41 ■40 •39 •38 •37 •36 •35 •35 •34 •33 •32 ■32 •31 •31 •30 12
13 •46 •45 •44 •42 ■41 ■40 ■39 •38 •37 •37 ■36 •35 ■35 •34 •33 •33 13
14 •50 ■48 •47 •46 ■45 ■43 ■42 ■41 ■40 •40 ■39 ■38 •37 ■37 •36 •35 14
15 ■54 ■52 •51 •49 ■48 •47 •46 •45 ■44 •43 ■42 •41 •40 •39 •39 ■38 15
16 ■57 •56 •54 ■53 ■51 •50 •49 •48 ■47 ■46 •45 •44 •43 ■42 ■41 •41 16
17 •61 •59 •58 ■56 •55 •53 ■52 •51 •50 ■49 •48 •4.7 •46 ■45 •44 ■43 17
18 ■65 ■63 •61 ■60 ■58 •57 ■55 •54 •53 •52 •51 •50 •49 ■48 •47 •46 18
19 •69 ■67 ■65 •63 •62 ■60 •59 •57 •56 •55 •54 ■52 •51 •50 ■50 •49 19
20 •73 •71 ■69 ■67 •65 ■63 ■62 •60 •59 ■58 •57 •55 •54 ■53 •52 •51 20
21 ■77 •75 •72 ■70 ■69 ■67 •65 ■64 •62 •61 •60 •59 •57 ■56 •55 •54 21
22 •81 •78 •76 •74 •72 •70 ■69 ■67 •66 •64 •63 •62 ■60 •59 •58 •57 22
23 •85 ■82 •80 •78 •76 ■74 ■72 ■71 ■69 •67 ■66 ■65 •63 •62 •61 •60 23
24 •89 •86 •84 •82 ■80 •78 •76 •74 ■72 •71 •69 ■68 •67 •65 •64 •63 24
25 •93 •91 ■88 ■86 •83 ■81 ■79 •77 •76 •74 ■73 ■71 •70 •68 ■67 •66 25
26 ■98 ■95 ■92 •90 •87 •85 ■83 •81 •79 •78 •76 •74 •73 •72 ■70 •69 26
27 1-02 ■99 •96 ■94 •91 •89 ■87 ■85 •83 ■81 ■79 •78 •76 ■75 •73 •72 27
28 106 1-03 1-00 •98 •95 ■93 •90 •88 •86 •84 ■83 ■81 ■79 ■78 •77 •75 28
29 111 108 105 1-02 •99 •97 •94 ■92 ■90 ■88 ■86 •84 •83 •81 •80 •78 29
30 1-15 1-12 1-09 106 1 03 101 •98 ■96 •94 •92 •90 ■88 •86 ■85 •83 ■82 30
31 1-20 1-17 1-13 1-10 1-07 1-05 1-02 100 •98 ■95 •93 •92 •90 •88 •87 •85 31
32 1-25 1-21 118 1-15 1-12 1Ό9 1-06 1-04 1-01 ■99 ■97 •95 •93 ■92 ■90 ■88 32
33 1-30 1-26 1-23 1-19 1-16 1-13 1-11 108 1-05 1 03 1-01 •99 •97 •95 •93 •92 33
34 1-35 1-31 1-27 1-24 1-21 1-18 1-15 1-12 1-10 107 1-05 1 03 1-01 ■99 •97 •96 34
35 1-40 1-36 1-32 1-29 1-25 1-22 119 1-16 1-14 111 109 1-07 1-05 1-03 1-01 •99 35
36 1-45 1-41 1-37 1-33 1-30 1-27 1-24 1-21 118 1-15 1-13 111 1-09 1-07 1-05 1-03 36
37 1-51 1-46 1-42 1-38 1-35 1-31 1-28 1-25 1-22 1-20 1-17 1-15 113 1-10 1 08 1-07 37
38 1-56 1-52 1-47 1-43 1-40 1-36 1-33 1-30 1-27 1-24 1-22 119 1-17 115 1-12 1-11 38
39 1-62 1-57 1-53 1-49 1-45 1-41 1-38 1-35 1-32 1-29 1-26 1-23 1-21 1-19 1-17 1-15 39
40 1-68 1-63 1-58 1-54 1-50 1-46 1-43 1-39 1-36 1-33 1-31 1-28 1-25 1-23 1-21 1-19 40
41 1-74 1-69 1-64 1-60 1-55 1·52 1-48 1-44 1-41 1-38 1-35 1-33 1-30 1-27 1-25 1-23 41
42 1-80 1-75 1-70 1-65 1-61 1-57 1-53 1-50 1-46 1-43 1-40 1-37 1-35 1-32 1-30 1-28 42
43 1-87 1-81 1-76 1-71 1-67 163 1-59 1-55 1-51 1-48 1-45 1-42 1-39 1-37 1-34 1-32 43
44 1-93 1-87 1-82 1-77 1-73 1-68 1-64 1-60 1-57 1-53 1-50 1-47 1-44 1-42 1-39 1-37 44
45 2-00 1-94 1-89 1-84 1-79 1·74 1-70 1-66 1-62 1-59 1-56 1-52 1-49 1-47 1-44 1-41 45
46 2-07 2 01 1-95 1-90 1-85 1-81 1-76 1-72 1-68 1-65 1-61 1-58 1-55 1-52 1-49 1-47 46
47 214 2 08 2 02 1-97 1-92 1-87 1-82 1-78 1-74 1-70 1-67 1-63 1-60 1-57 1-54 1-52 47
48 2-22 2-16 2-10 2-04 1-99 1-94 1-89 1-85 1-80 1-76 1-73 1-69 1-66 1-63 1-60 1-57 48
49 2-30 2-23 2-17 2-11 206 2-01 1-96 1-91 1-87 1-83 1-79 1-75 1-72 1-69 1-66 1-63 49
50 2-38 2-31 2-25 2-19 2-13 2-08 2-03 1-98 1-94 1-89 1-85 1-82 1-78 1-75 1-72 1-69 50
51 2·47 2-40 2-33 2-27 2-21 2-15 2-10 2-05 201 1-96 1-92 1-88 1-85 1-81 1-78 1-75 51
52 2-56 2-49 2-42 2-35 2-29 2-23 2-18 2-13 2-08 2-03 1-99 1-95 1-91 1-88 1-84 1-81 52
53 2-65 2-58 2-50 2-44 2-37 2-31 2-26 2-21 2-16 2-11 2-06 2-02 1-98 1-95 1-91 1-88 53
54 2-75 2-67 2-60 2-53 2-46 2-40 2-34 2-29 2-24 2-19 2-14 2-10 2Ό6 2-02 1-98 1-95 54
55 2-86 2-77 2-70 2-62 2-55 2-49 2-43 2-37 2-32 2-27 2-22 2-18 2 13 2 09 2-06 2-02 55
56 2-97 2-88 2-80 2-72 2-65 2-58 2-52 2-46 2-41 2-36 2-31 2-26 2-22 2-17 213 2-10 56
57 3 08 2-99 2-91 2-83 2-75 2-68 2-62 2-56 2-50 2-45 2-40 2-35 2-30 2-26 2-22 2-18 57
58 3-20 3-11 3 02 2-94 2-86 2-79 2-72 2-66 2-60 2-54 2-49 2-44 2-39 2-35 2-30 2-27 58
59 3-33 3-23 3-14 3-06 2-98 2-90 2-83 2-77 2-70 2-64 2-59 2-54 2-49 2-44 2-40 2-36 59
60 3-46 3-36 3-27 318 3-10 3-02 2-95 2-88 2-81 2-75 2-69 2-64 2-59 2-54 2-49 2-45 60

6Φ 1 5 0 ° 1 4 9 ° 1 4 8 ° 1 4 7 ° 1 4 6 ° 1 4 5 ° I 4 4 c 1 4 3 ° 1 4 2 ° 1 4 1 ° 1 4 0 ° 1 3 9 ° 1 3 8 1 3 7 ° 1 3 6 ° 1 3 5 ° oω
Ο

210C 211° 2 | 2° 2 1 3 ° 2 1 4 ° 2 1 5 ° 2 1 6 ° 2 1 7 ° 2 1 8 ° 2 1 9 ° 220° 221° 222° 2 2 3 ° 224° 2 2 5 °
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Named 
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T A B L E A HOUR ANGLE

ΙΟ) 4 5 ° 4 6 ° 4 7 ° 4 8 ° 4 9 ° 5 0 ° 5 1 ° 5 2 ° 5 3 ° 5 4 ° 5 5 ° 5 6 ° 5 7 ° 5 8 ° 5 9 ° 6 0 ° f—cu
O 315° 314° 313° 312° 311° 310° 309° 308° 307° 306° 305° 304" 303° 302': 301° 300° o
0 ■00 •00 ■00 •00 ■00 •00 ■00 •00 •00 ■00 •00 00 •00 00 •00 •00 0
1 •02 •02 •02 •02 •02 ■01 •01 •01 ■01 ■01 ■01 ■01 ■01 Ol •01 •01 1
2 ■03 •03 •03 •03 •03 •03 •03 •03 •03 •03 •02 •02 •02 •02 •02 •02 2
3 •05 •05 •05 ■05 •05 •04 ■04 •04 •04 ■04 •04 •04 •03 03 •03 ■03 3
4 ■07 ■07 •07 •06 •06 •06 ■06 •05 •05 •05 •05 ■05 •05 •04 •04 4
5 •09 •08 ■08 •08 •08 •07 ■07 •07 ■07 •06 •06 •06 •06 05 •05 •05 5
6 •11 ■10 •10 •09 •09 •09 •09 •08 ■08 ■08 •07 07 ■07 •07 •06 ■06 6
7 •12 •12 •11 ■11 ■11 •10 ■10 •10 •09 ■09 •09 ■08 •08 ■08 •07 ■07 7
8 •14 ■14 •13 •13 •12 •12 •11 ■11 •11 ■10 •10 09 •09 •09 •08 •08 8
9 •16 ■15 •15 ■14 •14 ■13 •13 •12 •12 •12 •11 •11 •10 ■10 •10 •09 9

10 •18 •17 •16 •16 ■15 •15 ■14 ■14 ■13 ■13 ■12 ■12 ■11 ■11 •11 •10 10
11 •19 •19 •18 •18 •17 •16 •16 ■15 ■15 ■14 •14 ■13 •13 •12 ■12 ■11 11
12 ■21 •21 •20 ■19 ■18 ■18 •17 •17 ■16 •15 •15 ■14 •14 •13 ■13 ■12 12
13 •23 ■22 •22 •21 ■20 •19 •19 ■18 ■17 •17 •16 ■16 •15 ■14 •14 •13 13
14 •25 •24 •23 ■22 •22 •21 •20 •19 •19 •18 •17 •17 •16 •16 •15 •14 14
15 •27 •26 •25 ■24 •23 •22 •22 ■21 •20 •19 •19 •18 •17 •17 ■16 ■15 15
16 ■29 ■28 ■27 •26 •25 •24 •23 •22 ■22 ■21 •20 ■19 •19 •18 •17 •17 16
17 •31 •30 •29 ■28 ■27 ■26 •25 •24 •23 ■22 •21 •21 ■20 •19 •18 ■18 17
18 •32 ■31 •30 •29 •28 •27 •26 •25 •24 ■24 •23 •22 •21 •20 •20 •19 18
19 •34 •33 ■32 •31 ■30 •29 •28 •27 •26 ■25 •24 •23 ■22 •22 ■21 •20 19
20 •36 •35 •34 •33 •32 •31 •29 ■28 •27 •26 •25 ■25 •24 ■23 •22 •21 20
21 ■38 •37 •36 •35 •33 •32 •31 •30 •29 ■28 •27 •26 •25 •24 •23 •22 21
22 ■40 ■39 •38 ■36 •35 ■34 •33 •32 ■30 •29 •28 •27 •26 •25 •24 ■23 22
23 •42 •41 •40 •38 ■37 •36 •34 •33 •32 •31 ■30 •29 •28 ■27 •26 •25 23
24 •45 •43 •42 •40 •39 ■37 ■36 ■35 •34 ■32 •31 ■30 •29 •28 •27 ■26 24
25 •47 •45 •44 •42 •41 •39 •38 •36 •35 •34 •33 ■31 •30 ■29 •28 •27 25
26 •49 •47 •46 ■44 •42 •41 •39 •38 •37 •35 •34 •33 •32 •30 •29 ■28 26
27 •51 •49 •48 ■46 ■44 •43 ■41 •40 ■38 ■37 •36 •34 •33 •32 •31 •29 27
28 ■53 ■51 •50 ■48 •46 •45 •43 •42 •40 •39 •37 ■36 ■35 ■33 •32 •31 28
29 •55 •54 ■52 ■50 ■48 ■47 •45 •43 •42 •40 ■39 ■37 •36 ■35 ■33 •32 29
30 •58 •56 ■54 ■52 •50 •48 ■47 •45 ■44 •42 •40 ■39 •37 -36 •35 •33 30
31 •60 ■58 ■56 ■54 •52 ■50 ■49 ■47 ■45 •44 •42 ■40 •39 ■38 •36 •35 31
32 ■62 ■60 ■58 •56 •54 •52 •51 •49 •47 ■45 •44 •42 •41 •39 ■38 ■36 32
33 •65 ■63 ■61 •58 •56 ■55 •53 •51 •49 •47 •45 •44 •42 •41 •39 •37 33
34 •67 ■65 ■63 •61 •59 ■57 ■55 ■53 ■51 •49 •47 •46 •44 •42 •41 •39 34
35 ■70 ■68 •65 ■63 •61 ■59 ■57 ■55 •53 •51 ■49 •47 •45 ■44 •42 ■40 35
36 •73 •70 •68 •65 ■63 ■61 ■59 ■57 •55 •53 •51 ■49 •47 •45 •44 •42 36
37 •75 •73 •70 ■68 •66 ■63 ■61 •59 ■57 •55 ■53 ■51 •49 •47 ■45 •44 37
38 •78 •75 •73 •70 •68 ■66 ■63 •61 ■59 •57 ■55 ■53 •51 •49 ■47 •45 38
39 •81 •78 ■76 •73 ■70 ■68 ■66 ■63 ■61 •59 •57 •55 •53 •51 •49 •47 39
40 •84 •81 ■78 •76 •73 •70 •68 •66 ■63 •61 •59 ■57 •55 •52 •50 •48 40
41 ■87 •84 •81 •78 •76 •73 •70 ■68 •66 ■63 •61 •59 ■56 ■54 •52 •50 41
42 •90 •87 ■84 •81 •78 •76 •73 •70 •68 •65 •63 ■SI •58 •56 •54 •52 42
43 ■93 •90 ■87 •84 ■81 •78 ■76 •73 •70 •68 •65 ■S3 •61 ■58 •56 •54 43
44 •97 •93 ■90 •87 •84 •81 •78 ■75 ■73 •70 •68 ■155 •63 •60 ■58 •56 44
45 100 •97 ■93 ■90 •87 ■84 •81 •78 •75 •73 ■70 •158 •65 •63 ■60 •58 45
46 1-04 1-00 ■97 •93 ■90 •87 •84 •81 •78 ■75 •73 •70 ■67 •65 ■62 ■60 46
47 107 1-04 1-00 •97 •93 ■90 ■87 •84 •81 •78 •75 •72 •70 •67 •64 ■62 47
48 1-11 1-07 1-04 100 •97 ■93 ■90 •87 ■84 ■81 •78 ■75 •72 •69 •67 ■64 48
49 1-15 1-11 107 1-04 1-00 •97 •93 ■90 •87 •84 •81 •78 •75 •72 ■69 •66 49
50 1-19 1 15 1-11 1-07 1-04 100 •97 •93 ■90 •87 ■83 •30 •77 •75 ■72 ■69 50
51 1-23 1-19 1-15 1-11 1-07 104 100 •97 ■93 •90 •86 •83 ■80 •77 •74 71 51
52 1-28 1-24 1-19 1-15 111 1-07 1-04 1-00 ■96 •93 •90 ■136 •83 •80 •77 ■74 52
53 1-33 1-28 1-24 1-19 1-15 111 107 1-04 100 •96 ■93 •90 ■86 •83 •80 ■77 53
54 1-38 1-33 1-28 1-24 1-20 1-15 1-11 1-08 1-04 100 ■96 •93 •89 •86 ■83 •79 54
55 1-43 1-38 1-33 1-29 1·24 1-20 116 1-12 108 1-04 100 ■96 ■93 •89 •86 ■82 55
56 1-48 1-43 1-38 1-34 1-29 1-24 1-20 116 1-12 1-08 1-04 1-00 •96 ■93 •89 •86 56
57 1-54 1-49 1-44 1-39 1-34 1·29 1-25 1-20 1-16 1-12 108 1-04 1 00 ■96 •93 ■89 57
58 1-60 1-55 1-49 1-44 1-39 1-34 1-30 1-25 1-21 116 1-12 108 1-04 100 •96 ■92 58
59 1-66 1-61 1-55 1-50 1-45 1-40 1-35 1-30 1-25 1-21 1-17 1-12 1 08 104 1-00 •96 59
60 1-73 1-67 1-62 1-56 1-51 1-45 1-40 1-35 1-31 1-26 1-21 117 1-12 108 1-04 100 60

* 1 3 5 ° 1 3 4 ° 1 3 3 ° 132° 1 3 1 ° 1 3 0 ° 1 2 9 ° 1 2 8 ° 1 2 7 ° 1 2 6 ° 1 2 5 ° 1 2 4 1 2 3 ° 122 121° 120 a:
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Dn> 4 5 ° 4 6 ° 4 7 ° ' 4 8 ° 4 9 ° 5 0 ° 5 1 ° 5 2 ° 5 3 ° 5 4 ° 5 5 ° 5 6 ° 5 7 ° 5 8 ° 5 9 ° 6 0 °

Deco
o 315° 314° 313° 312° 311° 310° 309° 308° 307° 306° 305° 304° 303° 302° 30Γ 300c O
0 •00 •00 •00 •00 •00 •00 •00 •00 •00 •00 •00 •00 •00 ■00 •00 •00 0
1 •02 •02 •02 •02 •02 ■02 ■02 ■02 •02 •02 ■02 •02 •02 •02 •02 •02 1
2 •05 •05 •05 •05 ■05 •05 ■04 ■04 •04 •04 •04 •04 •04 •04 •04 •04 2
3 ■07 ■07 •07 •07 ■07 •07 •07 •07 •07 •06 ■06 •06 •06 •06 •06 ■06 3
4 •10 •10 •10 •09 •09 •09 •09 •09 •09 •09 •09 •08 •08 •08 •08 •08 4
5 •12 •12 •12 •12 •12 •11 ■11 •11 ■11 •11 •11 •11 •10 •10 •10 •10 5
6 •15 •15 •14 •14 •14 •14 •14 •13 •13 •13 •13 •13 •13 •12 •12 •12 6
7 •17 •17 •17 ■17 •16 •16 •16 •16 •15 ■15 •15 •15 ■15 •14 •14 ■14 7
8 •20 •20 •19 •19 •19 •18 ■18 ■18 •18 •17 •17 •17 ■17 >17 •16 ■16 8
9 •22 ■22 ■22 •21 •21 •21 •20 ■20 •20 ■20 •19 •19 •19 •19 ■18 •18 9

10 •25 ■25 •24 ■24 •23 ■23 •23 •22 •22 •22 •22 •21 •21 •21 •21 ■20 10
11 •27 •27 •27 •26 •26 •25 •25 •25 ■24 •24 •24 •23 ■23 •23 ■23 ■22 11
12 •30 ■30 ■29 •29 ■28 •28 •27 •27 ■27 •26 •26 •26 •25 ■25 •25 •25 12
13 ■33 •32 •32 •31 •31 ■30 •30 •29 •29 •29 •28 •28 •28 •27 •27 ■27 13
14 •35 •35 •34 •34 ■33 •33 •32 •32 •31 •31 •30 •30 ■30 ■29 •29 ■29 14
15 •38 •37 •37 •36 •36 •35 •34 •34 •34 •33 •33 •32 •32 •32 •31 •31 15
16 ■41 ■40 •39 •39 •38 •37 •37 •36 •36 •35 •35 •35 •34 ■34 •33 •33 16
17 •43 •43 •42 •41 •41 •40 •39 •39 •38 •38 •37 •37 ■36 •36 ■36 •35 17
18 ■46 •45 •44 •44 •43 ■42 •42 41 •41 •40 •40 •39 •39 •38 •38 •38 18
19 •49 ■48 •47 •46 •46 •45 •44 ■44 •43 •43 •42 •42 ■41 •41 •40 •40 19
20 ■51 ■51 •50 •49 ■48 •48 •47 •46 •46 •45 •44 ■44 ■43 •43 ■42 ■42 20
21 ■54 ■53 •52 •52 ■51 •50 •49 •49 ■48 •47 ■47 •46 •46 •45 •45 •44 21
22 •57 •56 •55 •54 •54 •53 •52 •51 •51 ■50 •49 •49 •48 ■48 •47 •47 22
23 •60 ■59 ■58 •57 •56 ■55 ■55 •54 •53 •52 •52 •51 •51 •50 •50 •49 23
24 ■63 •62 •61 •60 ■59 •58 •57 •57 •56 •55 •54 •54 •53 •53 •52 •51 24
25 •66 •65 •64 •63 ■62 ■61 •60 •59 •58 •58 •57 ■56 •56 ■55 •54 •54 25
26 •69 ■68 •67 •66 ■65 •64 ■63 •62 •61 •60 •60 •59 •58 •58 •57 •56 26
27 •72 •71 •70 •69 •68 ■67 •66 •65 •64 •63 •62 •61 ■61 ■60 ■59 ■59 27
28 ■75 ■74 •73 •72 •70 •69 ■68 ■67 •67 •66 •65 ■64 •63 •63 ■62 •61 28
29 ■78 •77 •76 ■75 •73 •72 •71 •70 •69 •69 •68 •67 •66 •65 ■65 •64 29
30 ■82 •80 ■79 •78 •76 ■75 •74 ■73 •72 •71 •70 •70 ■69 •68 •67 •67 30
31 •85 •84 ■82 •81 •80 •78 ■77 •76 •75 •74 ■73 •72 •72 •71 •70 ■69 31
32 ■88 •87 ■85 •84 ■83 ■82 •80 •79 ■78 •77 •76 •75 •75 •74 ■73 •72 32
33 ■92 •90 •89 •87 ■86 •85 •84 ■82 •81 •80 •79 •78 ■77 •77 ■76 ■75 33
34 •96 •94 •92 ■91 ■89 •88 •87 •86 •84 ■83 •82 ■81 •80 •80 ■79 ■78 34
35 •99 •97 •96 •94 ■93 ■91 ■90 •89 •88 •87 ■85 ■84 •83 •83 ■82 •81 35
36 1 03 1 01 •99 •98 ■96 •95 ■93 ■92 •91 •90 •89 •88 ■87 •86 ■85 •84 36
37 1-07 1-05 1-03 1-01 1-00 ■98, •97 •96 ■94 •93 •92 •91 ■90 •89 ■88 ■87 37
38 1-11 1 09 1-07 105 1 04 102 1-00 •99 •98 •97 ■95 ■94 ■93 •92 ■91 •90 38
39 1-15 1 13 1-11 1-09 107 1-06 1-04 1-03 1-01 1-00 •99 •98 ■97 •95 ■94 •94 39
40 1-19 1-17 1-15 1-13 1-11 1-10 1-08 1-06 1-05 1-04 1-02 1-01 100 •99 ■98 •97 40
41 1-23 1-21 1-19 1-17 115 1-13 1-12 1-10 109 1-07 1-06 1-05 1-04 1-03 101 100 41
42 1-28 1-25 1-23 1-21 1-19 1-18 1-16 114 1-13 1-11 1-10 109 107 1 06 1-05 104 42
43 1-32 1-30 1-28 1-25 1-24 1-22 1-20 1-18 1-17 1-15 1-14 1-12 1-11 1-10 1-09 1-08 43
44 1-37 1-34 1-32 1-30 1-28 1-26 1-24 1-23 1-21 1Ί9 118 1-16 1-15 1-14 1-13 1-12 44
45 1-41 1-39 1-37 1-35 1-33 1-31 1-29 1-27 1-25 1-24 1-22 1-21 1-19 1-18 1-17 1-15 45
46 1-47 1-44 1-42 1-39 1-37 1-35 1-33 1-31 1-30 1-28 1-26 1-25 1-23 1-22 1-21 1-20 46
47 1-52 1-49 1-47 1-44 142 1-40 1-38 1-36 1-34 1-33 1-31 1-29 1-28 1-26 1-25 1-24 47
48 1-57 1-54 1-52 1-49 1-47 1-45 1-43 1-41 1-39 1-37 1-36 1-34 1-32 1-31 1-30 1-28 48
49 1-63 1-60 1-57 1-55 1-52 1-50 1-48 1-46 1-44 1-42 1-40 1-39 1-37 1-36 1-34 1-33 49
50 1-69 1-66 1-63 1-60 1-58 1-56 1-53 1-51 1-49 1-47 145 1-44 1-42 1-41 1-39 1-38 50
51 1-75 1-72 1-69 1-66 1-64 1-61 1-59 1-57 155 1-53 1-51 1-49 1-47 1-46 1-44 1-43 51
52 1-81 1-78 1-75 1-72 1-70 1-67 1-65 1-62 1-60 1-58 1-56 1-54 1-53 1-51 1-49 148 52
53 1-88 1-84 1-81 1-79 1-76 1-73 1-71 1-68 1-66 1-64 1-62 1-60 1-58 1-56 1-55 1-53 53
54 1-95 1-91 1-88 1-85 1-82 1-80 1-77 1-75 1-72 1-70 1-68 1-66 1-64 1-62 1-61 1-59 54
55 2-02 1-99 1-95 1-92 1-89 1-86 1-84 1-81 1-79 1-77 1-74 1-72 1-70 1-68 1-67 1-65 55
56 2-10 2-06 2 03 2 00 1-96 1-94 1-91 1-88 1-86 1-83 1-81 1-79 1-77 1-75 1-73 1-71 56
57 2-18 2-14 211 2-07 2 04 201 1-98 1-95 1-93 1-90 1-88 1-86 1-84 1-82 1-80 1-78 57
58 2-27 2-22 2-19 2-15 2-12 2 09 2 06 2-03 2-00 1-98 1-95 1-93 1-91 1-89 1-87 1-85 58
59 2-36 2-31 2-28 2-24 2-21 2-17 2-14 2-11 2-08 206 2-03 2-01 1-98 1-96 1-94 1-92 59
60 2-45 2-41 2-37 2-33 2-29 2-26 2-23 2-20 2-17 2-14 211 2-09 2-07 2-04 2-02 2 00 60

oa> 1 3 5 ° 1 3 4 ° 1 3 3 ° 1 3 2 ° 1 3 1 ° 1 3 0 ° 1 2 9 ° 1 2 8 1 2 7 ° 1 2 6 ° 1 2 5 ° 1 2 4 ° 1 2 3 ° 122° 121° 120° 6a>Ω
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ΟΙ

6 0 ° 6 1 ° 6 2 ° 6 3 ° 6 4 ° 6 5 ° 66° 6 7 ° 68° 6 9 ° 7 0 ° 7 1 ° 7 2 ° 7 3 ° 7 4 ° 7 5 ° tt)
O 300° 299° 298° 297c 296° 295° 294° 293° 292° 291° 290° 289° 288° 287° 286° 285° C

0 • 0 0 • 0 0 • 0 0 • 0 0 • 0 0 • 0 0 • 0 0 ■ 0 0 • 0 0 ■ 0 0 • 0 0 • 0 0 • 0 0 • 0 0 •00 •00 01 ■ 0 1 • 0 1 ■ 0 1 • 0 1 • 0 1 ■ 0 1 • 0 1 • 0 1 ■ 0 1 • 0 1 • 0 1 • 0 1 ■ 0 1 • 0 1 •01 •01 12 ■ 0 2 • 0 2 ■ 0 2 • 0 2 ■ 0 2 • 0 2 • 0 2 ■ 0 2 • 0 2 • 0 2 • 0 1 • 0 1 • 0 1 • 0 1 ■01 ■01 23 •03 •03 ■03 •03 •03 ■ 0 2 • 0 2 • 0 2 ■ 0 2 • 0 2 ■ 0 2 •02 • 0 2 • 0 2 •02 ■01 34 •04 ■04 ■04 •04 •03 ■03 ■03 •03 ■03 ■03 •03 • 0 2 • 0 2 •02 ■02 •02 45 ■05 •05 ■05 ■04 •04 •04 •04 •04 ■04 ■03 •03 •03 •03 ■03 •03 •02 5
6 ■06 •06 ■06 •05 •05 •05 •05 ■05 •04 ■04 ■04 ■04 •03 ■03 •03 •03 6
7 •07 •07 •07 •06 ■06 •06 ■06 •05 •05 •05 ■05 •04 •04 •04 •04 •03 78 •08 •08 ■07 ■07 •07 •07 :06 •06 ■06 ■05 ■05 ■05 ■05 •04 •04 •04 89 •09 ■09 ■08 •08 ■08 •07 ■07 •07 ■06 •06 ■06 •06 •05 •05 •05 •04 910 • 1 0 • 1 0 ■09 •09 ■09 ■08 •08 •08 ■07 •07 •06 ■06 •06 •05 •05 •05 10

11 • 1 1 •11 • 1 0 • 1 0 • 1 0 ■09 •09 •08 ■08 •08 •07 •07 •06 •06 •06 •05 1112 • 1 2 ■12 • 1 1 • 1 1 • 1 0 • 1 0 • 1 0 •09 ■09 ■08 •08 •07 •07 •07 •06 •06 12
13 •13 ■13 • 1 2 ■ 1 2 • 1 1 ■ 1 1 ■ 1 0 • 1 0 ■09 •09 •08 •08 ■08 •07 ■07 •06 1314 •14 ■14 •13 •13 • 1 2 •12 ■ 1 1 • 1 1 • 1 0 • 1 0 •09 •09 ■08 •08 •07 •07 14
15 •15 ■15 •14 •14 •13 • 1 2 • 1 2 • 1 1 • 1 1 • 1 0 • 1 0 •09 •09 •08 •08 •07 15
16 •17 ■16 •15 •15 •14 •13 •13 ■ 1 2 ■ 1 2 •11 • 1 0 • 1 0 ■09 •09 •08 •08 16
17 •18 ■17 •16 ■16 •15 ■14 ■14 ■13 • 1 2 ■ 1 2 ■ 1 1 • 1 1 ■10 •09 ■09 ■08 17
18 ■19 ■18 •17 ■17 •16 •15 •15 ■14 ■13 ■13 • 1 2 ■ 1 1 •11 ■10 •09 ■09 18
19 ■ 2 0 ■19 ■18 •18 •17 ■16 •15 ■15 •14 •13 ■13 • 1 2 • 1 1 ■11 • 1 0 •09 1920 • 2 1 ■20 •19 •19 •18 •17 •16 •15 ■15 •14 ■13 •13 •12 ■11 •10 ■ 1 0 20
21 •22 ■21 • 2 0 • 2 0 •19 •18 ■17 ■16 ■16 ■15 •14 •13 •13 ■12 ■11 • 1 0 2122 •23 •22 • 2 1 ■ 2 1 • 2 0 •19 ■18 ■17 •16 •16 ■15 ■14 •13 •12 • 1 2 •11 2223 •25 ■24 •23 • 2 2 • 2 1 • 2 0 ■19 •18 •17 ■16 •15 •15 •14 ■13 ■ 1 2 •11 2324 •26 •25 •24 ■23 • 2 2 • 2 1 ■ 2 0 •19 •18 •17 •16 ■15 •15 •14 ■13 •12 2425 •27 ■26 ■25 ■24 ■23 •22 ■ 2 1 • 2 0 •19 •18 •17 •16 •15 •14 •13 •13 25
26 •28 ■27 •26 •25 •24 ■23 • 2 2 ■ 2 1 • 2 0 ■19 •18 •17 •16 •15 •14 ■13 2627 •29 ■28 ■27 •26 •25 ■24 •23 ■ 2 2 • 2 1 ■ 2 0 •19 •18 •17 •16 •15 •14 2728 •31 ■29 •28 ■27 ■26 ■25 •24 ■23 • 2 2 ■ 2 0 •19 •18 ■17 •16 •15 ■14 2829 •32 ■31 •29 •28 •27 •26 ■25 ■24 ■ 2 2 ■ 2 1 • 2 0 •19 ■18 •17 •16 •15 2930 •33 •32 •31 •29 •28 •27 ■26 ■25 •23 ■ 2 2 • 2 1 • 2 0 •19 •18 •17 •16 30
31 •35 •33 •32 •31 ■29 ■28 •27 •26 •24 •23 ■22 •21 •20 •18 •17 16 3132 •36 •35 •33 ■32 ■31 ■29 •28 •27 •25 •24 ■23 •22 • 2 0 •19 •18 •17 3233 •37 ■36 •35 •33 •32 •30 ■29 •28 ■26 •25 •24 • 2 2 •21 ■ 2 0 •19 ■17 3334 •39 •37 ■36 ■34 •33 •31 •30 •29 •27 •26 •25 •23 ■22 •21 •19 •18 3435 •40 ■39 •37 •36 ■34 ■33 •31 •30 •28 ■27 ■26 •24 •23 •21 • 2 0 •19 35
36 ■42 ■40 •39 ■37 ■35 •34 •32 •31 ■29 ■28 ■26 •25 •24 •22 •21 •20 3637 ■44 •42 •40 ■38 ‘ 5̂7~ T15 •34 ■32 ■30 •29 •27 •26 •25 •23 •22 •20 3738 •45 ■43 •42 ■40 •38 •36 •35 ■33 •32 •30 •28 ■27 •25 •24 •22 ■21 3839 •47 ■45 •43 •41 •40 ■38 •36 •34 •33 •31 •30 •28 •26 •25 •23 •22 3940 •48 ■47 •45 ■43 ■41 •39 ■37 •36 •34 •32 •31 •29 ■27 •26 ■24 ■23 40
41 ■50 •48 ■46 ■44 •42 ■41 •39 •37 ■35 •33 ■32 ■30 ■28 •27 ■25 ■23 4142 ■52 •50 •48 •46 ■44 •42 ■40 ■38 •36 ■35 ■33 •31 •29 •28 ■26 •24 4243 •54 ■52 •50 ■48 ■46 •43 ■42 ■40 •38 •36 ■34 •32 •30 ■29 •27 ■25 4344 ■56 •54 ■51 •49 •47 ■45 •43 ■41 •39 ■37 •35 •33 •31 •30 ■28 •26 4445 ■58 ■55 •53 •51 •49 •47 ■45 ■42 ■40 •38 •36 •34 •33 •31 •29 ■27 45
46 ■60 •57 •55 ■53 •51 •48 •46 •44 ■42 •40 •38 •36 •34 ■32 ■30 ■28 4647 ■62 •59 •57 •55 ■52 •50 •48 •45 •43 ■41 ■39 ■37 •35 •33 ■31 •29 4748 •64 •62 •59 •57 •54 •52 ■49 •47 •45 ■43 ■40 •38 •36 •34 •32 •30 4849 ■66 ■64 •61 •59 •56 •54 •51 ■49 •47 •44 •42 •40 •37 •35 •33 •31 4950 ■69 •66 ■63 •61 •58 ■56 •53 ■51 ■48 •46 •43 ■41 •39 •36 •34 ■32 50
51 ■71 ■68 ■66 ■63 •60 ■58 ■55 ■52 •50 •47 •45 •43 •40 •38 •35 •33 5152 •74 ■71 •68 ■65 •62 •60 ■57 ■54 •52 •49 •47 •44 •42 •39 •37 •34 5253 ■77 •74 •71 ■68 •65 •62 ■59 •56 ■54 ■51 •48 •46 •43 •41 •38 ■36 5354 ■79 ■76 •73 •70 ■67 ■64 •61 •58 •56 •53 ■50 ■47 •45 •42 •40 ■37 5455 ■82 ■79 •76 •73 •70 ■67 ■64 •61 ■58 •55 •52 •49 •46 ■44 •41 •38 55
56 •86 •82 ■79 •76 •72 ■69 •66 •63 ■60 •57 •54 •51 ■48 •45 ■43 •40 5657 •89 •85 ■82 ■78 •75 ■72 •69 ■65 •62 •59 •56 •53 ■50 •47 ■44 •41 5758 ■92 ■89 ■85 ■81 ■78 •75 ■71 •68 •65 •61 •58 ■55 ■52 •49 •46 •43 5859 •96 ■92 •88 •85 ■81 ■78 •74 •71 •67 •64 •61 ■57 •54 •51 •48 •45 5960 1 - 0 0 •96 •92 •88 ■85 ■81 ■77 ■74 •70 •67 ■63 •60 •56 •53 ■50 •46 60

5
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D<T>o
0

6 0 °

300°

6 1 °

299°
6 2 °

298°

6 3 °

297°
6 4 °

296°

6 5 °

295°

66°

294°

6 7 °

293°

68°

292°

6 9 °

291°

7 0 °

290°

7 1 °

289°

7 2 °

288°

7 3 °

287°

7 4 °

286°

7 5 °

285°

D
<1
o

0 ■00 ■00 •00 ■00 •00 ■00 •00 •00 •00 •00 •00 •00 ■00 •00 ■00 ■00 01 •02 •02 •02 ■02 •02 •02 •02 •02 •02 •02 •02 •02 •02 •02 •02 •02 1
2 •04 ■04 •04 ■04 •04 •04 ■04 •04 •04 •04 ■04 •04 •04 ■04 •04 •04 23 •06 •06 •06 •06 ■06 •06 •06 •06 •06 ■06 ■06 ■06 •06 •06 ■06 •05 34 •08 •08 •08 •08 •08 ■08 •08 •08 •08 ■08 •07 ■07 •07 •07 •07 •07 45 •10 •10 ■10 •10 ■10 •10 ■10 ■10 •09 ■09 ■09 ■09 •09 ■09 •09 •09 5
6 •12 ■12 •12 •12 •12 •12 •12 •11 •11 ■11 ■11 •11 •11 •11 •11 •11 67 •14 •14 •14 •14 •14 •14 ■13 •13 •13 •13 ■13 ■13 •13 •13 ■13 •13 78 •16 ■16 •16 •16 •16 •16 •15 •15 •15 ■15 •15 -15 •15 ■15 ■15 •15 89 •18 ■18 •18 •18 •18 •17 •17 •17 •17 •17 •17 •17 •17 •17 •16 •16 910 •20 ■20 •20 •20 ■20 ■19 •19 •19 •19 •19 ■19 •19 •19 •18 ■18 ■18 10

11 •22 •22 •22 •22 •22 ■21 ■21 •21 •21 •21 ■21 •21 •20 •20 ■20 •20 1112 •25 ■24 •24 ■24 •24 •23 •23 •23 •23 •23 ■23 ■23 •22 ■22 ■22 •22 1213 •27 •26 •26 •26 •26 •25 •25 ■25 ■25 •25 •25 •24 ■24 •24 •24 •24 1314 •29 •29 ■28 •28 •28 •28 •27 •27 ■27 •27 ■27 -26 ■26 ■26 ■26 ■26 14
15 •31 •31 •30 ■30 •30 •30 •29 ■29 •29 ■29 •29 ■28 •28 •28 •28 ■28 15
16 •33 •33 •32 •32 ■32 •32 •31 ■31 •31 ■31 ■31 ■30 •30 -30 30 •30 1617 •35 •35 •35 •34 •34 •34 •33 •33 •33 ■33 •33 •32 •32 ■32 •32 •32 17
18 ■38 •37 •37 •36 •36 •36 •36 ■35 •35 ■35 ■35 •34 •34 •34 ■34 ■34 1819 •40 •39 -39 •39 •38 •38 •38 •37 •37 •37 •37 •36 •36 -36 ■36 ■36 1920 •42 •42 •41 ■41 .'41 •40 ■40 •40 •39 ■39 ■39 •39 •38 •38 ■38 •38 20
21 •44 •44 •43 ■43 •43 •42 •42 •42 •41 •41 ■41 •41 ■40 •40 ■40 •40 2122 •47 •46 ■46 •45 •45 ■45 •44 ■44 •44 •43 •43 •43 •43 ■42 ■42 •42 22
23 ■49 •49 •48 •48 •47 •47 •46 ■46 •46 •46 •45 •45 ■45 ■44 ■44 •44 23
24 •51 •51 •50 •50 •50 •49 •49 ■48 •48 •48 •47 •47 •47 •47 ■46 •46 24
25 ■54 •53 •53 •52 •52 •52 •51 •51 •50 •50 •49 •49 •49 ■49 •49 •48 25
26 •56 •56 •55 •55 •54 ■54 ■53 •53 •53 •52 •52 •52 •51 •51 •51 •50 26
27 •59 •58 •58 ■57 •57 •56 •56 •55 •55 •55 •54 •54 •54 •53 •53 •53 27
28 •61 •61 ■60 ■60 •59 •59 •58 •58 ■57 •57 •57 •56 •56 ■56 •55 •55 28
29 ■64 •63 ■63 ■62 ■62 •61 •61 •60 •60 •59 •59 •59 ■58 •58 •58 •57 29
30 •67 •66 •65 •65 •64 •64 ■63 •63 •62 •62 •62 •61 •61 ■60 •eo •60 30
31 •69 •69 •68 •67 •67 •66 ■66 •65 ■65 •64 •64 •64 •63 •63 -63 •62 31
32 •72 •71 •71 •70 •70 •69 •68 ■68 •67 •67 •67 ■66 •66 •65 ■65 •65 32
33 •75 •74 •74 •73 •72 ■72 •71 ■71 •70 •70 •69 -69 •68 ■68 •68 •67 33
34 •78 •77 •76 •76 •75 •75 •74 •73 •73 •72 •72 •71 •71 ■71 ■70 •70 34
35 •81 •80 •79 •79 ■78 •77 •77 ■76 •76 •75 ■74 •74 •74 •73 ■73 •72 35
36 ■84 ■83 •82 ■82 •81 •80 •80 ■79 •78 •78 •77 •77 •76 ■76 •76 •75 36
37 ■87 •86 •85 •85 •84 •83 •82 ■82 ■81 •81 •80 •80 •79 •79 •78 ■78 37
38 •90 ■89 •88 ■88 •87 ■86 •86 ■85 •84 •84 ■83 •83 ■82 ■82 ■81 •81 38
39 •94 ■93 •92 •91 ■90 •89 ■89 •88 ■87 •87 •86 ■86 •85 ■85 •84 •84 39
40 •97 ■96 •95 •94 •93 •93 •92 •91 •91 •90 •89 •89 •88 ■88 ■87 •87 40
41 100 ■99 •98 ■98 ■97 •96 ■95 •94 •94 ■93 •92 •92 •91 •91 •90 •90 41
42 1-04 103 102 101 100 •99 •99 ■98 •97 ■96 •96 •95 •95 ■94 ■94 •93 42
43 108 107 1 06 1-05 104 1-03 1-02 101 101 100 •99 •99 •98 •98 •97 •97 43
44 111 1-10 1 09 1-08 1-07 107 106 105 104 103 1-03 1-02 102 1-01 1-00 1-00 44
45 1-15 1-14 1-13 1-12 1-11 1-10 1-10 109 108 107 106 1 06 1-05 1-05 104 1-04 45
46 1-20 1-18 117 1-16 1-15 1-14 1-13 1-12 1-12 1-11 1-10 1-10 109 108 108 1-07 46
47 1-24 1-23 1-22 1-20 1-19 118 1-17 1-16 1-16 1-15 1-14 1-13 1-13 1-12 1-12 1-11 47
48 1-28 1-27 1-26 1-25 1-24 1-22 1-22 1-21 1-20 1-19 1-18 1-17 1-17 1 16 116 1-15 48
49 1-33 1-32 1-30 1-29 1-28 1-27 1-26 1-25 1-24 1-23 1-22 1-22 1-20 1-20 1 20 1-19 49
50 1-38 1-36 1-35 1-34 1-33 1-31 1-31 1-29 1-29 1-28 1-27 1-26 1-25 1-25 1-24 1-23 50
51 1-43 1-41 1-40 1-39 1-37 1-36 1-35 1-34 1-33 1-32 1-31 1-31 1-30 1-29 1-28 1-28 51
52 1-48 1-46 1-45 1-44 1-42 1-41 1-40 1-39 1-38 1-37 1-36 1-35 1-35 1-34 1-33 1-33 52
53 1-53 1-52 1-50 1-49 1-48 1-46 1-45 1-44 1-43 1-42 1-41 1-40 1-40 1-39 1-38 1-37 53
54 1-59 1-57 1-56 1-55 1-53 1-52 1-51 1-50 1-48 1-47 1-46 1-46 1-45 1-44 1-43 1-42 54
55 1-65 1-63 1-62 1-60 1-59 1·58 1-56 1-55 1-54 1-53 1-52 1-51 1-50 1-49 1-49 1-48 55
56 1-71 1-70 1-68 1-66 1-65 1-64 1-62 1-61 1-60 1-59 1-58 1-57 1-56 1-55 1-54 1-54 56
57 1-78 1-76 1-74 1-73 1-71 1-70 1-69 1-67 1-66 1-65 1-64 1-63 1-62 1-61 1-60 1-60 57
58 1-85 1-83 1-81 1-80 1-78 1-77 1-75 1-74 1-73 1-71 1-71 1-69 1-68 1-67 1-66 1-66 58
59 1-92 1-90 1-89 1-87 1-85 1-84 1-82 1-81 1-79 1-78 1-77 1-76 1-75 1-74 1-73 1-72 59
60 2 00 1-98 1-96 1-94 1-93 1-91 1-89 1-88 1-87 1-86 1-84 1-83 1-82 1-81 1-80 1-79 60
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Named 
opposite 

to 
Latitude, except 

when 
H

our 
Angle 

is 
between 

90 
and 

270r

>

TABLE A HOUR ANGLE

Ι
ΟΙ

0
75°

285'

76°

284°

77°

283°

78°

2823

79°

281°

80°

280°

81°

279°

82°

278°

83°

277°

84°

276°

85°

275°

86°

274°

87°

273°

88°

272°
89°

271°

90°

270°

I-
03

a
0 •00 ■00 ■00 ■00 •00 ■00 ■00 ■00 •00 ■00 •00 •00 •00 •00 •00 ■00 0
1 •01 •00 •00 ■00 •00 •00 •00 ■00 •00 •00 •00 ■00 ■00 •00 •00 •00 1
2 •01 •01 •01 •01 ■01 ■01 •01 ■01 •00 •00 •00 •00 •00 ■00 •00 •00 2
3 •01 •01 •01 •01 •01 •01 •01 •01 •01 •01 ■01 ■00 ■00 •00 •00 •00 3
4 •02 •02 •02 ■02 •01 •01 •01 ■01 •01 •01 •01 ■01 •00 ■00 •00 •00 4
5 ■02 •02 •02 •02 •02 •02 •01 •01 •01 •01 ■01 •01 •01 •00 •00 •00 5

6 •03 •03 ■02 •02 •02 •02 •02 •02 •01 •01 •01 ■01 •01 ■00 •00 •00 6
7 ■03 •03 •03 •03 •02 •02 •02 •02 ■02 •01 •01 •01 ■01 •00 •00 •00 7
8 ■04 •04 •03 •03 ■03 •03 •02 •02 ■02 •02 •01 •01 •01 ■01 •00 ■00 8
9 ■04 •04 •04 ■03 •03 ■03 •03 •02 •02 ■02 •01 ■01 •01 •01 •00 •00 9

10 •05 •04 •04 ■04 ■03 ■03 •03 •03 •02 •02 ■02 •01 ■01 •01 •00 •00 10
11 •05 •05 •05 •04 •04 •03 •03 •03 •02 •02 •02 •01 •01 •01 •00 •00 11
12 •06 ■05 •05 •05 •04 •04 •03 •03 •03 •02 •02 ■02 ■01 •01 •00 •00 12
13 ■06 •06 •05 •05 ■05 ■04 •04 ■03 •03 ■02 •02 •02 •01 •01 •00 •00 13
14 •07 •06 •06 •05 ■05 •04 ■04 •04 •03 •03 •02 •02 •01 •01 •00 •00 14
15 ■07 •07 •06 •06 •05 '■05 •04 •04 •03 •03 •02 •02 •01 •01 •01 •00 15

16 •08 •07 •07 ■06 ■06 ■05 •05 •04 ■04 ■03 •03 •02 •02 ■01 •01 •00 16
17 ■08 •08 ■07 •07 ■06 •05 •05 ■04 ■04 •03 ■03 •02 •02 ■01 •01 •00 17
18 •09 •08 •08 •07 •06 •06 •05 •05 ■04 •03 •03 •02 •02 •01 •01 ■00 18
19 •09 •09 ■08 ■07 •07 •06 •06 ■05 •04 ■04 •03 •02 •02 •01 •01 •00 19
20 •10 •09 •08 •08 ■07 •06 ■06 •05 •05 •04 •03 •03 •02 •01 •01 •00 20
21 •10 •10 •09 ■08 •07 •07 •06 •05 •05 ■04 •03 •03 •02 ■01 •01 •00 21
22 •11 •10 •09 •09 •08 ■07 •06 •06 •05 •04 ■04 •03 •02 •01 •01 •00 22
23 •11 •11 ■10 •09 •08 •08 •07 •06 •05 •05 •04 •03 •02 ■02 •01 •00 23
24 •12 •11 •10 •10 •09 •08 •07 •06 •06 •05 •04 •03 •02 •02 •01 •00 24
25 •13 •12 •11 •10 •09 •08 ■07 •07 •06 •05 •04 •03 •02 •02 ■01 •00 25
26 •13 •12 •11 •10 •10 •09 •08 •07 •06 •05 •04 •03 •03 •02 •01 •00 26
27 ■14 ■13 •12 •11 •10 •09 •08 •07 ■06 ■05 •05 •04 •03 •02 •01 •00 27
28 •14 •13 •12 •11 •10 •09 ■08 •08 •07 •06 ■05 ■04 •03 ■02 •01 •00 28
29 •15 ■14 •13 •12 ■11 •10 ■09 •08 •07 •06 ■05 •04 •03 •02 •01 ■00 29
30 •16 •14 •13 •12 •11 •10 •09 •08 ■07 •06 •05 •04 •03 ■02 ■01 •00 30
31 •16 •15 •14 •13 •12 •11 •10 08 •07 •06 •05 •04 •03 •02 •01 •00 31
32 •17 •16 •14 •13 •12 •11 •10 09 •08 •07 ■06 ■04 •03 •02 •01 •00 32
33 •17 •16 •15 •14 •13 •12 •10 •09 •08 •07 ■06 •05 •03 •02 •01 •00 33
34 •18 •17 •16 •14 •13 •12 •11 •10 ■08 •07 •06 •05 •04 •02 •01 ■00 34
35 •19 •18 •16 •15 •14 •12 •11 •10 •09 •07 •06 •05 •04 ■02 •01 •00 35
36 •20 •18 •17 •15 •14 •13 •12 •10 •09 ■08 •06 •05 •04 •03 •01 •00 36
37 •20 ■19 •17 •16 •15 •13 •12 •11 •09 •08 •07 ■05 •04 •03 ■01 •00 37
38 •21 •20 •18 •17 •15 •14 •12 •11 •10 •08 •07 •06 •04 •03 •01 ■00 38
39 •22 •20 •19 •17 •16 •14 •13 •11 ■10 •09 •07 •06 •04 •03 •01 ■00 39
40 •23 •21 •19 •18 •16 •15 •13 •12 •10 •09 •07 ■06 •04 •03 ■02 ■00 40
41 •23 •22 •20 •19 •17 •15 •14 •12 •11 •09 •08 •06 •05 •03 •02 •00 41
42 •24 •22 •21 •19 •18 •16 •14 ■13 •11 •10 •08 •06 •05 •03 •02 •00 42
43 ■25 •23 •22 •20 •18 •16 •15 •13 •11 •10 ■08 •07 ■05 •03 •02 •00 43
44 •26 •24 •22 •21 •19 •17 •15 •14 •12 •10 •09 •07 •05 •03 •02 •00 44
45 •27 •25 •23 •21 •19 •18 •16 •14 ■12 •11 •09 •07 •05 •04 ■02 •00 45
46 •28 •26 •24 •22 ■20 •18 •16 •15 •13 ■11 •09 •07 •05 •04 •02 •00 46
47 •29 •27 •25 ■23 •21 •19 •17 •15 •13 •11 •09 ■08 •06 •04 ■02 ■00 47
48 •30 •28 •26 •24 •22 •20 •18 •16 •14 •12 •10 •08 •06 •04 •02 00 48
49 •31 •29 •27 ■25 ■22 •20 ■18 •16 •14 •12 •10 •08 •06 •04 •02 •00 49
50 •32 •30 •28 •25 •23 •21 •19 •17 •15 •13 •10 •08 •06 •04 •02 ■00 50
51 •33 ■31 •29 •26 •24 •22 ■20 •17 •15 •13 •11 •09 •07 •04 •02 ■00 51
52 •34 •32 •30 ■27 •25 •23 •20 •18 •16 •14 •11 •09 ■07 •05 ■02 ■00 52
53 •36 ■33 •31 •28 •26 •23 ■21 •19 •16 •14 •12 •09 •07 •05 •02 •00 53
54 •37 •34 •32 ■29 •27 •24 •22 •19 •17 •15 •12 ■10 •07 •05 •02 ■00 54
55 •38 •36 •33 •30 •28 •25 •23 •20 •18 •15 •13 •10 •08 •05 •03 ■00 55
56 •40 ■37 •34 •32 •29 •26 •24 •21 •18 •16 •13 •10 •08 •05 •03 •00 56
57 •41 •38 •36 •33 •30 •27 •24 •22 •19 •16 •14 •11 •08 •05 ■03 •00 57
58 •43 ■40 •37 •34 •31 •28 •25 •23 •20 •17 •14 •11 •08 •06 •03 • 0 0 . 58
59 •45 •42 •38 •35 •32 •29 ■26 •23 ■20 •18 •15 •12 •09 •06 ■03 • 0 0 . 59
60 •46 ■43 •40 •37 •34 •31 ■27 •24 •21 •18 •15 •12 •09 •06 •03 •00 60
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oCDO
o

7 5 °

285°

7 6 °

284°

7 7 °

283°

7 8 °

282°

7 9 °

281°

8 0 °

280°

8 1 °

279°

8 2 °

278°

8 3 °

277°

8 4 °

276°

8 5 °

275°

86°

274°

8 7 °

273°

88°

272°

8 9 °

271°

9 0 °

270°

σCD
a

a

0 ■00 •00 •00 •00 •00 •00 •00 •00 •00 •00 ■00 •00 •00 •00 •00 ■00 01 •02 •02 •02 •02 •02 •02 •02 ■02 ■02 •02 ■02 ■02 ■02 •02 •02 •02 12 •04 •04 •04 •04 •04 •04 •04 •04 ■04 ■04 •04 •04 •04 •04 ■03 •03 23 •05 •05 •05 ■05 •05 •05 ■05 ■05 •05 •05 •05 •05 •05 •05 •05 ■05 34 •07 ■07 •07 •07 •07 •07 •07 •07 •07 ■07 •07 •07 •07 •07 •07 •07 45 •09 ■09 •09 •09 •09 •09 ■09 •09 •09 •09 •09 •09 •09 •09 •09 •09 5
6 ■11 •11 •11 •11 •11 •11 •11 •11 ■11 •11 •11 ■11 •11 •11 •11 •11 6
7 •13 •13 •13 •13 •13 ■12 •12 •12 •12 ■12 •12 ■12 •12 •12 •12 •12 78 •15 •15 •14 •14 •14 •14 ■14 •14 •14 •14 •14 ■14 •14 •14 •14 •14 8
9 •16 •16 •16 •16 •16 •16 •16 •16 •16 •16 •16 •16 •16 •16 ■16 •16 910 •18 •18 •18 •18 •18 •18 •18 •18 •18 •18 ■18 •18 •18 •18 •18 •18 10

11 •20 •20 ■20 •20 •20 •20 •20 •20 •20 •20 ■20 ■20 ■20 ■19 •19 •19 1112 •22 •22 •22 •22 ■22 •22 •22 •22 ■21 •21 •21 •21 •21 ■21 •21 •21 12
13 •24 •24 ■24 •24 •24 •23 •23 •23 •23 •23 ■23 •23 •23 •23 •23 •23 13
14 •26 ■26 •26 •26 •25 •25 ■25 •25 •25 •25 •25 •25 •25 •25 •25 •25 14
15 •28 •28 •28 •27 •27 •27 •27 •27 ■27 •27 ■27 ■27 •27 •27 •27 •27 15
16 •30 ■30 •29 •29 ■29 •29 •29 •29 •29 •29 •29 ■29 •29 •29 •29 ■29 16
17 •32 •32 ■31 •31 ■31 •31 ■31 •31 •31 ■31 •31 ■31 •31 •31 •31 •31 17
18 ■34 •34 •33 •33 •33 ■33 •33 •33 ■33 •33 •33 ■33 •33 •33 ■33 ■32 18
19 •36 •36 ■35 ■35 •35 •35 •35 •35 •35 ■35 •35 •35 •35 •35 ■34 •34 19
20 •38 •38 •37 •37 •37 •37 •37 ■37 •37 •37 •37 •37 •36 •36 •36 •36 20
21 •40 •40 •39 •39 •39 •39 •39 ■39 ■39 •39 •39 •39 •38 •38 •38 •38 21
22 ■42 •42 ■42 •41 •41 •41 •41 •41 •41 •41 •41 •41 •41 •40 •40 •40 22
23 ■44 •44 •44 •43 •43 •43 •43 ■43 •43 •43 •43 ■43 •43 •43 ■43 •42 23
24 •46 ■46 •46 •46 •45 •45 •45 •45 •45 ■45 •45 •45 •45 •45 ■45 ■45 24
25 •48 •48 ■48 •48 •48 •47 ■47 ■47 •47 •47 •47 •47 •47 •47 •47 •47 25
26 ■50 ■50 •50 •50 •50 ■50 •49 •49 •49 ■49 •49 •49 •49 •49 •49 ■49 26
27 •53 •53 •52 •52 •52 •52 •52 •52 •51 ■51 •51 •51 ■51 •51 •51 •51 27
28 •55 •55 •55 •54 •54 •54 •54 •54 •54 ■54 •53 •53 •53 ■53 •53 •53 28
29 •57 •57 •57 •57 •57 •56 •56 •56 ■56 •56 •56 •56 •56 •56 •55 •55 29
30 •60 •60 •59 •59 •59 •59 •59 •58 •58 ■58 •58 •58 •58 •58 •58 •58 30
31 •62 •62 •62 •61 •61 •61 •61 •61 •61 •60 •60 •60 •60 •60 •60 •60 31
32 •65 •64 •64 •64 ■64 •63 •63 •63 ■63 •63 •63 ■63 •63 •63 •63 •62 32
33 •67 •67 •67 •66 •66 ■66 •66 •66 •65 •65 ■65 ■65 •65 •65 •65 •65 33
34 •70 ■70 •69 •69 ■69 ■68 •68 •68 •68 •68 ■68 ■68 •68 •68 •68 ■67 34
35 ■72 ■72 •72 •72 •71 •71 •71 ■71 •71 •70 •70 •70 •70 •70 :70 •70 35
36 •75 •75 •75 •74 •74 •74 •74 •73 •73 •73 •73 ■73 •73 •73 •73 •73 36
37 •78 •78 •77 •77 •77 •77 ■76 •76 •76 •76 ■75 ■76 •76 •75 •75 •75 37
38 ■81 •81 •80 •80 ■80 •79 ■79 •79 •79 •79 •78 •78 •78 •78 •78 •78 38
39 ■84 ■84 •83 ■83 ■83 •82 ■82 •82 •82 •81 •81 •81 •81 •81 •81 ■81 39
40 ■87 •87 ■86 •86 ■86 •85 •85 •85 •85 •84 •84 ■84 •84 •84 •84 •84 40
41 •90 •90 •89 ■89 •89 •88 •88 •88 •88 ■87 •87 87 •87 •87 •87 •87 41
42 •93 •93 •92 •92 •92 •91 •91 ■91 •91 •91 ■90 ■90 •90 ■90 •90 ■90 42
43 ■97 •96 •96 •95 ■95 •95 •94 ■94 •94 ■94 •94 •94 •93 ■93 •93 ■93 43
44 100 1 00 ■99 ■99 ■99 •98 •98 ■98 •97 •97 •97 •97 ■97 •97 •97 ■97 44
45 1-04 103 103 1-02 1Ό2 1 02 101 1-01 101 1-01 1-00 1 00 100 1-00 1-00 100 45
43 107 1 07 1 06 1 06 105 105 1 05 105 1-04 1-04 1-04 104 104 1-04 1-04 1-04 46
47 1-11 1-11 110 1 10 1-09 109 109 1-08 108 1-08 1-08 1 07 107 1 07 1-07 107 47
48 1-15 1-14 1-14 1-14 1-13 113 1-12 1 12 1-12 1-12 1-lj 1-11 111 1-11 1-11 111 48
49 1-19 1-19 1 18 118 1-17 1-17 116 116 1-16 1-16 1-15 1-15 115 1-15 1-15 115 49
50 1·23 1-23 1-22 1-22 1-21 1-21 1-21 1-20 1-20 1-20 1-20 119 1-19 1-19 1-19 119 50
51 1-28 1-27 1-27 1-26 1-26 1-25 1-25 1-25 1-24 1-24 1-24 1-2-4 i 1-24 1-24 1-24 1-23 51
52 1-33 1-32 1-31 1-31 1-30 1-30 1-30 1-29 1-29 1-29 1-28 1-28 1-28 1-28 1-28 1-28 52
53 1-37 1-37 1-36 1-36 1-35 1-35 1-34 1-34 1-34 1-33 1-33 1-33 i. -̂ 3 1-33 1-33 1-33 53
54 1-42 1-42 1-41 1-41 1-40 1-40 1-39 1-39 1-39 1-38 1-38 1-38 1-38 1-38 1-38 1-38 54
55 1-48 1-47 1-47 1-46 1-46 1-45 1-45 1-44 1-44 1-44 1-43 1-43 1-43 1-43 1-43 1-43 55
56 1-54 1-53 1-52 1-52 1-51 1-51 1-50 1-50 1-49 1-49 1-49 1-49 1-48 1-48 1-48 1-48 56
57 1-60 1-59 1-58 1-57 1-57 1-57 1-56 1-55 1-55 1-55 1-55 1-54 1-54 1-54 1-54 1-54 57
58 1-66 1-65 1-64 1-64 1-63 1-63 1-62 1-62 1-61 1-61 1-61 1-60 1-60 1-60 1-60 1-60 58
59 1 -72 .1-72 1-71 1-70 1-70 1-69 1-69 1-68 1-68 1-67 1-67 1-67 1-67 1-67 1-66 1-66 59
00 1-79 1-79 1-78 1-77 1-76 1-76 1-75 1-75 1-75 1-74 1-74 1-74 1-73 1-73 1-73 1-73 60
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Named 
opposite 

to 
Latitude, 

except 
when 

H
our 

Angle 
is 

between 
90° 

and 
270°

>

T A E tL E A HOUR ANGLE
0° 0° 0° 1° 1° 1° 1° 2° 2° 2° 2° 3 ° 3 ° 3 ° 3 °

ί IS' 30’ 45' 00' 15' 30' 45' 00' 15' 30' 45' 00' 15' 30' 45’ 1—ο:
359° 359° 359° 359° 358° 358° 358° 358° 357° 357° 357° 357° 356° 356° 356° CU

o 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' 0
60 397 198 132 99-2 79-4 66-1 56-7 49-6 44-1 39-7 36-1 330 30-5 28-3 26-4 60
61 414 207 138 103 82-7 68-9 59 0 51-7 45-9 41-3 37-6 34-4 31-8 29-5 27-5 61
62 431 216 144 108 86-2 71-8 61-6 53-9 47-9 43-1 39-2 35-9 33-1 30-8 28-7 62
63 450 225 150 112 89-9 74-9 64-2 56-2 50 0 45-0 40-9 37-4 34-6 32-1 29-9 63
64 470 235 157 117 94-0 78-3 67-1 58-7 52-2 47-0 42-7 39-1 36-1 33-5 31-3 64
65 491 246 164 123 98-3 81-9 70-2 61-4 54-6 49-1 44-6 40-9 37-8 35-1 32-7 65
66 515 257 172 129 103 85-8 73-5 64-3 57-2 51-4 46-8 42-9 39-6 36-7 34-3 66
67 540 270 180 135 108 90-0 77-1 67-5 60-0 54Ό 490 45-0 41-5 38-5 35-9 67
68 567 284 189 142 113 94-5 81-0 70-9 63 0 56-7 51-5 47-2 43-6 40-5 37-8 68
69 597 299 199 149 119 99-5 85-3 74-6 66-3 59-7 54-2 49-7 45-9 42-6 39 7 69
70 630 315 210 157 126 105 89-9 78-7 69-9 62-9 57-2 52-4 48-4 44-9 41-9 70
71 666 333 222 166 133 111 95-1 83-2 73-9 66-5 60-5 55-4 51-2 47-5 44-3 71
72 705 353 235 176 141 118 101 88-1 78-3 70-5 64-1 58-7 54-2 50-3 47-0 72
73 750 375 250 187 150 125 107 93-7 83-3 74-9 681 62-4 57-6 53-5 49-9 73
74 799 400 266 200 160 133 114 99-9 88-8 79-9 72-6 66-6 61-4 57-0 53-2 74
75 855 428 285 215 171 143 122 107 95 0 85-5 77-7 71-3 65-7 61 0 56-9 75
76 919 460 306 230 184 153 131 115 102 91-9 83-5 76-5 70-6 65-6 61-2 76
77 993 496 331 248 199 165 142 124 110 99-2 90-2 82-7 76-3 70-8 66-1 77
78 1078 539 359 270 216 180 154 135 120 108 97-9 89-7 82-9 76-9 71-8 78
79 1179 590 393 295 236 197 168 147 131 118 107 98-2 90-6 84-1 78-5 79
80 1300 650 433 325 260 217 186 162 144 130 118 108 100 92-7 86-5 80
81 1447 724 482 362 289 241 207 181 161 145 131 121 111 103 96-3 81
82 1631 815 544 408 326 272 233 204 181 163 148 136 125 116 109 82
83 1867 933 622 467 373 311 267 233 207 187 170 155 143 133 124 83

1 7 9 ° 1 7 9 ° 1 7 9 ° 1 7 9 ° 1 7 8 ° 1 7 8 ° 1 7 8 ° 1 7 8 ° 1 7 7 ° 1 7 7 ° 1 7 7 ° 1 7 7 ° 1 7 6 ° 1 7 6 ° 1 7 6 °

45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' _
CO 180° 180° 180° 181° 181° 181° 181° 182° 182° 182° 182° 183 183° s83° 183° —I

15' 30' 45' 00' 15' 30' 45' 00' 15' 30' 45' 00' 15' 30' 45'
HOUR ANGLE

T A B L E A HOUR ANGLE
4 ° 4 ° 4 ° 4 ° 5 ° 5 ° 5 ° 5 ° 6“ 6° 6° 6° 7 ° T T

I- 00' 15' 30' 45' 00' 15' 30' 45' 00' 15' 30' 45' 00' 15' 30' ΙQ)
356° 355° 355° 355° 355° 354° 354° 354° 354° 353° 353° 353° 353° 352° 352° ΟΙ

O 00' 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' o
6C 24-8 23-3 22-0 20-8 19-8 18-8 18-0 17-2 16-5 15-8 15-2 14-6 14-1 13-6 13-2 60
61 25-8 24-3 22-9 21-7 20-6 19-6 18-7 17-9 17-2 16-5 15-8 15-2 14-7 14-2 13-7 61
62 26-9 25-3 23 ·9 22-6 21-5 20-5 19-5 18-7 17-9 17-2 16-5 15-9 15-3 14-8 14-3 62
63 28-1 26-4 24-9 23-6 22-4 21-4 20-4 19-5 18-7 17-9 17-2 16-6 16 0 15-4 14-9 63
64 29-3 27-6 26-1 24-7 23-4 22-3 21-3 20-4 19-5 18-7 18-0 17-3 16-7 16-1 15-6 64
65 307 28-9 27-2 25-8 24-5 23-3 22-3 21-3 20-4 19-6 18-8 18-1 17-5 16-9 16-3 65
66 32-1 30-2 28-5 27-0 25-7 24-4 23-3 22-3 21-4 20-5 19-7 19 0 18-3 17-7 17-1 66
67 33-7 31-7 29-9 28-4 26-9 25-6 24-5 23-4 22-4 21-5 20-7 19-9 19-2 18-5 17-9 67
68 35-4 33-3 31-4 29-8 28-3 26-9 25-7 24-6 23-5 22-6 21-7 20-9 20-2 19-5 18-8 68
69 37-3 35-1 33-1 31-4 29-8 28-4 27 1 25-9 24-8 23-8 22-9 22 0 21-2 20-5 19-8 69
70 39-3 37-0 34-9 33-1 31-4 29-9 28-5 27-3 26-1 25-1 24-1 23-2 22-4 21-6 20-9 70
71 41-5 39-1 36-9 35-0 33-2 31-6 30-2 28-9 27-6 26-5 25-5 24-5 23-7 22-8 22-1 71
72 44-0 41-4 39-1 37-0 35-2 33-5 32-0 30-6 29-3 28-1 27-0 26-0 25-1 24-2 23-4 72
73 46-8 44-0 41-6 39-4 37-4 35-6 34-0 32-5 311 30-0 28-7 27-6 26-6 25-7 24-8 73
74 50-0 46-9 44-3 42-0 39-9 38 0 36-2 34-6 33-2 31-9 30 6 29-5 28-4 27-4 26-5 74
75 53·4 50-2 47-4 44-9 42-7 40-6 38-8 37-1 35-5 34-1 32-8 31-5 30-4 29-3 28-4 75
76 57-4 54-0 51-0 48-3 45-8 43-7 41-7 39-8 38-2 36-6 35-2 33-9 32-7 31-5 30-5 76
77 62-0 58-3 55-0 52-1 49-5 47-1 45-0 43-0 41-2 39-6 380 36-6 35-2 34-1 32-9 77
78 67-3 63-3 59-8 56-6 53-8 51-2 48-9 46-7 44-8 43-0 41-3 39-8 38-3 37-0 35-7 78
79 73-6 69-2 65-4 61-9 58-8 56 0 53-4 51-1 49-0 47-0 45-2 43-5 41-9 400 39-1 79
80 81 1 76-3 72-1 68-3 64-8 61-7 58-9 56-3 54-0 51-8 49-8 47-9 46-2 44-6 43-1 80
81 90-3 85 0 80-2 760 72-2 68-7 65-6 62-7 60-1 57-7 55-4 53-3 51-4 49-6 48-0 81
82 102 96-0 90-4 85-6 81-3 77-4 73-9 70-7 67-7 65-0 62-5 60-1 580 55-9 54-0 82
83 117 110 104 98-0 93 1 88-6 84-6 80-9 77-5 74-4 71-5 68-8 66-3 64 0 61-9 83

1 7 6 ° 1 7 5 ° 1 7 5 ° 1 7 5 ° 1 7 5 ° 1 7 4 ° 1 7 4 ° 1 7 4 ° 1 7 4 ° 1 7 3 ° 1 7 3 ° 1 7 3 ° 1 7 3 ° 1 7 2 ° 1 7 2 °

00' 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' 00' 45' 30'TO—I 184° 184° 184° 184° 185° 185° 185° 185° 186° 186° 186° 186° 187° 187° 187° ra_l
00' 15' 30' 45' 00' 15' 30' 45' 00' 15' 30' 45' 00' 15' 30'
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0° 0° 0° 1° 1° 1° 1° 2° 2° 2° 2° 3 ° 3 ° 3 ° 3 °

σ IS' 30' 45' 00' 15' 30' 45' 00' 15' 30' 45' 00' 15' 30' 45' σ
CD
Π 359° 359° 359° 359° 358° 358c 358° 358° 357° 357° 357° 357° 356° 356° 356°

CD
O

o 4 5 ' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' O
60 397 198 132 99-2 79-4 66-2 56-7 49-6 44-1 39-7 361 331 30-6 28-4 26-5 60
61 414 207 138 103 82-7 68-9 59-1 51-7 46-0 41-4 37-6 34-5 31-8 29-6 27-6 61
62 431 216 144 108 86-2 71-8 61-6 53-9 47-9 43-1 39-2 35-9 33-2 30-8 28-8 62
63 450 225 150 112 90 0 75-0 64-3 56-2 500 45-0 40-9 37-5 34-6 32-1 300 63
64 470 235 157 117 94-0 78-3 67-1 58-7 52-2 47-0 42-7 39-2 36-2 33-6 31-4 64
65 491 246 164 123 98-3 81-9 70-2 61-4 54-6 49-2 44-7 41-0 37-8 35-1 32-8 65
66 515 257 172 129 103 85-8 73-5 64-4 57-2 51-5 46-8 42-9 39-6 36-8 34-3 66
67 540 270 180 135 108 90 0 77-1 67-5 60 0 54 0 491 45-0 41-6 38-6 360 67
68 567 284 189 142 113 94-6 81 0 70-9 63-0 56-7 51-6 47-3 43-7 40-5 37-8 68
69 597 299 199 149 119 99-5 85-3 74-6 66-4 59-7 54-3 49-8 460 42-7 39-8 69
70 630 315 210 157 126 105 90-0 78-7 700 63 0 57-3 52-5 48-5 450 42 0 70
71 666 333 222 166 133 111 95-1 83-2 74-0 66-6 60-5 55-5 51-2 47-6 44-4 71
72 705 353 235 176 141 118 101 88-2 78-4 70-6 64-2 58-8 54-3 50-4 47-1 72
73 750 375 250 187 150 ■125 107 93-7 83-3 75-0 68-2 62-5 57-7 53-6 50 0 73
74 799 400 266 200 160 133 114 100 88-8 800 72-7 66-6 61-5 571 53-3 74
75 855 428 285 214 171 143 122 107 95-1 85-6 77-8 71-3 65-8 611 57-1 75

1 7 9 ° 1 7 9 ° 1 7 9 ° 1 7 9 ° 1 7 8 ° 1 7 8 ° 1 7 8 ° 1 7 8 ° 1 7 7 ° 1 7 7 ° 1 7 7 ° 1 7 7 ° 1 7 6 ° 1 7 6 ° 1 7 6 °da) 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' IS' da>a 180° 180° 180° 181° 181° 181° 181° 182° 182° 182° 182° 183° 183° 183° 183° a
15' 30' 45' 0 0 ' 15' 30' 45' 0 0 ' 15' 30' 45' 0 0 ' 15' 30' 45'

HOUR ANGLE

TABLE B - HOUR ANGLE
3 ° 4 ° 4 ° 4 “ 4 ° 5 ° 5 ° 5 “ 5 ° 6° 6° 6° 6° 7 ° 7 ° 7 °Dec 45' 00' IS' 30' 45' 00' IS' 30' 45' 00' 15' 30' 45' 00’ IS' 30' D

8356° 356° 355° 355° 355° 355° 354° 354° 354° 354° 353° 353° 353° 353° 352° 352°O 15’ 00’ 45' 30' 15' 00° 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 0
60 26-5 24-8 23-4 22-1 20-9 19-9 18-9 18-1 17-3 16-6 15-9 15-3 14-7 14-2 13-7 13-3 60
61 27-6 25-9 24-3 23-0 21-8 20-7 19-7 18-8 18 0 17-3 16-6 15-9 15-3 14'8 14-3 13-8 61
62 28-8 27 0 25-4 24-0 22-7 21-6 20-6 19-6 18-8 18 0 17-3 16-6 160 15-4 14-9 14-4 62
63 30 0 28-1 26-5 25-0 23-7 22-5 21-4 20-5 19-6 18-8 18 0 17-3 16-7 161 15-6 15 0 63
64 31-3 29-4 27-7 26-1 24-8 23-5 22-4 21-4 20-5 19-6 18-8 18 1 17-4 16-8 16-2 15-7 64
65 32-8 30-7 28-9 27-3 25-9 24-6 23-4 22-4 21-4 20-5 19-7 18-9 18-2 17-6 17-0 16-4 65
66 34-3 32-2 30-3 28-6 27-1 25-8 24-5 23-4 22-4 21-5 20-6 19-8 191 18-4 17-8 17-2 66
67 36 0 33-8 31-8 300 28-4 27-0 25-7 24-6 23-5 22-5 21-6 20-8 201 19-3 18-7 180 67
68 37-8 35-5 33-4 31-5 29-9 28-4 27-0 25-8 24-7 23-7 22-7 21-9 211 20-3 19-6 190 68
69 39-8 37-3 35-2 33-2 31-5 29-9 28-5 27-2 26-0 24-9 23-9 230 22-2 21-4 20-6 20-0 69
70 42-0 39-4 37-1 35-0 33-2 31-5 30 0 28-7 27-4 26-3 25-2 24-3 23-4 22-5 21-8 211 70
71 44-4 41-6 39-2 37-0 35-1 33-3 31-7 30-3 29 0 27-8 26-7 25-7 24-7 23-8 23-0 22-6 71
72 47-1 44-1 41-5 39-2 37-2 35-3 33-6 32-1 30-7 29-4 28-3 27-2 26-2 25-3 24-4 23-3 72
73 50 0 46-9 44-1 41-7 39-5 37-5 35-8 34-1 32-7 31-3 30-0 28-9 27-8 26-8 25-9 25-1 73
74 53-3 500 47-1 44-5 42-1 40 0 381 36-4 34-8 33-4 32-0 30-8 29-7 28-6 27-6 26-7 74
75 57-1 53-5 50-4 47-6 45-1 42-8 40-8 38-9 37-3 35-7 34-3 33 0 31-8 30-6 29-6 28-6 75

1 7 6 ° 1 7 6 ° 1 7 5 ° 1 7 5 ° I 7 5 c 1 7 5 ° 1 7 4 ° 1 7 4 ° 1 7 4 ° 1 7 4 ° 1 7 3 ° 1 7 3 ° 1 7 3 ° 1 7 3 ° 1 7 2 ° 1 7 2 °

- d 0 /S' 00' 45' 30' IS' 00' 45' 30' IS' 00' 45' 30' 15' 00' 45' 30' (Jtoa 183° 184° 184° 184° 184° 185° 185° 185° 185° 186° 186° 186° 186° 187° 187° 187° Ω
45' 00' 15' 30' 45' 00' 15’ 30' 45' 00' 15' 30' 45' 00' 15' 30'
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TABLE A - HOUR ANGLE
7° T 8° 8° 8° 8° r 9° 9° 9° 10° 10° 10° 10° 11° l r

r~ 30' 45' 00' 15' 30' 45' 00' 15' 30’ 45' 00' 15' 30' 45' 00' 15' i—ω 352° 352° 352° 351° 351° 351° 351° 350° 350° 350° 350° 349° 349° 349° 349° 348:0 30' 15' 00' 45' 30' 15' 00' 45' 30' w 00' 45' 30' 15' 00' 45' o

60 13-2 12-7 12-3 11-9 11-6 11-3 10-9 10-6 104 10-1 9-82 9-58 9-35 9-12 8-91 8-71 60
61 13-7 13-3 12-8 12-4 12 1 11-7 114 11-1 10-8 10-5 10-2 9-98 9-73 9-50 9-28 9-07 61
62 14-3 13-8 13-4 13 0 12-6 12-2 11-9 11-5 11-2 10-9 10-7 10-4 101 9-91 9-68 9-46 62
63 14-9 14-4 14 0 13-5 13 1 12-8 124 12-1 11-7 114 111 10-9 10-6 10-3 10-1 9-87 63
64 15-6 15 1 14-6 14 1 13-7 13-3 12-9 12 ·6 12-3 11-9 11-6 11-3 111 10-8 10-5 10-3 64
65 16-3 15-8 15-3 14-8 14-3 13-9 13-5 13-2 12-8 12-5 12-2 11-9 11-6 11-3 11-0 108 65
66 17 1 16-5 16 0 15-5 15-0 14-6 14-2 13-8 134 13-1 12-7 12-4 12-1 11-8 11-6 11-3 66
67 17-9 17-3 16-8 16-2 15-8 15-3 14-9 14-5 14-1 13-7 13-4 13-0 12·7 12-4 12-1 113 67
68 18-8 18-2 17-6 17 1 16-6 16 1 15-6 15-2 14-8 14-4 14-0 13-7 134 13-0 12-7 12-4 68
69 19-8 19 1 18-5 18 0 17 4 16-9 16-5 16-0 15-6 15-2 14-8 14-4 14-1 13-7 13-4 13-1 69
70 20-9 20-2 19-6 19 0 18-4 17-9 174 16-9 164 16-0 15-6 15-2 14-8 14-5 14-1 13-8 70
71 22 1 21-3 20-7 20 0 194 18-9 18-3 17-8 17-4 16-9 16-5 16-1 15-7 15-3 14-9 14-6 71
72 23-4 22-6 21-9 21-2 20-6 20 0 194 18-9 18-4 17-9 17-5 17-0 16-6 16-2 15-8 15-5 72
73 24-8 24 0 23-3 22-6 21-9 21-3 20-6 201 19-5 19 0 18-6 18-1 17-7 17-2 16-8 16-4 73
74 26-5 25-6 24-8 24 1 23-3 22-7 22-0 214 20 8 20-3 19-8 19-3 18-8 184 17-9 17-5 74
75 28-4 27-4 26-6 25-7 25 0 24-3 23-6 22-9 22-3 21-7 21-2 20-6 20-1 19-7 19-2 18-8 75
76 30-5 29-5 28-5 27-7 26-8 26 1 25-3 24-6 24-0 23-3 22-8 22-2 21-6 21-1 20-6 20-2 76
77 32-9 31-8 30-8 29-9 29 0 28-1 27-4 26-6 25-9 25-2 24-6 24-0 23-4 22-8 22-3 21-8 77
78 35-7 34-6 33-5 32-5 31-5 30-6 29-7 28 9 28-1 27-4 26-7 260 25-4 24-8 24-2 23-7 78
79 39 1 37-8 36-6 35-5 344 334 32-5 31-6 30-7 29-9 29-2 28-5 27-8 27-1 26-5 25-9 79
80 43-1 41-7 40-4 39 1 38 0 36-9 35-8 34-8 33-9 33-0 32-2 31-4 30-6 29-9 29-2 28-5 80
81 48 0 46-4 44-9 43-6 42-2 41 0 39-9 38-8 37-7 36-7 35-8 34-9 34-1 33-3 32-5 31-7 81
82 54-0 52-3 50-6 49 1 47-6 46-2 44-9 43-7 42-5 41-4 40-4 39-4 38-4 37-5 36-6 35·8 82
83 61-9 59 9 58 0 56-2 54-5 52-9 514 50-0 48-7 47-4 46-2 45-0 43-9 42-9 41-9 41-0 83

172° 172° 172° 171° 171° 171° 171° 170° 170° 170° 170° 169° 169° 169° 169° 168
ra 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' 00' 45’ 30' 15' 00' 45’ re

_ l 187° 187° 188° 188° 188° 188° 189° 189° 189° 189° 190° 190° 190° 190° 191° 191°
_1

30' 45' 00' 15' 30' 45' 00' 15' 30' 45' 00' 15' 30' 45' 00' 15'
HOUR ANGLE

TABLE A - HOUR ANGLE
11° 11° 11° 12° 12° 12° 12° 13° 13° 13° 13° (4° 14° 14° 14° 15°
15' 30' 45' 00' 15' 30' 45' 00' 15' 30' 45' 00' 15' 30' 45' 00' r~

QJ 348° 348° 348° 348° 347° 347° 347° 347° 346° 346° 346° 346° 345° 345° 345° 345° Q)

o 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' 00' 45' 30' 15' 00' o

60 8-71 8-51 8-33 815 7-98 7-81 7-65 7-50 7-36 7-21 708 6-95 6-82 6-70 6-58 6-46 60
61 9-07 8-87 8-67 8-49 8-31 8-14 7-97 7-81 7-66 7-51 7-37 7-24 710 6-98 6-85 6-73 61
62 9-46 3-24 904 8-85 8-66 848 8-31 8-15 7-99 7-83 7-69 7-54 7-41 7-27 7-14 7-02 62
63 9 87 9-65 9-44 9-23 904 8-85 8-67 8-50 8-33 8-17 8-02 7-87 7-73 7-59 7-45 7-32 63
64 10-3 101 9-86 9-65 944 9-25 9-06 8-88 8-71 8-54 8-38 8-22 8-07 7-93 7-79 7-65 64
65 10-8 10-5 10-3 10-1 988 9-67 9-48 9-29 911 8-93 8-76 8-60 8-44 8-29 8-15 8-00 65
66 11-3 110 10-8 10-6 10-3 10-1 9-93 9-73 9-54 9-36 918 9 01 8-84 868 8-53 8-38 66
67 11-8 11-6 11-3 11-1 10-9 10-6 10-4 10-2 10-0 9-81 9-63 9-45 9-28 9-11 8-95 8-79 67
68 12-4 12-2 11-9 11-6 114 11-2 10-9 10-7 10-5 10-3 10-1 9 93 9-75 9-57 9-40 9-24 68
69 13-1 12-8 12-5 12-3 12 0 11-8 11-5 11-3 11-1 10-9 10-7 10-5 10-3 10-1 9-90 9-72 69
70 13-8 13-5 13-2 12-9 12-7 12-4 12-1 11-9 11-7 114 11-2 11-0 10-8 10-6 10-4 10-3 70
71 14-6 14-3 14-0 13-7 134 13-1 12-8 12-6 12-3 12-1 11-9 11-7 114 11-2 11-0 10-8 71
72 15-5 151 14-8 14-5 14-2 13-9 13-6 13-3 13-1 12-8 12-6 12-3 12-1 11-9 11-7 11-5 72
73 16-4 161 15-7 15-4 15-1 14-8 14-5 14-2 13-9 13-6 134 13-1 12-9 12-7 12-4 12-2 73
74 17-5 171 16-8 16-4 161 15-7 15-4 151 14-8 14-5 14-3 14-0 13-7 13-5 13-3 13-0 74
75 18-8 18-3 17-9 17-6 17-2 16-8 16-5 16-2 15-9 15-6 15-3 15-0 14-7 14-4 14-2 13-9 75
76 20-2 19-7 19-3 18-9 18-5 18-1 17-7 174 17-0 16-7 16-4 16-1 15-8 15-5 15-2 15-0 76
77 .21-8 21-3 20-8 20-4 200 19-5 19-2 18-8 18-4 180 17-7 17-4 17-1 16-8 16-5 16-2 77
78 23-7 23-1 22-6 22-1 21·7 21-2 20-8 20-4 20-0 19-6 19-2 18-9 18-5 18-2 17-9 17-6 78
79 25-9 25-3 24-7 24-2 23-7 23-2 22-7 22-3 21-9 21-4 21-0 20-6 20-3 19-9 19-5 19-2 79
80 28-5 27-9 27-3 26-7 261 25-6 25-1 24-5 24-1 23-6 23-2 22-8 22-3 21-9 21-5 21-2 80
81 31-7 31-0 30-4 29-7 29-1 28-5 27-9 27-4 26-8 26-3 25-8 25-3 24-9 24-4 24-0 23-6 81
82 35-8 350 34-2 33-5 32-8 32-1 31-5 30-8 30-2 29-6 29-1 28-5 28-0 27-5 27-0 26-6 82
83 410 40-0 39-2 38-3 37-5 36-7 36-0 35-3 34-6 33-9 33-3 32-7 32-1 31-5 30-9 30-4 83

168° 168 168 168° 167° 167° 167° 167° 166° 166° 166° 166° 165° 165° 165° 165°
(Ό 45' 30' 15' 00' 45' 30' 15' 00' 45' 30’ 15' 00' 45' 30' 15' 00' ] 5

—1
Ι9Γ 191° 191° 192° 192° 192° I92c 193c 193° 193° 193° 194° 194“ 194° 194° 195°
15' 30' 45' 00' 15' 30' 45' 00' 15' 30' 45' 00' 15' 30' 45' on'
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0

7° 7°
30' 45' 

352° 352°
30' 15'

8° 8°
00' 15' 

352° 351°
00' 45'

8° 8°
30' 45' 
351° 351°
30' 15'

φο φο
00' 15' 
351° 350°
00' 45'

φο φο
30' 45'

350° 350°
30' 15'

10° 10°
00' 15' 
350° 349°
00' 45'

10° 10°
30' 45'

349° 349°
30' 15'

11° 11°
00' 15' 

349° 348°
00' 45'

ΌCDη
ο

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

13-3 12-8
13-8 13-4
14-4 13-9 
15 0 14-6
15-7 15-2
16-4 15-9
17-2 16-7 
180 17-5 
19-0 18-4 
200 19-3
21-1 20-4
22-3 21-5
23-6 22-8
25-1 24-3
26-7 25-9 
28-6 27-7

12-4 12-1
13-0 12-6
13-5 13-1
14-1 13-7
14-7 14-3
15-4 14-9
16-1 15-7
16-9 16-4
17-8 17·2
18-7 18-2
19-7 19-1
20-9 20-2
22-1 21-4
23-5 22-8
25-1 24-3
26-8 26 0

11-7 11-4
12-2 11-9
12-7 12-4
13-3 12-9
13-9 13-5
14-5 14-1
15-2 14-8
15-9 15-5
16-7 16-3
17-6 17-1
18-6 18-1
19-6 191
20-8 20-2
22-1 21-5
23-6 22-9 
25-3 24-5

111 10-8
11-5 11-2
12-0 11-7
12-5 12-2
13-1 12-8
13-7 13-3
14-4 14-0
15-1 14-7
15-8 15-4
16-7 16-2
17-6 17-1
18-6 18-1
19-7 19-1
20-9 20-3
22-3 21-7
23-9 23-2

10-5 10-2
10-9 10-7
11-4 11-1
11-9 11-6
12-4 12-1
13-0 12-7
13-6 13-3
14-3 13-9
15-0 14-6
15-8 15-4
16-6 16-2
17-6 17-1
18-6 18-2 
19-8 19-3 
21-1 20-6 
22-6 22-0

9-97 9-73
10-4 10-1 
10-8 10-6
11-3 110
11-8 11-5
12-3 12-1
12-9 12-6
13-6 13-2
14-3 13-9
15-0 14-6
15-8 15-4
16-7 16-3
17-7 17-3
18-8 18-4
20-1 19-6
21-5 21-0

9-50 9-29
9-90 9-67
10-3 10-1
10-8 10-5
11-3 11-0
11-8 11-5
12-3 12-0
12-9 12-6
13-6 13-3
14-3 14-0
15-1 14-7
15-9 15-6
16-9 16-5
18-0 17-5
19-1 18-7
20-5 20-0

9-08 8-88 
9-45 9-25
9-86 9-64
10-3 10-1
10-7 10-5
11-2 11-0
11-8 11-5
12-3 12-1
13-0 12-7
13-7 13-4
14-4 14-1
15-2 14-9
16-1 15-8
17-1 16-8
18-3 17-9
19-6 19-1
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171° 171°
30' 15'
188° 188°
30' 45'

171° 170°
00' 45'
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Ι9|° |9|°
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45' 00' 
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15' 00'
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45' 00'
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15' 00'
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13-2 12-9
13-9 13-7
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8-21 8-06 
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10-3 10-1 
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11-4 11-2
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60 6-46 6-25 604 5-85 5-67 5-49 5-33 5-18 5-03 4-89 4-76 4-63 4-51 4-40 4-29 4-18 6061 6-73 6-51 6-29 6 09 5-90 5-72 5-55 5-39 5-24 5-09 4-96 4-83 4-70 4-58 4-47 4-36 6162 7-02 6-78 6-56 6-35 6-15 5-96 5-79 5-62 5-46 5-31 517 5 03 4-90 4-77 4-65 4-54 6263 7-32 7-08 6-84 6-63 6-42 6-23 6-04 5-87 5-70 5-54 5-39 5-25 5 11 4-98 4-86 4-74 6364 7-65 7-39 7-15 6-92 6-71 6-50 6-31 613 5-95 5-79 5-63 5-48 5-34 5-21 5-08 4-95 6465 8-00 7-73 7-48 7-24 7-01 6-80 6-60 6-41 6-23 6 06 5-89 5-74 5-59 5-44 5-31 5-18 65
66 8-38 £ JO 7-83 7-58 7-35 7-12 6-91 6-71 6-52 6-34 6-17 601 5-85 5-70 5-56 5-42 6667 8-79 8-50 8-22 7-95 7-71 7-47 7-25 7-04 6-84 6-65 6-47 6-30 6-14 5-98 5-83 5-69 6768 9-24 8-92 8-63 8-36 8-10 7-85 7-62 7-40 7-19 6-99 6-80 6-62 6 45 6-28 6-13 5-98 6869 9-72 9-39 9 09 8-80 8-52 8-26 8-02 7-79 7-57 7-36 7-16 6-97 6-79 6-61 6-45 6-29 6970 10-3 9-91 9-58 9-28 8-99 8-71 8-46 8-21 7-98 7-76 7-55 7-35 7-16 6-98 6-80 6-63 70
71 10-8 10-5 10-1 9-81 9-50 9-21 8-94 8-68 8-43 8-20 7-98 7-77 7-57 7-37 7-19 7-01 7172 11-5 111 10-7 10-4 10-1 9-76 9-47 9-20 8-94 8-69 8-46 8-23 8-02 7-81 7-62 7-43 7273 12-2 11-8 11-4 11-1 10-7 10-4 101 9-78 9-50 9-24 8-99 8-75 8-52 8-30 810 7-90 7374 13-0 12-6 12-2 11-8 11-4 11-1 10-7 10-4 10-1 9-85 9-58 9-33 9-09 8-85 8-63 8-42 7475 13-9 13-5 13 0 12-6 12-2 11-8 11-5 11-2 10-8 10-5 10-3 9-98 9-72 9-47 9-24 9-01 75
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8-29 8 02
8-68 8-40
9-10 8-82
9-56 9-26
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12-6 12-2
13-5 13-1
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6-82 6-62
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7-78 7-55
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9-45 9-17
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8-55 8-37
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5 17 5 07
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6 05 5 -94
6-38 6-27
6-75 6-63
7-15 7-02
7-60 746
8-10 7-96 
8-67 8-52

3-88 3-82
4-04 3-97 
4-22 4-14 
440 4-32 
4-60 4-52
4-81 4-72
5 03 4-95
5-28 5-19 
5-55 5 45
5-84 5-74
6 16 6 05
6-51 640
6-90 6-78
7-33 7-21
7-82 7-68
8-37 8-22

3-75 3-69
3-91 3-84 
4 07 4-01
4-25 4-18 
444 4-37 
4-64 4-57
4-86 4-78
5-10 5Ό2 
5-36 5-27 
5-64 5-55
5-95 5-85
6-29 6-19
6-67 6-56
7-08 6-97 
7-55 743 
808 7-95

3-63 3-57 
3-78 3-72
3-94 3-88 
411 405
4-30 4-23 
449 4 42 
4-71 4-63
4-94 4-86
5-19 5-11 
546 5-37
5-76 5-67 
608 5-99 
645 6-35
6-86 6-75
7-31 7-19 
7-82 7-70

3-52 3 46 
3-66 3-61 
3-82 3-76
3-99 3-93
4-16 4-10 
4-35 4-29 
4-56 4 49
4-78 4-71
5-03 4-95 
5-29 5-21 
5-58 5 49
5-90 5-81
6-25 6 15
6-64 6-54
7-08 6-97 
7-58 746

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

6<DΩ

1 5 7 °  1 5 7 °

30' 00'
202° 203°
30' 00’

1 5 6 °  1 5 6 °

30’ 00'
203° 204°
30' 00'

1 5 5 °  1 5 5 °

30' 00'
204c 205°
30' 00'

1 5 4 °  1 5 4 °

30' 00'
205° 206°
30' 00'

153° 153°
30' 00' 

206° 207°
30' 00'

1 5 2 °  1 5 2 °

30' 00'
207° 208°
30' 00'

1 5 1 °  1 5 1 °

30' 00'
208° 209°
30’ 00’

1 5 0 °  1 5 0 °

30' 00'
209° 210° 
30' 00'

cjcnΩ

HOUR ANGLE

C0
COc
13ω
a
U)CO
©
EraCfl
ωJZ
ΌΦ
£cu
c
C/5>CD
1  
<  

CQ



Named 
opposite 

to 
Latitude, except 

when 
H

our 
Angle 

is 
between 

90 
and 

270

>

T A B L E A HOUR ANGLE

r~cu 30° 31° 32ώ 33° 34° 35° 36° 37° 38° 39° 40° 41° 42° 43° 44° 45° Ι
0 330° 329° 328° 327° 326° 325° 324° 323° 322° 321° 320° 319° 318 317° 316° 315°

ο:
o

60
61
62
63
64
65

3-00
3-12
3-26
3-40
3-55
3-71

2-88 
3 00 
3-13 
3-27 
3-41 
3-57

2-77
2-89
3-01 
3-14 
3-28 
3-43

2-67
2-78
2-90 
3 02
3-16 
3-30

2-57
2-67
2-79
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2-31
241
2-51
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247

1-92
2-00 
2-09 
2-18 
2-28 
2-38

1-86
1-93 
2 02 
210
2-20 
2-30

1-79
1-87
1-95
2-03 
2-12 
2-22

1-73
1-80
1-88
1-96 
2 05
2-14

60
61
62
63
64
65

66
67
68
69
70

3-89
4-08 
4-29 
4-51 
4-76

3-74
3-92
4-12 
4 ·34 
4-57

3-59
3-77
3-96
4-17 
4-40

346
3-63
3-81 
401
4-23

3-33
349
3-67
3-86
4-07

3-21
3-36
3-53
3-72
3-92

3 09 
3-24 
341 
3-59 
3-78

2-98
3-13 
3-28 
346 
3-65

2-87
3-02 
3-17 
3-34 
3-52

2-77
2-91
3-06 
3-22 
3-39

2-68
2-81
2-95
3-11 
3-27

2-58
2-71
2-85 
3 00
3-16

249 .241 
2-62 2-53 
2-75 2-65
2-89 2-79
3-04 2-95

2-33
2-44
2-56
2-70
2-85

2-25
2-36
2-48
2-61
2-75

66
67
68
69
70

71
72
73
74
75

5 03 
5-33
5-67
6-04 
6-46

4-83
5-12 
5-44
5-80
6-21

4-65
4-93
5-23 
5-58 
5-97

4 47
4-74
5-04 
5-37 
5-75

4-31
4-56
4-85
5-17
5-53

4-15
440
4-67
4-98
5-33

4-00
4-24
4-50
4-80
5-14

3-85
4-08 
4-34 
4-63 
4-95

3-72
3-94
4-19 
446 
4-78

3-59
3-80 
404
4-31 
4-61

346
3-67
3-90
4-16 
445

3-34
3-54
3-76
4-01 
4-29

3-23
342
3-63
3-87
4-15

3-11
3-30
3-51
3-74
4-00

3-01
3-19
3-39
3-61
3-87

2-90
3-08 
3-27 
3 49 
3-73

71
72
73
74
75

76
77
78
79
80

6-95
7-50
8-15
8-91
9-82

6-68
7-21
7-83
8-56
9-44

6-42
6-93
7-53
8-23
9-08

6-18
6-67
7-25
7-92
8-73

5-95 
642
6-98
7-63 
8 41

5-73
6-19
6-72
7-35 
810

5-52
5-96
648
7-08
7-81

5-32
5-75
6-24
6-83
7-53

5-13
5-54
6-02
6-59
7-26

4-95
5-35
5-81
6-35
7-00

4-78
5-16
5-61
6-13 
6-76

4-61
4-98 
541
5-92
6-52

445
4-81
5-23
5-71
6-30

4-30
4-65
5-05 
5 ·52 
608

4-15
4-49
4-87
5-33 
5-87

4-01
4-33
4-70
5-14 
5-67

76
77
78
79
80

81
82
83

10-9
12-3
141

10-5
11-8 
13-6

101
11-4
13-0

9-72
110
12-5

9-36
10-6 
12-1

902
10-2
11-6

8-69
9-79 
11-2

8-38
9-44
10-8

808
911
104

7-80
8-79 
101

7-52
848
9-71

7-26
819
9-37

7 01 
7-90 
905

6-77
7-63
8-73

6-54
7-37
8-43

6-31
7-12
8-14

81
82
83

CD 150° 149° 148° 147° 146° 145° 144° 143° 142° 141° 140 139° 138° 137° 136° 135°

2 10° 211° 2 ,2° 213° 214° 215° 216° 217° 218° 2|9° 220° 221° 222c 223° 224° 225°
—I

HOUR ANGLE

T A B L E A HOUR ANGLE

r~03 45° 46° 47° 48° 49° 50° 51° 52° 53° 54° 55° 56° 57° 58° 59° 60° l~
o 315° 314C313° 312° 31 Γ 310° 309° 308° 307° 306° 305° 304° 303° 302° 301° 300° O

60
61
62
63
64
65

1-73
1-80
1-88
1-96
2-05 
2-14

1-67
1-74
1-82
1-90
1-98
2-07

1-62
1-68
1-75
1-83
1-91
2-00

1-56
1-62
1-69
1-77
1-85
1-93

1-51
1-57
1-63
1-71
1-78
1-86

145
1-51
1-58
1-65
1-72
1-80

140
146
1-52
1-59
1-66
1-74

1-35
141
147
1-53
1-60
1-68

1-31
1-36
142
148
1-55
1-62

1-26
1-31
1-37
143
149
1-56

1-21
1-26
1-32
1-37
144
1-50

1-17
1-22
1-27
1-32
1-38
145

1-12
117
1-22
1-27
1-33
1-39

1-08
113
1-18
1-23
1-28
1-34

1-04
1-08
1-13
1-18
1-23
1-29

1-00
1-04
1-09
1-13
1-18
1-24

60
61
62
63
64
65

66
67
68
69
70

2-25 
2-36 
2-48 
2-61 
2 75

2-17
2-28
2-39
2-52
2-65

2-09
2-20
2-31
2-43
2-56

2 02 
2 12 
2-23 
2-35 
247

1-95
2-05 
2-15 
2-26 
2-39

1-88
1-98
2-08 
2-19 
2-31

1-82
1-91 
2 00
2-11 
2-23

1-75
1-84
1-93
2 04
2-15

1-69
1-78
1-87
1-96
2-07

1-63 
1-71 
1-80 
1-89 
2 00

1-57
1-65
1-73
1-82
1-92

1-52
1-59
1-67
1-76
1-85

1 46 
1-53 
1-61 
1-69 
1-78

140
147
1-55
1-63
1-72

1-35
1-42
1-49
1-57
1-65

1-30
136
1-43
1-50
1-59

66
67
68
69
70

71
72
73
74
75

2-90 
3 08
3-27 
3-49 
3-73

2-80
2-97
3-16 
3-37 
3-60

2-71
2-87
3-05 
3-25 
348

2-62
2-77
2-95
3-14 
3-36

2-52
2-68
2-84 
303
3-24

244
2-58
2-74
2-93
313

2-35
2-49
2-65 
2-82
3-02

2-27
241
2-56
2-73
2-92

2-19 
2-32 
247 
2-63 
2 81

2-11
2-24
2-38
2-53
2-71

203
216
2-29
244
2-61

1-96 
2 08
2-21 
2-35 
2-52

1-89
2-00 
2-12 
2-27 
242

1-82
1-92
2-04 
2-13 
2-33

1-75
1-85
1-97
2-10 
2-24

1-68
1-78
1-89
2-01 
2-16

71
72
73
74
75

76
77
78
79
80

4-01
4-33
4-70
5-14 
5-67

3-87
4-18 
4-54
4-97
5-48

3-74 
4 04
4-39 
4·80
5-29

3-61
3-90
4-24
4-63
5-11

349
3-77
4-09 
447 
4-93

3-37
3-64
3-95
4-32 
4-76

3-25
3-51
3-81 
417
4-59

3-13 
3-38 
3-68 
4 02 
443

3-02
3-26
3-55
3-88
4-27

2-91 
315 
342
3-74
4-12.

2-81
3-03
3-29
3-60
3-97

2-71
2-92
3-17 
347 
3-83

2-61
2-81
3-06
3-34
3-68

2-51
2-71
2-94
3-22 
3-54

2-41
2-60
2-83
3-09 
341

2-32
2-50
2-72
2-97
3-27

76
77
78
79
80

81
82
83

6-31
7-12
8-14

610
6-87
7-86

5-89
6-64
7-60

5-69
641
7-33

549 
6-19 
7 08

5-30
5-97
6-83

5-11
5-76
6-60

4-93
5-56
6-36

4-76
5-36 
6 14

4-59
5-17
5-92

442
4-98
5-70

4-26
4-80
549

4-10
4-62
5-29

3-95
4-45
5-09

3-79
4-28 
4-89

3-65
4-11 
4-70

81
82
83

135° 134° 133° !32° 131° 130° 129° 128° 127c 126° 125° 124° 123° 122° 121° 120°
—J

225° 226° 227° 228° 229° 230° 231° 232° 233 234° 235° 236c 237° 238 239° 240°
-J

HOUR ANGLE
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op
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H
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Always 
named 

the 
sam

e 
as 

D
eclination

03

T A B L E  B  H O U R  A N G L E

Dec 
0

30° 31°

330° 329c

32° 33°

328° 327°

34° 35°

326° 325°

36° 37°

324‘ 323°

38° 39°

322° 321°

40° 41°

320° 319°

42° 43°

318° 317°

44° 45°

316° 315°

σφη
ο

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

3-46 3-36 
3-61 3-50 
3-76 3-65
3-93 3-81
4-10 3-98 
4-29 4 16 
4-49 4-36 
4-71 4-57
4-95 4-81
5-21 5-06 
5-49 5-33
5-81 5-64 
615 5-98
6-54 6-35
6-97 6-77
7-46 7-25

3-27 3-18 
3-40 3-31 
3-55 3-45 
3-70 3-60
3-87 3-76
4-05 3-94 
4-24 4-12 
4-45 4-33 
4·67 4-54
4-92 4-78
5-18 5 04 
5-48 5-33
5-81 5-65 
617 601
6-58 6-40 
7 04 6-85

3-10 3-02 
3-23 3-15 
3-36 3-28 
3-51 3-42 
3-67 3-57
3-84 3-74
4-02 3-92 
4-21 4-11 
4-43 4-32 
4-66 4-54
4-91 4-79 
519 5-06
5-50 5-37
5-85 5-70
6-24 6-08 
6-67 6-51

2-95 2-88
3-07 3-00 
3-20 3-13 
3-34 3-26 
3-49 3-41 
3-65 3-56
3-82 3-73
4-01 3-91 
4-2] 4 11 
4-43 4-33 
4-67 4-56
4-94 4-83
5-24 5-11 
5-57 5-44
5-93 5-79
6-35 6-20

2-81 2-75
2-93 2-87
3-05 2·99 
3-19 3-12 
3-33 3-26 
3-48 3-41 
3-65 3-57
3-83 3-74
4-02 3-93 
4-23 4-14 
4-46 4-37
4-72 4-61
5-00 4-89 
5-31 5-20
5-67 5-54
6-06 5-93

2-69 2-64 
2-81 2-75
2-93 2-87
3-05 2-99 
3 19 3 13 
3-34 3-27 
3-49 3-42 
3-67 3-59
3-85 3-77
4-05 3-97 
4-27 4-19 
4-52 4-43
4-79 4-69
5-09 4-99 
5-43 5-32 
5-81 5-69

2-59 2-54 
2-70 2-65 
2-81 2-76
2-93 2-88 
3 06 3 01
3-20 3 14 
3-36 3-29 
3-52 3-45 
3-70 3-63
3-89 3-82
4-11 4-03 
4-34 4-26 
4-60 4-51
4-89 4-80
5-21 5-11 
5-58 5-47

2-49 2-45 
2-60 2-55 
2-71 2-66 
2-83 2-78
2-95 2-90
3-09 3 03 
3-23 3-18 
3-39 3-33 
3-56 3-50 
3-75 3-68
3-95 3-89
4-18 4-11 
4-43 4-35
4-71 4-63 
5·02 4-93
5-37 5-28

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

(J0)a
150° 149° 

210° 2 1 1 °

148° 147°

212° 213°

146° 145° 

214° 215°

144° 143° 

216° 217°

142° 141°

218° 219°

140° 139°

220° 221°

138 137°

222° 223c

136° 135°

224° 225°

ο03α

H O U R  !■W G L E

T A B L E  B - H O U R  A N G L E

□

o
45° 46°

315° 3 I4C

47° 48°

313° 312°

49° 50°

31 Γ 310°

51.° 52°

309° 308

53° 54°

307° 306°

55° 56°

305° 304°

57° 58°

303c 302°

59° 60°

301° 300°

σ
8
ο

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

2-45 2-4] 
2-55 2-5] 
2-66 2-62 
2-78 2·73
2-90 2-85 
3 03 2-98
3-18 3·] 2 
3-33 3-28 
3-50 3-44 
3-68 3-62
3-89 3-82
4-11 404 
4-35 4-28 
4-63 4-55
4-93 4-85
5-28 5 19

2-37 2-33 
2-47 2-43 
2-57 2-53 
2-68 2-64 
2-80 2-76
2-93 2-89 
3 07 3 02
3-22 3·] 7 
3-38 3-33 
3-56 3-5]
3-76 3-70 
3·97 3-9]
4-2] 4·]4 
4-47 4'·40
4-77 4-69
5-10 5-02

2-29 2-26 
2-39 2-36 
2-49 2-46 
2-60 2-56 
2-72 2-68 
2-84 2-80
2-98 2-93
3-12 3-08 
3-28 3-23 
3-45 3-40 
3-64 3-59
3-85 3-79
4-08 4-02 
4-33 4-27 
4-62 4-55 
4-95 4-87

2-23 2-20 
2-32 2-29 
2-42 2-39 
2-53 2-49 
2-64 2-60 
2-76 2-72
2-89 2-85 
3 03 2-99
3-18 3-14 
3-35 3-31 
3-54 3-49 
3-74 3-68
3-96 3-91
4-21 4-15 
4-49 4-43 
4-80 4-74

2-17 2-14 
2-26 2-23 
2-35 2-32 
2-46 2-43 
2-57 2-53 
2-69 2-65
2-81 2-78 
2·95 2-91
3-10 306 
3-26 3-22 
3-44 3-40 
3-64 3-59
3-85 3-80
4-10 4-04 
4-37 4-31 
4-67 4-61

2 11 2 09 
2-20 2 18 
2-30 2-27 
2-40 2-36 
2-50 2-47 
2-62 2-59 
2-74 2-71
2-88 2-84
3 02 2-99
3-18 314 
3-35 3-31 
3-54 3-50 
3-76 3-71
3-99 3-95
4-26 4-21 
4-56 4-50

2-07 204 
2-15 2-13 
2-24 2-22 
2-34 2-31 
2-44 2-42 
2-56 2-53 
2-68 2-65 
2-81 2-78
2-95 2-92
3-11 3-07 
3-28 3-24 
3-46 3-42 
3-67 3-63
3-90 3-86
4-16 4-11 
4-45 4-40

2 02 2-00 
2-10 2 08 
2-19 2-17 
2-29 2-27 
2-39 2-37 
2-50 2-48 
2-62 2·59 
2-75 2-72
2-89 2-86
3-04 3 01 
3-20 317 
3-39 3-35 
3-59 3-55
3-82 3-78
4-07 4-03 
4-35 4-31

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

si
o

135° 134°

225° 226°

1 3 3 °  1 3 2 °

227° 228°
131 130°

229° 230°

1 2 9 °  1 2 8 °

231° 232°

127 126°

233° 234°

125° 124°

235° 236°

1 2 3 °  1 2 2 °  

237° 238°

121°  120°

239° 240°
όφ
Ω

H O U R  A N G L E

co
TOC
oΦQ
cn CD
Φ
ECO
ω

ΌωΕ
CO
C

(Λ>03
i
<

CQ



Named 
opposite 

to 
Latitude, except 

when 
H

our 
Angle 

is 
between 

90° 
and 

270°

Ι
ΟΙ

o

6 0 °

3 0 0 °

6 1 °

2 9 9 °

6 2 °

2 9 8 °

6 3 °

2 9 7 °

6 4 °

2 9 6 °

6 5 °

2 9 5 °

66°

2 9 4 °

6 7 °

2 9 3 °

68°

2 9 2 °

6 9 °

2 9 1 °

7 0 °

2 9 0 °

7 1 °

2 8 9 °

7 2 °

2 8 8 °

7 3 °

2 8 7 °

7 4 °

2 8 6 °

7 5 °

2 8 5 °

r-
Q)

O

60 1-00 ■96 •92 ■88 •85 •81 •77 •74 •70 ■67 •63 •60 •56 •53 ■50 •46 6061 1-04 1-00 ■96 ■92 ■88 •84 ■80 •77 •73 •69 ■66 ■62 ■59 •55 •52 •48 6162 1-09 1-04 100 ■96 •92 •88 ■84 •80 •76 •72 ■68 •65 ■61 ■58 ■54 ■50 6263 1-13 109 1-04 1 no ■96 •92 ■87 ■83 •79 •75 •71 ■68 ■64 ■60 •56 •53 6364 1-18 1-14 1-09 1-05 1-00 ■96 ■91 •87 ■83 ■79 •75 •71 ■67 •63 •59 ■55 6465 1-24 1-19 1-14 1 09 1-05 1-00 •96 •91 •87 •82 •78 •74 •70 ■66 •62 •57 65
66 1-30 1-25 1-19 114 1-10 105 100 •95 ■91 ■86 ■82 •77 •73 •69 ■64 •60 6667 1-36 1-31 1-25 1-20 1-15 110 105 1-00 •95 •90 •86 •81 •77 •72 ■68 •63 6768 1-43 1-37 1-32 1-26 1-21 1-15 109 1-05 1-00 •95 •90 ■85 ■80 •76 •71 ■66 6869 1-50 1-44 1-39 1-33 1-27 1-22 116 1-11 1-05 1-00 •95 •90 ■85 ■80 •75 •70 6970 1-59 1-52 1-46 1-40 1-34 1-28 1-22 117 1-11 1-05 1-00 ■95 ■89 ■84 ■79 ■74 70
71 1-68 1-61 1-54 1-48 1-42 1-35 1-29 1-23 1-17 1-11 1-06 1-00 •94 ■89 •83 •78 7172 1-78 1-71 1-64 1-57 1-50 1-44 1-37 1-31 1-24 1-18 1-12 1-06 1-00 •94 •88 •82 7273 1-89 1-81 1-74 1-67 1-60 1-53 1-46 1-39 1-32 1-26 119 1-13 106 1-00 ■94 •88 7374 2-01 1-93 1-85 1-78 1-70 1-63 1-55 1-48 1-41 1-34 1-27 1-20 1-13 1-07 1 00 ■93 74
75 2-16 2-07 1-98 1-90 1-82 1-74 1-66 1-58 1-51 1-43 1-36 1-29 1-21 1-14 1-07 1 00 75
76 2-32 2-22 2 13 2 04 1-96 1-87 1-79 1-70 1-62 1-54 1-46 1-38 1-30 1-23 1-15 1-07 7677 2-50 2-40 2-30 2-21 2-11 2-02 1-93 1-84 1-75 1-66 1-58 1-49 1-41 1-32 1-24 1-16 77
78 2-72 2-61 2-50 2-40 2-29 2-19 2 09 2 00 1-90 1-81 1-71 1-62 1-53 1-44 1-35 1-26 7879 2-97 2-85 2-74 2-62 2-51 2-40 2-29 2-18 2 08 1-97 1-87 1-77 1-67 1-57 1-48 1-37 79
80 3-27 3-14 3-02 2-89 2-77 2-64 2-53 2-41 2-29 2-18 2 06 1-95 1-84 1-73. 1-63 1-52 80
81 3-65 3-50 3-36 3-22 3 08 2-94 2-81 2-68 2-55 2-42 2-30 2Ί7 2-05 1-93 1-81 1-69 8182 4-11 3-94 3-78 3-63 3-47 3-32 3-17 3-02 2-87 2-73 2-59 2-45 2-31 2-18 2-04 1-91 82
83 4-70 4-51 4-33 4-15 3-97 3-80 3-63 3-46 3-29 3-13 2-96 2-80 2-65 2-49 2-34 218 83

CO
120° 1 1 9 ° 1 1 8 ° 1 1 7 ° 1 1 6 ° 1 1 5 ° 1 1 4 ° 1 1 3 ° 112° 111° 110° 1 0 9 ° 1 0 8 ° 1 0 7 ° 1 0 6 ° 1 0 5 °

CO
_J

2 4 0 ° 2 4 1 ° 2 4 2 ° 2 4 3 ° 2 4 4 ° 2 4 5 - j 2 4 6 ° 2 4 7 ° 2 4 8 ° 2 4 9 ° 2 5 0 ° 2 5 1 ° 2 5 2 ° 2 5 3 ° 2 5 4 ° 2 5 5 °

_ l

HOUR ANGLE

T A B L E  A  HOUR ANGLE

rcu 7 5 ° 7 6 ° 7 7 ° **•4 GO o

7 9 ° 8 0 ° 8 1 ° 00 NJ
 

ο 
1

8 3 ° 00 o

8 5 ° 00 o o

oCO oCO00

8 9 ° 9 0 ° r
0 2 8 5 ' 2 8 4 2 8 3 c 2 8 2 c 2 8 Γ 2 8 0 1 2 7 9 " 2 7 8 c 2 7 7 c 2 7 6 r 2 7 5 2 7 4 2 7 3 2 7 2 2 7 1 2 7 0 c o
60 •46 •43 •40 ■37 ■34 •31 ■27 •24 ■21 •18 •15 ■12 ■09 ■06 •03 •00 6061 ■48 ■45 ■42 •38 •35 ■32 •29 •25 •22 ■19 ■16 ■13 ■10 ■06 ■03 ■00 6162 •50 •47 ■43 •40 •37 •33 •30 •26 ■23 ■20 ■16 ■13 ■10 ■07 ■03 ■00 6263 •53 ■49 •45 ■42 ■38 •35 ■31 ■28 •24 •21 •17 ■14 ■10 •07 •03 •00 6364 •55 •51 ■47 ■44 •40 •36 ■33 ■29 •25 •22 ■18 •14 ■11 ■07 ■04 ■00 6465 ■57 •54 •50 •46 •42 ■38 •34 •30 ■26 ■23 ■19 ■15 ■11 ■08 ■04 ■00 65
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60
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64
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2 00 
2 08 
2-17 
2-27 
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1-98 
2 06
2-15 
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2-34 
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2-04 
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i±B = 00' -01 ’ 02' 03' ■04' •05' ■06' 07 08' 09 ■10 -11' 12 .13' •14' 15 = Α±Ι
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— A ZI M U TH S ΙΟι
o a Q O o o o O O a o Ο □ Ο Ο Ο
0 900 89-4 88-9 88-3 87-7 87-1 86-6 86-0 85-4 84-9 84-3 83-7 83-2 82-6 82-0 81-5 0
5 90-0 89-4 88-9 88-3 87-7 87-1 86-6 86-0 854 84-9 84-3 83-7 83-2 82-6 82-1 81-5 5

10 900 89-4 88-9 88-3 87-7 87-2 86-6 86-1 85-5 84-9 84-4 83-8 83-3 82-7 821 81-6 10
14 900 89-5 88-9 88-3 87-8 87-2 86-7 86-1 85-6 85-0 84-4 83-9 83-4 82-8 82-3 81-7 14
18 90-0 89-5 88-9 88-4 87-8 87-3 86-7 86-2 85-6 851 84-5 84 0 83-5 830 82-4 81-9 18

20 90-0 89-5 88-9 88-4 87-8 87-3 86-8 86-2 85-7 85-2 84-6 84-1 83-6 83-0 82-5 82-0 20
22 90-0 89-5 88-9 88-4 87-9 87-3 86-8 86-3 85-8 85-2 84-7 84-2 83-7 83-1 82-6 82-1 22
24 900 89-5 89 0 88-4 87-9 87-4 86-9 86-3 85-8 85-3 84-8 84-3 83-7 83-2 82-7 82-2 24
26 900 89-5 89-0 88-5 87-9 87-4 86-9 864 85-9 85-4 84-9 84-4 83-8 83-3 82-8 82-3 26
28 900 89-5 890 88-5 88-0 87-5 87-0 86-5 860 85-5 850 84-5 840 83-5 830 82-5 28

30 90 0 89-5 89 0 88-5 88-0 87-5 87-0 86-5 86 0 85-5 851 84-6 841 83-6 83-1 82-6 30
31 900 89-5 89 0 88-5 880 87-5 87-1 86-6 86-1 85-6 85-1 84-6 84-1 83-6 83-2 82-7 31
32 900 89-5 89-0 88-5 88-1 87-6 87-1 86-6 86-1 85-6 85·2 84-7 84·2 83-7 83-2 82-8 32
33 90-0 89-5 89-0 88-6 88-1 87-6 87-1 86-6 86-2 85-7 85-2 84-7 84-3 83-8 83-3 82-8 33
34 90-0 89-5 891 88-6 88-1 87-6 87-2 86-7 86-2 85-7 85-3 84-8 84-3 83-8 83-4 82-9 34

35 90-0 89-5 891 88-6 88-1 87-7 87-2 86-7 86-3 85-8 85 ·3 84-9 84-4 83-9 83-5 830 35
36 90-0 89-5 89-1 88-6 88-1 87-7 87-2 86-8 86-3 85-8 85-4 84-9 84-5 840 83-5 83-1 36
37 90-0 89-5 89-1 88-6 88-2 87-7 87-3 86-8 86-3 85-9 85-4 85-0 84-5 84-1 83-6 83-2 37
38 900 89-5 89-1 88-6 88-2 87-7 87-3 86-8 86-4 85-9 85-5 85-0 84-6 84-2 83-7 83-3 38
39 90-0 89-6 89 1 88-7 88-2 87-8 87-3 86-9 86-4 86-0 85-6 85-1 04 ·7 84-2 83-8 83-4 39

40 90 0 89-6 89-1 88-7 88-2 87-8 87-4 86-9 86-5 86-1 85-6 85-2 84-7 84-3 83-9 83-4 40
41 90 0 89-6 89-1 88-7 88-3 87-8 87-4 87-0 86-5 86-1 85-7 85-3 84-8 84-4 84-0 83-5 41
42 900 89-6 89-1 88-7 88-3 87-9 87-4 87-0 86-6 86-2 85-7 85-3 84-9 84-5 84-1 83-6 42
43 90-0 89 6 89-2 88-7 88-3 87-9 87-5 87-1 86-7 86-2 85-8 85-4 85 0 84-6 84-2 83-7 43
44 90 0 89-6 89-2 88-8 88-4 87-9 87-5 87-1 86-7 86-3 85-9 85-5 85-1 84-7 84-2 83-8 44

45 900 89-6 89-2 88-8 88-4 88-0 87-6 87-2 86-8 86-4 86 0 85-6 851 84-7 84-3 83-9 45
46 90-0 89-6 89-2 88-8 88-4 880 87-6 87-2 86-8 86-4 86 0 85-6 85-2 84-8 84-4 84-1 46
47 90-0 89-6 89-2 88-8 88-4 880 87-7 87-3 86-9 86-5 861 85-7 85-3 84-9 84-5 84-2 47
48 900 89-6 89-2 88-9 88-5 881 87-7 87-3 86-9 86-6 86-2 85-8 85-4 85 0 84-6 84-3 48
49 900 89-6 89-2 88-9 88-5 88-1 87-7 87-4 87-0 86-6 86-2 85-9 85-5 85-1 84-8 84-4 49

50 90-0 89· 6 89-3 88-9 88-5 88-2 87-8 87 4 87-1 86-7 86·3 86-0 85-6 85-2 84-9 84-5 50
51 900 89 6 89-3 88-9 88-6 88-2 87-8 87-5 87-1 86-8 864 860 85-7 85-3 850 84-6 5t
52 900 89-6 89-3 88-9 88-6 88-2 87-9 87-5 87-2 86-8 86-5 861 85-8 85-4 851 84-7 52
53 900 89-7 89-3 89-0 88-6 88-3 87-9 87-6 87-2 86-9 86-6 86-2 85-9 85-5 85-2 84-8 53
54 90-0 89-7 89-3 89 0 88-7 88-3 88-0 87-6 87-3 87-0 86-6 86-3 86-0 85-6 85-3 85-0 54

55 90-0 89-7 89·3 890 88-7 88-4 88-0 87-7 87-4 870 86-7 86-4 86-1 85-7 85-4 85 1 55
56 90 0 89-7 89-4 89 0 88·7 88-4 88-1 87-8 874 87-1 86-8 86-5 86-2 85-8 85-5 85-2 56
57 90-0 89-7 894 89-1 88-8 88-4 881 87-8 87-5 87-2 86-9 86-6 86-3 86·0 85-6 85-3 57
58 90-0 89-7 89-4 89-1 88-8 88-5 88-2 87-9 87-6 87-3 87-0 86-7 86-4 86-1 85-8 85-5 58
59 90-0 89-7 89-4 89-1 88-8 88-5 88-2 87-9 87-6 87-3 87 1 86-8 86-5 86-2 85-9 85-6 59

60 90 0 89-7 89-4 89-1 88-9 88-6 88-3 88-0 87-7 87-4 871 86-9 86-6 86-3 86-0 85-7 60
61 90-0 89-7 89-4 89-2 88-9 88-6 88-3 88-1 87-8 87-5 87-2 86-9 86-7 86-4 86-1 85-8 61
62 90-0 89-7 89-5 89-2 88-9 88-7 88-4 88-1 87-8 87-6 87-3 87-0 86-8 86-5 86-2 86-0 62
63 900 89-7 89-5 89-2 890 88-7 88-4 88-2 87-9 87-7 87-4 87-1 86-9 86-6 86-4 861 63
64 90-0 89-7 89-5 89-2 89-0 88-7 88-5 88-2 880 87-7 87-5 87-2 87 0 86-7 86-5 86-2 βα

65 90-0 89-8 89-5 89-3 89-0 88-8 88-5 88-3 88-1 87-8 87-6 87-3 871 86-9 86-6 86-4 65
66 90 0 89-8 89-5 89-3 89-1 88-8 88-6 884 88-1 87-9 87·7 87-4 87-2 87 0 86-7 86-5 66
67 900 89-8 89-6 89-3 89Ί 88-9 88-7 88-4 88-2 880 87-8 87-5 87-3 87-1 86-9 86-6 67
68 90 0 89-8 89-6 89-4 89-1 88-9 88-7 88-5 88-3 88-1 87-9 87-6 87-4 87-2 87 0 86-8 68
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A & B 
take Same Names 1 RULE TO FIND / A & B r> ifferent names 

um,



21* 22' | 23' 24'
AZ IM U TH S

o a O 0 o o a a o o o o a o ° °
0 81-5 80-9 80-4 79-8 79-2 78-7 781 77-6 77-0 76-5 76-0 75-4 74-9 74-4 73-8 73-3
5 81-5 80-9 80-4 79-8 79-3 78-7 78-2 77-6 77-1 76-6 76-0 75-5 74-9 74-4 73-9 73-4

10 81-6 81-0 80-5 79-9 79-4 78-9 78-3 77-8 77-2 76-7 76-2 75-6 75-1 74-6 74-1 73-5
14 81-7 81-2 80-6 80-1 79-6 79-1 78-5 780 77-4 76-9 76-4 75-8 75-3 74-8 74-3 73-7
18 81-9 81-3 80-8 80-3 79-8 79-2 78-7 78-2 77-7 77-1 76-6 76-1 75-6 751 74-6 74-1
20 82-0 81-4 80-9 80-4 79-9 79-4 78·8 78-3 77-8 77-3 76-8 76-3 75-8 75-3 74-8 74-3
22 82-1 81-6 81-0 80-5 80-0 79-5 790 78-5 78-0 77-5 76-9 76·4 75-9 75-4 75-0 74-5
24 82-2 81-7 81-2 80-7 80-2 79-6 79-1 78-6 78-1 77-6 77-1 76-6 76-1 75-7 75-2 74-7
26 82-3 81-8 81-3 80-8 80-3 79-8 79-3 78-8 m - 3 77-8 77-3 76-8 76-4 75-9 75-4 74-9
28 82-5 82 0 81-5 81-0 80-5 800 79-5 790 78-5 78-0 77-6 77-1 76-6 761 75-6 75-2
30 82-6 821 81-6 81-1 80-7 80-2 79-7 79-2 !8-7 78-3 77-8 77-3 76-8 76-4 75-9 75-4
31 82-7 82-2 81-7 81-2 80-7 80-3 79-8 79-3 78-8 78-4 77-9 77-4 770 76-5 76-0 75-6
32 82-8 82-3 81-8 81-3 80-8 80-4 79-9 79-4 79-0 78-5 78 0 77-6 77-1 76-6 76-2 75-7
33 82-8 82-4 81-9 81-4 80-9 80-5 800 79-5 791 78-6 78-2 77-7 77-2 76-8 76-3 75-9
34 82-9 82-4 82 0 81-5 81-0 80-6 801 79-7 79-2 78-7 78-3 77-8 77-4 76-9 76-5 760
35 830 82-5 82-1 81-6 81-2 80-7 80-2 79-8 79-3 78-9 78-4 78-0 77-5 77-1 76-6 76-2
36 83-1 82-6 82-2 81-7 81-3 80-8 80-4 79-9 79-5 79-0 78-6 781 77-7 77-2 76-8 76-4
37 83-2 82-7 82-3 81-8 81-4 80-9 80-5 800 79-6 791 78-7 78-3 77-8 77-4 77-0 76-5
38 83-3 82-8 82-4 81-9 81-5 81 0 80-6 80-2 79-7 79-3 78-9 78-4 780 77-6 77-1 76-7
39 83-4 82-9 82-5 82 0 81-6 81-2 80-7 80-3 79-9 79-4 790 78-6 781 77-7 77-3 76-9
40 83-4 830 82-6 82-1 81-7 81-3 80-9 80-4 80-0 79-6 79-2 78-7 78-3 77-9 77-5 77-1
41 83-5 831 82-7 82-3 81-8 81-4 810 80-6 80-2 79-7 79-3 78-9 78-5 78-1 77-7 77-2
42 83-6 83-2 82-8 82-4 820 81-5 81 1 80-7 80-3 79·9 79-5 79-1 78-7 78-2 77-8 77-4
43 83-7 83-3 82-9 82-5 821 81-7 81-3 80-9 80-5 800 79-6 79-2 78-8 78-4 780 77-6
44 83-8 83-4 83 0 82-6 82-2 81-8 81-4 810 80-6 80-2 79-8 79-4 790 78-6 78-2 77-8

45 83-9 83-5 831 82-7 82-3 820 81-6 81-2 80-8 80-4 800 79-6 79-2 78-8 78-4 780
46 84-1 83-7 83-3 82-9 82-5 82-1 81-7 81-3 80-9 80-5 801 79-8 79-4 79-0 78-6 78-2
47 84-2 83-8 83-4 830 82-6 82-2 81-8 81-5 81-1 80-7 80-3 79-9 79-6 79-2 78-8 78-4
48 84-3 83-9 83-5 83-1 82-8 82-4 820 81-6 81-3 80-9 80-5 80·1 79-8 79-4 79-0 78-6
49 84 4 84-0 83-6 83-3 82-9 82-5 82-2 81-8 81-4 811 80-7 80-3 800 79-6 79-2 78-9

50 84-5 84-1 83-8 83-4 83-0 82-7 82-3 82 0 81-6 81-2 80-9 80-5 80-2 79-8 79-4 79-1
51 84-6 84-3 83-9 83-5 83-2 82-8 82-5 821 81-8 81-4 81-1 80-7 80-4 80 0 79-7 79-3
52 84-7 84-4 84 0 83-7 83-3 83 0 82-6 82-3 81-9 81-6 81-2 80-9 80-6 80-2 79-9 79-5
53 84-8 84-5 84-2 83-8 83-5 83-1 82-8 82-5 82-1 81-8 81-4 811 80-8 80-4 801 79-8
54 850 84 6 84-3 84-0 83-6 83-3 830 82-6 82-3 820 81-6 81-3 81 0 80-7 80-3 800

55 851 84-8 84-4 841 83-8 83-5 83-1 82-8 82-5 82-2 81-8 81-5 81-2 80-9 80-6 80-2
56 85-2 84-9 84-6 84-3 83-9 83-6 83-3 830 82-7 82-4 82-0 81-7 81-4 81-1 80-8 80-5
57 85-3 85 0 84-7 84-4 84-1 83-8 83-5 83-2 82-9 82-6 82-2 81-9 81-6 81-3 810 80-7
58 85-5 85-2 84-9 84-6 84-3 84-0 83-7 83-4 831 82-8 82-5 82-2 81-9 81-6 81-3 81 0
59 85-6 85-3 85-0 84-7 84-4 84-1 83-8 83-5 83-2 83-0 82-7 82-4 82-1 81-8 81-5 81-2
60 85-7 85-4 851 84-9 84-6 84-3 84-0 83-7 83-4 83-2 82-9 82-6 82-3 82-0 81-7 81-5
61 85-8 85-6 85-3 850 84-7 84-5 84-2 839 83-6 83-4 83-1 82-8 82-5 82-3 820 81-7
62 86 0 85-7 85-4 85-2 84-9 84-6 84-4 841 83-8 83-6 83-3 83 0 82-8 82-5 82-2 82 0
63 86-1 85-8 85-6 85-3 85-1 84-8 84-6 84-3 84-0 83-8 83-5 83-3 83-0 82-8 82-5 82-2
64 86-2 860 85-7 85-5 85-2 850 84-7 84-5 84-2 34-0 83-7 83-5 83-2 830 82-8 82-5
65 86-4 86-1 85-9 85-6 85-4 85-2 84-9 84-7 84-4 84-2 84-0 83-7 83-5 83-3 83-0 82-8
66 86-5 86-3 86 0 85-8 85-6 85-3 851 84-9 84-7 84-4 84-2 840 83-7 83-5 83-3 830
67 86-6 86-4 86-2 86 0 85-8 85-5 85-3 85-1 84-9 84-6 84-4 84-2 84 0 83-8 83-5 83-3
68 86-8 86-6 86-4 861 85-9 85-7 85-5 85-3 85-1 84-9 84-6 84-4 84-2 84-0 83-8 83-6

4±b= Ί5' -16' Ί7' -18' 19' 20' -21' 22 23' 24' -25 26' 27' -28’ 29' ·30'=α ±β
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0 73-3 72-8 72-3 71-7 71-2 70-7 70-2 69-7 69-2 68-7 68-2 67-7 67-2 66-7 66-3 65-8
5 73-4 72-8 72-3 71-8 71-3 70-8 70-3 69-8 69-3 68-8 68-3 67-8 67-3 66-8 66-4 65-9

10 73-5 73 0 72-5 720 71-5 71-0 70-5 700 69-5 69 0 68-5 68-0 67-5 67-0 66-6 66-1
14 73-7 73-2 72-7 72-2 71-7 71-2 70-7 70-2 69·7 69-3 68-8 68-3 67-8 67-4 66-9 66-4
18 74-1 73-6 731 72-6 721 71-6 71-1 70 6 70-1 69-6 69-2 68-7 68-2 67-8 67-3 66-8
20 74-3 73-8 73-3 72-8 72-3 71-8 71-3 70-8 70·3 69-9 69-4 68-9 68-5 68 0 67-5 67-1
22 74-5 74-0 73-5 730 72-5 72-0 71-5 71-1 70 6 70-1 69 7 69-2 68 7 68-3 67-8 67-4
24 74-7 74-2 73-7 73-2 72-7 72-3 71-8 71-3 70-9 70-4 69-9 69-5 69-0 68-6 681 67-7
26 74-9 74-4 74-0 73-5 73-0 72-5 72-1 71·6 71-1 70-7 70-2 69-8 69-3 68-9 68 4 680
28 75-2 74-7 74-2 73-8 73-3 72-8 72-4 71-9 71-5 71-0 70-5 70-1 69-7 69-2 68-8 68-3
30 75-4 75 0 74-5 74-1 73-6 731 72-7 72-2 71-8 71-3 70-9 70-5 70 0 69-6 69-1 68-7
31 75-6 75Ί 74-7 74-2 73-8 73·3 72-9 72·4 720 71-5 71-1 70-6 70-2 69-8 69-3 68-9
32 75-7 75-3 74-8 74-4 73-9 73-5 73-0 72-6 72-1 71-7 71-3 70-8 70-4 70-0 69-5 69-1
33 75-9 75-4 75-0 74-5 74-1 73-6 73-2 72-8 72-3 71-9 71-5 71-0 70-6 70-2 69-7 69-3
34 76 0 75-6 75-1 74-7 74-3 73-8 73-4 72-9 72-5 72-1· 71-7 71-2 70-8 70-4 70 0 69-5
35 76-2 75-8 75-3 74-9 74-4 74-0 73-6 73-1 72-7 72-3 71-9 71·4 71-0 70-6 70-2 69-8
36 76-4 75-9 75-5 75-1 74-6 74-2 73-8 73-3 72-9 72-5 72-1 71-6 71-2 70-8 70-4 70-0
37 76-5 761 75-7 75-2 74-8 74-4 74-0 73-5 73-1 72-7 72-3 71-9 71-5 71-0 70-6 70-2
38 76-7 76-3 75-8 75-4 75 0 74-6 74-2 73-7 73-3 '72-9 72-5 72-1 71-7 71-3 70-9 70-5
39 76-9 76-5 76 0 75-6 75-2 74-8 74-4 74-0 73-5 73-1 72-7 72-3 71-9 71-5 71-1 70-7
40 77-1 76-6 76-2 75-8 75-4 75-0 74-6 74-2 73-8 73-4 73 0 72-6 72-2 71-8 71-4 71-0
41 77-2 76-8 76-4 76-0 75-6 75-2 74-8 74-4 740 73-6 73-2 72-8 72-4 72-0 71-6 71-2
42 77-4 77-0 76-6 76-2 75-8 75-4 75 0 74-6 74-2 73-8 73-4 73-1 72-7 72-3 71-9 71-5
43 77-6 77-2 76-8 76-4 76 0 75-6 75-2 74-9 74-5 74-1 73-7 73-3 72-9 72-5 72-2 71-8
44 77-8 77-4 77-0 76-6 76-3 75-9 75-5 75-1 74-7 74-3 73-9 73-6 73-2 72-8 72-4 72-1
45 78 0 77-6 77-3 76-9 76-5 76-1 75-7 75-3 75-0 74-6 74·2 73-8 73-5 73-1 72-7 72-3
46 78 2 77-8 77-5 771 76-7 76-3 76-0 75-6 75-2 74-8 74-5 74-1 73-7 73-4 73-0 72-6
47 78-4 781 77-7 77-3. 76-9 76-6 76-2 75-8 75-5 75-1 74-7 74-4 74-0 73-7 73-3 72-9
48 78-6 78-3 77-9 77-5 77-2 76-8 76-5 76-1 75-7 75-4 75-0 74-7 74-3 73-9 73-6 73-2
49 78-9 78-5 78-1 77-8 77-4 77-1 76-7 76-4 76-0 75-6 75-3 74-9 74-6 74-2 73-9 73-6
50 79-1 78-7 78-4 780 77-7 77-3 770 76-6 76-3 75-9 75-6 75-2 74-9 74-5 74-2 73-9
51 79-3 79 0 78-6 78-3 77-9 77·6 77-2 76-9 76-6 76-2 75-9 75-5 75-2 74-9 74-5 74-2
52 79-5 79-2 78-9 78-5 78-2 77-8 77-5 77-2 76-8 76-5 76-2 75-8 75-5 75-2 74-8 74-5
53 79-8 79-4 791 78-8 78-4 781 77-8 77-4 77-1 76-8 76-5 76-1 75-8 75-5 75-2 74-854 80 0 79-7 79-3 79 0 78-7 78-4 78-1 77-7 77-4 77-1 76-8 76-5 76-1 75-8 75-5 75-2
55 80-2 79-9 79-6 79-3 79 0 78-6 78-3 78-0 77-7 77-4 77-1 76-8 76-5 76-1 75-8 75-556 80-5 80-2 79-9 79-5 79-2 78-9 78-6 78-3 780 77-7 77-4 77-1 76-8 76-5 76-2 75-957 80-7 80-4 801 79-8 79-5 79-2 78-9 78-6 78-3 78 0 77-7 77-4 771 76-8 76-5 76-2
58 810 80-7 80-4 801 79-8 79-5 79-2 78-9 78-6 78-3 78 0 77-7 77-5 77-2 76-9 76-6
59 81-2 80 9 80-6 804 801 79-8 79-5 79-2 78-9 78-6 78-4 78-1 77-8 77-5 77-2 77-0
60 81-5 81-2 80-9 80-6 804 80-1 79-8 79-5 79-2 79-0 78-7 78-4 78-1 77-9 77-6 77-361 81-7 81-5 81-2 80-9 80-6 80-4 80-1 79-8 79-6 79-3 79-0 78-8 78-5 78-2 78-0 77-762 82-0 81-7 81-5 81-2 80-9 80 7 80-4 80-1 79-9 79-6 79-4 79-1 78-8 78-6 78-3 78-1
63 82-2 82-0 81-7 81-5 81-2 81-0 80-7 80-5 80-2 80 0 79-7 79-5 79-2 79-0 78-7 78-564 82-5 82-3 820 81-8 81-5 81-3 81 0 80-8 80-5 80-3 80 1 79-8 79-6 79-3 79-1 78-8
65 82-8 82-5 82-3 82-1 81-8 81-6 81-3 81-1 80-9 80-6 80-4 80-2 79-9 79-7 79-5 79-266 R ) 82-8 82-6 82-4 821 81-9 81-7 81-4 81-2 81-0 80-8 80-5 80-3 801 79-9 79-667 83-3 831 82-9 82-7 82-4 82-2 82-0 81-8 81-6 81-3 81-1 80-9 80-7 80-5 80-2 80068 83-6 83-4 83-2 83 0 82-7 82-5 82-3 82-1 81-9 81-7 81-5 81-3 81-1 80-8 80-6 80-4
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• • ■ a 0 a 0 • « φ β ο β Ο ■ • ■
65-8 65-3 64-8 64-4 63-9 63-4 63-0 62-5 62-1 61-6 61-2 60-8 60-3 59-9 59-5 59-0 0
65-9 65-4 64-9 64-4 64-0 63-5 631 62-6 62-2 61-7 61-3 60-8 60-4 60-0 59-6 59-1 5
66-1 65-6 65-2 64-7 64-2 63-8 63-3 62-9 62-4 62 0 61-6 61-1 60-7 60-3 59-8 59-4 10
66-4 65-9 65-5 650 64-6 64-1 63-7 63-2 62-8 62-3 61-9 61-5 61-1 60-6 60-2 59-8 14
66-8 66-4 65-9 65-5 65-0 64-6 64-1 63-7 63-2 62-8 62-4 620 61-5 61-1 60-7 60-3 18

671 66-6 66-2 65-7 65-3 64-8 64-4 64-0 63-5 631 62-7 62-2 61-8 61-4 610 60-6 2067-4 66-9 66-5 660 65-6 65-1 64-7 64-3 63-8 63-4 63 0 62-6 62-1 61-7 61-3 60-9 22
67-7 67-2 66-8 66-3 65-9 65-5 65-0 64-6 64-2 63-7 63-3 62-9 62·5 62-1 61-7 61-3 24
68-0 67-5 67-1 66-7 66-2 65-8 65-4 64-9 64-5 64-1 63-7 63-3 62-9 62-5 62-1 61-7 2668-3 67-9 67-5 67 0 66-6 66-2 65-8 65-3 64-9 64-5 64-1 63-7 63-3 62-9 62-5 62-1 28

68-7 68-3 67-9 67-4 67-0 66-6 66-2 65-8 65-3 64-9 64-5 64-1 63-7 63-3 62-9 62-5 3068-9 68-5 68-1 67-6 67-2 66-8 66-4 66 0 65-6 65-2 64-8 64-4 64-0 63-6 63-2 62-8 31
691 68-7 68-3 67-9 67-4 67-0 66-6 66-2 65-8 65-4 65 0 64-6 64-2 63-8 63-4 63 0 32
69-3 68-9 68-5 68-1 67-7 67-2 66-8 66-4 66 0 65-6 65-2 64-8 64-5 64-1 63-7 63-3 33
69-5 69-1 68-7 68-3 67-9 67-5 67-1 66-7 66-3 65-9 65-5 651 64-7 64-3 63-9 63-6 34

69-8 69-4 68-9 68-5 681 67-7 67-3 66-9 66-5 661 65-7 65-4 65-0 64-6 64-2 63-8 35
700 69-6 69-2 68-8 68-4 68-0 67-6 67-2 66-8 66-4 66 0 65-6 65-2 64-9 64-5 64-1 36
70-2 69-8 69-4 69-0 68-6 68-2 67-8 67-4 67-1 66-7 66-3 65-9 65-5 65-1 64-8 64-4 37
70-5 701 69-7 69-3 68-9 68-5 68-1 67-7 67-3 66-9 66-6 66-2 65-8 65-4 651 64-7 38
70-7 70-3 69-9 69-5 69·2 68-8 68-4 68-0 67-6 67-2 66-9 66-5 66-1 65-7 65-4 65 0 39

71 0 70-6 70-2 69-8 69-4 69 0 68-7 68-3 67-9 67-5 67-2 66-8 66-4 66 0 65-7 65-3 40
71-2 70-9 70-5 70-1 69-7 69-3 68-9 68-6 68-2 67-8 67-5 67-1 66-7 66-4 660 65-6 41
71-5 71-1 70-7 70-4 70-0 69-6 69-2 68-9 68-5 68-1 67-8 67-4 67-0 66-7 66-3 660 42
71-8 71-4 71 0 70-7 70-3 69-9 69-5 69-2 68-8 68-4 68-1 67-7 67-4 67-0 66-7 66-3 43
72-1 71-7 71-3 71 0 70-6 70-2 69-9 69-5 69-1 68-8 68-4 68-1 67-7 67-4 67-0 66-7 44

72-3 72-0 71-6 71-3 70-9 70-5 70-2 69-8 69-5 69-1 68-7 68-4 68 0 67-7 67-4 67-0 45
72-6 72-3 71-9 71-6 71-2 70-8 70-5 70-1 69-8 69-4 69-1 68-7 68-4 68-1 67-7 67-4 46
72-9 72-6 72-2 71-9 71-5 71-2 70-8 70-5 70-1 69-8 69-4 69-1 68-8 68-4 68-1 67-7 47
73-2 72-9 72-5 72-2 71-8 71-5 71-2 70-8 70-5 70-1 69-8 69-5 69-1 68-8 68-5 68-1 48
73-6 73-2 72-9 72-5 72-2 71-8 71-5 71-2 70-8 70-5 70-2 69-8 69-5 69-2 68-8 68-5 49

73-9 73-5 73-2 72-9 72-5 72-2 71-8 71-5 71-2 70-9 70-5 70-2 69-9 69-6 69-2 68-9 50
74-2 73-9 73-5 73-2 72-9 72-5 72-2 71-9 71-6 71-2 70-9 70-6 70-3 69-9 69-6 69-3 51
74-5 74-2 73-9 73-5 73-2 72-9 72-6 72-2 71-9 71-6 71-3 71-0 70-7 70-3 700 69-7 52
74-8 74-5 74-2 73-9 73-6 73-3 72-9 72-6 72-3 72 0 71-7 71-4 71-1 70-8 70-5 70-1 53
75-2 74-9 74-6 74-2 73 9 73-6 73-3 73-0 72-7 72-4 72-1 71-8 71-5 71-2 70-9 70-6 54

75-5 75-2 74-9 74-6 74-3 74-0 73-7 73-4 73-1 72-8 72-5 72-2 71-9 71-6 71-3 710 55
75-9 75-6 75-3 75-0 74-7 74-4 74-1 73-8 73-5 73-2 72-9 72-6 72-3 72-0 71-7 71-5 56
76-2 75-9 75-6 75-3 75-1 74-8 74-5 74-2 73-9 73-6 73-3 730 72-8 72-5 72-2 71-9 57
76-6 76-3 76-0 75-7 75-4 75-2 74-9 74·6 74-3 74-0 73-8 73-5 73-2 72-9 72-6 72-4 58
77 0 76-7 76-4 76-1 75-8 75-6 75-3 75-0 74-7 74-5 74-2 73-9 73-6 73-4 73-1 72-8 5S
77-3 77-0 76-8 76-5 76-2 76-0 75-7 75-4 75-2 74-9 74-6 74-4 74-1 73-8 73-6 73-3 60
77-7 77-4 77-2 76-9 76-6 76-4 76-1 75 ·9 75-6 75-3 75-1 74-8 74-6 74-3 74-0 73-8 61
781 77-8 77-6 77-3 770 76-8 76-5 76-3 76-0 75-8 75-5 75-3 75-0 74-8 74-5 74-3 6J
78-5 78-2 78-0 77-7 77-5 77-2 77-0 76·7 76-5 76-2 76-0 75-7 75·5 75·2 75-0 74-8 63
78-8 78-6 78-4 78-1 77-9 77-6 77-4 77-2 76-9 76-7 76-4 76-2 76-0 75-7 75-5 75-3 64

79-2 790 78-8 78-5 78-3 78-1 77-8 77-6 77-4 77-1 76-9 76-7 76-5 76-2 76-0 75-8 65
79-6 79-4 79-2 79-0 78-7 78-5 78-3 78-1 77-8 77-6 77-4 77-2 76-9 76-7 76-5 76-3 66
80 0 79-8 79-6 79-4 79-2 78-9 78-7 78-5 78-3 78-1 77-9 77-7 77-4 77-2 77-0 76-8 67
80-4 80-2 80 0 79-8 79-6 79-4 79-2 790 78-8 78-6 78-4 78-2 77-9 77-7 77-5 77-3 68
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d g 0 „
0 59 0 58-2 57-4 56-6
5 59-1 58-3 57-5 56-7

10 d9-4 58-6 57-8 570
14 59-8 59 0 58-2 57-4
18 60-3 59-5 58-7 57-9
20 60-6 59-8 590 58-2
22 60-9 601 59-3 58-5
24 61-3 60-5 59-7 58-9
26 61-7 60 9 60-1 59-3
28 62-1 61-3 60-5 59-8
30 62-5 61-8 610 60-2
31 62-8 62 0 61-3 60-5
32 £3 0 62-3 61-5 60-8
33 63-3 62-5 61-8 610
34 63-6 62-8 621 61-3
35 63-8 631 62-3 61-6
36 64-1 63-4 62-6 61-9
37 64-4 63-7 62-9 62-2
38 64-7 54-0 63-2 62-5
39 65 0 64-3 63-6 62-8
40 65-3 64-6 63-9 63-2
41 65-6 64-9 64-2 63-5
42 66 0 65-3 64-6 63-9
43 66-3 65-6 64-9 64-2
44 66-7 660 65-3 64-6
45 67 0 66-3 65-7 650
46 67-4 66-7 660 65-4
47 67-7 67-1 66-4 65-8
48 68-1 67-5 66-8 66-2
49 68-5 67-9 67-2 66-6
50 68-9 68-3 67-6 67-0
51 69-3 68-7 681 67-4
52 69-7 691 68-5 67-9
53 701 69-5 68-9 68-3
54 70-6 700 69-4 68-8

55 71-0 70-4 69-8 69-3
56 71-5 70-9 70-3 69-7
57 71-9 71-3 70-8 70-2
58 72-4 71-8 71-3 70-7
59 72-8 72-3 71-8 71-2
60 73-3 72-8 72-3 71-7
61 73-8 73-3 72-8 72-3
62 74-3 73-8 73-3 72-8
63 74-8 74-3 73-8 73-3
64 75-3 74-8 74-3 73-9
65 75-8 75-3 74-9 74-4
66 76-3 75-8 75-4 750
67 76-8 76-4 76-0 75-5
68 77-3 76-9 76-5 76-1

55-8 550 54-2 53-5
55-9 55-1 54-3 53-6
56-2 55-4 54-7 53-9
56-6 55-8 55-1 54-3
57-1 56-3 55-6 54-9
57-4 56-7 55-9 55-2
57-8 57-0 56-3 55-5
58-2 57-4 56-7 55-9
58-6 57-8 57-1 564
590 58-3 57-6 56-8
59-5 58-8 581 57-3
59-8 590 58-3 57-6
60-0 59-3 58-6 57-9
60-3 59-6 58-9 58-2
60-6 59-9 59-2 58-5
60-9 60-2 59-5 58-8
61-2 60-5 59-8 59-1
61-5 60-8 601 59-4
61-8 611 60-4 59-8
62-1 61-5 60-8 60-1
62-5 61-8 611 60-5
62-8 62-2 61-5 60-8
63-2 62-5 61-9 61-2
63-6 62-9 62-2 61-6
63 9 63-3 62-6 620
64-3 63-7 63-0 62-4
64-7 64-1 63-4 62-8
65-1 64-5 63-8 63-2
65-5 64-9 64-3 63-7
660 65-3 64-7 64-1
66-4 65-8 65-2 64-6
66-8 66-2 65-6 65-0
67-3 66-7 66-1 65-5
67-7 67-2 66-6 66-0
68-2 67-6 67-1 66-5
68-7 68-1 67-6 67-0
69-2 68-6 68-1 67-5
69-7 691 68-6 68-0
70-2 69-6 69-1 68-6
70-7 70-2 69-7 69-1
71-2 70-7 70-2 69-7
71-8 71-3 70-8 70-3
72-3 71-8 71-3 70-8
72-8 72-4 71-9 71-4
73-4 72-9 72-5 72-0
74-0 73-5 73-1 72-6
74-5 74-1 73-7 73-2
75-1 74-7 74-3 73-9
75-7 75-3 74-9 74-5

52-8 52-0 51-3 50-6
52-9 52-2 51-5 50-8
53-2 52-5 51-8 51-1
53-6 52-9 52-2 51-5
54-1 53-4 52-7 521
54-5 53-8 53-1 52-4
54-8 54-1 53-4 52-8
55-2 54-5 53-8 53-2
55-7 55-0 54-3 53-6
56-1 55-4 54-8 54-1
56-6 560 55-3 54-6
56-9 56-2 55-6 54-9
57-2 56-5 55-8 55-2
57-5 56-8 56-1 55-5
57-8 571 56-4 55-8
581 57-4 56-8 56-1
58-4 57-7 57-1 56-4
58-7 58-1 57-4 56-8
59-1 58-4 57-8 57-1
59-4 58-8 58-1 57-5
59-8 591 58-5 57-9
60-2 59-5 58-9 58-2
60-5 59-9 59-3 58-6
60-9 60-3 59-7 59-0
61-3 60-7 60-1 59-5
61-7 61-1 60-5 59-9
62-2 61-5 60-9 60-3
62-6 62-0 61-4 60-8
63-0 62-4 61-8 61-2
63-5 62-9 62-3 61-7
640 63-4 C2-8 62-2
64-4 63-9 63-3 62-7
64-9 64-4 63-8 63-2
65-4 64-9 64-3 63-7
65-9 65-4 64-8 64-3
66-4 65-9 65-4 64-8
67-0 66-4 65-9 65-4
67-5 67-0 66-5 65-9
681 67-5 67-0 66-5
68-6 68-1 67-6 67-1
69-2 68-7 68-2 67-7
69-8 69-3 68-8 68-3
70-4 69-9 69-4 68-9
71-0 70-5 70-0 69-6
71-6 71-1 70-7 70-2
72-2 71-8 71-3 70-9
72-8 72-4 72-0 71-6
73-5 73-1 72-6 72-2
74-1 73-7 73-3 72-9

500 49-3 48-7 48-0 0
50-1 49-4 48-8 48-1 5
50-4 49-7 491 48-4 10
50-8 50-2 49-5 489 14
51-4 50-7 501 49-4 18

51-7 51-1 :o-4 49 8 20
52-1 51-4 50-8 50-2 22
52-5 51-8 51-2 50-6 24
52-9 52-3 51-7 51-0 26
53-4 52-8 52-2 51-5 28
54-0 53-3 52-7 52-1 30
54-2 53-6 530 52-4 31
54-5 53-9 53-3 52-7 32
54-8 54-2 53-6 530 33
551 54-5 53-9 53·3 34

55-5 54-8 54-2 53-6 35
55-8 55-2 54-6 53-9 36
56-1 55-5 54-9 54-3 37
56-5 55-9 55-3 54-7 38
56-9 56-2 55-6 55-0 39
57-2 56-6 56-0 55-4 40
57-6 57-0 56-4 55-8 41
58-0 57-4 56-8 56-2 42
58-4 57-8 57-2 56-6 43
58-9 58-3 57-7 57.1 44

59-3 58-7 58-1 57-6 45
59-7 59-1 58-6 580 46
60-2 59-6 59-0 58-5 47
60-7 60-1 59-5 58-9 48
61-1 60-6 60-0 59-4 49

61-6 61-1 60-5 600 50
62-1 61-6 61-0 60-5 51
62-7 62-1 61-6 bl-0 52
63-2 62-6 621 61-6 53
63-7 63-2 62-6 621 54

64-3 63-7 63-2 62-7 55
64-9 64-3 63-8 63-3 56
65-4 64-9 64-4 63-9 57
660 65-5 65-0 64-5 58
66-6 66-1 65-6 65-1 59
67-2 66-7 66-3 65-8 60
67-8 67-4 66-9 66-4 61
68-5 68-0 67-6 67-1 62
69-1 68-7 68-2 67-8 63
69-8 69-3 68-9 68-5 64
70-5 70-0 69-6 69-2 65
71-1 70-7 70-3 69-9 66
71-8 71-4 71-0 70-6 67
72-5 72-1 71-8 71-4 68
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A & B CORRECTION.
A ± B = ■90' 92' ■94' 96' 98' 1 00' 1 02 1 04 11 06 1 08 1 10' 112 1 14 1 16 1 18' 1 20'

r~ AZIM UTHS

0 48 0 47-4 46-8 46-2 45-6 45-0 44-4 43-9 43-3 42-8 42-3 41-8 41-3 40-8 40-3 39-8
5 48-1 47-5 46-9 46-3 45-7 45-1 44-5 44-0 43-4 42-9 42-4 41-9 41-4 40-9 40-4 39-9

to 48-4 47-8 47-2 46-6 46-0 45-4 44-9 44-3 43-8 43-2 42-7 42-2 41-7 41-2 40-7 40·?
14 48-9 48-3 47-7 47-1 46-5 45-9 45-3 44-7 44-2 43-7 43-1 42-6 42-1 41-6 41-2 40-7
18 49-4 48-8 48-2 47-6 47-0 46-4 45-9 45-3 44-8 44-2 43-7 43-2 42-7 42-2 41-7 41-2
20 49-8 49-2 48-5 47-9 47-4 46-8 46-2 45-7 45-1 44-6 44-1 43-5 430 42-5 42-0 41-6
22 50-2 49-5 48-9 48-3 47-7 47-2 46-6 46 0 45-5 45-0 44-4 43-9 43-4 42-9 42-4 41-924 50-6 50-0 49-3 48-7 48-2 47-6 47-0 46-5 45-9 45-4 44-9 44-3 43-8 43-3 42-9 42-4
26 51-0 50-4 49-8 49-2 48-6 48-1 47-5 46-9 46-4 45-9 45-3 44-8 44-3 43-8 43-3 42-8
28 51-5 50-9 50-3 49-7 49-1 48-6 48-0 47-4 46-9 46-4 45 8 45-3 44-8 44-3 43-8 43-3
30 52-1 51-5 50-9 50-3 49-7 49-1 48-5 48-0 47-4 46-9 46-4 45-9 45-4 44-9 44-4 43-931 52-4 51-7 511 50-6 50-0 49-4 48-8 48-3 47-7 47-2 46-7 46-2 45-7 45-2 44-7 44-2
32 52-7 52 0 51-4 50-9 50-3 49-7 49-1 48-6 480 47-5 47-0 46-5 46-0 45-5 45-0 44-5
33 53 0 52-3 51-7 51-2 50-6 50-0 49-5 48-9 48-4 47-8 47-3 46-8 46-3 45-8 45-3 44-834 53-3 52-7 52-1 51-5 50-9 50-3 49-8 49-2 48-7 48-2 47-6 47-1 46-6 461 45-6 45-1
35 53-6 53-0 52-4 51-8 51-2 50-7 50-1 49-6 49-0 48-5 48-0 47-5 47-0 46-5 46-0 45-536 53-9 53-3 52-7 52-2 51-6 51-0 50-5 49-9 49-4 48-9 48-3 47-8 47-3 46-8 46-3 45-8
37 54-3 53-7 53-1 52-5 52-0 51-4 50-8 50-3 49-8 49-2 48-7 48-2 47-7 47-2 46-7 46-2
38 54-7 54-1 53-5 52-9 52-3 51-8 51-2 50-7 50-1 49-6 49-1 48-6 48-1 47-6 47-1 46-6
39 55 0 54-4 53-9 53-3 52-7 521 51-6 51-1 50-5 50-0 49-5 49-0 48-5 48-0 47-5 47-0
40 55-4 54-8 54-2 53-7 53-1 52-5 52-0 51-5 50-9 50-4 49-9 49-4 48-9 48-4 47-9 47-4
41 55-8 55-2 54-6 54-1 53-5 530 52-4 51-9 51-3 50-8 50-3 49-8 49-3 48-8 48-3 47-8
42 56-2 55-6 55-1 54-5 53-9 53-4 52-8 52-3 51-8 51-2 50-7 50-2 49-7 49-2 48-8 48-343 56-6 56-1 55-5 54-9 54-4 53-8 53-3 52-7 52-2 51-7 51-2 50-7 50-2 49-7 49-2 48-7
44 57-1 56-5 55-9 55-4 54-8 54-3 53-7 53-2 52-7 52-2 51-6 51-1 50-6 50-2 49-7 49-2
45 57-5 57-0 56-4 55-8 55-3 54-7 54-2 53-7 53-1 52-6 52-1 51-6 51-1 50-6 50-2 49-7
46 580 57-4 56-9 56-3 55-8 55-2 54-7 54-2 53-6 53-1 52-6 52-1 51-6 51-1 50-7 50-2
47 58-5 57-9 57-3 56-8 56-2 55-7 55-2 54-7 54-1 53-6 53-1 52 6 52-1 51-7 51-2 50-7
48 58-9 58-4 57-8 57-3 56-7 56-2 55-7 55-2 54-7 54-1 53-6 53-2 52-7 52-2 51-7 51-2
49 59-4 58-9 58-3 57-8 57-3 56-7 56-2 55-7 55-2 54-7 54-2 53-7 53-2 52-7 52-3 51-8
50 600 59-4 58-9 58-3 57-8 57-3 56-7 56-2 55-7 55-2 54-7 54-2 53-8 53-3 52-8 52-4
51 60-5 59-9 59-4 58-9 58-3 57-8 57-3 56-8 56-3 55-8 55-3 54-8 54-3 53-9 53-4 52-9
52 610 60-5 59-9 59-4 58-9 58-4 57-9 57-4 56-9 56-4 55-9 55-4 54-9 54-5 54-0 53-5
53 61-6 610 60-5 60 0 59-5 59-0 58-5 58-0 57-5 57-0 56-5 56-0 55-5 55-1 54-6 54-2
54 62-1 61-6 61-1 60-6 60-1 59-6 59-1 58-6 58-1 57-6 57-1 56-6 56-2 55-7 55-3 54-8
55 62-7 62-2 61-7 61-2 60-7 60-2 59-7 59-2 58-7 58-2 57-8 57-3 56-8 56-4 55-9 55-5
56 63-3 62-8 62-3 61-8 61-3 60-8 60-3 59-8 59-3 58-9 58-4 57-9 57-5 57-0 56-6 56-1
57 63-9 63-4 62-9 62-4 61-9 61-4 60-9 60-5 60-0 59-5 59-1 58-6 58-2 57-7 57-3 56-8
58 64-5 64-0 63-5 630 62-6 62-1 61-6 61-1 60-7 60-2 59-8 59-3 58-9 58-4 580 57-5
59 65-1 64-6 64-2 63-7 63-2 62-7 62-3 61-8 61-4 60-9 60-5 60-0 59-6 59-1 58-7 58-3
60 65-8 65-3 64-8 64-4 63-9 63-4 63-0 62-5 62-1 61-6 61-2 60-8 60-3 59-9 59-5 590
61 66-4 660 65-5 65-0 64-6 64-1 63-7 63-2 62-8 62-4 61-9 61-5 611 60-6 60-2 59-8
62 67-1 66-6 66-2 65-7 65-3 64-9 64-4 64 0 63-5 63-1 62-7 62-3 61-8 61-4 61-0 60-6
63 67-8 67-3 66-9 66-5 66-0 65-6 65-2 64-7 64-3 63-9 63-5 63-0 62-6 62-2 61-8 61-4
64 68-5 68-0 67-6 67-2 66-8 66-3 65-9 65-5 65-1 64-7 64-3 63-9 63-4 63-0 62-6 62-3
65 69-2 68-8 68-3 67-9 67-5 67-1 66-7 66-3 65-9 65-5 65-1 64-7 64-3 63-9 63-5 631
66 69-9 69-5 691 68-7 68-3 67-9 67-5 67-1 66-7 66-3 65-9 65-5 65-1 64-7 64-4 64-0
67 70-6 70-2 69-8 69-4 69-0 68-7 68-3 67-9 67-5 671 66-7 66-4 66-0 65-6 65-2 64-9
68
ra
- J

71-4 71-0 70-6 70-2 69-8 69-5 69-1 68-7 68-3 680 67-6 67-2 66-9 66-5 66-2 65-8
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A & B CORRECTION.
4±B==1 20' 1 24' 1 28' 1 32' 1 36' 1 40 1 44' 1 48' 1 52' 1 56' 1 60' 1 64' 1 68' 1 72 1 76 1 80 = L

·

Γ"n A ZI M U TH S Γ-zu
0 ■ a ■ • a a 0 a o « * • a a • „
0 39-8 38-9 38-0 37 ·1 36-3 35-5 34-8 34-0 33-3 32-7 32-0 31-4 30-8 30-2 29 6 29-1 0
5 39-9 39 0 38 1 37-3 36-4 35-6 34-9 34-1 33-4 32-8 32-1 31-5 30-9 30-3 29-7 29-2 5

10 40-2 39-3 384 37-6 36-8 36 0 35-2 34-5 33-8 33-1 32-4 31-8 31-2 30-6 30-0 294 10
14 40-7 39-7 38-8 38 0 37-2 36-4 35-6 34-9 34-2 33-5 32-8 32-1 31-5 30-9 30-4 29-8 14
18 41-2 40-3 39-4 38-5 37-7 36-9 36 1 354 34-7 34 0 33-3 32-7 32-0 31-4 30 9 30 3 18

20 41-6 40-6 39-7 38-9 38 0 37-2 36-5 35-7 35 0 34-3. 33-6 33 0 32-4 31-8 31-2 30-6 20
22 42-0 41 0 40 1 39-3 38-4 37-6 36-8 36-1 35-4 34-7 34-0 33-3 32-7 -32-1 31-5 30-9 22
24 42-4 414 40-5 39-7 38-8 38 0 37-2 36-5 35-8 35-1 34-4 33-7 33-1 32-5 31-9 31-3 24
26 42-8 41-9 41-0 4 L 39-3 38-5 37-7 36-9 36-2 35-5 34-8 34-2 33-5 32-9 32-3 31-7 26
28 43-3 424 41-5 40-6 39-8 39-0 38-2 37-4 36-7 36 0 35-3 34-6 34-0 33-4 32-8 32-2 28

30 43-9 43 0 42 1 41-2 40-3 39-5 38-7 38 0 37-2 36-5 35-8 35-1 34-5 33-9 33-3 32-7 30
31 44 -2 43-3 424 41-5 40-6 39-8 39-0 38-2 37-5 36-8 36-1 354 34-8 34-1 33-5 32-9 31
32 44-5 43-6 42-7 41-8 40-9 40 1 39-3 38-5 37-8 37-1 36-4 35-7 35-1 34-4 33-8 33-2 32
33 44-8 43-9 43 0 42-1 41-2 40-4 39-6 38-9 38-1 37-4 36-7 36-0 35-4 34-7 34-1 33-5 33
34 45 1 44-2 43-3 42-4 41-6 40-7 39-9 39-2 38-4 37-7 37-0 36-3 35-7 35-0 34-4 33-8 34

35 45-5 44-6 43-7 42-8 41-9 41-1 40-3 39-5 38-8 38 0 37-3 36-7 36-0 35-4 34-7 34-1 35
36 45-8 44-9 44 0 43-1 42-3 4-1-4 40-6 39-9 39-1 38-4 37-7 37-0 36-3 35-7 35‘Ί 34-5 36
37 46-2 45-3 44.4 43-5 42-6 41-8 41-0 40-2 39-5 38-8 38-1 37-4 36-7 36-1 35-4 34-8 37
38 46-6 45-7 44-8 43-9 43-0 42-2 41-4 40-6 39-9 39 1 38-4 37-7 37-1 36-4 35-8 35-2 38
39 47 0 46 1 45-2 44-3 43-4 42-6 41-8 41-0 40-3 39-5 38-8 38-1 37-4 36-8 36-2 35-6 39

40 47-4 46-5 45-6 44-7 43-8 43 0 42-2 41-4 40-7 39-9 39-2 38-5 37-8 37-2 36-6 36-0 40
41 47-8 46-9 46 0 45-1 44-3 43-4 42-6 41-8 41-1 40-3 39-6 33-9 38-3 37-6 37 0 36-4 41
42 48-3 47-3 46-4 45-6 44-7 43-9 43-1 42-3 41-5 40-8 40-1 39-4 38-7 38-0 37-4 36-8 42
43 48-7 47-8 46-9 46 0 45-2 44-3 43-5 42-7 42 0 41-2 40-5 39-8 39-1 38-5 37 8 37-2 43
44 49-2 48-3 47-4 46-5 45-6 44-8 44 0 43-2 42-4 41-7 41-0 40-3 39-6 38-9 38-3 37-7 44

45 49-7 48-8 47-9 47-0 46 1 45-3 44-5 43-7 42-9 42-2 41-5 40 8 40-1 39-4 38-8 38-2 45
46 50-2 49-3 48 4 47-5 46-6 45-8 45-0 44-2 43-4. 42-7 42-0 41-3 40-6 39-9 39-3 38-7 46
47 50-7 49-8 48-9 48-0 47-2 46-3 45-5 44-7 44-0 43-2 42-5 41-8 41-1 40-4 39-8 39-2 47
48 51-2 50-3 49-4 48-5 47-7 46-9 46 1 45-3 44-5 43-8 43-0 42-3 41-7 41 0 40-3 39-7 48
49 51-8 50-9 50 0 49 1 48-3 47-4 46-6 45-8 45-1 44-3 43-6 42-9 42-2 41-5 40-9 40-3 49

50 52-4 51-5 50-6 49-7 48-8 48 0 47-2 46-4 45-7 44-9 44-2 43-5 42-8 42-1 41-5 40-8 50
51 52-9 52-0 51-2 50-3 49-4 48-6 47-8 47-0 46-3 45-5 44-8 44-1 43-4 42-7 42-1 41-4 51
52 53-5 52-6 51-8 50-9 50-1 49-2 48-4 47-7 46-9 46-2 45-4 44-7 44-0 43-4 42-7 42-1 52
53 54-2 53-3 52-4 51-5 50-7 49-9 49 1 48-3 47-5 46-8 46-1 45-4 44-7 44-0 43-4 42-7 53
54 54-8 53-9 53 0 52-2 51-4 50-6 49-8 49-0 48-2 47-5 46-8 46-1 454 44-7 44-0 43-4 54

55 55-5 54-6 53-7 52-9 52 0 51-2 50-5 49-7 48-9 48-2 47-5 46-8 46-1 45-4 44-7 44-1 55
56 56 1 55-3 544 53-6 52-7 51-9 51-2 50-4 49-6 48-9 48-2 47-5 46-8 46-1 45-5 44-8 56
57 56-8 56-0 55-1 54-3 53-5 52-7 51-9 51 1 50-4 49-7 48-9 48-2 47-5 46-9 46-2 45-6 57
58 57-5 56-7 55-9 55-0 54-2 53-4 52-7 51 9 51-1 50-4 49-7 49 0 48-3 47-7 47 0 46-4 58
59 58-3 57-4 56-6 55-8 55 0 54-2 534 52-7 51-9 51-2 50-5 49-8 49-1 48-5 47-8 47-2 59

60 59 0 58-2 574 56-6 55-8 55-0 54-2 53-5 52-8 52-0 51-3 50-6 50-0 49-3 48-7 48 0 60
61 59-8 59-0 58-2 57-4 56-6 55-8 55-1 54-3 53-6 52-9 52-2 51-5 50-8 50-2 49-5 48-9 61
62 60-6 59-8 59-0 58-2 574 567 55-9 55-2 54-5 53-8 53-1 524 51-7 51 1 504 49-8 62
63 61-4 60 6 59-8 59 1 58-3 57-6 56-8 56 1 55-4 54-7 54-0 53-3 52-7 52 0 51-4 50-7 63
64 62-3 61-5 60-7 59-9 59-2 58-5 57-7 57-0 56-3 55-6 55-0 54-3 53-6 53 0 52-4 51-7 64

65 63 1 62-3 61-6 60-8 601 594 58-7 58 0 57-3 56-6 55-9 55-3 54-6 54-0 53-4 52-7 65
66 64 0 63-2 62-5 61-8 61 1 60-3 59-6 59-0 58-3 57-6 56-9 56-3 55-7 55-0 544 53-8 66
67 64-9 641 63-4 62-7 62-0 61-3 60-6 60-0 59-3 58-6 58 0 57-3 56-7 56-1 55-5 54-9 67
68 65-8 65-1 64-4 63-7 63 0 62-3 61-7 61-0 60-3 59-7 59-1 58-4 57-8 57-2 56-6 56 0 68
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29 1 28-5 280 27-5' 27 ·0 26-6 26-1 25-7 25-2 24-8 24-4 24-0 23-7 23-3 23-0 22-6 0
29 1 28-6 28 1 27-6 27 1 26-7 26-2 25-8 25-3 24-9 24-5 24-1 23-8 23-4 23 0 22-7 5
29-4 28-9 28 4 27-9 27 4 26-9 26-5 26-0 25-6 25-2 24-8 24-4 24-0 23-6 23-3 22-9 10
29-8 29-3 28 ·7 28-2 27-7 27-3 26-8 26-4 25-9 25-5 25-1 24-7 24-3 24 0 23-6 23-2 14
30-3 29-7 29-2 28 ·7 28-2 27-7 27-3 26-8 26-4 26-0 25-6 25-2 24-8 24 4 24 0 23-7 18
30-6 30 0 29-5 29 0 28-5 28-0 27-6 27-1 26-7 26-2 25-8 25-4 25-0 24-6 24-3 23-9 20
30-9 30 4 29-8 29 ·3 28-8 28-3 27-9 27-4 27-0 26-5 26-1 25-7 25-3 24-9 24-6 24-2 22
31-3 30-8 30-2 29-7 29-2 28-7 28-2 27-8 27-3 26-9 26-5 261 25-7 25-3 24-9 24-5 24
31-7 31-2 30-6 30 1 29 6 29-1 28-6 28-2 27-7 27-3 26-8 26-4 26 0 25-6 25-2 24-9 26
32-2 31-6 31 1 30 5 30 0 29-5 29-0 28-6 28 1 27-7 27-2 26-8 26-4 26-0 25-6 25-3 28
32-7 32-1 31 ·6 31 0 30-5 30 0 29-5 29 0 28-6 28-1 27-7 27-3 26-9 26-5 26 1 25-7 30
32-9 32-4 31-8 31-3 30-8 30-3 29-8 29-3 28-8 28-4 27-9 27-5 27-1 26-7 26-3 25-9 31
33-2 32-7 32 ·1 31-6 31 0 30-5 30-0 29-6 29-1 28 ·6 28-2 27-8 27-3 26 9 26-5 26-2 32
33-5 32-9 324 31-8 31-3 30-8 30-3 29-8 29-4 28 9 28-5 28-0 27-6 27-2 26-8 26-4 33
338 33-2 32-7 32-1 31-6 31 1 30-6 30 ·1 29-6 29-2 28-7 28-3 27-9 27-5 27 1 26-7 34

34 1 33-6 33 0 324 31-9 314 30-9 30-4 29 9 29-5 29 0 28-6 28-2 27-8 274 27-0 35
34-5 33-9 33-3 32-8 32-2 31-7 31-2 30-7 30-3 29-8 29-3 28-9 28-5 28-1 27-7 27-3 36
34-8 34-2 33-7 33 1 32-6 32 ·1 31-6 31-1 30-6 30-1 29 ·6 29-2 28-8 28 4 28-0 27-6 37
35-2 34-6 34 0 33-5 32-9 32 4 31-9 31-4 30-9 30-4 30-0 29-5 29-1 28-7 28-3 27-9 38
35 6 35 0 344 33-8 33-3 32-8 32-3 31-8 31-3 30-8 30-3 29 9 29-4 29-0 28-6 28-2 39

36 0 35-4 34-8 34-2 33-7 33 1 32-6 32-1 31-6 31-2 30-7 30-2 29-8 29 4 28-9 28-5 40
36-4 35-8 35-2 34-6 34-1 33-5 33 0 32-5 32-0 31-5 31-1 30-6 30-2 29-7 29-3 28-9 41
36-8 36-2 35-6 35 0 34-5 33-9 33 4 32-9 32 4 31-9 31-5 31-0 30-5 30 1 29-7 29-3 42
37-2 36-6 36 0 35-5 34-9 344 33-8 33-3 32-8 32-3 31-9 31 4 31-0 30-5 30 1 29-7 43
37-7 37-1 36-5 35-9 35-3 34-8 34-3 33-8 33-3 32-8 32-3 31-8 31 4 30-9 30-5 30-1 44

38-2 37-6 37 0 36 4 35-8 35-3 34-7 34-2 33-7 33-2 32-7 32-3 31-8 314 30-9 30-5 45
38-7 38 1 37-5 36-9 36-3 35-7 35-2 34-7 34-2 33-7 33-2 32-7 32-3 31-8 31-4 31-0 46
39-2 38-6 380 374 36-8 36-2 35-7 35-2 34-7 34-2 33-7 33-2 32-7 32-3 31-9 31-4 47
39-7 39 1 38-5 37-9 37-3 36-8 36-2 35-7 35-2 34-7 34-2 33-7 33-2 32-8 324 31-9 48
40-3 39-6 39 0 384 37-9 37-3 36-8 36-2 35-7 35-2 34-7 34-2 33-8 33-3 32-9 32-4 49

40 8 40 2 39-6 39 0 38 4 37-9 37 ·3 36-8 36-3 35-8 35-3 3*·8 34-3 33-8 33-4 33-0 50
41-4 40-8 40-2 39-6 39 0 38-5 37-9 37-4 36 9 36-3 35-8 35-3 34-9 34-4 34 ·0 33-5 51
42 1 414 40-8 40-2 39-6 39 ·1 38-5 38 0 37-5 36-9 36-4 35-9 35-5 35-0 34 ·5 34-1 52
42-7 42 1 41-5 40-9 40-3 39-7 39-2 38 ·6 38-1 37-6 37-1 36-6 36-1 35-6 35-1 34-7 53
43-4 42-8 42-1 41-5 41 ·0 404 39-8 39-3 38-7 38-2 37-7 37-2 36-7 36-3 35-8 35-3 54

44-1 43-5 42-8 42-2 41-7 41 ·1 40-5 40-0 39 4 38-9 38-4 37-9 374 36-9 36-5 36 0 55
44-8 44-2 43-6 43 0 424 41-8 41-2 40-7 40-1 39-6 39-1 38-6 38-1 37-6 37-2 36-7 56
45-6 44-9 44-3 43-7 43-1 42-6 42-0 41-4 40-9 40-4 39-8 39-3 38-8 38 4 37-9 37-4 57
46-4 45-7 45 1 44-5 43-9 43 4 42-8 42-2 41-7 41-2 40-6 40-1 39-6 39-1 38-6 38-2 58
47-2 46-5 45-9 45-3 44-7 44-2 43-6 43-0 42-5 42 0 41-4 40-9 40-4 39-9 39-4 39-0 59
48 0 47 4 46-8 46-2 45-6 45-0 444 43-9 43-3 42-8 42-3 41-8 41-3 40-8 40-3 39-8 60
48-9 48-3 47-7 47 ·1 46-5 45-9 45-3 44-8 44-2 43-7 43-2 42-7 42-2 41-7 41-2 40-7 61
49-8 49-2 48-6 48 0 474 46-8 46-2 45-7 45-1 44-6 44-1 43-6 43-1 42-6 42-1 41-6 62
50-7 50 1 49-5 48-9 48-3 47-8 47-2 46-6 46-1 45-6 45-0 44-5 44-0 43-5 43 Ό 42-5 63
51 ·7 51-1 50-5 49-9 49-3 48-8 48-2 47-6 47-1 46-6 46-0 45-5 45 0 44-5 44-0 43-5 64

52 >7 52 1 51-5 50-9 50 4 49-8 49-2 48-7 48 ·1 47-6 47-1 46-6 46-1 45-6 45 1 44-6 65
53-8 53-2 52-6 52 0 514 50-9 50-3 49 ·8 49-2 48·7 48-2 47-7 47-2 46-7 46-2 45-7 66
54-9 54-3 53-7 53 1 52-6 52-0 51-4 50-9 50-4 49-8 49-3 48-8 48-3 47-8 47-3 46-8 67
56 0 554 54-8 54-3 53-7 53-2 52-6 52-1 51-5 51-0 50-5 50 0 49-5 49-0 48-5 48 0 68
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a±b=2'40' 245 2 50 2 55' 2-60 2 65' 2 70 2-75 Ί 2-80 2 90 3 00' 3 10 3 20 3 30 3 40'3 50= a ± b

A ZI M U TH S

164 15-9 0

Q) ·
0 e a

0 22-6 22-2
5 22-7 22-3

10 22-9 22-5
14 23-2 22-8
18 23-7 23-2

20 23-9 23-5
22 24-2 23-8
24 24-5 24-1
26 24-9 24-4
28 25-3 24-8

30 25-7 25-2
31 25-9 25-5
32 26-2 25-7
33 26-4 26 0
34 26-7 26-2

35 27-0 26-5
36 27-3 26-8
37 27-6 27-1
38 27-9 27-4
39 28-2 27-7
40 28-5 28-1
41 28-9 28-4
42 29-3 28-8
43 29-7 29-2
44 30 1 29-6
45 30-5 30 0
46 31-0 30-4
47 314 30-9
48 31-9 31-4
49 32-4 31-9

50 33 0 32-4
51 33-5 33 0
52 34-1 33-5
53 34-7 34-1
54 35-3 34-8

55 36-0 35-4
56 36-7 36-1
57 37-4 36 8
58 38-2 37-6
59 39 0 38-4
60 39-8 39-2
61 40-7 40 1
62 41-6 41-0
63 42-5 42-0
64 43-5 43-0
65 44-6 44 0
66 45-7 45-1
67 46-8 46-2
68 48 0 474

21-8 214 21 0
21-9 21-5 21-1
22-1 21-7 21-3
22-4 22 0 21-6
22-8 22-4 22-0

23-1 22-7 22-3
23-3 22-9 22-5
23-6 23-2 22-8
24 0 23-6 23-2
24-4 23-9 23-5
24-8 244 23-9
25-0 24-6 24-2
25-3 24-8 24-4
25-5 25 1 24-6
25-8 25-3 24 9

26-0 25-6 25-2
26-3 25-9 25-4
26-6 26-2 25-7
26-9 26-5 26-0
27-2 26-8 26-3
27-6 27-1 26-7
27-9 27-5 27-0
28-3 27-8 27-4
28-7 28-2 27-7
29 1 28-6 28-1
29-5 29 0 28-5
29-9 29-5 29 0
30-4 29-9 29-4
30-9 30-4 29-9
314 30-9 30-4
31-9 314 30-9
32-4 31-9 31-4
33-0 32-5 32-0
33-6 33-1 32-6
34-2 33-7 33-2

34-9 34-4 33-8
35-6 35-1 34-5
36-3 35-8 35-2
37 0 36-5 35-0
37-8 37-3 36 8
38-7 38 1 37-6
39-5 39 0 38-4
40-4 39 9 39-3
41-4 40-8 40-3
42-4 41-8 41-3

43-4 42-9 42-3
44-5 44 0 43-4
45-7 45-1 44-6
46-9 46-3 45-8

20-7 20-3 20 0
20-8 20-4 201
21-0 20-6 20-3
21-3 20 9 20-5
21-6 21-3 20-9

21-9 21-5 21-2
22-2 21-8 21-4
22-5 22-1 21-7
22-8 22-4 22-0
23-1 22-8 22-4

23-5 23-2 22-8
23-8 23-4 23-0
24-0 23-6 23-2
24-2 23-8 23-4
24-5 24-1 23-7

24-7 24-3 23-9
25-0 24-6 24-2
25-3 24-9 24-5
25-6 25-2 24-8
25-9 25-5 25 1
26-2 25-8 25-4
26-6 26-1 25-7
26-9 26-5 26-1
27-3 26-9 26-4
27-7 27-2 26-8

281 27-6 27-2
28-6 28-1 27-6
29-0 28-5 28-1
29-4 29-0 28-5
29-9 29-4 29-0
30-4 30-0 29-5
30-9 30-5 30-0
31-5 31-0 30-6
32-1 31-6 31-1
32-7 32-2 31-7

33-4 32-9 32-4
34-0 33-5 33-1
34-7 34-2 33-8
35-5 35-0 34-5
36-3 35-7 35-2
37-1 36-5 36 0
37-9 37-4 36-9
38-8 38-3 37-8
39-7 39-2 38-7
40-7 40-2 39-7
41-8 41-2 40-7
42-9 42-3 41-8
44-0 43-5 42-9
45-2 44-7 44-1

° 0
19-7 19 0 18-4
19-7 19-1 18-5
19-9 19-3 18-7
20-2 19 ·6 19 0
20-6 19-9 19-3
20-8 20-2 19-5
21-1 204 19-8
21-4 20-7 20-0
21-7 21-0 20-3
22 0 21-3 20-7
22-4 21-7 21-1
22-6 21-9 21-2
22-8 22-1 21-5
23-1 22-4 21-7
23-3 22-6 21-9
23-6 22-8 22-1
23-8 23-1 22-4
24 1 23-4 22-7
24-4 23-6 22-9
24-7 23-9 23 ·2
250 24-2 23-5
25-3 24-6 23-8
25-7 24-9 24-2
26 0 25-2 24-5
26-4 25-6 24-9
26-8 26 0 25-2
27-2 26-4 25-6
27-6 26-8 26-0
281 27-3 26-5
28-6 27-7 26-9
29-1 28-2 27-4
29-6 28-7 27 9
301 29-3 28-5
30-7 29-8 29 0
31-3 30-4 29 ·6
31-9 31 0 30-2
32-6 31-7 30-8
33-3 32-4 31-5
34-0 33-1 32-2
34-7 33-8 32-9
35-5 34-6 33-7
36-4 35-4 34-5
37-3 36-3 35-4
38-2 37-2 36-3
39-2 38-2 37-3
40-2 39-2 38-3
41-3 40-3 39-3
424 414 40-5
43-6 42-6 41-7

17-9 17-4 16-9
17-9 17-4 16-9
18-1 17-6 17 1
18-4 17-9 17-4
18-7 18-2 17-7
18-9 18-4 17-9
19-2 18-6 18-1
19-4 18-9 18-4
19-7 19-2 18-6
20-1 19-5 18 9
20-4 19-8 19-3
20-6 20-0 19-5
20-8 20-2 19-7
21 ·0 20-4 19-9
21-3 20-7 20-1

21-5 20 9 20-3
21-7 21-1 20-5
22-0 21-4 20-8
22-3 21-6 21-0
22-5 21-9 21-3
22-8 22-2 21-6
23-1 22-5 21-9
23-5 22-8 22-2
23-8 23-1 22-5
24-2 23-5 22-8

24-5 23-8 23-2
24-9 24-2 23-6
25-3 24 6 24-0
25-7 25-0 24-4
26-2 25-5 24-8
26-6 25-9 25-2
27-1 26-4 25-7
27-7 26-9 26-2
28-2 27-4 26-7
28-8 28-0 27-3
29-4 28-6 27 ·9
30-0 29-2 28-5
30-6 29-8 29-1
31-3 30-5 29-8
32-1 31-2 30-5
32-8 32-0 31-2
33-6 32-8 32-0
34-5 33-6 32-8
35-4 34-5 33-7
36-4 35-5 34-7
37-4 36-5 35-7
384 37-6 36-7
39-5 38-7 37-8
40-7 39-8 39-0

16-4 16-0 5
16-6 16-2 10
16-9 16-4 14
17-2 16-7 18

±7-4 16-9 20
17-6 17-1 22
17 ·8 17-4 24
18-1 17-6 26
18-4 17-9 28

18-8 18-3 30
18 ·9 18-4 31
19-1 18-6 32
19-3 18-8 33
19-5 19-0 34

19-8 19-2 35
20 0 19-5 36
20-2 19-7 37
20-5 19-9 38
20-7 20-2 39

21 ·0 20-5 40
21-3 20-7 41
21-6 21-0 42
21-9 21-3 43
22-2 21-7 44

22-6 22-0 45
22-9 224 46
23-3 22-7 47
23-7 23-1 48
24-1 23-5 49

24-6 24-0 50
25-0 24-4 51
25-5 24-9 52
26-0 25-4 53
26-6 25-9 54

27-1 26-5 55
27-7 27 1 56
28-4 27-7 57
29-0 28-3 58
29-7 29-0 59

30-5 29-8 60
31-2 30-5 61
32-1 31-3 62
32-9 32-2 63
33-9 33-1 64

34-9 34-1 65
35-9 35-1 66
37-0 36-2 67
381 37-3 68



A Z I M U TH Sω
• • •

0 15-9 15-5
5 16-0 15-6

10 16-2 15-8
14 16-4 16 0
18 16-7 16-3

20 16-9 16-5
22 17 1 16-7
24 17-4 16 9
26 17-6 17-2
23 17-9 17-5
30 18-3 17-8
31 18-4 18 0
32 18-6 18-1
33 18-8 18-3
34 19 0 18-5

35 19-2 18-7
36 19-5 19 0
37 19-7 19-2
38 19-9 19-4
39 20-2 19-7
40 20-5 19-9
41 20-7 20-2
42 21-0 20 5
43 21-3 20-8
44 21-7 21-1

45 22 0 21-4
43 22-4 21-8
47 22-7 22-2
43 23 1 22-5
49 23-5 22-9
50 24 0 23-4
51 24-4 23-8
52 24-9 24-3
53 25-4 24-8
54 25-9 25-3
55 26-5 25-8
56 27 1 26-4
57 27-7 27-0
58 28-3 27-7
59 29 0 23-4
60 29-8 29-1
61 30 5 29 8
62 31-3 30-6
63 32-2 31-5
64 33 1 32-4
65 34-1 33-3
66 35-1 34-3
67 36-2 35-4
68 37-3 36-6
(5_l

15-1 14-7 14-4
15-2 14-8 14-4
15-4 15 0 14-6
15-6 15-2 14-8
15-9 15-5 15-1
16 0 15 6 15-3
16-3 15-8 15-5
16-5 16 1 15-7
16-7 16-3 15-9
17 0 16-6 16-2
17-3 16-9 16-5
17-5 17-1 16-7
17-7 17-2 16-8
17-9 17-4 17-0
18 1 17-6 17-2
18 3 17-8 17-4
18-5 18-0 17-6
18-7 18-2 17-8
18-9 18-5 18-0
19-2 18-7 18-3
19-4 19 0 18-5
19-7 19 2 18 8
20 0 19-5 19 0
20-3 19-8 19-3
20-6 20 1 19-6
20 9 20 4 19 9
21-3 20-8 20-3
21-6 21-1 20-6
22 0 21-5 21 0
22-4 21-9 21-4
22-8 22-3 21-8
23-3 22-7 22 ·2
23-7 23-1 22-6
24-2 23-6 23-1
24-7 24-1 23-6
25-2 24-6 24-1
25-8 25-2 24-6
26-4 25 8 25-2
27-0 26-4 25-8
27-7 27-1 26-5
28-4 27-8 27-2
29-1 28-5 27-9
29 9 29-3 28-7
30-8 30 1 29-5
31-7 31-0 30-3
32-6 31 9 31-2
33-6 32-9 32-2
34-7 34 0 33-3
35-8 35-1 34-4

14-0 13-7 134
14-1 13-8 13-5
14-2 13-9 13-6
14-4 14-1 13-8
14-7 144 14-1

14-9 14-6 14-2
15-1 14-7 144
15-3 14-9 14-6
15-5 15-2 14-8
15-8 15-4 15 1
16 1 15-7 15-4
16-3 15-9 15-5
16-4 16-0 15-7
16-6 16-2 15-8
16 8 16-4 16-0

17 0 16-6 16-2
17-2 16-8 16 4
17-4 17-0 16-6
17-6 17-2 16-8
17-8 17-4 17-0
18-1 17-7 17-3
18-3 17-9 17-5
18-6 18-2 17-8
18-9 184 18-0
19-2 18-7 18-3
19-5 19 0 18-6
19-8 19-3 18-9
20 1 19-7 19-2
20-5 20-0 19-6
20-9 20 4 19-9
21-3 20-8 20-3
21-7 21-2 20-7
22 1 21-6 21-1
22-6 22-1 21-6
23-1 22-6 22 1

23-6 23-1 22-6
24-1 23-6 23-1
24-7 24-1 23-6
25-3 24-7 24-2
25-9 25-3 24-8
26-6 26-0 25-5
27-3 26-7 26-2
28-0 27-5 26-9
28-8 28-2 27-7
29-7 29-1 28-5

30 6 30-0 29-4
31-6 30-9 30-3
32-6 32-0 314
33-7 33 1 324

13 1 .12-8 12-5
13-2 12-9 12-6
13-3 13-0 12-7
13-5 13-2 12-9
13-7 13-4 13-1
13-9 13-6 13-3
14 1 13-8 13-5
14-3 14-0 13-7
14-5 14-2 13-9
14-8 14-4 14-1
15-0 14-7 14-4
15-2 14-9 14-5
15-3 15-0 14-7
15-5 15-2 14-9
15-7 15-3 15-0
15-9 15-5 15-2
16-1 15-7 15-4
16-3 15-9 15-6
16-5 16-1 15-8
16-7 16-3 16-0
16-9 16-5 16-2
17-1 16-8 164
17-4 17-0 16-7
17-6 17-3 16-9
17-9 17-5 17-2

18-2 17-8 17-5
18-5 18-1 17-8
18-8 18-4 18-1
19-2 18-8 184
19-5 19-1 18-7
19-9 19-5 19-1
20-3 19-9 19-5
20-7 20-3 19 9
21-2 20-7 20-3
21-6 21-1 20-7
22-1 21-6 21-2
22-6 22-1 21-7
23-1 22-7 22-2
23-7 23-2 22-8
24-3 23-8 23-4
24-9 24-4 24 0
25-6 25-1 24-6
26-4 25-8 25-3
27 1 26-6 26 1
27-9 274 26-9
28-8 28-3 27 ·8
29-8 29-2 28-7
30-8 30-2 29-6
31-8 31-2 30-7

12-3 12-0 11-8
12-3 12-1 11-8
12-4 12-2 11-9
12-6 12-4 12-1
12-9 12-6 124
13-0 12-8 12-5
13-2' 12-9 12-7
13-4 13-1 12-8
13-6 13-3 13 1
13-8 13-5 13-3
14-1 13-8 13-5
14-2 13-9 13-7
14-4 14-1 13-8
14-5 14-2 14-0
14-7 14-4 14-1

14-9 14-6 14-3
15-0 14-7 14-4
15-2 14-9 14-6
15-4 15-1 14-8
15-6 15-3 15-0
15-8 15-5 15-2
16-1 15-7 15-4
16-3 16-0 15-7
16-6 16-2 15-9
16-8 16-5 16-2

17-1 16-8 16-4
17-4 17-1 16-7
17-7 17-4 17-0
18 0 17-7 17-3
18-3 18-0 17-6
18-7 18-3 18-0
19-1 18-7 18-3
19-5 19-1 18-7
19-9 19-5 19-1
20-3 19-9 19-5

20-8 20-4 20-0
21-3 20-8 20-4
21-8 21-3 20-9
22-3 21-9 21-5
22-9 22-5 22-0

23-5 23-i 22-6
24-2 23-7 23-3
24-8 24-4 23-9
25-6 25-1 24-6
26-4 25-9 25-4
27-2 26-7 26-2
28-1 27-6 27 1
29-1 28-6 28-1
30 1 29 ·6 29-1

11-5 11-3 0
11-6 11-4 5
11-7 11-5 10
11-9 11-6 14
12-1 11-9 18

12-3 12 0 20
12 4 12-2 22
12-6 12-3 24
12-8 12-5 26
13-0 12-8 28

13-3 13 0 30
134 13-1 31
13-5 13-3 32
13-7 13-4 33
13-8 13-6 34

14-0 13-7 35
14-2 13-9 36
14-3 14 ·1 37
14-5 14-2 38
14-7 14-4 39

14-9 14-6 40
15-1 14-8 41
15-4 15-1 42
15-6 15-3 43
15-8 15-5 44

161 15-8 45
16-4 16-1 46
16-7 16-3 47
17-0 16-6 43
17-3 17-0 49

17 ·6 17-3 50
18-0 17-6 51
18-3 13 0 52
18-7 18-4 53
19 1 18-8 54

19-6 19-2 55
20-1 19-7 56
20-6 20-2 57
21-1 20-7 58
21-6 21-2 59

22-2 21-8 60
22-8 224 61
23-5 23-1 62
24-2 23-8 63
25-0 24-5 64

25-8 25-3 65
26-7 26-2 66
27-6 27-1 67
28-6 28-1 68



A & B CORRECTION.
5 00 5 20 5 40 5 60 5 80' 6 00 6 20 6 40 6 60' 6 80' 7 00 7 20' 7 40' 7 60' 7 80 800 =

• β
AZIM UTH S . . o D *

11-3 10-9 10-5 101 9 8 9 5 9-2 8-9 8 6 8-4 81 7-9 7-7 7-5 7-3 7-1
11-4 10-9 10-5 10-2 9-8 9-5 9-2 8-9 8-6 84 8-2 7 9 7-7 7-5 7-3 7-2
11-5 11 0 10-6 10-3 9-9 9-6 9-3 9-0 8-7 8-5 8-3 8-0 7-8 7-6 7-4 7·2
11-6 11-2 10-8 104 101 9-7 9 4 9 1 8-9 8-7 84 8-1 7-9 7-7 7-5 7-3
11-9 11-4 11-0 10-6 10-3 9 9 9-6 9-3 9-1 8-8 8-5 8-3 8-1 7-9 77 7-5
12 0 11-6 111 10-8 10 4 10 1 9-7 94 9-2 8-9 8-6 8-4 8 2 8-0 7-8 7-6
12-2 11-7 11-3 10-9 10-5 10-2 9-9 9-6 9-3 9-0 8-8 8-5 8-3 8-1 7-9 7-7
12-3 11-9 11-5 11 1 10-7 10-3 10 0 9-7 94 9-1 8-9 8-6 84 8-2 8-0 7-8
12-5 12 1 11-6 11-2 10 9 10-5 10-2 9 9 9 6 9-3 9-0 8-8 8-6 8-3 81 7-9
12-8 12-3 11-8 11 4 11 0 10-7 10 4 10-0 9-7 9-5 9-2 8-9 8-7 8-5 8-3 8 1
13 0 12-5 12-1 11-7 11-3 10 9 10-5 10-2 9-9 9-6 9-4 9-1 8 9 8-6 8-4 8-2
13 1 12 6 12-2 11 8 114 11 0 10-7 10 3 10-0 9-7 9-5 9-2 9-0 8-7 8-5 8-3
13-3 12-8 12-3 11-9 11-5 11 ·1 10-8 10-4 10 1 9-8 9-6 9-3 9-1 8-8 8 6 84
13-4 12-9 12-5 12 0 11-6 11-2 10-9 10 6 10-2 9-9 9-7 9-4 9-2 8-9 8-7 8 5
13-6 13 1 12-6 12-2 11 7 114 11 0 10-7 104 10 1 9-8 9-5 9-3 9 0 88 8-6

13 7 13-2 12-7 12-3 11 9 11-5 11-1 10 8 10-5 10-2 9-9 9 6 9-4 9-1 8-9 8-7
13 9 13 4 12-9 12 4 12 0 11-6- 11-3 10-9 10-6 10-3 10 0 9-7 9-5 9-2 9-0 8-8
14 1 13-5 13 1 12-6 12-2 11-8 114 11 1 10-7 10 4 10-1 9-9 9 6 9-4 9-1 8-9
14-2 13-7 13-2 12-8 12-3 11-9 11-6 11-2 10-9 10-6 10-3 10-0 9-7 9-5 9-2 9-0
144 13-9 13-4 12-9 12-5 12 ·1 11-7 114 11-0 10-7 10-4 10-1 9-9 9-6 9-4 9-1
14-6 14 1 13-6 13 1 12-7 12-3 11-9 11-5 11-2 10-9 10-6 10-3 10-0 97 9-5 9-3
14-8 14-3 13-8 13-3 12-9 12-5 12-1 11-7 114 11-0 10-7 10-4 10-2 9 9 9-6 9 4
15 1 14-5 14 0 13-5 13 1 12-6 12-2 11-9 11-5 11-2 10-9 10-6 10-3 10-0 9-8 9-5
15-3 14-7 14-2 13-7 13-3 12-8 124 12-1 11-7 114 11-1 10-8 10-5 10-2 9 9 9 7
15-5 15 0 14-4 13-9 13-5 13 0 12-6 12-3 11-9 11-6 11-2 10-9 10-6 10-4 10 3 9 9
15 8 15-2 14-7 14-2 13-7 13-3 12-8 12-5 12-1 11-7 11 4 11-1 10-8 10-5 10-3 10 0
16 1 15-5 14-9 144 13-9 13-5 13 1 12-7 12-3 12-0 11-6 11-3 11-0 10-7 10-5 10-2
16-3 15-7 15-2 14-7 14-2 13-7 13-3 12-9 12-5 12-2 11-8 11-5 11-2 10-9 10 6 10-4
16-6 16-0 15-5 14-9 144 14 0 13-6 13-1 12-8 12-4 12-1 11-7 114 11-1 10 8 10 6
17 0 16-3 15-8 15-2 14-7 14-3 13-8 13-4 13-0 12-6 12-3 12 0 11-6 11-3 11-1 10-8

17-3 16-7 16 1 15-5 15 0 14-5 14-1 ”3-7 13-3 12-9 12-5 12-2 11-9 11-6 11-3 11-0
17-6 17-0 16-4 15-8 15-3 14-8 144 13-9 13-5 13-2 12-8 12-4 12-1 11-8 11-5 11-2
18 0 17-3 16-7 16-2 15-6 15 ·1 14-7 14-2 13-8 134 13-1 12-7 12-4 12-1 11-8 11 5
18-4 17-7 17 1 16-5 160 15-5 15 0 14-6 14-1 13-7 13-4 13-0 12-7 12-3 12-0 11-7
18-8 181 17-5 16-9 16-3 15-8 15-3 14-9 14-5 14-1 13-7 13-3 13-0 12-6 12-3 12-0

19-2 18-5 17-9 17-3 16-7 16-2 15-7 15-2 14-8 14-4 14-0 13-6 13-3 12-9 12-6 12-3
19-7 19 0 18-3 17-7 17-1 16-6 16-1 15-6 15-2 14-7 14-3 13-9 13-6 13-2 12-9 12-6
20-2 19-5 18-8 18-2 17-6 17 0 16-5 16-0 15-5 15-1 14-7 14-3 13-9 13-6 13-2 12-9
20-7 20 0 19-3 18-6 18 0 17-5 16-9 164 16-0 15-5 15-1 14-7 14-3 13-9 13-6 13-3
21-2 20-5 19-8 19 1 18-5 17-9 17-4 16-9 164 15-9 15-5 15-1 14-7 14-3 14 0 13-6
21-8 21 0 20-3 19-7 19 0 184 17-9 17-4 16-9 16-4 15-9 15-5 15-1 14-7 14-4 14-0
22-4 21-6 20 9 20-2 19-6 19 0 18-4 17-9 17-4 16-9 16-4 16-0 15-6 15-2 14-8 14-5
23 1 22-3 21-5 20-8 20-2 19-6 19-0 184 17-9 17-4 16-9 16-5 16-1 15-7 15-3 14-9
23-8 23 0 22-2 21-5 20-8 20-2 19-6 19 0 18-5 18-0 17-5 17-0 16-6 16-2 15-8 15-4
24-5 23-7 22-9 22-2 21-5 20-8 20-2- 19 6 19-1 18-6 18-1 17-6 17-1 16-7 16-3 15 9
25-3 24-5 23-7 23 0 22-2 21-5 20-9 20-3 19-7 19-2 18-7 18-2 17-7 17-3 16-9 16-5
26-2 25-3 24-5 23-7 23 0 22-3 21-6 21-0 20-4 19-9 19-4 18-9 18-4 17-9 17-5 17-1
27 1 26-2 254 24-6 23-8 23 ·1 22-4 21-8 21-2 20-6 20-1 19 6 19-1 18-6 18-2 17-8
281 27-2 26-3 25-5 24-7 24 0 23-3 22-6 22-0 21-4 20-9 20-3 19-8 19-4 18-9 18-5

=5 00' 5 20 5 40' 5 60 5 80' 6 00 6 20 6 40' 6 60' 6 80' 7 00 7 20' 7 40' 7-60' 7 80'8-00'=

A & B 
take Same Names \ RULE TO 

um, (add)
Ί RULE TO FIND / A & B 
/ C CORRECTION \ take

D

ifferent names- 'ifference (Sub.)



A " B=8-00' 8 20 8 40' 8 60' 8 80' 9 -00'
A & B CORRECTION.

10 0' 10 3 10 6' 11 0' 11 5 120 =9 20 9 401 9-60 9 80
r~
— A Z IM U T H S
c O o □ O O 0 o O o O o o O o O O

0 7-1 7-0 6-8 6 6 6-5 6-3 6-2 6 1 5-9 5-8 5-7 5-5 5-4 5-2 5 0 4-8
5 7-2 7-0 6-8 6·7 6-5 6-4 6-2 6-1 6-0 5-8 5-7 5-6 5-4 5-2 5 0 4-8

10 7-2 7 1 6-9 6-7 6-6 6-4 6-3 6-2 6 0 5-9 5-8 5-6 5-5 5-3 5 0 4-8
14 7-3 7-2 7 0 6-8 6-7 6-5 6-4 6-3 6-1 6 0 5-9 5-7 5-6 5-4 5 1 4-9
18 7-5 7-3 7-1 7-0 6-8 6-7 6-5 6-4 6-3 6-1 6 0 5-8 5-7 5-5 5-2 5-0

20 7-6 7-4 7-2 7-1 6-9 6-7 6-6 6-5 6-3 6-2 61 5-9 5-7 5-5 5-3 5-1
22 7-7 7-5 7-3 7-1 7 0 6-8 6-7 6-5 6-4 6-3 6-2 6-0 5-8 5-6 5-4 5 1
24 7-8 7-6 74 7-3 7 1 6-9 6-8 6-6 6-5 6-4 6-2 6-1 5-9 5·7 5-4 5-2
26 7-9 7-7 7-5 7-4 7.t2 7-0 6-9 6-7 6-6 6-5 6-3 6-2 6 0 5-8 5-5 5-3
28 8 1 7-9 7-7 7-5 7-3 7-2 7 0 6-9 6-7 6-6 6-5 6-3 61 5-9 5-6 5-4

30 8-2 8 0 7-8 7-6 7-5 7-3 7-2 7 0 6-9 6-7 6-6 6-4 6-2 6-0 5-7 5-5
31 8-3 81 7-9 7-7 7-6 7-4 7-2 7-1 6-9 6-8 6-7 6-5 6-3 6 1 5-8 5-6
32 8-4 8-2 8-0 7-8 7-6 7-5 7-3 7-2 7-0 6-9 6-7 6-5 6-3 6 1 5-9 5-6
33 8-5 8-3 8-1 7-9 7-7 7-5 7-4 7-2 7-1 6-9 6-8 6-6 6-4 6-2 5-9 5-7
34 8-6 8-4 8-2 8 0 7-8 7-6 7-5 7-3 7-2 7 0 6-9 6-7 6-5 6-3 6-0 5-7

35 8-7 8-5 8-3 8-1 7-9 7-7 7-6 7-4 7-2 7-1 7 0 6-8 6-6 6-3 6 1 5-8
36 8-8 8-6 8-4 8-2 8 0 7-8 7-7 7-5 7,-3 7-2 7-0 6-8 6-7 6-4 6 1 5-9
37 8-9 8-7 8-5 8-3 81 7-9 7-8 7-6 7-4 7-3 7 1 6-9 6-7 6-5 6-2 6-0
38 9-0 8 8 8-6 8-4 8-2 8 0 7-9 7-7 7-5 7-4 7-2 7 0 6-9 6 6 6-3 6-0
39 9 1 8-9 8-7 8-5 8-3 8 1 80 7-8 7-6 7·5 7-3 7-1 6-9 6-7 6-4 6 1

40 9-3 9-0 8-8 8-6 8-4 8-3 8-1 7-9 7-7 7-6 7-4 7-2 7 0 6-8 6-5 6-2
41 9-4 9-2 9-0 8-8 8-6 8-4 8-2 8 0 7-9 7-7 7-5 7-3 7-1 6-9 6-6 6-3
42 9-5 9-3 9-1 8-9 8-7 8-5 8-3 81 8 0 7-8 7-7 7-4 7-2 7-0 6-7 6-4
43 9-7 9-5 9-2 9 0 8-8 8-6 8-5 8-3 81 7-9 7-8 7-6 7-4 7-1 6 8 6-5
44 9-9 9-6 9-4 9-2 8-9 8-8 8-6 8-4 8-2 8 1 7-9 7-7 7-5 7-2 6-9 6-6

45 10 0 9-8 9-6 9-3 91 8-9 8-7 8-6 8-4 8-2 8 0 7-8 7-6 7-3 7-0 6-7
46 10-2 10 0 9-7 9-5 9-3 9-1 8-9 8-7 8-5 8-4 8-2 8 0 7-7 7-5 7-1 6-8
47 10-4 101 9-9 9-7 9-5 9-3 91 8-9 8-7 8-5 8-3 81 7-9 7-6 7-3 7-0
48 106 10-3 101 9-9 9-6 9-4 9-2 9-0 8-8 8-7 8-5 8-3 8-0 7-7 7-4 7 1
49 10-8 10-5 10-3 101 9-8 9-6 9-4 9-2 9-0 8-8 8-7 8-4 8-2 7-9 7-6 7-2

50 11-0 10-7 10-5 10-3 10-0 9-8 9-6 9-4 9-2 9 0 8 8 8-6 8-3 8-0 7-7 7-4
51 11-2 11 -0 10-7 10-5 10-2 10-0 9-8 9-6 9-4 9-2 9 0 8-8 8-5 8-2 7-9 7-5
52 11-5 11-2 10-9 10-7 10-5 10-2 10 0 9-8 9-6 9-4 9-2 9 0 8-7 8-4 8-0 7-7
53 11-7 11-5 11-2 10-9 10-7 10-5 10-2 10-0 9-8 9-6 9-4 9-2 8-9 8-6 8-2 7-9
54 12 0 11-7 11-4 11-2 10-9 10-7 10-5 10-3 10-0 9-8 9-7 9-4 9-1 8-8 8-4 8-1

55 12-3 12-0 11-7 11-5 11-2 11-0 10-7 10-5 10-3 101 9 9 9-6 9-3 9 0 8-6 8-3
56 12-6 12-3 12-0 11-7 11-5 11-2 11-0 10-8 10-6 10-3 101 9-8 9-6 9-2 8-8 8-5
57 12-9 12-6 12-3 12-1 11-8 11-5 11-3 11-1 10-8 10-6 10-4 101 9-8 9-5 9-1 8-7
58 13-3 13-0 12-7 12-4 12-1 11-8 11-6 11-4 1 1 1 10-9 10-7 10-4 10-1 9-7 9-3 8-9
59 13-6 13-3 13-0 12-7 12-4 12-2 11-9 11-7 11-4 11-2 110 10-7 10-4 10 0 9-6 9-2

60 14 0 13-7 13-4 13 1 12-8 12-5 12-3 12 0 11-8 11-5 11-3 11 0 10-7 10-3 9-9 9-5
61 14-5 14 1 13-8 13-5 13-2 12-9 12-6 12-4 12-1 11-9 11-7 11-3 11 0 10-6 10-2 9-8
62 14-9 14-6 14-2 13-9 13-6 13-3 13 0 12-8 12-5 12-3 12 0 11-7 11-4 110 10-5 101
63 15-4 15 0 14-7 14-4 14-1 13-8 13-5 13-2 12-9 12-7 12-4 12 1 11-7 11-3 10-8 10-4
64 15-9 15-5 15-2 14-9 14-5 14-2 13-9 13-6 13-4 13 1 12-9 12-5 121 11-7 11-2 10-8

65 16-5 161 15-7 15-4 151 14-7 14-4 14-1 13-8 13-6 13-3 12-9 12-6 12 1 11-6 11-2
66 17 1 16-7 16-3 16-0 15-6 15-3 15 0 14-7 14-4 14-1 13-8 13-4 13 1 12-6 12-1 11-6
67 17-8 17-3 16-9 16-6 16-2 15-9 15-5 15-2 14-9 14-6 14-4 14 -0 13-6 13 1 12-5 12 0
68
<5_i

18-5 18-0 17-6 17-2 16-9 16-5 16-2 15-9 15-5 15-2 14-9 14-6 14-2 13-6 13 1 12-5

Â B II 00 8 8 20' 8 40' 8-60'

©00co 9 00' 9 20' 9 40' 9-60' 9 80' 10 0' 10 3' 10 6' 11 O' 11 5 12 0'

A & B name Names 1 RULE TO FIND / A & B pv ifferent names 
take Oum, (add) / C CORRECTION I  take LJ ifference (Sub.)

C CORRECTION, (A + B) is named the same as the greater of these quantities. 
AZIMUTH takes combined names of C Correction and Hour Angle



A ± B -  12 0' 125' 130' 13 5' 14 0' 14 5'
A & Β CORRECTION.

18 0' 20-0' 21-0'22-0' 23-0' 25 0'.15-0' 16 0117 0' 18 0'
Ι
Ο) AZ IM U TH S

n o 0 O O O Ο 0 Ο Ο Ο Ο Ο Ο Ο Ο Ο

0 4-8 4-6 4-4 4-2 4-1 3-9 3-8 3-6 3-4 3-2 3-0 2-9 2-7 2-6 2-5 23
5 4-8 4-6 4-4 4-3 4-1 4-0 3-8 3-6 3-4 3-2 3-0 2-9 2-7 2-6 2-5 2.3

10 4-8 4-6 4-5 4-3 4-1 4-0 3-9 3-6 3-4 3-2 3 1 2-9 2-8 2-6 2-5 2-3
14 4-9 4-7 4-5 4-4 4-2 4-1 3-9 3-7 3-5 3-3 3 1 2-9 2-8 2-7 2-6 24
18 5 0 4-8 4-6 4-4 4-3 4-1 4-0 3-8 3-5 3-3 3-2 3-0 2-9 2-7 2-6 2-4

20 5-1 4-9 4-7 4-5 4-3 4-2 4-1 3-8 3-6 3-4 3-2 3-0 2-9 2-8 2-6 2-4
22 5-1 4-9 4-7 4-6 4-4 4-3 4-1 3-9 3-6 3-4 3-3 3-1 2-9 2-8 2-7 2-5
24 5-2 5 0 4-8 4-6 4-5 4-3 4-2 3-9 3-7 3-5 3-3 3-1 3 0 2-8 2-7 2·5
26 5-3 5-1 4-9 4-7 4-5 4.4 4-2 4-0 3-7 3-5 3-4 3-2 3 0 2-9 2-8 2-5
28 5-4 5-2 5-0 4-8 4-6 4-5 4-3 4-0 3-8 3-6 3-4 3-2 3-1 2-9 2-8 2 6

30 5-5 5-3 5-1 4-9 4·7 4-6 4-4 4-1 3-9 3-7 3-5 3-3 3-1 3-0 2-9 2-6
31 5-6 5-3 5-1 4-9 4-8 4-6 4-4 4-2 3-9 3-7 3-5 3-3 3-2 3-0 2-9 2-7
32 5-6 5-4 5-2 5-0 4-8 4-6 4-5 4-2 4-0 3-7 3-6 3-4 3-2 3 1 2-9 2-7
33 5-7 5-4 5-2 5-0 4-9 4-7 4-5 4-3 4-0 3-8 3-6 3-4 3-2 31 3 0 2-7
34 5-7 5-5 5-3 5-1 4-9 4-8 4-6 4-3 4-1 3-8 3-6 3-5 3-3 31 3 0 2·8

35 5-8 5-6 5-4 5-2 5 0 4-8 4-7 4-4 4-1 3-9 3-7 3-5 3-3 3-2 3 0 2-8
36 5-9 5-7 5-4 5-2 5-0 4-9 4-7 4-4 4-2 3-9 3-7 3-5 3-4 3-2 3·1 2-8
37 6 0 5-7 5-5 5-3 5 1 4-9 4-8 4-5 4-2 4-0 3-8 3-6 3-4 3-3 3-1 2-9
38 6 0 5-8 5-6 5-4 5-2 5 0 4-8 4-5 4-3 4-0 3-8 3-6 3-5 3-3 3-2 2-9
39 61 5-9 5-7 5-5 5-3 5-1 4-9 4-6 4-3 4-1 3-9 3-7 3-5 3-3 3-2 2-9

40 6-2 6 0 5-7 5-5 5-3 5-2 5-0 4-7 44 4-1 3-9 3-7 3-6 3-4 3-2 3-0
41 6-3 6 1 5 8 5-6 5-4 5-2 5-0 4-7 4-5 4-2 4-0 3-8 3-6 3-4 3-3 3 0
42 6-4 6 1 5-9 5-7 5-5 5-3 5-1 4-8 4-5 4-3 4-1 3-8 3-7 3-5 3-3 3 1
43 6-5 6-2 6 0 5-8 5-6 5-4 5-2 4-9 4-6 4-3 4-1 3-9 3-7 3-6 3-4 31
44 6-6 6-3 61 5-9 5-7 5-5 5-3 5-0 4-7 4-4 4-2 4-0 3-8 3-6 3-5 3-2

45 6-7 6-5 6-2 6-0 5-8 5-6 5-4 5-1 4-8 4-5 4-3 4-0 3-9 3-7 3-5 3-2
46 6-8 6-6 6-3 6-1 5-9 5-7 5-5 5-1 4-8 4-6 4-3 4-1 3-9 3-7 3-6 3-3
47 7 0 6-7 6-4 6-2 6-0 5-8 5-6 5-2 4-9 4-7 4-4 4-2 4-0 3-8 3-6 3-4
48 7 1 6-8 6-6 6-3 6-1 5-9 5-7 5-3 5-0 4-7 4-5 4-3 4-1 3-9 3-7 3-4
49 7-2 7-0 6-7 6-4 6-2 6-0 5-8 5 4 5-1 4-8 4-6 44 4-2 4 0 3-8 3-5

50 7-4 7 1 6-8 6-6 6-3 6-1 5-9 5-6 5-2 4-9 4-7 44 4-2 4 0 3-9 36
51 7-5 7-2 7-0 6-7 6-5 6-2 6 0 5-7 5-3 5-0 4-8 4-5 4-3 4-1 4 0 3-6
52 7-7 7-4 7-1 6-9 6-6 6-4 6-2 5 8 5-5 5-2 4-9 4-6 44 4-2 4 0 3-7
53 7-9 7-6 7-3 7-0 6-8 6-5 6-3 5-9 5-6 5-3 5-0 4-7 4-5 4-3 4-1 3-8
54 81 7-8 7-5 7-2 6-9 6-7 6-5 6-1 5-7 5-4 5-1 4-9 4-6 44 4-2 3-9.

55 8-3 7-9 7-6 7-4 7-1 6-9 6-6 6-2 5-9 5-5 5-2 5-0 4-7 4-5 4-3 4-0
56 8-5 8-1 7-8 7-5 7-3 7-0 6-8 6-4 6 0 5-7 5-4 5-1 4-9 4-6 4-4 4-1
57 8-7 8-4 8 0 7-7 7-5 7-2 7 0 6-5 6-2 5-8 5-5 5-2 5 0 4-8 4-6 4-2
58 8-9 8-6 8-3 8-0 7-7 7-4 7-2 6-7 6-3 6-0 5-7 5-4 5-1 4-9 4-7 4-3
59 9-2 8-8 8-5 8-2 7-9 7-6 7-4 6-9 6-5 6-2 5-8 5-5 5-3 5 0 4-8 44

60 9-5 9-1 8-7 8-4 8-1 7·9 7-6 7-1 6-7 6-3 6-0 5-7 5-4 5-2 5 0 46
61 9-8 9-4 9-0 8-7 84 8-1 7-8 7-3 6-9 6-5 6-2 5-9 5-6 5-4 5 1 4-7
62 101 9-7 9-3 9-0 8-7 8-4 8-1 7-6 7-1 6-7 6-4 61 5-8 5-5 5-3 4-9
63 10-4 10-0 9-6 9-3 8-9 8-6 84 7-8 7-4 7 0 6-6 6-3 60 5-7 5-5 5-0
64 10-8 10-3 10-0 9-6 9-3 8-9 8-6 8 1 7-6 7-2 6-8 6-5 6-2 5-9 5-7 5-2

65 11-2 10-7 10-3 9-9 9-6 9-3 9-0 8-4 7-9 7-5 7-1 6-7 6-4 6-1 5-9 54
66 11-6 11-1 10-7 10-3 10-0 9 6 9-3 8-7 8-2 7-8 7-4 7 0 6-7 6-4 6-1 5-6
67 12 0 11-6 111 10-7 10-4 .10-0 9-7 9-1 8-6 8-1 7-7 7-3 6-9 6-6 6-3 5-8
68
CO

12-5 12-1 11-6 11-2 10 8 104 101 9-5 8-9 8-4 8-0 7-6 7-2 6-9 6-6 6-1

O-H =12 0' 12 5 130' 13 5' 14 0' 14 5' 15 0 16-0' 17 0 18 0' 19 0 20 0' 210' 22 0' 23 0' 250'



a±i  -25 0' 27 0' 300' 33 0' 36 0' 40 0'
Α & Β CORRECTION. 
45 0 '50ϋ|60 0 70 0' 80 0' 100' 150' 200' 400' 800'- Λ . Κ

QJ A ZIMU TH S Γ~
—

C O O Ο Ο Ο Ο ο Ο D Ο Ο Ο Ο Ο Ο Ο ο

0 2-3 2-1 1-9 1-7 1-6 14 1-3 1-1 1 0 0-8 0-7 0-6 04 0-3 01 01 0
5 2-3 21 1-9 1-7 1-6 14 1-3 1-2 1 0 0-8 0-7 0-6 04 0-3 01 0-1 5

10 2-3 2-2 1-9 1-8 1-6 1-5 1-3 1-2 10 0-8 0-7 0-6 04 0-3 0 1 01 10
14 2-4 2-2 2 0 1-8 1-6 1-5 1-3 1-2 1 0 0-8 0-7 0-6 0-4 0-3 01 0 1 14
18 24 2-2 2 0 18 1-7 1-5 1-3 1-2 1-0 0-9 0-8 0-6 04 0-3 0-2 01 18

20 24 2-2 2-0 1-8 1-7 1-5 14 1-2 10 0-9 0-8 0-6 04 0-3 0-2 01 20
22 2-5 2-3 21 19 1-7 1-5 14 1-2 10 0-9 0-8 0-6 0-4 0-3 0-2 0 1 22
24 2-5 2-3 2 1 1-9 1-7 1-6 14 1-3 10 0-9 0-8 0-6 04 0-3 0-2 0 1 24
26 2-5 24 21 1-9 1-8 1-6 14 1-3 1-1 0-9 0 8 0-6 04 0-3 0-2 0-1 26
28 2-6 24 2-2 2 0 1-8 1-6 14 1-3 1-1 0-9 0-8 0-6 0 4 0-3 02 01 28

30 2-6 24 2-2 2 0 1-8 1-7 1-5 1-3 11 0-9 0-8 0-7 0 4 0-3 0-2 01 30
31 2-7 2-5 2-2 2 0 1-9 1-7 1-5 1-3 11 10 0-8 0-7 0-4 0-3 0 2 0-1 31
32 2-7 2-5 2-3 2 0 1-9 1-7 1-5 14 11 1 0 0-8 0-7 0-5 0-3 0-2 0-1 32
33 2-7 2-5 2-3 2-1 1-9 1-7 1-5 14 11 1-0 0-9 0-7 0-5 0-3 0-2 0 1 33
34 2-8 2-6 2-3 21 1-9 1-7 1-5 14 1-2 1-0 0-9 0-7 0-5 0-3 0-2 01 34

35 2-8 2-6 2-3 2-1 2-0 1-7 1-6 14 1-2 10 0-9 0-7 0-5 0-3 02 0 1 35
36 2-8 2-6 24 2-1 2-0 1-8 1-6 14 1-2 10 0-9 0-7 0-5 0 4 0-2 0-1 36
37 2-9 2-7 24 2-2 2 0 1-8 1-6 14 1-2 10 0-9 0-7 0-5 04 0-2 0-1 37
38 2-9 2-7 24 2-2 2 0 1-8 1-6 1-5 1-2 10 0-9 0-7 0-5 04 0-2 0-1 38
39 2-9 2-7 2-5 2-2 2 0 18 1-6 1-5 1-2 10 0-9 0-7 0-5 04 0 2 01 39

40 3-0 2-8 2-5 2-3 2 1 1-9 1-7 1-5 ±■2 11 09 0-7 0 5 04 02 0-1 40
41 3 0 2-8 2-5 2-3 21 1-9 1-7 1-5 1-3 11 10 0-8 0-5 0 4 0-2 0-1 41
42 3-1 2-9 2-6 2-3 2-1 1-9 1-7 1-5 1-3 1-1 10 0-8 0-5 0 4 0-2 01 42
43 3-1 2-9 2-6 24 2-2 2 0 1-7 16 1-3 11 10 0-8 0-5 04 0 2 0-1 43
44 3-2 2-9 2-7 24 2-2 2 0 1-8 1·6 1-3 11 1-0 0-8 0-5 04 0-2 0-1 44

45 3-2 30 2-7 2-5 2-2 2 0 1-8 1-6 14 1-2 10 0-8 0-5 04 0-2 0-1 45
46 3-3 3-1 2-7 2-5 2-3 2 1 1-8 1-6 14 1-2 10 0 8 0-5 04 0-2 0-1 46
47 34. 3 1 2-8 2-5 2-3 2 1 1-9 1-7 14 1-2 11 0 8 0-6 04 0 2 0-1 47
48 34 3-2 2-9 2-6 2 4 2 1 1-9 1-7 14 1-2 11 0-9 0-6 04 02 0-1 48
49 35 3-2 2-9 2-6 24 2-2 1-9 1-7 1-5 1-2 1-1 0-9 0-6 04 0-2 0 1 49

50 3-6 3-3 3 0 2-7 2-5 2-2 2 0 1-8 1-5 1-3 11 0-9 0-6 04 0-2 01 6 0

51 3-6 34 30 2-8 2-5 2-3 2 0 1-8 1-5 1-3 1-2 0-9 0-6 0-5 0-2 0-1 51
52 3-7 34 3 1 2-8 2-6 2-3 2 1 1-9 1-6 1-3 1-2 0-9 0-6 0-5 0-2 01 52
53 3-8 3-5 3-2 2-9 2-6 24 21 1-9 1-6 14 1-2 10 0-6 0-5 0-2 0-1 53
54 3-9 3-6 3-2 3 0 2-7 24 2-2 1-9 1-6 14 1-2 10 06 0-5 0-2 0-1 54

55 40 3-7 3-3 3 0 28 2-5 2-2 2 0 1-7 14 1-2 10 0-7 0-5 0-2 0-1 55
56 4 1 3-8 34 31 2 8 2-6 2-3 2 0 1-7 1-5 1-3 10 0-7 0-5 0-3 0-1 56
57 4-2 3-9 3-5 3-2 2-9 2-6 2-3 2-1 1-8 1-5 1-3 1·1 0-7 0-5 0-3 0-1 57
58 4-3 40 3-6 3-3 3 0 2-7 2-4 2-2 1-8 1-5 14 1·1 0-7 0-5 0-3 01 58
59 44 4-1 3-7 34 3-1 2-8 2-5 2-2 1-9 1-6 14 11 0-7 0-6 0-3 01 59

60 46 4-2 3-8 3-5 3-2 2-9 2-5 2-3 1-9 1-6 14 11 0-8 0-6 0-3 0-1 60
61 4-7 44 3-9 3-6 3-3 3 0 2-6 24 2 0 1-7 1-5 1-2 08 0-6 0 3 01 61
62 4-9 4·5 4·1 3-7 34 30 2-7 24 2 0 1-7 1-5 1-2 0-8 0-6 0-3 0-2 62
63 5 0 4-7 4-2 3-8 3-5 3-2 2 8 2-5 2 1 1-8 1-6 1-3 0-8 0-6 0-3 0-2 63
64 5-2 4-8 4-3 4 0 3-6 3-3 2-9 2-6 2-2 1-9 1-6 1-3 0-9 0-7 0-3 0-2 64

65 5 4 5 0 4-5 4·1 3-8 3 4 3 0 2-7 2-3 1-9 1-7 14 0-9 0-7 0-3 0-2 65
66 5-6 5·2 4-7 4-3 3-9 3-5 3 1 2 8 2-3 2 0 1-8 14 0-9 0-7 04 0-2 66
67 5-8 54 4-9 44 4-1 3-7 3-3 2-9 24 2-1 1-8 1-5 10 0-7 04 0-2 67
St 61 5-6 5 1 4-6 4-2 3-8 3-4 3-1 2-5 2-2 1-9 1-5 10 0-8 04 0-2 68

Γ0

A -25 0' 27 0 30 0' 33 0' 36 0' 40 0' 45 0' 50 0' 60 0' 70 0' 80 0 100' 150' 200' 400' 800'- Λ  - Η

A & B c arr|e Names 1 RULE TO FIND Γ A & B nv ifferent names 
take bum, (add) / C CORRECTION I  take ifference (Sub.)



0 1 ' 0 2 ' 0 3 ' 0 4 ' 0 5 '

A  &  Β  C O R R E C T I O N

1 0 ' I I ' 1 2 ' • 1 3 ' 1 4 ' • 1 5  = A±BAJ:B =  0 0 ' 0 6 ' 0 7 0 8 ' 0 9 '

Lat.
0 O o 0 Ο ο 0

ΑΖΙΜ
ο ο

UTH So o o o a
Lat.

6 8 9 0 - 0 8 9 - 8 8 9 - 6 8 9 - 4 8 9 - 1 8 8 - 9 8 8 - 7 8 8 - 5 8 8 - 3 8 8 - 1 8 7 - 9 8 7 - 6 8 7 - 4 8 7 - 2 8 7 - 0 8 6 - 8 6 8
6 9 9 0 - 0 8 9 - 8 8 9 - 6 8 9 - 4 89-2 890 88-8 88-6 88-4 88-2 88-0 87-7 87-5 87-3 87-1 86-9 6 9
7 0 90-0 89-8 89-6 89-4 89-2 890 88-8 88-6 88-4 88-2 88-0 87-8 87-7 87-5 87-3 87-1 7 0
7 1 90-0 89-8 89-6 89-4 89-3 89-1 88-9 88-7 88-5 88-3 88-1 87-9 87-8 87-6 87-4 87-2 7 1
7 2 90-0 89-8 89-6 89-5 89-3 89-1 88-9 88-8 88-6 88-4 88-2 88-1 87-9 87-7 87-5 87-3 7 2
7 3 90-0 89-8 89-7 89-5 89-3 89-2 890 88-8 88-7 88-5 88-3 88-2 88-0 87-8 87-7 87-5 7 3
7 4 900 89-8 89-7 89-5 89-4 89-2 89-0 88-9 88-7 88-6 88-4 88-3 88-1 87-9 87-8 87-6 7 4
7 5 90-0 89-9 89-7 89-6 89-4 89-3 89-1 89-0 88-8 88-7 88-5 88-4 88-2 88-1 87-9 87-8 7 5
7 6 90-0 89-9 89-7 89-6 89-4 89-3 89-2 89-0 88-9 88-8 88-6 88-5 88-3 88-2 88-1 87-9 7 6
7 7 90-0 89-9 89-7 89-6 89-5 89-4 89-2 89-1 890 88-8 88-7 88-6 88-5 88-3 88-2 88-1 7 7
7 8 90-0 89·9 89-8 89-6 89-5 89-4 89-3 89-2 89-0 88-9 88-8 88-7 88-6 88-5 88-3 88-2 7 8
7 9 90-0 89·9 89-8 89-7 89-6 89-5 89-4 89-2 89-1 890 88-9 88-8 88-7 88-6 88-5 88-4 7 9
8 0 90-0 89-9 89-8 89-7 89-6 89-5 89-4 89-3 89-2 89-1 89-0 88-9 88-8 88-7 88-6 88-5 8 0

T A B L E c

A 8 t  Β C O R R E C T I O N

A±B =  1 5 ' 1 6 ' 1 7 ' • 1 8 ' 1 9 ' 2 0 ' 2 1 ' ■ 2 2 ' | - 2 3 ' 2 4 ' 2 5 ' 2 6 ' 2 7 ' 2 8 ' 2 9 ' 3 0 ' = A ± B
Lat. A ZI M U TH S Lat.

0 o Ο 0 0 α Ο 0 0 O o 0 0 O 0 o o ό

6 8 86-8 86-6 86-4 86-1 85-9 85-7 85-5 85-3 85-1 84-9 84-6 84-4 84-2 84-0 83-8 83-6 6 8
6 9 86-9 86-7 86-5 86-3 86-1 85-9 85-7 85-5 85-3 85-1 84-9 84-7 84-5 84-3 84-1 83-9 69
7 0 87-1 86-9 86-7 86-5 86-3 86-1 85-9 85-7 85-5 85-3 85-1 84-9 84-7 84-5 84-3 84-1 7 0
7 1 87-2 87-0 86-8 86-6 86-5 86-3 86-1 85-9 85-7 85-5 85-3 84-2 85-0 84-8 84-6 84-4 7 1
7 2 87-3 87-2 87-0 86-8 86-6 86-5 86-3 86-i 85-9 85-8 85-6 85-4 85-2 85-1 84-9 84-7 7 2
7 3 87-5 87-3 87-2 87-0 86-8 86-7 86-5 86-3 86-2 86-0 85-8 85-6 85-5 85-3 85-2 850 7 3
7 4 87-6 87-5 87-3 87-2 87-0 86-8 86-7 86-5 86-4 86-2 86-1 85-9 85-7 85-6 85-4 85-3 7 4
7 5 87-8 87-6 87-5 87-3 87-2 87-0 86-9 86-7 86-6 86-4 86-3 86-2 86-0 85-9 85-7 85-6 7 5
7 6 87-9 87-8 87-6 87-5 87-4 87-2 87-1 87-0 86-8 86-7 86-5 86-4 86-3 86-1 860 85-9 7 6
7 7 88-1 87-9 87-8 87-7 87-6 87-4 87-3 87-2 87-0 86-9 86-8 86-7 86-5 86-4 86-3 86-1 7 7
7 8 88-2 88-1 88 0 87-9 87-7 87-6 87-5 87-4 87-3 87-1 87-0 86-9 86-8 86-7 86-6 86-4 7 8
7 9 88-4 88-3 88-1 880 87-9 87-8 87-7 87-6 87-5 87-4 87-3 87-2 87-1 86-9 86-8 86-7 7 9
8 0 88-5 88-4 88-3 88-2 88-1 88-0 87-9 87-8 87·'’ 87-6 87-5 87-4 87-3 87-2 87-1 87-0 8 0

T A B L E c

A  &  B  C O R R E C T I O N

A±B =  3 0 ' • 3 1 ' 3 2 ' 3 3 ' 3 4 ' 3 5 ' 3 6 ' 3 7 3 8 ' 3 9 ' 4 0 ' 4 1 ' 4 2 ' 4 3 ' ■ 4 4 ' 4 5  = A ± B
Lat AZIM U TH S Lat

O O • 0 α α • o o o o a Id O 0 O o o

6 8 83-6 83-4 83-2 83-0 82-7 82-5 82-3 82-1 81-9 81-7 81-5 81-3 81-1 30-8 80-6 80-4 6 8
6 9 83-9 83-7 83-5 83-3 83-1 82-9 82-7 82-5 82-3 82-0 81-8 81-6 81-4 31-2 81-0 80-8 6 9
7 0 84-1 83-9 83-7 83-6 83-4 83-2 830 82-8 82-6 82-4 82-2 82 0 81-8 81-6 81-4 81-3 7 0
7 1 84-4 84-2 84-0 83-9 83-7 83-5 83-3 83-1 83-0 82-8 82-6 82-4 82-2 82-0 81-9 81-7 7 1
7 2 84-7 84-5 84-4 84-2 84-0 83-8 83-7 83-5 83-3 83-1 83-0 82-8 82-6 82-4 82-3 82-1 7 2
7 3 85-0 84-8 84-7 84-5 84-3 84-2 84-0 83-8 83-7 83-5 83-3 83-2 83 0 82-8 82-7 82-5 7 3
7 4 85-3 85-1 85-0 84-8 84-6 84-5 84-3 84-2 84-0 83-9 83-7 83-6 83-4 83-2 83-1 82-9 7 4
7 5 85-6 85-4 85-3 851 850 84-8 84-7 84-5 84-4 84-2 84-1 83-9 83-8 83-7 83-5 83-4 7 5
7 6 85-9 85-7 85-6 85-4 85-3 85-2 85-0 84-9 84-8 84-6 84-5 84-3 84-2 841 83·9 83-8 7 6
7 7 86-1 860 85·9 85-8 85-6 85-5 85-4 85-2 85-1 85 0 84-9 84-7 84-6 84-5 84-4 84·2 7 7
7 8 86-4 85-3 86-2 86 1 86-0 85-8 85-7 85-6 85-5 85-4 85-3 85-1 85-0 84-9 84-8 84-7 7 8
7 9 86-7 86-6 86-5 86-4 86-3 86-2 861 86-0 85-9 85-7 85-6 85-5 85-4 85-3 85-2 851 7 9
8 0 87 ) 86-9 86-8 86-7 86-6 86-5 86-4 86-3 86-2 86-1 86-0 85-9 85-8 85-7 RS-fi fi'v'S 8 0



T A B L E c

Α.±Β= 45' 46' -47' ■48' •49' 50'
A & Β CORRECTION

55' 56' 57' 58' 59' 60 =A ±B51 ■52'1 53' 54'
Lat. AZIMUTHS Lat.
0 0 D o O Ο ο ο O O 0 o o O O O 0 o

68 80-4 80-2 80-0 79-8 79-6 79-4 79-2 79-0 78-8 78-6 78-4 78-2 77-9 77-7 77-5 77-3 68
69 80-8 80-6 80-4 80-2 80-0 79-8 79-6 79-5 79-3 79-1 78-9 78-7 78-5 78-3 78-1 77-9 69
70 81-3 81-1 80-9 80-7 80-5 80-3 80-1 79-9 79-7 79-5 79-4 79-2 79-0 78-8 78-6 78-4 70
71 81-7 81-5 81-3 81-1 80-9 80-8 80-6 80-4 80-2 800 79-9 79-7 79-5 79-3 79-1 79 0 71
72 82-1 81-9 81-7 81-6 81-4 81-2 81-0 80-9 80-7 80-5 80-4 80-2 80-0 79-8 79-7 79-5 72
73 82-5 82-3 82-2 82-0 81-9 81-7 81-5 81-4 81·2 810 80-9 80-7 80-5 80-4 80-2 801 73
74 82-9 82-8 82-6 82-5 82-3 82-2 82-0 81-9 81-7 81-5 81-4 81-2 81-1 80-9 80-8 80-6 74
75 83-4 83-2 83-1 82-9 82-8 82-6 82-5 82-3 82-2 82-1 81-9 81-8 81-6 81-5 81-3 81-2 75
76 83-8 83-7 83-5 83-4 83-2 83-1 83-0 82-8 82-7 82-6 82-4 82-3 82-2 82-0 81-9 81-8 76
77 84-2 84-1 84-0 83-8 83-7 83-6 83-5 83-3 83-2 83-1 83-0 82-8 82-7 82-6 82-4 82-3 77
78 84·7 84-5 84-4 84-3 84-2 84-1 84-0 83-8 83-7 83-6 83-5 83-4 83-2 83-1 83-0 82-9 78
79 85-1 85-0 84-9 84-8 84-7 84-6 84-5 84-3 84-2 84-1 84-0 83-9 83-8 83-7 83-6 83-5 79
80 85-5 85-4 85-3 85-2 85-1 85-0 84-9 84-8 84-7 84-6 84-5 84-5 84-4 84-3 84-2 84-1 80

T A B L E c
A & B CORRECTION

ArbB= 60' 62' 64' 66' 68' 70' 72' 74' 76' 78' 80' 8 2' 84' 86' 88' 90'=A±B
Lat AZIMUTHS Lat.
o a a 0 a a 0 a O ° a a o 0 0 0 • 0

68 77-3 76-9 76-5 76-1 75-7 75-3 74-9 74-5 74-1 73-7 73-3 72-9 72-5 72-1 71-8 71-4 68
69 77-9 77-5 77-1 76-7 76-3 75-9 75-5 75-2 74-8 74-4 74-0 73-6 73-3 72-9 72-5 72-1 69
70 78-4 78-0 77-7 77-3 76-9 76-5 76-2 75-8 75-4 75-1 74-7 74-3 74-0 73-6 73-3 72-9 70
71 79-0 78-6 78-2 77 ·9 77-5 77-2 76-8 76-5 76-1 75-8 75-4 75-1 74-7 74-4 74-0 73-7 71
72 79-5 79-2 78-8 78-5 78-1 77-8 77-5 77-1 76-8 -6-5 76-1 75-8 75-5 75-1 74-8 74-5 72
73 80-1 79-7 79-4 79-1 78-8 78-4 78-1 77-8 77-5 77-2 76-8 76-5 76-2 75-9 75-6 75-3 73
74 80-6 80-3 80-0 79-7 79-4 79-1 78-8 78-5 78-2 77-9 77-6 77-3 77-0 76-7 76-4 76-1 74
75 81-2 80-9 80-6 80-3 80 0 79-7 79-4 79-2 78-9 78-6 78-3 78-0 77-7 77-5 77-2 76-9 75
76 81-8 81-5 81-2 80-9 80-7 80-4 801 79-9 79-6 79-3 79-0 78-8 78-5 78-3 78-0 77-7 76
77 82-3 82-1 81-8 81-6 81-3 81-1 80-8 80-6 80-3 80-1 79-8 79-6 79-3 79-1 78-8 78-5 77
78 82-9 82-7 82-4 82-2 82-0 81-7 81-5 81-3 81-0 80-8 80-6 80-3 80-1 79-9 79-6 79-4 78
79 83-5 83-3 83 0 82 ·8 82-6 82-4 82-2 82 0 81-8 81-5 81-3 81-1 80-9 80-7 80-5 80-3 79
80 84-1 83-9 83-7 83-5 83-3 83-1 82-9 82-7 82-5 82-3 82-1 81-9 81-7 81-5 81-3 81-1 80

T A B L E c
A & B CORRECTION

A IB = *0' 92' 94' 96' 98' 1 00 1 02' 1 04' 1 06' 1 08' 1 10' 1 12' 1 14' 1 16' 1 18' 1 20'=A±B
Lat. AZIMUTHS Lat
o o o 0 ο ο 0 0 g ° ° o o 0 o O o 0

68 71-4 71-0 70-6 70-2 69-8 69-5 69-1 68-7 68-3 68-0 67-6 67-2 66-9 66-5 66-2 65-8 68
69 72-1 71-8 71-4 71-0 70-6 70-3 69-9 69-5 69-2 68-9 68-5 68-1 67-8 67-4 67-1 66-7 69
70 72-9 72-5 72-2 71-8 71-5 71-1 70-8 70-4 70-1 69-7 69-4 69 0 68-7 68-4 68-0 67-7 70
71 73-7 73-3 73-0 72-6 72-3 72-0 71-6 71-3 71-0 70-6 70-3 70-0 69-6 69-3 69-0 68-7 71
72 74-5 74-1 73-8 73-5 73-2 72-8 72-5 72-2 71-9 71-5 71-2 70-9 70-6 70-3 70-0 69-7 72
73 75-3 74-9 74-6 74-3 74-0 73-7 73-4 73-1 72-8 72-5 72-2 71-9 71-6 71-3 71 0 70-7 73
74 761 75-8 75-5 75-2 74-9 74-6 74-3 74-0 73-7 73-4 73-1 72-8 72-6 72-3 72-0 71-7 74
75 76-9 76-6 76-3 76-0 75-8 75-5 75-2 74-9 74-7 74-4 74-1 73-8 73-6 73-3 730 72-7 75
76 77-7 77-5 77-2 76-9 76-7 76-4 76-1 75-9 75-6 75-4 75-1 74-8 74-6 74-3 74-1 73-8 76
77 78-5 78-3 78-1 7̂-8 77-6 77-3 77-1 76-8 76-6 76-4 761 75-9 75-6 75-4 75-1 74-9 77
78 79-4 79-2 78-9 78-7 78-5 78-3 78-0 77-8 77-6 77-4 77-1 76-9 76-7 76-4 76-2 76-0 78
79 80-3 80-0 79-8 79-6 79-4 79-2 79-0 78-8 78-6 78-4 78-1 77-9 77-7 77-5 77-3 77-1 79
80 81-1 80-9 80-7 80-5 80-3 80-1 800 79-8 79-6 79-4 79-2 790 78-8 78-6 78-4 78-2 80



T A B L E c
Α  & Β C O R R E C T IO N

Α±Β =1 20 1 24 1 28' 1 32' 1 36' 1 40' 1 44' 1 48 11 52' 1 56 1 60' 1 64 1 68' 1 72' 1 76' 1 80' =  A ± i

Lat. A Z I M U T H S Lat.ο Ο Ο Ο ο • Ο 0 0 o ■ 0 0 a 0 a a 0

68 65-8 65-1 64-4 63-7 63-0 62-3 61-7 61-0 60-3 59-7 59-1 58-4 57-8 57-2 56-6 56-0 6 8
6 9 66-7 66-0 65-4 64-7 64-0 634 62-7 62-1 61 4 60-8 60-2 59-6 59-0 584 57-8 57-2 6 970 67-7 67-0 66-4 65-7 65-0 644 63-8 63-2 62-5 61-9 61-3 60-7 60-1 59-5 58-9 58-4 7071 68-7 68-0 67-4 66-7 66-1 65-5 64-9 64-3 63-7 63-1 62-5 61-9 61-3 60-7 60-2 59-6 7172 69-7 69-0 684 67-8 67-2 66-6 66-0 65-4 64-9 64-3 63-7 63-1 62-6 62-0 614 60-9 7273 70-7 70-1 69-5 68-9 68-3 67-7 67-2 66-6 66-0 65-5 64-9 64-4 63-8 63-3 62-8 62-2 7 3
7 4 71-7 71 1 70-6 70-0 69-5 68-9 684 67-8 67-2 66-7 66-2 65-7 65-2 64-6 64-1 63-6 7 4
7 5 72-7 72-2 71-7 71-1 70·6 70-1 69-6 69-0 68-5 68-0 67-5 67-0 66-5 66-0 65-5 65-0 7 5
7 6 73-8 73-3 72-8 72-3 71-8 71-3 70-8 70-3 69-8 69-3 68-8 68-4 67-9 674 66-9 66-5 7 6
7 7 74-9 74-4 73-9 73-5 73-0 72-5 72-0 71-6 71-1 70-7 70-2 69-8 69-3 68-8 684 68-0 7 7
7 8 76 0 75-5 75-1 74-7 74-2 73-8 73-3 72-9 72-5 72-0 71-6 71-2 70-7 70-3 69-9 69-5 7 8
7 9 77-1 76-7 76-3 75-9 75-5 75-1 74-6 74-2 73-8 73-4 73-0 72-6 72-2 71-8 714 71-0 7 9
8 0 78-2 77-9 77-5 77-1 76-7 764 75-9 75-6 75-2 74-8 74-5 74-1 73-7 734 73-0 72-6 8 0

T A B L E c
A  8 t  Β  C O R R E C T I O N

Α ± Β - - 1  8 0 ' 1 - 8 4 ' 1 8 8 ' 1 9 2 1 9 6 ' 2 00' 2  0 4 ' 2  0 8  | 2  1 2 ' 2  1 6 2 20' 2  2 4 ' 2  2 8 ' 2  3 2 ' 2  3 6 ' 2  4 0 ' =  A ± B

Lat. A Z I M U T H S Lat.
ο ° ° • Ο Ο α o o a 0 β 0 o 0 0 a o

6 8 56 0 55-4 54-8 54-3 53-7 53-2 52-6 52-1 51-5 51-0 50-5 50-0 49-5 49-0 48-5 48-0 68
6 9 57-2 56-6 56-0 55-5 54-9 544 53-8 53-3 52-8 52-2 51-8 51-3 50-8 50-3 49 ·8 49-3 6 9

7 0 58-4 57-8 57-2 56-7 56-2 55-6 55-1 54-6 54-0 53-5 53-0 52-6 52-1 51-6 51-1 50-5 7 0
7 1 59-6 59-1 58-5 58-0 57-5 56-9 564 55·9 554 54-9 54-4 53-9 53-4 52-9 52 ·5 52-0 7 1
7 2 60-9 60-4 59-8 59-3 58-8 58-3 57-8 57-3 56-8 56-3 55-8 55-3 54-8 544 53-9 53-4 7 2

7 3 62-2 61-7 61-2 60-7 60-2 59-7 59-2 58-7 53-2 57-7 57-3 56-8 56-3 55-9 554 54-9 7 3

7 4 63-6 63-1 62-6 62-1 61-6 61-1 60-6 60-2 59-7 59-2 58-8 58-3 57-9 574 56-9 56-5 7 4

7 5 65 0 64-5 64-0 63-6 63 1 62-6 62-2 61-7 61-2 60-8 60-3 59-9 59-5 59-0 58-6 58-1 7 5
7 6 66-5 660 65-6 65-1 64-6 64-2 63-7 63-3 62-8 62-4 62-0 61-6 61-1 60-7 60-3 59-8 7 6
7 7 68-0 67-5 67-1 66-6 66-2 65-8 65-4 64-9 64-5 64-1 63-7 63-2 62-8 62-5 62-0 61-6 7 7

7 8 69-5 69-1 68-7 68-2 67-8 67-4 67-0 66-6 66-2 65-8 65-4 65-0 64-6 64-3 63-9 63-5 7 8
7 9 71-0 70-7 70-3 69-9 69-5 69-1 68-7 684 68-0 67-6 67-2 66-9 66-5 66-1 65-8 654 7 9
8 0 72-6 72-3 71-9 71-6 71-2 70-8 70-5 70-1 69-8 694 69-1 68-8 684 68-1 67-7 67-4 8 0

T A B L E c
A  &  B  C O R R E C T I O N

Α ± Β  = 2 4 0 ' 2  4 5 ' 2  5 0 ' 2  5 5 ' 2  6 0 ' 2  6 5 ' 2  7 0 ' 2  7 5 2 80' 2 50' 3  0 0 3  1 0 3  2 0 ' 3  3 0 ' 3  4 0 ' 3 - 5 0 ' = a ± b

Lat A Z I M U T H S Lat.ο Ο Ο Ο ° Ο ο β O O c a o o o a o 0

6 8 48-0 47-4 46-9 46-3 45-8 45-2 44-7 44-1 43-6 42-6 41-7 40-7 39-8 390 38-1 37-3 68
6 9 49-3 48-7 48-2 47-6 47-0 46-5 45-9 454 44-9 43-9 42-9 42-0 41-1 40-2 394 38-6 6 9
7 0 50-5 50-0 49-5 48-9 484 47-8 47-3 46-8 46-2 45-2 44-3 43-3 42-4 41-5 40-7 39-9 7 0
7 1 52-0 51-4 50-9 50-3 49-8 49-2 48-8 48-3 47-7 46-7 45-7 44-7 43-8 42-9 42-1 41-3 7 1
7 2 53-4 52-9 52 4 51-8 51-2 50-7 50-2 49-7 49-2 48-2 47-2 46-2 45-3 44-4 43-6 42-7 7 2
7 3 54-9 54-4 53-9 53-3 52-8 52-2 51-7 51-2 50-7 49-7 48-8 47-8 46-9 46-0 45-2 44-3 7 3
7 4 56-5 56 0 55-5 54-9 544 53-9 534 52-8 52-3 514 50-4 49-5 48-6 47-7 46-9 46-0 7 4
7 5 58-1 57-6 57-1 56-6 56-1 55-6 55-1 54-6 54-1 53-1 52-2 51-3 50-4 49-5 48-7 47-8 7 5
7 6 59-8 59-3 58-8 58-3 57-8 57-3 56-8 564 55-9 54-9 54-0 53-1 52-3 514 50·6 49-8 7 6
7 7 61-6 61-1 60-7 60-2 59-7 59-2 58-7 58-3 57-8 56-9 56-0 55-1 54-3 53-4 52-6 51-8 7 7
7 8 63-5 63-0 62-5 62-1 61-6 61-1 60-7 60-3 59-8 58-9 58-1 57-2 564 55-5 54-7 53-9 7 8
7 9 65-4 64-9 64-5 64-1 63-6 63-2 62-7 62-3 61-9 61-0 60-2 59-4 58-6 57-8 57-0 56-3 7 9
8 0 67-4 67-0 66-6 66-1 65-7 65-3 64-9 64-5 64-1 63-3 62-5 61-7 60-9 60-2 59-5 58-8 80



T A B L E c

A ± B = - 3  S O ' 3  6 0 3  7 0 ' 3  8 0 3  9 0 ' 4  0 0 '

A &  B  C O R R E C T I O N

4  5 0 ' 4  6 0 4  7 0 ' 4  8 0 ' 4  9 0 ' 5  0 0 ' =  A ± B4  1 0 ' 4  2 0 ' 1 4  3 0 ' 4  4 0

L a t . A Z I M U TH S L a t .

ο • O • O O a a 0 o a a o 0 o e 0 0

6 8 3 7 - 3 3 6 - 6 3 5 - 8 3 5 - 1 3 4 4 3 3 - 7 3 3 - 1 3 2 - 4 3 1 - 8 3 1 - 2 3 0 - 7 3 0 - 1 2 9 - 6 2 9 - 1 2 8 - 6 2 8 1 6 8

6 9 3 8 - 6 3 7 - 8 3 7 - 0 3 6 - 3 3 5 - 6 3 4 - 9 3 4 - 2 3 3 - 6 3 2 - 9 3 2 - 4 3 1 - 8 3 1 - 2 3 0 - 7 3 0 - 2 2 9 - 7 2 9 - 2 6 9

7 0 3 9 - 9 3 9 - 1 3 8 - 3 3 7 - 6 3 6 - 8 3 6 - 2 3 5 - 5 3 4 - 8 3 4 - 2 3 3 - 6 3 3 - 0 3 2 - 4 3 1 - 8 3 1 - 3 3 0 - 8 3 0 - 3 7 0

7 1 4 1 - 3 4 0 - 5 3 9 - 8 3 8 - 9 3 8 - 2 3 7 - 5 3 6 - 8 3 6 - 2 3 5 - 5 3 4 - 9 3 4 - 3 3 3 - 7 3 3 - 2 3 2 - 6 3 2 - 1 3 1 - 5 7 1

7 2 4 2 - 7 4 1 - 9 4 1 - 2 4 0 - 4 3 9 - 7 3 8 - 9 3 8 - 3 3 7 - 6 3 6 - 9 3 6 - 3 3 5 - 7 3 5 - 1 3 4 - 5 3 3 - 9 3 3 - 4 3 2 - 9 7 2

7 3 4 4 - 3 4 3 - 4 4 2 - 7 4 1 - 9 4 1 - 2 4 0 - 5 3 9 - 8 3 9 - 2 3 8 - 5 3 7 - 8 3 7 - 2 3 6 - 6 3 6 - 0 3 5 - 5 3 4 - 9 3 4 - 4 7 3

7 4 4 6 - 0 4 5 - 2 4 4 - 4 4 3 - 7 4 2 - 9 4 2 - 2 4 1 - 5 4 0 - 8 4 0 - 1 3 9 - 5 3 8 - 9 3 8 - 3 3 7 - 7 3 7 - 1 3 6 - 5 3 5 - 9 7 4

7 5 4 7 - 8 4 7 - 0 4 6 - 2 4 5 - 5 4 4 - 8 4 4 - 0 4 3 - 3 4 2 - 6 4 1 - 9 4 1 - 3 4 0 - 6 4 0 0 3 9 - 4 3 8 - 8 3 8 - 2 3 7 - 7 7 5

7 6 4 9 - 8 4 8 - 9 4 8 - 2 4 7 - 4 4 6 - 7 4 5 - 9 4 5 - 2 4 4 - 6 4 3 - 9 4 3 - 2 4 2 - 6 4 1 - 9 4 1 - 3 4 0 - 7 4 0 - 1 3 9 - 6 7 6

7 7 5 1 - 8 5 1  0 5 0 - 2 4 9 - 5 4 8 - 7 4 8 0 4 7 - 3 4 6 - 6 4 5 - 9 4 5 - 3 4 4 - 6 4 4 - 0 4 3 - 4 4 2 - 8 4 2 - 2 4 1 - 6 7 7

7 8 5 3 - 9 5 3 - 2 5 2 - 4 5 1 - 7 5 0 - 9 5 0 - 2 4 9 - 5 4 8 - 9 4 8 - 2 4 7 - 6 4 6 - 9 4 6 - 3 4 5 - 7 4 5 - 1 4 4 - 5 4 3 - 9 7 8

7 9 5 6 - 3 5 5 - 5 5 4 - 8 5 4 - 1 5 3 - 3 5 2 - 6 5 1 - 9 5 1 - 3 5 0 - 6 4 9 - 9 4 9 - 3 4 8 - 7 4 8 - 1 4 7 - 5 4 6 - 9 4 6 - 3 7 9

8 0 5 8 - 8 5 8 - 0 5 7 - 3 5 6 - 6 5 5 - 9 5 5 - 2 5 4 - 5 5 3 - 9 5 3 - 2 5 2 - 6 5 2 - 0 5 1 - 4 5 0 - 8 5 0 - 2 4 9 - 6 4 9 - 0 8 0

T A B L E c
A  &  B  C O R R E C T I O N

A ± B - 5 - 0 0 '  5  2 0 ' 5  4 0 ' 5  6 0 ' 5  8 0 ' 6  0 0 ' 6  2 0 ' 6  4 0 ' 6  6 0 ' 6  8 0 ' 7  0 0 ' 7  2 0 ' 7  4 0 ' 7  6 0 ' 7  8 0 ' 8  0 0 ' - A ± B

L a t . A ZI M U TH S L a t .

0 0 β o e • o • o a o 0 a O O O ί 0

6 8 2 8 - 1 2 7 - 2 2 6 - 3 2 5 - 5 2 4 - 7 2 4 - 0 2 3 - 3 2 2 - 6 2 2 - 0 2 1 4 2 0 - 9 2 0 - 3 1 9 - 8 1 9 - 4 1 8 - 9 1 8 - 5 6 8

6 9 2 9 - 2 2 8 - 2 2 7 - 3 2 6 - 5 2 5 - 7 2 4 - 9 2 4 - 2 2 3 - 5 2 2 - 9 2 2 - 3 2 1 - 7 2 1 - 2 2 0 - 7 2 0 - 2 1 9 - 7 1 9 - 2 6 9

7 0 3 0 - 3 2 9 - 3 2 8 - 4 2 7 - 6 2 6 - 8 2 5 - 9 2 5 - 2 2 4 - 5 2 3 - 9 2 3 - 3 2 2 - 7 2 2 - 1 2 1 - 6 2 1 - 0 2 0 - 5 2 0 - 1 7 0

7 1 3 1 - 5 3 0 - 6 2 9 - 6 2 8 - 7 2 7 - 9 2 7 - 1 2 6 - 3 2 5 - 6 2 4 - 9 2 4 - 3 2 3 - 7 2 3 - 1 2 2 - 5 2 2 - 0 2 1 - 5 2 1 - 0 7 1

7 2 3 2 - 9 3 1 - 9 3 0 - 9 3 0 - 0 2 9 - 1 2 8 - 3 2 7 - 5 2 6 - 8 2 6 - 1 2 5 - 4 2 4 - 8 2 4 - 2 2 3 - 6 2 3 - 1 2 2 - 6 2 2 - 0 7 2

7 3 3 4 - 4 3 3 - 3 3 2 - 3 3 1 - 4 3 0 - 5 2 9 - 7 2 8 - 9 2 8 - 1 2 7 - 4 2 6 - 7 2 6 - 1 2 5 - 4 2 4 - 8 2 4 - 2 2 3 - 7 2 3 - 1 7 3

7 4 3 5 - 9 3 4 - 9 3 3 - 9 3 2 - 9 3 2 - 0 3 1 - 2 3 0 - 3 2 9 - 6 2 8 - 8 2 8 - 1 2 7 - 4 2 6 - 7 2 6 - 1 2 5 - 5 2 5 - 0 2 4 4 7 4

7 5 3 7 - 7 3 6 - 6 3 5 - 6 3 4 - 6 3 3 - 7 3 2 - 8 3 1 - 9 3 1 - 1 3 0 - 3 2 9 - 6 2 8 - 9 2 8 - 2 2 7 - 6 2 7 - 0 2 6 - 4 2 5 - 8 7 5

7 6 3 9 - 6 3 8 - 5 3 7 - 4 3 6 4 3 5 - 5 3 4 - 6 3 3 - 7 3 2 - 8 3 2 - 1 3 1 - 3 3 0 - 6 2 9 - 8 2 9 - 2 2 8 - 5 2 7 - 9 2 7 - 3 7 6

7 7 4 1 - 6 4 0 - 5 3 9 - 4 3 8 - 4 3 7 - 5 3 6 - 5 3 5 - 6 3 4 - 8 3 3 - 9 3 3 - 2 3 2 4 3 1 - 7 3 0 - 9 3 0 - 3 2 9 - 7 2 9 - 0 7 7

7 8 4 3 - 9 4 2 - 8 4 1 - 7 4 0 - 7 3 9 - 7 3 8 - 7 3 7 - 8 3 6 - 9 3 6 - 1 3 5 - 3 3 4 - 5 3 3 - 7 3 3 - 0 3 2 - 3 3 1 - 6 3 1 - 0 7 8

7 9 4 6 - 3 4 5 - 2 4 4 - 1 4 3 - 1 4 2 - 1 4 1 - 1 4 0 - 2 3 9 - 3 3 8 - 4 3 7 - 6 3 6 - 8 3 6 - 1 3 5 - 3 3 4 - 6 3 3 - 9 3 3 - 2 7 9

8 0 4 9 - 0 4 7 - 9 4 6 - 8 4 5 - 8 4 4 - 8 4 3 - 8 4 2 - 9 4 1 - 9 4 1 - 1 4 0 - 3 3 9 - 4 3 8 - 6 3 7 - 9 3 7 - 2 3 6 - 5 3 5 - 8 8 0

T A B L E c
A  &  B  C O R R E C T I O N

A ± B = 8  0 0 '  8  2 0 ' 8  4 0 ' 8  6 0 ' 8  8 0 ' 9  0 0 9  2 0 ' 9  4 0 ' 1 9  6 0 ' 9  8 0 1 0  0 ' 1 0  3 ' 1 0  6 ' I I  0 ' I I  5 ' 1 2 0 ' =  Α ± Γ .

L a t . A ZI M U TH S L a t .

0 B a a O O β a a 0 O • o 0 o O a o

6 8 1 8 - 5 1 8  0 1 7 - 6 1 7 - 2 1 6 - 9 1 6 - 5 1 6 - 2 1 5 - 9 1 5 - 5 1 5 - 2 1 4 - 9 1 4 - 6 1 4 - 2 1 3 - 6 1 3 - 1 1 2 - 5 6 8

6 9 1 9 - 2 1 8 - 8 1 8 - 4 1 8  0 1 7 - 6 1 7 - 2 1 6 - 9 1 6 - 5 1 6 - 2 1 5 - 8 1 5 - 5 1 5 - 2 1 4 - 8 1 4 - 2 1 3 - 6 1 3 - 1 6 9

7 0 2 0 - 1 1 9 - 6 1 9 - 2 1 8 - 8 1 8 - 4 1 8 - 0 1 7 - 6 1 7 - 2 1 6 - 9 1 6 - 6 1 6 - 3 1 5 - 9 1 5 - 5 1 4 - 9 1 4 - 2 1 3 - 7 7 0

7 1 2 1 - 0 2 0 - 5 2 0 - 1 1 9 - 6 1 9 - 2 1 8 - 8 1 8 - 5 1 8 · 1 1 7 - 8 1 7 - 4 1 7 - 1 1 6 - 6 1 6 - 1 1 5 - 6 1 5 - 0 1 4 - 4 7 1

7 2 2 2 - 0 2 1 - 5 2 1 - 1 2 0 - 6 2 0 - 2 1 9 - 8 1 9 - 4 1 9 - 0 1 8 - 6 1 8 - 2 1 7 - 9 1 7 - 5 1 7 - 0 1 6 - 4 1 5 - 7 1 5 1 7 2

7 3 2 3 - 1 2 2 - 6 2 2 - 2 2 1 - 7 2 1 - 2 2 0 - 8 2 0 4 2 0 - 0 1 9 - 6 1 9 - 2 1 8 - 9 1 8 - 4 1 7 - 9 1 7 - 3 1 6 - 6 1 5 · 9 7 3

7 4 2 4 - 4 2 3 - 9 2 3 - 4 2 2 - 9 2 2 - 4 2 1 - 9 2 1 - 5 2 1 - 1 2 0 - 7 2 0 - 3 1 9 - 9 1 9 - 4 1 8 - 9 1 8 - 3 1 7 - 5 1 6 - 8 7 4

7 5 2 5 - 8 2 5 - 2 2 4 - 7 2 4 - 2 2 3 - 7 2 3 - 2 2 2 - 8 2 2 - 3 2 1 - 9 2 1 - 5 2 1 - 1 2 0 - 6 2 0 - 1 1 9 - 4 1 8 - 6 1 7 - 9 7 5

7 6 2 7 - 3 2 6 - 7 2 6 - 2 2 5 - 7 2 5 - 2 2 4 - 7 2 4 - 2 2 3 - 7 2 3 - 3 2 2 - 9 2 2 - 5 2 1 - 9 2 1 - 3 2 0 - 6 1 9 - 8 1 9 - 0 7 6

7 7 2 9 - 0 2 8 - 4 2 7 - 9 2 7 - 3 2 6 - 8 2 6 - 3 2 5 - 8 2 5 - 3 2 4 - 8 2 4 - 4 2 4 - 0 2 3 - 4 2 2 - 8 2 2 - 0 2 1 - 1 2 0 - 3 7 7

7 8 3 1 - 0 3 0 - 4 2 9 - 8 2 9 - 2 2 8 - 7 2 8 - 1 2 7 - 6 2 7 - 1 2 6 - 6 2 6 - 1 2 5 - 7 2 5 - 0 2 4 - 3 2 3 - 6 2 2 - 7 2 1 - 9 7 8

7 9 3 3 - 2 3 2 - 5 3 1 - 9 3 1 - 3 3 0 - 8 3 0 - 2 2 9 - 7 2 9 - 1 2 8 - 6 2 8 - 1 2 7 - 7 2 7 - 0 2 6 - 3 2 5 - 5 2 4 - 5 2 3 - 7 7 9

8 0 3 5 - 8 3 5 - 1 3 4 - 4 3 3 - 8 3 3  · 2 3 2 - 6 3 2 - 0 3 1 - 5 3 1 - 0 3 0 - 4 2 9 - 9 2 9 - 2 2 8 - 5 2 7 - 6 2 6 - 6 2 5 - 7 8 0



T A B L E c

A  & Β CORRECTION
Α±Β= 12 0 12 5 13 0 13 5' 14 0' 145' 15 0' 16 0 17 0' 18 0 19 0' 200' 21 0' 22 0' 23 0' 25 0' =A±I
Lat. A Z I M U T H S Lat.ο ° Ο ° ° Ο (ι ο 0 u O o 0 o o o o o
68 1 2 - 5 1 2 - 1 1 1 - 6 1 1 - 2 1 0 - 8 1 0 4 1 0 - 1 9 - 5 8 - 9 8 4 8 0 7 - 6 7 - 2 6 - 9 6 - 6 6 1 68
69 1 3 1 1 2 - 6 12-1 11-7 11-3 10-9 10-5 9-9 9 4 8-8 8 4 7-9 7-6 7-2 6-9 6 4 69
70 13-7 13-2 12-7 12-2 11-8 1 1 4 11-0 1 0 4 9-8 9-2 8-7 8-3 7-9 7-6 7-3 6-7 70
71 14-4 13-8 13-3 12-8 1 2 4 12 0 11-6 10-9 10-2 9-7 9-2 8-7 8-3 7-9 7-6 7 0 71
72 15-1 14 ·5 14-0 13-5 13-0 12-6 12-2 114 10-8 10-2 9-7 9-2 8-8 84 80 74 72
73 15-9 15-3 14-7 14-2 13-7 13-3 12-8 12-1 114 10-8 10-2 9-7 9-3 8-8 8-5 7-8 73
74 16-8 16-2 15-6 15-0 14-5 14-1 13-6 12-8 12-1 114 10-8 10-3 9-8 94 90 8-3 74
75 17-9 17-2 16-6 16-0 154 14-9 14-5 13-6 12-8 12-1 11-5 10-9 10 4 100 9-6 8-8 75
76 19-0 18-3 17-6 17-0 16-3 15-6 154 14-5 13-7 12-9 12-3 11-7 11-1 10-7 10-2 94 76
77 20-3 19-6 18-9 18-2 17-6 17-0 16-5 15-5 14-7 13-9 13-2 12-5 11·9 114 10-9 101 77
78 21-9 21-1 20-3 19-6 19-0 184 17-8 16-7 15-8 15-0 14-2 13-5 12-9 12-3 11-9 10-9 7879 23-7 22-8 22 0 21-2 20-5 19-9 19-7 18-1 17-1 16-2 154 14-7 14-0 134 12-9 11-8 79
80 25-7 24-7 23-9 23-1 224 21-7 21-0 19-8 18-7 17-8 16-9 16-1 15-3 14-7 14-0 13-0 80

T A B L E c

A &  B CORRECTION
Α±Β ==25-0' 27 O' 30 0' 33 Ό' 36 Ό 40 0' 45 0' 50 0 160 0' 700' 80 0' 100' 150' 200' 400' U

gCO A±B
Lat. A Z I M U T H S Lat.

0 Ο ο ο ο ο ο o O o o o β • o O o 0

68 6-1 5-6 5·1 4-6 4-2 3-8 34 3-1 2-5 2-2 1-9 1-5 10 0-8 04 0-2 68
69 6-4 5-9 5-3 4-8 44 4-0 3-5 3-2 2-7 2-3 2-0 1-6 1-1 0-8 04 0-2 69
70 6-7 6-2 5-6 5·1 4-6 4-2 3-7 34 2-8 24 2-1 1-7 1-1 0-8 04 0-2 7p
71 7-0 6-5 5-9 5-3 4-9 44 3-9 3-5 2-9 2-5 2-2 1-8 1-2 0-9 04 0-2 71
72 7-4 6-8 6-2 5-6 5·1 4-6 4-1 3-7 3-1 2-6 2-3 1-9 1-2 0-9 0-5 0-2 72
73 7-8 7-3 6-5 5-9 54 4-9 44 3-9 3-3 2-8 24 2-0 1-3 10 0-5 0-2 73
74 8-3 7-7 6-9 6-3 5-8 5-2 4-6 4-2 3-5 30 2-6 2-1 14 10 0-5 0-3 74
75 8-8 8·1 7-3 6-7 6·1 5-5 4-9 44 3-7 3-2 2-8 2-2 1-5 11 0-6 0-3 75
76 9-4 8-7 7-8 7·1 6-6 5-9 5-3 4-7 3-9 34 3 0 24 1-6 1-2 0-6 0-3 76
77 10-1 94 8 4 7-7 7-0 6-3 5-6 5-1 4-2 3-6 3-2 2-6 1-7 1-3 0-6 0-3 77
78 10-9 10-1 9·1 8-3 7-6 6-9 6-1 5-5 4-6 3-9 34 2-8 1-8 14 0-7 0-3 78
79 11-8 11 0 9-9 90 8-3 7-5 6-7 60 5-0 4-3 3-8 30 2-0 1-5 0-7 04 79
80 13-0 12 0 10-9 9-9 9·1 8-2 7-3 6-6 5-5 4-7 4-1 3-3 2-2 1-7 0-8 04 80
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