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Tables I, II, ITI, IV, V, are constructed from Bessel's Tables, (Tabule Regiomontune, page 538, &c.,) on the supposition that the reading of the
Thermometer attached to the Barometer is the same as that of the Exterior Thermometer : a supposition which, in an Observatory, can never lead
to sensible error. The form of the Tables is altered so as to dispense with multiplication, to require no attention to signs, and to avoid reference to

any other book.
The formula for use is

Log. refraction in seconds - B from Table I.
+ T from Table II.
+ 7 from Table III
+ t from Table IV.
+ b from Table V.,

the three last numbers heing taken at the same opening.

ExamrLE~To find the Refraction for Zenith Distance 83°.22’, the Barometer reading being 29° 63, and the Thermometer 38°- 1.

B from Table I. = o0'02749
T from Table II. = o0°03410
7 from Table III. = 2-59038

t from Table IV. = 267
b from Table V. = 22
Log. refraction = 265486
Refraction = 451”"71

The calculation by the tables of the Tabule Regiomontane is as follows :—

Bessel’s log. B = + °00049

log. T = — ‘oo1o1l
log. B + log. T = — +ooco52; A — 1°0081; A x (log. B + log. T ) = —o00032
¥y = — *00789; A = 1°0821; A x log. ¥ = —o0-00852
-—0° 00904
log. a = 1°72940
1*72042

log. tan. Zen. Dist. 0" 93444

Sum = log. refraction ~  2°65480

Tables VI, VII, VIII, IX, are merely an expansion of Bessel’s Tables, intended for computing refractions at Zenith Distances preater than 85°,

and not exceeding 88°. 20/,
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BESSEL’S REFRACTION TABLES.

TABLE 1.
Argument—Reading of Barometer in English Inches.
Barom. B. Diff. | Barom. B. Diff. | Barom. B. Diff. | Barom. B. Diff. | Barom. B. Diff.
in, in. in. in. in.
27°90 0° 00136 15 2852 0°01090 15 29°14 0°0202§ 15 29° 76 0°02939 15 30°38 0°03834 14
‘91 *00I152 16 *83 ‘01106 16 ‘15 * 02040 15 c77 +02953 14 *39 +03849 15
‘92 r00167 13 ‘54 rorizi 15 16 102054 14 7 02968 15
‘93 +00183 16 55 co1136 13 17 +02009 13 *79 +02982 14 | 30°40 +03863 14
‘94 +00198 15 * 56 ‘o115 (5 18 02084 15 ‘41 03877 14
95 oozr4 | 16 "57 01166 | 13 ‘19 02099 | 15 | 29'80 02997 | 15 ‘42 03892 | 15
*96 *00229 15 *58 ‘o1182 16 81 ‘03012 15 “43 03906 14
‘97 *00245 16 *59 ‘o197 15 29°20 o214 | 15 +82 *03026 14 44 *03920 14
‘98 *00200 15 21 r02129 | 1§ 83 103041 15 ‘45 103935 15
‘99 +00276 16 28+ 6o co1212 15 c22 ‘o244 | 13 *84 *03055 4 <46 103949 14
. <61 co1227 13 <23 ‘02158 | 14 -85 ‘03070 15 47 03903 14
2800 +00291 15 62 ‘01242 15 24 co2173 | 15 -86 ‘03083 15 48 103977 14
‘o1 *00307 16 <63 r01258 16 ‘23 +02188 15 87 *03099 14 ‘49 103992 15
‘o2 *00322 15 *04 ‘01273 15 <26 *02203 15 88 ‘03114 15
03 +00338 16 63 01288 135 <27 02218 15 89 +03128 14 | 30°50 * 04006 14
‘o4 *00353 15 <66 *01303 15 <28 +02232 14 *51 *04020 14
‘05 *00309 16 <67 *01318 15 29 c02247 15 | 29°90 103143 15 52 104034 14
06 00384 15 68 ‘01334 16 ‘91 +03158 13 *53 04049 15
*o7 * 00400 16 069 *01349 13 29° 30 +02262 i3 ‘92 ‘03172 14 ‘54 *04063 14
+o8 100415 15 ‘31 r02277 15 ‘93 03187 15 ‘55 104077 T4
*09 *00431 16 | 2870 ro1364 13 *32 102292 15 ‘04 *03201 14 50 *04091 14
A *o1379 15 "33 +02306 14 ‘95 *03216 15 *57 ‘04108 14
2810 * 00440 15 *72 *01394 13 3 +02321 15 <90 ‘03230 14 +38 ‘04120 15
I *00462 16 73 *01409 15 '35 102336 } 15 97 103245 15 59 104134 14
*12 100477 15 ‘74 101424 15 30 102351 15 98 103259 14
T13 100493 16 75 ‘01440 16 ©37 +02360 15 ‘99 103274 I3 30° 6o *04148 14
‘14 *003508 15 ©76 ‘01435 13 38 +02380 14 61 *041602 14
‘1§ 100524 16 7T ‘01470 15 39 102393 15 | 30°00 *03288 14 62 *04176 14
*16 *00539 15 78 *01485 15 sor 03302 14 63 04190 14
‘17 *003555 16 79 *01500 15 | 29°40 co2410 | 13 ‘o2 *03317 15 64 04204 14
-18 *0057 15 “41 "oz425 15 ‘o3 *03331 14 *65 04219 15
*19 *003586 16 2880 *oIzl5 135 c42 *02440 15 *04 +033460 15 <66 *04233 14
-81 rol530 15 43 102454 14 ] *03360 14 <67 104247 14
2820 *0o06o1 15 82 ‘01545 15 ‘44 +02409 15 <o *03374 14 +68 +04261 14
21 +00616 15 83 *o13560 15 ‘45 102484 15 ro7 +03389 15 69 ‘04275 14
122 *00632 16 84 *01575 15 <46 +02499 15 ro8 103403 14
*23 *00647 15 -85 *oI1590 15° ‘47 *02514 15 *09 *03418 15 30°70 +04289 14
24 +00062 15 86 ‘01603 13 48 +02528 14 A 104303 14
‘24 +00678 16 87 ro1620 15 ‘49 102543 15 | 30°10 103432 14 72 t04317 14
<26 *cob93 15 ' 88 +01633 15 ‘TI ©03446 14 *73 104332 15
*29 00708 13 89 +o01650 15 29° 50 +02558 15 f12 *03461 15 ‘74 +04340 14
*28 100723 15 t51 102573 15 t13 103475 14 75 *04360 14
*29 *00739 16 | 28°90 ‘01663 15 +52 c02587 14 T14 103490 15 *76 *04374 14
91 *01080 15 *83 +02602 15 ‘15 103504 14 77 *04388 14
2830 ‘00754 15 f92 ‘01693 15 *54 r02017 15 *10 *03518 14 *7 *04403 15
"31 *0076y 15 ‘93 rorjio 15 55 02631 T4 iy 103533 15 79 ‘04417 14
*32 *00783 16 ‘04 ‘01725 15 * 560 +02046 15 it 103547 14
*33 00800 15 ‘95 ‘01740 15 *57 +02661 15 19 +03502 15 | 30°80 *04431 14
‘34 *oo8i5 15 90 *01755 15 *58 +02676 15 <81 ‘04445 14
*35 *00831 16 ‘97 ‘o770 15 *59 +02690 14 | 30°20 +03570 14 ‘82 *04459 14
+36 +00846 I3 *98 *01783 15 c21 103500 14 83 104473 14
3 00861 15 *99 ‘01800 13 29 6o *02705 15 c22 *030605 15 84 *04487 14
38 +oc876 15 <61 102720 15 *23 +03619 14 85 *04501 14
39 *00892 16 | 29'00 ‘01813 15 <62 102734 14 c24 *03634 15 86 *04515 14
‘ol *o01830 15 <63 102749 15 128 103048 14 87 104529 14
2840 * 00907 15 ‘02 ‘01845 15 <64 *02763 14 26 *03002 14 88 104543 14
‘41 *00922 15 ‘03 ‘01860 15 <05 r02778 15 t27 r03677 15 89 *04557 14
‘42 +00038 16 ‘04 ro1873 15 66 102793 15 28 +03091 14
43 0095, 18 i) *o189o 15 -6y ro2807 14 ‘29 *03706 15 | 30790 t04571 14
‘44 * 00068 15 <06 *01905 15 <08 +02822 15 ‘91 *04585 14
‘45 100084 16 ‘o7 ‘01920 15 69 +02836 14 | 30°30 *03720 14 ‘92 *04599 4
*46 100999 ] ‘o8 TO1935 15 "3t *03734 14 ‘93 04613 14
‘47 rorory 15 ) *01950 15 | 2970 02851 15 32 ‘03749 15 ‘94 +04627 14
‘48 ‘01029 15 71 +028606 15 *33 +03703 14 U +04642 15
*49 ‘01045 16 | 29°10 c01903 5 *72 *02880 14 *34 *03777 14 90 +04056 14
1 roi1980 15 73 s02895 15 "35 103792 15 97 ‘04670 14
28 50 *o1060 5 t12 ‘01993 15 n *0290y 14 +36 +03800 14 ‘98 +04084 14
51 To1075 15 LK ‘02010 15 75 *02924 15 *37 *03820 14 ‘99 +04098 14
'52 0'010yo 15 T1g4 0'02025 15 <70 0102939 15 <38 0- 03834 14 | 31°00 0ro4712 14
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BessEL’S REFRACTION TABLES. {5}
TABLE 1I.
Argument—-Reading of Exterior Thermometer in Degrees of Fahrenheit.
| ; | ‘
Therm. T. Diff. | Therm. T. ‘\ Diff. | Therm. T. Diff. | Therm. T. ' Diff. | Therm.' T. Diff.
| |
o ) ° o o
50 0’08295 1 122 007603 9 19°4 006919 9 266 0'00z247 9 338 0'05584 9
‘1 ‘08285 i 10 "3 107593 10 ‘5 *06909 1o 7 s06238 9 9 ‘05574 To
‘2 ‘08275 10 4 ‘07584 9 6 06899 10 8 +06228 10
'3 "o8263 fo 5| Co75i4 1o 7 +0689o 9 "9 r06219 9 | 340 *05563 9
4 08256 9 6 | -o7564 10 8 - 06880 10 1 05556 9
‘5 08240 10 71 07354 10 9 *06871 9 | 270 roh210 9 °2 105547 9
6 ‘08236 ' 10 ‘8 | 07543 9 1 - 06200 10 3 ‘03538 9
i *o8227 1 9 ) 1073360 9 | 200 06861 10 2 *06191 9 ‘4 105529 9
-8 ro8217 10 o1 +06852 9 ‘3 +06182 9 '3 ‘o055 10
1) 08207 | 10 13°0 | *07526 10 02 +06843 9 ‘4 06173 9 "6 ‘055 9
: ‘1 i ‘07517 9 °3 +00833 10 °5 ~06163 10 i ‘05301 9
(O} ‘08198 g 2 | ro7507 | 10 4 +06824 9 0 RCITERS 9 8 105492 9
‘1 -oB188 1o '3 o748 9 °3 06815 9 7 obiy4; 9 9 105483 9
*2 +o8178 10 ‘41 07488 ' 10 <6 +06806 9 8 *oh135 1o
3 *o8169 9 ‘5 | o7478 | 10 -7 *oh797 9 i) +06126 9 |350 05473 | 10
4 ro81359 10 6 1 corghg | 9 -8 +06788 9 ‘1 03464 9
‘5 ‘o8150 g 71 ro7459 1 10 i) +06778 10 280 cobr1y 9 2 ‘05455 1 9
<6 ‘08140 o ‘8 | o740 [ N +o6h108 9 3 .05440 9
i ‘08131 9 ‘g1 "07440 1o | 210 +067609 9 c2 o098 1o 4 105437 9
8 ‘08121 o | 1 06760 9 3 +06089 9 '3 105428 9
) ro8111 10 14°0 *07430 10 2 *ch7z0 10 ‘4 | -cbo8o 9 6 ‘05419 19
1 07421y ‘3 ‘06741 9 ‘s | cobojr 9 ‘7 o5410 1 g
770 coBioz 9 "2 opgrz | g 41 o632 9 6 tobohz 9 ‘8 rosgor | 9
‘1| 08092 . 10 ‘3 ‘07402 | 10 ‘5 roh722 10 ‘7 1 roboz3 1 9 9o e5392 1 9
2| oBo82 10 4 107393 9 6 | robjr3 9 ‘8 1 -ofiog3 10 ' i
'3 o8o73 9 ‘5 “07384 9 ‘7 | robjo3 10 9 oboit 9 |60 "05383 9
4 ‘08063 10 <6 C07374 10 -8 <0064 9 ' 1 053374 9
) ‘08053 10 71 07304 10 ) <0068 3 9 290 rofio2; . 9 c2 035304 o
<6 o8oys 9 ‘8 1 to73:4 10 1 olo1h 1 g 3 03355 9
7 ‘08034 | 10 9 | r07345 9 22'0 *o067 5 10 "2 rofioolh | 10 o4 05240 9
-8 ‘08024 | 1o { 1t 06666 9 ‘3 05997 9 ‘5 03337 9
‘9 ‘o801 | 9 | 150 *07333 10 o2 +06657 9 ‘4 i 03088 0 g 6 '05328 © 9
! "1 *07320 9 -3 *060647 10 '3 ‘03979 9 °7 ‘05319 ‘, 9
80 08003 10 2 ‘07317 9 ‘4 +00638 9 ‘6 | 03960 10 8 ‘o3310 9
oI 107995 1o 3 107307 o ‘5 06629 9 ‘71 -ozybo 9 ‘g 1+ rosz30r | g
‘2 *07986 ‘ 9 4 +07208 9 -6 soh620 | g ‘8§ ' “osyal 9 : I
*3 07976 | 10 ‘5 *07289 9 °7 +066 10 10 1) 03941 10 37’0, 03292 1 9
‘4 c07966 | 1o 6 *07279 | 10 8 cobbot 9 ! 05283 9
°5 ‘07957 . 9 7 +07260 i 10 ‘9 '0659: 9 30°0 *035932 9 *2 05274 9
6 07948 | 9 8 ‘07259 | 10 1 105923 9 '3 05204 10
7 07938 10 9 07250 1 9 | 230 -663582 10 2| toagi4 9 ‘4 | ros2ss 9
-8 07928 . 10 ‘1 06573 9 3 | cosyoy 10 51 r0326 9
9 *07918 | 10 16°0 o241 |9 ©2 ‘06504 | 9 ‘4 03893 9 6 05237 9
! 1 ‘07231 | 10 ‘3 ~063554 10 ‘5 05886 9 ‘7 ro3228 9
90 107909 9 2 ‘07222 | g 4 ‘06545 |9 6 +03877 9 ‘8 | oz219 9
oI 107900 9 3 ‘07212 | 10 ‘5 | +065335 | 10 7 +05808 9 9 i ‘os210 9
2 07890 10 4 ‘07203 | ¢ ‘6 +06526 9 8 ‘05859 9 !
°3 *07880 10 5 *07193 10 7 i cob517 9 9 05849 . 10 380 32 9
4 *07870 10 6 ‘07184 9 ‘8 | obso7 | 10 | : 1 ‘05192 19
5 L 07861 9 7 ‘07174 | 10 ‘9 1 06498 ' 9 |30 . 03840 9 ‘2 ‘05183 1 9
<6 | 07852 9 8 +07165 9 { ‘1| 03831 9 3 ‘o5174 | 9
.7 r07842 10 ) *07153 10 |z24'0 | -06488 o 2§ cos82z 9 4 1 ozify 10
-8 07832 1o 1 tob479 19 3l esgiz | 9 "5 i 05133 9
) -07822 1o 17°0 ‘07140 9 .3 06470 | 9 4 05803 i 1o 6 [ *05140 9
‘1 +07136 1o 3 o646t | 9 ‘5 1 cos794 | 9 ‘7 05137 9
10°0 *07813 9 2 ro7127 9 4 ] rolig51 | 1o 6, o383 1 g ‘8 1 toziz8 9
1 ‘07804 9 3 ro7118 9 ‘5 | robg42 ‘ 9 7| teszib 9 9 *o5119 9
] *07794 10 ‘4 ‘07108 10 6 ! cob433 19 8 05767 1 9
‘3 07784 10 ‘3 *07049 9 ‘7| obg23 . 10 9 ' 05757 | 10 | 3970 *05110 9
4 ‘07774 | 10 6 07089 0 ‘8 +0041.4 9 i | 1 ‘os101 9
‘5 07705 9 i ‘07080 9 ) “06.403 9 | 320 ‘ 105748 9 2 05002 9
N0 *07750 ] 8 ‘07071 9 ‘L 05739 l 9 '3 ‘03083 9
i ‘07740 9 ) *07061 10 250 +00396 9 *2 | *05729 l 10 T4 105074 9
'8 *077360 | 10 1 06386 10 ‘3 | coszyzt | 8 ‘5 ‘05063 9
‘9 ‘07727 9 180 ‘07032 9 ©2 *00377 9 ‘4 ‘ ‘o5712 | 9 6 ‘03055 10
‘1 *07042 10 '3 +06368 9 ‘5 | ‘osjoz | 10 "7 ‘05040 9
110 07717 | 10 ‘2 "07033 9 4 +00358 10 6| cesbys | g 8 1 ros037 9
! 07708 9 3 ‘07023 10 ‘5 100349 9 7 1 05684 9 9 | ogoz8 9
-2 07008 | 10 " Y 9 6 “06340 9 8 | tosbis | 9 |
°3 *07088 | 10 °5 ‘07004 1o *7 00331 9 ‘9 c05006 | 9 400 | *05019 9
‘4 c076079 | 9 ©0 +06993 9 ‘8 ‘06321 | 10 ! | ‘'t ' ‘ojolo 9
‘8 ro7669 | 10 °7 +00985 10 ) o631z 19 3500 +05056 10 ‘: 1 ‘ozoot 9
<6 ‘07660 ' g ‘8 +06976 9 ‘1 05047 19 ‘3 104992 9
°7 ‘07650 1 10 ) +06906 10 | 2060 co0303 0 2 105038 9 T4 04983 9
-8 *07640 10 ‘1| cof293 = 10 ‘3 c056029 g '3 ‘04974 9
1) c07031 9 19°0 *06957 9 ‘2 | ro0284 ; 9 4 05020 } 0 O c04965 9
| 1 06947 10 3 c0b275 9 ‘5 st | g 7 04956 9
12’0 ro7621 | 10 *2 +00938 9 ‘4 +00205 10 6 +05002 9 ‘8 104947 9
1 co7612 | ¢ 3 00928 10 ‘5 c00256 9 7 105593 9 9 ‘04938 9
2 0°07003 ! 9 ‘4 0°0091¢9 9 ‘0 0°006247 9 8 0'05584 9 | 4170 ll 0°04929 9
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BEsSEL’S REFRACTION TABLES.

TABLE II-—continued.
Argument—Reading of Exterior Thermometer in Degrees of Fahrenheit.
l i
Therm, T. Diff. | Therm. T. Diff. | Therm. | T. Diff. | Therm. T. Diff. | Therm. T. Diff.
° o ! o o o
41°0 0°04929 9 [ 482 ! 0°04284 9 }s5°4 | o 03647 9 | 62:6 0°03019 9 | 698 0’02399 8
X *04920 9 3| 104275 9 ‘s | 03638 9 7 ‘o3oro 9 0 102390 9
‘2 +04911 9 4 04266 9 ‘6 | 03630 8 8 ‘03002 8
3 104902 9 ‘5 ‘ ‘04257 9 ‘7| Co3b2r 9 9 102993 g |00 02382 8
"4 *04893 9 6 ©04248 9 ‘8 ' “o3612 9 .1 ‘02373 9
85 04884 9 7 1 ‘04240 8 9 03603 9 | 630 +02984 9 ‘2 02365 8
6 +04875 9 -8 *04231 9 1 +02976 8 3 ‘02356 9
‘7 04866 9 ‘9 .04222 9 | 560 .03595 8 ‘2 ‘02967 9 4 102348 8
-8 +04857 9 - ‘1 *03580 9 ‘3 *02958 9 °5 ‘02339 9
9 -04848 9 | 490 ‘04213 9 ‘2| 03577 9 4 "02949 9 -6 102330 9
‘I *04204 9 ‘3 | 03568 9 '5 ©02041 8 -7 ‘02322 8
42°'0 .04839 9 c2 *04195 9 4 ‘03559 9 *6 *02932 9 -8 ‘02313 9
‘1 .04830 9 '3 *04186 9 ‘5 *03550 9 7 *02923 9 9 *02305 8
‘2 *04821 9 ‘4 t04177 9 O ‘03541 9 -8 *02915 8
°3 ‘04812 9 ' 04168 9 i *03532 9 ) +02906 9 710 02296 9
‘4 +04803 9 <6 *04160 8 -8 103523 9 o1 02288 8
5 *04794 9 7 ‘04151 9 ‘9 ‘03514 9 | 640 -02897 9 *2 102279 9
6 +04785 9 -8 r04142 9 1 +02889 8 *3 c02271 8
Ty +04776 9 ) 104135 9 | 3570 ‘03305 9 c2 02880 9 ‘4 102262 9
-8 04767 9 ‘1 ‘03496 9 ‘3 ‘02872 8 ‘5 02254 8
‘9 *04758 9 | 500 *04124 9 2 03488 8 4 02863 9 6 102245 9
1 "04115 9 *3 *03479 9 "5 "02854 9 7 ‘02237 | 8
43'0 .04749 9 ‘2 *04106 9 ‘4 ‘03470 9 6 +02846 8 8 ‘02228 | g
‘1 ‘04740 9 ‘3 104097 9 ‘5 ‘03462 8 7 -02837 9 9 ‘02220 8
2 ‘04731 9 ‘4 +04088 9 0 103453 9 -8 *02829 8
*3 c04722 9 ‘5 * 04079 9 i ‘03444 9 ‘9 02820 9 72°0 *02211 9
4 to4713 9 *6 04071 8 -8 03436 8 1 02203 8
5 104704 9 7 | +04062 9 ‘9 ‘03427 | 9 | 650 +02812 8 2 102194 9
°6 +046935 9 ‘8 104053 9 ! ‘1 *02803 9 3 ‘02186 8
7 *04686 9 9 04044 9 | 580 03419 8 2 02794 |9 4 r02177 9
-8 +04677 9 5 o ‘03410 9 "3 02785 | 9 '8 *0z169 8
‘9 +04668 9 | 510 .04035 9 *2 ‘03401 9 ‘4 *02777 8 <6 ro2160 | 9
1 .04026 9 *3 1 103393 8 5 +02768 9 7 *02151 9
44°0 *04659 9 2 .04017% 9 ‘4 | 03384 7 °6 02759 ' 9 '8 102143 8
B ‘04650 | 9 °3 .04009 8 ‘s I 03375 1 9 7 *02751 8 ) *02134 9
.2 to4641 1 9 ‘4 04000 9 ‘6 ' 03367 | 8 8 r02742 9
°3 *04632 9 '5 .03991 9 °7 03358 | 9 ) *02733 9 | 730 +02126 8
4 *04623 9 -6 .03982 9 ‘8 ‘03349 1 9 ‘1 02117 9
5 -04614 9 7 .03973 9 ‘9 | 03340 9 | 660 "02725 8 "2 ro2109 | 8
6 04605 9 -8 .03965 8 1 +02716 9 ‘3 ‘02100 | 9
7 +04596 9 9 -03936 9 1590 | 03332 8 ‘2 ‘02707 9 4 ‘02092 | 8
8 +04587 9 ‘1 ‘03323 9 ‘3 c02699 . 8 ‘5 r02083 | 9
‘9 “04578 9 |s520 | -03947 9 2z | 03314 9 4 ‘02690 | 9 6 *02075 8
‘1| “03938 9 '3 ‘ +03306 8 °5 c02682 8 7 02006 9
45°0 *04569 9 ‘2 ‘03929 9 ‘4 | 03297 9 *6 02673 | 9 -8 02058 8
‘1 04560 9 *3 *03921 8 ‘5 ‘03288 9 o7 +02664 9 ) * 02049 9
*2 “04552 8 4 *03912 9 6 - | *03280 8 ‘8 +02656 8
°3 104543 9 5 *03903 9 Ty ‘ ‘03271 9 ) +02647 9 74'0 *02041 8
‘4 *04534 9 6 ‘03894 9 ‘8 . 03262 9 1 1 *02032 9
°5 “04525 9 i +03885 9 ‘9 ’ ‘03254 8 | 67°0 ‘02639 . 8 ‘2 +02024 8
6 *04516 9 8 ‘03876 9 I o1 +02630 9 ‘3 +02015 9
°7 104507 9 ‘9 +03867 9 fj6oo | ‘03245 9 ‘2 ‘02622 8 ‘4 02007 8
-8 04498 9 ‘1 +03236 9 ‘3 +02613 9 5 ‘01998 9
) 104489 9 | 530 '03858 9 ‘2 +03228 8 ‘4 02604 9 6 ‘01990 8
‘1 ‘03850 8 ‘3 *03219 9 5 +02596 8 i co1981 9
460 04480 9 ‘2 *03841 9 ‘4 ‘03210 9 *6 +02587 9 ‘8 ‘01973 8
1 *04471 9 3 03832 9 5 03201 9 i ‘02579 8 ‘9 01904 9
2 +04462 9 ‘4 +03823 9 ‘6 ‘03193 8 '8 ‘02570 9
*3 04453 9 '8 03814 9 7 03184 9 9 *02561 9 | 750 *01956 8
‘4 ‘04444 9 -6 ‘03805 9 '8 ‘03175 9 ‘1 01948 8
'5 ‘04435 9 7 ‘03797 8 ‘9 *03167 8 | 680 02553 8 "2 *01939 9
6 +04426 9 -8 03788 9 1 102544 9 3 r01931 8
7 ‘o4417 9 ‘9 103779 9 J6r'0 +03158 9 ‘2 02536 8 4 ‘01922 9
‘8 *04408 9 1 03149 9 '3 02527 | 9 '5 t01914 8
) * 04400 8 540 *03770 9 ‘2 *03141 8 "4 ‘02518 ‘ 9 6 *01900 8
L ‘03762 8 ‘3 *03132 9 °5 ‘ozgt0 8 7 ‘01897 9
47°0 104391 9 ‘2 103753 9 ‘4 ‘03123 9 6 ‘o2s01 | 9 '8 ‘01889 8
1 ‘04382 9 3 ‘03744 9 ‘5 ‘03115 8 7 ‘02493 8 i) *01881 8
‘2 04373 9 4 ‘03735 9 *6 ‘03106 9 '8 02484 9
'3 "04364 9 ‘5 ‘03726 9 7 *03097 9 "9 ‘02475 9 | 760 "o1872 9
4 04355 9 6 ‘03718 8 -8 03088 9 1 01864 8
] 04346 9 *7 ‘03709 9 ‘9 ‘03080 8 | 690 r02467 | 8 *2 ‘01855 9
*6 104337 9 -8 03700 9 1 ‘02458 | ¢ ‘3 ‘01847 8
7 04328 9 ‘9 03691 9 | 620 +03071 9 ‘2 02450 8 ‘4 ‘01838 9
8 104319 9 ‘1 ‘03002 9 '3 ‘02441 | g '5 *o01830 8
‘9 104311 8 | 550 +03683 8 ‘2 *03054 8 ‘4 ‘02433 | 8 6 *01821 9
‘1 03674 9 °3 03045 9 ‘5 ‘02424 . 8 7 ‘01813 8
480 ‘04302 9 *2 ‘03665 9 ‘4 03036 9 6 ©02410 8 -8 ‘01804 9
1 104293 9 ‘3 03656 9 °5 ‘03028 8 7 +02407 9 ) *01790 8
‘2 *04284 9 ‘4 0°03647 9 ‘6 0'03019 9 -8 0°02399 g 770 0’01787 9
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TABLE I1.—continated.

Argument—Reading of Exterior Thermometer in Degrees of Fahrenheit.

|
Therm. i T. Diff. | Therm. T. Diff. | Therm. T. Diff. | Therm. T. Diff. | Therm. T, Diff.

770 001787 9 | 806 0" 01485 8 | 841 0’01192 8 | 878 000883 9 ora 0’00586 9
‘1 ‘01779 8 7 ‘01476 9 2 ‘or184 8 ‘9 +00875 8 ‘5 0037 8
t2 ‘01770 9 -8 *01468 8 °3 ‘o173 8 6 *00570 8
3 ‘01762 8 ‘9 ‘01459 9 ‘4 *o1167 8 | 880 00867 8 7 +00562 8
"4 ‘01753 9 "5 -or1s8 9 “1 -00859 8 '8 "00554 8
‘5 ‘01745 8 | 810 ‘01451 8 6 ‘orI150 8 ‘2 *00850 9 ‘9 ‘00545 9
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TABLE TIL.—cont?. TABLE IV.
Arg—App. Zen. Dist. Arguments—Apparent Zenith Distance and Reading of Thermometer.
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TABLE IIT.—contd. I TABLE IV.—continued.
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3o 1 roross Gzez |32 0 49 145 0 42 |39, 360 34 ar ) 28 ‘ 25 23 | 20 l; |14 i; “) ) 4 !
40 TOIRTS Savg 53 [ g0 | 40 SN IR L RRTER T L 28 |26 25 ) 20 | a8 | 15 j1o] 7 4 2
A G e s 5 L0 a7 ar fae g b6 2y arpas s a2 bae by )4 |2

65. 0 | -oz023 3?2';, :1 4| st ' 47 0 o4e | a8 3z Laz f 29t 26 240 21 ] a8 Pz b1z o 7 4 2
to | ro23at Uy 53 a1 48 1 43 20830 33 |29 0 26 0 24 f o2 f a8 s 12 1 10 7 4 2
20 +02080 ;2; 055 |52 l 48 | 43 2 39 1 30 l 33 30 ' 27 } 23 22 19 16 1_‘; 1 10 z 4 2
50 | roj000 SO S T S I AU R S IO R I B IE LR LN I IR !g 13 | 10 A
40 . Togl40 3304 L 57 54 o 47 |aw tae 58 035 g 28 25 | 22 ) g 130 8 5 2
0 | 03074 33 | 8 s 51 48 45 | 4t 38 : 35 1 30 ) 28 : 26 | 235 | 20 | 17 4 1 og § 5 2

66. o ' -ojc09 :2:» "l i) i 56 22 49 a6 g2 39 0 26 ] 32 I 20 1 26 | 23 | 20 | 17 | 14 ‘ 11 2 5 2
10y [ows iz 000 1T | s |4y |47 a3 do 0 | g ey |20 23 zo g M s
20 1 "o4082 Gyo 100 sB sy so |47 43 40 | 37 | ad o2 | 24| 2 | 08 x4 8 5 2
30 | -ozc22 ey 1 020 59 | g5 51 48 a4 371 34 s0 \ 27 L 24 | 21 18 14 | 11 8 ? 2
40 . o303 »24,5 i 6y i 6o ; 50 52 49 | 45 0 42 38 35 31 28 24 21 18 15 | le g 5 2
50 *05708 Rt i 64 @ 61 1 37 23 50 l 40 | 42 | 8 | 35 ; 31 | 28 | 25 | 22 19 15 ' 12 5 2

W] i | i .

b7. 0 1 wobosy Al 65 0 62 } 58 | 54 | so ar 4 | av a0z iz |l e s 2 8] s )2
1o rob4o0 3 ':) \‘, 66 1 63 ! g9 55 | a1 | 48 | 44 | 40 | 37 ’ 33 1 29 | 25 L 22 | 19 | 15 | 12 8 5 2
20 1 robiyy Sier | 07 L 64 6o 56§52 | 48 | 44 | 40 | 37 | 33 30 26 | 23 | 20 | 16 | 12 § 5 2
go | rertoo [k bl 69 T G5 16 |7 [ sy 4y | 45 |41 | 08 | 34 Jo | 20 |2y 20 ) ab |z 5|2
0 10745 Ny 70 66 | 62 58 54 | 50 | 40 2 39 | 35 0 30 | 27 ) 23| 20 16 13 9 6) 2
5o oifor | o7 67 63 | 59 [ ss | s | 47 | 48|39 LRI E E 17 l 131 9 2

68, 0 . cokiby ;:; |73 | o8 ; 04 Go | 56 | 52| 48 | 44 | 40 | 30 32 | 28 Q2g jer {17 b 13 ]9 g 2
10| 2+o8523 1 |74 ! () | O35 61 57 53 | 49 | 45 | 40 | 36 1 32 28 24 21 17 | 13 9 2

} 1 ,! 5" l 10" ' 15 20’ 35“‘| 30° | 35" \ 40 | 45° \ 50Y i 559 | 60° 1 65| 70| 75° ‘ 80” | 85| 90° | 95°
' !

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics * Provided by the NASA Astrophysics Data System
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BesseL’s REFRACTION TABLES.

TABLE IIL—conid.
Arg.—App. Zen. Dist.

TABLE IV.—continued.

Arguments—Apparent Zenith Distance and Reading of Thermometer.

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics * Provided by the NASA Astrophysics Data System

THERMOMETER.
' Zen. Dist. Z. Difffor 17| 5° 10° | 15° | 20° | 257 | 30° | 35° | 40° | 45°| 50° | s53° } 6o | 65° | #o° | 75° | 8% | 85° | 90° | 95°
t t t t t t t t t |t t J t t t ]t t| ot ! t
68 85 3879 6 | 65| 6
.10 | 2’08523 61 74 9 H 1 57| 531 49| 45| 40| 36 | 32 | 28 | 24 | 21 | 17 | 13 6 2 .
20 108884 :3,6.3 75 70 66 62| 57 53| 40| 45) 41| 37| 33| 20 | 25 | 22 | 17 | 13 3 6 2.
30 109247 366 76 71 67 | 63| 58| 54| 50| 460 42| 37| 33| 29 |25 |22 |18 [ 3] 9| 6| 2
40 ‘09613 368 77 73 68 64 59| 55 51| 47 43| 38| 34| 30 26 | 22 [ 18 | 14 | 10 6 2
50 09981 . 78 74 69 65 Go| 56| st | 47| 43| 38| 34 | 30 26 | 23 | 18 | 14| 10 6 2
69. o ‘10331 S7ea 86 75 7o 66 61| 57| 52| 48] 44| 39| 33 31 27 | 23 | 18 | 14 | 10 6 2"
10 ‘10723 ;;4 81 76 71 67 62| 58] 53| 49| 45| 40 | 36 | 3 z',(' 23 | 18 | 14 | 10 6 2
20 ‘11097 377 82 77 72 68 63| 58)-54| 40| 45| 40 | 36 | 32 27 23 | 19 | 14 | 10 6 2
30 ‘11474 380 84 79 | 74| 69 G641 59l 55| 50| 46|41 | 37| 32| 28 | 24 |19 | 15| 0| 6| 3
40 11854 382 85 8o 75 70 65! Go| 56| st 47| 42 | 38| 33 28 24 | 19 15 | 1t 7 3
50 ‘12230 . 86 81 76 7r 66| 61} 57| 52| 47| 42 | 38| 33 29 | 25 | 20 | 16 | 11 7 3
70. © :12620 38‘; 88 82 77 72 65| 62 58 3| 48| 43 | 39| 34 | 2 25 | 20 | 16 | 11 7 3
10 113007 .38'8 90 84 5 73| 68| - 63 59| 54§ 49| 44 | 40 | 35 30 | 25 | 20 | 16 | 11 7 3.
20 | 13395 392 91 83 80 75 1. 70| 65| 6o | 551 50| 44 | 40| 35| 30 | 26 | 21 | 17 | 11 70 3
30 :13787 '39,4 93 87 81 76 U 66 6| 56) 51| 45 | 41 | 3 31 | 26 | 21 17 | 12 7 3
40 14181 '39-8 95 89 83 78 72| 67| 62| 57 52|46 | 42 | 37 ] 32 27 | 22 17 | 12 8 3
50 *14579 .o- 96 90 84 79 741 69| .63 581 53| 47 | 42 | 37 | 32 27 | 22 18 | 1z 8 3
7o | xagrg | A0 98 |02 | 86 | St | g5| 70| 64 |uso | 54| 48 | 43| 38| 33| 8 |23 | x| 13| 8] 3
10 *15382 40,'5 100 94 87 82 76 | 71 63 60| 55|49 | 44 | 30 | 34 | 28 | 23 18 | 13 8 3
20 ‘15787 409 102 95 | 8 | 841 78| 721 66| 61 56| 50 | 44 | 30 | 34 | z0 |23 |18 |15 ] 8| 3
30 16196 4172 104 97 91 851 79| 74| 68| 62} 57| 50 | 45 | 40| 35| 20 |24 |10 |13 | 8 3
40 16608 t10s 106 99 93 87| 8t) 751 6o | 63) 58 52 | 46 | 41 | 36 | 30 | 2 19 | 14 9| 3
50 ‘17023 s 108 101 93 89 82| 46 70| 64 59|53 | 47 | 41 ] 36 | 30 | 25 19 | 14 9 3
72, 0 *17441 :;2 110 | 103 97 or 84| 78| 72 66 § 6o | 54 | 48 | 42 3 31 23 20 | 14 9 3
10 17863 4274 1z | 10 99 92 | 851 79| 73| 674 61|55 | 49 | 43| 38| 32 |25 |20 |14 | 9| 3
20 18287 427 114 | 107 | Tor 94 87 81 73 681 62| 56 | 50 | 44 | 38| 32 | 26 | 20 | 15 9 3
30 18714 431 116 | 109 | 103 96 89| 83 76 700 63| 37 | 50| 45 39| 33 2 21 | 135 9 4
40 | "19145 4305 || U8 | xar | ros o8 | gr| 85| 781 ji| 64| 58 |52 | 46| 40 | 3¢ | 27 |2 | 13| 0| 4
50 “*19580 . 120 | 114 | Toj | 1oo | 93| 86| fG9| 72| 65| 50 | 53 | 47 | 40 | 34 | 27 | 22 | 16 | 10 4
73. ‘o 20019 ZZ? 123 | 116 | 109 | Toz | 95| 88| 81| 74§ 67| 61 | 354 48 § 41 | 35 | 28 | 22 |16 | 10| 4
io 20460 iy 123 118 | 111 Tog | 96| oo 83| 750 68| 62 | 55 | 48 | 41| 36 | 28 | 22 | 16 | 10 4
: 20 20903 44'3 128 120 113 106 98 | 91 84 7 70 | 63 56 | 49.] 42 | 36 20 23 16 10 4
: 30 *21353 45°3 130 123 | 11§ 108 {100 | 92| 86| %8 1| 64 | 57 | 50 | 43| 37 | 30 | 23 17 | 10 4
. 40 .*21806 45y 133 125 117 1o 102 | 94| 88 80 73 | 63 58 51 44 | 38 30 24 ] 17 1L 4
i L *22263 .. 135 | 128 | 120 | 12 |04 | 96| 89| 8| 74| 66 | 59 | 52 | 45| 38 | 3x | 25 |17 |11 | 4
744 0 *22723 16-2 138 130 | 122 114 106 | 98| o9t | 83 76 | 68 | 61 53 | 46 | 39 | 32 25 | 18 |'11 4
10 *23186 4.6"9 140 133 124 6 | 108 | 100 | g3 85 771 69 | 62 54 | 47 | 40 | 32 25 18 11 4
20 *23653 42 143 135 127 118 | 110|102 | 94| 86 79| 71 | 63 | 55 | 48 | 40 | 33 26 | 18 | 11 4
:10 24127 a7 146 | 138 | 129 | 121 113 |104| 96| 88| 8o 72. | 64 | 56 | 49 | 41 | 34 | 26 | 19 |11 4
o *24604 - 82 149 141 132 123 l1rs | 106 | 98| gof 82| 74 | 65 | 57 | 50 | 42 34 27 | 19 | 12 5
\ 50 *25086 8 152 143 134 126 117 | 108 | 100 | 92 831 75 | 66 | 50 | 51| 43 33 27 | 20 | 12 3
75 o “28873 28% 155 146 | 137 128 120 111 [ 1oz | 94 85| 77 | 68 | 6o | 52 | 44 | 36 | 28 | 20 | 12 5
: 4 *25768 192 156 147 | 138 129 120 | 111 | 102 | 940 85| 77 | 68 | 6o | 52 | 44 | 36 28 1 20 | 12 5
: 8 .+ 25065 9z 157 148 | 139 | 130 frar | 112 |103| o5 86| 78 69 | 61 | 53 | 45 | 36 | 28 | 20 | 12 5
: 12 .*20162 prov 158 149 | 140 | 131 Jr2z (113 | 104| 950 86| 78 | 60 | 6c | 53 | 45 | 36 | 28 | 20 | 12 s
16| .r26360 s 180 | 150 | 41 | 132 | 123 | 114 | 205 | 96 ) 8 f y9 | jo | 61 | 53 | 45 | 37 | 28 |20 |12 | 5 |
20 +26559 08 161 152 142 133 f 124 | 115 | 106 | 97 88 ( 8o .| 71 | 62 | 54 | 45 | 37 29 | 2t 13-1 5
24 +26758 162 153 | 143 134 | 125 [ 116 | 107 | o8 89| 80| yx | 62 |'34 | 45 | 37 29 F o2t 13 5.
38 | 26950 Sou || 263 | 154 | xaa | ras | 126 |11y {108 | oo go| 8¢ |72 |63 | 55| 46 | 8 | s | ux w3 | s
32 27160 ‘50_5 164 155 | 14§ 136 | 126 | 117 | 108 99§ 9o | 81 72 | 64 | 55 | 46 | 38 | 30 | 2t 13 5
36 “27362 -50_5 165 156 | 146 | 137 | 127 | 138 | 109 | oo | o1 | 82 73 | 64 | 56 | 47 | 30 | 30 | 22 | 13.| 5
40 *27564 S0 167 | 157 | 148 | 138 Y120 | 119 | xxo| 101 ) 92| 83f 74 | 65 | 56 | 47 | Fo | 3o |2z | 137 5
44 © 27768 i1o 168 | 158 | 149 | 139 | 130 [ 120 | 111 | 102 | 92| 83 74 | 65 | 56 | 47 | 30 | 30 | 22 | 13| 5 |
48 *27972 Biez t70 | 159 | x50 | 140 fu3x (r2x | 112|103 03 | 84 | 75 | 66 |'57 | 48 | 39 | a1 | 22 | 14 &
A2 28177 si's 71 160 | 151 141 1131 [ 121 [ 112 | 103 93 | 84 75 66 | 57 | 43 | 30 31 22 14 5
.56 28383 172 161 152 142 f 132 | 122 | 113 | 104 | o4 | 83 76 | 67 | 57 | 48 | 39 | 3t 22 | 14 5
76, o * 28590 g;g 174 | 163 | 153 | 143 | 133 | 124 | 114 | 105 | o5 | 86 76 | 67 | 58 | 49 | 40 [ 3t | 23 | 14 5
4 +28798 j2'0 178 104 | 154 | 144 [ 134 | 125 | 115 | 106 | o6 | 86 77 | 68 | 58 | 49 | 40 [ 3t | 23 | 14 &
8 * 20006 g2z 177 166 | 156 | 140 | 136 | 126 [ 116 | 107 | 97| 87.| 77 | 68 50 | 50 | 41 | 32 [ 23 | 14 5
12 *20215 F2eg 178 167 | 157 | 147 137 | 127 [ 11y | 107 97| 88 | 18 69 | 59 | 50| 4t | 32 | 23 | 14 5
16 *20425 “g 179 169 | 158 | 149 | 139 | 128 | 118 | 108 | o8| 89 79 | 69 | 60 | 51 2 | a3 23 14 5
20 *20035 530 181 171 160 [ 150 J 140 | 129 [ 119 [ 109 90| 90 | 8o 70 | 61| 51 2| 33 24 14 5
24 | 20847 -5%_0 182 172 | 161 | 151 § 41 | 130 [ 120 | 110 ) 100 | o1 | & | 71 |.6r | 51 a3 ) 4 | 14 8
. ‘28 * 30059 k 184 174 | 163 | 152 | 142 [ 131 [ 121 | xax | 101 | g2 82 72 | 62 | 52 | 43 33 24 15 6
32 +30273 -Z-:g 186 | 176 | 164 | 153 [ 144 | 133 | 122 | 112 | 102 92 | 82 72 | 62 | 52 | 43 | 33 | 24 | 18 G
30 ‘39487 Pri 188 | 177 | 166 | 155 | g | 134 | 123 | 113|103 03 | 83 | 73 | 63 | 53 | 44 | 34 | 25 |15 | 6
40 * 30702 s4'0 || Y90 | 179 | 168 | xg7 | 146 | 136 | 125 | 114 | 104 | o4 | 84 | 74 | 63 | 54 | 44 | 24| oz | 13| 6
44 *30018 %4‘5 191 1o | 169 | 158 | w7 | 137 [126 | 11§ | rog | 95 |.84 T4 | 64 | 54 | 44 | 34 ) 23 15 6
48 *31136 ;45 193 182 170 | x50 | 148 | 138 | 127 | 116 | 106 | 96 | 85 751 65 | 55 | 45 | 3§ 25 15 6
52 ‘31354 ‘r;.;"q 194 183 | 172 | 160 | 150 | 139 [ 129 | 128 | 107 | 96 | 86 78 | 65 | 55 | 45 | 35 | 23 15 ({]
56 | . 31872 35'5 197 | 185 174 | 162 151 | 140 | 130 | 119 | 108 | 97 | &7 #6 1 66 | 56 | 46 |- 36 | 26 | 10 6
77. ;0 1| 2+31792 199 | 187 176 | 164 | 153 | 142 | 131 | 120 109 | 08 | 88 " G7 | 86 | 46 | 36 | 20 | 16 6
8% | 110% 1 x5° | 30 | 25° | 30° | 35° | 40° | 48° | 50° | s5° | 6o° | 65° | 70° | 75° | 8o ‘ 85° | 90° | 95°
02
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BrsseL’S REFRACTION TABLES.

TABLE IIL—cont,

Arg.—App. Zen. Dist.

TABLE IV.—continued.

Arguments—Appparent Zenith Distance and Reading of Thermometer.

THERMOMETER.
Zen. Dist. Z. 5° 15° | 20° ¢t 25° | 30° | 35° | 40° | 45° | 50° | 55° | 60° 90°
t t t t t t t t t t t t
o ’

77. o | 231484 200 177 | 1657 | 154 | 143 | 132 | 121 | 110 | 99| 89 Wy 16 6
2 31894 201 178 | 1667} 155 | 144 | 133 | 122|110 | 99| 8y | 77 16.| 6
4 ‘32005 202 178 | 166 § 155 | 144 [ 133 | 122 | 111 | 100 | 9o | 78 16 6
6 ‘32113 203 179 | 167 | 156 | 145 | 134 [ 123 ) 111 | 100 | go| 48 16 6
8 *32220 204 180 | 168 | 157 | 145 | 134 | 123 | 112 [ 101 | o1 79 16 6
10 *32337 205 181 | 169 | 138 | 146 | 135 | 124 | 112 | 101 | o1 79 16 6
12. *32448 203 181 169 | 159 | 147 | 136 [ 124 | 113 | 100 91 79 16 6
14 32500 200 182 170 | 159 | 147 | 136 | 125 ) 113 | 102 92 8o 16 6
16 +320672 207 183 171 | 160 | 148 | 137 | 125 | 114 | 102 92 8o 17 6
18 ‘32784 208 184 172 | 160 | 148 | 137 [ 126 | 114 | 103 | 93| 81 17 6
20 32890 209 185 173 | 161 | 149 | 138 | 126 | 515 | 104 | 03 81 17 6
22 33009 ) 210 186 | 174 1()2- 150 | 139 [ 127 | 115 105 | 93| 81 17 6
24 ‘33122 2 212 187 | 173 f 163 | 151 | 139 [ 125 | 116 | 105 | 94| 82 17 6
20 133235 . 213 189 | 1706 | 164 | 152 | 140 | 128 | 117 | 106 | o4 | 82 17 6
28 *33349 . 214 190 | 177 | 165 | 1583 | 141 [ 129 J 118 | 107 | 95| 83 17 6
30 33402 370 216 191 178 1 166 | 154 | 142 | 130 | 119 | 107 | 95| 83 17 6
32 *33576 '5.-0 217 192 179 § 167 | 155 | 143 | 131 | 120 | 108 95 84 17 6
34 33690 ! 219 193 | 180 | 168 | 156 | 144 {131 | 120 | 108 | 96| 84 17 6
36 33805 :;; 220 194 | 181 | 1Gg | 157 | 145 [ 132 | 121 [ 109 | 97 85 18 i
38 '33919 27 221 196 | 183 | 171 | 158 | 146 | 133 | 121 | 109 | 98| 8% 18 | 7
40 ‘34034 573 223 197 | 184 L agz | 139 | 147 [ 134 122 | 110| 99| 86 18 7
42 ‘34149 ‘5..'3 224 198 | 185 1 agz | 160 | 147 | 135|123 | 101 | 99| 87 1817
44 *34204 5é; 220 199 | 186 | 174 | 161 | 148 | 136 | 124 | 111 | 100 | 87 18 ¥
46 34380 227 201 188 | 575 | 162 | 149 | 137 | 124 | 112 | 101 88 18 7
48 ‘34495 ggg 229 202 189 | 196 | 163 | 150 | 138 | 125 113 | ro1 88 18 7
50 134611 580 230 203 190§ x77 | 164 | 151 | 139 | 126 | 114 102 89 18 7
52 :34727 .;8'5 231 204 190 1 178 | 163 | 152 | 140 | 127 | 115 | 103 9o 18 7
54 34844 *585 233 203 192 | 179 | 166 | 153 | 140 J 127 | 115'| 103 90 18 i
56 *34901 '58'5 234 207 | 194 | 18 | 167 | 154 | 141 | 128 | 116 | 104 | 01 19 7
58 ‘35078 236 208 | 195 | 181 | 168 | 155 | 142 | 129 | 116 | 104 | 91 19 7
8. o *35190 237 200 | 196 } 182 | 169 | 156 | 143 | 130 | 117 | 105 | o2 9| 7
2 ‘35314 238 210 | 197 | 183 | 170 | 157 | 144 J 131 | 118 | 100 | 03 19 7
4 ‘35432 240 212 198 | 184 | 171 | 158 | 144 | 132 | 119 | 100 93 19 7
6 ‘355450 241 213 | 200 | 180 | 172 | 159 | 145 | 132 | 119 | 107 | 04 19 i
8 *35600 243 2085 | 2ot | 187 | 173 | 160 | 146 | 135 | 120 | 107 | 94 19 7
1o *35788 244 216 | 202 | 188 | a7 | 160 | 147 | 134 | 121 [ 108 | o 19 7

12 ‘35907 246 217 | 203 1 189 | 175 | 162 | 148 135 | 122 | 109 | 90 1
14 ‘36027 247 219 | 204 | 190 | 176 | 103 | 149 | 136 | 123 | 109 | 96 13 ;
16 +36147 249 220 | 206 | 192 | 178 | 164 | 150 | 136 | 123 | 110 | 97 20 ¥
18 *36207 250 222 | 207 | 193 | 179 | 165 | 151 | 137 | 124 | 110 | g7 20 7
20 *36387 252 223 | 208 | 194 | 180 | 166 | 152 | 138 [ 12§ | 111 98 20 y
22 *36508 254 224 | 209 | 195 | 181 | 167 | 153 | 139 | 126 | 112 | g9 20 | ¥
24 +36629 253 226 | 211 | 1g6 | 182 | 168 | 154 | 140 | 327 | 113 | o9 20| 7
26 :36751 257 227 212 | 198 | 183 | 169 | 155 | 141 | 127 | 113 | 100 20 8
28 30872 258 220 | 214 [ 199 | 184 | 170 | 156 | 142 | 128 | 114 | 100 20 8
30 *36994 200 230 | 215 | 200 | 185 | 171 | 157 | 143 | 129 | 115 | 101 20 8
32 *37110 2062 231 | 216 | 201 | 186 | 172 | 15 144 | 130 | 110 | 102 20 8
34 ‘37238 203 233 | 217 | 202 | 187 | 173 | 150 | 145 | 131 | 110 | 102 20 8
36 *37361 20§ 234 | 219 | 204 | 18 ¥ 1o 145 | 131 | 117 | 103 21 8
38 *37484 266 230 | 220 | 20 1()2 xﬂ 160 | 146 | 132 | 117 | 103 21| 8
40 *370607 208 237 | 221 | 206 | xgr | 156 | 16z | 147 | 153 | 118 | 104 21 8
42 :37731 209 238 | 222 | 207 | 192 | 157 | 163 | 148 | 134 | 119 | 105 21 8
42 _37355 271 230 | 223 | 208 | 193 | 178 | 164 | 149 [ 134 | 119 | 10§ 21 8
4 37979 272 241 | 225 | 210 | 194 | 179 | 164 | 149 | 135 | 120 | 100 21 8
48 *38103 274 242 | 226 § 211 | 195 | 1Ro | thg | 150 | 134 | 120 | 106 22 8
50 ‘38228 275 243 | 227 | ziz2 | 106 | B0 | 166 | rar [ 136 ] 121 | 10y 22 8
52 :38353 277 244 | 228 § 213 [ 197 | B2 | 167 f 152 | 137 122 ] 108 22 8
:‘(‘ .32‘(47" 278 246 | 230 [ 204 | 108 | 183 | 168 | 153 | 148 | 123 | 108 22 8
8’ ‘38 10§ 280 247 | 234 | 216 | 200 | R4 | 100 | 123 | 138 | 123 | 109 22 8
5 48731 281 249 | 233 | 217 | 201 | 185 [ 170 | 154 | 129 | 124 | 109 22 8

» .
o9 ‘: _323-;” 283 . 270 | 231 | 218 | 202 [ 1R6G | 171 | 155 | 140 | 124 | 110 22 8
y .3( “:x‘g 285 250 | 235 | 219 | 203 | 187 [ 152 | 156 | 140|126 | 1101 22 8
P ‘3(): ; 286 253 | 230 | 220 | 204 | 188 | 173 | 147 | 142 | 126 111 22 8
8 .J‘J 2) 18‘8 254 | 238 | 222 | 205 | 180 | 173 | 158 | 142 | 127 | 112 23 9
o '3()3(7 189. 256 | 239 | 223 | 206 | 160 | 154 | 150 143 | 127 | 112 23 9
39495 291 257 | 240 | 224 | 207 | 191 | 175 | 160 | 14 | 128 | 113 23| 9
| 12| 239624 202 258 | 241 | 225 | 208 | 192 | 156 | 1fix | 145 | 129 | 114 23] 9
) B - Rt i Rl

. I e 5% ,zof’ 25° [ 30% | 35° | 40° | 45° | §0° | §5° | 6o° go° | 95°

i . . \

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics

* Provided by the NASA Astrophysics Data System
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BEsSEL'S REFRACTION TABLES. {13}
TABLE V.
Arguments— Apparent Zenith Distance and Reading of Barometer.
i BaroMeTER.
1, in. | in in. 1 in. in. in. | in. in. in, in. in. | in w in. in. ! in. in.
Zen. Dist. [:R~0!:.‘i'2 284 i 28:6 | 28°8) 290 29°2 | 294 | 29°6 | 29°8 | 30°0 }‘ 30°2 0 30°4 . 30°6 30°8 31°0
T T b b | b b boioh b | b b b b b
IS, S NS ‘ ! !
| ! ; .
o 4 ] i | ! | | i |
j7. 0 it 2 2 3 4 5 6 6 7 8 9 ¢ 9 | to , ar o1z |
R 2 2 3 4 5006 6 7 8 9 1 9 | 1o I 11 1z
4 1 2 2 13 4 5 | 6 6 7 8 91 9 I T- I ' [P
6 f“ 1 2 2 3 4 5 . 6 6 7 8 9 1 9 1o | 11 12 |
8 1 1|z |2 ] 4 5 1 6 6 7 8 9 ' 9 o . 11 2
o | 1 |z ! 2 13 4 5 16 6 7 8 9 1 9 10 1 11 12
12 |1 2 : 3 4 506 6 7 8 9 \ 9 1o | 11 12 1 12
ot 2 2 | 3 4 5 16 6 7 8 9 ' 9 io 1t 12 12
16 o1 2 2 3 4 5 1 6 7 7 8 9 19 1o T 2012
18 || 1 2 2 3 4 50 6 7 7 8 9 | 1o 10 e 12 013
20 || I 2 2 3 4 5 16 7 7 8 9 | 1o 10 e,z 13
22 || 1 2 2 3 4 51 6 ; 7 8 9 | 10 10 % 2 13
24 |l 1 2 2 3 4 5 16 7 7 8 9 ; 10 10 ot o1z I3
26 [ 2 02 3 4 (] 7 7 8 9 10 1o I 2 | 13
28 1 1 2 |2 3 4 5 1 6 5 7 8 9 ! 1o 1o | 11 |13
3ol 12 2 3 4 5 1 6 7 7 8 9 | 10 1o LI : o1
32 4ot { 2 2 3 4 H l 6 7 7 8 9 | 10 10 I 2 \ 13
Mo | 2 z 3 4 5 6 7 7 8 9 10 10 e 12 1 13
E IO I T 31 3 4 5 6 7 8§ 8 9 10 1 12 o1z |13
kI B 3 3 4 5 6 7 8 8 9 10 1 120 12 ) 13
40 || 1 | 2 3 3 4 5 6 7 8 8 9 10 1 2 1z 13
42 | v 2 3 003 4 a ¢ 7 8 8 9 10 e oaz 12 013
44 1 | 2 3 0 3 4 5 6 7 8 8 9 10 ooz |12 13
46 i 1 2 3 3 4 5 0 7 8 8 9 10 ¥ 2o 12 14
48 | 1 2 3 4 4 ] 6 5 8 9 10 10 1 TN ? 14
50 1 2 3 4 4 5 006 7 8 9 1o 10 ooz 13 LoI4
52 1 2 3 4 4 5 6 7 8 9 10 10 TR TR 5 T I
54 [ 2 3 4 4 R 6 7 8 9 10 10 " § 1z 0 130 14
56 1 2 3 4 H H O 7 8 9 10 9 12 o2 13 4
58 l 1 2 3 4 5 5 6 7 8 9 10 1t 12 1z 13 ] 14
78. 0 |i 1 2 3 4 5 3 6 7 N 9 10 11 12 o3 |4
2 o 2 3 4 H 5 0 7 8 9 10 1 2 E S I
4 1 2 3 4 H 5 6 7 8 9 1o I8 2 2 130 14
6 1 2 3 4 5 5 0O 7 8 9 10 11 2 2 130 14
8 1 2 3 4 5 5 6 7 8 9 10 i 12 1|83 14
10 ‘ 1 2 3 4 5 H 6 7 8 9 10 I 2 12 13 14
12 - 2 3 4 5 3 6 7 8 9 10 8 12 1z | 13 4
14 I 2 3 4 5 5 6 5 8 9 10 1 12 12 E [T
16 1 2 3 4 5 H 6 7 8 9 10 1t 12 13 [ 14 | 15
18 1 2 3 4 5 6 7 7 8 9 10 11 2 130 4 bo1s
20 1 2 3 4 5 6 7 Vi 8 9 10 11 2 13 4 0I5
22 || 2 3 4 5 6 7 7 8 9 10 11 2 13, 4 | 15
24 1 2 3 4 5 (0 7 " 8 9 10 1t 2 13 0 14 LIS
20 1 2 3 4 5 6 7 8 9 10 It 1 2 13, 4 | 15
28 1 2 3 4 5 6 7 8 9 10 11 11 2 13 l 4 | 15
30 1 2 3 4 5 6 7 8 9 10 I 1 2 3o 14 [
32 1 2 3 4 5 3 7 8 9 10 1 11 2 13 0 M4 15
34 1 2 3 4 H 0 H 8 9 10 11 11 2 13, 4 ! 15
36 t 2 3 4 5 6 7 8 9 10 T 13 g 15 1 10
38 1 2 3 4 3 6 7 ] 9 | 10 | 11 13 4 15 | 6
40 1 2 3 4 5 6 7 ¥ 9 10 1L 1 13 14, 450 16
42 1 2 3 4 5 6 7 8 9 10 1 1 13 14 ) 15 1 16
44 1 2 3 4 5 0 7 8 9 10 I8 12 13 14 |15 10
40 1 2 3 4 5 6 7 8 9 1o | 11 12 13 |15 |10
PR I IE T R T 5 6 7 8 'S0 TSN TR PR PO PR
g0 i 1 2 3 4 5 6 " 8 9 10 e |oaz 13 14 15 | 10
52 l 1 : g 4 5 6 7 8 9 10 o1z 13 5 : 16
g4 I 2 Loy 4 5 6 7 8 9 10 T ] 12 13 a4 15 16
so o fz2 g 4 5 6 7 8 RTINS A O AT T O B
58 i LI 4 5 6 7 8 9 | 10 2| NI R O R 16 17
79- © \‘ ! 2 ; 3 + 5 O 7 8 9 ‘l 10 12 | oy 14 l 15 16 17
2 {1 23 4 5 6 7 8 9 10 12 | 14 5 16 17
4 0l 2 |3 + 5 6 7 3 9 10 12 13 14 s 10 17
6 i 1 2 3 4 5 0 8 ) o 11 i2 \ 13 i 14 | 1§ 1 16 17
8 h \ 2 3 4 3 7 | 8 9 o | g1 12 3oy 15 16 17
10 | 1 2 3 4 5 7 8 9 o \ 1 12 ‘ 13 | 14 15 16 17
12 ;l 1 2 3 4 5 7 \ 8 9 o 4 1 12 l 13 ‘ 14 | 15 16 17
N e |
T in. in. in. in. in. in. i, in. in in. in. \ in. i, in.
‘ 280 :8'zl 284 | 28°6 | 28:8 ] 290 | 2972|204 29°0 ’ 29'8 | s0'0 | 30°2 ‘ 30° 4] ;00 10°8 | 31°0
e Ol oth a1
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Bisser’s REFRACTION TADLES.
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1

TABLE
Arg. —Apl) Zen. Dist.

ILL—countd.

i

Jol

TABLE 1V.—continued.

A]‘ruments—App(u ent Ze nlth qut(mce and Reading of Thel mometer.

THERMOMRTER.

. Gl -0 - 22 +07? ~an | ot U wan o -0 e | ma0 o .0 o o
Zen. Dist. Z. ‘]ﬁﬂWurlw R C R _-°’ 23 J 307 3571 407 | 457 [ r0? a7 60° | 65 i 70° | 757 | 80> | 85° | 90° | 95
! Pt vt t { tot t t ot t i t t |t Pt t t t t
i i ‘ i i i | T
! i i i 1 i i i

o v ) 645 [ T 225 208 ' 192 176 | 16 ! n 83 67 ! 52 | 38 | 23 9

2012 | 2039624 § 292 275 238 241 | 2230 20 g2 v a6r | rgs 29 | ng | 99! 8, D ; ;

" Fiyas U 6es oyl a7 abo | 243 | 226 209 w93 wgy |2 | g6 wzo ) oo | 8L | 68 | 53 f 381 23] o
16 .'.“ és,’ 64°3 295 i 278 200 | 244 | 228 2110 194 178 ) 162 | 146 130 | 115 ] 100 84 | 08 53 39 24 9
18 | -;god 645 © 207 ' 280 | 263 1 246 | 229 2120195 a79 | 163 | g7 3r s )reo | 85| 69 0 s4 | 39 | 24 | 9
20 l qo141 (30 268 ¢ 281 ¢ 264 ¢ 247 | 230 213,196 180 | 164 | 148 | 132 | 116 fror | 85 69 | 54 | 39 | 24 9
23 -401:‘, i 630 r00 282 265 ¢ 248 | 230 C 214 197 181 | 165 | 149 { 133 | 117 Jror | 85| 7 s4 | 39 | 24 9
22 27 . . i
N ‘ - Jo401 E 630 301 284 | 267 . 249 | 2330 205 1198 [ 182 | 166 | 150 | 133 | 117 1oz | 86| 70 | 55 | 39 | 24 9
26 i ~4°:1» L0375 0 303 | 285 | 268 231 | 234 | 217 200 183 | 166 | 150 | 134 | 118 J 1oz | 86 | 71 | 55 | 39 | 24 9
28 .40('(,: p63ts T Sol | 287 ! 270 C232 | 235 218 201 1 184 L a6y | 151 | 134 | 118 L 103 | 871 71 | 560 | 40 | 2 9
20 .40;0'; 633 300 | 288 ¢ 271 253 | 236 1 219 ' 202 185 ) 168 | 152 | 135 | 119103 | 87| 72 . 56 | 40 | 24 9
o .406,‘(‘ 660 ' o8 | 290 | 272 ¢ 234 | 237 | 220 | 203 {186 | 169 | 155 | 136 | 120 f 104 | 88| 72 1 56 | 40 | 24 9
:2; . ’410;8 660 110 ’ 292 | 274 256 | 239 220 ;204 a87 | 170 | 154 | 137 | 121 ] 104 88 | 73 57 40 24 9

665 212 o2 27z 257 2 227 | 205 | 188 g 137 | 121 10 8¢ 23 i 1 2
5 . ; 2 o204 | 275 0 237 | 240 223 0205 L 88 L agr | 154 | 137 s| 89 73 57 |4 51 9
.ag ::;fz)l 66+ 5 ;,4 L2960 2;/-; 2:13 242 ! 224 | 200 189 | 172 | 155 | 138 | 122 ] 105 89 | 74 | 58 41 25 9
io .41".1 6635 316 1 208 | 278 | 260 | 243 | 225 | 207 | 1go | 173 | 156 | 139 | 123 ] 106 | 9o | 74 | 58 | 41 | 25 9
1 .4,'.’(’) 66°5  Si; o0 | 280 | 260 | 244+ 226 | 208 | 1g1 |17y | 157 | 140 [ 124 ) 107 | 90| 74 | 58 | 41 | 25 9
4; .4,';24 i D70 319 | jor | 281 263 | 245 | 227 [ 209 | 192 | 173 | 158 | 141 | 124 J 107 | 91 | 75 | 58 | 41 | 25 9
16 18z ! 673 321 ' 303 283 \ 204 | 247 l 229 | 211 | 195 | 176 | 158 | 141 | 125 | 108 91 | 73 59 | 42 26 10
67°5 ¢ 123 2 28y | 266 | 248 | 230 ¢ 212 | 10 ol 130 | 142 | 125 ] 108 | 92| 46 | 59 | 42 | 26 | 10
. ! 23 304 1 284 0 206 1 245 | 250 2 O4 | 177 | 159 | T4 5 7 5
tg 4:?23 . 6705 | ‘;z; 306 286 J 267 | 249 ‘ 231 | 213 J 195 1 178 | 160 | 143 | 126 | 109 92 | 7 H 42 26 10
. .j;,(,. . 680 {327 | 208 i 288 269 250! 232 214 0 196 179 | 161 | 144 | 127 Q1101 931 76 | 59 | 42 26 10
:; .4,;0'; 680 328 oy ' 290 | 271 | 222 i233 0 215 197 L 180 | 162 | 145 | 127 110 | 93| 77 | 6o | 42 26 10
';(, 42238 | (’ff'i L 330 1 311 291 272 | 253 | 233 ! 217 l 198 | 180 | 163 | 145 | 128 fvir | 94| 77 | 6o | 43 | 26 10
] .4:5;4 . 080 D33t anz g o2g3 | o274 [ 255 236 218 rgg a8 | 16y | 146 | a2 fain | 04 ) 78 | 61 | 43| 26 | 10
80. o 42811 685 1 2is a1 | 205 | o276 | 236 , 237 1219 | 200 | 182 | 165 | 147 | 129 J 1121 95| 78 | 61 | 43 | 26 | 10
T -4;ggo 60to il B3 N1z | 206 - 277 | 257 ' 238 219 { 200 | 182 | 165 | 147 {129 J 11z | 95| 7 61 ] 43 | 26 | 10
5 - 42048 (80 | 333 316 1 296 | o277 | 257 | 238 | 220 | 201 f 183 | 166 1 148 | 130 ) 113 | 95 [ 7 61 | 43 26 10
3 .“2}‘, (o600 RN 306 | 2gr | 278 | 258 | 239 | 221 | 202 | 183 | 166 | 148 | 130 113 | 96| 79 | 61 | 43 | 26 | 10
4 '4}08(’; 69'0 1 S5r 37 | 298 | 279 | 259 | 239 | 221 | 2oz | 184 | 167 | 149 | 13x ) 11z | 96| 79 | 61 | 43 | 26 | 10
M 43133 69o | g 1 518 299 | 280 | 260 | 240 | 222 | 203 | 184 | 167 149 | 131 | 114 | 96 [ 79 - 6z | 44 | 27 | 10
b i Lo |
3 3155 i ' |
6 43224 | fy:o 238 ' 319 | 299 | 280 | 260 | 241 | 222 | 204 | 185 | 167 | 149 | 13r fang 96 | 79 | 62 44 | 27 | 10
. 4 201 690 ' Ny 1 320 | 300 | 281 | 261 | 241 223 204 | 155 1 168 | 130 | 132 | 114 | 96| 79 | 62 | 44 | 27 | 10
3 . 3;(,',’ C600 | Tio !t Ga0 | Gor | 282 | 262 | 242 0 223 205 186 | 168 | 150 | 132 | 1g | 97| 80, 62 ]| 44 | 27 | 10
9 1241; i 69°0 1 G4 gor | 282 | 262 | 242 | 224 | 205 | 186 | 169 i 150 133 1s | 97) 8o | 62 | 44 | 27 | 10
10 '4}:3[ 7070 a4a 302 | 283 | 263 | 243 {2241 200 | 187 | 169 ! 150 | 133 ) 115 97 80 | 62 | 44 | 27 | 10
o ’ .4','.'70 690 | 343 303 284 | 204 | 244 | 225 1 206 | 187 | 169 | 151 | 133 ] 115 97 | 80 | 62 44 | 2 10
35 IR 303 |
12 - 43640 7070 | oyt 3ay | osoq | 284 | 264 | 244 | 225 | 207 | 188 ! 170! 152 1134 | 116 o8| 80 | 62 | 44 | 27 | 10
,; .4',';10 ;7070 1 ays D o3y 04 | 283 | 265 | 245 | 226 | 207 | 188 | 10 152 | 134 | 116 98 | 81 | 63 44 2 1o
4 1iige 7070 N6 325 | o5 | 286 | 263 | 246 | 226 | 208 | 189 | 171 | 152 [ 134 | 16| 98 | 81 P03 ) 44 | 27 | 10
i1z | 41870 7070 |l nyz 326 | zo6 | 287 | 266 | 247 | 227 | 208 | 189 | 171 | 153 [ 135 | 7| 99 | 8o 63} 45 | 28 | 10
16 1 cararg 0 9970 1 ayr a7 | Gor | 287 | 267 | 247 | 228 | 209 | xgo | 17r a5z | a3s | 1z | 99 f e 63} 45 ) 28 | 0
17 | 43089 0 TO0 a8 ; 328 | 308 ¢ 288 | 207 | 248 | 228 | 209 | 190 (N ILERRELE BRI 81 63 | 45 | 28 | 10
N R . 2 | [ P . S | 6 2 | 28 | 10
8 . 710 g9 | o228 o8 | 289 | 268 | 249 | 229 | 210 J 191 | 172 | 153 | 1351171 99 2 4 | i35 | 2
:() ; 41?{’? g1°0 330 | s29 0 ley 289 | 208 | 24y | 229 | 210 | 191 l 173 154 | 136 J 118 | 1oo | 82 | 64 } 45 | 28 | 10
20 ; .14,‘[,, joro 351 0 330 | 310 0 290 | 269 | 270 ! 230 | zi1 | 192 | 173 | 154 | 136 ] 118 | 100 | 82 64 | 45 28 10
a1 | .44;-, 7070 aza b3zt b oarnr o290 | 270 bezi [ 230 | 2zi2 gz | 173 | 154 | 136 | 118 | 1oo | 82 | Gy | 45 | 28 | 10
23 ! .44;_;2 P00 0 3ea 332 | 312 ¢ 292 | 270 231 0 231 | 212 193 | 174 | 155 | 137 119 [1oo | 82 | 64 | 45 | 28 | 10
23 0 c4ad13 PO S a3 | 31z 292 |27 252 ‘l 232 213 o3 L a74 | 155 | 037 | 119 ton | 8 65 | 45 | 28 | 10
L jite 233 o2 i 313 0203 | 272 l2s2 232 | 203 vog L ays | 156 [ 138 ] 119 i uox | 83 | 65 | 45 | 28 | 1o
a '4::?((, 72701 SiG | 35 g ave 203 | 273 2ty o213 | 20 | o4 [ a7n | 056 | 138 | 120 wor | 830 65 | 4 | 28 | ur
26 -:4n3~ TEO 0 Ni6 0 233 | 13 293 | 273 254 234 | 215 f1os | 176 1 a7 138 ) 1zo i tor | 83 1 65 | 46 | 28 | 1
27 | '446;;;4 TEO " aga o336 | 216 206 | 274 i 254 1 234 | 218 | 195 | 176 | 157 | 139 ] 120 | 101 | 83 63 46 28 (¥
By O S I A BT B R ’ 316 ¢« 296 | 275 | 255 | 235 1 216 | 196 | 177 | 158 | 139 | 120 | 10z | 84 | 66 | 46 | 28 | 11
29 D ogg8er ! 720 379 0 338 0 g | 297 | 275 | 255 ; 235 | 216 | 196 | 177 | 158 | 140 | 121 ;102 | 84 | 66 | 46 | 28 8
i i " H I i
j0 | 710 ) 360 ! 239 ‘ 318 ; 208 | 276 1 256 236 | 217 | 197 | 178 | 159 | 140 ] 121 | 102 84 66 | 46 | 28 1
p 7270 | 361 ! 340 D319 | o299 | 257 j 287237 | 217 | 197 178 | 159 | 140 | 121 | 102 84 | 66 | 46 28 I
32 ©T2°0 362 1 041 | 320 | joo | 278 2s8 ‘ 237 | 218 1 198 | 1709 | 100 | 141 | 122 | 103 | 84 | 66 | 46 | 28 | 11
33 L7270 N6 p hqz | 321 | 00 | 279 258 1 258 [ 218 | 198 | a79 | 160 | 1gr |2z {103 | 85 | 66 | 47 | 28 | 01
24 ' ‘ 7270 L 6y 243 I 322 | 301 | 280 | 229 l 239 | 219 | 199 | 180 | 160 | 140 f 122 | 103 | 85 | 66 | 47 | 28 1
a5 | 1720 i .63 ( 344 1 223 0 302 | 281 | 260 240 | 219 199 | 180 | 161 | 142 | 123 ' 104 | 85 | 66 | 47 | 28 | 11
3 : G603 RER N |
| | i | i
30 43744 ‘ 72°0 | 66 t J44 4 323 0 303 | 281 261 1 240 | 220 | 200 | 180 | 161 | 142 | 123 | 104 | 85 1 67 | 47 | 29 i
37 45417 | 73°0 1 o674 324 ! 304 | 282 | 262! 241 | 220 | 200 | 181 | 162 | 142 | 123 | 104 | 85 67 ) 47 | 29 | 11
38 se488 | 1U? 368 1 246 | 125 ¢ 304 | 283 | 262 ' 242 | 221 | 201 | 181 | 162 | 142 | 123 ' 104 | 86 | 67 | 48 | 29 | 11
‘7‘) | .4'““ 73°0 1 369 . 347 1 320 | 30z | 284 | 263 | 242 | 221 | 201 | 182 | 163 | 143 | 124 | 105 | 86 | 67 | 48 29 1
40 45634 730 | 370 | 248 ‘ 327 l 306 | 285 | 264 | 243 | 222 | 202 | 182 | 163 | 143 | 124 [ 103 | 86 | 67 | 48 | 29 | 11
86, e ‘
41 * 45706 I 70 an AT f 328 l 207 | 286 1 265 | 244 | 223 | 203 | 183 | 163 | 143 | 124 | 105 | 86 | 67 | 48 29 11
| e |
42 | 24s7r0 7370 1: aj2 | 250 | 329 1 ac8 | 287 | 265 | 244 | 223 | 203 183 | 164 | 144 | 125 | 106 | 86 | 67 | 48 | 29 | 11
\ l 5 | 10° ‘ 157 | 207 | 250 | 30° | 350 | 40° | as® | 50 | 557 | 60° | 65° | 70° | 75° | 80° | 85° | go° | 95°
) ! | |
WWWWWM TIT
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TABLE V.—continued.
Arguments—Apparent Zenith Distance and Reading of Barometer.
- T I' T T - —_ e e e o e - - [P
| BARroMETER. '
| ine, ing | in. in. in. I in. in, in, in. | in. ; in in in, , in in. | in.
| Zen. Dist, | 2870282 28°4 286 288 290 l 29'2 0 29°4 | 29°6 | 29°8 | 30°0  3o°2 ‘ 30°4 | 30°6 30°8 [ 31°0
RN R vy T o R
. T | T T -
79. 12 1 2 ! 3 4 5 7 1 81 9 o ! oax 12 13 14 13 16 17
14 1 2 |3 4 3 71 81 9 o | 11 12 13 14 15 16 17
16 1 2 | 3 4 61 71 8 1 9 10 | 11 12 13 . 14 135 16 17
18 1 2 3 4 6 7, 81 9 | 10 | 1I1 12 13 14 15 16 17
20 1 2 3 4 6 7 . 8 9 ‘ o | 1t 12 1 13 14 15 OB ¥
22 ‘ 1 2 3 4 6 7 l 8 9 ! 10 | 11 1z . 13 14 135 OB
24 || 1 2 3 4 6 7 8 9 ! 10 : 11 2, 13 14 15 17y
26 1 2 | 3 4 6 7 8 9 , 10 | 1 1z 14 13 16 17 ' a8
28 1 z ' 3 5 (] 7 8 9 | 10 | 11 | 1z | 14 15 16 17 i 18
30 1 2 3 5 6 7| 8 9 o | 11 TR T T 16 17§ 18
32 1 2 3 5 6 | 7 8 9 | 10 S 1 2 \ 14 & 15 16 17 | 18
34 41 2 3 5 6 7 8 9 | 10 | 1 12 14 a3 16 17 1 18
! / | i
36 1 2 4 5 6 7 8 1 9 I ! 12 13 14 15 11 16 17 18
38 | 1 2 4 5 6 7 8 | 9 EETER T 1300 14 13 16 17 18
40 | 1 2 4 3 6 1 7 8 9 | 1x I 12 13 | 14 15 16 17 18
2 I 2 4 5 6 7 8 9 ooz 13 1 14 13 16 17 18
44 1 2 4 5 6 7 8 1 9 no| o1z 13 0 14 15 16 17 18
46 1 2 4 5 6 7 8 i 10 ooz 13 ‘. 14 | 13 17 17 1 19
i i i
48 1 2 4 5 6 7 8 | 1o o1z 3] M4 13 17 18 19 !
50 I 2 4 5 6 7 8§ | 1o I 12 13| 14 |15 7 18 19 |
52 1 2 4 5 6 7 8 10 11 12 13 | 14 0 13 7o 18 g
54 1 2 4 5 6 7 8 10 11 12 13 | 14, 13 17 1§ |19
56 1 2 4 5 6 7 9 10 I 12 13 15, 10 17 18 a9
58 i 1 2 4 5 6 7 9 10 11 12 13 15 | 16 7 ‘ 18 19 ‘[
80. 0 || 1 2 4 5 6 7 9 ‘ 10 | o1z 13 15 16 ;0 18 19 |
1o 2 4 5 6 7 9 | 10 oIz 13 15 16 ;o 18y
2 || 1 2 4 5 6 7 9 | 10 11 12 13 15 | 16 17 18 U
3 |1 2 4 5 6 7 9 10 11 12 13015 16 17 18 19
4 | 1] 2 4 5 6 8 o | 1o | a1 | a2z | a3 | o5 16 | a0 18 a9
5 1 3 4 5 6 8 9 10 11 13 14 115 16 17 18 ¢ 20
! |
6 1 3 4 5 6 8 9 io 11 13 14 , 15 | 10 17 | 19 20
[ 8 ! PR 6 - 14
7 | 1 3 4 5 9 10 11 13 4 13 1 17 0 19 20
8 | 1 3 4 5 6 8 9 10 I 13 14 15 1 16 17 19 20
9 | 1 3 4 5 6 8 9 10 11 13 14 15 16 17 19 20
o | 1| 3 4 5 6 8 | ¢ | to | 1 | 13 | 14 1 15 16 a7 1920
oo 3 4 5 6 8 1 9 10 1 13 14 |15 16 | 19 20
{ ! |
12 | x 3 4 5 6 8 9 10 1 13 14, 15 16 | 17 19 20
13 1 3 4 g 6 8 9 10 11 13 14 5 | 10 17 19 | 20
4 1 3 4 5 6 8 9 10 1 13 4 , 15 | 16 17 19 20
15 || 1 3 4 5 7 8 9 10 12 13 4, 15 | 17 18 1y | 20
16 || 1| 3 4 5 ] 8 o | 10 | 1z | 13 | 14 15 0 17 | 18 0 19 | 20
ob 1|3 4 5 7 8 o | 1o | xz | 33 | 14 o153 17 | 18 19 ) 20
| | I v
18 \ 1 3 4 5 7 8 9 10 12 13 4o, 13 17 1819 ‘, 20
19 1 3 4 5 7 8 9 10 12 13 4 | 15 | 17 18 19 1 20
20 | 1 3 4 5 7 8 9 10 12 130 g ) 13 l 17 18 19 20
21 | 1 3 4 5 7 8 9 10 12 13 14 \ 15 | 17 18 19 20
22 | 1 3 4 5 7 8 9 1) 12 13 14 15 1 17 18 19 20
23 || 1 3 4 5 7 8 9 10 12 13 14 1 151 18 19 2
! | ‘
24 1 3 4 5 7 8 9 10 13 14 ; 15 ‘ 17 18 19 20
23 1 3 4 5 7 8 10 1 13 ] 15 | 15 | 17 19 29 2t
26 1 3 4 3 7 8 10 11 2 13 | 15 | 16 17 19 |20 21
2 1 3 4 5 7 8 1o | 11 3] 15| 16 | 17 19 io 21
28 1 3 4 5 7 8 10 | Il 1315 16117 19 20
29 1 3 4 3 7 8 10 | 11 2 15 |1z 116 | 17 19 | 20 21
I | : |
30 1 3 4 5 7 g 10 ' 11 ! 13 15 12 i 17 19 l -g 21
31 1 3 4 5 7 s 10 | 1t 13 15 1 . Vi 19 | 2 21
32 I 3 4 5 7 8 1o | 1t 13 15 | 16 ! a7 19 | 20 21
33 1 3 4 5 7 g 10 : 11 12 13 15 4 16 i IZ ‘ 19 ! io il
34 1 3 4 5 7 10 | 11 12 13 15 16 17 | 19 2 2
33 1 3 4 5 7 8 10 11 12z 13 15 116 ] 18 19 o+ 20 22
36 |l 1 3 4 3 7 8 10 11 12 14 15 i 6 |18 19 P 22
37 |1 3 4 6 7 8 10 11 12 14 13 | 6 8 g 022
38 1|3 4 6 7 8 | 10 | 1 12 g | 1z . 16 1 18 | oag [ ozo 22
39 1 3 4 6 7 8 10 11 12 14 15 16 | 18 19 20 22
40 1 3 4 6 7 8 10 1 12 14 15 | 16 18 |1 20 22
41 1 3 4 6 7 8 10 1 12 14 15 16 v‘ 18 ( 19 o 22
42 i 1 3 4 6 i 8 10 1 12 14 15 ] 16 | 18 | 19 20 22
in. in. in. in. | in | i in, 1w
294 | 29°6 | 29'8 | 30'0 | 30°2 | 30°4 | 30°6 | 30°8 | jL'0
! | |
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I TABLE IV.—continued.
Q TABLE IT—eontd | ) t
I i i ding of Thermometer.
i3 Dist. || y —Apparent Zenith Distance and Reading
£ Arg.—App. Zen. Dist. Arguments—Apparent g ng of et
)
L —— e : —
THERMOMETER. .
' | ° 5° ° 1350 ° > ] 50° ! 55° 1 6o | 65° | oo | 75° l 8o° L85° 90} 95
i s> | 101 137 - 2 25 30° 1 35 45° | 507 ! s il RGN AR AN R
Zen, Dist. 7. l)lﬁ'.(mqrr} s R . adl : _Li_i‘ : : t i t t ; t :
I P t tlt ot e e ey
1 — -t ‘
o e | ‘ | | : 7 8 2 1L
: ‘ ! 2 2 L 16 1 125 | 106 | 86 | 67 4 9
o, 4 | 130 . l 350 | 220 0 308 | 287 \ 205 244 | 223 | 203 | 183 ‘ 1(:4 [j: 12; prRENEIGE BN I
80.42 | 2° 720 REASE BN | 330 308 | 287 P 206 | 245 | 224 | 204 | 181 ! 1 + il ISCEIE M I Bl I
i Do ‘:i:; : .:2: i 309 | 288 | 207 45| 225 | 204 lsf ! l?‘: :\ [::, o7 | 871 68 | 48 | 29 | 11
44 L7200 ':i:‘ [ ;;: : ';'gz 310 | 289 ' 268 | 40 22? :o? :.‘:F | :(:: lj; l.,() xo:- 5 on o - i
5 e T ass e 200 268 | 247 | 220 | 206 | 156 | 16 | vin | s a g
:g | ii'g 76 1 354 a3 ;:I :3? | ;(:9 ! ~ij— 227 | 206 | 186 1 166 | 146 | 126 | 107 | 87 1 68 | 49 | 30
i 3771385 333, 312 [aor 2 ‘ i
47 Jir b33 | | 1 - ol ( - )
| i P2 22 7 3 66 | 146 | 126 ) 107 | 8§ 9 ) 49 | 3
(S RO 356 334 | 312 | 201 ! 270 | 248 | 228 | 207 127 ! ]1(_) li? ARSI BRI
48 46217 oty L s g | e 270 ! 248 | 228 | 207 | 187 | O7 ) 147|127 [ 1ok | 8 il I I
49 ~4?2l()1 , 730 '?{Co ! ;;S ';';.’v 314 | 293 ' 271 ' 249 | 229 | 208 lzg | :(.,_ ]1; 1:; ek 8 | 6 o " "
50 40304 R o 3! o D ” i 2-2  2:0 | 2 30 | 200 | 1¢ 7 2 ’ i o
; 40 B 359 L 337 a3 204 272 b . 81128 | 100 80 60 S B
i 6438 o 38389 g e | A g 168 | 1y )| 8
:: :(;43 o s e | s g 233 B SRR o 183 C168 1 48 f 128 L rog !l 89| ;o | 49 | 30 | 11
3 : 356 40 383 7 301 1 330 317 295 273 025 =3 2 !
53 46386 g 383 st 339 317 ‘ J‘ ( * Y ol . . )
i I i =y 2 2 190 ' 16 ! 2 ‘ .
- 16660 740 b 384 [ 362 ERT V318 | 296 -,._; ! _jl, I?o ‘ 10; e w | io | ¥ i n
54 4000 T eS| 363 0 341 319 | 297 | 275 232 it ) 0 149 il IO I E A L I i
55 t40724 | 740 :82 | 365 0 342 | Sy | 298 256 | c233 ]2 191170 |3 S B I Il I I I
56 *4068¢8 R I BV Us20 | 2 9! 2;77 233 191 ' 170 | 150 | 13 i gl
P -46882 17 388 1 303 343 1 3 9 i [ . 192 1151 | 151 30 | 110 90 | 71 5 :
57 40002y | [ a2t | 299 | 277 {234 3 ) 7 : ; ol e 12
58 ‘46937 i:‘.o . 389 I n(‘) | 34 | ~‘2, 300 | 278 234 192 ‘ I RIS R TS 9 7 5 :
p ; By Y367 | 343 ¢ 322 ; 278 2; 2
K - t | ! - o | ! i 172 b 132 ) 1300 111 91 71 50 31 12
740 0 2 3140 323 301 | 279 233 214 | 193 ‘.“ 2- ‘, . (s P o -
81 o c4rlgs :’R'o 3:;1, ':gfj ! 217) i ;24 t0z | 280 236 | 215 | 194 | 172 152 :;: ::i 32 ;I o ;1 12
1 47180 tio 03 | 370 1 348 1 a2z | Gos | 281 236 L 213 | 104173 | 133 32 2 I B
2 T47235 ;:-o , ‘31 ‘,’i? i ~;:‘) : :2;’ .;o..; e 237 | 216 | 103 | 173 153 ::; i:: 3: §2 ;I w
3 “47330 R 3 G T ", 28 238 | 216 | 193 | 174 | 134 3: 2 02 | j ; ;
4 ~4%4oa ‘_i,g 390 1 372 350 ; .,~‘7{ 3?_, :qz 2.;') SN IS ORENAS IS0 ol IS I ool BN I I
: : 307 373 351 0 328 13 28; k
5 * 47480 “” ; 97| 3733513 303 q | B I I e B
6o | 28 30| 238 | 1971 175 s 33 ; 0; 215 33
6 47550 1? o ! 398 | 373 | 332 1 329 f 306 | 284 (u z:‘,g ::q “;; l 19: o BRI IR ORI IR I
bl 00 By 2= .oz 30 o7 285 2 2 21¢ D 29 . P ~a 22 32
7 147032 760 ' 091376 ‘1'3‘; i z:l Yok | 280 | 265 1 241 [ 210 | 108 170 | g5 [ o li_) ?_{ i'; _;2 :2
8 47708 60 | O 3‘_4 | ;1. | ‘:‘3’ 309 | 287 | 263 | 241 ) 219 | 1908 | 176 15? 135 | 1 : (): ,/.'3 B2 ]
9 iS4 g ) 402 | 58 355 Saa | n 288 | 264 | 242 | 220 | 109 | 157 | 126 | 135 | 1 ot | 73 | 52 | :
10 -4%850 i '_’,.2 | 403 35;’) ;5(» i .1.11 :i? ;g() ! 26: ioil e B AIMIE R NGB A INEH IS I I
47032 P o4 330 57 33 3 200 | ; 2 .
11 47935 o ' i | ] ) N , N .
l o, 3 3 358 1 335 | 312 290 ¢ 266 43| 221 | 200 | 178 | 137 l.‘f() n_: 94 73 52 _32 2
2 ol pol RS 2ol 0 22 | 200 79 faa7 130 L 5] 95| 74 5 k
12 +0 - i6o o 382 359 | 3360 313 | 290 [ 200 | 244 | 222 | 20 i ‘.é ol I ol 12
' .430?’ o | jo‘% e s | g fons | o BAeHE BScl e o | ais | an e 951 74 | 52 | 32 | 12
I 8 i7o | \ : 538 | 3i 292, 2068 ' 246 | 224 | 202 h ¢ 37 o ! 4 12
Y 7 38 361 | 338 | 314! 292! 5 Sl % il B
I3 8240 (. 409 304 R * . 246 1 22 203 | 181 | 159 37 7 3
18 .:8 '{76 l(: g o a0 3?3 PO ?:2 231 {'g ;17) ”.-'t 20; 181 | 159 | 138 | 117 95 | 74 53 33 12
Jpes T 97 304 | 3u0 | 316 | 200 | 2 22 : p
17 48393 411 387 3 3 81226 204 ] 182 | 160 ] 128 115 a6 | 73 53 | 33 12
. 7 e 2 383 363 341 37 12094 | 270 i 248 ] 22 2 2 b K i el P 33 2
18 ﬁz‘_“? ji'o :::4_ ;81) ;6() ;12 318 ‘ 295 | 271 | 248 ::E; 204 12: 1((:([) i:z 11'8 d() ;; 5.; 33 12
19 ,ﬁ;?f‘ | 770 415 | 390 367 343 1 319 | 206 | 272 | 249 | 227 fo? 1;3_; 100 1‘31) ne | ool SRS 2
20 ,"q_’"" . 770 _“‘(.‘, 39t 368 | 341 | 320 | 297 | 273 | 250 | 228 -o(\ 194 4 R B R R A
21 48701 770 oo 6¢ 343 321 | z98 | 274 31 ] 228 | 2006 | 184 2 o7 78 i 8 12
22 +48778 80 417 1393 3 ; ‘4-() Dosa 299 | 275 | 252 | 229 | 207 | 185 | 162 | 140 | 119 | 97 | 5 5 :
*4883 ! : 20t | 370 | 3 322 2 75| 2
23 48850 ‘ 19 1 20t | 7 3 — N 50 R O Y B IR Bl )
2 8934 780 420} 395 1 37! 323 | 300 | 276 | 233 3 "0{3 RIS I I DO [ I B
24 + 9~[ 770 421 | 397 ¢ 372 324 | 301 | 277§ 234|231 | 2 156 ol P B mlEl R e
2500 40! I I S bt S A 320 | 302 | 278 | 255 | 231 | 209 NAIOE Bhll S AR G o I
26 43?2'; 780 | j:; -zov) | '37: 327 1 303 | 279 | 236 | 232 ;02 :‘é :6: 14'-; o I PRl IOl
2 4 ~§o | 42 : 378 G20 86 | 257 | 2y | 21 < : . > 7 .
2575 “49245 is‘g l 4'—’-; 400 .w(; :3") | ?yg't 08? ng; 2;; 210 | 188 | 165 | 143 | 121 99 | 78 56 34 13
: 23 ” i 420 1 402 37 329 | 305 | 2 2 R
. - f | I : 3 3 211 | 189 | 166 | 144 | 121 99 | 78 50 34 13
. . | 780 428 | 403 1 378 | 354 | 330 | 306 | 282 | 259 2 190 | 167 | 144 | 121 99 | 78 | 56 | 34| 13
30 .41)-10 D) 429 40.4 379 355 | 331 | 307 | 283 | 260 | 235 21’. J] 0 el RS NI I 5 | M 3
31 4')'_‘25? i 770 e 06 | 381 356 332 ] 308 | 284 | 261 | 236 | 213 | 190 (; : 5 ol el IO SR O I
32 ~4():s~"; L 79°0 4‘:, .:o— 382 35 333 | 300 | 285 | 262 36 | 213 | 191 1(»8 l.;g e I I ‘;7 Hle
33 *490360 I 780 432 (t l}}{_‘ ~’_;() 334 | 310 | 280 | 263} 237 | 214 | 101 | 16 4( x o » .57 " 3
34 T a3 | 409 e |z pd BRI R BRI ed IR IOl R I 1 : \
793 : 35 W RN W
35 49793 : 433 410 305 r o Y IO . ) N .
Sov0 7 3 a1z | 288 | 264 | 259 | 216 3 7 7 2 T s
30 49875 780 437 411 fzg 32; 1;3 ';,; 280 | 2605 | 240 | 217 | 193 | 170 | 147 l;.!. llo: ;;) 5; c:i i;
3 *49951 So'0 4-‘2 4:1 -;\q.) ‘f(,4 339 [ 314 | 200 | 266 | 240 | 217 194 | 171 :4: ::; Ig: 82 :8 '."; 13
" 2001 3¢ 3 3 2 i : $ : 3t :
3 Jooa 700 4-:1 Zl(r 301 1 305 | 340 | s1a | 290 | 267 | 241 | 248 194 ]f: ')( 125 m; ol IS I
39 30110 o0 4 . 92 | 360 | aan 506 | 292 L 268 | 242 | 209 | 103 | 172 | 149 o I I I
40 130100 ~y 0 43 | 417 392 '?(_, Saa | Gy 203 Gy | 243 | 220 | 196 | 17; | 149 | 1206 | 103 o | s 35
+1 * 5020 9 445 419 393 307 S42 | 317 1 293 . ( Y I ) y .
190 173 k 27 L 3 ;
“j7 ‘j"; 150 | 127 | 104 | 81 59 35 13
198 | 174 151 | 128 | 105 | 81 50 35 13
190 | 175 L 151 | 128 | 105 | 82 59 35 13
19y 1;'(» 152 | 128 | 105 | 82 59 | 30 14
200 | 176 } 152 | 129 | 106 | 82 59 | 360 14
201 | 177 | 153 | 129 | 106 | B2 | Go | 36 14
Vs oo o5 [0 15 |30 [ 3 [0 [
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Eu
1
é: TABLE V.—contiinved.
o Argunients—Apparent Zeni istance Readine of Bar
| gulients ppaent Zenith Distance and Reading of Barometer,
| ‘ e e e e e e L - -
L i ’ L .
[ L ) . ) ) JAROMETER. '
o Tyiee | e | iDL in, in. ' in, in, ! i in. in. in, in, in. in. | in. in. ! in,
i ZenaDist. | 16,051,485 284 I 286 | 23-8 290 1 2972 | 2974 | 296 1“ 29°8 | 30%0 | 502 | 304 1 30°6 | 30°8 | 3170
| - - e e ] [ ' —— | ——
R L B T R R R B A
| o ‘ 5 % ! i § !
| So.42 1 3 + 6 1o 8 1 10 1 12 1y H 16 18 19 20 22
: PRI (O S + O 7 § | 1o N iz oy 15 16 18 19 21 22
| gt 3 4 10 7 8 | 1o 1t 12| g 5 16 18 19 21 22
| 45 I 3o+ 6 1 g ) 10 i 13 14 15 17 18 19 21 22
i 46 1 3 + (OO 9 | 10 1 13 4 15 17 18 19 21 22
: 47 I 3 l 4+ 1 0 ' 7 9 | 10 11 13 0 14 15 1y 18 19 21 22
| ! i
i 48 1 3 4 16 1oy 9 . 1o 1 13 1 14 13 7 18 19 21 | 22
g 49 1 3 4 16 1 5 9 . 10 1 130 1y 15 17 18 19 21 | 22
| 50 1 3 4 0 l 7 9 | 10 1t 13 0 14 15 17 18 19 21 22
i 5t 1 3o 4y 6 g 9 | 10 1t 130 1y 13 17 18 19 21 22
I 52 1 3 4 6 g 9 ! 10 % 300 1y I 17 18 19 21 22
| 53 I 31 4 i 6 7 9 ! 10 It 1300 1y 15 17 18 19 21 22
34 1 3 4+ | 06 7 ) 10 11 [ Y 13 17 18 19 21 22
53 I 3 + | 0 7 9 10 %t 130y 15 17 18 19 21 22
50 1 3 + 6 7 9 10 12 13 1 13 10 17 19 20 21 23
37 1 3 + 0 7 9 10 12 13 1 13 16 17 19 20 21 23
38 1 3 + 6 7 9 10 i2 13 13 6 1 oag 19 20 21 23
59 1 3 4 0 7 9 10 12 13 i3 16 | 17 19 20 21 23
! ! i
81. o 1 30 4 1 6 7 9 10 12 13 13 16 17 19 20 21 23
1 1 3 4 | O 7 9 10 12 13 | 13 16 17 19 20 21 23
2 1 3 + 1 6 7 9 10 12 13 1 15 6 17 19 20 21 23
3 1 3 4+ 0 7 9 10 1z 13 .13 16 17 19 20 21 23
4 1 3 + 6 7 9 10 12 13 1 13 6 17 19 20 21 2
5 I 3 4 0 7 9 10 12 13 ; 13 16 17 19 20 21 23
6 1 3 5 16 8 9 1 2 4 a3 16 18 19 21 22 24
7 1 3 5 6 | 8 9 0 oar a2 4 13 16 18 19 21 22 24
8 1 3 5 + 60 1 8 9 12 14 1; 16 | 18 19 21 22 24
9 r 3 5 6 | 8 9 | o1z 14 a3 6 18 19 21 22 24
10 r o3 5 0 8 9 T & | 14 15 16 i 18 19 21 22 24
11 1 3 5 0 8 9 11 12 4§13 16 1 18 i 19 21 22 2
1z 1 3 i 5 6 8 9 1 12 14 13 16 18 19 21 22 24
13 1 3 0 5 6 8 9 I 12 4 1 13 10 18 19 21 22 2
14 1 3 5 6 8 9 1t 12 IR 16 18 1y 21 22 2
15 1 3 5 6 8 9 I oar 12 14 I 106 18 19 ‘ 21 22 24
16 2 3 3 8 8 9 ! 11 13 14 ﬁ 13 17 19 20 | 22 23 | 25
17 2 3 5 6 ! 8 .9 : I 13 ) R 17 19 20 | 22 23 23
i
i 18 2 3 3 6 8 9 i 11 13 L 17 1) 20 22 23 23
19 2 3 5 6 | 8 9 i 11 1} 4+ a3 7 19 i 20 | =22 23 1 23
20 i 2 3 3 6 ; 8 9 a1r 13 14 135 17 g i 20 ' 22 23 | 23
21 2 3 5 6 | 8 9 o1 13 14 7 1y 20 22 23 ! 25
22 2 305 6 S [ O A A h 19 20 22 123 | 23
25 02 3 B 0 8 9ol 1 oo 7 19 1 0 22 28 23
i i | i i
24 || 2 3 5 6 l 8 [T S S 0 N I F ORI 17 9 | 20 . 2z | 23 . 25
il ;3 2 3 3 6 8 9 13 4 1; ;b1 20 |22 23 23
N 20 2 3 5 ;o 8 [L- T S N Y] 15 6 18 g o2 22 24 23
‘ 27 0oz S s 7 8 10 oy 13 . 16 18 1y 21 22 24 ' 25
I 28 2 3 5 7 1 8 19 1 1t 13 FET ) 18 19 21 22 24 | 23
l 9 2 S s 7 8 10 | 1 TR : 16 8 19 21 22 24 1 23
i i
| 50 | 2 3 1 3 7108 10 o1y o1 16 18 1y 21 22 2 23
i 31 2 3 5 ;o 8 10 ooy 16 18 1 19 21 22 2 23
| 32 4 2 3 H ;7 1 8 10 T 13 1 15 16 18 | 1y 21 22 24 25
| 33 0z 3 5 o8 1o | rr 13 1§ 16 18 19 21 22 2 23
if 34 2 3 3 7 8 10 |1 11 13 1A 16 18 19 21 22 2 23
i 35 o2 3 ! 5 ;.8 10 | ooy s 16 18 19 21 ; 22 24 23
| | !
Iy
[ 36 1 2 3 . 5 7 8 1o | 12 ] 130 15 | 10 18 | o 22 23 23 26
37 42 3 3 7 8 - 1o 13 16 18 | 20 ! 22 23 23 26
| 38 2 l 31 s ; 8 1o | 1z ! 1y, 15 16 18 { o | 22 23 23 20
39 2] 4 ;s 7oy 8 10 T O E 10 18 | o @22 23 23 20
‘ 4 |21 31 s 7 8 10 12 13 i5 16 18 0 | 22 23 23 26
! 41 | L 8 10 12 | 03 15 10 18 ‘ 20 | 22 23 25 20
| !
| )2 ‘ R 7 8 10 : ol oay o3 16 18 { 20 ' 22 23 23 26
43 s 2 38 7 } 10 ' 13, 13 16 18 | 2o 22 23 23 26
44 | 2 ; 5 7 8 10 : 131 15 16 18 4 20 it 23 25 20
45 2 3 5 7 8 11 | 3 13 16 18 | o 22 23 23 26
40 - 3 ' 5 0 7 9 11 2 14 | 10 17 19 | 20 22 2 26 2
47 i 2 N 9 1 12 \ g a6 17 19 ‘ 0 22 24 20 27
| |
I
|
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[
[}
S v
1 | . . .
é: TABLE TIL—contd. | TABLE TV.— conlinued.
o . . . e o) . .
"n: Arg—App. Zen. Dist. ‘ Arguments— Apparent Zenith Distance and Reading of Thermomcter.
-~ —_— s o i
L T
\\ THERMOMETER.
| El -3 ] B P e o w =0 ro” 1 =20 8o” b 8:z7 | ¢o”
Zen. Dist. Z. Diff.for 1’} 3 ! 10 E 15 20 g 25 7\ 30 l 357 | 407} 457 | "o 6o —(’i»“_;utm i 5 ‘J—__
h top ot ot t | t i t ‘ [ t ot to ot t l t \ t o1 tlot t
I >‘ —
Q. I i ] i ! 1 ) ‘
801.‘;8 2-50830 ;O.O \ 430 { 4209 ‘ 403 370 | 3a1 | 320 i j00 1275 8 249 225 201 TR BEE I.E() 10(» t: ?o i *:(. :4
49 *£091T SO S T RN IR TS BN ERTE RS INEER IR EY RTINSV IR E LTI IR T LR IRCE IRV I N M
.3 Boro 4 3¢ 32 100 37¢ 33l 328 o2 270 ) 2z 220 202 ;8 154 130 0 107 831 6o a0 |8
50 50991 3T | 439 43 = 379 } 3534 . e E Ch nh e i o I i "
51 *51072 8rro L W61 | 434 | 407 | 38 | 334 | a20 203 278 asz 227 203 gy | ass bage ror B o 50 ]
‘53 “31153 g:.o io462 1 o435 | 400 382 | 350 | 350 sod 279 |23y 228 023 Dayg fass |13y 108 | 841 6o E.’ I4-
‘53 .:5”:,‘5 820 }! 404 } 437 110 383 Faav | 330 jos 280 | 234 229 ;204! 180 | 155 1 131 | 108 84 O 37 4
i
Stro 3 3 332 . 300 ‘ 8 15 23 205 | 180 | 156 | 132 | 108 S84l 61 37 14
51316 O 463 0 438 | a1z | 383 1338 | 332 506 | 281§ 225 230 203! 18 5 3 % 37 |
i: -;1;97 ‘::'0 11 4(,; | 1.10 413 | 380 | 360 | 333 @ 307 1 2821256 230 1 200 lg‘l 156 1 132 ] 109 .‘::, ?x i'. | 14
:,6 *51479 ‘q:.o ‘\ 40609 1 442 414 387 1361 | 335, 209 | 283 ) 257 231 ¢ 200! |.S)3 157 N 133 | 109 :, " 37 14
.-'»7 *515601 ‘:.o b o470 | o443 216 380 1362 | 330 310} 284 | 258 | 2321 207 182 :;;: 1133 1 109 85 O1 3; I4
'qS *:;1643 ‘q:,o io472 | 445 417 300 § 3631 337 1 311 | 285 ] 2359 | 233 208 | 1.‘3_; rh } 134, 109 a, 62 izS 14
‘q() ‘51723 8270 473 1 a6 | 419 | 302 ] 365 | 338 | o2 286 | 260 R [ 2e8 1483 158 134 - 10 85 62 ] 38 4
E i | ‘ I
80 3 - bos 3= \ 1zl Ao S 1z br2s 110 QN 62 38 14
82. o s1807 475 ) 448 420 303§ 566 Cats | 287 F 261y 235 0 ton 18y 39 8 a8
1 ;188:) ‘\,:'0 ij _é; | 440 | 420 | 504 ;:(q Para | 288 ) 262 230 - 210 | 185 | 160 | 135 | 110 .‘s‘() 62 _}3 14
2 151971 RSODGIE TR BPY O RN BRI IO 318 289 L 263 ) 237 | 20 ‘ 185 | 160 | 136 | 1ie 871 63 3 14
3 S2084 ”o Pa81 sz | oa24 | 397 | 350 316 1 200 | 264 | 238 | 211 | 186 § 161 | 156 | 111 l 871 63 | 39 14
4 *52137 \.:.0 483 i 454 | 420 399 | 571 3174 291 | 265 | 239 \‘ 212 18‘7 100 | 137 | 112 8‘7 63 9 14
5 ";2219 2o l 484 | 455 427 400 | 373 318 | 292 | 266 | 240 1 213 | 188 ) 162 | 137 | 112 83| 64 39 14
o ! H
i i I . !
6 *52302 ‘L"'.O | 486 | 437 429 | 401 | 374 203§ 267 | 240 @ 214 | l§3 16y | 138 ] 11z 5)3 64 ' 39 l§
7 52380 ~4:.° ] 188 | 430 | 431 s03 | 373 24 | 268 | 241 215 L8y | 163 138 | 113 \ 88| 64 | 39 15
8 *524009 8.:'0 1 490 | 4060 432 404 | 370 295 § 26q | 242 \ 215 190 | 104 | 139 | 113 ll (:{8 0.4 . 40 15
9 ‘52552 q”,o : 402 | 402 134 400 {1 378 90 } 250 1 243 216 ;190 | 164 | 139 | 114 89 (;:E \ 40 1§
10 *52030 (ijg 494 | 464 | 436 | 407 | 379 207 a7 | 244 { 27 191 | 105 | 140 | 11y 5?1) 6.: | 40 1_2
11 *52710 3 490 | 4606 | 438 | 409 | 380 298 | 2752 i 243 | 218, 192 L 166 L 140 | a1y 1 89} G5 | 40 15
i | ‘ ! !
12 g‘f,g . 498 468 439 | 410 { 382 327 | 209 | 273 ¢ 240 | 219 162 166 1 141 “"j . o ?? | 40 1‘2
13 lSi'o L0500 | 470 o441 1 o412 {583 328 | 301 | 274 247 1 219 | 13 1(;1 Iﬂ ll? i 9o {)() | 41 ;2
area |l 502 | 472 | 42 413 383 320 | 302 | a7z | 248 | 230 | g | 108 | 1s2 | .i gt | 66 | 4 5
3 SN‘:o Lro3 | 474 | 444 ] 413 ] 386 330 303 | 276 | 249 | 221, 195 | 169 | 142 Ilgl gr | 66 |4 13
16 9-‘70 | 505 475 440 0 41 368 332 ) 3o4 | 277 | 250 | 222 193 169 | 143 | 117 i gr | 66 l 41 15
17 o9 07 477 447 418 § 389 1 333 133 Y 2358 | 250 1223 190 170 | 143 | 117 i 9z | 606 | 41 15
|
. | | | .
18 (B3g07 24:2 500 | 479 | 449 | 420 | 30 3341 307 | 279 i 232 1223 0 197 |70 144 11: ;02 ?i 42 :5
19 133392 q“.o CosIn | 481 \ 450 421 392 364, 330 | 308 | 280 | 253 | 224 197 f 17X | L) 1S g3 ] 07 42 5
20 | 53470 a0 I 513 | 483 1 432 0 423 537 1 509 | 281 | 234 | 225 | 198 | 172 | 145 | 119 [ 93 67 | 42 | 13
21 53301 Sh-o || 815 | 485 | 454 1 423 5 38 | 510§ 282 | 255 | 226 19y fagy 40 g g3 ) 67 042 | 15
22 *53047 é_’_o Y 187 1 430 420 ; 340 1 311 ) 283 2:6 | 227 [ 200 } 173 | I.tiv 120 g4 (»§ Lo42 1§
23 T53732 5° ' 519 | 488 | 457 | 428 3415 313§ 284 | 237 | 228 l 200 74 147 Lz 94 638 | 42 13
35 ; “ -~ : 2 -
24 53817 q‘(”,g 521 | 400 | 439 | 420 [4o0 | 371 342 | 314 F 285 | 2a8 | 220 ! 201 |17y ! 47 [ 120 04 ?Z 43 13
23 53903 < o " 523 492 401 0 43t | go1 | 5720 344 315§ 286 239 {230 | 202 | ujs RECEREY ?'f & 42 1;
26 53988 8?1'0 I osan 0 oqog | 463 0 o432 aon a7z 245 3160288 |25y | 20 | 203 | 176 148 | 121 95 | 0o 43 l(l
27 54074 86+ 526 1 496 | 405 a5 | g0 | uts 340 317 | 280 . 200 P 231204 fagh 149 22 | 03] Oy | 43 1(»
28 "54160 Soo | 528 1407 | w66 436 | 406 | 3500 347 510 | ago | 260 | 252 | 204 17y | 149 1a2 02 by | 43 '
29 "54240 ‘ aso | oy 408 asT | q07 1078 349 s2e ] agr 202 1 200 208 | 177 [ 150 1 a2 ‘ 96 1 70 | 43 11
| . H i
860 v L6 .9 AN ; 6
30 \ 87’_0 Csaz | sor |40 30 | 4oy 3304292 :()‘,i oFuis l v | 7o %‘ 16
31 . CR34 503 472 J40 gy 322 2oy | 204 | 1 20 170 SO EX
870 1l 736 | Fox ay ! 2! 2o 202 | e8| 1rg | Pogr ] 7o | 43 | 16
32 2o | E30 1 ROS T4 43 p a2 225 ) 294 | 205} ; il J 0
33 860 || 538 | 507 | 470 gy | gy IREXN [P 1 260 180 ' o7 f 71| 44 6
34 g0 | 340 | 500 478 | 446 | 415 320} 296 | 207 181 1 N R 1()
33 / | 542 | s1ny 470 | 448 | 4 l | 327 ] 297 | 208 182 LI VA S S
! i | .
36 S ETTIN TR R TR g0 | 288 338 528 :m;'l 26y | 230 | 200 [ 82 ] LR RN
37 h’/"'o | 540 515 ‘ 483 | 42 ‘ 349 339 329 1 300 | 270 | 240 2 1183 oy | 7t 4.-; l()
28 8{"0 | 549 AL7 | 483 “ 422 | 3yt 300 0 350  or | oavr | 240 | 212 | a8y a | 72 42 l(’
39 %‘i'o | 550 | 519 ] 487 423 g0z 362 Pag2 ) 3oz | 272 | 242 | 213 18)_” | 100 | 72 4,2 l(l
40 IHX'O | 883 | a21 | 48y 425 300 3030333 | Sos | 273 | 243 | 2 183 | 28 1 roo | 72 | 4§ I(:
41 | 553 524 | 491 FEUN I RN 304 0 354 sog | 274 | 244 | 215 ] 180 . ‘ oo | 72 | 45 1
. i ! | |
8K 1 . ' i | , . . .
2| TRA37Y wooo | osar | s Lo | a0 Lz ser 006 s | s | s | 245 | 210 A80 | L57 | 120 ton ) 73 43 l?
43 55407 %00 s00 | 527 | 405 | 262 | 40 | 390 307 aa7 | oy 1276 1246 | 216 J 187 158 | 120 1ot | 73 ' 45 l()
44 155550 ;-14'.0 C502 0 520 ) 4y7 . 404 432 {400 | 369 338 1 308 | 277 ¢ 247 | 217 .ss\ 150 | 130 poz f 73 1 45 .(.
45 *5a044 ”( o | 504 531 | 408 i 400 | 434 | 402 370 | 340 1 309 | 279 l 240 | 218 lR‘l) 100 | 130 | 102 14 ‘ 4.(-») 1:
40 ILYRR] '»":'o | 506 533 | sco 408 | 435 404 5 3720 340 | 10| 280 | 250 | 219} 18y 160 | 131 102 | 74 4( | 17
47 ‘55821 i o | 508 | s355 | roz . 400 | 437 1405 . 378 242 § e | 280 250 | 220 | ugo |60 | aga [ aeg | g4 | 46 i 17
48 | ssgro | :32 D7t | osa7 | sos | art | 439 407 305 343 | iy 2820 22 i | 162 |32 103 | 74 | 46 E 7
49 85990 Boo | 573 | 530 | 500 | 475 | 440 | 408 370 345 3iy | 283 253 191 | 162 gz | rog |75 ‘ -,&(' i 1Z
50 *5(o8K “c',.o | 575 541 e | 475 | 442 | 4100 378 0 340 ] g | 284 [ 254 192 | 163 | 133 | 104 7}3 ‘ ‘,(Y ! li
5! (50178 coro || 577 | 543 | mvo [ 477 | aas | 412 379 0347 | 510 | 286 1 233 103 | 164 | 133 | tog | 73 | 4617
52 *50208 é( ‘o 580 | 545 | 5z | 470 1440 | 4v3 0 381 | 340 | 348 | 288 | 250 104 104 | 134! 105 76 | 40 | 17
53 50357 ) 582 548 514 \ 481 | 447 | 415 | 382 350 | 319 | 28y ‘i 257 194 | 165 [ 134 | 105 | 70 | 47 1
0 \\ : )
54 | 2750447 997 | 584 | ss0 | 516 | 485 | 44y | + | 320 | 289 . 258 | 226 | 195 | 105 | 153 | 106 | 76 | 47 | 17
l s | wor | ase | aer | s ' 45° | 50° l 55° | 00° | 05” | 70" | 757 | Bo® | 85” | 90° | 95°
John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics ¢

rovided by the NASA Astrophysics Data System
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é' TABLE. V—continwed,
1
15} . . . .
0, Argmnents—Apparent Zenith Distance and Reading «f Barometer.
| —_— S —
s -
! BAroMETER.
§in. in in. | in in. in. | in in. in. . in. in. in. | in [ in. in, in.
Zon. Dist.’ 280 :R'zi 284 \ 286 2881 29'0 i 29°2 1 204 | 290°6 | 29°8 | 30'0 | 30°2 | 3041 30°6 | 30°8 ’ 31°0
R B T B b b bon | b t bl R
o o i T V ‘,W“
81.48 2 3 5 7 9 [ - 14 1H 17 19 | 20 22 24 26 27
49 2 3 3 7 9 I 12 Tt 16 iy 19 20 22 24 26 27
50 2 3 5 D) ti 12 14 16 17 19 20 | 22 2 26 27
51 2 3 50 7 1 9 5 12 4 16 7 19 20 | =22 24 26 27
52 2 3 H i 7 9 8] 12 14 16 17 19 20 | 22 2 26 27
53 2 3 H 7 ! 9 o1z K} 10 i; 19 20 22 24 26 27
1l | H
t 1 i i
54 2 3 B l 719 o1z T4 16 7 19 20 ! 22 2 26 27
55 2 3 H i 9 11 12 iy 10 17 19 20 & 22 2 26 27
56 2 4 3 ) 1t 13 [¥8 16 18 20 21 ! 23 25 27 28
57 2 4 B 709 11 13 g o6 18 20 21 23 23 27 28
58 2 4 A7 00 I [ 14 16 18 20 21 23 23 27 28
39 2 4 57 | o B 13 14 16 13 20 2t 23 23 27 28
| |
82. o 2 4 50 7 9 i 13 i+ 16 18 20 21 i 23 23 27 28
t 2 4 5 0 7 9 N 1 14 16 18 20 20, 23 25 27 28
2 2 4 5 | 7 9 I8 13 14 10 18 20 21 | 23 25 27 28
3 2 4 500 9 9 13 1y 16 18 20 20 |23 23 27 28
4 2 4 H 7 9 It 13 14 16 18 20 2t 23 23 27 28
3 2 i 507 9 I8 3 14 16 18 20 21 | 23 23 27 28
|
6 2 4 6 , 8 D} 11 13 13 " 19 o) 22 24 26 28 2
7 2 i+ 6 \ 8 9 I 13 15 17 19 20 22 | 24 26 28 29
8 1 2 K 6 8 9 19 13 15 ; 19 20 22 24 20 28 29
0 I 2 4 6 | 8 9 1 13 13 17 19 20 22 | 24 26 28 29
10 2 4 6. 8 1 9 11 13 5 7 19 z0 22 | 24 20 28 2
11 2 4 6 | 8 i 9 11 13 5 7 19 20 22 [ 24 2 28 2
|
j | |
2 i 2 4 6 8 9 I 13 15 17 19 20 22 2 26 28 29
13 2 4 6 8 9 1t 13 13 17 19 20 22 2 26 28 29
o2 4 6 8 9 1t 12 13 17 19 20 22 24 26 28 30
5o 2 4 6 8 9 11 13 15 17 19 21 23 24 26 28 30
0 2 4 6 8 10 12 14 16 18 19 21 23 23 27 20 30
17 ) oz 4 6 8 10 12 14 10 18 19 21 23 23 27 29 30
18 ‘ 2 4 6 8 10 14 16 18 19 2 23 23 27 29 31
1y o2 4 6 8 10 14 16 18 19 21 23 23 27 29 31
20 | 2 4 6 8 10 L4 10 18 19 23 23 27 29 31
21 2 4 6 8 10 2 14 16 18 19 21 23 23 2 29 3t
22 2 4 6 b3 10 2 14 16 18 19 2 23 23 27 29 31
23 2 4 9 8 10 2 14 i6 18 19 2 23 23 27 2 3t
24 2 4 6 S 10 2 14 16 18 19 21 23 5 27 29 31
25 2 4 6 8 10 14 6 18 19 21 23 25 27 2 31
26 2 4 6 8 10 2 14 16 18 | o 22 24 26 28 30 32
2% 2 4 6 8 10 It 16 18 | 20 23 24 20 28 30 32
28 2 4 6 8 10 2 14 16 18 [ 20 22 24 1 206 28 30 32
29 2 4 6 8 10 52 14 16 18 20 22 24 26 28 30 32
30 2 4 6 8 10 12 14 16 * 18 20 22 24 26 28 30 32
32 4 O 8 1o 1z [ 167 18 20 22 24 26 28 30 32
32 il 2 4 6 8 o 2 14 16 18 0 22 2 26 28 30 32
33 2 4 [§ 8 10 12 4 16 18 20 22 24 | 26 28 30 32
34 2 4 6 8 ) 12 14 16 18 20 22 24 26 28 30 52
R t O 8 1o 12 14 10 18 ) 20 22 24 20 28 R} a2
36 | 2 n O S I 13 5 17 19 23 23 ! 27 29 31 33
a2 4+ 6 8 i 13 5 17 19 23 25 ¢ 27 29 3 43
a8 2 + (0 8 | 13 15 17 19 23 25 | 27 29 31 33
30 } 2 -+ 0 8 | 1} 13 17 19 23 25 127 20 3 33
g0 I 2 4 0 8 T 13 15 17 19 1 23 i3 0|27 219 31 33
41 ; 2 4 0 S It 13 1 17 19 21 23 25 : 27 29 31 33
420 2 4 61 8 T I 15 17 19 21 23 25 | 27 29 31 33
43 2 + 6 8 | o 1 15 ' 19 21 23 25 | 27 20 31 33
a4 2 + 0 8 1 1} 15 1 19 21 23 25 27 29 3t 33
45 2 4 O 8 | 1 15 17 19 21 23 25 1 27 29 RL 33
46 2 4+ 5 9 o 1 15 18 20 23 24 00 28 o 32 R
L2 4 7 9 i i 13 15 18 20 :2 2 26 28 Jo 32 3+
48 2 Kt 7 0) 1" 13 3 18 20 22 24 26 28 30 32 3
49 2 K 7 9 % 13 15 18 20 22 24 20 28 39 32 3
50 2 4 7 9 1 13 15 18 20 22 24 20 28 e a2 3
51 2 4 7 9 1 13 15 18 20 22 24 26 0 28 30 32 34
52 | 2 4 7 9 1 13 15 18 20 22 24 26 | 28 30 32 34
53 I 2 -+ 7 9 1 1 15 18 20 22 o4 260 | 28 30 32 34
!
I 7 9 n 13 15 18 20 22 24 20 28 30 t 32 34
in, in, in. in, in. in. in. in, in, in, in, in, | in. in,
2| 284 | 28°0 | 288 | 2970 | 2972 [ 2974 | 29°0 | 29°8 ] 300 | 30°2 | 30°4 lN‘O‘(J 08| 31°0
Wm ian! ;m]chioe o Pravided hy the AQAl gm i
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BrsseL’s REFRACTION TABLES.

TABLE TV.—continued.

Argument=— Apparent Zenith Distance and Reading of Thermometer.

John G. WoIBach Library; Iy T SISO T C e To T X ST Py SIeS - PIovVIac DY T

|

TABLE 1IL—contd. :

Arg.—App. Zen. Dist. |
Zen.Dist|  Z  [Dififorr]| §° | 10" | 15° | 20°

t t t ot
o Yi . .
82.54 | 2°56447 9970 1l 584 | ss0 | 516, 483
55 | c56337 | 900 | 587 | xsz | ;8 | 48;
56 | -56628 9179 | 89 | ss4 | s20 | 487
57 *56718 9°_° 591 530 | 522 | 488
58 56809 9t '° 593 530 | 524 | 400
59 | 356900 9170 g6 | 561 | 527 | 4n2
83. 0 | 56991 9179 1l 598 | 563 | 220 | 494
1| oespo8z 9070 N foo | 565 | E3r i 496
2 | cspige | 270 | 6oz | 567 | 533 | 498
3 57205 fl,o 6o3 | 570 | 535 | 500
4 | 57356 | 200 | 6oy | 7z | 537 | 02
5 | c57448 92 610 | §74 | 339 | 504
6 | -57540 9270 |l 61z | 576 | sp | s00
7 57033 23 614 | 578 | 543 | 508
8 | vs7725 | 2202 || 616 | 380 | a45 | 510
9 | 57818 9372 1 619 | 383 | 547 | 312
10 | cszgto | 9270 621 | sR3 | x40 | R4
1L *58%003 3o 623 587 551 510
12 *58007 9‘f:° 626 £00 | 533 518
13 *53190 "_o 628 592 556 520
14 | 58284 9470 1 631 | 504 | 358 | 522
15 | t58377 30 633 | 507 | 360 | 524
16 | 58471 2470 N 636 | z09 | 862 | 526
17 +58565 940 1l 633 | 6or | 564 | 528
18 58659 94°° Nl 641 | Go3 | 567 | 570
19 | 58754 | 957 1l 643 | 6ob | 56y | 532
20 .58849 950 646 | o8 | 571 | 53

a1 | c58043 | 9470 |l 648 | 610 | 573 | 536
22 | +59038 | 9379 N 651 | 613 | 575 | 538
23 | 59133 | 93 653 | 615 | 578 | s40
24 59228 22'2 656 | 617 | 80 | 542
25 *59323 W(Z-o 658 | 620 | =82 R44
26 +594109 9_‘0 660 | 6212 584 | 546
27 | vsos14 | 9300 Nl 663 | G2y | 586 | 5.8
28 59610 9(:_2 665 | 626 | 589 | 550
29 59706 9 668 | 629 | 591 | 552
go | rsofor | 990 N 6io | 631 | ko3 | se4
3t | r59899 ofoql 675 | 633 | sns | 86
32 | .sogus | 220 N 675 | 636 | e8| iz
33 «6oo1)2 )f_. 678 628 600 s61
34 *6o189 ')/_.o 681 641 6o2 l:(»g
35 *60286 970 684 | 643 603 lg,(\_;
36 | 60283 9172 1l 686 | 646 | 6o7 | 507
37 * 60481 gq.o 689 648 609 500
38 +60579 ?‘q.g 6oz | 631 | 611 | 572
39 | 60677 08-o 1 694 | 633 | 61y | 574
40 +60775 )8.0 i 697 | 656 | 616 | 576
41 60873 9 | 700 | 659 | 618 | 5;8

|
42 *€og72 ?2,° 703 661 621 580
43 *61070 95°0 705 | 664 | 623 | 583
44 *61169 90_0 708 | 667 | 626 | g§N3
45 “61268 9(8)-0 711 670 | 628 | s%7
46 *613606 9 .o 714 | 672 | 630 | 3589
47 | 61466 | 1O N mig | 675 | 633 | s
48 <61563 990 ! 719 | 677 | 635 | 8504
49 <6665 10070 1} 22 | 680 | 638 | zaf
50 61765 '°°'° | 725 683 | 640 58
51 61866 ro1-o 728 | 686 | 643 | 6oo
52 619606 '°°.° 731 688 ()_;.q 6o3
55 | 162066 | 19970 el Gor | 648 | Gof
54 *02107 lo':° 737 604 | Ggi1 (o8
55 | 62207 | 1090 N ghg | 6o | 634 | (o
50 +02309 rez o [l o2 699 | 636 | 613
§7 | cb2gi0 1000 Nl ggs | oz | 6ag | i
58 | 02372 otia | 748 | 705 | o662 | 6.8
59 <62073 751 | 507 | 664 | 620
84. o | 2:62775 10270 W wsq | y10 | 667 | 623
l RN ‘ 157 | 200

449 | 416
431 | 418
433 | 420
453 | 421
4506 1 423
“438 | 42

400 | 426
402 | 428
404 | 429
466 | 431
408 | 433
469 | 435
471 | 436
475 | 438
475 | 440
477 | 441
479 | 443
4811 445
483 1 447
485 | 448
487 | 450
488 | 422
490 | 454
492 | 456
494 | 437
496 | 459
498 | 461
£00 | 463
502 | 403
503 | 406
503 | 468
507 | 470
599 | 472
ST 474
£12 | 475
514 | 477
516 | 479
218 | 481
520 | 483
222 | 484
524 | 486
520 | 488
528 | 400
830 | 492
832 | 493
534 | 495
530 | 497
538 | 499
240 | 501
543 | 503
£43 | 50§
547 | 507
549 | 509
551 | £l
534 | 513
830 | =13
558 1 8517
0o | 519
62 21
503 | 523
507 | =21
5()() :27
571 | 530
573 | =32
570 | =34
578 | 530
580 | 538
257 | 30°

THERMOMETER,

5° 4°°J 45" | 50° | 5:° | 6o°

t t ot bt :

65° | 70° | 75° | 80” | 85° | 90° 95°
t t t t t t t
195 | 163 | 135 | 106 | 6 | 47 | 17
196 | 166 | 135 | 106 | 77 | 47 17
197 | 167 ' 136 | 106 | 77 | 47 | 17
198 | 167 | 136 | 107 | 77 | 47 | 18
198 | 168 | 137 | 107 | 77 | 48 18
199 | 168 | 137 | 108 | 7 48 | 18
200 | 169 | 138 | 108 | ¢ 48 | 18
zot | 170 | 139 | 108 | 78 | 48 18
202 | 170 | 139 | 109 | 79 | 48 18
202 | 171 | 140 | TO9 | 79 | 49 18
203 | 172 | 140 | 110} 79 | 49 18
204 | 173 | 141 | 110 | 80 | 49 18
205 | 173 | 142 | 100 ] 8o | 49 | 18
206 | 174 | 142 | 111 | Bo | 49 18
206 | 178 | 143 | 111 | Ro | s0 | 18
207 | 175 | 143 | 112} 81 g0 | 18
208 | 176 | 144 | 112 | 81 5o | 18
209 | 177 | 145 | 112 | 81 | 50 | 18
210 | 177 | 145 | 113 | 82 | 50 | 18
210 | 178 | 146 | 113 | 82 | 51 18
211 | 179 | 146 | 114 | 82 51 18
212 | 180 | 147 | 114 | 83 51 18
213 | 180 | 148 | 115 | 83 51 19
214 | 181 | 148 | 115 | 83 51 19
214 | 182 | 149 | 116 | 83 52 19
215 | 182 | 149 | 116 | 84 2 19
216 | 183 | 150 | 117 | 84 52 19
217 | 184 | 150 | 117 | 84 52 19
218 | 184 | 151 | 118 ] 83 52 19
218 | 185 [ 151 | 118 | 83 53 19
219 | 186 | 152 | 118 3 33 19
220 | 187 | 152 | 119 | 86 53 19
221 | 187 | 153 | 119 | 86 53 20
222 | 188 | 153 | 120 | 86 53 20
222 | 189 | 154 | 120 ] 86 | 54 | 20
223 | 189 | 154 | 121 | 87 54 20
224 | 100 | 155 21 | 87 54 | 20
225 | 191 | 136 21| 87 54 20
226 | 191 | 156 2| 88 54 20
227 | 192 | 157 2] 88 £5 20
228 | 193 | 157 23| 89 | 55 20
220 | 194 | 158 | 123 ] 89 | 55 | 20
230 | 194 | 159 | 124 | 89 | 55 | 2T
231 | 195 | 159 | 124 ] 90 | 55 | 21
232 1196 | 160 | 125 | 9o 56 21
233 I 196 | 160 pzz ) oo 56 21
234 | 197 | 161 | 120 | 91 56 21
235 | 198 | 162 | 126 | 91 56 21
236 | 199 | 162 1 127 | 92 56 21
237 | 199 | 103 ¢ 12 02 | 57 | 2t
238 | 200 | 164 | 128 ] 92 | 57 | 2!
239 | 201 | 165 | 128 | 92 57 21
239 | 202 | 165 129 } 93 57 22
240 | 203 , 166 t 129 | 93 57 22
241 | 203 ' 167 l 1301 93 58 22
242 | 204 107 | 130 | 04 &8 22
243 | 205 , 108 | 131 ] 94 58 22
244 | 206 ' 169 | 131 ] 94 58 22
245 | 207 1 109 } 132 } 93 50 22
246 | 208 | 170 | 132 | 95 50 22
247 | 209 | 170 | 133 | 90 59 22
248 | 210 | 171 [ 133 | 96 | 6o | 23
249 | 210 | 172 | 134 | 96 | Go | 23
250 | 211 | 172 ; 134 | 97 | Go | 23
260 | 212 | 173 | 135§ 97 6o 23
252 | 213 | 173 135 ) 98 | 61 23
253 | 214 | 174 ‘ 136 | 98 61 23
65° | 70° | 75° | 80° | 85° | 9o° | 95°

KN N IO
. 384 1 332 | 320 : 289 i 258 | 226
‘ 385 | 355 | 522 | 290 | 2:9 | 220
‘ 3;; 35? 323 201 | :?o zz;
38¢ 330 ) 324 ) 292 1 261 | 22
1390 | 357 325§ 294 202 | 229
% 39T 1 339 | 327 | 295 | 263 | 230
|
393 | 360 | 328 | 296 ; 204 | 231
204 1 301§ 329 0 297 1 265 | 232
306 | 363 330 1 298 | 206 | 233
| 397 | 304 ] 3321 299 | 267 ) 234
1399 1 306 | 333 | 00 | 208 | 235
400 | 367 | 335 | 302 | 269 | 236
402 | 368 | 336 | 303 | 270 | 237
403 | 370 | 337 | 304 | 271 | 238
405 | 371 | 338 | 305 1 272 ) 239
| 4006 | 373 | 340 | 306 | 273 | 240
408 | 374 | 341 | 307 | 274 | 241
410 | 375 | 342 | 308 | 275 | 242
|
410|377 | 344 | 309 | 256 | 243
413 | 378 | 345 1 310 | 277 | 244
415 | 380 1 346 | 312 | 278 | 243
417 | 381 | 348 | 313 | 279 | 246
418 | 383 | 349 | 314 | 280 | 247
420 | 384 | 350 | 515 | 281 | 248
422 | 386 | 351 | 317 | 282 | 249
423 | 387 | 353 | 318 | 284 | 25
425 | 3839 | 354 ! 319 | 285 | 25
427 | 390 | 355 | 320 | 280
428 | 392 | 357 | 321 | 287 3
430 | 393 1 238 1| 32 288 | 254
431 | 395 | 360 | 324 | 289 | 215
433 1 396 | 361 | 525 | 290 | 253
435 1 308 | 362 | 226 | 292 | 256
436 1 300 | 364 | 327 | 203 | 237
438 | 401 | 365 | 320 | 204 | 258
439 | 402 | 367 | 330 | 295 | 259
|
441 | 404 | 368 | 331 | 206 | 260
443 ‘406 369 | 332 :0; 2?1
445 | 407 | 371 | 234 | 298 | 262
4406 1 4oo | 372 | 335 | 299 | 203
448 | 411 | 374 | 330 | 300 | 264
430 ’ 4153 1 375 | 238 | 201 | 205
472 | i 3721 329 | 303 ~?6
434, 416 | 37 i 340 ¢ 304 | 207
455 | w8 | a0 | 5 ‘305 208
| 457 | 419 321 ;243 i 306 | 269
459 | 421 ] 352 1 344 | 307 | 270
| 461$ 23| 383 1 345 | 308 | 271
‘ 463! 424 | 383 247 309 | 272
404 1 426 | 386 | 248 | 3101 273
4006 | 427 | 388 | 350 | 312 | 274
| 408 | 429 | 389 | 3514 313 1 278
t47° I 431 | 391 | 352 | 314 | 276
1 472 | 432 | 392 | 354 | 315 | 278
1
| 473 | 434 | 304 | 333 3171 270
475 | 435 | 295 | 377 | 318 | 280
477 437 | 397 | 338 | 319 | 281
479 Lasy | 300 | 330 | 320 | 282
i 4R‘| l 441 | 400 | 361 | 322 | 283
l 483 | 442 ] 402 262 | 323 | 284
|
1485 41t | 403 | 263 | 324 | 283
i 487 | 440 | 405 | 205 | 326 | 286
| 488 L 448 ] 407 | 206 | 327 | 238
1400 | 450 | 408 | 268 | 328 | 289
492 | 451 § 410 | 369 | 320 | 290
494 | 453 | 410 | 371 | 331 | 291
490 | 455 | 413 | 372 | 332 | 292
\ 357 | 40° | 45° | 50° | 55° | 60°
INA

A ATIrophyoics Dat:

ISystem
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BESSEL’S REFRACTION TABLES.

‘ “ BAROMETER.
1 in. | in. 0 in. in. ' in. in. | in. } in, in. | in. in. in. | in. ] in. in. in.
Zon, ])ist.,zR-o\zs'zé 28-4 ' 286 288 29°0 1 2972 I 290°4 | 29°6 | 298 { 30°0 | 30°2 ‘ 30°4 ! 30°6| 30°8 | 31°0
| R e
., | i . :

82.54 2 | 4 | 7 9 i 11 13 15 18 ‘ 20 22 24 26 , 28 30 32 34
55 1| 2 4 | 7 9, II 13 15 18 | 20 22 25 26 . 28 30 32 34
56 |l 2 5 [ 709 | ar 14 16 18 20 22 23 27 | 2 3 33 35
57 2 s ! 7 ol b rg | 16| 8] 20| 22 )25 | 27| 2 3t | 33 | 33
58 2 50 7 9 |1 14 16 18 20 22 25 27 29 31 33 35
59 2 50 7 0 9 b 14 16 18 20 22 23 27 29 3t 33 35

| i |

83. o 2 F T ) I 14 16 18 20 2 23 27 29 31 33 35

1 2 5 i ;9 11 14 10 18 20 22 25 27 2 31 33 35
2 | 2 5 1 7 9 11 14 16 18 20 22 23 27 29 31 34 36
30 2 5 79 ‘ It 14 16 18 20 22 25 27 29 31 34 36
4 ;{ 2 3 709 I 14 16 18 20 22 25 27 29 31 34 36
! 5 01 2 3 7 9 t 12 14 16 18 21 2; 26 28 30 32 34 36
| |
6 ‘! 2 5 70 9 | 12 14 16 19 21 23 26 28 30 32 34 36
7 0 2 5 7l o9 a2 14 16 19 2 23 26 28 30 32 34 36
8 | 2 5 L R P 14 16 19 2 23 26 28 30 32 34 36
9 " 2 3 9 12 14 16 19 21 23 26 28 30 2 35 37
10 :‘ 2 5 79 ) 12 14 16 19 2 23 20 28 30 3 35 37
11 :} 2 5 70 9 i 12 14 16 19 2 23 26 28 30 32 35 37
! i ;
12 | 2 5 T Y 12 14 16 19 21 23 26 28 30 32 35 37
13 0 2 35 71009 12 14 16 19 21 23 26 28 30 33 35 37
14 L 2 5 7 9 | 12 14 16 19 21 23 26 2 30 33 35 37
15 ; 2 5 7 10 12 14 16 19 21 23 26 28 30 33 36 38
164 2 3 7 10 12 15 17 20 22 2 27 29 3r 33 36 38
17 2 5 7 10 12 15 17 20 22 24 27 29 3t 33 36 38
18 2 5 7 10 12 13 17 20 22 24 27 29 3 33 36 38
19 2 5 7 10 12 13 17 20 22 2 27 29 31 34 36 38
20 2 H Y 10 12 15 17 20 22 24 27 29 31 34 36 38
21 2 5 7 10 12 15 17 20 22 24 | 27 29 | 3t 34 | 36 | 38
22 2 5 7 10 12 15 17 20 22 24 27 29 | 31 34 | 36 38
23 || 2 5 7 10 12 15 17 20 22 24 27 29 31 34 36 39
24 2 3 7 10 12 135 17 20 22 24 27 29 31 34 36 39
25 2 1 5 8 10 13 15 18 20 22 25 28 30 32 35 37 39
26 z | 5 8 10 13 15 18 20 23 25 28 30 32 35 37 39
27 2 | 3 8 10 13 15 18 20 23 23 28 30 32 35 37 39
28 2 5 8 10 13 13 18 20 23 25 28 3 32 33 37 40
29 2 ‘ 5 S 10 13 15 18 20 23 25 28 30 32 35 37 40
30 & 2 ! i 8 10 13 13 18 20 23 25 28 30 32 35 37 40
3t || 2, s 8 10 13 15 18 20 2 23 28 30 32 35 37 40
32 02 {5 | 8 10 13 15 18 20 23 23 28 30 32 33 37 40
33 |2 s | 8 10 13 15 18 20 2 23 28 30 33 36 38 41
34 |2 5 . 8 10 13 13 18 ) 23 2% 28 30 33 30 38 41
35 |3 5 ‘ 8 11 13 106 19 | =t 24 26 2 31 33 36 38 41
! ; o
36 3 5 | 8 1 13 16 19 i 21 24 26 2 31 33 36 38 41
37 3 5 | 8 1 13 16 19 | 21 24 26 29 31 33 36 38 41
38 1 3 5 8 1 13 16 19 ' 21 24 26 29 31 34 37 39 41
39 |3 5 | 8 11 13 16 19 ‘) 21 24 26 29 31 3 37 39 41
40 | 3 5 | 8 1t 13 10 19 21 2 26 29 31 34 37 39 41
41 | 3 5 l 8 11 13 16 19 2 2 26 29 31 34 37 39 41
2 !‘ 3 5 | 8 I 13 16 19 21 24 27 29 32 34 37 39 41
43 7 3 5 | 8 1 13 16 19 21 24 2 29 32 33 3 40 42
44 | 3 8 ! 8 11 i3 16 19 21 24 27 29 32 33 317 40 42
43 | 3 6 | 8 1L 14 17 19 22 | 23 2 30 32 35 38 40 42
46 3 60 8 L an | ag | oaz | v | 22 | 25 |27 | 30 | 32 35 | 38 | 40 | 42
47 ‘ 3 6 . 8 1 14 17 19 22 25 | 2 30 32 33 38 40 42
48 | 3 6 8 1 14 17 19 22 25 28 30 33 36 38 41 43
40 | 3 6 8 1 14 17 19 22 25 28 30 | 33 | 36 | 38 | 41 43
50 3 6 8 11 14 17 19 22 25 28 30 33 36 38 41 43
51 [ 3 6 8 I8 14 17 19 22 25 28 30 33 36 3 41 43
52 ii 3 6 8 I3 14 17 19 22 23 28 30 33 36 38 41 43
530003 [ 8 1L 14 17 19 22 25 28 31 33 30 39 43 44
1
4 o3 6 8 I3 14 17 19 22 23 8 3t 3. 36 39 43 44
55 1 3 6 9 1 15 18 20 23 20 29 3t 34 37 39 42 44
56 3 6 9 I 15 18 20 23 26 20 31 34 37 39 42 44
57 003 [0 9 11 15 18 20 23 20 29 3t 34 37 39 43 44
58 1 3 ‘ 0 9 11 15 18 20 23 ’ 26 29 32 34 317 40 43 45
59 E; 3006 9 1 15 18 ' 20 | 23 | 20 29 | 32 | 3 37 | 40 | 43 | 45
]
84. o t] 3 i 6 9 1 15 18 20 23 } 26 29 32 34 37
| in. | in. in. in, in, in. J: in. in. L in. in. in. ‘J in. in,
John|G. Wolbaéfi'P. Bﬁii‘;\r,ﬁh&wéﬁd%&ﬁlﬁs: AR CERter fBF AstiOphyakd 1 Prdvidedbly*thé 1

TABLE V.—continued

Argnments—Apparent Zenith Distance and Reading of Barometer.
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TABLE ITI.—concld TABLE IV.—concluded.
Arg—App. Zen. Dist. ~ Arguments—Apparent Zenith Distance and Reading of Thermometer.
THERMOMETER. :
5° 16° | 15° | 20° | 25°| 30° | 35° | 40° 45° | 50°| 55° | 6o° | 65° | 70° | 75° | 80° | 85° [ 90° 95°
Zen, Dist. Z. Diff.for 1/ - e _
t t t t t t t t t t t t t t t t ! t t
84. 0 | 262775 | 1920 || 754 | 710 | 667 | 623 | 580 | 528 | 496 | 455 | 413 | 372 [ 32 | 292 | 253 | 214 | 174 | 136 o8| G1 | 23
1 62877 1020 || 73 713 | Gjo | 626 | 582 | 540 | 498 | 457 | 415 | 374 | 333 | 203 | 254 | 215 | 175 | 137§ 98| 61 | 23
2 62979 Togeg || 761 | 736 | 673 | 628 | 585 | 543 | 500 | 459 |417 | 375 | 335 | 295 | 255 | 210 | 176 137 | 99 61 | 23
3 63081 1030 764 | 719 | G673 | 631 | 587 | 545 | 502 | 461 § 4109 | 377 | 336 | 296 | 256 | 217 | 176 | 13 99 62 | 23
4 63184 Toaeo || 767 | 722 | 678 | 634 | 590 | 547 | 504 | 463 421 | 378 | 338 | 297 | 257 | 218 | 177 | 138 | 100 62 | 23
5 +63287 3 771 25 (81 637 592 | 550 | 506 | 405 | 423 | 380 | 339 | 299 | 258 | 219 | 178 | 139 | 100 62 23
6 +63390 §§§Z 774 | 728 | 684 | 639 | 505 | 552 | 500 | 467 | 424 | 382 | 340 | 300 | 250 | 219 | 179 | 140 | 109 | G2 | 2
v 63493 103°0 977 | 731 687 | 642 | 507 | 554 | 511 | 468 | 426 | 383 | 342 | 301 | 260 | 220 | 180 | 140 | TOI | 62 | 24
8 +63596 toa-o || 782 | 733 | 689 | 645 | Goo| 556 | 513 | 470 | 428 | 385 | 343 | 302 | 2062 | 221 | 180 | 141 } 101 03 | 24
9 +63609 104°0 784 | 738 | 692 | 647 | Goz | 559 | 515 | 472 | 430 | 386 | 345 | 304 | 203 | 222 | 181 141 | 102 | 63 | 24
10 |. *63803 104°0 787 | 741 | Goz | 650 § Gos | 561 | 517 | 474 | 432 | 388 | 346 | 305 | 204 | 225 | 182 | 142 | 102 | 63 | 24
11 +63907 790 | 744 | 698 | 653 | Go8 | 565 | 510 | 476 | 434 | 300 | 348 | 306 | 265 | 224 | 183 | 143 | 102 | 63 | 24
13 “64012 ;ZZ.‘; 794 | 548 | vor | 656 | G1o | 566 | 522 | 478 | 436 302 | 349 | 308 | 266 | 225 | 184 | 143 | 103 | 64 | 24
13 64116 logea || 797 | 751 | 704 | 659 | Gr3 | 568 | 524 | 480 | 438 | 303 | 351 | 309 | 208 | 226 | 184 | 144 | 103 04 | 24
14 *64221 xoz'o 8or | 754 | jo7 | 662 | 616 | 571 | 526 | 482 | 440 | 305 | 352 | 310 | 269 | 227 | 185 | 144 | 104 | 64 | 24
13 +64325 1080 804 | 758 | 710 | 664 | 619 | $73 | 520 | 484 | 441 | 307 | 354 | 312 | 270 | 228 | 186 | 145 | 104 | G4 | 2
16 64430 106°0 807 | 461 713 | 667 | 621 | 576 | 531 | 487 | 443 | 300 | 356 | 313 § 271 | 220 | 187 | 146 | 105 | 65 | 25
17 *64536 811 | 764 | 717 | Gjo | 624 | 578 | 533 | 489 | 445 | 401 | 357 | 314 272 | 230 | 188 | 146 [ 105 | 65 | 25
18 64641 ::3,2 814 | 767 | 720 | G73 | G217 | 581 | 535 | 401 | 447 | 402 | 550 | 315 § 274 | 231 | 188 | 147 § 106 | G5 | 25
19 +64747 1060 || 818 | 771 | 723 | 676 | G29 | 583 | 538 | 493 | 449 | o4 | 360 | 317 f 275 | 232 | 189|147 j 106 | 66 | 25
20 64833 1060 || 821 | 774 | 726 | G79 1 632 | 586 | 540 | 495 | 451 | 406 | 502 | 318 § 276 | 233 | 190 | 148 | 107 66 | 23
21 64959 1060 825 | 777 | 720 | 682 | 635 | 588 | 542 | 497 | 453 | 408 | 364 | 319 | 277 | 234 | 191 | 149 | 107 | 66 | 25
22 65063 1070 828 | 781 732 | 685 | 638 | 501 | 545 | 409 | 455 | 410 | 365 | 321 | 278 | 235 | 192 | 149 | 108 | GO7 | 25
23 65172 / 832 | 784 | 736 | 688 | G40 | 593 | 547 | 502 J 457 | 411 | 367 | 322 | 280 | 236 | 192 | 150 | 108 | 67 | 23
24 | 63279 | 19770 || 836 | 488 | 730 | Gor | Gaz | 500 | 550 | so4 {450 | 413 | 368 | 324 | 281 | 237 | 193 | 151 [ 109 | 67 | 25
25 65386 mé,c 840 |. 791 | 742 | 604 | 646 | 598 | 552 | 506 | 460 | 415 | 570 | 325 § 282 | 238 | 194 | 152 | 109 | 68 | 26
26 65494 1070 843 | 794 | 745 | 697 | G49 Got | 554 | 508 | 462 | 417 | 372 | 326 | 283 | 239 | 195 | 152 | 170 | 68 | 26
27 63601 1080 847 | 798 | 748 vao | 652 | 603 | 537 | 510 { 464 | 410 | 373 | 328 | 284 | 240 | 196 | 153 § 170 | G8 | 26
28 65709 1080 850 | 8So1 752 | 703 |'654 | 600 | 559 | 513 § 466 | 420 | 375 | 320 | 286 | 241 | 196 | 154 | xx1| 68 | 26
29 65817 854 | 8os | 755 | 706 | 657 | GoB | 562 | 515 § 468 | 422 | 376 | 351 | 287 | 242 | 197 | 154 | 111 | 69 | 26
30 *63925 :28.: 858 | 808 738 509 | 6Go | 611 | 564 | 517 | 470 | 424 | 378 | 332 | 288 | 243 | 198 | 155 | 112 | G9 | 26
31 66034 mg,o 862 | 811 461 712 | 663 | 614 | 566 | 510 | 472 | 426 | 380 | 333 | 289 | 244 | 199 | 156 | 112 | Gg | 26
32 +66143 xog'o 866 | 815 | 765 | 715 | 6G6 | 617 | 560 | 522 § 474 | 428 | 381 | 335 | 290 | 245 | 200 | 156 | 113 | 7o | 26
33 *66251 1160 869 | 818 768 718 | 669 | G20 | 571 | 524 1476 | 430 | 383 | 330 | 292 | 246 | 201 | 157 | 133 | 70 | 37
‘34 +66361 1090 873 | 822 | 772 | f21 | Gy2 | 623 474 520 | 478 | 432 | 384 | 338 § 203 | 247 | 202 | 158 J 114 | joO | 27
335 +66450 877 | 823 73 724 | G7a | 625 | 850 520 | 480 | 433 | 386 | 339 | 204 | 248 | 203 | 150 | 114 | 71 27
36 | 66580 | 112°° |l 881 | 829 | 8 | 727 | 678 | G28 | 570 | 531 | 485 | 4a5 | 388 | 341 | 206 | 240 | 204 | 150 | 114 | g1 | 27
37 | 066690 1110 || 885 | 832 | 782 | 730 | G81| G3r | 581 | 533 {485 | 437 | 389 | 342 § 207 | 260 | 205 | 160 | 1X5 | 71 | 2]
38 * 66801 1670 888 | 836G | 485 | 733 | 684 | 034 | 884 | 535 | 487 | 439 | 301 | 344 [ 298 | 252 | 200 | 1Gx 115 | 71 | 28
39 +66911 11-0 || 892 | 839 | 780 | 737 | 687 | 637 | 586 | 538 | 450 | 4471 | 392 | 345 | 209 | 253 | 207 | 161 | 116 | 72 | 28
40 ‘67022 110 806 | 843 | 792 | 740°| Ggo | 640 | 580 | 540 § 491 | 443 | 394 | 347 § 300 | 254 | 208 | 162 | 116 | 72 | 28
41 67133 1 oco | 847 | 795 | 743 | Go3 | 643 | 507 | 542 | 403 | 445 | 396 | 348 § 301 | 255 | 209 | 163 | 136 | 72 | 28
42 | 6245 | 11210 |l goa4 | 850 | 799 | 746 | GoG | Gas | 504 | 545 | 495 | 447 | 308 | 350 § 303 | 256 | 210 | 163 | xx7 | 73 | 28
43 67356 l1zo || 997 | 834 | 8oz | 749 | Gog | 648 | 596 | 547 § 497 | 449 | 399 | 351 | 304 | 257 | 21X | 164 | 117 | 73 | 28
44 67468 1130 9rx | 858 | 8oj 752 | 702 | 650 | 509 | 540 § 499 | 4571 | 401 | 353 § 305 | 258 | 212 | 165 | 138 | 73 28
45 +67581 1120 015 | 862 | 809 755 | 704 | 653 | Go1 | 552 | 501 | 452 403 | 354 | 307 | 250 | 212 | 166 | 128 | 73 | =8
46 +67693 11300 || 919 | 865 | 812 | 7587 yoy | G55 | Gog | 554 | 503 | 454 | 405 | 350 | 308 | 201 | 213 | 166 | 119 | 74| 29
47 *67806 N 923 | 86y | 815 | 761 | 710 | G58 | GoG | 556 | 506 | 456 | 407 | 357 | 309 | 262 | 214 | 167 J 129 | 74 | 2
48 67918 ::2,3 926 | 873 | 818 | 764 [ 713 | GG1 | Gog | 558 { 508 | 458 | 408 | 350 | 310 | 263 | 215 | 168 | 120 | 74 | 29
49 68031 ”‘3_0 930 | 876 | 822 767 | 716 | 663 | 611 | 561 } 510 | 460 | 410 | 360 § 312 | 204 | 216 | 168 | 120 | 75 2
50 68144 1140 | 934 880 | 825 | 771 | 719 | 666 | 614 | 565 | 512 | 462 | 412 | 362 | 313 | 265 | 217 | 169 § 121 | 75 | 29
51 +68258 11470 038 | 884 | 829 | 774 | 722 | 669 | G17'| 565 | Ax4 | 404 | 414 | 304 | 314 | 2606 | 218 | 170 | 121 | 75 | 29
52 68372 115'0 042 | 888 | 832 778 | 723 | 672 | 619 | 568 | 516 | 466 | 416 | 365 § 316 | 207 | 219 [ 171 [ 122 | 56 | 29
53 68487 ° 046 | 891 | 836 | 781 | 728 | G675 | G622 | s7o & 519 | 468 | 417 | 367 | 317 | 208 | 220 | 171 f122| 76 | 29
54 68601 :;:g 050 | 8os | 830 | 783 |7ar| 678 | 625 | sv3 | s21 | 470 | 410 | 368 | 319 | 269 | 221 | 1y2 | 123 | 76 | 29
55 68716 1160 || 954 | 809 | 843 | 788 | 734 [.G81 | 628 | 575 § §23 | 472 | 421 | 370 | 320 | 270 | 221 | 173 | 123 76 | 30
56 (8832 1150 08 | 0o3 | 847 | tor-j 738 | 683 | 630 | B77 § 525 | 474 | 423 | 372 | 322 | 27% | 222 | 174 124 | 77 | 30
57 | 0804y 1160 || 962 | 007 | 850 | 705 | 741 | G86 | G3g | 580 § s27 | 470 | 423 | 373 | 323 | 273 | 223 | 175 | 125 | 77 | 3o
58 | “GgoG3 116+0 || 966 | 010 | B854 | 798 | 744 | 6By | G636 | 582 | g0 | 478 | 426 | 375 | 325 | 274 | 224 | 175§ 125 | V7 | 30
59 +Goxy9 970 | o914 | 857 | 8oz | 747 | 692 | 638 | 585 | 532 | 480 | 428 | 370 | 426 | 275 | 225 | 176 | 120 | y8 | 3o
85, o | 26295 160l e | 018 | 861 | Bog | 750 | Gos | Gar | 587 | ga4 | 482 430 | 378 | 398 | 276 | 226 [ 177 { 127 | 48 | 30
5° | 10° | 15° |.20° | 25°| 30°| 35° | 40° | 45° | 50° | 58° | Go® | 65° | 7o° | y5° | Bo® { B5° | 00° | 95°
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"n: " BESSEL’S REFRACTION TABLES: {23}
l?'l
"TABLE V.—concluded.
Arguments—Apparent Zenith Distance and Reading of Barometer.
BAROMETER,

in. | in, in. in. in. in. in. in in. in. in. in. in. in. in. in,
Zen, Dist. | 280 28°2 28'4 | 28°6G | 288 | 29'0 | 292 29'4 | 2976 | 29*8 | F0'0 | 30°2 | 30°4 | 30°6 | 30°8 | 31°0

Plbi v bbb | b v | | b/l b | D] B [ b | b | b !

o v )
84 o 3 G ) 11 13 18 20 23 26 2 32 34 37 40 43 43
T 3 6 9 1r 15 18 20 23 26 20 32 34 3% 40 43 43
2 3160 9 1 15§ 18 20 123 1 26 | 29 f 32 | 34 | 37 | 40 | 43 | 45
3 3 6 9 1x 13 18 20 23 26 29 32 35 38 41 43 46
4 3 6 9 11 15 18 20 23 20 29 32 35 38 41 43 46
5 3 6 9 12 13 18 2 24 27 30 32 35 38 41 44 46
61 3] 61 o 15 d a8 | 21 | 2 27 | 300 33 1 35 | 38 | 4t | 44 | 46
7 3 6 9 2 15 18 21 24 27 30 33 35 38 41 44 46
8§ 3 6 9 13 18 21 2 27 30 | 33 36 39 42 44 | 47
9 3 6 9 12 13 18 21 24 27 30 33 36 39 42 44 47
g 316 9 15 4 18 b2 o2g | 2y | 3o f 33 | 36 | 39 | 42 | a4 | 47
11 3|6 9 2 | 15§ 8 | a1 2 27 | 30} 33 | 36 | 39 | 42 | 44 | 47
r2 3.1 0 9 12 13 | 18 21 2 2 30 | 33 | 36 30 | 42 | 45 | 47
13 3|6 9 | 12 Y5 f 18 foox | oag | o2y | 30 0 34 | 37 | 4o | 43 | 45 | 48
14 3 6 9 Iz 13 18 21 24 27 30 34 37 40 43 45 48
13 3 6 To 12 10 19 22 23 28 31 34 a7 40 43 46 48
16 3 6 Io 12 16 19 22 25 28 31 34 37 40 43 46 48
17 3 6 To 12 16 19 22 23 28 31 34 37 40 43 46 48
18 3 6 1o 12 16 19 22 23 28 31 34 37 41 44 46 49
19 3 6 o 12 16 19 22 23 28 31 33 38 41 44 47 49
20 3 6 10 12 16 19 22 23 28 3T 33 38 41 44 47 49
21 3 6 To 12 16 19 22 23 28 31 33 28 41 44 47 49
22 3 6 Io 12 16 19 22 23 28 31 35 38 41 44 47 50
23 3 6 10 12 16 19 22 23 29 32 33 38 42 43 48 50
24 3 6 10 12 16 19 22 26 29 32 33 38 42 45 48 50
25 3 6 10 12 17 20 23 26 29 32 35 38 42 43 48 30
26 3 7 10 13 7 20 23 26 29 32 36 | 38 42 | 43 48 51
27 3 7 10 13 17 20 23 206 29 32 36 28 42 43 48 51
28 ST o a7 f 2o | 23 | 26 | 29 | 32 ] 36 | 39 | 43 | 45 | 4 | &t
WS f 7 o by | a7 |20 | 23 | 27 | 30 | 33 | 36 | 3 3| 40 | 49 | 52
3o 3 7 o 13 17 20 23 27 | 30 33 36 39 | 43 | 46 49 52
31 3 7 10 13 1y 20 2 27 30 33 36 39 43 40 49 52
a2 3 7 10 13 17 20 3 27 | 30 | 33 | 36 39 43 | 40 49 52
a3 3 7 T0 13 17 20 3 27 30 33 37 40 43 47 50 53
34 3 7 10 13 17 20 23 27 30 33 37 40 43 47 50 53
35 3 7 10 14 17 21 2¢ 31 34 37 40 44 47 50 53
3 13 17 | 10| u | 1y 4 | 28 1ae f s 37 | 40 | 44 | a7 | g0 | 33
37 3 7 10 14 17 2 24 28 31 34 37 40 44 47 50 53
38 3 7 10 14 17 21 24 | 28 3t 34 38 41 44 | 48 51 54
39 3 7 10 14 17 L 24 28 31 34 38 41 44 48 51 54
40 3 7 1o 14 17 1 2 28 31 34 38 | 41 44 | 48 51 54
41 3 7 10 14 17 21 24 28 31 34 38 41 44 48 H 54
42 3 7 to 14 1y 21 24 28 31 34 38 41 45 48 51 3
43 3 7 10 14 17 21 25 28 32 35 39 42 43 49 52 55
44 Sl 7 to o L ay §oac | o235 | 28 | 32 | 35 | 30 | 42 45 | 49 | 52 | 55
43 4 7 11 13 18 22 25 28 32 a5 39 42 45 49 52 55
40 4 7 11 13 18 22 25 29 32 35 3 2 46 49 53 50
47 4 7 11 13 18 22 25 2 32 33 39 42 46 49 53 56
48 407 11 15 18 | 22 26 | 2 33 | a6 f 40 | 43 | 46 | 50 | 33 56
49 4 7 11 13 18 22 20 29 33 36 4 5 4 50 54 57
5o 4 7 11 13 18 22 20 29 33 36 40 43 47 50 54 57
A1 4 7 11 134 18 22 26 20 33 36 40 43 4y 50 R4 57
52 4 7 L 13 18 | 22 26 | 29 | 33 [« 36 | 40 | 43 | 47 | 51 LY
33 4 7 11 13 18 | 22 26| 30 | 33 | ar q 41 44 |47 51 55 | 58
54 4 7 1 13 18 22 20 30 33 a7 41 44 48 81 &4 58
55 4 | 8 15 19 23 | 26 | 50 | 3 a7 | 4 44 B | 52 | &5 | 58
50 4 8 2 14 19 23 20 20 34 37 41 44 48 52 53 59
57 4 8 2 15 19 23 2 30 34 | a7 42 44 48 52 50 59
58 |l 4 2L Ts L 19 g23 o2y o3 | g4 | a8 f o4z | 45 | 40 | 53 | 56 | 50
59 | 4 | 8 15 ) 19§23 | o2y | 31| 34 | 38 2 | 45 | 49 | 53 | 56 | Go
83 o 4 8 12 13 19 23 27 31 ad 38 42 t5 49 53 56 bo
i | in in, in, in, in, in, in, in, in, in, in, in, in. in, in.
| 28'0 | 282 | 28'4 | 28" | 28'8 [ 29'0 | 29'2 | 29'4 | 206 | 208 | 300 | 30°2 30'4 | 30°6 | 30'8 | aqu'o
I

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics * Provided by the NASA Astrophysics Data System
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BEesSsSEL’S REFRACTION TADLES.

TABLE VI

BEsseL’s TABLE oF VALUES oF LoG. B EXPANDED.

Argument —Reading of Barometer, in English Incles.

|

Joha-ClalbachLibrary Harvard-Smithsonian.Center for Astrophysics » Provided by the NASA Astrophysics Data System |

Baro- Baro- \ Baro- Baro- Baro- | i Baro-

meter. Log. B. | meter. Log. B. l1 meter. | - Log. B. meter. Log. B. meter. | Log. B. ‘ Meter. Log. B.
, T o a I
in. in, | boin ! in. in. | I in.

28'70 | — 001336 || 29700 | — 000885 | 29:30 . — 0'00438 | 29'60o | + 000003 || 29'q0 | + 00443 ; 30°20 | + 0'00876
*71 | — 001321 ‘01 | — 0’00870 31 — 0'00423 ‘61 | + 0'00020 ‘91 | + 0700458 | 21 | + o008go
*72 | — 0'01306 ‘02 | — 000853 32 | — 0'00408 62 ' 4 0°00034 ‘92 | + o'00472 22 | + 00090
*73 | — o'o1291 ‘03 | —o00840 | 33 ! — 000394 63 | + c'00049 ‘93 | + 000487 ! 23 | + o0'00gIQ
‘74 | — 001276 ‘04 | — 0'00825 | 34 ] — 0°00379 ‘04 - + 0'00063 ‘04 | + o'oodo1 ‘24 | + 0’00934
75 | — 001260 05 | — o'co810 | 35 | — 0'00364 63 '+ 0'00078 93 | 4 0'00516 gk 25 | + 0'00948
76 | — 001243 | 06 | — 000795 36 | — 0°00349 | ‘66 4 0'00093 ‘96 ' + 000330 || ‘26 | 4 0'00g62
*77 | — oo1230 | ‘07 | — 000780 ‘ 37 | — 0°00334 || ‘67 © 4+ o'co107 | '97 | + 0700343 | 27 | + 000977
*78 | — 001215 | 08 | — 0'0076) ! 38 | — o0'co320 | 68+ o'ool22 | ‘98 | 4+ 0'00359 i 28 | + 00099l
*79 | — 001200 09 | — 000730 | 39 — 0°00303 | ‘09  + 0'00136 ! 99 | -+ 000374 ‘29 | 4 o'o1006

‘ P ! o |
‘80 | — 001183 10 | — 000735y 40 | — 0°002QO | *70 i 4+ 0'00131 | 30'00 | + 000588 | ‘30 | 4 o'o1020
‘81 [ — 001170 ! 11 —ooo07z0 | 41l —o0wo275 1 71 4 0'00166 ‘o1 | + 00060z | ‘31 | + 001034
82 | — 0’01135 | 12 . — 00070} | ‘42 | — 000260 72 | + o'oo180 ; 02 | + 0'00017 | 32 |+ 001049
*83 | — 001140 | ‘13, —o0'006go ' 43  — 0002406 ! 73 " 4 o'001gH '03 | + 000631 ; ‘33 | + o'01063
‘84 | — oo1123 5 14 | — 000675 | 44 | -—0'00231 74+ 000209 | 04 | + 000646 © 34 | + 001077
I ‘ i [ ‘ k
85 | —owirto ' 115 | — o'ocb6o | 45 | — 0'co216 | 7H 4 00022 | ©0d | + 000660 © 35 | + 001092
86 | — 001005 | 16 | — 000646 1 46 | — croo201 | 76+ 0'00239 | 06 | + 000674 | 36 . + o'o1106
*87 | — oro1080 17 | — 000631 | 47 + — 0'co186 | 77 . + 0°00253 ‘07 . + 0'cob68g i ‘37 ' -+ o0l120
‘83 | — 001065 ‘18 | — 000016 ‘48 | — oroo172 ! 78+ 0002068 ! ‘08 | 4+ 0'00703 | 228 ' 4 001134
‘89 | — o'o1050 19 | —ooobor T 49 | — oc01d7 | 79+ o'co282 | ‘09 ' + 0'00718 :‘ 39 . + o'o1149
i | | i i |
. cap | ‘ I h
‘g0 | — 0'01035 | 20 | — 0'00386 50 | —croor42 ! ‘30 + c'00297 | ‘10 ' + 000732 40 | + 001163
‘91 | — oo1020 ‘21 | — 0°00571 51 ‘ — o'col127 | ‘81 + 000312 | ‘11 . + 0°00746 ! 41 i + oo1177
*92 | — 0°0100) 22 | — 000556 52 ; — 000113 | 82 | 4 0'c0326 ‘12 4 ¢roo761 | ‘42 . + 0'01192
93 | — 000990 i 23 | — 0'00342 . 03 —ocoog8 83 | 4+ 00034l | 15 4000775 | 43 4 001206
‘g4 | — 000975 E 24 | — 0'00d27 54 — 000083 | 84 + 0°00353 U ‘14 + 0°007g0 | ‘44 | + oo1220
) ! | ‘ o] ‘ l ‘ 1 i
'gir) — 0‘00969 : 25 | — 000512 59 © — o'ocol8 ‘65 -+ o0'c0370 i. ‘15 | + 0’00804 | 45 | + 001235
g6 | — 0'00943 | 6 | — 0004g7 56 | — 0'co0d4 36 + 0°00385 ;) ‘16 . + 000818 .' 46 | + o'o1249
‘97 | — 000930 || 27 | — 000482 57 | — 0'0003g |l ‘87 4+ o'codgq ‘17 . -+ 000833 ,i 47 | + 001263
‘98 | — 0'00q15 28 | — 000463 58 . — o'oo024 | ‘88 © 4- 0’00414 wl ‘18 4+ o'co847 | 48 | + oo1277
‘99 | — 000900 ' 29— 0°00403 39 ' — ooool0 | ‘89 + c'oo428 | ‘19 + croc802 Li ‘49 | + o'o1292
| | v !
o | | | . | !
29'00 | — 000885 || 2930 ; — 000438 1 2g:60 | + 0°00003 ! 29°90 | + ocogqd | 3020 + 000876 || 3050 | + 001306
l ‘ T T . ! o G
3
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BESSEL'S REFRACTION TABLES.

TABLE VIIL
BesseL's TABLE oF VALUES oF Loc. T.
Argument—Reading of the Thermometer attached to the Barometer, in Degrees of Fahrenheit.
Attached Attached l Attached Attached \ Attached , Attached |
Thermo- Log. T. Thermo- Log. T. Thermo- Log. T. Thermo- Log. T. Thermo- Log. T. | Thermo- Log. T.
meter. meter. meter. meter, . meter. I meter. |
— e ——— | ————
o o o o \ o > '
20 + oooo47 || 32 + 000000 44 | — orco047 55 | — orooogo : 67 — 000136 9~ 000182
21 + 0700043 33 | — o'ooo04 56 | — o0'000g3 \ 68 | — oroo140 80 ] — 600186
22 + 000039 34 | — o0'00008 45 | — 000051 57 | —oo00g7 | 69 | — 0'cO144 81 | — ooo1g0
23 | + 000035 46 | — 0'00054 58 | — oool01 | ‘ e
24 | + 0'00031 35 | — o'o0012 47 | — 0700058 59 | — 000103 \ 70 | — o'o0148 ’ gg T 0.0019‘;
36 | — o'oco16 48 | — 0'00062 | 71 | —o000132 34 — 90019
25 | + oro0027 3% | —o00020 || 49 | — 0'00066 } 6o | —o'oo10g | 72 | — 000136 | 4 1 —ooozoz
26 + o'oo0024 38 \‘ — 000023 { 61 | —oro0113 | 73 — oroo160 ‘1 85 . 6
27 + o'ooo20 39 — 000027 | 50 — 000070 62 t — 000117 | 74 | — 0'00163 | 83 - o.oozo
28 + o*ooc016 ] | 51 | —ooo0o74 | 63 | —ocorzl ¥ g - o‘oo-og
29 | + oooo12 40 | —o000031 i 52 | —o00078 I 64 | — 000125 75 | — 000167 | 8% L 00021
41 | — 000035 53 | — 000082 | 76 | — 000171 ;, 8 | — ¢roozly
30 | + 000008 42 | — oroo0039 54 | — 0700086 65 | —ooo129 | 77 | —o00173 ! 9 T o022t
31 + o'oooo4 43 | — 000043 66 | — o'00132 78 | — 000178 1[ 9o | — 000225
TABLE VIIL
.
BEesseL’s TapLe oF VALUES oF Loa. 7.
Argument—Reading of Exterior Thermometer, in Degrees of Fahrenheit.
| o | | T - T
Ext ; Ext. : Ext. o 1 Lxt, . i Ext . :
Tli(e . Log. 7. ] Diff. Ther. Log. 7. Diff, Ther.| Log. 7. Diff. i Ther,! Log. 7. ' Diff. | Ther Log. v ! Diff.
! . ; _ e e o
i 1 | I | |
o o I ! ! ! { i
15 | + 002969 28 | 4 oo1801 o P i . s | i | . [
oaon | =91 ) —88 || 40 | + 000750 | 52 . — 000273 | o< 64 —o0'01278 |
16 + 0.028?3 —qr1 || 29 +oo1713 —3 41 | + 0'00664 _gg 53 | — o0r00360 _gf’ j | P —82
17 | + 002787 -—qo 9 42 | + 0'00578 54 . — 0'00444 +1 65| — 001360 |
18 | + 002697 : 30 | + oo1624 . —86 i . | | | —83
+ 002606 | T | 31| + 001536 —88 || 43 | + 0'00492 —86 —84 | 66" —o00o1443 | —82
19 3 + o 3 —88 || 44 | + 0'00406 | 55+ — 000528 —36 I 67 | — 001525 | —32
o= —92 ,.g o.oxgg —88 —86 | 56 | —ooob1z | o | 68 ' — 001607 ; —Sz
20 | + 0_02‘):%‘ —88 g ig,m g —87 || 45 | + 000320 | _ oo 57 | — 0'006q8 | —83 I 69 | — 001689 |
2+ 0'02236 —qo 4 o127 88 46 | + 0'00234 —-82 58 ' —o0o780 '« o7 ‘ T —81
22 | + 0’02 —8 - - + 000149 21 59 — 000863 2| 70 — 001770
23 | + o022 91l 35| + oo1185 47 49 | 385 7 —381
. ‘,‘.’7 =9Il 36 | + o'o1008 —87 |l 48 | + 000064 | _ o= —83 71 ! — 0’01852 —3
24 | + o021y g o H o-ol 9% 1 —87 || 49 | — 000021 ° 60 — 000946 | _ga il 72 | — 001933 —82
5 02068 —°9 ‘3; M o_olO;l —87 —85 ‘ —oor029 | g3 3 — 0'0201) —8;
26 H 0020 —8g || 2 + o-oog“4 —87 || S0 | — o'o0106 —85 2, —oolliz | _ g3 74 — 0'02096
2 + 0.01379 —89 9 0857 8 ’1 | — 0'00Ig1 8‘) 63 | — oo1195 -—8" —81
27 | + ooibgo —89 7\ 52 | — 000275 | T | 64 | — cro1278 2l 75 | = oo2177
28 | + oo1801 40 | + o 00750 ! | '

GREENWICH OBSERVATIONS, 1853.—APPENDIX.
John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics * Provided by the NASA Astrophysics Data System
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{26} BESSEL'S REFRACTION TABLES.
TABLE IX.
O
BEssEL’S TABLE OF VALUES OF A AND A, AND oF Lo¢. MEAN REFRACTION (FOR ZENITH DISTANCES GREATER THAN 85°).
Argument—Apparent Zenith Distance.

e | gy i Dt || 7D, Log. DIff. A Diff. A Diff.

Z.D. Mean Refr. Diff. 4. i Diff A ! Mean Refr. B R T
- B
!

35. o | 27668 10127 | 11229 - 83. 32 2 '83393 132 10165 . 11563 .
1 ~'§681; 131 10127 | 11234 g .53 83525 1%1 10166 - 11570 §
2 76948 I :;? 10128 | ; 1°1240 5 (1 o4 *83656 3 10167 L 1°1578 ;
3 : . 10128 ! 11245 ; K & -

i -;;323 P10 1o1zg | 1°1231 6 55 -83788 131 10168 | 1°1585 8
o 131 Tl 6 56 ‘83919 131 1'0128 X 1'1293 3
5 7 0130 | 1°125 - 5 ‘84050 10169 1 1601
g .iZifT 131 :-g:;g | o 1'12&2 2 5; '8118( :gi 1°0170 ; 11608 g
7 "§;6é1 lﬁ? 10130 ! ; 1'126; g 39 84312 3 10171 1 1°1616 g
8 . 7773 s 10131 | 1°127! = .
9 ';;;g: 10 10132 ! 1°1278 2 186 o 84444 134 1°0172 . 1°1624 3
131 ; 1 6 1 ‘84578 134 10173 . 1'1232 3
: 3 2 1°0133 1°1284 2 34712 3 1°0174 v 11640
:? ';5?23 : 100 1°0134 ; 1°1290 2 3 ‘ 84846 :;g 10170 ; 1:‘2%9 g
12 78253 | 12? 10134 . 1'1396 6 4 | 84981 ; 1°0176 1 1°1657 o
s sy, | 130 Lot 1 L1308 6 5 85115 o 10177 11665 |
14 78514 10136 1°1308 ) o115 134 ) 1 e 9
;130 o 6 6 85249 134 101738 ! ;-;6gt 3
5 786 (- 10136 1°1314 7 85383 1°0179 3
:Z ';87;1 1o 1°0137 ! 11320 g 8 83517 igg 1-0180 i 1:1690 9
17 78904 Iéo 10137 ° 11326 6 9 85652 10181 11699 5
3 79033 ot 10138 ! 11332 134 1
1q ';gxgs 130 1-015q ! 1°1338 6 10 85786 13 1°0182 . 1°1707 9
: 130 i 1 6 11 83920 1$1 10183 . 1:1716 3
20 79293 130 1°0140 . 1°1344 6 12 *86054 135 10184 L 1.17;§ 9
70425 ) . 1°1350 13 8618 1°0185 1°173
21 79425 12g 10141 o S 7 ) 9 134 o1 L 111733 3
22 79354 130 1°0141 . 1-1322 6 || 14 86323 134 1°01 1 74 o
z$ :Zgg?t 129 ::giig ! :'1375 7| 15 86457 13 10187 . 1'|7§o 9
* a 130 o 6 16 86591 léi 1'0138 . 1'1729 3
25 79943 1°0143 11376 17 86723 Py 10189 I 1°1767 9
zé 'égg;z 119 1-0114 ! 11382 ? 18 86860 igz 1°01g0 \ 1:1776 3
27 ‘80202 :;g 10145 i 11339 6 i 19 86994 134 10191 1 1°1784 .
. ; . 1139
zg '28222 129 1-2112 ° l‘i:g; 7 20 ‘87128 143 10192 . 11793 9
150 Lo 6 V 21 ‘87271 143 10193 . l'xgoz 3
30 | +8odgo 101 1°1408 | 22 ‘87414 1°0194 2 11812 9
31 '807?q 129 1‘011g : 1°1413 ; p 23 87556 ;ié 10196 . x:lggx 1o
3 80848 129 10149 o 11422 6 | 24 *87699 1°0197 11831
33 809 129 1°0149 11428 b 143 1 10
"5‘) SIigé 129 1 ~oll"t£) ! 1°1435 | 7 0 25 ‘87842 142 10198 . 11841 9
129 I E 7 H 26 87984 113 1°0199 ; 1:1220 1o
35 81230 12 1:o1dt | 11442 ; oy ‘88127 143 1.0200 ! ;~:860 9
36 81364 122 1ro1d2 | 1°1449 | 7 | 28 ‘88270 142 1.020; 1 8 g 9
37 81493 129 10153 | 1'142(3 | 7 l; 29 ‘88412 4 1020 , 7 .
gg .giggf 129 izzigi i ! 1':172 ! 7 “ 30 +88555 148 1'0204 L 11888 1o
' 6 il -88703 4 1 °020) 11898
129 1 I 31 887 149 0 . 1998 10
40 ‘81880 125 1°0155 . 1°1476 ; M 32 *88852 148 l.ozo8 ) :.19? n
41 *82000 12% 1°0156 o 1°1483 7 w 33 *8gooo 148 l.ozo . ) 919 10
42 82130 = 10156 ; 190 | 34 | 89148 1°0209 1°1929 o
43 82235 129 10157 11497 | g | 1 149 1 '
44 ‘82380 120 10158 ! 11500 | fr 35 | 89297 148 1°0210 . 1.1939 o
126 1 17 w 36 i ‘89445 148 o211 . 1'19g9 -
45 82506 125 1 0159 . 171512 Tl §7 | 89593 149 10212 2 171960 g
46 82631 25 1 o160 o 11519 7 G380 89742 148 10214 \ x'lggo o
47 82756 1z 1 0160 11526 39 \ ‘89890 10215 11980 o
48 ‘82881 12201 oi61 | ! 11533 | 7 l | 148 I
49 *83006 12 10162 ! 11540 7 |, 40 E *goo38 154 1°0216 . 171990 | |,
‘ 125 1 7 41 | 90192 . 1°0217 1 *2001 10
5 9034 . 1021 2 12011
50 83131 131 10163 . 11547 3 42 90347 154 0219 ; : i
51 83262 5 1°0164 11555 3 43 *goHol 154 1°0220 . 1.2022 .
85. 52 | 2°83393 1ot 10165 ! 1°1563 86.44 | 290655 10221 12033

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics * Provided by the NASA Astrophysics Data System
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BESSEL’S REFRACTION TABLES.

27}

TABLE IX.—conclurded.

Argument—Apparent Zenith Distance.

" Log. | . . . .
Z.D. Mean Refr. Diff. A Diff. A Diff. Z.D
85.4; 2906355 1°0221 1°2033 8;i3£
155 2 8 33
45 *‘go810 - 10223 12044 34
46 9064 :;4 10224 ; 12004 i?
47 ‘91118 2 10220 . 12065 " 35
48 ‘91273 :;; 10226 2 12076 o 36
49 91427 ) 1-0228 12086 37
154 1 11 53
50 ‘91581 159 1°0229Q . 12097 12 39
51 91740 166 10230 2 12109 |
52 ‘91900 5 1°0232 . 1:2120 | 40
53 92059 13? 10233 . 12132 12 41
54 ‘92218 9 1°023) 12144 . 32
160 2 12 43
55 92378 - 10237 12156 44
56 92537 129 10238 ; 12168 if
57 92696 162 10240 | 12179 | o 45
58 ‘92856 = 10241 1°2191 46
59 93015 19 1°0243 2 12203 | 12 47
1359 1 12 48
87. o ‘93174 - 1°0244 1°2210 )
1 93339 :gg 10240 f 12228 ii
2 ‘93504 16 1°0247 2 1°2240 3 50
3 93668 64 10249 12233 ) 51
4 193832 154 10250 ! 12265 |12 52
165 2 13 53
5 *93997 10252 1°2278 . 54
6 Q4161 :gé 10253 ; 12291 ig
7 94326 16. 10235 . 12304 ) 55
8 94490 6% 10256 12316 N 5
9 *94653 1o 10238 2 1 +232¢ 2 57
’ 164 2 13 58
10 ‘94819 1 0260 12342 59
11 94990 17; 10262 f 12355 12
12 95162 172 10263 2 1°2368 | ' |188. o
13 193334 1;1 10265 2 12382 Ii 1
14 93305 1 r0267 12395 ) 2
172 2 14 3
15 936 1-026 1 °2409
6 '9’877 172 : ? 2 1'2+zé 13 *
! 99049 171 1027 1 4 13 B
17 96020 172 1°0272 2 172435 | 5
18 196192 I;x 10274 2 1°2449 '1 6
19 06363 10270 12463 7
172 2 13 8
20 96535 2 10278 12476 - 9
21 *96708 170 1 0280 ; 12491 lg
22 16382 172 10282 2 1°2506 | - 10
23 97055 7% 10284 12520 + 1
24 ‘97228 17 10286 2 12535 | 1Y 12
174 2 . 15 13
25 97402 173 10288 ” 1 °2000 14 14
26 97575 17" 1020 » 12564 1%
27 97749 17t 1°0292 2 12579 ]% 15
28 ‘97922 7 1°0204 o259 - 16
29 98095 173 10296 2 12609 o 17
174 2 10 18
30 98269 10298 12624 19
31 98446 :77 1 *0300 ; 12640 :2
8-.32 | 298623 77 1 "0302 172656 88. 20

Log.
Mean Refr.

298623
‘98800
"98977

'991354
99331
‘99508
996835
2 '99802

S ‘00039
00216
‘00393
00371
‘00748

*0092J)
‘01102
‘01279
101496
01634

01811
*01993
02180
02373
02561

02748
02930
‘03123
03311
"03499

*03686
‘03880
‘04074
‘04269
‘04463

04658
04852
05046
'0d241
109435

05629
05828
06027
‘06226
06425

06625
06824
‘07023
07222
‘07421

3+07620

137

Biff.

177
177
177
177
177
177
177
177
177
177
178
177
177
177
177
177

/1
178

177

1388
187
1338
187
188 )
187
188
188

194
194

195
19+
195

194
194
195
194
104

199
199
199
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