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??? C- ilTHO* the description and use OF THE longitude scale, or lunar corrector, FOR READILY clearing the apparent lunar distances FROM THE effects of parallax and refraction; AND FOR FINDING THE APPARENT TIME from the altitude of the sun, or a star. david thomson. THE SECOND EDITION, GREATLY ENLARGED AND IMPROVED, CONTAINING ALL THE TABLES required with the nautical almanac, and scale, IN FINDING THE LONGITUDE either by lunar observations, or chronometers. london:printed for the author, andsolp, with the scale, by mr. bate, mathematical and philosophicalinstrument maker, 17, poultry. 1823. (?Šntei-t??f at ^tat?Žoner?Š' ?Ž^a??L



??? Plummer and Brewis, Printers, Loye Lane, East Cheap.



??? preface. The method of finding the Longitude at Sea by means of observationsbetween the Sun and Moon, or between the Moon and a Star, commonlycalled Lunar Observations, is daily getting into more general practice ; andprobably, in a very few years, every person will be qualified to determinethe Longitude by this method, who undertakes to conduct a Ship fromone place to another, where he may be several days without seeing land;for the error in the Longitude by account will frequently be greater in24 hours, than the error in the Longitude when found by a good LunarObservation. The operation of clearing the Apparent Lunar Distances from the effectsof Parallax and Refraction, in order to find the True Distance, has generallybeen considered the only difficult part of the calculations which are necessary,in finding the Longitude by the Lunar Observations, and a great varietyof methods have been invented with the view of rendering this part of

theprocess as simple as possible. In the year 1816, the Author of this pubhsheda pamphlet, containing the description and use of a Sliding Scale inventedby him for the purpose of finding the True Lunar Distances, and theApparent Time from the Sun's Altitude, with the other necessary data.This Scale met with the approbation of the Astronomer Royal, and also withthat of several other eminent Mathematicians and Astronomers, some ofwhose names are given in the pamphlet before-mentioned; and the inventortrusts that the Scale in its present improved state, will be found still moreworthy of attention. The principal object in view in the alterations introduced on the Scale hasbeen to avoid as much as possible the distinction of cases in the correctionof the Lunar Distances. This has been so far effected, that it is presumedthe Rule now given can hardly be misunderstood by any person who pays



??? PREFACE. the least attention to it; and the process is so short, that the ApparentDistance may be Reduced in about two minutes, so correctly, as \eryseldom to dilFer more than one or two seconds from the True Distance asobtained by the most rigid calculation. The operation of finding the ApparentTime by the Scale is also rendered more simple, and Examples are given ofthe application of the Scale, in determining the Longitude both by LunarObservations and Chronometers. The Tables are also more correct and extensive than in the former Edition,and no other Tables are required in deducing the Longitude either fromLunar Observations or Time-keepers. Table VL, which contains the thirdcorrection to be applied to the Apparent Lunar Distances according to theRule now given, is new. The construction of this Table has been a workof very considerable labour; this will be readily credited, when it isconsidered that the third correction combines six

small corrections whenapplied to a distance between the Sun and Moon, and_five when the distanceis between the Moon and a fixed Star. For the correctness with which the operations may be performed by theScales, the Inventor must acknowledge himself much indebted to Mr. Bate,for the great pains taken by him in laying down new hnes to divide from.These lines are perhaps more accurate than any of a similar nature hithertoconstructed, at least the Author has not met with any that could becompared with them in this respect. Scales of either Two or Three Feet in length may be had; the operationsare performed in the same manner by both. The result will, in general,be more accurate when the Three Feet Scale is used; but the short Scalewill not cause any error of material consequence in the practice of Navigation,for this error will very seldom amount to three miles of Longitude.



??? description op the lines on the three feet scale. On the side marked Lunar Side are the following lines : L On the upper fixed part is a line marked Apr. Dist. .This is a line ofLoKarithmic Tangents, commencing at the right hand at 28Â°, and mcreasing to-wards the left up to 88Â° 40'; each degree from 28Â° to 70Â° is divided into 6parts, so that each division is equal to 10 minutes of a degree. From 70 to88Â° 40'each degree is divided into 12 parts; each division is therefore equalto 5 minutes. II On the fixed part, at the right hand extremity, is the Moon's Ho a. Par.Each minute is divided into 6 parts, so that each division is equal to 10 seconds. III.nbsp;On the upper edge of the slide is a line of Logarithmic Sines, markedApp. Dist. This line commences towards the left hand at 28Â°, and increasestowards the right up to 90Â°; each degree from 28Â° to 40Â° is divided into 6 partsor to 10 minutes of a degree ; from 40Â° to 60Â°

each division is equal to 15 mi-nutes ; from 60Â° to 70Â° each degree is divided into 2 parts or to 30 minutes ;from 70Â° to 85Â° each division is a degree; and there is no division between85Â° and 90Â°. IV.nbsp;On the slide to the left of the last mentioned line is the Moon's Hor. Par.Each minute is divided into 6 parts; hence each part or division is equal to 10seconds. The hor. par. on this line increases in a contrary direction to that onthe fixed part. V.nbsp;On the lower edge of the slide is a line of Logarithmic Sines, markedApp. Alt. (for apparent altitude.) This line begins at 5Â°, and increases towardsthe right hand up to 90Â° ; each degree from 5Â° to 20Â° is divided into 12^parts,so that each division is equal to 5 minutes of a degree; from 20Â° to 40 eachdivision is 10 minutes; from 40Â° to 60Â° each division is 15 minutes; from 60Â°to 70Â° eadi degree is divided into 2 parts or to 30 minutes ; from 70o to 85Â°each division

is a degree ; and there is no division between 85Â° and 90Â°. VI.nbsp;On the lower fixed part is a line of numbers, marked Corr. (for Correc-tion.) This line commences at the left hand ; the first division is 1 minute, andthe last or right hand division is 1Â° 40'. The minutes are subdivided as fol- ÂŽnbsp;B



??? lows : from 1' to 20' each minute is divided into 12 parts, so that each divisionis equal to 5 seconds of correction; from 20' to 50' each minute is divided into6 parts or to 10 seconds; from 50' to 1Â° 20' each minute is divided into 4 partsor to 15 seconds; and from 1Â° 20' to 1Â° 40' each minute is divided into 3 parts,hence each part is equal to 20 seconds. VII. On the fixed part below the line of correction is the complement of thecorrection to 2Â°; this line is marked Cojip. Corr. The right hand division is20 minutes, and the left hand one 1Â° 59'; and all the numbers in this line arerespectively equal to what the numbers on the line of correction which are at thesame vertical lines want of 2 degrees ; thus, the number on the line of correctionbeing 40 minutes, the number on the complement of correction is 1Â° 20'; or, ifthe number on the line of correction be 1Â° 10', the number on this line is 50 ini-nutes, and so on; also, if the number on the line of correction

be 42' 30quot;, thenumber on this line will be 1Â° 17' 30quot;, the two numbers together beino- alwaysequal to 2 degrees.nbsp;Â° On the side marked Time Side are the following lines : I. On the upper fixed part is a line of Logarithmic Co. Sines, marked HalpSum, beginning at 0Â° at the right hand, and divided as follows : from 0Â° tothere is no division ; from 5Â° to 20Â° each division is a degree ; from 20Â° to 30Â°each degj-ee is divided into 2 parts or to 30 minutes ; from 30Â° to 50Â° each di-vision is 15 minutes ; from 50Â° to 70Â° each degree is divided into 6 parts or to10 minutes; and from 70Â° to the left hand division (viz. 89Â° 25') each degree isdivided into 12 parts, so that each division is equal to 5 minutes. IL On the upper edge of the slide is another line of Co. Sines, marked Lat.(for Latitude.) This line is divided and numbered exactly in the same manneras that on the fixed part. IIL On the lower edge of the slide is a line of Logarithmic Sines,

markedDi?f. (for difference.) This line begins at the left hand at 0Â° 35', and increasestowards the right up to 90Â°; from the beginning of this line up to 20Â° each de-gree is divided into 12 parts, so that each part is equal to 5 minutes; from 20Â°to 40Â° each degree is divided into 6 parts or to 10 minutes ; from 40Â° to 60Â° eachdivision is equal to 15 minutes ; from 60Â° to 70Â° each division is 30 minutes;from 70Â° to 85Â° each division is a degree; and there is no division between85Â° and 90Â°. IV; On the lower fixed part, adjacent to the slide, is a line marked Time P. M.This is a line of versed sines divided into time; from the left hand up to 4h. eachminute of time is divided into 2 parts or to 30 seconds ; from 4h. to 6h. eachdivision is 1 minute of time ; from 6h. to 8h. each division is 2 minutes ; from8h. to Ilh. each division is 4 minutes ; and from llh. to 12h. each division is20 minutes of time. V. Below the last mentioned line, is a line marked Time A. M.

This line isof the same nature as the last, and the hours, amp;c. on this are respectively thecomplements to 24h. of the hours, amp;c. immediately above them; that is, whenthe hour on the P. M. line is 4, the hour on this is 20 ; or, if the time on theP. M. line is 2h. 35m. the time on this will be 21h. 25m. and so on. The divi-sions for the minutes, amp;c. on the P. M. line answer for this line, observing toreckon from right to left; thus, if the time pointed out on the line above be



??? 3h 17ra. 30s., the time on this will be 20h. 42m. 30s. The hours amp;c. on tiMline are for astronomical time; if civil or nautical time be wanted, reject Uh.from the time given by this line; the remainder will be tVe civil or nauticaltime A. M. The sliding brass clasp contains the Declination. This h a portion of aline of Co. Sines. The left hand edge of the clasp is 0Â° ; the first division fromthis towards the right is 5Â°; from 5Â° to 15Â° each division is a degree; from 15to 32Â° each division is half a degree or 30 minutes. description of the two feet scale. The lines on this scale are of the same nature as those already described in the three feetscale, and are marled in the same manner. The description begins as before onthe LcNAii Side. T. Each degree of the A pp. Dist. on the fixed part, from 28Â° to 80Â°, is di-vided into 6 parts, so that each part is 10 minutes of a degree ; above 80 eachdivision is 5 minutes. II.nbsp;Each minute of Moon's Hon. Par. on

the fixed part, and also on the slide,is divided into 4 parts or to 15 seconds. III.nbsp;The App. Dist. on the slide. From 28Â° to 40Â° each degree is dividedinto 4 parts, or to 15 minutes of a degree ; from 40Â° to 60Â° each division is 30minutes : from 60Â° to 80 each division is a degree ; the division between SO and85Â° is at 82Â° 30', and there is no division between 85Â° and 90 . IV The App Alts. From 5Â° to 10Â° each degree is divided into 12 parts, orto 5 minutes of a degree; from 10Â° to 20Â° each division is Ip minutes ; from20o to 40Â° each is 15 minutes ; from 40Â° to 90Â° the divisions are the same asthose in the line last described. V.nbsp;The line of Cour. From 1 to 10 minutes each division is equal to 5 se-conds of Correction; from 10' to 30' each division is 10 seconds ; from 30 to 50each minute is divided into 4 parts, or to 15quot; ; above 50' each division is 30 se-conds of Correction. VI.nbsp;The CoMP. CoRR. This line will be

easily understood by referring to thedescription of the corresponding line on the 3 feet scale. The Time Sibe. I. The H iLP Sum. The first division to the left of 0Â° is at 5Â°; the divisionbetween 5Â° and 10Â° is at 7Â° 30'; from 10Â° to 30Â° each division is a degree ; from



??? 30Â° to 50Â° each dej?ree is divided into 2 parte; from 50Â° to 70Â° into 4 narts â€?and from 70Â° to 80Â° into 6 parts, or to 10 minutes r from 80quot; to the end of the'seale each division is 5 minutes of a degree, TTnbsp;divided and numbered in the same manner as the Halt Sirms'. III.nbsp;The Diff. From the left up to 10Â° each division ia equal to 5 minutes â€?from 10Â° to 20Â° each is equal to 10 minutes; from 20Â° fo 40Â° each degree is'divided into 4 parts, or to 15 minutes; from 40Â° to 60Â° each division is 30 mi-nutes; from 60Â° to 80Â° each division is a degree; the division between 80Â° and85Â° is at 82Â° 30'; and the division next to 90Â° is 85Â°. IV.nbsp;The Time P.M. From the left up to 3h. each division is 30 seconds oftime; from 3h. to 5h. each division is a minute; from 5h. to 8h. each division is2 minutes; from 8h. to lOh. each is 4 minutes; from lOh. to 12h, each divisionis 30 minutes. V.nbsp;The Time A. M. This

line has the same relation to the Time P. M. asthe corresponding line on the 3 feet scale, that is, the hours on the A. M. lineare merely the complements to 24h. of those on the P. M. line, and the minutes,amp;c. increase in a contrary direction. VI.nbsp;The Declination on the brass clasp. The left hand edge of the clasprepresents 0Â°; the firstlt;division from this towards the right is 4Â°; from 4Â° to 10Â°each division is 2 degrees; from 10Â° to 32Â° each division is a degree. REMARKS. I.nbsp;In the first rule for correcting the Lunar distances by the scale, the line ofCork, is only to be used; the use of the Comp. Coru. is explained afterwards. II.nbsp;The apparent time whether before or after noon may always be found bythe P. M. line, for the time on that line is the horary distance of the observed ob-ject from the meridian; therefore when the Sun is observed in the morning, thetime given on the P. M. line being subtracted from 24h. gives the

astronomicaltime, or from 12h. gives the civil or nautical time. The line of time A.M. isonly to save the trouble of these subtractions. III.nbsp;If any difficulty be found in setting by hand a particular part of the slideexactly to any given place on the fixed part, it may be very easily and accuratelydone, by striking with any small thing (such as a pen knife) on the end of theslide, or the fixed part, according as you wish the ^lide to move to the left orright; and in reading off the corrections, amp;c. it will be found useful to trace thedivisions with the point of a pen-knife, or any thing else with a sharp point. IV.nbsp;On the fines of Sinas and Co-sines, the space that is between 90Â° or 0Â°,and the first division towards the left is always equal to 5Â°; but a degree next to90Â° or 0Â° takes up a much less part of that space than a degree next to 85Â° or 5Â°that is, 86Â° is farther to the right of 85Â° than 89Â° is to the left of 90Â° ; and sup-posing the whole

space to be divided into 100 parts, then on the lines of Sinesthe number of those parts reckoned to the right from 85Â°, which the higher de-grees will occupy respectively, is nearly as follows, 86Â° â€” 36, 87Â° = 63,88Â° = 84, and 89Â° ir 96. And on the lines of Co-sines 1Â° will be 4 of thesame parts to the left of 0Â°, 2Â° = 16, 3Â° = 37, and 4Â° = 64. It will be pro-per to attend to these remarks on the space between 85Â° and 90Â°, when correct-ing a distance between 85Â° and 95Â°; the line of App, Dist. on the slide being a



??? f c- And in findine- the apparent time when the Latitude of the place'robse ;Sn itt tLn the 'sjace between 0Â° and 5Â° on the line of LaxsWuld be estoated in the proportion here given, tins bemg a hne of Co-smes.itoYhe declination, when under 5Â°, must be thus estimated. PROBLEM I. Given the Apparent Distance of the Moon from the Sun or af.ed Star, together^M the Apparent Altitudes of the ohjeets, and the Moon's horizontal parallax, to find the true Distance. RULE. 1 Set the ADoarent Distance on the sUde, to the Moon's Hor. Par. on the fixed1 bet thenbsp;rent Altitude of the Sun or Star is the correc- rr'vtiXS^ySnbsp;from the Apparent Distance. 9 Set the Moon's Hor. Par. on the slide to the Apparent Distance on the fixedId opposite to the Moon's Apparent Altitude is the second correction whichFs lo bfaS to the Apparent Distance when less than 90Â°, but to be subtractedwhen the Distance is greater than 90Â°. 3. Take the third

correction from Table VL corresponding to the gwen D|stanceand AltUudes, this correction is always to be added to the Apparerit Distance.These 3 corrections being applied to the Apparent Distance will give the True Distance.nbsp;â€ž , . . N. B. When the Apparent Distance is greater than 90Â°, subtract it from 180 ,and work with the supplement on the Scale. EXAMPLE L Snnnose the Apparent Distance between the Moon and a Star is 60Â°, the Ap-parenTCitudenbsp;Star 24Â°, and that of the Moon 16Â°, when the Moon's Hor. Par. is 58': required the True Distance. Moon's Hor. Par. Apparent Distance Star's Apparent Altitude 24Â° 0' First Correction -Moon's Apparent Altitude 16Â° 0' Second Correction Time Table VI. -nbsp;- Third Correction Sum of Columnnbsp;-nbsp;-nbsp;-nbsp;_ Sum of â€” ColumnTrue Distance - Ofquot;60 0 0 9 141 30 o / Â?0 27 15 GO 10 4427 15 5!) 43 29 58'00quot; ..n,nbsp;^ J- .nbsp;nn the slide being set to

58' of hor. par. on the o'f W.' if: on the slide being set to the W^t distan^^the fixed part, opposite to the apparent alftude of the Moon 16 , is the second apparent distance 60Â°, underStar and opposite to 16Â°, the apparent altitude of the Moon, is 1 30 , wlneh ^^wXatanged as above, it is plain from the Rule ^hatt^^^^^^^ c^.rection is always to be placed in the Minus column, and that the secona cor



??? rection must be placed in the Plus column when the apparent distance EXAMPLE II. Let the apparent distance between the Sun and Moon be indÂ°. Â?i, c . Moon's Hor. Par. Apparent Distance Sun's Apparent Altitudenbsp;20Â° 0'First Correction -vZ^T tF^^^f * Altitude 42Â° 0' Second Correction- From Table VI. .nbsp;. Third Correction Sum of Column .nbsp;. Sum ofâ€”Column -nbsp;. J,True Distance - O / //-104 0 0 2 45 O ' 11 19 23 9 n 104 2 45 28 34 28 341 55' 0quot; quot;^'ffquot; unbsp;^80Â° leaves the supplement Moon's apparent altitude, =z 9' 11quot;nbsp;' to 42 , the Â?Â?Â?. tl.. effect â€ž?thV SSe P rlWi ''5 quot;i'l Siquot;nbsp;co^cion Vi-quot; ftquot; example in. the apparent distance between the Moon and a Star is 52o av ^oquot;- â€” o / u52 45 30 35 492 14 o ; n 22 23 53 23 3322 23 Moon's Hor. Par.Apparent Distance Mar's Apparent Altitudenbsp;First Correction - FrZ Tab'irvT' laoie VI. . . Third Correction 56'40Â? Sum of Column

â€?Sum of â€” ColumnTrue Distance 52o45'30quot; on the slide beins set to the hor .. Again, the hor. par. 56'40quot; on the slide being set to the apparent distance



??? 52Â° 45' 30quot; on the fixed part, the second correction 35' 49quot; is found opposite to56Â° 15', the Moon's apparent altitude. In Table VI. at the nearest apparent distance 52Â°, and under Star's altitude18 , and opposite to the Moon's 56Â°, is 2' 17quot; of third correction; but underStars altitude 20Â°, and opposite to the Moon's 56Â°, the third correction is only2 2quot;; therefore 3quot; is taken from 2' 17quot; for the 20' which the Star's altitude ex-ceeds 18Â°, which makes the third correction 2' 14quot;. No allowance is requiredfor the odd minutes of Moon's altitude, nor for what the given apparent distanceexceeds 52Â°, as both these will not cause an error of more than 1quot; in the truedistance. EXAMPLE IV. Suppose the apparent distance is 77Â° 44' 4quot; between the Sun and Moon â€? theSun's apparent altitude 48Â° 18', that of the Moon 22Â° 43', and the Moon's hor.par. 55' 22quot;: required the true distance.

Moon's Hor. Far. Apparent Distance Sun's Apparent Altitude 48Â° 18' First Correction â€”Moon s Apparent Altitude 22Â° 43' Second Correction From Table VI. - . Third Correction Sum of 4- Column Sum of â€” Columnnbsp;-nbsp;.nbsp;. True Distancenbsp;-nbsp;.nbsp;. â€” O t II 77 44 4 4 39 1 58 O / fl 42 18 77 50 4142 18 .'22quot; rnbsp;'Â?PPai'ent distance on the slide being set to the hor. par. otgt; 22 , the first correction 42' 18quot; is found opposite to the Sun's apparent alti-tude. Again, the hor. par. 55' 22quot; on the slide being set to the apparent distanceon the fixed part, the second correction 4' 39quot; is found opposite to the Moon'sapparent altitude. At apparent distance 76Â° (in Table VI.) the third correction for the given al-titudes IS ]' 58quot;; but at apparent distance 80Â°, the third correction for the samea titude IS 2' 5'; therefore 2quot; is to be added to 1' 58quot; for 1Â° 44' which the given wprl wnbsp;2' 0quot;

would be the third correction if the disLce were tJetween the Moon and a Star, but the distance being between the Sun andMoon the effect of the Sun's parallax will be found in Table P. = 2quot;, which is tobe subtracted from 2' 0quot;, the remainder 1' 58quot; is the third correction to be ap-plied to the apparent distance.nbsp;' EXAMPLE V. Let the apparent distance between the Sun and Moon be 114Â° 50'42quot; the^un's apparent altitude 38Â° 28', and the Moon's 23Â° 30', when the Moon's hor.par. IS 58' 49quot;: required the true distance. Moon's Hor. Par. Apparent Distance ...Sun's Apparent Altitude 38Â° 28' First Correction â€”Moon's Apparent Altitude 23Â° 30' Second Correction 4-From Table VI. - . Third Correction Sum of Column Sum ofâ€”Column -nbsp;-nbsp;. _ True Distance -1- -- O i If o / II 114 50 42 40 19 10 47 3 4 114 53 46 51 6 51 6 114 2 40 58'49quot;



??? Moon's Hor. Par. Apparent DistanceStar's Apparent Altitude 43Â° 13' First Correction â€”Moon's Apparent Altitude 66Â° 34' Second C:orrection From Table VI. -nbsp;- Third Correction Sum of ColumnSum of â€” ColumnTrue distance â€” o ' II 45 3 57 56 259 o / /'59 12 46 0 5S59 12 45 1 46 61Â° 13quot; apparent altitudehor. par. 61' 13quot; Suppose the apparent distance between the Moon and a Star is 45Â° 3' 57quot;, theie of the Star 43Â° 13', that of the Moon 66Â° ^4', and the Moon's required the true distance. In the foregoing Examples, the corrections are all applied to the apparentdistance agreeable to the Rule; in these the line of correction has only beenused. The following method will be found rather shorter where the line of theCom'p. Coru. is used, and by that means all the corrections may be added tothe apparent distance. RULE. 1.nbsp;When the apparent distance is less than 90Â°, set the apparent distance onthe slide to the Moon's

hor. par. as before ; then, instead of taking off the cor-rection opposite to the apparent altitude of the Sun or Star, take off the com-plement of the correction ; add this, together with the second and third correc-tions (found as before) to the apparent distance, the sum, rejecting 2 degrees,will be the true distance. 2.nbsp;When the apparent distance is greater than 90Â°, take the complements ofboth the Jimt and second corrections from the scale ; add these, together withthe third correction, to the apparent distance, the sum, rejecting 4 degrees, willbe the true distance. When the true distance is found in this manner, the number of figures re-quired for reducing the apparent to the true distance is about the same as isnecessary for reducing the observed distance between the Sun and Moon to theapparent distance, and the time required to perform the one operation is nearlythe same as that required for the other. That this method may be well under-stood, the

foregoing six Examples are worked by it, that the reader may com-pare them with each other, and see the reason of applying the complements ofthe corrections from the scale, instead of the corrections, when it is wished toavoid subtractions. 58'0quot; 0 032 459 141 30 EXAMPLE I. Moon's Hor. Par. Apparent Distance of Moon and Starnbsp;-nbsp;60 Star's Apparent Altitude 24Â° 0' Comp. 1st Corr.nbsp;4- 1 Moon's Apparent Altitude 16Â° 0' Second Corr.nbsp; From Table VI. - - Third Corr.nbsp; 59 43 29 Sum rejecting 2Â° = True Distance



??? By referring to this example, as worked by the former method, it will be seenthat the first correction is 27' 15quot; to be subtracted. Now it is plain that the re-sult will be the same if the complement of 27' 15quot; to 2Â° (that is 1Â° 32' 45quot;) beadded to the apparent distance, and 2Â° rejected on that account. The apparentdistance being less than 90Â°, the second correction is the same as before, and thethird correction is always the same in both methods. example II. Moon's Hor. Par.nbsp;55'0quot; 0 ' II Apparent Distance of Sun and Starnbsp;-nbsp;104 0 0 Sun's Apparent Altitude 20Â° 0' Comp. 1st Corr. 1 40 37Moon's Apparent Altitude 42 0 Comp. 2d Corr. 1 50 49From Table VI. - - Third Corr. 2 45 Sum rejecting 4Â° = True Distancenbsp;- - 108 34 11 Here the apparent distance being greater than 90Â°, the complement of thesecond correction, as well as that of the first, is taken from the scale. Now thefirst correction

being 19' 23quot;, its complement to 2Â° is 1Â°40' 37quot;; and the.secondcorrection being 9' IIquot;, the Complement of it to 2Â° is 1Â° 50' 49quot;. These com-plements, together with the third correction, being added to the apparent dis-tance, give the sum 107Â° 34' 11quot;, and 4Â° being rejected from that, the remainder103Â° 34' 11quot; is the true distance. example III. Moon'8 Hor. Par.nbsp;56'40quot; o / It Apparent Distance of Moon and Starnbsp;-nbsp;52 45 30 Sun's Apparent Altitude 18Â° 20' Comp. 1st Corr. 1 37 37Moon's Apparent Altitude 56 15 Second Corr. 35 49From Table VI. - - Third Corr. 2 15 Sum â€” 2Â° = True Distancenbsp;-nbsp;- 53 1 11 example iv.Moon's Hor. Par.nbsp;55'22quot; O t if Apparent Distance ofSun and Moon - 77 44 4Sun's Apparent Altitude 48Â° 18' Comp. 1st Corr. 117 42Moon's Apparent Altitude 22 43 Second Corr. 4'39From Table VI. - - Third Corr. 1 58 Sum â€” 2Â° i: True

Distance -nbsp;^nbsp;77 8 23 example v.Moon's Hor. Par.nbsp;58' 49quot; o t it Apparent Distance of Sun and Moonnbsp;- 114 50 42 Sun's Apparent Altitude 38Â° 28' Comp. 1st Corr. 119 41Moon's Apparent Altitude 23 20 Comp. 2d Corr. 149 13 From Table VI.nbsp;.nbsp;-nbsp;-4-34 Sum â€” 4Â° â€” True distancenbsp;- -nbsp;114 2 40



??? Moon's Hor. Par. CI'13quot;nbsp;^ ^ ^^ A nnarent Distance of Moon and Star -nbsp;- 5 3 r,7 Star's Apparent Altitude 44Â° 15' Comp. 1st CoiT. 1 0 $8 Moon's Apparent Altitude OG 34 Second Corr.nbsp; 50 2 Time Table VI. - - TMrd Corr. _^ Sum â€” 2Â° = True Distance - -nbsp;45 1 46 REMARKS. L The scale is not adapted for distances less than 28Â°, nor for altitudes lessthan 5Â°; indeed neither altitude should be less than 6 , on account that thethird corrections in Table VI. are not given for lower altitudes a thoug al-lowance might be easily made in the third correction for an altitude between 5anTe de^^rees ; but low altitudes should be avoided, if possible, m he practiceof the Lunar Observations, as they may cause a considerable error in the distance,from the uncertainty of the refraction near the horizon. IL If, when the Moon's hor. par. on the slide is set to the apparent distanceon the fixed part, the Moon's

apparent altitude be found to the left of 1 minuteof correction, it shows that the second correction is less than 1 minute. Thenumber of seconds in this correction is to be found as follows : Make a mark at the point of the slide that is opposite to 1 minute of correc-tion; shift the slide to the right, until that point be opposite to 10nbsp;f ÂŽcorrection â€? then take off the correction opposite to the Moon s apparent altitudeSfre'correction by 10, the quotient ^11 be the number of seconds containedin the second correction. For example: Suppose the apparent distance is 88Â° 50', the Moon's apparent altitude 15 , andthe hor. par. 56'; what would be the second correction ? . Here when 56' of hor. par. on the shde is set to 88Â° 30' on the fixed part, 15Â° of altitude will be found to the left ofnbsp;o correction, and the pomt of the slide that is opposite to 1 minute is 43Â° of altitude nearly. Now, 43Â° be-oi tne biiue unbsp;oppos te to

the Moon's apparent altitude if ,quot;wil5Ve founT?nbsp;by 10, gives 22quot;.7 [Jr 23quot; nearly) of second correction. III. When the apparent distance is between 88Â° 40' and 91Â° 20', the secondcorrection cannot be found by the scale, but must be found by Table V.-Seethe explanation of that table m the page opposite to it. PROBLEM IL Given the Latitude of a Place, together with the Suns true altitude and declination,to find the Apparent Time of observation. 1 Add together, the Sun's altitude. Polar distance, and the Latitude of theplace of observation; find the Half Sum, and the Difference between the HalfSum and the Sun's altitude.



??? 11 2.nbsp;Set the left hand edge of the sliding brass plate to the Half Sum on thefixed part. 3.nbsp;Set the Latitude on the Slide opposite to the Declination on the brassplate ; then opposite to the Difference on the Slide will be found the ApparentTiaie on the fixed part. EXAMPLE L Jn Latitude 42Â° 0' N. when the Sun's declination is 10Â° N. and his true alti-tude 34Â° 0': required the apparent time P. M. o / Sun's true altitude - - 34 0Sun's Polar distance - - 80 0 Latitude - - - - 42 0 Sum - - - - 156 0Half Sumnbsp;- . . 78 0 Differencs - - . 44 o Apparent time, St. 31m. Os. P. M. Here the Half Sum of the Latitude, the Sun's polar distance, and altitude, is78Â° 0', and the difference between this and the Sun's altitude is 44Â° 0'. Now,the left hand edge of the brass clasp being set to the Half Sum 78Â° on thefixed part, and then the Latitude 42Â° on the slide being set opposite to the De-cimation 10Â° on tiie brass clasp, opposite

to the Difference 44Â° 0' will be found3h. 31m. Os. the apparent time P. M. EXAMPLE n. Suppose that in Latitude 29Â° 30' S. when the Sun's declination is 19Â° 30' N.,ms true altitude is found to be 22Â° 0' east of the meridian: required the apparent time of observation. o / Sun's true altitude - - 22 0Sun s Polar distance . 109 30Latitude - . . . 29 30 c â–  â–  - - 161 0 Half Sum - - . go 30 Difference - - - 58 30 Apparent time, 20h. 14m. 16s. The left hand edge of the brass plate being put to the Half Sum 80Â° 30' onthe fixed part, and then the Latitude 29Â° 30' on the slide being set to the Decli-nation 19Â° 30' on the brass slide, opposite to the Difference 58Â° 30' on the slidethe apparent time 20h. 44m. 16s. on the A. M. line; this is astronomicaltime If civil or nautical time be required, reject 12h., and the remainder,44m. 16s. will be the time required. P M*^^ÂŽ opposite to the difference 58Â° 30' were taken from the upper

or^â€?M. line, it will be 3h, 15m. 44s., and this being subtracted from 24h. the re-mainder will be 20h. 44m. 16s. as before. The time given by the P.M. iiaealways the horary distance of the Sun from the nearest noon.



??? In the afternoon, in Latitude 34Â° 53' N. the Sun's true altitude was 14Â° 56',and at the same time his declination was 16Â° 41' S.: required the apparent timeof observation. Sun's true altitude 14 56 Sun's Polar distance - - 106 41 Latitude - 34 53 Sum - 156 30 Half Sum 78 15 Difference 63 19 EXAMPLE IV.To find the apparent time A. M. or P. M. let there be giveÂ?,0 â€? The Sun's true altitude - 28 47The Sun's Polar distance - 78 44And Latitude - - - 56 34 Sum - - - - 164 5Half Sum - - - 82 2i Difference quot; - - 53 15 J App. time A.M. 20h. 24m. 27s. or P.M. 3h. 35m. B3s. PROBLEM in. Given the true altitude, together with the right ascension and declination, of a Star,the Latitude of the place of observation, and the right ascension of the Sun, at thetime the Star's altitude is observed, to find the Apparent Time of observation. RULE. With the Latitude of the place of observation, the Star's true altitude, and de-clination, find

the Star's meridian distance in the same manner that the Sun'smeridian distance is found by the last Problem, always taking the meridian dis-tance from the P. M. line when the Star is observed West of the meridian, butfrom the A. M. line when the Star is observed East of the meridian. Then to the complement to 24h. of the Sun's right ascension, add the Star'sright ascension, and its meridian distance; the sum (rejecting 24h. or 48h. ifnecessary) will be the apparent time of observation. EXAMPLE 1. In Latitude 33Â° 51' N. the true altitude of Regulus, observed west of the me-ridian, was 39Â° 21', and at the same time the Star's declination was 12Â° 50' N., Apparent time, 3h. 50m. 7s. P. M.



??? its right ascension 9h. 58m. 51s., and the Sun's right ascension 3h. 22m. 8s.required the apparent time of observation. Star's true altitude 39 21nbsp;h- m. s. Star's polar distance 77 10nbsp;â€ž , â€ž .nbsp;a oo o T.Â?titade 33 51nbsp;Sun's R. A. -nbsp;- 3 22 8 150 22nbsp;Comp. of Sun's R. A.nbsp;20 37 52 Half Sum - - 75 11 Star's R. A - 9 58 51Difference - - 35 50 Star's mend. dist. 3 23 44 Sum â€” 24h. r: Apparent time -nbsp;- -nbsp;10 0 2T The operation for finding the meridian distance of the Star by the Scale, is thesame as it would be to find the apparent time P. M. if the Sun's true altitudewere found to be 39Â° 21' west of the meridian, and his declination, and the lati-tude of the place, the same as here given. Now, the complement to 24h. of theSun's right ascension is 20h. 37m. 52s., to which the Star's right ascension9h. 58m. 51s., and its meridian distance 3h. 23m. 44s. being added, the sum is34h.

Om.quot; 27s.^ from which reject 24h., the remainder lOh. Om. 27s. is the ap-parent time of observation. EXAMPLE 11. In latitude 23Â° 31' S. the true altitude of Rigel observed east of the meridianwas 28Â° 42'; at the same time the declination of the star was 8Â° 25' S. ; its rightascension 5h. 5m. 55s. ; and the Sun's right ascension 12h. 49m. 31s. : requiredthe apparent time of observation. o / Star's true altitude 28 42nbsp;h. m. s. Star's polar distance 81 35nbsp;24 0 0 Latitude 23 31nbsp;Sun's R. A. - â€” 12 49 31 Sum . - 133 48 Comp. of Sun's R. A. 11 10 29Half Sum - - 66 54 Star's R. A. -nbsp; 5 5 55 Difference - . 38 12 Star's Merid. Dist. 19 50 51 Sum - 24h. = Apparent time - - - - 12 7 15 Here because the star is observed to the eastward of the meridian, its meridiandistance 19h. 50m. 51s. is taken from the A.M. line; the complement of theSun's right ascension is llh. 10m. 29s.; and the sum of this, the star's

rightascension and meridian distance is 36h. 7m. 15s.; from which 24h. being sub-tracted, the remainder 12h. 7m. 15s. is the apparent time of observation. REMARKS. What is called the star's meridian distance in the foregoing Examples, isalways the horary distance of the star reckoned to the westward of the meridian.Hence, when the star is observed in the western hemisphere, its meridian dis-tance will be less than 12h.; but when the observation is made in the easternhemisphere, the star's horary distance from the meridian, reckoning to the west- LatitudeSum



??? ward, must be greater than 12h.; for it is the complement to 24h. of the horarydistance of the star to the eastward of the meridian. 11. It might be of advantage if the Nautical day were made to agree with theAstronomical day, as mistakes sometimes take place, from the former being 24h.in advance, with respect to the latter. If the hours of the Nautical day be con-tinued to 24h. from noon to noon, that is, calling 8 P. M. 8h., and 8 A. M. 20h.,and so on; then Nautical time is changed into Astronomical time, by merely al-tering the date to the preceding day. Thus, Jan. 10, at 9 A. M. Nautical time,will be Jan. 9, at 21h. Astronomical time. When apparent time is mentioned in!*nbsp;any part of these directions, the apparent Astronomical time is always to be un- (Jnbsp;derstood, unless where otherwise expressed. :rnbsp;In the following examples of finding the Longitude by Lunars, a set of dis- ^nbsp;tances, with the altitudes of the

objects observed at the same time, are supposed j;. _nbsp;to be taken down on a slate, or a piece of paper; the observed distance and alti- inbsp;tudes are the means of the observations as given by the instruments, corrected bythe index errors, if any. jnbsp;It is supposed that the reader is acquainted with the usual methods of finding 'nbsp;the proportional parts of the variation in the Sun's declination, amp;c. in 24h. for the Inbsp;given Greenwich time, or the parts of the variation of the Moon's semidiameter or fnbsp;hor. par. in 12h. for any given time at Greenwich, past noon or midnight. These 'fnbsp;proportional parts maybe easily and correctly found on the Lunar Side of the ;nbsp;Scale, by attending to the following directions. Vnbsp;The minutes on the line of Correction may be esteemed as hours, and then theinbsp;seconds of correction become minutes of time; or the minutes of correction may Vnbsp;be esteemed as seconds

of the circle, and then the seconds of correction are to bereckoned thirds of the circle. 1. To find the Correction of the Sun's declination for a given time past noon. i Inbsp;RULE. â– I fnbsp;Set 30Â° of alt. on the slide to 24' of correction, and esteeming the minutes of Inbsp;correction as hours, make a mark on the slide opposite to the given time past fnbsp;noon. Then set 30Â° of alt. on the slide to the change of the Sun's declination in Jnbsp;24h., and opposite to the mark that was made on the slide, will be found the pro- rnbsp;portional part of that change for the given time past noon, which being added to, Inbsp;or subtracted from the Sun's declination for the preceding noon, according as it is !nbsp;increasing or decreasing; the sum or difference will be the declination at the given time. EXAMPLE. Suppose the Sun's declination be found on any day in the Nautical Almanac= 14Â° 10' 15quot;, and on the following day it is 1.4Â° 28'

55quot;, what would be theSun's decHnation at 9h. 35m. Greenwich time. Here the change of the Sun's declination in 24h. is 18' 40quot;. And 30o of alti-tude being set to 24' of correction, make a mark on the slide opposite to 9' 35quot;



??? (= 9h. 35ra.) then set 30Â° of alt. on the slide to the change of declination in 24h.(=18' 40quot;) and opposite to the mark on the slide will be found 7' 27quot;, the pro-portional part required, which is to be added to 14Â° 10' 15quot;, hence the declina-tion at 9h. 35m. will be 14Â° 20' 42'. In this way the proportional part of the variation of the Sun's declination maybe found to the nearest second. And in the same manner the proportional partof the increase of the Sun's right ascension in 24h. may be found to the nearesthalf second, for any given rime past noon. EXAMPLE. Suppose the increase of the Sun's right ascension in 24h. is 3m. 55s. whatwould be the proportional part for 17h. 15m.? Thirty degrees of aUitude on the slide being set to 24' of correction, and amark made on the slide opposite to 17' 15quot; (= 17h. 15m. the time past noon),and then 30Â° of ahitude set to 3m. 55s., (the increase of right

ascension in 24h.)the mark on the slide will be opposite to 2' 49quot;, or 2m. 49s,, which is the pro-porrional part required for 17h. 15m. II. To find the proportional part of the variation of the Moon's semidiameteror horizontal parallax in 12h. for any given time past noon or midnight. RULE. Set 10Â° of altitude on the slide to 12' of correction, and make a mark on theslide opposite to the given time past noon or midnight, (esteeming the minutes ofcorrecrionas hours, and the seconds as minutes of time as before), then set 10Â°of alt. on the slide to the variation of the Moon's semidiameter or hor. par. in12h., and opposite to the mark on the slide will be found the proporrional partrequired. Here the minutes of correction are to be used as seconds of variation. EXAMPLE. Let the variarion of the Moon's hor. par. in 12h. be 19quot;, what would it be in7h. 40ra. ?nbsp;^ Here 10Â° of alt. being set to 12' of correction, and a

mark made on the slideopposite to 7'40quot; (or 7h. 40m.), and then 10Â° of alt. set to 19' (or 19quot; of varia-tion) opposite to the mark on the slide is 12' nearly, which is to be called 12quot;, theproportional part required. It may be observed that any other particular division on the line of altitudesJiiay be used in place of 30Â° or 10Â°, these being merely used as appearing the. ttost convenient in the foregoing problems for setting to 24' of correction, thisbeing esteemed 24h., or to 12' esteemed as 12h. These proporrional parts mayalso be found on the line of correction with a pair of compasses, in a manner^nich must be obvious to any person acquainted with the use of the line oflumbers on Gunter's Scale.



??? Estimated Nautical Time of obs. at Ship. Latitude. Lon. per Acct. Height of the Eye. 1821, July 5th, at 2h. 20m. P. M. 6Â° 46' N. 20Â° 15' W. 15 Feet. h. m. Estim. Astron. time at Ship, 4th July 2 20Longitude in time, W.nbsp;- 1 21 Sun's Declin. for Greenwich time 22 54 0 N.Moon's Semid. for do. do. 15 0Moon's Hor. Par. for do. do. 55 3 Estim. time at Greenwich 'nbsp;3 41 Obs. dist. Sun and Moon's nearest limbs 59 5T 00Sun's Semidiameter - - - 15 46Moon's Semidiameter - - - 4- 15 0Moon's Augmentation of semid. -4-14 Obsd. alt. Moon's up. limb 65 ISSemid. dip . . â€” 19 Moon's Apparent Alt. 64 54 Apparent distance - - - - 60 28 00Sun's App. alt. 52Â° 25' Comp. 1st corr. 1 9 52Moon's App. alt. 64 54 Second corr. 4- 28 14From Table VI.nbsp;Third corr. 1 1 Sum â€” 2Â° = True distanceDist. in N. A. at III.Dist. in N. A. at VI. First differenceSecond difference App. time at Greenwich -App. tinre at Ship Longitude in time

Obsd.alt.Sun'slowerIimb52 13Semid. â€” dip - Sun's Apparent AltitudeSun's Corr. in Altitude 12 52 25â€” 1 52 2467 66 40 126 1663 810 44 60nbsp;r r59 48 11 61nbsp;12 28 Sun's True AltitudeSun's Polar distanceLatitude - Sum -Half Sum .Difference - 0nbsp;18 56P.L. 9780 1nbsp;24 17P.L. 3295 h. m. s. - 3 40 26P.L. 6485 2nbsp;21 16 - - - 1 19 10 19Â° 47' 30quot; W. Here the true distance is found in the manner explained at page 8, so as tomake all the corrections additive to the apparent distance; As the true distanceis greater than the distance in the Nautical Almanac at 3h. and less than thedistance at 6h., the apparent time at Greenwich must be greater than 3h. andless than 6h., and the time after 3h. may be found by the Rule of Three : Thus,As the difference of the two distances taken from the Nautical Almanac is to 3h.,so is the difference between the true distance and the first distance taken fromthe Nautical Almanac, to the

Proportional part of time. The foregoing examplewould stand as follows, As 1Â° 24' 17quot; : 3h. : : 0Â° 18' 56quot; : Oh. 40m. 26s. Butthis proportional part is got with much more ease by the excellent table of Pro-portional Logarithms which was constructed by Dr. Maskelyne, particularly forthat purpose. In this, as well as in the following examples, the time over thefirst distance taken from the Nautical Almanac is added to the proportional partof 3h. as found by Proportional Logarithms, which gives the apparent time atGreenwich when the observation is made. The apparent time at the ship is found from the Sun's altitude by Problem H.,and this time being less than the time at Greenwich by Ih. 19m. 10s., the Longi-tude at the place of observation is therefore 19Â° 47' 30quot; W. The mode of finding the proportional part of 3h. by Proportional Logarithmsis perhaps the best that can be given for the purpose. But this proportionalpart may be

very easily found by the Scale, as follows: tSimS?  mm i??i??sa



??? rule. s ?¤ toun-inbsp;pquot;pÂ?'Â?Â?Â?1 p*quot; Â?' example. Let the first difference be 0Â° 18' 5J -a the second difference P 24' Hquot;,what would be the proportionalnbsp;â€žf ..section, Set 90Â° of altitude to the Â?fis opposite to the first differenceand make a mark at the po'nt ^ tnenbsp;correction, and opposite to the (18'56quot;); tben put 90 of alUtud^enbsp;^^^^^^ ^^nbsp;o^ mark on the slide wiu dÂ? rpouired 40m. 26s. the proportional partnbsp;^^nbsp;to set When the second difference ^^^^ !nbsp;he slide being maked op-90Â° of altitude to half the Â?Â?c^ond dito posite to the first difference setnbsp;part of 3h. as before, to the mark on the slide will be halt the propnbsp;i- h m. Estim. Astron. time at Ship, 3d Dec. 5 00Longitude in time, E.nbsp;-nbsp;_ Estimated time at Greenwichnbsp;1 example n. EstimatedNauticalTime of Obs. at Ship. Latitude. Lon. per Acct. 1 Height of the Eye. 1821, Dec. 4th, at 5h. Om. P. M. 34Â° 4' S. 47Â°

30' E. 14 Feet. Sun'sDeclin. for Greenwich time 22 8 0 N.Moon's Semid. for do. do- 16 3Moon's Hor. Par. for do.nbsp;do. o8 o3 Obs. dist. Sun and Moon's nearestlimbsnbsp;^ 00 Sun's Semidiameter - - -nbsp; 3 Moon's Semidiameter - quot; quot;nbsp;J ^^ Moon's Augmentation of semid.nbsp;-nbsp; __^ , . - -nbsp;103 36 31 Apparent distance - ^ ^nbsp;^ 27 .nbsp;103 3 21 .nbsp;102 6 32 ,nbsp;103 43 30 _4Â° = True distance Dist.inN. A. atnoou - Dist. in n. A. at hi h. - First differenceSecond difference - App. time at GreenwichApp. time at Ship - Longitude in time - Obsd. alt. Moon's up. limb 45 54 Semid. diP â€? ' ~Moon's Apparent Alt. 45 35o ' Obsd. alt. Sun'slowerlimb 24 43Semid. â€” dip - - Sun's Apparent Altitude 24 56Sun's Corr. in Altitude â€” ^ 0nbsp;56 49P- 1nbsp;36 5SP.L. 2687 h. m. s. - 1 45 29P.L.23214 56 29 - - - Sum -Half SumDifference - 3 11 0 47Â° 45' E.d



??? h. m. Estim. Astron. time at Ship, 5th June 12 30Longitude in time, W.nbsp;- 2 27 h. m. s. 4 51 222 34 Estimated Nautical Time of Obs. at Ship. Latitude, Lon. per Acct. Height of the Eye. 1822, June 6th, at Oh. 30m. A. M. 23030'N. 36Â° 45' W. 15 Feet. Sun's R. A. at noon, 5th JuneAdd for 14h. 5Tm. 14 57 Sun's R. A. at time of observation 4 53 56 Estimated time at Greenwich Moon's Hor. Par. at Greenw. time 54' 18quot; o I 'I Obs. dist. of Star from Moon's far. limb 67 39 10Moon's Semid. at Greenw. time 14'47quot; ) n ccAugmentationnbsp;- - 9 5quot; Obs. alt. Moon's lower limb 37 25Semid. â€” dip - n Moon's Apparent altitude 37 36 Apparent distance - -nbsp;67 24 14 Star's App. alt. 21Â° 14'Comp. Istcorr. 1 38 42Moon's App. alt. 37 36 Second corr. 13 47From Table VI.nbsp;Third corr. 1 42 Obs.alt.ofSp.Vir.Wofmer,2I 18Dip - -nbsp;â€”4 Star's Apparent altitude 21 14Refraction - - â€” 2 Sum â€” 2Â° True distanceDist. in

N. A. at XII, h.Dist. in N. A. at XV. h. First differenceSecond difference - App. time at GreenwichApp. time at Ship Longitude in time 67 18 2565 52 2467 22 13 1 26 1 P.L.1 29 49 P.L. h. m. s. 14 54 22 - - P.L.12 27 24 Star's True altitudeStar's Polar distanceLatitude 3207 3019 Sum - - Half Sum - 0188 Difference - - 21 12100 14 23 30 144 5672 2851 16h. m. s.4 5 2813 15 524 Star's Meridian distance2 24 58=:36Â°14i'W. Star's Right ascension Comp.(to24h )of Sun'sR.A. 19 6 Sum â€” 24h. App. time 12 27 24 Note. Tables of the Distances of the Moon from the Planets Venus, Mars,Jupiter, and Saturn, have been lately published at Copenhagen, under the direc-tion of the celebrated Schumacher, Professor of Astronomy at the University ofthat place. These Tables are adapted to the meridian of Greenwich, and thedirections for their use are in English. An apparent distance of the Moon from a Planet is reduced to the true distancein

the same manner as a distance between the Moon and a fixed Star, execpt thesmall correction for the effect of the Planet's parallax on the distance. This cor-rection may be found as follows: With the apparent altitude of the Planet used,as if the distance were between the Sun and Moon, take the eifcct of the Sun'sparallax from Table P, multiply this by the horizontal parallax of the Planet, anddivide the product by 9, tlie quotient will be the effect of the parallax of the Planeton the distance, which is to be added to, or substracted from the Third Correction,(or the apparent distance) according as the effect of the Sun's parallax should beapplied for the same distance and altitudes. The horizontal parallaxes of thePlanets are given in Schumacher's Tables, and also their Right Ascensions andDeclinations, so that the Apparent Time may be very correctly ascertained fromthe altitude of a Planet.



??? on finbing the longitude at se Ry Chronometers. In finding the Longitude by a Time-keeper, it is necessary that its error formean time at the meridian from which the Longitude is to be reckoned shouldbe known, at the time the Longitude is to be found, which error being appliedto the time shown by the Chronometer when an observation is made for the pur-pose of finding the time at the Ship, will give the mean time at the first meridianat the instant of observation. The diff'erence between this time, and the meantime found at the ship, will be the Longitude in time, which will be East or Westaccordmg as the time at the Ship is greater or less than the time at the firstmeridian. Hence, if Time-keepers could be made to go exactly to mean time,or to measure an equal portion of time during every mean day, no other methodof finding the Longitude would be required. But it is well known that even thebest Chronometers are

liable to alter their rate of going; therefore entire de-pendance should not be placed on any Time-keeper during a long voyage. ATime-keeper is, however, of great utility to the practical Navigator both in longand short voyages; for during a long voyage its error can be often ascertainedby Lunar Observations, and then the Longitude may be correctly found by thewatch when observations of the Lunar Distances cannot be had for that purpose. In the following Examples the apparent time is found by Problem 11. or III,according as the time is to be inferred from the altitude of the Sun or a Star,The declination of the Sun, and the equation of time, may be taken from the.,nbsp;A'l^anac for the time at Greenwich, as given by the Chronometer when the observation is made. But when the Sun's right ascension is to be found,the mean time at Greenwich should be reduced to the apparent time, by applyingto It the equation of time,

with a contrary sign to that which is given in theNautical Almanac, and then the Sun's right ascension is to be found to theGreenwich apparent time. This may be done by the Scale, as explained atpage 15. The necessary correction of the Sun's declination, and also that of theequation of time, may generally be made at sight with sufficient exactness, or theproportional parts of the variation of these in 24 hours may also be found bvthe Scale.nbsp;^ EXAMPLE I. Suppose on the 2d September 1821, about 3h. 30m. P. M. nautical time, inf-atitude 28Â° 42' N., and Longitude by account 38Â° 30' W. that the altitude oftne Sun's lower limb is 37Â° 2', and the time by a Chronometer when the altitudeIS observed is 4h. 53m. 21s., the error of the Chronometer for mean time at



??? Greenwich Ih. 8in. 34s. slow; height of the observer's eye 16 feet: requiredthe longitude of the ship. h. m. s. Time of obs. by Chronometernbsp;4 53 21 Chron slow for M. T. at Greenwich 1 8 34 Obs. alt. of Sun's lower limb 37 2Sun's Semid. â€”dip and corr. of alt. 11 M. T. of obs. at Greenw. 1st Sept. 6 1 55 Sun's True altitudeSun's declin. at Greenwich time 8Â° 14' N. Sun's Polar distance Latitude Sum h. m. s. Half Sum Apparent time at Ship 3 27 28 Difference Equation of time - â€” 12 Mean time at Ship 3 27 16 Mean time at Greenwich 6 1 55 Longitude in time 2 34 39 : = 38Â° 39' 45quot; W. Instead of applying the equation of time to the apparent time at Ship, it maybe applied with a contrary sign to the mean time at Greenwich, which will givethe apparent time at that place ; the difference between which, and the apparenttime at Ship, will be the Longitude in time. EXAMPLE IL On the 9th December 1821, at about 4 P. M.

nautical time, in Latitude36Â° 6' S., and Longitude per account 53Â° E., the observed altitude ot the Sun'slower limb was 35Â° 13', at the same instant the time by a Chronometer, whichwas fast for mean time at Greenwich Oh. Im. 24s., was OL 30m. 4s.; height ofof the eye 12 feet: required the longitude of the ship at the time of obser-vation. 37 1381 4628 42 147 41 73 50J36 374 Sun's declin. at Greenwich time Time of obs. by ChronometerChron. fast forM.T. at Greenwich M. T. of obs. at Greenwich 8th Dec.Equation of time (for sub.) add - Appareat time at GreenwichApparent time at Ship Longitude in time 22 45 S. Obs. alt. of Sun's lower limb 35 13 h. m. s. Sun's Semid. â€” dip and sorr. of alt. 12 0 30 4 - 1 24 Sun's True altitude 35 25 Sun's Polar distance 67 15 0 28 40 Latitude 36 6 7 50 Sum - - . - - 138 46 0 36 30 Half Sum 69 23 4 7 21 Difference 69 23 3 30 51 = 52Â° 42'45quot; E.



??? EXAMPLE in. Julv 7 1822, about 9h. 40m. P. M. nautical time, in Latitude 35Â° 32 N. andLongilude by account 10Â° W. the observed altitude oi Arctums west of the me-ridi4 was 52Â° 40' when the time by a Chronometer was 12h. 11m 22s theerror of the Chronometer for Greenwich mean time Ih. 46m. 24s. last, and theheight of the observer's eye 17 feet: required the longitude of the ship. Time of obs. by Chronometer -Chron. fast for M. T. at Greenwich Mean time of obs. at Greenwich -Equation of time (for add in N. A.) sub. Apparent time of obs. at Greenwichh. m. s. Comp. ofSun'sR.A.(ta24h.)16 58 24Star's right ascensionnbsp;14 7 35 Star's meridian distance 2 35 45 h. m. s. Sun's R. A. at noon, 6 th July 6 59 50 Correction for lOh. 20m. - 1 46 h. m. s. Sun's K. A. at time of obs. 7 1 36 12 11 27 o t 1 46 24 Star's observed altitude - 52 40 Dip and refraction - â€” 5 10 25 3 4 18 Star's true altitude - 52 35 Star's Polar

distance 69 53 10 20 45 Latitude 35 32 Sum .... 158 00 Half Sum 79 00 _ Difference ... 26 25 Sumâ€” 24h. = App. timeat Ship Longitude in time . . . 9 41 44 0 39 1=9Â° 45' 15quot; W. In this Example the apparent time of observation at the ship is found byProblem III. to be 9h. 41m. 44s.; the difference between this and the apparenttime at Greenwich is Oh. 39m. Is.: hence the Longitude 9Â°45 15 W., the timeat Greenwich being farther in advance than the time at ship. It is much to be desired that Navigators would attend more to observations ofthe Stars, both for finding the time at ship and the latitude. But many, whoare in other respects good Navigators, scarcely know a star in the heavens, andare thereby prevented from obtaining the latitude and longitude of the shipduring the night, when it may be of the utmost consequence that they should beknown. ' Captain Thomas Lynn has lately published very extensive and useful

Tablesof the fixed Stars, which Navigators will find of great service to them in deter-mining both the Latitude and Longitude.



??? explanation of the tables. TABLE L Refraction of the Heavenly Bodies in Altitude. This Table contains the mean Refraction, which must always be subtractedfrom the apparent altitude of an object when it is necessary to find the true al-titude. For example, if the apparent altitude of a fixed Star be 12Â°, its truealtitude will be 11Â° 55'37quot;, the refraction for 12Â° of apparent altitude being TABLE II. Depression or dip cf the Horizon of the Sea. The dip is to be subtracted from the observed altitude in order to find the ap-parent altitude of an object, to which the refraction in altitude is to be applied.In the examples in this boolc, where the apparent altitude is not required, the^nbsp;sum of the dip and refi-action is subtracted from the observed altitude of a Star, jnbsp;which gives its true altitude. When the altitude of the Sun's lower limb is ob- ;nbsp;served, the true altitude may be found by applying the differenee between the Inbsp;Sun's

semidiameter, and the sum of the dip and correction of the Sun's altitude, to the observed altitude. The true altitudes need only be found to the nearestminute when the operation of finding the Time is performed by the Scale. TABLE III. The S-un's Parallax in Altitude. The Sun's Parallax in Altitude being taken from the Refraction in Altitude,leaves the Correction of the Sun in Altitude. Thus, if the Sun's apparent alti-tude be 12Â°, the Correction in Altitude will be 4' 23quot; â€” 9quot; z: 4' 14quot;. TABLE [V. Moon's Augmentation. This Table is to be entered with the iVIoon's semidiameter, as found by theNautical Almanac, at the top, and the Moon's apparent altitude in the sidecolumn, under the former, and opposite the latter is the Augmentation of the



??? Moon's semidiameter. For example, When the Moon's semidiameter in theNautical Almanac is 15' 40quot;, and her apparent altitude 57Â°, the Augmentationis 13quot;. TABLE V. To find the Second Correction when the Apparent Distance is between88Â° 40' and 91Â° 20'. The explanation of this Table is given in the page opposite to it. TABLE Vr. Third Correction. This correction is always additive to the Apparent Distance. The given Ap-parent Distance is to be found in the Table ; then look for the apparent altitudeof the Sun or Star at the top, and the Moon's apparent altitude in a side columnunder the former, and opposite to the latter is the third correction. For ex-ample, When the Apparent Distance between the Moon and a Star is 84Â°, theapparent altitude of the Star 46Â°, and that of the Moon 32Â°, the third Correc-tion is 1' 50quot;. The small Table, which is titled Table P., contains the effect of the

Sun'sparallax on the distance; this never exceeds 9quot;, and it is to be added to, orsubtracted from, the third correction, according to the direction at the top ofthe Table. Thus, at Apparent Distance 48Â°, the Sun's altitude 50Â°. and theMoon's 10Â°, the effect of the Sun's parallax on the distance is 4quot; to be added tothe third correction, because it is found above the line in the column. But atthe same distance, if the Moon's apparent altitude be 50Â°, and that of the Sun10Â°, the effect of the Sun's parallax on the distance is 8quot; to be subtracted fromthe third correction, because it is found below the line in the column. Whenthe apparent distance is above 82Â° the effect of the Sun's parallax is alwayssubtractive from the third correction. In taking out the third correction from this Table, when the given distance oraltitudes differ considerably from those in the Table, it is generally necessary tomake a proportion in the

third correction. For example. Let the Apparent Dis-tance be 45Â° 50', the Star's apparent altitude 50Â°, and the Moon's 30Â°. Here,at Apparent Distance 44Â°, the third correction for the given altitudes is T 12quot;,but at Apparent Distance 48Â°, for the same altitudes, the third correction isT 16quot;. Hence the third correction for Apparent Distance 45Â° 50', is T 14quot;. TABLE VII. Proportional Logarithms. quot;^his Table is given for the purpose of finding the Apparent Time at Greenwichanswering to a given True Distance between the Sun and Moon, or between the



??? Moon and a Star. For example, Let the given True Distance be 63Â° 18' 25quot;when the distance of the same objects in the Nautical Almanac at 6h. is62Â° 31' 40quot;, and at 9h. 64Â° 6' 15quot;, what would be the apparent time at Green-wich ? 0 I IITrue distance 63 18 25Distance at 6li. 62 31 40Distance at 9h. 64 6 19 First difference 0 46 45 P. L. 5855Second difference 1 34 39 P. L. 2T92 h. m. s. --- Time past 6h. 1 28 35 P. L. 3063 6 App. time at Greenwich 7 28 55 This Table is very useful in many other Problems in Nautical Astronomy,which the reader may see exemplified in the different books on that subject, par-ticularly in Mackay's Longitude. TABLE VIILTo turn Motion into Time, or Time into Motion. The principal use of this Table is to turn Longitude into Time, or Time intoLongitude. The method of doing this will be obvious from the followmg ex-amples : I. What Time answers to Longitude 98Â° 45' 30quot; 1 o I IInbsp;h.

m.nbsp;s. 98 0 0 =nbsp;6 32nbsp;0 45 0nbsp;=nbsp;3nbsp;0 30 =nbsp;2 Time requirednbsp;- - - 6 35 2 II. What Longitude answers to 7h. 42m. 28s. ? h. m. s. Â°nbsp;'nbsp;quot; 7 40 0nbsp;= 115 0nbsp;0 2 0nbsp;=nbsp;30nbsp;0 28nbsp;=nbsp;7nbsp;0 Longitude required - - 115 37 0



??? TABLES r. IL in. IV. TABLE I. The Refractions of the HeavenlyBodies on Altitude. App.Alt. Refr. App.Alt. Refr. App.Alt. Refr. U !0 00 50 100 150 20 / H 33 032 1031 22 30 3529 50 0 '6 306 40 6nbsp;50 7nbsp;07 10 / //7 517 407 307 207 11 o 30nbsp;0 31nbsp;0 32nbsp;0 33nbsp;0 34nbsp;0 / If 1 381 351 311 281 24 0 250 300 350 400 45 29 628 2227 4127 026 20 7 207 307 40 7nbsp;50 8nbsp;0 7 26 536 456 376 29 35nbsp;0 36nbsp;0 37nbsp;0 38nbsp;0 39nbsp;0 1 211 181 161 13I 10 0 50 0nbsp;55 1nbsp;01 51 10 25 4225 524 2923 5423 20 8 108 208 308 408 50: 6 22C 156 86 15 55 40nbsp;0 41nbsp;0 42nbsp;013 044 0 1 81 51 31 1 0 59 1 15 1 201 251 301 53 22 4722 1521 4421 1520 46 9 09 109 209 309 40 5 485 425 365 315 25 45nbsp;0 46nbsp;0 47nbsp;0 48nbsp;0 49nbsp;0 0 570 550 530 510 49 1 401 451 50 1nbsp;55 2nbsp;0 20 IS19 5119 2519 018 35 9 5010 010 1510 3010 45 5 205 155 75 04 53 50

0.51 0 52nbsp;0 53nbsp;0 54nbsp;0 0 480 460 440 430 41 2 52 102 152 202 25 18 1117 48-17 26'17 4;16 44 11 011 1511 30 11nbsp;45 12nbsp;0 4 474 4Q4 344 294 23 55nbsp;0 56nbsp;0 57nbsp;0 58nbsp;0 59nbsp;0 0 400 380 370 350 31 2 302 352 402 452 50 10 2416 4|IS 4515 2715 9 12 20 12nbsp;40 13nbsp;013 2013 40 4 164 94 3 3 573 51 60 061 062 003 064 0 0 330 320 3!)0 200 28 2nbsp;55 3nbsp;03 53 103 15 14 5214 3614 2014 413 49 114nbsp;014 2014 40 115nbsp;0il5 30 3 453 403 353 303 24 05 066 0 67nbsp;0 68nbsp;069 0 0 260 250 240 230 22 3 203 253 303 403 50 13 3413 2013 612 4012 15 16 0 16nbsp;30 117nbsp;0 17nbsp;30 118nbsp;0 3 173 103 42 592 54 70nbsp;0 71nbsp;0 72nbsp;0 73nbsp;0 74nbsp;0 0 210 190 180 170 16 4 04 104 20 4nbsp;30 ~4~50 5nbsp;05 105 205 30 11 5111 2911 310 4810 29 [18 3019 0 19nbsp;30 20nbsp;020 30 2 492 442 392 352 31 75nbsp;0 76nbsp;0

77nbsp;0 78nbsp;0 79nbsp;0 0 150 140 130 120 11 10 11 9 549 389 239 8 21 0 21nbsp;30 22nbsp;0 23nbsp;0 24nbsp;0 2 272 242 202 142 8 80 081 082 0 83nbsp;0 84nbsp;0 0 100 90 80 70 6 a 40 5nbsp;50 6nbsp;06 106 20 8 548 418 288 158 3 25nbsp;0 26nbsp;0 27nbsp;0 28nbsp;029 0 2 21 561 511 471 42 85nbsp;0 86nbsp;0 87nbsp;0 88nbsp;089 0 0 50 40 30 20 1 TABLE II. TABLE III. Depression or Dip of The Sun's Parallax the Hor. of tl\e Sea. in Altitude. Height ol Di|) ot tlje aim'. SUU'8 the Eye. Horizon. Alt. Pai-allax. Feet. ' // 0Â° 9quot; 1 0 57 4 9 2 1 21 8 9 3 1 39 12 9 4 1 55 16 9 5 2 8 20 8 6 2 20 22 8 7 2 31 24 8 8 2 42 26 8 9 2 52 28 8 10 3 1 30 8 11 3 lU 32 8 12 3 18 34 7 13 3 20 30 7 14 3 34 38 7 15 3 42 40 7 16 3 49 42 7 17 3 56 44 6 18 4 3 46 6 19 4 10 48 6 20 4 16 50 C 21 4 22 52 5 22 4 28 54 5 23 4 34 56 5 24 4 40 58 5 26 4 52 60 4 ^8 5 3 62 4 30 5 14 64 4 35 5 39 66 4 40 6 2 68 3 45 C 24 70 3 50

6 44 74 2 60 7 23 78 2 70 7 59 82 1 80 8 32 86 1 90 9 3 90 0 100 9 33 TABLE IV. Moon's Augmentation. S'sApp D's Horizontal Semidiameter. Alt. 14' 40quot; 15' 0quot; 15' 20quot; 15' 40quot; 16' 0quot; 10' 20quot; 16' 40quot; 0Â° 0quot; 0quot; 0quot; 0quot; (iquot; 0quot; 0quot; 3 1 1 1 1 1 1 1 6 2 2 2 2 2 2 2 9 2 2 3 3 3 3 3 12 3 3 3 3 4 4 4 15 4 4 4 4 4 5 5 18 4 5 5 5 5 . 5 6 21 5 5 6 6 6 6 7 24 6 6 6 7 7 7 7 27 6 7 7 7 8 8 8 30 7 7 8 8 8 9 9 33 8 8 8 8 9 9 10 36 8 8 9 9 10 10 11 39 9 9 10 10 11 11 11 42 9 10 10 11 11 12 12 45 10 10 11 11 12 12 13 48 10 11 11 12 12 13 13 51 11 12 12 12 13 13 14 54 11 12 12 13 13 14 14 57 12 13 13 13 14 14 15 60 12 13 13 14 14 15 16 65 13 14 14 15 15 16 16 70 13 14 14 15 16 16 17 75 14 14 15 15 16 16 17 80 14 14 15 16 16 17 18 90 14 15 15 16 17 17 18



??? EXPLANATION AND USE OF TABLE V. When the Apparent Distance between the Sun and Moon, or between theMoon and a Star, falls between 88Â° 45' and 91Â° 15', the second correctioncannot be found by the scale, but must be found by Table V, which is veryeasily done to the nearest half second as follows : Rule. To the Log. of the Moon's hor. par. add the Log. of the Moon's ap-parent altitude, and the Log. of the apparent distance ; the sum will be the Log.of the second correction. EXAMPLES. 1. Suppose the Moon's hor. par. is 56' 40quot;, and her apparent altitude 37Â° 30',when the apparent distance is 89Â° 5': required the second correction. Moon's hor. par. 56' 40quot; - Log. 0.042Moon's app. alt. 37Â°30' - Log. 0.676Apparent distance 89 5 - Log. 2.796 Second correction 0' 33quot; - Log. 3.614 IL Let it be required to find the second correction when the Moon's hor. par.is 60' 25quot;, apparent altitude 57Â° 38', and the

apparent distance 90Â° 55'.Moon's hor. par. 60' 25quot; - Log. 0.014Moon's app. alt. 57Â° 38' - Log. 0.534Apparent distance 90 53 - Log. 2.812 Second correction 0' 47quot; - Log. 3.360Or the complement of the second correction, will be 1Â° 59' 13quot;. J^^ss^^tsstsaegsmsa^^^mmamti^



??? To find the Second Correction, when the Apparent Distance is between88Â° 40' and 91Â° 20'. Lo^s. of o'shor. par, Hor. Pai 53. 01020304050 0.071070068067065064 54. 01020304050 0 063061060059057056 S5. 01020304050 0.017046044043042041 30. 01020304050 57. 01020304050 0.039038037036034033 58. 010203040SO 0.032031029028027026 59. Â?1020304050 0.02402.1022021019 _018 0.?–?•7016015013012Oil 60. 0102030405061. 01020304050 0.010009008006005004 Logs, of 5'Â? Apparent AUitude. Logs, of App. Dist. I Loffs. of 2nd Correction, ' Log. 0.05505405a051050048 Alt. toK. Alt. Log. M 88Â° 8lt;jÂ° M S 0' 1' O / 5 0 1.520 O 35 1 0 0.701 0 2.457 2.758 60 0 3.255 60 5 30 478 35 30 696 1 466 765 59 1 5.033 248 59 6 0 441 36 0 691 2 464 773 58 2 4.732 241 58 6 30 406 36 30 686 3 468 780 57 3 556 234 57 7 0 374 37 0 681 4 472 788 56 4 431 227 56 7 30 344 37 30 676 5 475 796 55 5

334 220 55 8 0 1.31?œ 38 0 0.671 6 2.479 2.804 54 6 4.255 3.214 54 8 30 290 38 30 666 7 483 812 53 7 188 207 53 9 0 266 39 0 661 8 487 820 52 8 130 201 52 9 30 242 39 30 656 9 491 829 51 9 079 195 51 10 0 220 40 0 652 10 495 837 SO 10 033 188 50 10 30 199 40 30 647 11 499 846 49 11 3.992 182 49 11 0 1.179 41 0 0.643 12 2.503 2.855 48 12 3.954 3.17b 48 11 30 160 42 0 634 13 507 864 47 13 919 170 47 12 0 142 43 0 626 14 511 873 46 14 887 164 46 12 30 125 44 0 618 15 515 883 45 15 857 158 45 13 0 108 45 0 610 16 519 893 44 16 829 153 44 13 30 092 46 0 603 17 523 903 43 17 803 147 43 14 0 1.076 47 0 0.596 18 2.527 2.913 42 18 3.778 3.141 42 14 30 061 48 0 589 19 532 923 41 19 755 136 41 15 0 047 49 0 582 20 536 934 40 20 732 1.30 40 15 30 033 50 0 576 21 540 945 39 21 711 125 39 16 0 020 51 0 569 22 545 956 38 22 691 120 38 16 30 008 52 0 563 23 549 968 37 23 672 114 37 17

0 0.995 53 0 0.558 24 2.554 2.980 36 '2T 3.653 3.109 36 17 30 982 54 0 552 25 558 992 35 25 635 104 35 18 0 970 55 0 547 26 563 3.005 34 26 618 099 34 18 30 958 56 0 541 27 568 018 33 27 602 094 33 19 0 947 57 0 536 28 572 031 32 28 586 089 32 Il9 30 936 58 0 532 29 577 045 31 29 571 084 31 |20 0 0.926 59 0 0.527 30 2.582 3.059 30 30 3.556 3.079 30 20 30 916 60 0 522 31 587 074 29 31 542 074 29 21 0 906 61 0 518 32 592 089 28 32 528 070 28 21 30 896 62 0 514 33 597 105 27 33 515 065 27 22 0 886 63 0 510 34 602 121 26 34 502 060 26 22 30 877 64 0 506 35 607 138 25 35 489 056 25 i23 0 0.868 65 0 0.503 36 2.612 3.156 24 36 3.477 3.051 24 123 30 859 66 0 499 37 617 175 23 37 465 047 23 !24 0 851 67 0 496 38 622 194 22 38 454 042 22 24 30 842 68 0 493 39 628 214 21 39 442 038 21 '25 0 834 69 0 490 40 633 235 20 40 431 033 20 125 30 826 70 0 487 41 639 257 19 41 421 029 19 |26 0

0.818 71 0 0.484 42 2.614 3.281 18 42 3.410 3.025 18 ;26 30 810 72 0 482 43 650 306 17 43 400 021 17 803 73 0 479 44 655 332 16 44 390 016 16 27 30 796 74 0 477 45 661 360 15 45 380 012 15 128 0 788 75 0 475 46 667 390 14 46 371 008 14 28 30 78] 76 0 473 47 673 422 13 47 361 004 13 29 0 0.774 77 0 0.471 48 2.679 3.457 12 48 3.352 3.000 12 29 30 768 78 0 470 49 685 495 11 49 343 2.996 11 30 0 761 79 0 468 50 691 536 10 50 334 992 988 10 30 30 754 80 0 467 51 697 582 9 51 326 9 31 0 748 81 0 465 52 704 633 8 52 317 984 8 31 30 742 82 0 464 53 710 691 7 53 309 980 7 |32 0 0.736 83 0 0.463 54 2.717 3.758 6 54 3.301 2.976 6 132 30 730 84 0 462 55 723 837 5 55 293 973 5 33 0 724 85 0 462 56 730 934 4 56 285 969 4 i33 30 718 86 0 461 57 737 4.059 3 57 277 965 3 34 0 712 87 0 461 58 744 235 2 58 270 961 2 34 30 707 88 0 460 59 751 536 1 59 263 958 1 60 758 0 60 255 954 0 91Â° 90Â°

M 1Â° 59' 1Â°58' s App. Dist. Conjp. of 2nd Cor.



??? AppAlt. APPARENT ALTITUDES OF THE SUN, OR STAR. D's 6Â° 7Â° go 9Â° 10Â° 11Â° 12Â° 14Â° 16Â° 18Â° 20Â° 22Â° 24Â° 26Â° 28Â° 30Â° AppAlt. 06 7 89 10 / //1 201 251 321 411 53 / //1 231 201 241 291 37 1 II 1 271 231 201 231 28 / /1 331 271 221 201 23 1 ft1 401 321 251 221 20 / II 1 491 38I 291 241 21 i II2 001 451 351 281 23 / II2 282 41 501 391 30 1 II 2 562 262 71 521 49 ' //3 242 492 262 71 52 / u3 533 132 462 222 5 / n4 213 363 42 372 18 ! II 4 483 583 232 532 31 / u5 154 203 423 92 44 / //5 424 434 1 3 252 58 / n6 95 64 203 413 11 o6 7 89 10 1112 13 14 15 2 62 192 32 2nbsp;46 3nbsp;00 1 46 1nbsp;56 2nbsp;62 172 28 1 341 411 49 1nbsp;58 2nbsp;7 1 271 32I 381 441 51 1 231 261 30 1 341 39 1 201 221 251 281 32 1 211 191 21 1 23I 25 1 241 211 201 191 20 1 311 261 231 211 19 1 411 331 281 241 21 1 52I 421 341 281 24 2 41 521 421 34 1 28 2 152 11 491 401 33 2 262 101 571

471 39 2 372 202 61 541 45 2 482 302 152 31 52 1112 13 14 15 le 17 18 19 20 3 143 283 41 3nbsp;55 4nbsp;9 2 39 2nbsp;51 3nbsp;23 133 24 2 102 252 352 452 55 1nbsp;5H 2nbsp;52 132 212 29 1 451 51 1nbsp;58 2nbsp;52 11 1 361 411 4(i1 521 57 1 281 321 361 411 46 1 21 1 231 251 27 1 30 1 181 19 1 201 211 23i 1 19I 181 171 18 1 18 1 211 191 181 161 16 1 241 21I 191 171 15 1 281 241 211 18I 16 1 331 281 241 201 18 1 381 331 281 241 21 1 441 381 331 281 24 16 17 18 19 20 21 22 23 24 25 4 234 36 4nbsp;49 5nbsp;25 16 3 353 46 3nbsp;57 4nbsp;84 19 3 43 133 223 313 40 2 372 45 2nbsp;53 3nbsp;03 8 2 17 2 242 312 372 43 2 32 92 142 202 26 1 51 1nbsp;56 2nbsp;12 62 11 1 331 361 401 431 47 1 231 271 291 311 34 1 191 201 221 241 2fi 1 161 161 171 181 19 1 14I 131 131 141 15 1 151 141 131 121 13 1 161 151 131 121 11 1 181 16I 141 121 11 1 201 17I 151 131 12 2122 23 24 25 26 27 28 29

30 5 295 42 5nbsp;55 6nbsp;76 19 4 304 41 4nbsp;52 5nbsp;35 13 3 49 3nbsp;58 4nbsp;74 164 23 3 153 233 303 383 45 2 50 2nbsp;57 3nbsp;43 113 18 2 322 382 442 502 55 2 162 212 262 312 36 1 51 1 55 1nbsp;59 2nbsp;32 7 1 361 301 421 451 47 1 281 301 321 341 36 1 201 211 221 241 26 1 151 161 171 181 19 1 131 131 141 141 15 1 111 111 111 121 12 1 111 101 101 101 10 1 111 101 101 101 9 26 27 28 29 30 31 32 33 34 35 6 316 42 6nbsp;53 7nbsp;4 5 235 325 415 505 59 4 344 434 51 4nbsp;58 5nbsp;5 3 52 3nbsp;59 4nbsp;64 134 20 3 253 313 373 433 48 3 13 73 123 173 21 2 412 462 512 552 59 2 102 132 172 202 23 1 501 531 56 1nbsp;58 2nbsp;00 1 381 401 421 441 46 I 271 291 311 321 33 1 201 211 221 231 23 1 151 161 161 171 17 1 121 121 121 121 13 1 10I 101 101 101 10 1 91 91 91 9I 8 31 32 33 34 35 36 37 38 39 40 5 11 4 264 32 3 53 3nbsp;58 4nbsp;2 3 253 293 333 37 3 33 73 103 12 3

15 2 262 292 322 342 37 2 32 52 72 92 11 1 47I 491 51 1 521 53 1 341 351 361 371 38 1 241 251 261 271 24 1 181 181 191 19I 20 1 131 131 141 141 15 1 101 101 101 111 11 I 8 1 81 81 81 8 36 37 38 39 40 41 42 43 4446 2 402 42 2 132 152 172 18 1 541 551 561 571 59 1 391 401 401 411 42 1 281 29 1 29I 301 30 1 201 211 211 211 22 1 151 15 1 151 151 15 1 111 101 101 101 10 I 81 71 71 71 7 41 42 43 4446 4850525456 1 43 1 311 32 1 221 231 24 1 151 151 15I 15 1 101 10 1 91 91 9 1 6I 61 51 5 1 4 4850525456 5860626466 -- 1 3 5860026466 6870727476 68707274 76 7880828486 30Â° 7880828486 6Â° 7Â° 8quot; 9Â° 10Â° 11Â° 12Â° 14Â° 16Â° 18Â° 20Â° 22Â° 26Â° 28Â°



??? Â? sAppAlt. APPARENT ALTITUDES OF THE SUN, OR STAR. 3)'sAppAlt. 74' 78Â° 62Â° 66' 50Â° 70Â° 82Â° 86Â° 58Â° 34Â° 36Â° 46Â° 54Â° 38Â° 42Â° 32' / Â? / ;;0 375 284 403 503 26 6 7 89 101112 13 14 15 11 253 50 4 2 4494 574 11 3 38 3 333 72 48 3 02 402 242 11 1 59 3 122 502 332 IS2 C 1112 13 14 15 2 422 27 3 232 592 41 2 25 2 312 12 2 17 21 16 17 18 19 20 50431 3731 1261 16 17 1819 2122 23 24 25 52 11I 1 451 381 32 21 22 23 24 25 2723 1201714 22 119 2821 15 16nbsp;1 1 321 271 231 19 171 15 1 13 1 14 29125 11 221 18 11 15 1 1 121 111 101 101 9 1 4 11 1 21 211 21 1 1 101 101 101 9 11 1 26 27 28 29 30 121 111 101 101 9 13111091 8 1 131 111 1011 1nbsp;6 1nbsp;5 1nbsp;41 1nbsp;21 31 32 33 34 35 1 3 1 5 1 11 0 595958 36 37 38 39 40 1 6 1 15 1 129 1 lt;J 76 1 3 1 11 0 585755 1 21 11 0 5958 5655545352 1 41 1 21 1 0 1 141 111 1 81 7 1 151 121 91 61 4 26 27 28 29 30

quot;sT 32 33 34 35 quot;sir 37 38 39 40 41 42 43 44464850525456 quot;58quot;6062646668707274_767880828486 2121 1 0 quot;59 685756_55 5153 5260 5453 53525150494847464544433241 lo 39383736 49 484847474045444342 40393838~37373635343433323231 47464645444342424140~3938383737~36363534343332313130 4544444342424040393837373736_3635353433333231303029 41 42 43 4446 quot;48~50525456686062646668quot;707274767880828486 5857575658 55 51505050494847464544 quot;43 4241 40393838373035~U3433 42424140 303838373636363635 _3534343332 31 lo 3029 1 11 11 0 5958 5554 57565554635251504948 5453 5251 50 quot;49 484746454342 363534 -if34quot; 34343333 quot;32quot;313028 333332323232 30'29 3131313029



??? TABLE VLThird Correction, to Apparent Distance 32Â°. B'sAppAlt. 8Â° / //1 251 211 181 201 23 28341 411 5018 1 59 1 2 59 2 283 12 2 3825 2 48 3 3 383 50 2nbsp;58 3nbsp;9 2122 23 24 25 26 27 28 29 30 4 3 4 154 284 404 52 3 193 303 40 3nbsp;51 4 273542 250 257 2 2nbsp;52 3nbsp;03 93 17 7Â° 10' 6 7 89 iF12 13 14 15 16 17 18 19 20 18 2330381 47 1nbsp;57 2nbsp;92 212 342 47 232732 1 38 145 1 quot;52 1596l13 7 116 2 252 342 43 22 2 20 26 2 4 5 165 28 45 415 53 12 322 333 344 4 34 343 352 31 44 6 556 17 56 296 406 50 31 32 33 34 35 42Â? 49356 3 414 5 235 325 40 93 30 37 38 39 40 6nbsp;59 7nbsp;77 15 5 48 5nbsp;56 66 10 35 13 12 220 228Â?54 4 10 3 35 3 4 19 34 27 34 35 34 434 50 575 410165 2116Â° 18Â° 20 3 13 3 392 582 322 121 57 11111 15nbsp;ll6 1 16nbsp;1 15 114 1 APPARENT ALTITUDES OF THE SUN, OR STAR. 11' 12Â° 14 2 232 01 42I 31 1 24 1I 211 1911 17 48 18 2 37 2 14 1

581 45 IS171 18 1022263035 1 2723201816 36291 241 211 18 46 1373025 564637 130 125 1 24 1 20 1 16 128 1 22 1 17 1 1 2528323640 41 147 1 18161514 13 14nbsp;1 13 19211 231 251 27 1 211 18 11 17 11 15 11 14 1 411461 17nbsp;! 18 1 15 116 1 1 51 56 1 452 1 50 171 55 1 36 1 1 222 2 18 2 4 3033 1 17nbsp;1 18nbsp;1 1112il 12'1 13 1 I 191211 22 1iquot; 13 2gt;0 2gt;7 23202 24 1 46 11 5011 53 1 1nbsp;57 1 2nbsp;01 13 14 15nbsp;1 16nbsp;I 17nbsp;1 30 2 13352 17412 2146 2 26 3740 1 23nbsp;1 24 4 1 461 33 1 18 1 8112 115 1 1 361 381 40 1 1 431 26 1 19 1 27 1 20 291 21 31nbsp;1 22 32nbsp;r2334 1 24 1 20 2224_ - 2013 1 59 1 39 1 281 421 30 2 8 I 2434 1 261 272943 1 31 52 2572272 3 12 2 16 221 2253034 1 4511 4711 491 1 51 11 521 25 26 1 27 1 2 191 54 2 22 259 2 25 23 2 28 22 31211 2 34 220254411 i?2813151 D'sAppAlt. 22Â° 24Â° 26Â° 28Â° 30 / II 4 554 43 262 562 34 3042 8 41^

656i4536_302521191715 5 454 464 23 26^592 M2 232 91 581 49 6 7 89 10 2 172 41 1112 13 14 15 16 17 1819 21 22 23 24 25 5343 1 1 85 1 1 351 30251 211 19 2925221917 413529251 21 141 1512 1 18111 10 1 1111 1 9 1 lii 11111 1111121 1 91 81 87 1 6 26 27 28 29 30 91101 1 16 1 181 141 U13 1 14 12 1 1 11 1 91 10 81 89 1 8 781 13 1 101 8 31 32 33 34 35 'W 37 38 39 40 99 9 191 18nbsp;1 13 19nbsp;1 14 14 15)1 15 13 1 10 1141 11 115 1 11161 12117 1 13 1 10 110 110 110 11 111 13 1 5416 1 5618 1 5820 2 0 41 42 43 4446 ~4850525456 3 383 423 46 3639422 451 50 4 43 5860626466quot;68707274767880828486 2 23 2 2 2 26 22 1111 1 45 1 si 1 61 491 51 41 47 1 341 38 391 121 121 121 12 1 28 11 29 111 39 41 42 43 30 1311 1 17 1819191 20 1 1 211 1 1 161 16 161 121 8 41 42 43 4446 IF 50525456 IT6062646668707274 IL 7880828486 1 81 81 81 8 231 17 1 8 12 131 13 141J4 1414 1 8



??? M36Â° D'sAppAlt. 32Â° 34 6 107 4 20 6 7 89 10 6 33 6 555 26 5 44 4 37 ______52 3 41 3 56 4 103 12 3 25 3 38 1112 13 14 15 2 512 332 182 5 1 55 3 132 512 342 19 2 8 3 22 432 262 122 242Â° 5.'s, AppAlt. APPARENT ALTITUDES OF THE SUN, OR STAR. 74' 78Â° 82Â° 62' 86lt; 50' 54Â° 58^ 66Â° 70Â° 46Â° 38Â° o6 7 89 10 1112 13 14 15 15 2450 4 12 3 23 3 3 00 3 172 42 2 56 2 502 35 2 262 14 2 382 25 5345 se 16 17 18 19 202122 23 24 25 14 2 22 2 31 541 461 391 33 16 17 18 19 20 47 111 1 29 1 25 2 11 2 01 511 43 40 1341 2 61 571 49 1 331 28 1 28241 20 11 171 15 1 2122 23 24 25 1 211 181 161 J31 11 39341 291 24 1 27 1 30 1 241 20 11 17 11 141 12 111 1291 101 91 71 6 26 27 28 29 30 1412108161 1 5 31 32 33 34 35 1 4l 41313 1 51 51 5 1 2 16 16 1 5 16161 51 51 41 41 41 3 1 2 1 31 31 21 1 17 1 19161 131 101 1 51 41 21 0 59 26 27 28 29 30 IT 32 33 34 35 21171 141 11 1 8 1611311191 141 129

I 5 1 31 1 5957 1 51 31 1 5957 5957 36 37 38 39 40 5554535150 56 56 58 57 1 11 0 595858 1 0 555857 56 3 1 2 1 36 37 38 39 40 55545251 56555453 31311 51 5 1 5 41 42 43 4446 4948474746 48474746 5049484847 41 42 43 4446 5'J595g5858 474645 2121 43 45 44 4646454442 43 4142 40 3938 _38383737363635'353434 4241403938 4850525456 586062646668707274767880828486 4342414039 5854535352 5959585858 5757565656 4443424140 4850525456 525151 5049 40393837 1 1 383736363535343332 3938373736363535343433 525151505048484747 4948 484747~464544444343 4746454544 40393838371{736363535343433 3635343433 4544434342 37363535343433 5857565656 56555454545352 586062646668707274767880828486 414140quot;lo 39383838~3737363635 44 42 434242_41414140 41 4040393939383837



??? APPARENT ALTITUDES OF THE SUN, OR STAR. f! 1 271 221 191 171 19 6 7 89 10 1 191 171 201 241 30 1 521 371 271 211 18 2 13I 521 391 291 23 1 421 311 231 191 17 3 433 2 402 192 2 4 73 272 572 332 14 1 171 151 161 181 21 3745 1nbsp;53 22 10 1 161 171 191 211 25 1nbsp;52 2 2 14 2 252 36 1 221 261 301 351 41 1 191 171 151 141 16 1112 13 14 15 2 11 501 411 351 301 251 211 181 161 14 2nbsp;48 3nbsp;03 123 243 35 IC 17 18 19 20 1 511 411 34 1 29^ AppAlt. 6Â° I 7Â° 8Â° 9Â° 10Â° 11Â° 12Â° 14Â°l6M8^quot;20Â°quot;^24Â° 26Â° 28Â°|30Â° '/?’/(/!(# /////?’ I Igt; â€? II I ,1 .nbsp;..nbsp;.1 .nbsp;--- -â€”- --- - n I 1 1 1 201 251 321 42 1 211111 20302 402 492 59 35 140 111 2 22 102 182 272 35 2428gt;1 321 361 40 18 120 1 11 1 221 1 25 1 i 29 1 461 511 57 319 2 162 222 28 21 22 23 24 25 3 93 183 283 373 47 2 432 51 2nbsp;59 3nbsp;7 3 15 2 212 282 352 422 49 535831 1 311 341 36 11 3911 411 1

121 111 111 111 11 1 131 141 141 1.51 15 4448528 1 562 0 13 55 5 186 4 2513 30 3 46 D's AppAlt. 910 2 332 172 51 551 46 1112 13 14 15 16 17 18 19 202122 23 24 25 1I11 1 8 3 162 52 3 22 402 232 81 571 491 41 1815121 1310 1 111 9 3 233 31393 47 54 5 395 49 5nbsp;59 6nbsp;96 19 4 43 4nbsp;520 8 5nbsp;16 2 442 492 54504 282 332 37!2 412 46 31 32 33 34 35 3137 3 4103 1622 228 3 36 37 38 39 40 6 286 386 47 6nbsp;57 7nbsp;6 9141823273 313 2 502 54 2nbsp;S8 3 3 C3 24 432 44048 5 56 quot;45 12 5 19 5 3 39 33 44 33 49 3 54 3 4 31 3 59 10133 1743 3 20 7 167 25 34 3 4 24 104 18 3 44 25 3 50 332 3 56 3 2 3 33 3 38454 52 4nbsp;59 5nbsp;5 4 43 4nbsp;55 5nbsp;65 175 28 26 27 28 29 30 3nbsp;56 4nbsp;64 4 254 2 342 402 462 522 58 2 182 232 282 342 39 2nbsp;56 3nbsp;33 103 173 24 15 3 1218 424 45 30 41 42 43 44464850525456 35 3 39; 4 3 364144 46 4 '4 3 26 50 3 32 12Â° 12 320 3 TABLE P.

EFFECT OF SUN'S PAR.Add the Numbers above the blacklines to 3rd Correction, subtractthe others. y 8un', Â? Apparent Allilnde. 5 10 30 i? 50 CO 70 80 !)0 5 0 3 5 7 quot; 10 1 0 2 4 5 20 4 3 1 1 3 4 30 6 5 3 1 0 2 3 40 9 8 5 3 2 0 1 2 SO 7 5 4 2 1 0 1 80 7 5 4 3 2 1 0 TO 6 5 4 3 2 80 6 i 11' 1 45 11 48 11 52 1 1nbsp;56 1 1 121 12I 131 131 14 2325!1 27Â?1 29t 31 1 Ifi1 171 191 201 21 1111 1 10 2nbsp;01 4614915153 1 3335 13713911 41 1 1 161 171 1 21 1 22 191 19 1 22 2 22 2 252 2 31 T2222 47 23 2426 27 28 30 31321 2333 1 24 43 1 3245 1 33 2 4 12 72 10 12 13 12 161 56 581 2 4681 47 1 35 28 2 491 3651 1 40 142157 1 43 159 1 45 121 471 332 36 2 392 42 2 11 114 116 118 1 2 22 2 2 52 22 26 230 2 5 1 498 1 51111 53131 5557 37 139 57 2 1 41 24' 14Â° 22' 271 291 31 2 33 2 1 43 1 32 11J4 1 33 145r34135 1 16Â°|18Â° 20Â°16116 161 6r 31 32 33 34 35^ 37 38 39 40 5 1 51 1 61 6 15 161617 1 41 42 43 4446 35 1 25 1

18 1 811 9 7 11 26 27 28 29 30 1181 1 9 14 151 161 16 10101 111 111 11 48505254 5860626466 202122: 23241 17 26 1 18 26 1 1819 68707274767880828486 26Â° 28Â° 25 1 18 1212il 12II 121 13 30Â° itm



??? APPARENT ALTITUDES OF THE SUN, OR STAR. AppAlt. AppAlt. W 74Â° 70Â° 82Â° 50Â° ~l Tj 86Â° 58Â° 54Â° 36quot; 38Â° 42Â° 46Â° 34' 32Â° o6 7 89 101112 13 14 15 o6 7 89 101112 13 14 15 7 246 11 5 164 333 59 5 404 434 13 293 4 364 464 83 38 3 323 102 512 362 23 2 432 22 132 21 53 3 132 532 372 232 H 62Â° 66Â° 6 22 6 43 19 54 313 553 27 4 20 3 503 253 42 472 33 11 16 17 18 19 20IT 22 23 24 25 1 561 471 401 341 29 2 212 10 1 451 381 321 27 11 23 1 10 17 1819 JO2122 23 24 25 2 132 31 54 4741 tl il281 4337321 36271 3122 1 26 1 381 331 1 23 11 191 1 28 11 23 11 1911 16113 1 1 251 201 171 141 2017141191 1 451 391 341 29 11 1 241 261 17 1 20;i 2212 1 14 1 161 1810 1 111 13 1 14 15 1 18 1 21113 1 1511191 26 27 28 29 30 1 81 766 1 5 111 13191 11 9 8 26 27 28 29 30 817 1 1 91 101 111 13 61 7l 8 3 I 21 2121 11 001 0 3 1 131 13 1 11 1 0 0 3 10I 1 01 01 0 6l 654 31 311 1

11111_11111 r113 13 1 31 32 33 34 35 5l41 01 59585857 1 1 59585858 36 37 38 39 40 1:11 5655545353 5757565656 59595959595959595958 41 42 43 4446 5656555555 5251505049 48505254565860626466 5453525252 4948484847 717171711 52515151505050504948 5453535252 6870727476 51 7880828486 7 1 1 91 71 1 31 1 1 101 81 1 31 1 31 32 33 34 35 86 1 41 31 1 31 1 01 59585857 1 0 59585655 059 585857 1 0 59585756 1 0 59585756 36 37 38 39 40 1 1 1 1 0 59585757 5251504948 5352515048 5453525149 41 42 43 4446 47 4544424141 4850525456 4948484747 51 50494848 44424140 434241 4039 4241403938quot;3838 39 58606264666870727476 J 4040393938 39393838 45444343 J? 4242414141 4747464645 5655545352 4847474646 45444344; 43431 42 42414040 39 7880828486 37 4040403939



??? APPARENT ALTITUDES OF THE SUN, OR STAR. P'sAppAlt. AppAlt. 6quot; go go IQO IJO 12Â° 14Â° l'6Â° 18Â° 20o 22Â°'24quot; 26Â° 28Â° 30Â° 2 262 41 501 381 29 1817il 16'1 15gt;1 16 14 1511 16!1 17i 1 192 3312 121 58 16191 241 311 40 1 251 211 181 161 19 2118Â?1 1611 19)1 23 910 1 281 341 401 461 52 1nbsp;50 2nbsp;12 112 212 31 1112 13 14 15quot;16 ir18 19 20 1 231 201 181 171 15 2 41 2nbsp;52 3nbsp;33 143 25 26301 341 391 43 1 581 44 1 171 191 21 1 231 25 2 42 11 2 182 25 49542 02 6 3 32 32221 48 3 54 4 383 523 202 522 32 2 58 3 16 2 482 252 9 5 2 44 9101112 13 14 15 2 172 51 551 461 38 2 272 132 21 531 44 1 221 191 171 151 13 37311 261 221 19 3126â€? 1 221 19il 16 16 17 18 19 20 39331 281 231 20 1 171 151 141 131 12 2730'1 331 37)1 40 3 363 47 3nbsp;58 4nbsp;94 20 4752 1nbsp;57 2nbsp;22 7 2122 23 24 25 2 122 182 252 322 39: 2nbsp;59 3 3 173 263 35 IS121091 8 1 141

131 111 91 1211111091 11111 121 121 13 141 141 121 101 9 2122 23 24 25 1 21 1 10 10 111 71 7 1 7121 9 1 7 1 6 30 3 444151112 2 122 172 232 282 33 26 27 28 29 30 2 452 52 2nbsp;59 3nbsp;63 13 2 02 42 822 30 11111 4347 1 13 14 14 1515 1 1 81 71 1 7 26 27 28 29 30 3nbsp;53 4nbsp;24 114 20 333538561 40 50 153 1 ]1121 12117 1 5259613204 264 324 38t 444 50 2 382 432 4813 2 532 58 31 32 33 34 35 3 203 273 333 393 45 29384 46 4nbsp;54 5nbsp;24 3 19 36 37 38 39 40 3 51 3nbsp;57 4nbsp;34 4 13 2429 3 3 113 153 19 3 243 283 320 3 369 3 44 6 50 6nbsp;58 7nbsp;715 7 33 41 42 43 4446 19244 294 344 44 45 452 559 56 5215 01 4331 4561 4791 4938 2 121 511 54 1nbsp;57 2 212 262 302 342 1 2211 231 2411 26 11 27 1 16 1 17nbsp;1 18nbsp;119120 1 15 121 13nbsp;1 14nbsp;1 15nbsp;I1 3 2 2 42 2 15 1 291 311 331 351 37 22123 125 1 16 17 1826 1 19 7 2 46 2 182 212 242 27 2 502 542 58 2nbsp;02 22 5 1

20 2 302 332 362 392 44 1 391 411 431 441 47 3 103 133 20 2 82 102 132 152 197171681 681 68 1 6 12112 1 1 1 10I 10 1 11I 111 121 131 14 9110 11011111 1 31 32 33 34 iL 36 37 38 39 40 8111I1 11 1 91 91 10 41 42 43 4446 5 38 4 54 rABLB P. EFFECT OF SUN'i PAR.Add the Numbers above the blackMnes to 3rd Correction. Bubtractthe others. Sun', Apparem ArtkudÂ?. 10 H9 30 40 00 70 80 2 r 6 ~ 0 Â? 3 6 3 1 9 3 4 S 3 T ^ 2 3 7 5 4 2 i 1 2 9 7 9 S7 4 6 24 T 3 '2 Â?2quot; 8 5 5 4 3 7 6 1 1 1 1 6 1 2 23272 313 4 2 352 3929311 32U 34il 36 1 501 521 54 1nbsp;5658 i 0 2nbsp;2 2 19 37 381 391 40 18 3 51 3 273 333 39 2 492 542 59 â‚?'4850525456 1 221 231 241 261 28 1 151 171 181 191 20 1 111 121 131 141 14 48505254565860626466 3 58 27 48 491 50 1 151 151 161 161 17 21221 221 231 24 1 171 17 1 24 6870727476 7880828486



??? APPARENT ALTITUDES OF THE SUN, OR STAR. D'sAppAlt,o6 7 89 10 D'sAppAlt. 32' 34' 70Â°|74Â° 78Â° 82Â° 86Â° 7 336 205 264 444 9 5 194 273 513 182 56 6 575 515 14 223 50 6 7 89 101112 13 14 15 3 423 203 12 452 30 3 253 52 472 322 19 2 372 222 102 01 50 2 472 302 172 61 56 1112 13 14 15 3 42 48 36Â° 38Â° 42Â° 46Â° 50Â° ^ 58quot; 62Â° 66' 59 5 394 444 63 323 4 27 3 583 333 132 562 40 471 4034291 24 16 17 18 19 20 261 1 22 1 1 151 1 111 18 1 2122 23 24 25 20 117 1 14 11 12 111 13 1 101 591 511 441 37 1 2 272 16 2 61 581 50 2 352 232 122 3 1 55 188595144 44 33 1 38291 3325 1 2921 1 25 1 491 431 381 331 29 23 119 116 114121 26 19 1 32 22 1 28 1 1 24 1 161 21 114 1 181 2 192 92 0 16 17 18 19 202122 23 24 25 53 471 421 504537 1 4032!l 35 12 1 15 1 1810 1 13 1 159 1 11 9 11 1 71 71 6 1 101 91 1 71 6 1 1111 1 811 711 61 26 27 28 29 30 1 211 181 161 131 11 1 251 211 as 1 151 12

28124 30 126 122118 1 26 27 28 29 30 1 131 II1 9 20161 13 1 15 1 16 1 17 86 1 5 1 41 4 3 1 3 1 3 1 3 1 3 36 37 38 39 40 1 41 41 4 11 1 00 21 059 1 11 0 5958 5958 1 51 41 2 21 1 01 591111 111 1 51 4 66 55 1 5 616 1 31 32 33 34 35 1 10I 8 654 1 111 91 71 61 4 541 4 13 1 141101 111 1512 81 9l 1071 71 81 31 32 33 34 35 36 37 38 39 40 1 51 51 61 6 4211 5957 2111 11 01 5957 1 41 41 41 205957 1 6 1 4 11 61 41 41 42 43 4446 5958585858: 5857575656 5655545352 5655545351 5655545351 5756555453 5756555453 5655545352 41 42 43 4446 21 21 2 51 61 461 471 81 22212 1111 1 10 4850525456 4948464544 5554545453quot;53525252,52 5352525151 5048474645 4948464544 5251504949 5251 504948 5149484746 4850525456 5555 1 6 5050504949 1 101 101 111 111 12 5860626466 4544444342 434242 43 5860626466 1 3 1 411 4114 11 1 121 121 13 1 81 81 1 8 45 43 6870727476 49484848,48 5655555555

6870727476 43434342 44444444 1 1 1 1 7880828486 42 7880828486 4646464645



??? 6Â° 1 161 181 201 16 1 19 1 311 23 1 39 34 141 1 481 I 21 1 241 271 301 34 I 171 191 201 221 25 5308 2 15 22 1 411 471 53 1nbsp;59 2nbsp;5 16 17 18 19 20 28 2 45 2 561 412 41 47 121 2 2 20 22 2 372 AppAj^o6 7 89 10 9Â° 110'^ 11' 7Â° 12Â° 14' 8Â° 31 124 11911611 15 1 1 21I 181 161 181 21 25201 171 151 17 2 31 46 21 35 11 271 22 1 4533I 1 25i 1 21i 1 18 1 25 1 28 1 161 151 161 17I 19 1 19 11 17 11 151 141 15 1 201 231 271 311 36 1112 13 14 15 II â€?2 442 172 . 01 47 1 APPARENT ALTITUDES OF THE SUN, OR STAR. 22Â° 16Â° 18Â° 20' 3 252 512 292 12 1 58 1 38 1 141 151 161 171 19 3125 121118 16151511 14'1 141 15 26Â° Hi! I It J 45 4 1nbsp;8343 224 2 2 AppAlt. 28' 30Â° 4 2525 3 4258 3 1236 2 4818 2 29 6 7 89 10 1 561 4611 38 11 32 11 27 1 2 142 21 521 441 37 1112 13 14 15 32261 221 191 17 1 271 231 201 171 15 1 361 301 251 221 19 16 17 18 19 20 1 231 201 181 161 14 3 293 393 49 4 0 3

194 10 3 28 4 20 3 36 3 45 3nbsp;53 4nbsp;14 91 271 301 331 3653 1 39 1 461 51 2nbsp;54 3nbsp;23 11 2 302 372 45 22 522 59 121 18 224 231237 2 21 22 23 24 25 10 122 26 27 28 29 30 43 249 255 212 2531364146 2 2 2 152 202 2429 3 3 133 203 273 34 4 304 394 484 57 3 72 421 455 1 471 49 52 13121 111 101 10 I 371 41 I 211 231 25 1 171 181 19 1nbsp;55 1 45 2nbsp;0 1 492 5 1 27 1 201 291 21 1 31 1 321 341 36 1 38 22231 251 271 28 57 11 1 131 141 151 11 16 1 101 111 121 121 13 2 92 14 15 11411 1311 111 10 1 T~91 8 91 791 791 7 2122 23 24 25 26 27 28 29 30 1 71 6 1 6 13 219 225 330 3 3 36 3 42 347 3 14214 274 3325 ^39 444 36 5 325 395 46 5nbsp;53 1 55 1 401 58 1 42 1 30 1 22 1 11 31 1 23 1 181 33 1 24 1 IS2C 2 192 232 272 312 35 10110111111 1 4 174 254 334 404 48 3 413 48 3nbsp;54 4nbsp;14 8 2 342 382 43,2 472 52 1 131 141 151 15 11 161 12 1 1 6 I 71 7 L ''11111 31 32 33 34 35 31 32 33 34 35 37

38 39 40 1 1 44 4 1 471 50 1 35 1 261 371 27 2 7 21 2 392 432 472 512 54 36 37 38 39 40 5nbsp;51 6nbsp;06 96 186 27 15203 243 293 33 560 3 43 3 12 43 4 2 11 2 152 182 212 24 5356 1nbsp;58 2nbsp;12 3 1 1 41 1 431 451 46 391 1 131 131 141 141 15 1010H 1111 11il 11 55 1 171 17I 181 19I 20 281 30I 321 331 35 1 221 231 241 251 26 5 105 185 25 3 523 583 61 488 1 501 5212 1 5417 1 582125293337 1 161 161 171 181 20 66 45 6nbsp;53 7nbsp;07 14 383 423 47 3nbsp;51 4nbsp;0 3 16 2 58 2 27 83 1 371 391, 40I 421 45 27 29 303235 M 1 28 1 121 121 13 41 42 43 4446 44 134 184 234 33 11 1 9 41 42 43 4446 12 302 332 352 40 3 203 243 28 33 35 10 1 131 101 14 1 10 6nbsp;6 3 213 3 333 393 45 3 433 50 3nbsp;57 4nbsp;4 4550 2nbsp;55 3nbsp;03 5 4 94 18264 34 1 481 521 1nbsp;59 2nbsp;2 7 277 40 4850525456 1 11 15 48505254565860626466 161 11 1 31 1 331 351 37 10142 17 5611 12131 14 2 412 44 15 161 171

18 1 19 3 10 20 222 1 531 42I 54|l 431 55 1 44 2 24 2 62 1 201 211 211 22 1 261 271 29 1 45 1 34 1 35 68707274767880828486 6 186 29 5 14 TABLE P. EFFECT OP SUN'S PAR,Add the Numbers above the blacklines to 3rd Correction, subtractthe others. Bun'. Apparent Altitnde. 10 20 30 40 M 60 70 M 1 2 4 5 6 0 2 4 5 3 1 0 2 3 4 5 3 2 ^ 1 2 2 r 5 4 2 1 0 ^ 1 8 7 5 4 3 2 1 T 8 7 5 4 3 2 2 8 6 5 4 3 7 6



???



??? TABLE VLThird Correction, to Apparent Distance 48Â°. 14 D'sAppAlt. II 171611 191 231 27 1 161 191 241 301 37 1 231 191 171 161 18 6 7 89 10 1 21 1 241 281 331 37 18211 241 271 301 341 1 421 461 51 1nbsp;56 2nbsp;22 72 122 17 1112 13 14 15 30406009 3 183 273 373 463 56 2 92 172 252 322 402 48 2nbsp;56 3nbsp;33 113 19 1 421 471 52 1nbsp;58 2nbsp;32 92 152 212 262 32 5407 14 20 33!2 40L2 47)2 54 16 17 18 19 20 22 23 24 25 26 27 28 29 30 4 54 154 244 334 42 3 273 343 423 503 58 2 382 442 50 2nbsp;56 3nbsp;2 1 8 3 153 213 28 4 64 134 21 4 284 36 3 353 423 49 3nbsp;55 4nbsp;1 31 32 33 34 35 4nbsp;51 5nbsp;05 95 185 27 36 37 38 39 40 5 355 44 5nbsp;52 6nbsp;06 8 4 434 50 4nbsp;57 5nbsp;45 11 44 144 204 264 32 4 384 444 50 4nbsp;55 5nbsp;5 41 42 43 4446 1318i4 28 4 374 46 4nbsp;54 5nbsp;1 5 8 6 16 136 246 35 5 155 255 345 435 51 4850525456 TABLE EFFECT OP SUN'. PAHAdd Ehe

Numbers above the blackImes to 3rd Correction, subtractthe others. Sun'. App.rent Altitude. 10 30 M GO 70 80 1 2 '3 4 5 T Jl^ 3 3 4 S 3 I 1 2 3 3 S 3 2 1 0 2 6 i 4 3 2 T Q 8 6 J 4 3 2 1 9 8 6 5 4 3 3 9 7 Â? 5 4 8 7 6 7 APPARENT ALTITUDES OF THE SUN, OR STAR. 29231 191 171 16 11Â° 12Â° 14Â° 16Â° 18Â° 20Â° 22Â° 24Â° 26Â° 28Â° 30Â° App Alt. 1 II 1 II 1 II ' n ' // // / n ' n / u 1 II / II o 1 36 1 43 2 1 2 20 2 39 2 58 3 16 3 35 3 54 4 13 4 32 6 1 28 1 33 1 46 2 0 2 16 2 32 2 47 3 2 3 18 3 34 3 50 7 I 22 1 26 1 35 1 47 1 59 2 12 2 25 2 39 2 52 3 7 3 21 8 1 19 1 21 1 28 1 37 1 47 1 58 2 9 2 20 2 32 2 44 2 55 9 1 17 1 18 1 23 1 30 1 38 1 47 1 56 2 6 2 16 2 26 2 36 10 1 16 1 17 1 20 1 25 1 32 1 39 1 47 1 55 2 4 2 13 2 22 11 1 18 1 16 1 19 1 22 1 27 1 33 1 40 1 47 1 54 2 2 2 10 12 1 20 1 18 1 17 1 19 1 23 1 28 1 34 1 40 1 46 1 53 2 0 13 1 23 1 20 1 16 1 17 1 20 1 24 1 29 1 34 1 39 1 45 1 51 14 1 26 1 22 1 17 1 16 1 18 1 21 1 29 1 33 1 38 1

43 15 1 29 1 24 r 18 1 16 1 17 r 78 1 20 1 24 1 28 1 32 1 37 16 1 32 1 27 1 20 1 17 1 16 1 17 1 18 1 21 1 25 1 28 1 32 17 1 35 1 30 1 22 1 18 I 15 1 16 1 17 1 19 1 22 1 25 1 28 18 1 39 1 33 1 24 1 19 1 16 1 15 1 16 1 17 1 19 1 22 1 24 19 1 43 1 36 1 27 1 21 1 17 1 14 1 15 1 16 1 17 1 19 1 21 20 1 47 1 40 r 30 1 23 ris 1 quot;15 r 13 r l5 r lo 1 17 1 19 1 52 1 43 1 32 1 24 1 19 1 16 1 13 1 14 1 15 1 16 1 18 22 1 56 1 46 1 35 1 26 1 20 1 16 1 14 1 13 1 14 1 15 1 16 23 2 0 1 50 1 37 1 27 1 21 1 17 1 14 1 12 1 13 t 13 1 14 24 2 5 1 54 1 40 1 29 1 22 1 18 1 15 1 13 1 12 1 12 1 13 25 2 9 1 58 1 42 1 31 1 24 1 19 1 16 1 13 1 11 1 11 1 12 26 2 14 2 2 1 44 1 33 1 25 1 20 1 16 1 13 1 11 1 10 1 11 27 2 18 2 6 1 47 1 35 1 27 1 21 1 17 1 14 1 12 I 10 1 10 28 2 23 2 10 1 50 1 37 1 28 1 22 1 18 1 15 1 12 1 10 1 9 29 2 27 2 13 1 53 1 40 1 30 1 23 1 19 1 15 1 12 1 10 1 9 30 2 31 2 17 1 57 1 42 1 32 1 25 1 20 1 16 1 13 1 11 1 9 31 2 35 2 20 2 0 1 44 1 33 1 26 1

21 1 16 1 13 1 11 1 9 32 2 39 2 23 2 3 1 46 1 35 1 27 1 22 1 17 1 14 1 12 1 10 33 2 44 2 27 2 6 1 49 1 37 1 28 1 23 1 18 1 14 1 12 1 10 34 2 48 2 31 2 9 1 52 1 39 I 30 1 24 1 19 1 15 1 12 1 10 35 2 52 2 35 2 12 1 54 1 41 1 31 1 25 1 19 1 15 1 12 1 10 36 2 57 2 39 2 16 1 56 1 43 1 33 1 26 1 20 1 16 1 13 1 11 37 3 1 2 43 2 19 1 59 1 45 1 34 1 27 1 21 1 17 1 14 1 11 38 3 5 2 47 2 22' 2 2 1 47 1 35 1 28 1 22 1 17 1 14 1 12 39 3 10 2 51 2 25 2 5 1 49 1 37 1 29 1 23 1 18 1 15 1 11 40 3 14 2 55 2 28 2 7 1 51 1 39 1 31 1 24 1 19 1 16 1 13 41 3 18 2 58 2 31 2 10 1 53 1 41 1 33 1 26 1 20 1 16 1 13 42 3 22 3 2 2 33 2 12 1 55 1 43 I 34 1 27 1 21 1 17 1 Id 43 3 26 3 5 2 36 2 14 1 57 1 45 1 36 1 28 1 22 1 18 1 15 44 3 34 3 12 2 41 2 18 2 1 1 48 1 38 1 30 1 23 1 18 1 15 46 3 41 3 18 2 46 2 22 2 5 1 51 1 40 1 31 1 24 1 19 1 16 48 3 47 3 24 2 51 2 26 2 8 1 53 1 42 1 33 1 25 1 20 1 16 50 3 53 3 30 2 56 2 30 2 12 1 56 1 44 1 35 1 27 1 22 1 17 52 3 59 3 36 3 1

2 34 2 15 1 59 1 46 1 37 1 29 1 23 1 19 54 4 5 3 41 3 6 2 38 2 18 2 2 1 49 1 39 1 31 1 25 1 20 56 4 11 3 46 3 10 2 42 2 21 2 4 1 51 1 41 1 32 1 26 1 21 58 3 50 3 13 2 45 2 23 2 6 1 53 1 42 1 33 1 27 1 21 60 3 15 2 47 2 25 2 8 1 54 1 43 1 34 1 28 1 22 62 2 49 2 27 2 10 I 56 1 45 1 35 1 28 1 22 64 2 29 2 11 1 57 1 46 1 36 1 29 1 23 66 2 12 1 58 1 47 1 37 1 30 1 24 68 1 59 1 48 1 38 1 30 1 24 70 1 49 1 39 1 31 1 24 72 1 40 1 32 1 25 74 1 33 1 25 76 1 26 78 80 82 84 86 11Â° 12quot; 14Â° 16Â° 18Â° 20Â° 22Â° 24Â° 26Â° 28Â° 30Â°



??? D's APPARENT ALTITUDES i OF THE SUN, OR i STAB ys a t)t) Alt. 32Â° 34Â° 36Â° 38Â° 42Â° 46Â° 50quot; 54Â° 58Â° 62Â° 66Â° 70Â° 74Â° 78Â° 82'- 86Â° Alt. o // n ?’ n / // ! II / // / II / /?’ / 11 / // / II / // / // /?’ 1 II o 6 4 51 5 10 5 28 5 46 6 18 6 49 7 19 7 47 6 7 4 6 4 21 4 36 4 51 5 19 5 45 6 11 6 35 7 8 3 34 3 48 4 1 4 14 4 38 5 1 5 22 5 42 8 9 3 7 3 19 3 30 3 41 4 3 4 24 4 43 5 0 9 10 2 47 2 57 3 7 3 17 3 36 3 54 4 11 4 26 4 40 10 11 '2 31 2 40 2 49 2 57 3 14 3 30 3 44 3 57 4 10 11 12 2 17 2 25 2 33 2 40 2 oo 3 9 3 22 3 34 3 45 12 13 2 6 2 33 2 20 3 27 2 40 2 52 3 4 3 15 3 25 13 14 1 57 2 4 2 10 2 16 2 27 2 38 2 49 2 59 3 8 3 15 14 15 1 49 1 55 2 1 2 6 2 16 2 26 2 35 2 44 2 53 3 0 15 10 1 42 1 47 1 52 1 57 2 7 2 15 2 23 2 32 2 40 2 46 16 17 1 36 1 41 1 45 1 50 1 59 2 C 2 14 2 22 2 29 2 34 17 18 1 31 I 35 1 39 1 43 1 51 1 59 2 4 2 13 2 19 2 24 2 29 18 19 1 27 1 31 1 34 1 3^ 1 45 1 52 1 58 2 4 2 10 2 15 2 19 19 20 1 24 1 27 1 30 1

33 1 39 1 45 1 51 1 57 2 2 2 7 2 11 20 21 1 22 1 24 t 27 1 29 1 34 1 40 1 45 1 51 f IT) 2 0 2 4 21 22 1 20 1 22 1 24 I 26 1 30 1 35 1 40 1 45 1 50 1 54 1 57 1 59 22 23 1 18 1 19 1 21 1 23 1 27 1 31 1 36 1 40 1 45 1 49 1 51 1 53 23 24 1 16 1 17 1 19 1 21 1 25 1 28 1 32 1 36 1 40 1 44 1 46 1 48 24 25 1 14 1 15 1 16 1 18 1 22 1 25 1 29 1 32 1 36 1 39 1 41 1 43 25 26 1 12 1 13 1 14 1 16 1 19 1 23 1 26 1 29 1 32 1 34 1 36 1 38 1 40 26 27 1 11 1 12 1 13 1 14 1 17 1 20 1 23 1 26 1 28 1 30 1 32 1 34 1 36 27 28 1 10 1 11 1 12 1 13 1 15 1 18 1 20 1 23 1 25 1 27 1 27 1 30 1 32 28 29 1 9 1 10 1 11 1 12 1 14 1 16 1 18 1 20 1 22 1 24 1 25 1 27 1 28 29 30 1 9 1 10 1 10 1 11 1 12 1 14 1 16 1 18 1 19 1 21 1 22 1 24 1 25 1 26 30 31 1 9 1 9 1 9 1 10 1 11 1 12 1 14 1 16 1 17 1 19 1 20 1 21 1 22 1 23 31 32 1 8 1 8 1 8 1 9 1 10 1 11 1 13 1 14 1 15 1 17 1 18 1 19 1 19 1 20 32 33 1 8 1 7 1 7 1 8 1 9 1 10 1 11 1 12 1 13 1 15 1 16 1 17 1 17 1 17 33 34 1 8 1 6 1 6 1

7 1 8' 1 9 1 10 1 11 1 12 1 13 1 14 1 It 1 15 1 15 1 16 34 35 1 8 1 6 1 5 1 6 1 7 1 8 1 9 1 9 1 10 1 11 1 12 1 12 1 13 1 13 1 14 35 36 1 8 1 6 1 5 1 5 1 5 1 6 1 7 1 7 1 8 1 9 1 10 1 10 1 11 1 11 1 12 36 37 1 9 1 7 I 5 1 4 1 4 1 5 1 6 1 6 1 7 1 7 1 8 1 8 1 9 1 9 1 10 37 38 1 9 1 7 1 5 1 3 1 3 1 4 1 5 1 5 1 6 1 6 1 7 1 7 1 8 1 8 1 8 1 9 38 39 1 9 1 7 1 5 1 3 1 3 1 3 1 4 1 4 1 5 1 5 1 6 1 6 1 6 1 7 1 7 1 7 39 40 1 9 1 7 1 5 1 3 1 2 1 2 1 3 1 3 1 4 1 4 1 5 1 5 1 5 1 6 1 6 1 6 40 41 1 10 1 8 1 5 1 3 1 I 1 1 2 i 2 1 3 1 3 1 4 1 4 1 4 1 5 1 5 1 5 41 42 1 10 1 8 1 5 1 3 1 1 1 1 1 1 2 1 2 1 2 1 3 1 3 1 3 1 4 1 4 1 4 42 43 1 11 1 8 I 6 1 4 1 1 0 1 0 1 1 1 1 1 1 1 2 1 2 1 2 1 3 1 3 1 3 43 44 1 12 1 9 1 C 1 4 1 1 0 1 0 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 44 46 1 12 1 9 1 6 1 4 1 59 59 59 59 59 59 59 59 59 59 59 46 48 1 13 1 10 1 7 1 4 1 59 58 58 58 58 57 57 57 57 57 48 50 1 13 1 10 1 7 1 5 1 59 57 57 57 57 56 56 56 56 56 50 52 1 14 1 11 1 8 1 5 1 59 57 56 56 56 55 55 54 54 52 54 1

15 1 11 1 8 1 6 1 2 59 57 56 55 55 54 54 53 53 54 56 1 15 1 11 1 8 1 6 1 2 59 57 55 54 54 53 53 52 56 58 1 16 1 12 1 9 1 6 1 2 59 57 55 54 53 52 52 51 58 60 1 16 1 12 1 9 1 6 1 2 59 57 55 53 52 52 51 60 62 1 17 1 13 1 10 I 7 1 2 59 57 55 53 52 51 51 62 64 1 17 1 13 1 10 1 7 1 2 59 57 55 53 52 51 64 66 1 18 1 14 1 10 1 7 1 3 59 57 54 52 51 50 66 68 1 18 1 14 1 10 1 7 1 3 59 56 54 52 51 68 70 1 19 1 15 1 11 1 8 1 3 59 56 54 52 51 70 72 1 19 1 15 1 11 1 8 1 3 59 56 54 52 72 74 1 20 1 15 1 11 1 8 1 3 59 56 53 51 74 76 1 20 1 16 1 12 1 8 1_3 59 56 53 76 quot;TF 1 21 1 16 1 12 1 9 1 4 59 56 53 78 80 1 21 1 16 1 12 1 9 1 4 59 56 80 82 1 16 1 12 1 9 1 4 59 56 82 84 1 12 1 9 1 4 59 84 86 1 9 1 4 59 86 32Â° 34Â° 36Â° 38Â° 42Â° 46Â° 50Â° 54Â° 58Â° 62Â° 66Â° 70Â° 74Â° 78Â° 82Â° 86Â°



??? D'sAppAlt. APPARENT ALTITUDES OF THE SUN, OR STAR. AppAlt. 9Â° 10Â° 11Â° 12Â° 14Â° 16 18Â° 20quot; 22Â° 24Â° 26Â° 28Â° 30Â° 3 282 572 362 192 6 o6 7 89 10 1 301 241 211 19I 18 10 4223 856 47403530261 2 01 461 361 29 1 25 2 172 01 471 371 30 1 371 291 241 211 19 1 441 341 271 231 21 3 473 122 502 312 16 6 7 89 10 1 191 181 191 211 1 561 471 411 3530 1 45 1nbsp;54 2nbsp;22 112 19 3441 1 48 1nbsp;55 2nbsp;2 2327il 31U 35)1 39 20221 251 28Â?1 26231 211 191 18 1 391 331 291 261 23 1112 13 14 15 2 222 102 11 52 1112 13 14 15 32 1 23 1 2 41 541 471 41 11 35 1 40 1 44 9162 232 303 5 2 37 2 442 52 2nbsp;59 3nbsp;73 14 2 282 372 462 56 16 17 18 19 20 2 242 312 382 44 2 51 21 22 23 24 25 1 25 1 2027 1 21 1 53 1 43 1 36 1 59 I 48 1 404 1 52 1 44 9 1 40 44 61 56 1 47511 54 44 I 1 301 351 39 17 18 19nbsp;1 20nbsp;122 1 33 1 48 23 125 127 1 30 1 33 1 1 37 23 1 29132 1 25 22 152 202

262 31 571 1 22 2 112 16 34 137 1 26 128 1 01 I 261 231 201 17 1 1818 1 15 1 161 17 1 20181 17 341 38301 33261 29 30261 231 20 16 17 18 19 202122 23 24 25 17 1 16 18 1 16115 11 17 1 18 1 2016 1nbsp;171 18 1nbsp;161 17 1nbsp;15 1 16 1nbsp;141 15 1415 1 14 1 40 1 30 1 23 1 19 1 16 1 14 1 16 1 161 161 17 1 15 11 18 1 2nbsp;58 3nbsp;53 3 192 53 25 2 44 4 154 22 4 29 32 338 344 350 3 2 172 202 242 272 31 4550)2 55[2 59r 3 4 3323 3 56 3 36 37 38 39 40 238313 319 3 3 3 143 183 233 27 2 342 382 42;2 462 49 3642!4 49gt;4 56 )5 3 5356 1nbsp;58 2nbsp;12 3 4444 4 24 320 121 26 27 28 29 30 32 33 34 35 3 223 303 383 453 53 2 212 262 312 362 41 2 372 42;485359 1nbsp;58 2nbsp;22 62 102 13 122 16 117 1 1 141 131 131 121 12 1313I 131 131 13 26 27 28 29 30 201211 1 121 121 121 121 12 1 131 13 15nbsp;1 13 16nbsp;1 14 17nbsp;1 1417 ni 31 32 33 34 35 1 231 241 25 1 261 271 281 301 31 1 121 131 131 131 14

30 37 38 39 40 18 1 15 18 1 15 1 22 1 1811 23 1 1911 24 1 191 1 251 271 291 301 32 1 331 341 361 381 39 2 53 2nbsp;56 32341 351 371 39 2 252 282 312 342 39 525456581181 30 3 5735 4 24 74 124 21 3 323 363 403 443 52 6 66 146 216 286 42 915 5 215 275 39 41 42 43 4446 3nbsp;03 33 10 222 112 142 17 16233 2933 22262 302 342 38 3nbsp;59 4nbsp;74 154 224 29 6nbsp;55 7 7 217 337 44 30384 464 534 4850525456 5nbsp;51 2 6nbsp;13 6 23 56 33 5 35 240 3 50 2 442 492 545941 20 1 16 26 27nbsp;1 28nbsp;1291 14 41 42 43 4446 191 16201 17 33 I 35nbsp;1 3638 I 26127 11 291311 4850525456 45 148 211 171 1522 1 181 15 23 1I 31 1 24 1 211 18221 19241 2025 1 21 40 1 321 26 1 22 27 1 23291 24301 25311 26 7 53 5860626466 6 42 3 45 3 8 2 202 232 262 282 30 53551 57 1nbsp;591 2nbsp;0 2 422 462 492 512 53 42 144 146148 1 58606264666870727476 7880828486 5 505 56 5 65 12 4 354 404 45 33135 136137 1

3 50 33 54 33 58 3 6870727476 33nbsp;1 27341 28 34nbsp;1 28 35nbsp;1 29 2 322 33 1121 3 4 2 54 50nbsp;1 51nbsp;1 52nbsp;1 53nbsp;1 40141 1 42143 1 1 49 1 39 1 32 1 26 11 1 54 1 44 1 36 1 29 7880828486 1 44 1 361 301 37 1 301 30



??? D'sAppAlt. APPARENT ALTITUDES OF THE SUN, OR STAR. AppAlt. 54Â° 62' 36Â° 38Â° 42Â° 46Â° 50' 58Â° 74' 78' 66Â° 34' 70Â° 32Â° 82Â° 86' 458!5 13'4i4 4 344 434 83 373 14 6 694 30 3 583 32 4 433 593 303 42 45 910 4 45 3 403 203 32 482 35 3 543 323 142 582 44 1112 13 14 15 3 11 2 542 392 26 22 15 2 4 t3 433 2432 11 12 13 14 15 4 163 523 323 142 59 2 302 172 1 581 49 2 382 252 132 31 54 2 5Â?2 402 2C2 142 4 16 17 18 19 20 1 471 411 301 32I 29 2 24 2 152 2 0 1 53 2 322 222 132 6 I 59 2 462 352 252 162 9 2 522 402 302 212 13 1(gt; 17 18 19 20 1 421 3T1 32I 291 26 1 531 471 41 2 21 561 511 461 41 1 531 471 421 381 34 1 4/1 421 381 341 30 2 61 591 541 491 44 1 371 331 291 26 2122 23 24 25 2122 23 24 1 2Â?1 211 19171 10 1 201 231 211 191 17 2 41 581 531 48 1 20 1 23 161511 14!1 13!1 12 1 111 111 111 11I 11 1 111 111 11I 111 12 1 1 121 131 131 14 1nbsp;14 1 26 27 28 29 30 31 32 33 34 35

1 15 1 141 131 121 12 1 271 241 221 201 18 17161 211917161 14 Ts121 111 1110 33301 271 241 22 1211101010 1 11111 101 101 10 12111010101 1111 1 7 9 19 181 8 99 8 1 8 12111091 36 37 38 39 40 41 42 43 4446 10101 10 919l 10 1 101 18 17 1 8 1111 1 4 1111 1 4 1 6 1 4 1 4 39351 311 281 25 1 431 391 351 311 28 44401 361 321 29 26 27 28 29 30 31 32 33 34 35 1 30 1 251 231 211 191 17 1 261 231 211 19I 17 27241 221 201 18 1 20I 18 36 37 38 39 40 15131 111 101 9 16141 121 101 9 1 161 141 121 101 91 1 7 1 71 61 61 5 1 1 71 61 1 3 41 42 43 4446 1 3 22201817151311109 1 1 81 71 61 51 4 1516117181 1 18 1 I 19 11 20 121I 22 11 22 1 1 221 1 23I 2424 1 1 12 11 1212 11 121I 12 1 3I 31 3 7880828486 1 1.31 15I 1 161 16 36Â° 1 0 1 211 241 1 25 11 25 1 16 1 62Â° 38Â°|42Â° 58Â° 54' 66Â° 32Â° 46Â° 50Â° n;1Â?201 201 21 34quot; 9 19 19 I9 1 1 31 21 21 21 2 1 21 1 059 58 4850525456 32 1 1I 1 1 0 11 1 11 0

595958585757 11 1 0 5958 10 I 61 2211 1 1 10 110 110 11 111 111 6 5860626466 1 14I 141 151 15I 15 11 1 1 11I 111 12 1 33 1 31 31 3 181819I 1919 6870727476 11 1 23 11 1 11 0 5857 4850525456 1 1 1 0 50 TABLE P. EFFECT OF SUN' i FAK, .A.dd the Numbers above the black lilies to 3rtl Correction, subtract the others. ya Au o'Â? Appftreni AUiludi. IIL; Â? lu W 30 jeo 9C 5 0 J_ 2 3 4 7 - 10 1 I ^ 2 3 3 4 20 3 3 I 2 2 3 30 5 4 3 T 1 ^ ^ _I 40 7 6 6 4 3 2 1 J Â? 0 50 8 8 6 5 4 3 3 2 2 60 9 7 6 5. 4 4 3 7060 8 7B 67 5 6 S 90 7



??? D'sAppAlt. APPARENT ALTITUDES OF THE SUN, OR STAR. 6Â° AppAlt. 9Â° 8Â° 10Â° 11Â° 12Â° 14Â° 16Â° 20Â° 18Â° 22Â° 24Â° 26Â° 28Â° 30Â° 1 361 421 48 1nbsp;54 2nbsp;1 2 272 352 44 2nbsp;53 3nbsp;2 10 17 18 19 202122 23 24 25 1 431 471 52 1nbsp;57 2nbsp;2 1 361 401 431 471 51 31341 371 401 44 1 261 291 3 11 3 203 29383 47 2 22 2 81 1 471 51 1nbsp;551 2nbsp;3 40431 46501 53 24 2527 1 2931 1 20211 221 241 25 I 2935 2 82 152 222 29 2 102 36 2 16 2 442 51 2nbsp;5t 3nbsp;53 la 2 42 2 23 591 2 49 2 29 3 554122129 26 27 28 29 30 55181420 343945502 55 1924293338 2 72 122 162 202 24 1nbsp;57 2nbsp;12 522 12 421 451 485154 1 333537391 41 1 1 2728 30 3133 36381 401 42 4 384 46 4nbsp;54 2W 5nbsp;185 26 335 415 48 31 32 33 34 35 2 432 482 53 2nbsp;57 3 222222 28 2 1632 2 1936 2 2340 2 2S44 2 30 571 4401 46149 1 316 1 51 91 53 36 37 38 39 40 3 3 103 143 IS3 23 48 2 3352 2

3756 2 412 452 48 121 15 17 2023 55 158 101 4446481 501 51 2 22 4 41 42 43 4446 5nbsp;55 6nbsp;26 96 166 29 3 283 323 3C3 403 48 3 8 2 512 5415 2 5819 3 126 3 2 62 92 122 1 531 55 1nbsp;5759 2nbsp;2 11 14 1 40 2 18 4850525456 6 42 6nbsp;54 7nbsp;6T 187 29 33 3nbsp;56 4nbsp;34 104 16 4 22 45 2 22 3 1440 3 1946 3 2452 3 29 57 3nbsp;34 3 50 2 26 34 23 2 37 2 222 3 203 273 313 413 48 2632393 4551 574 344 144 19 : 25, 3014 35)4 40!4 50 4nbsp;59 817 25 6 7 89 10if12 13 14 15 1 351 271 231 211 20 1 291 241 21I 201 22 1 411 32 26.2321 2 221 48 i1 381 311 26 18 2 331 2 15 48 2 39 32 ;1 291 33 1 38I 43I 48 rEs 1nbsp;59 2nbsp;4 1 47 1nbsp;54 2nbsp;22 102 18 1 251 281 311 351 39 1 221 241 201 291 33 201 211 23 1 251 28 2724222019 3328231 2321 5nbsp;33 7 407 50r 58 5860626466 70727476 4 284 344 404 454 50 3 39 33 43 33 48 33 52 3 56 7 2 41112 4415 2 4718 2 5020 2 53 41 485 551 22 2 5524 2 57

2 5!) 4 0 7880828486 14Â°ll6Â° 8Â° 9Â° 6Â° 10ÂŽ 11Â° 18Â° 12Â° 7Â°3 272 582 33 ^2 8 2 18 2 29I 56 2 5 2 15 1 55 2 41 47 1 531 41 1 471 36 1 411 321 36 361 32281 251 23 1918171 161 16 191 19 201 21 1 261 21 282931 1 25 11 26 127 2223 1 31 32 33 34 35 15 1515 1 28 1 291 301 311 32 19nbsp;1 2021 1 1 21 122 1 36 37 38 39 40 161 1516 1 15 181 16191 17 1 20nbsp;1 17 1 21nbsp;1 18 1 18 1 23 24 25 25 26 33 1 23 1 2020212223 1717 17 1819 41 42 43 44 iL 4850525456 281291311331 24125 126128 1 52 1 43 155 1 45581 48101 50 1 3 1 52 1 55 2 30 2 12 159 2 1 27 34135 137140 1 361 30 1381 32 140 1 33 1 42nbsp;1 35 1 43nbsp;1 36 1 1 25 61 54 1 11 1 2 2 26 27 282929 quot;si) 5S606264666870727476 56 158 1 47nbsp;1nbsp;39 1 48nbsp;1nbsp;40 1 50nbsp;1nbsp;41 1 51nbsp;1nbsp;42 I 2222 2 21 2 8 1 17nbsp;2 18nbsp;2 19nbsp;2 20nbsp;2 415 1611 52nbsp;1 43 I 53nbsp;1 44 1 54nbsp;1 45 1 55nbsp;1 46 1

56nbsp;1 47 1 2 8 1 48 1 1 571 7880828486 481481 58 11 24' 20Â° 26Â° 22Â° 1 45 1 37 31 32 33 34_35 36 37 38 39 39 4l) fsi 40nbsp;1 341 341 341 34 It / //4 203 42142 502 33 3 102 432 23 3 453 122 48 4 33 2714024 8910Tr12 13 14 15 2 122 2541 471 41 209 12 0 n 52. 1 46 30 1 27 24 21 19 18 17 17 1918 17 18nbsp;11 19 1 321 2825231 21 1 401 351 311 281 25 16 17 18 19 20IT22 23 24 25 1 17161 171 1718 1818 19 1 2021 1817161 161 16 1 22 23 24 25 17I 171 181 181 18 16161 161 151 15 26 27 28 29 30 30Â° 28Â°



??? TABLE VI.Third Correction, to Apparent Distance 56Â°. 19 7 376 31 AppAlt. 32Â° 34Â° 36Â° 38Â° 42Â° 46Â° 50Â° 54Â° 58Â° 6^66Â° 70Â° 74Â° 4 37 43 573 261 2 43 52525301381813 264 384 33 333 11 7 586 4J5 5t5 IS4 3Â? 8â– J10 4 504 213 St3 SC3 IS3 4 1112 13 14 1510 17 18 19 202122 23 24 25 2 292 162 61 571 50 2222 1 55 1 2 532 382 252 142 5 4 1 443935 11 31 11 28 1 4843 139 135 131 1 53 1 58 25 2 2 452 352 262 IS 2 61402 312315 1 521 471 42 1 37 16 0254 248 143 2 81 55 1 541 581 48 1 52 2 31 561 51 11111 117 r1 1611 161 151 15 1 251 221 201 191 18 33301 27 1 251 23 7 2 0 54 1 471 431 44401 36 461 4942 1 44 23 5 40 4 1 3 38 3 473 19 3 283 4 3 122 512 58 2 10 2 392 302 212 13 2 6 2 10 1 44 1 491 391 441 35 1 40321 36 1 1 291 33 391 26 27 28 29 30 1 211 241 191 30271 251 1 21 1 27251 231 211 19 35 1 38351 3229 1 25 1 27 321 2927 1 18 17gt;1 16 1 201 191 17 23 1 31 32 33 34 35 1 141

14111 11 14 114 114 1 1 151 141 13 13 1 13 1 13 IS141313 1 1 161 151 14 11 141 13 1817 116 1 23 11 21 11 2011 1911 17 1, 1 27 125231 211 19 181715 1 1614 1 15 36 37 38 39 40 quot;Tf 42 43 4446 131 14121 13121 13 1 141 1nbsp;14 1 1nbsp;14 1 1nbsp;14 1 1nbsp;14 1 1 121 1211 1211 12 11 121 1 1212 111111 1111 1615 1 1 1716 141 15 1131 13112 1 121 1 121 11 15 11 15 11 15 11 16 11 17 1 141414 14 15nbsp;1 1 IS1 121 121 1213 10 1 1111011 91 1 6 1 17 11 1811 1911 2011 21 111 4850525456 1 5 4131 1 14 1 10 1 221 231 241 241 25 16161 171 171 18 61611 6171 5860626466 1 141 141 141 141 15 21 1 21 41 4 21 1 21 1 18 1 21 1 251 261 271 271 28 6870727476 7880828486 1 1111 111 41 444 7171 1 221 191919 1 231 19 111 7 1 11 1 281 291 2911 1 20 1 23 1 24 1 201 24 1 20 29129 1 24 1 2024 1 20 221 33301 27251 231 19 1 2119181716 15 1 16114 1 15 113 1 14 113112 1 11 1 101 111 1111 1019111

12121313 1 1 61 1 0 10101 101 1111 11 1 71 1 1516161616 1 71 11 1 7 11 1 711 1 171 111 171 17 574535 2 3827 2 3019 2 22 APPARENT ALTITUDES OF THE SUN, OR STAR. App quot; o6 7 89 10 16 17 18 19 20 21 22 23 24 25 2 82 25651 .541 491 44 14013713411 31 1 48441 401 361 33 26 27 28 29 30 1 34 112 1442 62 011 42393633 quot;281 291 2926 1 27 1 27 31 32 33 34 35 1 25 11 23 120 1 211 191 36 37 38 39 40 171161141121 1 30 11 27 125 1 25 123 1 23 I1 211 21 181 16 1 1211 41 42 43 4446 Isquot; 50525456 111 191 191171 17 11 161 151 13 1 11;1 121 101191 10 8'1 9 1 7il7 TABLE EFFECT OF SUN'S PARAdd the Numbers above the blackimes to 3rd Correction, subtractthe others. Apparent Altitude,



??? TABLE VLThird Correction, to Apparent Distance 60Â° 20 APPARENT ALTITUDES OF THE SUN, OR STAR. 1 221 23 1 22 281 24 1 47 1nbsp;55 PPAlt. 25 1 28 123 1 25 122 1 23241 2227 1 24 6 7 89 101112 13 14 15 1 24 31 1 27361 3040 1 34 38431 49 1nbsp;55 2nbsp;1 2nbsp;32 102 18 381 42 55 1 4601 505 1 54111 59 2 262 342 422 502 59 16 17 18 19 20 2 17 2 4 713!2 20)2 27)2 3433128 125 124 1 8Â° 9Â° 10Â° 11Â° 12Â° 14Â° 16Â° 18Â° 4737311 40133 128125 1241 11 24 1 23nbsp;1 24nbsp;1 25nbsp;127 241 32 391431 461 313740 1 3134 1 50 1 43 1 36541 46 23 1261 24129 1 26 1 28 311 1 251 26271 R91 $9 1 3120' 33 3 16 59 22Â° 24Â° 26Â° 28'- 30' 3 8 3 25 5027 2 2 552 352 186 13 2 3 233 02 392 33 1 481 59 2 112 58 2491 491 411 491 5743 1 4938 1 433834 2 132 31 551 491 43 1 30281 1 361 42 1 37 32129 127 125 1 34 130 23232221 11 1 221I 2211 23 11 241 25 1 301 281 2523211 22 27 ;25 I23 1â€?I-} I

1 38 11 34 11 311 281 26 1 1 201 251 231 231221211221221 20: App o6 7 89 101112 13 14 15 16 17 18 19 20 3 58 4 15 3 373 122 5034 21112 5448 43383431 28 2 232 292 35 2 412 242 47 2 29 2 53 2 342 59 2 39 2 442 492 54 3 233 29 33 34 33 403 46 3 52 3 2458 3 294 3 3410 3 39 3 44 3 493 5S 3nbsp;58 4nbsp;3 55 6 346 47 6nbsp;59 7nbsp;117 22 5 375 48 5nbsp;58 66 17 4850525456 7 317 407 48 7nbsp;56 8nbsp;3 5860626466 6 256 32 4 274 324 384 434 47 6 39 5 526 46 5 58 6 2 6 53 6870727476 0 6 5 24 4 51 1 54 7880828486 8Â° 9Â° 10Â° 6Â° 46 4 12 4 20 4 4 28 36444 51 584 5 10155 20201 21201 20201 20211 201 221 20 1nbsp;58 I 2nbsp;212 712 10 2 15 2 9142 19 73 153 243 323 41 2 412 48 2nbsp;55 3nbsp;23 9 21 22 23 24 25 3 49 3nbsp;58 4nbsp;64 154 23 2 202 25 22 29 22 33 22 38 2 26 27 28 29 30 5 3 113 17 2 42 22 47 2nbsp;52 2 3nbsp;56 23 02 2 59491419 4 314 394 47 4nbsp;55 5nbsp;3 3 51 3nbsp;58

4nbsp;54 124 18 31 32 33 34 35 3 423 823 123 17 23 213 36 37 38 39 40 4 244 31 4 384 454 51 15 3 26 33 30 33 35 33 39 33 47 3 3nbsp;54 3 4nbsp;134 834 15 34 213 4nbsp;57 5nbsp;35 95 155 26 41 42 43 4446 29 131132134 1 28 1 24 1 1 241 1 25 1 j2 18!2 215 2 2512 28J235392 422 462 49 1 301 55nbsp;1 56nbsp;1 1nbsp;581 1 221 211 201 201 19 1 241 221 211 201 19 23 124125 12611 27 1 50535711 1 33 35 I 481 371 401 42 42 1 261 281 301 311 33 2122 23 24 25 W 27 28 29 30 IT 32 33 343330~ 37 38 39 40 Tlquot; 42 43 44464850525456586062646668707274767880828486 4S1 22111 1 i I 231 23 1 351 381 401 421 44 I111 1 35 1 29 11 1 181 18 11 18 19119 11 593 gt;2 7112, 14 4548I 511 531 56 1919181818 2020;l 20H 21. 1 22 1819II 191 19!1 20 1 37 1 30 1818â€? 1 18â€? 1 18II 18 1 461 4811 511 53 1 55 1nbsp;59 2nbsp;23 52 8a 11 38 1 31 1 26 1401 33 1 27 1 28 1291 411Â?3 145 14749 151153 1 311 32

33nbsp;133 2 142 172 202 222 25 1 57 1nbsp;59 2nbsp;22 42 6 1 271 281 291 301 31 2 272 302 322 33,2 40 2nbsp;0 1 4912 41 52 2 45 2 232 50 2 27 3 133 193 253 303 35 1 461 481 511 531 56 1 391 411 431 451 47 1 331 351 361 381 40 FTi 1 421 441 45 1 281 291 311 331 34 2 31 2 55 8111114 2 18 22 212 2nbsp;59 2 3.5 3nbsp;4 2 38 1 301 31 1 32I 3334 35 36 37 38 39nbsp;1 2 102 122 142 162 18 1nbsp;58 2nbsp;02 22 42 3 403 453 503 553 59 3 8 2 413 12 2 44 2 242 272 292 312 33 2 48 3 If- 3 19 2 513 22 2 54 1 401 411 411 421 42 2 192 202 212 222 23 2 6 1 471 481 49I 50I 50 2 332 362 38 4 234 26 2 7 1 57 1 58 2 10 1 511 511 52I 521 52 26Â° 43 43 4444144 1 2 24 2 13 2 011 2 2 2 25 24Â° 16' 28Â° 30Â° 14' 20' 22Â° 11Â° 12' 1 491 501 521 531 55 1 46 1 56 3 25 2 504 3 27 2 586 5 28133 29 3 2 2 39i 3 2 41 1 42 18'^ ia^H



??? TABLE VLThird Correction, to Apparent Distance 60Â°. 21 P'SAppAlt. P'sAppAlt. APPARENT ALTITUDES OF THE SUN, OR STAR. 74' 78' 50Â° 54Â° 58quot; 62quot; 66' 70' 46' 86' 36^ 32' 38^ 42' 82Â° 5 34 193 473 203 0 ; //5 194 323 593 303 9 / n32513 233 02 43 48 44 3 33 12 5 910 2 522 392 282 182 11 12 13 14 1510 17 18 19 20 51454036 1 1 271 251 231 221 21 2122 23 24 2 442 322 212 122 3 00491 443!)32 1 35 1 321 291 271 251 23 6 17 6224 424 83 42 2 342 212 162 92 2 2 262 172 92 21 56 56511 4711 441 40 3 213 52 512 882 27 1 54 21 481 44 1 51I 471 43I 401 36 7 286 225 354 55 5 84 24 4 35 4 93 483 303 140 2 482 372 272 19 0 1 551 511 47 n 7 47 6 3850 8 3 6 53:6 25 194 45 6 7 89 101112 13 14 15 4 54 4 Ih3 573 383 213 6 263 3 443 203 11 3 593 393 213 62 53 3 293 15 3 22 602 402 312 23 2 332 422 322 24 2 5b2 402 362 282 20 16 17 18 19 20quot;ST 22 23 24 25 2 422 332 25 2 122 17 6 2 10 2 152 82

31 58I 53 2 172 102 41 591 54 2 132 62 11 501 51 2 41 591 541 49 2 122 62 11 56 1 261 241 231 221 20 1 211 20I 191 181 18 1 231 221 211 201 1Â? 1 201 191 191 181 18 1 491 451 411 381 35 1 501 46I 421 391 1 331 371 30 1 34 1 431 401 371 341 31 1 471 431 401 371 34 51 147 1 26 27 28 29 30 31 32 33 34 35 26 27 28 29 30 1 431 4037 1 441 411 38 1 281 261 24 1 311 291 27 36 1 111 1 16 1 3028261 241 22 1 311 291 271 251 23 1 221 21 1 191 181 17 1 23 1 2723 1 25 1 291 271 251 231 21 1 321 301 281 201 24 31 32 33 34 35 1 181 171 16I 161 16 1 181 171 171 171 17 21 1 23 1 20 1 221 18 1 20 18 1 191 181 171 161 161 1 17 1nbsp;16 1 17 1nbsp;16 1 171nbsp;161 18 1 16 1 181nbsp;161 15 1 16 36 37 39 40 1nbsp;15 1 15 1nbsp;15 1nbsp;141 15 1 14 1 15 1nbsp;1416 1 16 1 16 1716115 11414 1 1 181716 1 15 I14 1 15 1 1514 1 1413 1 13 1 1313 1 13 1 131 191 181 1715 1 1614 1 151 201 211 191 20 1 231 221 21 1

221 211 20 1 231 211 201 181 17 36 37 38 39 40 1 18 1 17 1 19 1 17 1 18 1 161 16 1 17 13 1 131 14 12112 112 112 1 12112 1 15141 131 121 n 1 151 141 131 121 11 1 161 151 141 131 11 I 161 15 16 1 1516 1 15 14 114 114 114 1 41 42 43 4446 18 1 18 41 42 43 4446 1 121 111 111 10 131 121 111 10 11111 11 18 1 16 1 14 1 12 1 12 11 111 111 10 212223 1 26271 281 291 29 29 3080 31 31 32 33 33 ^ 32Â° 19 1 17 4850525456 19 1 17 20 1 17 241 2311 1 201 21 58606264666870727476~78808284 1 24 1 21 211 21 1 25I 261 261 271 27 1 221 221 231 231 231 241 241 241 24 1 281 281 281 281 28 1 12 1 101 12 1 101 101 13 1 1010 13 1 11 1 18 1 18 11 18 19191 201 201 20 1 111 111 111 11 1515151 15 LlÂ? 1515 15 1616 1 1 101 81 71 ti 111 1 71 7 1 91 8111 981 7 1111 1 8 1 101 10I 101 101 11 17181 13 141 14 141 14 1 1 71 61 61 6 I 5 1 5 1 15 1 201 211 21 4850525456 pabi.e/'. effect of sun . par. Add the Noinbers above the

blacklines to the 3ra Correction, andsubtract the others. Sun'. AppRr.nt Altilud.. ^ ^ 704



??? TABLE VLThird Correction, to Apparent Distance 64Â°. APPARENT ALTITUDES OF THE SUN, OR STAR. __________D's ^iil^ 16M8^quot;20^quot;2^4Â° 26Â° 28Â° AU'' 22 D'sAppAlt. 7Â° 36321 291 271 26 1 50 1nbsp;57 2nbsp;42 122 20 37 1 2 27352 432 512 59 2 2 142 212 272 34 16 17 18 19 202122 23 24 25 4145 148 1 1 363942145 1491 1 471 51 1nbsp;56 2nbsp;0 1 5212 5 3 73 153 233 313 39 2 412 48 2nbsp;55 3nbsp;23 8 2 102 152 2022 25 230 2 26 27 28 29 30 2 35 2 21 2 102 14 2 182 222 26 3 22 2 593 29 3 5 2 402 452 502 55 2 262 302 352 39 2 72 112 15 4 124 20 1 56 1 2 01 52 11 2 41 552 8 1 5912 2 217 2 6 3 47 3 15 2 53 3nbsp;56 4nbsp;4 3 36 3 113 42 3 172 31 611 4211 2628132137143 1 6 7 89 10 2726 283135 1 321 291 271 261 27 42351 312827 1112 13 14 15 1 401 451 50 1nbsp;56 2nbsp;2 1 331 371 411 461 51 1 291 321. 351 391 43 1 271 291 311 341 261 27291 3133 443834 13129 127 126 125 251 29

26 27 28 29 221 36132 5128131 51 1 3 242 562 362 202 8 3 563 223 02 412 26 1 291 281 271 261 27 3330 1 28 127 51 1 59 7 2 14 2 557 585044401 1 511 441 391 35 50 144 1 1 26 1 32 1 2834 1 29 25nbsp;1 26nbsp;1 27nbsp;1 28nbsp;1 2625 125 1 1 321 301 281 2724 1 25 361 4033 1 36 1 311 321 34 30 128 331 30) 1 26 1 28 36381 40 11 4211 44 1 30 1 24nbsp;1 25nbsp;I 25 2626 23 1 2423 1 23 123 1 23 11 23 1 25 1 26241 25 11 1 1 24 241 2423 1 24 30nbsp;1 1 24 1 23 I 23 1 23 24 25 1 47 1 501 53I 551 58 1 321 331 351 36 1 38 27 281 29I 30 1 251 25I 261 27 1 231 231 241 2523 1 23 1 231 23 1 22 1 231 231 221 221 22 1 231 231 24 1 22221 23 1 32 1 28 36 38401 421 441 46 1 26 1 261 24 11 24 27 1 31 1 28 1 251 32 1 28 1 25 1 371 38 2 33 45 36 37 38 39 40 214 284 344 1 3 513 57 3 233 30 2 36 2 49 2 14 I 5lt;J 1 471 4!Â?1 521 541 56 1 391 411 43I 45I 46 241 251 251 25 1 231 231 231 231 24 9 2 53 2 40 2 172 202 232 26

24 2 62 9 4 2 3 35 3 143 183 22 2nbsp;57 1 3nbsp;4 2 432 462 49 1 2i2S 4 74 12 3 393 44 3 35 4 47 1 33 1 29 1 261 34 1 30 1 271 36 1 31 1nbsp;37 1 32 31 32 33 34 35 4 284 364 444 520 3 49 3nbsp;55 4nbsp;2 4 84 15 3 233 28 33 343 39 3 153 45 3 20 2 432 482 52 2nbsp;56 LJ 3nbsp;53 0 5 3 10 2 302 34 2 182 22; 1 48 1 40I 50 1 411 53 1 431 441 46 33 1 2Â? 24 1 23231 231 231 23 1 221 221 221 221 22 31 32 33 34 35 W 37 38 39 ii 41 42 43 4446 1 34 1 301 36 1 30 2 38 2 262 41 2 29 8152 II1 57 1nbsp;38 1 33 1 29 1 26 3 42 4 53 41 42 43 444648505254565860626466 4 174 224 274 324 42 3 49 3 26 3 83 113 153 IS)3 26 2 522 55 2nbsp;59 3nbsp;23 8 2 292 312 342 362 41 2 112 13152 172 22 1nbsp;58 2nbsp;02 22 2 6 1 401 41 1 34 1 35 29 1 261 30 1 27 1 241 24I 251 261 27 4nbsp;59 5nbsp;55 115 21 5 49 5nbsp;56 6nbsp;26 15 3 53 3 30 3nbsp;58 44 11 3 343 383 45 1 42 1 36 1 311 32 1 28 1 291 30 1 481 491 51 1 521 55 1

441 47 1 38 1 40 1 34 6 28 3 32 4 526 406 52 6 16 10 3nbsp;53 4nbsp;0 4 19 4 274 3518 4 424 49 3 323 38 3 14 2 453 20 2 50 2 262 292 332 372 41 2 102 1417202 23 2 1nbsp;58 2nbsp;122 1 42 1 361 44 1 37 1 321 331 34 1 281 291 30 42 5 15 52 5 10 3 253 303 35 4 7 3 444 14 3 50 2 55 2nbsp;59 3nbsp;3 1 391 41 1 40 1 43 I 461 48 1 35 1 31 14 5 26 4 20 3 55 1 491 514 1 547 1 56 91 58 1 37 1 32 7 247 327 407 487 55 6 186 266 336 406 47 5 3441475 53 5 59 4nbsp;56 5nbsp;27 5 125 1 4 254 304 354 404 45 0 3 395 3 4410 3 493 533 57 3 73 11 2 442 47 2 26 2 112 29 2 142 312 162 34 2 49 1 381 40 1 331 35 1 361 371 38 4 4 154 19 3 15 2 50 3 193 22 2 522 54 2 36 2 21 1 43 68707274767880828486 6 536 59 6 486 11 5 21!5 265 30 4 494 534 564 59 4 234 264 294 31 2 382 402 412 422 43 2 56 2nbsp;58 3nbsp;03 23 4 2 222 232 242 252 26 243 263 28303 32 1 51 1 521 531 541 54 1 381 391 391 401 40 1 441 451 46471 47 4 9 2

442 452 46 3 33 1 471 47 411 41 1 54 1 55 2 29 2 16 22Â° 8Â° 9Â° 10Â° 7Â° 11Â° 18Â° 12Â° 16Â° 20Â° 26' 14Â° 24' 30Â° 0 1 52 1 45 1 54 1 474 1 55 1 48 1 41r 42 61 561 4981 57 1 50 2 9 1 592 102 11 2 122 13 2 27 2 142 28 2 152 29 2 16 1 55 1 48 1 42. â€ž1 561 491 422 6 1 56 1 49 1 42 28Â°



??? Schuifschaal ter berekening der geografischelengte met hehulp van maansafstanden,met heschrij- ving. Bate
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??? TABLE VLThird Correction, to Apparent Distance 64Â°. APPARENT ALTITUDES OF THE SUN, OR STAR 34Â° 36-' 38Â° 42Â° 46 46Â° 50^ ?’ n / // 6 10 6 36 0 16 5 37 4 38 4 57 4 7 4 23 3 42 3 56 3 22 3 35 3 5 3 17 2 513 12 39 2 482 29 2 37 70Â° 74Â° 78Â° 82Â° 86Â° 58Â° 62Â° 66 54' 32 o6 7 89 iL1112 13 14 15 liT 17 18 19 202122 23 24 25 6 59 7 206 155 314 52t 21il73 373 203 2 53 7 396 325 465 4 32 8 7 6 596 75 264 51 )4)4gt;303 452311052 3372515 6 7 8y 10 4 293 493 223 2 43 2 1 4 283 563 33 102 542 402 282 182 10 4 59 95340292_192 114585248 4 244 33 433 255 3 10 4 314 83 473 293 14 43 473 143 0 1112 13 14 1.5 2 302 192 92 1 54 2 63 0 2 282 202 122 559 2 352 262 182 112 5 20 12 Â? 5954 1 2 532 432 352 272 20 2 572 472 392 312 23 3 12 512 422 342 26 2 4b2 382 3C2 222 15 10 17 18 19 20 I 48I 43I 391 36 1 33 2 462 382 302~222 152 92 41 59 1 54 2 01 50 1 55 55954504744411 381 351 33 2 132

62 1 57 1 53 2 182 112 52 0 1 56 169 12 31 591 55 35321 301 281 27 2122 23 24 20 27 28 29 30 2 162 10 2 52 0 1 461 421 39 1 511 471 43 1 251 241 231 221 22 1 261 251 241 23 1 23 1 241 231 231 221 22 1 271 261 251 241 23 1 401 371 351 321 30 1 361 341 321 301 28 1 511 471 441 411 38 47441 41 1 381 35 52491 451 421 39 55511 471 441 41 1 561 521 481 451 42 20 27 28 29 30 1 261 251 241 231 22 1 231 221 211 201 20 1 221 211 211 201 20 22211 211 201 20 I 221 211 211 201 20 1 361 341 321 301 28 1 221 211 211 211 21 31 32 33 34 35 36 37 38 39 40 37351 331 311 29 31 32 33 34 35 36 37 38 39 40 4440321 37301 34281 32 49461 431 401 '34 23 D'sAppAlt. D'sAppAlt. 32302826 19191 181 181 17 1 211 201 191 181 18 19191919191 1 191 191 181 1818 2322Â?1 21)1 20 U 19 202020120120 26251 241 221 21 1 271 261 25 1 211 211 211 21 11 22 1 171 161 161 161 15 1817il 16il 16il 15 1 22I 221 231 231 24

19191 191 191 20 1 191 181 171 161 15 I 191 181 171 161 15 41 42 43 4446 41 42 43 4446 1 25 11 2611 2711 2811 291 22 20 1 141 131 121 111 11 4850525456 1 141 131 121 11 4850525456 23 1 21 24 1 22 25 1 22 1 23 26 27 28nbsp;I 25 1 221 221 23 28 1 25I 26 1 33 134 11 3411 35 11 35 1 68707274767880828486 1 241 211 25 29 quot;^t 261 23 30nbsp;I 27 1 24301 27 2828 1 25 1 3611 3611 3711 37 31_31 321 28 32nbsp;1 2832 1 2911 301 3111 3211 33 1 1 23 I 21I 241 22 18181 181 181 181 191 191 191 19 10 5860626466 l-ABLB EFFECT OF SUN'. P*R.Add the Numbers above the blacklines to 3rd Correction, subtractthe others. â–  Apparent Altitude. 12 'i9 30quot; 40 50 60 70 80 ^ I ^ 3 3 3 7 ^ 2 2 2 3 J 1 Â? Â? J- 1 4 3 3 2 2 1 T 1 6 5 4 4 3 3 2 2 7 6 .5 a 4 4 4 6 7 6 6 5 5 9 8 7 7, 6 8 88 7



??? fsAppAlt. APPARENT ALTITUDES OF THE SUN, OR STAR. D sAppAlt. 11Â° 12Â°~T4M6MF2(rquot;^24Â° 26Â° 28Â° 30Â° 31 129 131 1 34 1 291 32 36 41 46 34 I31 1 29 131 1 3640444954 1 4611 .3913431 30 1 52 2433733 IJU I30 29nbsp;1 30nbsp;1 3133 6 2 21 52 330 2I 14 2I 3254 2 5 254 246 140 1 381quot;4348153 1595 11 12 13 14 _1d ToIT18li)20 525961421 1 321 351 381 421 46 363331 I3030 1 47 47I 421 381 331 33 ; 11: 17243036 594101521 1 441 471 51 1 551 59 1 39 42 431 48 1 52 I 3538404346 I 31 i 321 34 1 3537 1 2I(1 291 301 31I 32 1 321 301 291 281 28 2122 23 24 25 26 27 28 29 30 8 3 15233139 2 32 7 55582 22 52 9 4b5154572 0 3941 1 43 401 48 I 331 351 371 391 41 1 2b1 291 291 301 31 2 22 2 112 15 163 23293 3642 2nbsp;54 0511 3nbsp;16 2 232 272 312 332 40 37422 475257 2 li2 162 19 2 232 27 1 5i54 1nbsp;5659 2nbsp;1 1 43 11 44 1 464850 471014 2 17 31 32 33 34 35 36 37 38 39 40 3 222733

3 49 3nbsp;55 4 2 442 492 53 2nbsp;57 3nbsp;2 3 23 73 12163 2! 2 312 342 382 422 46 2 20232 262 302 34 2 32 62 92 122 13 521 54 156 1nbsp;58 1 2nbsp;0 1 371 381 391 411 43 23 1 47 4 15 3 45 2105 175 245 31 4 214 274 334 394 43 3 3nbsp;56 4nbsp;144 11 50 3 2 172 20 22 222 2527 1 521 541 56 1nbsp;58 2nbsp;0 1 441 4611 1 51 3 30.33 35 3 2 533713 2 412 442 4/2 48 1 50 1 50 2 2 11 2836442 520 Ii2 2 272 32 2 19 47554 2104 17 25324 404 48 4 8 3 39 34 55 2 50 2 37 1014 26 3 40 3 18 33 43 3 22 3 39 3!i48 232 21Â? 2 28 2 36 2 16 2 24 54 2 48 43 39 30 1 48 1 53 I 4037351 331 31 16 17 18 19 202122 23 24 25 33I 31 3029 1 28 26 27 28 29 30 1 2!J 1 2!) 11 29 1 1 28 1 27 30 30 1 28 1 27 1 20 31 32 33 34 3530 37 38 39 40 31 1 29 1 27 1 26 32 I 30 1 28 1 261 20 1 331 341 32I 311 30 302828281 27 1 281 28 1 27272620261 26 1111 1 33 1 30 1 28 1 381 1 281 281 291 30 20201 271 27 39 141 431 44 I 31 1 28 1 311 31 36 1

32 83432312;22 21350 3372210 54 422 359 342 2 6 7 89 10 1 54484440 1112 13 14 15 2 7 7 259 2 1 53 1 58 4nbsp;5157 5nbsp;28 5 1914 2 2 41 42 43 4446 3844 450 4 104 214 264 4 41 S 4IJ3 53 3nbsp;58 2 4nbsp;10 3 26 33 30 33 34 33 38 33 46 3 2 5Â?12 2 562 59 Z 302 322 342 372 42 5 5 6nbsp;10 16 314 19 326 3 57 5 22 2 25 2 111 531 541 50 1 481 571 59 1 51 1 39 1 35 1 31 1 431 461 40 1nbsp;28 32nbsp;1nbsp;29 33nbsp;Inbsp;30 34nbsp;1nbsp;3133 1nbsp;31 41 42 43 4446 2 42 62 8 1 41 1 3743 145 1 36 1 38 1 40 1 66667 T 7 7 33 6 29 5 42 57 41 4850525456 3 53 3nbsp;59 4nbsp;64 124 18 22 5 2934 5 3945 5 4856 5 57 4 4 5 5 1421 4 184 26334 404 46 74 66 6 22 5 35 4 0 3 5860626466 14 3 28 4 244 294 344 394 43 4nbsp;5258 3 5nbsp;813 7 48 6 41 68707274767880828486 55 6nbsp;4766 7 6 35 5 48 53 5 5b352 6 3 5 4 474 514 55 4nbsp;58 5nbsp;1 1721255 2932 37 12 83 6 16 la6 15 5 32 3 1538 3 2144 3 2650 3

3155 3 36 0 3 41 53 45 349 3 4 22 44 25 44 28 44 30 4 10 314 3 534 18 3 57 0 3 24273032 4 32 4 10 3 34 35 12 4 34 4 4 13 3 3637 2 4752 2nbsp;56 33 812158 183 21 29 2 14 2 332 362 39 2 42 2 27 45 2 2948 2 32 2 34 54 2 36 2 56 4042 44 457 2 46 9 210 211211 2 2 3122 32|22 32 22 33 22 33 2 47 48 49 502 50 2 2 512 2 11 2 14 2 182 212 24 81I 2 162 182 20222 24 51 2 38 59 223252 56 58 1nbsp;51 1nbsp;52 1 46 1 401 54 1 47 0 1 361 41 1 37 2 2 462 82 102 12 491 51nbsp;1 52nbsp;1 53nbsp;1 43 1 45 146147 1 5860626466 1 56 11 58 1 1nbsp;591 1 1 2nbsp;21 26 227 22 28 22 29 22 30 2 17 14nbsp;2 15nbsp;2 15nbsp;2 16nbsp;2 491 43 50nbsp;1 44 51nbsp;1 4551 1 45 51nbsp;1 45 52nbsp;1 46521 4652 1 46 6870727476 56nbsp;I 57nbsp;1I 18 218 2 19nbsp;2 20nbsp;220^ 7880828486 54 1 48 1 42 3 1 55 415 1 5 1 5761 58 1quot;Tr58 1 7nbsp;1 59 1 8nbsp;1 59 1 2 1 54 I 47 1 41 1 36 1 321 49 1 43 1 38 1 331 45 1 39 1 35

4850525456 9nbsp;292 0 1 53 0



???



??? TABLE VLThird Correction, to Apparent Distance 72Â°. 26 App illo 6 7 89 101112 13 14 15 1 35391 441 50 33111I1 35 133 13533 I42 4651 1nbsp;50 2nbsp;22 81 562 22 92 1623 2 302 372 45 2nbsp;53 3nbsp;1 14^20 2 22 2 27 22 332 40 10IT18 19 20 I 22 2 46 22 53 2nbsp;59 3nbsp;623 12 3 93 173 253 333 41 2122 23 24 25 3 183 25 33 313 37 33 44 26 27 28 29 30 3 48 3nbsp;56 4nbsp;34 114 26334 404 474 54 3 50 3 3nbsp;56 3 4nbsp;234 9 4 15 3 31 32 33 34 35 21 327 36 37 39 40 41 42 43 4440 374151576 9 5nbsp;27 437 14655 6nbsp;4 48505254 50 6 216 326 43 6nbsp;54 7nbsp;4 586062646668707274767880828.186 ) 126 206 276 33 5{^396 456 50 6nbsp;55 7nbsp;07 4 4 53 4nbsp;58 5nbsp;35 85 13 .ris 5 225 265 305 333638 6Â° APPARENT ALTITUDES OF THE SUN, OR STAR. 37 134 1 54 1nbsp;58 2nbsp;22 24 2 11 2 16 2 202 252 302 35 2 402 452 492 542 59 4036341 33I 34 36391 421 461 50 3 43 93 143 18!3 23 3

273 323 373 413 46 3 803 54 3nbsp;59 4nbsp;34 n 4 194 264 334 404 47 9Â° 10Â° 11Â° 12quot; 14quot; 16quot; 18Â° 20Â° 22Â° 24quot; 26Â° 28quot; 30quot; App Alt. 1 II / II 1 // y // // / // // quot; / // / /?’ / // 1 // o 1 44 1 50 1 56 2 9 2 23 2 38 2 53 3 9 3 24 3 40 3 56 4 12 6 1 39 1 43 I 47 1 56 2 8 2 21 2 34 2 47 3 0 3 12 3 26 3 38 7 1 36 I 38 1 41 1 48 1 58 2 8 2 19 2 30 2 41 2 52 3 3 3 14 8 1 34 1 35 1 37 1 42 I 50 1 58 2 7 2 17 2 26 2 35 2 44 2 54 9 1 33 I 31 1 35 1 3S 1 44 I 50 1 58 2 6 2 14 2 22 2 30 2 39 10 1 34 1 33 1 34 1 36 I 40 1 45 1 51 1 58 2 5 2 12 2 20 2 27 11 1 36 1 34 1 33 1 35 1 37 1 41 1 46 1 52 1 58 2 4 2 11 2 17 12 1 39 I 36 1 34 1 34 I 35 1 38 1 42 1 47 1 52 1 58 2 4 a 9 13 1 42 1 39 1 36 1 33 1 34 1 36 1 39 1 43 1 47 1 52 1 57 2 2 14 1 45 1 41 1 38 1 31 1 33 1 34 1 36 1 3Â? I 4;i I 47 1 51 1 56 15 1 48 1 43 1 40 1 35 1 33 1 33 1 34 1 30 1 39 I 43 1 47 1 52 16 1 51 1 46 1 42 1 36 1 34 1 33 1 34 1 35 1 37 1 40 1 44 1 48 17 1 54 1

48 1 44 1 37 1 34 1 33 I 33 1 34 1 3fi 1 38 I 41 I 44 18 1 58 1 51 1 46 1 39 1 35 1 33 1 33 1 34 1 35 1 37 1 39 I 41 19 2 2 1 54 1 49 1 41 1 36 1 34 1 33 1 33 1 34 1 35 1 37 1 30 20 2 6 1 58 1 52 1 43 1 37 1 34 r ~33 1 33 1 33 1 34 1 35 1 37 21 2 10 2 2 1 55 1 45 1 39 1 35 1 33 1 32 1 33 1 33 1 34 1 35 22 2 14 2 5 1 58 1 4? 1 40 1 36 t 34 1 32 1 32 1 33 1 33 1 34 23 2 18 2 8 2 1 1 50 1 42 1 37 1 34 1 32 1 32 1 32 1 33 1 34 21 2 23 2 12 2 4 1 52 1 44 1 38 1 35 I 33 1 32 I 32 1 32 1 33 25 2 27 2 16 2 quot;s 1 55 1 46 1 40 1 30 1 33 1 32 r Tl 1 31 1 32 26 2 31 2 20 2 12 1 57 1 48 1 41 1 37 1 34 I 32 1 31 1 31 1 31 27 2 35 2 21 2 15 2 0 1 50 1 43 1 38 1 34 1 32 1 31 1 30 1 31 28 2 39 2 27 2 18 2 2 1 52 1 45 1 39 1 35 1 33 1 32 1 31 1 30 29 2 43 2 31 2 21 2 5 1 54 1 46 1 40 1 36 1 34 1 32 1 31 1 30 30 2 47 â€?2 34 2 24 2 8 1 56 1 48 1 41 1 37 1 34 1 32 1 31 1 30 31 2 51 2 38 2 27 2 11 1 58 1 50 1 43 1 38 I 35 1 33 1 32 1 31 32 2 56 2 42 2 30 2 14 2 0 1

51 1 44 1 39 1 35 1 33 1 32 1 31 33 3 0 2 45 2 33 2 16 2 2 1 53 i 46 1 40 1 36 1 34 1 32 1 31 31 3 4 2 49 2 37 2 18 2 4 1 54 1 47 1 41 t 37 1 34 1 32 1 31 35 3 8 2 53 2 40 2 20 2 7 1 56 1 48 1 42 r 38 1 35 1 33 1 32 36 3 12 2 57 2 43 2 23 2 9 1 58 1 50 I 44 1 39 i; 36 1 33 1 32 37 3 16 3 0 2 47 2 26 2 11 2 0 1 52 1 45 1 4Â? 1 3r 1 31 1 32 38 3 20 3 4 2 50 2 28 2 13 2 2 1 53 1 40 1 41 1 38 1 34 1 32 39 3 21 3 7 2 54 2 30 2 15 2 4 1 54 1 48 1 43 1 39 1 35 1 33 40 3 28 3 11 2 57 2 32 2 18 2 6 1 50 1 49 1 44 1 40 1 36 1 33 41 3 32 3 15 3 0 2 35 2 20 2 8 1 58 1 50 1 45 I 41 1 37 1 34 42 3 36 3 18 3 3 2 37 2 22 2 10 1 59 1 51 1 46 1 42 1 38 1 34 43 3 40 3 22 3 6 2 41 2 24 2 12 2 1 1 53 1 47 1 43 1 39 1 35 44 3 47 3 29 3 12 2 45 2 28 2 15 2 4 1 55 1 49 1 44 1 40 1 36 46 3 54 3 3quot;. 3 18 2 50 2 32 2 18 2 7 1 58 1 51 1 45 1 41 1 38 48 i 1 3 41 3 23 2 55 2 35 2 21 2 10 2 0 1 53 1 47 1 43 1 39 50 4 7 3 46 3 28 2 59 2 39 2 24 2 12 2 2 1 55 I 49 1 44 1 40 52

4 13 3 52 3 33 3 3 2 43 2 27 2 15 2 5 1 57 1 50 1 45 1 41 54 4 19 3 57 'gt; 38 3 / 2 47 2 31 2 18 2 7 1 59 1 52 1 46 1 42 56 4 25 4 2 3 43 3 11 2 50 2 34 2 21 2 9 2 0 r 53 1 47 1 43 58 4 30 I 7 3 47 3 15 2 53 2 37 2 23 2 11 2 2 1 54 1 49 I 44 00 1 35 4 11 3 51 3 19 2 56 2 39 2 25 2 13 2 4 1 56 1 50 1 45 62 4 40 4 15 3 55 3 22 2 59 2 41 2 27 2 15 2 5 1 57 1 51 1 46 64 4 44 1 19 3 59 3 25 3 1 2 43 2 29 2 16 2 6 1 58 1 52 1 47 60 4 48 4 23 4 2 3 28 3 ~3 2 45 2 30 2 18 2 7 1 59 1 52 1 47 68 4 52 4 26 4 4 3 30 3 5 2 47 2 31 2 19 2 8 2 0 I 53 1 48 70 4 55 4 29 4 7 3 32 3 7 2 48 2 33 2 20 2 9 2 1 1 54 1 48 72 4 58 4 31 4 9 3 34 3 9 2 49 2 34 2 21 2 10 2 2 1 55 1 49 r4 5 1 4 33 4 11 3 35 3 11 2 50 2 35 2 22 2 11 I 2 1 56 1 49 70 5 3 4 35 4 12 3 37 3 12 2 51 2 36 2 23 2 12 2 3 1 56 1 50 78 5 5 4 37 1 14 3 38 3 13 2 52 2 37 2 24 2 13 2 4 1 57 80 5 7 4 39 4 10 3 39 3 13 2 53 2 38 2 24 2 13 2 4 82 4 17 3 40 3 14 2 54 2 38 2 24 2 14 84 i 41 3 15 2 54 2 38 2 24 86

10Â°: 11Â° 12Â° 14Â° 16Â° 18Â° 20Â° 22Â° 24Â° 26quot; 28Â° 30Â°



??? TABLE VLquot;Third Correction, to Apparent Distance 72Â°. 27 32Â°134' D's;' ^pp 36Â° 6 7 89 10ii12 13 14 1j 4 564 163 473 243 6 3 363 142 57 2 432 312 212 132 0 2 512 382 22 182 11 1 r.?? 1 521 4844 1 10 17 18 19 20 a 5 1 591 541 501 47 4 27 4 413 514 3 3 253 42 48 2 352 242 152 72 1 2 11 561 511 4744 41138- i APPARENT ALTITUDES OF THE SUN, OR STAR. 54lt; 46Â° 5?œ 58^ // r 86 85 264 504 22 6 275 324 544 233 58 6 4851114 374 10 5 114 283 583 333 14 6 35 124 364 83 44 ' H ! U 3nbsp;38 4nbsp;514 183 513 29 3 amp;73 iO3 62 .542 43 3 253 92 562 442 34 3 483 313 163 22 51 2 582 4.52 S32 242 16 3 593 413 243 102 58 3 II 2 572 452 342 25 2 412 322 252 192 13 2 482 392 312 252 19 2 262 192 132 72 2 9 2 18 3 2 11 22 1 56 2 7 1 581 541 5070Â° 62Â° 66' 7 276 23 3nbsp;3J5 1 4nbsp;33 ? 426 365 515 114 42 4 173 573 393 243 11 94932183 5 2 502 42352 28 7 556 486 1204 51 4 244 33 453 293 16 54 2 59 3 42 542

462 382 3174Â° 178' 8 6 8 16 7 76 16 5 355 3 910 4 354 123 533 363 23 1112 13 14 15 liT 17 18 19 20 3 113 02 502 422 33 3 153 42 542 452 37 5 7 4 394 163 563 393 25 132 )2 522 2 44gt;2 36 AppAlt. 82Â°' n 86Â°7/ 6 586 95 284 57 2 302 24 2 15 2 162 10 2 11 2 5I2 6 1 33 1 34 1 351 32 1 33 1 34 20 27 28 29 30 31 32 33 34 35 36351 34331 32 1 39 11 371 35 11 34 11 33 1 42 1 4540 1 43 ) 57541 521 4!) 2 1 581 551 531 50 26 27 28 29 30 1 511 481 461 44 481 461 441 42 1 321 311 31 1 32 1 33 1 41 1 391 37 531 1 321 31 1 321 32 2 12 3 22 4 1 591 561 1 501 47 1 301 291 29301 30 313?œ1 291 29 31 1 32 ;30 1 3130!l 3129:i 3029il 30 1 34333231 J30 1 421 401 3811 1 401 381 361 34 461 44421 34 31 32 33 3433 43 411 39 1 29 1 29 1 32 1 331 32 45 1 36 1 35 1 36 1 37 1 3111 3111 31 11 31 I1 31 29nbsp;1 30303030 281 281 281 291 29 I 36i 37381 39 40 41 42 43 4446 28 1 29 1 302929 3130 11 30 1281 29 128 1 28 1 1 33311 3231 1 3230 1

3129 1 30 35 36 36 37 38 39 40 1 291 281 281 27 1 33 11 32 11 30 1 1 311 32 11 32 11 33 11 34 1 1 30 1 29 1 28 1 27 J 2? 1 27 1 28 1 2827 126125 1 2525 1 25 2928271 261 25 41 42 43 4446 1 2911 2Â?,1 3C1 30 26 1 26 1 26 1 27 1 26 1 262811 2629|l 27 26 1 26201 2325 1 25 35nbsp;1 36 30 31 31 32 33nbsp;1 29il 27 4850525456 25 1 2425 125 1 24 123 1 4850525456 27271 281 28 1 371 37 1 38 36 34 361 34 1 37nbsp;1 35 38nbsp;1 3638 1 361 39391 401 41 11 42 1 25 1 2325 1 281 281 281 28 5860626466 1 25 33 1 28 36136 136 39 139 1 43 11 43 11 44 11 44 1I 45 6870727476 7880828486 34 133 1 34 1 3533 1 343230 TABLEEFFECT OF SUN', I'AK.Add llie Numbers above tile blackHues lo 3rd Correclioii, subtractthe others. 'S j Sun', Apparen. Altitude. 6U 10 HU 30 T 'q23 5 677 212 58 2122 23 24 25 1 391 37111 1 521 481 45 11 431 41 1 1 571 53 150 11 47 144 1 1 44 1 46 2 132 72 2581 54 ril 1 54 2 172 112 62 2 1 58 2 212 152 102 5 8 2

359551 51 2 242 182 132 8 2 262 20 2 282 22 2 292 232 172 12 2 8 21 22 23 2423 1 43 1 41 1 39 1 41 36 135 134 1



??? TABLE VLThird Correction, to Apparent Distance 76Â°. 28 D'sAppAlt. 5'sâ€?PPAlt. APPARENT ALTITUDES OF THE SUN, OR STAR. 11Â° 12Â° 14Â° 16Â° 18Â° 20Â° 22Â° 24Â° 26Â° 28Â° 30Â° 6Â° 9Â° 10Â° 7Â° 43 3 58 4 13 3 403 102 582 432^2 212 132 72 1 2 57 32 372 22 22 112 2 1 481 431 40 1 381 37 2 01 511 451 41 1 39 13 2 27 3 28 3 333 2 44 22 30 22 18 2 6 7 89 10 quot;IT12 13 14 15 1 3711 4011 44 1 491 54 1 541 47 1 421 391 38 6 7 89 10 3 283 52 482 34 46 1 541 42 1 48 1 381 371 381 401 42 1 371 381 401 421 44 9 22256 252 1 44 1 48 41 1 441 471 5011 54 39411 431 451 48 55501 461 431 41 2 232 152 82 21 57 1112 13 14 15 2 122 192 26 1 49 1 2 182 62 24 2 112 30 2 17 16 17 18 19 20 2 49 2nbsp;56 3 3nbsp;93 15 2122 23 24 25 2 362 43 2 222 2733384449541 5121 54 1nbsp;58 1 441 461 481 501 52 1 391 401 421 431 43 3837i 1 36Il 37 1 38 1 471 49 1 521 5558 1nbsp;58 22 62 102 15 1 531 491 461 431 41 16

17 18 19 20 46 143 14139 1 1 381 22 1 391 381 371 361 36 37 136 135 1 35nbsp;1 36nbsp;1 1 55 1nbsp;58 2nbsp;12 42 7 47491 511 541 56 2122 23 24 25 2 10 2 2 36361 361 371 37 2 142 182 222 26 222 122 llt;i 61 2 202 242 292 342 39 3 213 283 34 3 51 3nbsp;59 4nbsp;64 134 20 26 27 28 29 30 3 40 3 153 46 3 212 30 2 202 34 2 2;2 38 2 27 2nbsp;58 2 42 2 31 2 21 3nbsp;3 2 47|2 34 2 24 2 112 142 17 1nbsp;59 2nbsp;24 2 72 9 1 451 471 1 491 51 1 381 391 391 401 41 1 1 371 3711 361 1 361 351 351 34 1 51 1 531 541 561 58 1 41 1 421 431 441 45 1 3,1 351 351 35 26 27 28 29 30 2 442 492 64 38 1 1 35 1 34 39 1 37 3 52 3 263 58 3 31 27344 414 484 55 31 32 33 34 35 3 37 3 47 4 4 4 10 3 42 4 162 51j2 3855:2 42 2 282 312 342 372 41 2 122 142 172 192 22 12 2 16 20 323 3 2 592 453 2 497 2 52 1 46 391401 35 361 361 371 37 31 32 33 34 35 1 52 1 54 1 48 1 551 57 1 59 1 52 1 42 11 43 11 44 1 411 45 1 421 46 1 42 3 53 3 29 3nbsp;11

3nbsp;15 3nbsp;19 3nbsp;233 272 272 29 2nbsp;56 3nbsp;03 33 73 10 4 224 2716 4 33 36 37 38 39 40 2 472 502 532 56 3nbsp;58 4nbsp;344 13 34383 433 47 2 44 2 24 2 112 1 2 132 15 2 31 2 172 34 2 19 1 471 36361 371 371 38 40 1 36 37 38 39 40 43 441 451 461 47 381 381 39I 391 40 1 1 41 1 421 421 43 48 1 31 1 50 1 491 58 1 511 59 1 52 4 50 4nbsp;55 1 481 491 501 511 53 1 441 451 461 471 48 2 0 1 53 41 421 431 431 44 2nbsp;59 3nbsp;23 53 83 14 2 362 392 412 442 49 2 102 122 142 152 18 4 184 234 28 3 513 55 3nbsp;59 44 11 2 222 242 262 282 32 41 42 43 4446 41 42 43 4446 5nbsp;1 1 401 401 41 4 1 7 1 59 5 f64 335 16 4 423 313 143 34 3 173 38I3 203 4lh 343 49;3 31 5 265 365 46 55 554 4 51 4nbsp;59 7 5nbsp;155 22 4850525456 6 196 306 41 6nbsp;51 7 16 19274 344 414 48 4 23 3 203 253 303 3540 3nbsp;56;3 37 4nbsp;3,3 434 10 3 49 2 352 392 432 472 50 2 212 252 282 312 34 2 54 2nbsp;58 3nbsp;33 3 11 2 102 132

162 192 22 3nbsp;55 4 4 17 03 2 12 1 551 57 1nbsp;59 2 2 3 1 561 46 1 43 1 50I 51 1 53 1 1 4850525456 1 47 1 44 1 491 451 50 1 46I 51 1 47 7 116 127 20 6 206 27 5860626466 6 346 40 7 287 367 435 29 4 545 36 5 05 42 5 5 28334 374 41t 45 4 54 94 144 184 22 10 5 15 5 485 543 453 493 53 3nbsp;57 4nbsp;13 28 32 14 22 162 182 202 21 1 481 491 501 51 1 52 5860626466 57 1 5259 1 530 1 54 2 53 2 37 2 25 3 153 193 223 25 222 102 11 2 272 292 312 33 2 56 2 40 2nbsp;59 3nbsp;2 2 432 452 47 5nbsp;59 6nbsp;36 76 10 2 6 13 1 531 531 54 1 54 68707274 7 49 7nbsp;55 8nbsp;18 6 5858il 59â– 2 0 â– 2 1 6870727476 2 492 512 522 532 54 2 352 362 372 6 456 506 54 6nbsp;58 7 3 83 103 123 133 14 2 232 242 252 26 3 313 343 373 393 41 13 14 2 152 162 10 195 23275 305 33 4 494 53 4nbsp;57 5nbsp;03 584 114 134 15 4 264 294 324 344 36 76 8 11 2 39 2 26 6nbsp;16 6nbsp;19|l 6nbsp;216 23 8Â°3840)4 42)4 4314 44 2 8 6 7 97 11 8 158

1820 3 153 163 173 183 18 W 2 552 2 572 58^58 18Â° 2 172 18 2 402 402 412 41 3 423 433 443 453 45 u' 7880828486 5 365 38405 42 gt; 55 75 95 105 11 10Â° 4 174 194 204 214 22 2 272 282 28 7880828486 24' 26Â° 28Â° 20Â° 22Â° 30Â° 6Â° 11Â° 12Â° 7Â° mt



??? s AppAlt. APPARENT ALTITUDES OF THE SUN, OR STAR. D's AppAlt. 86' 74' 70Â° 78Â° 82' 58' 62' 66^ 46' 50' 54' 38' 42Â° 34' 36- 32' 4 424 53 383 173 0 2 462 342 252 122 172 5 2 10 13 02 456 1 5952 1 55491 5146 1 48 43 1 4541 1 431 40 1 421 39 1 401 38 1 391 40 1 42 41 393838371 381 37 1 36 34 1 34341 34341 3334 1 3334 1 33 35 135 1 35nbsp;1 oG 7 89 10 8 137 56 165 354 8 20 7 126 215 405 8 7 54 8 56 48 6 576 165 224 52 7 24 7 406 24 6 375 39'5 515 3 5 134 35 4 44 6 275 334 564 244 1 213 4 384 3 46 475212 38 -ii3 513 343 183 62 552 37 2 45 5 114 293 593 353 16 ,4 283 533 273 82 522quot;392 282 l!i 95 294 59 5 11 452204 2433 45 4 424 194 4 384 13 57 4 12,4 20i 524 03 36 3 433 22I3 28 3 913 15 274 G3 483 333 20 3 270 3 122 5922 3 403 233 948 2 582 47 4 23 433 283 143 3 14 3 02 4730 2 36 2 532 41 11 12 13 14 1.5 37 3 41 3 3 29 2 272 19 2 222 15 3 31 3 27 3 24 38 3 193 82 58 3 15:3 42 552 47,2 39

'33 2 272 211612 3 173 62 572 492 41 58'3 449 2 5442 2 46 8 3 123 22 532 452 37 3 2 582 50 2 522 432 302 302 24 29222 162 112 6 2 217 2 142 92 42 0 le 17 18 19 20 2 362 302 242 18 2 292 232 12 12 35 2 39 2 4228'2 32 2 35 Y2 21 22 23 24 25 2 342 28 2 29 2 31 26202 152 10 22259 256 2 2 21 581 551 52 2122 23 24 25 2 23 2 25 2 17 2 1922 171232 8 8 2 12 2 7 14 210 2 32 6 1 461 491 26 27 28 29 30 2 8 2 42 1 2 2 1 531 561 48 1 50 1 531 481 501 461 481 441 46 1 59 1 441 47 1 50 1 37 1 381 361 37 26 27 28 29 30 1 561 59 4013911 1 53 1 561 58 361 3735 1 3635 1 35 53 1 55 1 52 50 31 32 33 34 35 48464544401 42 1 421 441 411 431 401 42 464443411 42 3t38il 37, 1 36 11111341311 31 32 33 34 35 39138 1 39 1 341 35 1 36 36 37 38 39 40 37136135 1341341 1 401. 39 1 38 33 1 33 1 .34 1 36 37 38 39 40 321 33 1 331 331 331 32 32 331 32 36nbsp;1361 1 34 41 42 43 4446 33 132131131 35351 35 1 371 371 37 38 39 36 1

34 1 301 30 1 35 37 29 1 29 4850525456 1 381 361 381 37 401 41 29nbsp;1 29 30nbsp;1 29 52^1 4254 39140 1 41 1 33 1 33 1 321 331 311 33 1 31 I'ABLE P. EFFECT OF SUN'. PARAdd the Numbers above the blacklines to 3rd Correction, subtractthe others. Sun'Â? Apparent Altilufle. ny,'. 411. 5 10 20 30 40 oO eo 70 80 5 1 1 0 0 J^ ^ i_ ] ^ 10 1 1 1 '0 0 0 0 0 1 lo 2 2 2 I I 0 0 0 0 20 3 3 2 2 2 1 1 1 1 25 4 4 3 3 2 2 â– 2 2 2 30 4 4 4 3 3 3 3 3 35 5 5 4 4 4 4 3 3 40 6 6 5 5 4 4 4 45 6 6 5 5 5 5 50 7 7 6 6 6 5 7 7 7 6 6 60 8 8 7 7 7 66 6 8 8 7 7 70 e 8 8 ÂŽ 7Â? 9 0 8 eo 9 9 8 . 01) 9 8 37 1 33371 33 37nbsp;1 33 3838 1 30 il 42 ] 45 1 461 431 461 43 44 ys 44 1 41 45 1 41 45



??? TABLE VLThird Correction, to Apparent Distance 80Â°. 30 J j)'s App'Ait. APPARENT ALTITUDES OF THE SUN, OR STAR. s AppAit. 9' 11Â° 10Â° 12Â° 14' 16Â° i8Â°j20'' 22' 24' 26' 28' 30Â° 1 541 481 441 421 41 43451 48:1 50'1 53 2 2 1nbsp;566 1 5!) 37 2nbsp;10 1 42 1 43 3 16 2 54 2 37 2122 23 24 25 2429r-2 338 2 38i2 42 1nbsp;5992 2 2nbsp;58 2 12 1 441 451 471 481 49 4;:1 421 431 441 45 1 421 411 40I 401 40 3 233 313 383 46 0 2 432 47 2 532 58 6123 18 â€?a 1 42 1 44 ] 42 I 431 42 1 40 1 41 531 4 84 15 4 22 262723 29 30 243 3137433 49 2 47 3337)2 41L2 40gt;2 50 2 152 T9 362 82 112.14 11 1 22 3 50 511 53 1 1 55I 56 1 431 4a1 441 45 41 41 42nbsp;1 1 40 1 41 1 421 411 401 391 39 26 27 28 29 30 1 40 1 4041 1 4041 1 40 2 30 2 22 2 262 29 43 ! 3 25 1 46 1 44 1 42 40 4 294 364 43 31 32 33 34 35 2 542 582610 2 41 2 32 2 172 192 22,2 242 27 1 58 1 52 1 471 59 1 53541 561 57 44 1 48 1 451 49 1 46 1 40 1 39 31 32 33 34 35

13 2 45 2 352 49 2 382 52 2 412 56 2 44 2 2 92 112 14 1 411 391 42 1 40 222 4 1 1 3 23 33 28 1 50 1 47 1 42 1 LI? ' 1 431 441 44 4545 4 57 1 511 47 1 44 36 37 38 39 40 4 245 114 29 3 323 373 423 463 50 1419 3 2 472 502 54 2nbsp;58 3nbsp;1 2 292 322 342 302 38 1618 20 2 52 45 46 46 471 47 41 42 421 43 43 36 37 38 39 40 2 142 182 222 252 29 3 4 2 232 26 3 10 2 523 15 2 563 20 3 1 2 342 38 3 103 14 3 40 3 19 3 4 50 4 12 3 454 18 3 50 3nbsp;55 4nbsp;044 10t 15 53nbsp;1 54 182531 4 354 414 47 2 2 222 24 9 2 102 12 1 1 551 57 20254 304 35 3 54 3nbsp;58 4nbsp;24 6 41 42 43 44464850525456 3 353 383 423 463 53 3 IS3 2!3 253 283 35 2 412 442 46 2 262 282 302 322 36 2 142 162 172 192 23 1122 2 41 58 52 531 55 1 48 1 46491 46 41 42 43 4446 1 50 I 47 1 481 49 3 13 2 48 2 1 561 511 53 5 385 4451 5nbsp;57 6nbsp;9 3 19 2 53 4 53 4 22 44 30 3 413 473 53 3 253 303 353 393 44 2 392 432 47 1 511 52 4850525456 4 37 4 12 1 54 1

50 5 1724 4 44 4 18 3 58 11 2 51 15 2 54 1 591 55 1 52 4 44 4 14 6 20 5 286 315 38 5 6 41 5 47 5 6nbsp;515 56 7nbsp;16 55 4 50 4 3 2 1 1 57 1 53 7 116 14 5 31 5860626466 4nbsp;56 5nbsp;25 7 125 17 3 4913 3 54 3 19 2 57 2 412 44 2 292 31 2 332 352 2 192 212 222 2426 10 12 2 132 152 16 58 1 54 5860626466 7 20 6 22 385 44505 55 3 23 33 27 32 3 3134 0 55 561 56 il 57 7 287 367 43 6 296 356 41 3 2 47 6222 4 444 49 2 49 _6912 3 92 51 37 2 8 6 466 516 55 6nbsp;59 7nbsp;3 68707274767880828486 2 532 552 572 582 59 373914 3 41 22222 32 17 2 9 2 19 2nbsp;10 2 2nbsp;11 2nbsp;12 6870727476 30nbsp;2 20 31nbsp;2 2; 6 13 5 32 6 10 3 433 44 2 22 6 196 21 5 40 138 168 198 228_24 6Â° 4 424 444 454 464 47 11Â° 1921 4 224 234 24 3 453 463 473 48 14Â° 3 203 213 223 23 2 32 7880828486 4 24 4 304 354 40 4 18 3 584 224 26 4 304 334 364 384 40 H 37^ 10 6 23 5 42 5 125 13 7 127 147_16 7Â° 5 46 5 1410Â° 18' 20Â° 16Â°

22Â° 26Â° 28Â° 30Â° 24' 6 25 5 446 27 8Â° //45549461 44 1 41 1 441 481 521 57 6 7 89 JO 1 461 431 411 431 46 1 591 511 461 441 42 2 322 172 61 581 53 3 172 542 372 252 14 3 323 62 482 342 22 3 2 412 262 152 6 3 473 192 592 432 30 2313 102 522 38 4 163 443 203 12 46 6 7 89 10 1112 13 14 15 1 491 52 1nbsp;oO 2nbsp;02 5 2 2 92 162 232 30 1nbsp;41 Inbsp;43 1nbsp;451 47 1nbsp;49 1 1 451 431 421 41 1 541 501 471 45 49461 441 43 201262 1 58 2 342 252 182 122 22 7 1112 13 14 15 565249 1 I 42 1 42 I 44 2 37 2nbsp;4553 3nbsp;0 2 222 282 342 41 2 102 152 212 26 16 17 18 19 20 1 52 1 48 1 431 451 471 48 1 50 1 41 t 43 1 47 1 45 1 1 541 511 491 47 1 451 43 58 2 21 581 541 511 49 16 17 1819 2122 23 24 25 1 541 1nbsp;57 1 22 505201 543 1 57 1 42 1 421 43 1 41 1 1 44 1 42 11 46 I 43 1 11 15 2 2 1 44 1 461 43 1 44 1 2 2 20 3 8 2 47 2 31 am mSm



??? â€”^ TABLE VLThird Correction, to Apparent Distance 80Â°. 31 D'sAppAlt. AppAlt. H 7 266 26425 4 39 8 137 66 185 385 7 8 56 596 125 325 2 8 2416274614 6 49545 154 424 10 4 584 193 523 303 12 6 12 723 6 3 563 313 112 54 910TT12 13 14 15 45 422 4 4 304 153 573 423 29 3 563 383 233 113 0 4 163 573 403 263 13 2 422 322 242 182 12 2 572 452 302 282 21 444S3 3 22112 3 173 62 57 3 203 93 0 18 212 2 2 502 412 342 282 22 3 22 534634 2 3928 2 33 2 C1 1 57 10 17 18 19 20 2 50 3 522 43 3 45 1 54 I 1 51 APPARENT ALTITUDES OF THE SUN, OR STAR. 32Â° 34Â° 36Â° 38Â° 42Â° 46- 50Â° 54Â° 58Â° 62quot; 66Â° 70Â° 74Â° 78Â° 82Â° 86Â° / // 8 19765 43115 4 30 4 41194 13 463 32 3 34 2 112 8202 a50 153 1 56 1 1 5 1 1 491 51 13 2 49471 4() 1nbsp;49 1nbsp;47 1nbsp;46 11 45 1 2 2i2 21172 132 9 2 12 2 822 422 12 1 58 2 2 172 2 912 5 53 51 2122 23 24 25 lii 1r 431 42 45441 431 411 40 46 1 45 44 42 41 1

551 531 51 1I 491 48 2 591 571 551 53 26 27 28 29 30 31 32 33 34 35 1 591 571 55 1 4411 43 I1 421 42I 41 1 491 471 461 451 44 1 411 40 1 401 4039 40 139 1I 39 11 3911 39 1f1 4039393939 1 1 511 491 481 47I 45 1 41 11 40 11 39 39393939391 40I 411 4141 39 1 39 1nbsp;41 I 1 40 1nbsp;401 391 .H8 39 40I 401 40i 40 42414140 1 4139 1 40 43 1 44 1 451 4443 3G 37 38 39 40 IT 42 43 4446 39 1 38 42 I1 1 411 40 4342 1 1 381 38 39 1 38 1 I 41 1 38 1 391 381 37 1 391 38 1 371 37 1 431 431 44 1 36 1 371 36 1 36 1 451 461 47 40 411 411 421 42 485052 54 ^ 5860626466 491 47 1 42 1 381 43 1 46 1 4346 49 153 1 49 1 54 687072747678808284 42 1 4142 1 41 1 411 421 42 1 43 11 44 11 45 1 1 48 1 46 11 1 451 45 1 501 471 51 1 481 521 491 5211 2 342 2S2 232 192 14 8 2 105 2 7 36 37 38 39 40 41 42 43 44464850525456 2 372 312 262 212 16 2 382 32 2 312 252 202 162 12 26 27 28 29 30 31 32 33 34 35 2 12 22 2 221 59 21

57 1 1 53 1 551 511 491 481 46 1 531 511 49 TABLE P' EFFECT OP SUN'. PARAdd tlie Numbers aboTe the blacklines to the 3ra Correction, andsubtract the otiiers. y. \ppK\l. .Sun'i ApparsDt Alliluiie, 5 10 20 30 4o 50 60 70 fid qo 5 1 1 1 _0 Â? I 1 1 1 10 1 1 1 1 1 quot;o 0 0 quot;o 1.5 ? 2 2 2 I 1 1 1 0 20 3 3 , 3 2 2 2 2 2 2 23 4 4 3 3 3 3 3 2 3Â? 4 4 4 4 4 3 a 3 S5 S 5 S 4 4 4 4 40 6 6 5 5 5 5 4 45 6 6 6 6 5 5 SO 7 7 6 6 6 6 f)0 7 8 7 8 77 77 67 6S 8 6 8 8 70 g 8 8 8 75 9 9 8 80 9 9 8 90 9



??? TABLE VLThird Correction, to Apparent Distance 84Â°. APPARENT ALTITUDES OF THE SUN, OR STAR. 10Â° 11Â° 12Â° 14Â° 16Â° 18Â° 20Â° 2^Â° 24Â° 26Â° 28Â° 30Â° 3 202 572 422 302 202I2 2 52 01 67 Lii 1 52 1 551 531 51 1 591 501 541 52 2 72 32 01 571 1 621 501 491 481 47 16 17 18 19 202122 23 24 25 1 49 I 47 1 1nbsp;59 2nbsp;2 1 57 1 551 53 1 46 1 48 1 49 1 50 1 47 1 481 50 1 501 48 1 50 2 4 1 591 552 2 12 32 P'sAppA_U.o6 7 89 if12 13 14 15 TfT 17 18 19 20 App Alt. 6Â° S'' 9 / //1 511 481 471 491 51 I n1 541 501 481 471 49 1 47 1 501 53 1 491 471 49 1 591 531 501 481 47 2 41 561 521 501 48 2 222 102 21 571 53 2 362 212 11 2 41 59 2 102 01 551 521 50 2 502 332 212 122 5 3 2 45312 212 12 3 353 102 532 392 27 3 503 233 32 482 35 1nbsp;53 333 14 2nbsp;5b2_44 2 332 2;2 172 II2 7 4 203 483 233 72 52 1 57 1 52 910 2 2 1 55 2 82 142 202 272 34 1 511 531 56 1nbsp;59 2 1 54 1nbsp;57 22 52 10 1 48 1 51

1nbsp;59 2nbsp;42 92 142 20 1 491 511 531 53 1 471 48I 501 52 2 182 11 2 62 21 58 1 591 551 521 601 49 2 20 2nbsp;lb 2nbsp;11 2nbsp;6 2nbsp;2 1 55 2 51 691 551 531 51 2 412 312 232 102 11 1112 13 14 15 1 471 481 501 51 1 49 1 52 1 481 471 48 1 501 48'1 47 1 58 1 54 2 422 49 2nbsp;57 3nbsp;43 12 2 202 322 3h2 4-i2 50 2 1 1 56 2 152 202 252 312 36 7 2 11 2 16 2 202 2.) 1 53 1 491 301 521 531 53 1 471 48 1 40 1 481 471 46 2 15 1 46 1 47 1 51 1 48 3 203 27353 42 3nbsp;49 ITm 4nbsp;4 2nbsp;3lt; 3nbsp;33 3 153 21 2 292 342 382 422 47 2 422 472 52 2nbsp;57 3nbsp;3 2 IJ 2 142 182 212 25 2122 23 24 25 1 57 1nbsp;59 222 6 1 521 541 1 503 1 57 59 I 47 1 46 I 47 1 48 1 501 481 481 471 46 1 49 38 2 1]2 142 17 1 50 I 47 1 461 461 461 47 1 461 461 461 46 1 471 471 461 46 1 521 531 64 1 481 491 50 3 27 3 8 2 52 2 282 322 332 39 2 502 542 571 20 27 28 29 30 1 51 1 55 I 481 491 491 501 51 2 202 242 272 302 33 0246 2 8 811

1nbsp;13 2 2nbsp;16 218 1 471 471 471 481 49 1 461 461 461 461 47 1 46 1 451 431 431 46 I 461 461 451 451 45 26 27 28 29 30 3 34 3 13 2 56 1 56 1 52 4 11 3 40 18 33 24 33 29 3 10 1 531 54 1 55 1 58 1nbsp;69 2nbsp;1 4 194 26 3 473 53 4 334 404 47 4nbsp;54 5nbsp;15 8 1521285 34 3 35 3 14 3nbsp;59 4nbsp;54 11 31 32 33 34 35 2nbsp;59 3nbsp;33 73 11 3 15 3 2 212 24 2 102 12 1 52 2 362 392 422 432 49 1 49 571 58 1nbsp;59 2nbsp;02 2 31 32 33 34 3530 37 38 39 40 3 403 43 3 193 243 283 33 1 531 50 1 541 55 2 27 2 14 50 1 481 611 48 4 16 3 50 2 292 32 2 162 19 1 461 461 451 471 471 471 47 4 22 3 55 2 9 1 56 1 52 1 49 3 373 423 463 513 53 4 284 344 404 454 31 36 37 38 39 40 444 104 154 20 2 528 2 563 12 2 59 2 342 372 392 422 44 2 212 232 232 2Â?2 29 3nbsp;1nbsp;58 4nbsp;1nbsp;592 02 1 2 102 12 2 142 162 18 1 53 1 471 481 491 491 49 1 49 1 54 1 501 55 1 51 1 56 1 52 2 9 2 3 1 57 1 52 2 192 232 272 302 34 2 382 422

462 512 55 1 47 1 46 1 45I 48 1 46 I 451 40 1 45I 471 47 3 19 33 23 33 273 SI 3 133 33 3 19 3 393 233 433 26 5 415 47 5nbsp;53 6nbsp;06 12 4nbsp;50 5nbsp;17 5 125 22 3nbsp;59 4nbsp;34 74 114 19 4 254 304 354 404 49 41 42 43 4446 3 47 3 57 3 403 52 3nbsp;58 4nbsp;44 4 27 6 246 356 45 6nbsp;55 7nbsp;5 5 32 5nbsp;4251 6nbsp;06 9 4nbsp;58 614 5nbsp;225 29 4850525456 4 234 29 3 30 3 50 3 34 3 40 4 4 4 35 4 114 42 4 17 4 494 552 472 492 622 542 59 3 H3 113 143 173 23 2 312 332 352 372 41 2 202 212 232 252 29 2 452 492 532 571 2 322 352 382 41 3 293 353 40 3 13 3 45 3 173 50 3 21 32 112 122 132 15 22 18 2 10 1 58 1 531 55 1 54 1 501 51 01 55 1 52 1 481 491 501 511 52 41 42 43 44464850525456 2 7 28222~ 1 1 56 1 58 1 53 1 55 2 212 242 272 30 6 2 82 102 122 14 1 56 1nbsp;58 2nbsp;02 22 3 1 531 551 571 581 59 2 44 2 32 2 8 2 122 152 182 202 22 6 176 256 326 39 7 147 227 307 38 5860626466 6 506 54 6nbsp;58

7nbsp;25 6870727476 7 45 6 457 51 7nbsp;5726 8nbsp;lor 78808284 8 218 24 70 8 14 7 88 18 7 11 7 147 17 8 26 7 19 6Â° 3 30a 425 48 5 11 5nbsp;54 4 144 194 234 274 31 4 344 394 444 494 54 5 165 21 6nbsp;0 6 56 96 136 17 4nbsp;58 5nbsp;25 65 95 11 4 354 394 424 444 46 5 255 295 335 3638 6 23r426 26 5 45 5 135 155 171811?10Â° 4 484 504 51 4 52 5 475 49 11Â° 6 286 30 6 315 50 9Â° 3 25 3nbsp;4 3nbsp;7 3nbsp;10 3nbsp;13 3nbsp;16 3 19 3 39 4 15 3 41 4 18 3nbsp;44 3 214 21 3 46 3 23 4 23 3nbsp;48 3 24 3 553 59 3 293 335 3 36 44 4 11 4 25 3nbsp;50 3 25 4 26 8 51 3 264 27 3 52 3 274 28 3 534 29 2 47 2 352 50 2 372 53 2 39 2 162 172 192 202 22 2 242 262 282 292 31 2 92 102 122 132 15 5860626466 2 41 2 3 2 332 342 352 36 2 242 252 26 68707274 I5L 7880828486 2 162 17 2 10 20Â° i22Â° 24Â° 26Â° 28Â° 30Â° 12Â° 14Â° 16Â° 18Â° 2 56 2 58 2 43 0 2 452 2 462 472 482 49 3 6 A



??? })gt; AppAlt. D'sAppAlt. APPARENT ALTITUDES OF THE SUN, OR STAR. 58-^ 62Â° 66Â° 70Â° 74Â° 78Â°(82Â° 86Â° 54' 50Â° 46' 320 34Â° 36Â° 38Â° 42Â° // 6 29 3nbsp;39 4 4nbsp;334 9 // 8 277 196 31505 19 o6 7 89 10 8 14 87 9 76 23 64255 1315 7 426 425 585 204 53 8 67 26 175 36;gt; 7 7 106 155 344 594 33 6 65 194 464 17 3 55 5 414 584 274 0 iil3 243 102 582 482 39 4 344 03 363 163 1 8910 11 12 13 14 15 uT 17 18 19 20 4 23 453 293 163 5 3 3/3 223 92 5b2 48 603 343 203 82 57 4 123 543 383 243 12 4 434 224 33 473 34 4 484 264 73 513 37 4 304 103 523 373 25 2 482 382 292 222 16 1112 13 14 15 3 32 512 412 332 26 3 203 153 6 3 233 133 42 562 48 3 193 93 1 2 532 45 3 22 542 462 402 34 3 153 52 572 492 42 2 242 182 132 9 2 5 90 2 522 452 38 2 402 342 282 232 18 2 662 482 402 342 29 2 152 102 622 0 2 112 72 32 0 1 57 10 17 18 19 20 2 292 242 192 152 12 2 362 312 262 222 18 2 412 36 2122 23

24 25 2 392 342 292 252 21 2 332 282 232 19 2 15 2 242 192 152 11 42 8 2122 23 24 25 1 641 521 501 491 48 2 21 591 561 541 52 1 571 541 521 501 491 48 1 491 2'20221 26 27 28 29 30 2 17 2 122 92 62 4 2 152 122 92 62 3 1 581 561 541 531 52 26 27 28 29 30 31 32 33 34 35 5856 1 55 1 57 31 32 33 34 35 36 37 38 39 40 1 581 561 541 531 51 1111 1 5 1 311 501 4lt;1 4H1 4 1 341 521 511 501 49 2 01 581 561 54 1 491 481 471 461 46 1 461 431 431 44 11 441 1 471 471 461 461 43 4a434345 1 4443 jl 44 r1 1 501 491 48 1 461 451 45I 441 44 1 46i 461 461 461 46 1 451 431 441 441 44 48471 461 43 1 45 36 37 38 39 40 TF 42 43 4446 1 441 441 441 44 1 45 41 42 43 4446 1 441 4-11 441 431 43 1 441 431 43I 43 1 43 44431 431 431 43 45 461 461 471 47 1 471 481 491 491 50 1 4850525456 4814911 491il 491! 1 50 1 5153 I11i I 11 1 541 551 56 1 1 431 43 4850525456 I'A RLE IFFECT OF bUN'Â? PAR,To be subtracted ft om the

thirdCorrection. rs Sun'Â? Apparent AlliludÂ?. i.1 W ^ 40 50 ^ 70 90 ' 5 I 1 1 0 0 0 0 0 0 ]0 1 1 1 1 1 1 i I I 0 â€?2 2 2 2 2 2 2 2 } 20 a 3 3 3 2 2 2 2 25 4 4 3 3 3 3 3 3 30 4 4 4 4 4 4 4 4 35 5 5 5 5 5 4 4 40 (i : (i 5 5 5 S 5 45 ti ! S ii 6 6 6 50 7 ! 7 7 6 6 55 7 7 7 7 7 6065 88 ; 8iÂ? 7 8 7 8 70 8 lt; 8 8 75 9 8 80 9 90 1 48 1 561 571 581 59 5860626466 68707274767880828486



??? APPARENT ALTITUDES OF THE SUN, OR STAR. D'sAppAlt. ippAlt. 9Â° 10' 11Â° 12^ 14 20Â° 16Â° 18Â° 22Â° 24quot; 26Â° 30' 28quot; 541 5355 1 5357 1 55 910 1 53 1 510'2 15i2 21)2 26 1 551 57 1nbsp;59 2nbsp;12 4 2 11 581 561 551 54 1112 13 14 15 16 17 18 19 20 I 541 56 1nbsp;58 2nbsp;0 1nbsp;57 2nbsp;02 32 02 9 541 56 57 21 59 2 72 102 132 162 20 32372 432 492 55 55 5658 1nbsp;59 2nbsp;1 53531 541 551 56 2 132 172 21 2 252 29 16 72 5856 Mfs? 531 55541 531 54 531 541 561 10 23259 256154 1 5355 1nbsp;58 2nbsp;1 54 1 56541 53 56 339 227 218 22 112 3 264 2 482 352 25 11 513372618 413 563 283 92 542 43 4 113 40 4 253 52 16 2 592 452 34 3 19 3 30 8910 3 32 50 2518 !2 1212 7)2 4 2 322 242 182 12 2 8 2 392 302 232 172 13 2 472 372 292 222 17 1112 13 14 15 22 59 2 2 132 92 52 32 1 222 0 1 581 56 9 2 52 22 0 1 58 16 17 18 19 20 6 2 12730 5755 1_58Ml 56531 55521 5453 1 53541 52 2 172 202 242 272 31

3 253 323 403 473 55 2 342 392 432 482 52 2 242 282 322 362 40 55 ]561 5353571 5458 1 5501 5611 5721 58 1nbsp;59 2nbsp;02 1 33 3 153 213 27 4652572 3 8 1 531 531 521 521 52 1 591 591 551 5454 35792 11 2122 23 24 25 58 592 12 22 4 2122 23 24 25 2 272 302 332 372 40 2 352 382 422 462 49 4 24 104 174 244 31 2nbsp;57 3nbsp;23 63 11 3 15 2 442 482 52 2nbsp;56 3nbsp;0 3 333 393 453 513 57 53 11111 26 27 28 29 30 1 1 531 531 531 54 1nbsp;52 1nbsp;52 52 1nbsp;521 52 26 27 28 29 30 1 52 1nbsp;551 560 1 5611 57 2 432 462 502 532 56 2 53 2nbsp;56 3nbsp;04 3 7 4 394 46 4nbsp;53 5nbsp;05 7 3 403 453 51 3nbsp;56 4nbsp;1 3 203 253 293 343 38 111 1 55 53 1 222 11,2 132 15 2 272 292 312 342 37 2 162 182 202 222 24 52 5353 1 541 54 1 521 521 531 531 53 31 32 33 34 35 31 32 33 34 35 54 1541 4 154 214 27 2 8 2 21 58 1 56 4 334 394 454 514 56 24 47 5nbsp;53 13205 275 3440 4 64 114 164 214 26 36 37 38 39 40 314

36414 46 4 55 41 42 4544 46 7 5 5 195 29 13 4 6nbsp;06 66 18 4 5 12 5 205 285 35 6 296 40 6nbsp;51 7 4850525456 5 395 485 571 6 6 7 10 6 15 592 3 53 83 1133 2 46 2 31 2 33 2 22 2 492 51 2 24 2 35 14 217 2 3 20 23 23 3 382 402 422 442 _4S2^622 56 2nbsp;59 3nbsp;33 7 202 282 302 322 35 3 453 493 53 3nbsp;57 3 11 3 153 183 223 25 3 433 483 523 571 Y 3 253 293 3 373 41 2 402 43 2 282 28 2 172 192 21 4nbsp;43 46 3 29 3 3 353i 4133 473 i 523 57 4 114 174 234 291 4 35 1.592 02 12 22 3 1 561 571 581 581 59 2 02 12 2 1nbsp;3 2nbsp;5 11213 216 2 79102 122 14 2 182 20 2 42 52 62 72 9 2 18 22 2122 24 22 272 29 54 551 56I 561 57 41 42 43 4446 1 57 11 58 1nbsp;59 2nbsp;02 2 0 482 50 52 54 56 2nbsp;3 2nbsp;5 2nbsp;6 2nbsp;8 2nbsp;9 53 54I 54 1 55 1 55 36 37 38 39 40 6 236 310 386 456 51 7 197 28367 447 51 42 5nbsp;4854 6nbsp;06 5 5860626466 687072.74767880828486 7nbsp;584 8nbsp;10 8 158 19 f^8 258 288 308 32

6nbsp;56 7nbsp;17 7 97 13 5 32365 405 4346 5 195 215 23 6 316 336 35 6 106 156 190 236 267 16 6 29 7 197 227 244 191 24 14 294 334 37 4 6 4 104 144 18 2 422 44 2 312 332 352 372 39 3 313 353 383 423 45 2 222 242 262 282 30 2 162 172 19 586062 64^ 6870727476 2 542 57 2 112 122 13 2 592 46 2 8 2 482 50 2 20 2 142 21 2 512 532 53 4 414 444 474 494 51 3 483 50 3 253 27 2 402 41 2 31 3 52 3 29 3 303 31 3 543 56 4 1 55 3 57 7880828486 4 214 234 254 274 29 4 314 33



??? TABLE VLThird Correction, to Apparent Distance 88Â°. 35 5' App Alt. APPARENT ALTITUDES OF THE SUN, OR STAR. S'sAppAlt. 74Â° 78Â° 182Â° 86' 50Â° 54Â° 58quot; 62quot; 66Â° 70 32Â° 34Â° 36Â° 38Â° 42' 46- 7 496 496 55 204 58 4 364 163 593 443 31 3 153 62 582 522 46 2 35 2 402 30 2 352 26 2 30 2 332 2212 26]2 292 18 2 2212 25 5 2 18 2 21151310 8 2 0 1 591 581 571 56 2 42 2:2 0 1 59 1 581 571 561 551 54 1 521 521 511 511 51 1 521 511 521 52 1 52 31 32 33 34 35 22 1 591 581 5721 i8 27 8 3216:7 2229!6 345 49 5 5419 5 23 II 6 13254 524 244 1 I n 5 224 404 133 503 30 6 365 455 104 394 15 5742653 5 7 166 2140 4 544 163 523 313 14 6 7 89 10 4 38 3 563 403 263 143 4 3 433 283 153 42 55 170 3 443 303 18 3 163 42 532 442 36 54 3 22 512 412 332 27 2 442 352 272 222 172 122 82 52 3 1112 13 14 15 3 213 123 32 562 49 2 302 252 202 162 122 82 52 32 11 59 2 2 472 412 352 30 2 472 402 342 292

2419 902 532 472 41 2 212 162 1222 6 10 17 18 19 20 2 432 38 2 302 252 212 172 14 2 252 202 162 132 10 2211 1 56 2 1 1 591 571 56 1 55 rn 1 531 531 521 52 21 22 23 24 25 2 122 102 82 62 4 2 152 132 112 82 6 1 551 541 541 531 53 1 581 571 561 551 54 26 27 28 29 30 II2 7 0 6 15355 7 o6 7 89 10IF12 13 14 15 13nbsp;89 16i5 43 14nbsp;5 23 6 4 43 2nbsp;234 5 3nbsp;503 37 53324 13 3 57 16 17 18 19 20 3 303 193 10 4 494 284 103 543 41 3 263 107 2 592 52 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 :2 462 41 1 511 511 511 51 1 551 541 53I 521 52 1 531 521 521 521 51 1 51I 511 50 1 501 51 1 .-,3I 531 53I 54I 54 30 37 38 39 40 41 42 43 4446 1 52 1 511 51 1 511 511 511 501 50 1 541 54 I 55I 561 57 1 521 521 531 531 53 53531 531 54 1 58 1nbsp;590 2nbsp;1 2_233 4850525456 1 59 5860626466 68707274767880828486 5151; 1 521 1 52I 1 52 1 541 551 551 561 56 36 37 38 39 40 41 42 43 44464850525456 TABLB

P. EPFECT OF SUN'i PAR To be subtracted from the third Correction SVH'Â? App*r*nt Altitude. Alt. Â? 10 â€?iO 30 w 50 TO 80 5 I 1 i 1 ] 1 I 0 0 10 2 1 I J 1 1 I 1 1 0 15 2 2 2 2 2 2 2 2 2 20 3 3 3 3 3 3 3 3 25 4 4 4 4 4 4 4 4 30 4 4 4 4 4 4 4 35 5 5 5 5 5 5 5 40 6 6 6 6 6 45 6 6 6 6 6 50 7 7 7 7 7 5560 7 7 7 7 7 65 8 8 8g ÂŽ 70 8 8 g 75 d 9 6090- 99 9



??? 5's APPAllENT ALTITUDES OF THE SUN, OR STAR. D'sAppAlt. AppAlt. 6Â° 7Â° go 9Â° 10Â° 11Â° 12Â° 14Â° 16Â° 18Â° 20Â° 22Â° 24Â° 26Â° 28Â° 30Â° o6 7 89 10 / fl 1nbsp;59 2nbsp;12 42 82 13 / II2 1 1nbsp;59 2nbsp;12 42 7 t n 2 32 1 1nbsp;59 2nbsp;12 3 / /2 62 32 0 1nbsp;59 2nbsp;1 t II 2 102 32 22 01 59 / //2 152 92 42 22' 0 3 II2 212 132 72 42 2 / II 2 342 222 2 92 6 / II 2 482 332 232 162 11 1 /.lt;3 32 452 332 242 17 / //â– 2 182 582 442 332 24 / II 3 333 112 552 422 32 1nbsp;II 3 483 243 5 2nbsp;512 40 / II 4 23 363 163 12 48 ?’ n4 183 4b3 263 102 57 / //4 334 03 373 193 5 o6 7 89 10 11 12 13 14 15 2 192 252 322 392 46 2 112 162 212 272 32 2 62 102 142 182 222 272 322 372 422 48 2 32 62 92 122 15 2 1 2 32 52 72 10 1nbsp;59 2nbsp;12 22 42 6 2 0 1nbsp;59 2nbsp;02 22 3 2 32 12 0 1nbsp;59 2nbsp;0 2 72 42 22 12 0 2 12 2 82 52 32 1 2 182 132 92 62 4 2 242 182 142 102 7 2 312 242 192 142 10 2 392 312 242 192 15 2 462 372

302 242 IB 2 542 442 362 202 24 11 12 13 14 15 16 17 18 19 20 2nbsp;53 3nbsp;03 83 163 23 2 382 442 50 2nbsp;56 3nbsp;2 2 192 232 272 312 36 2 132 162 19 2 222 26 2 82 112 142 162 19 2 52 72 92 112 14 2 1 2 32 42 62 8 1nbsp;59 2nbsp;02 1 2 22 3 2 0 1 59 1nbsp;59 2nbsp;02 0 2 22 1 2 02 01 59 2 42 32 22 12 0 2 72 52 42 22 1 2 11 2 82 62 42 3 2 152 122 92 72 5 2 192 152 122 102 8 16 17 18 19 20 2122 23 24 25 3 313 383 46 3nbsp;53 4nbsp;1 3 93 153 223 283 34 2 54 2nbsp;59 3nbsp;43 93 15 2 412 452 502 542 59 2 302 342 382 422 46 2 232 262 302 342 37 2 172 202 232 272 30 2 102 122 142 162 19 2 52 62 82 92 11 2 12 22 32 42 5 1nbsp;5'J 2nbsp;02 02 12 2 I 591 59 1nbsp;59 2nbsp;02 0 2 02 01 591 591 59 2 22 12 0 1 591 59 2 42 22 12 02 0 2 62 42 22 12 0 21 22 23 24 25 26 27 28 29 30 4 94 174 244 31 4 38 3 403 463 52 3nbsp;58 4nbsp;4 3 203 263 313 363 41 3 33 83 133 183 22 2 502 55 2nbsp;59 3nbsp;33 7 2 412 452 482

522 56 2 332 362 392 432 46 2 222 242 272 292 32 2 132 152 172 192 21 2 72 92 112 122 13 2 42 52 62 72 82 92 112 122 142 15 2 1 2 22 22 32 4 1nbsp;59 2nbsp;02 02 12 1 1 591 59 1nbsp;59 2nbsp;02 0 1 59 1 591 591 591 59 2 02 0 1 591 591 59 26 27 28 29 30 31 32 33 34 35 4 46 4nbsp;53 5nbsp;05 75 14 4 104 164 224 284 34 3 473 52 3nbsp;58 4nbsp;34 8 3 273 323 373 413 46 3 123 163 203 243 28 3 03 43 83 113 15 2 502 53 2nbsp;57 3nbsp;03 3 2 352 372 402 422 45 2 232 252 272 292 31 2 152 162 182 202 22 2 52 72 82 92 10 2 22 32 42 52 6 2 02 12 12 2 2 3 1nbsp;59 2nbsp;02 02 12 1 1 591 59 1nbsp;59 2nbsp;02 0 31 32 33 34 35 36 37 38 39 40 5 215 285 345 415 47 4 404 464 52 4nbsp;58! 5nbsp;3 4 13 4 184 234 284 33 3 50 3nbsp;55 4nbsp;04 44 8 3 323 363 403 443 48 3 183 223 253 293 32 3 63 93 123 153 18 2 472 502 532 552 58 2 332 362 332 402 42 2 242 252 272 292 31 2 17 2 182 202 212 22 2 11 2 122 142 152 16 2 72 82

92 102 11 2 42 52 62 72 7 2 22 32 42 42 5 2 12 12 22 22 3 36 37 38 39 40 41 42 43 44 45 5nbsp;54 6nbsp;06 76 136 19 5 95 145 205 255 31 4 384 434 484 534 58 4 124 164 214 254 29 3 523 55 3nbsp;59 4nbsp;34 7 3 353 393 423 463 49 3 213 243 273 303 33 3 03 23 53 83 11 2 452 472 492 512 53 2 332 342 362 382 40 2 242 252 272 282 30 2 172 182 202 212 22 2 122 132 142 152 16 2 82 92 102 112 12 2 52 62 72 82 8 2 32 42 42 52 5 41 42 43 44 45 46 47 485052 46 47 485052 6 256 316 376 476 57 5 365 415 46 5nbsp;56 6nbsp;5 5 25 75 115 195 27' 4 334 374 414 484 55 4 104 134 174 244 30 3 523 55 3nbsp;59 4nbsp;54 11 3 363 393 423 483 53 3 133 163 183 223 26 2 552 57 2nbsp;59 3nbsp;4 3 8 2 422 442 462 492 53 2 31 2 332 352 372 41 2 242 252 272 292 32 2 182 192 202 222 24 2 132 142 152 162 18 2 92 102 112 122 13 2 62 72 82 92 10 5456586062 7 77 17 7 277 367 45 6 146 236 316 396 46 5 355 425 49 5nbsp;56 6nbsp;2 5 25

95 155 215 26 4 364 424 474 534 58 4 164 214 264 314 36 3nbsp;58 4nbsp;34 84 134 17 3 303 343 383 423 46 3 113 113 173 203 23 2 56 2nbsp;59 3nbsp;23 53 8 2 442 472 492 522 54 2 342 372 392 412 43 2 202 292 312 322 3.4 2 202 222 242 252 26 2 152 162 182 20 2 112 122 13 5456586062 6466687072 7nbsp;53 8nbsp;18 88 148 20 6 53 6nbsp;59 7nbsp;57 107 15 6 86 136 186 236 28 5 315 365 415 455 49 5 35 85 125 165 19 4 41 4 454 494 524 55 4 214 254 284 314 33 3 503 533 56 3nbsp;58 4nbsp;0 3 263 2;,i3 323 343 35 3 103 3 143 15 2 5G2 572 58 2 442 45 2 36 6466687072 7476 788082 8 258 298 328 348 36 7 lU7 237 267 28 6 316 346 376 39 5 535 565 58 5 225 255 27 4 574 59 4 354 37 4 1 74 76788082 QO. 7Â° 8Â° 9Â° 10Â° 11Â° 12Â° 14Â° 16Â° 18Â° 20Â° 24Â° 26Â° 28Â° 30Â°



??? 65544 APPARENT ALTITUDES OF THE SUN, OR STAR. AppAlt. 54Â° 58Â° 62 38Â° 140Â° 42Â° 46' 50Â° 36^ 32Â° 34' 7 246 295 485 134 46 6 21 5 334 594 304 8 7 426 446 1 7 596 586 13355 7 44 753 4 6 12335 04 34 IG 304 10 3 483 30 3 30548520457438 3 6 7 89 10111213111.5 17 5 45 22 4 33 473 333 12 3 21 36 3 5023 3 3;12 3 23 4 434 234 73 523 39 34154 03 463 33 4 244 63 513 383 26 4 14 3 573 423 303 19 3 82 572 472 392 33 3 12 312 422 342 28 16 34353 244 2 6356 348 2 2 38 2 3 2 3 118 227 186 315 525 22 ys.AppAl^ o6 7 89 10 66Â° 70Â° 74'^ 78Â° 82Â° 8 127 106 235 4415 30 87 256 375 585 27 36 4 1 4 51 4 574 30 4 364 13 4 17 3 573 44 2 232 192 102 1310 22quot; 8 22 62 42 22 1 10 1 591 591 59 16 17 18 19 20 2122 23 24 25 27 28 29 30 2 32 22 27 22 23 22 1922 16 2 3 333 243 15 16 17 18 19 20 3 283 193 113 457 223 133 62 592 3 22 542 482 422 37 2 422 362 312 262 22 91 2 542 482 43 46402

342 292 25 53 2 2 472 4234 2 382 342 30 2 512 45 21 22 23 24 25 32282 242 212 18 2 382 332 292 262 22 2 212 172 142 12 22 10 22 822 7 2 182 152 122 102 8 2 20 26 27 28 29 30 2 152 138 2 112 1062 9 2 192 16 2 62 52 422 2 3 2 22 122 0 1 2 0 1 591 59 14 222 2 62 52 4 2 122 11 02 1310 282624 22 2 52 42 322 1 31 32 33 34 35 2 92 72 62 1212 59591 59 1 581 58 1 591 591 591 591 59 31 32 33 34 35 22 2 0 221 2 1 5901 590 1 5912 01 36 37 38 39 40 120205959 2 0 1 591 591 59,1 58 2 02222 1 59 1 581 581 581 58 36 37 38 39 40 2 0 1 59 2 012 0 12 1 5815811 581 581 58 591 59 1 59591 591 59 41 42 43 44 45 46 47 485052 TI 5G586062 2 2 2 0 12 0 2 0 1 2 42 45 2 62 7 2 012 012 112 1 591 585959 2 82 9 64666870727476788082 2 1 2 22 1 2 222 32 2 42 22 5 2 3 2 5 41 42 43 44 45 46 47 485052 rABLfiP.EFFECTOFSUN'S P4R To be subtracted from the third Correction. ys App. Sua' 'Â? Apparent Altilude. AU. 5 0 20 30 4U

50 60 70|80 90 5 1 I 1 1 1 1 I I 1 10 2 2 2 2 2 2 2 2 2 0 15 2 2 2 2 3 3 3 3 20 3 3 3 3 3 3 3 25 4 4 4 4 4 4 4 30 4 4 5 5 5 5 5 Â?5 5 5 5 6 5 5 40 6 6 6 6 6 6 45 6 6 6 7 7 50 7 7 7 7 7 5560 7 8 7 8 7 8 6$ 65 8 8 a 70 9 8 6 75 8090 99 9 9



??? D's AppAlt. APPARENT ALTITUDES OF THE SUN, OR STAR. AppAlt. 9Â° 10Â° 11Â° 12Â° 14Â°T6Â°T8Â°'2F1F24Â° 26Â°|28Â° go 70 30Â° / n / tf3 SO3 313 132 592 47 2 412 292 222 179 2 13 6 2 92 122 162 20 3 263 2 512 402 32 2 1022 222 162 122 92 7 22 11 2 14 910 2 252 202 162 139 2 11 8 2 10 72nbsp;9 7 2 10627 2 J922 2 62 72 92 112 14 2 392 322 262 222 19 10 1312 16gt;2 19)2 22 1112 13 14U16 17 18 19 20 26322 392 462 53 2 182 132 282 232 29 1112 13 14 15 11 2 1619 2 212 242 27 2 132 152 172 192 22 26302 342 382 43 1 8 3 153 233 30 2 452 51 2nbsp;57 33 222 112 132 15 82 2 242 212 182 12 13 2 162 142 122 102 9 2 202 172 152 132 11 2 282 242 212 182 15 16 17 18 19 202122 23 24 25 92 62nbsp;82 2 92 11 2 112 10 2 92 82 8 21 22 23 24 25 2 302 332 372 412 45 2 252 282 312 352 38 3 383 46 3nbsp;54 4nbsp;14 9 3 163 223 283 343 41 2 482 522 57 2 132 122 112 10 2 9 2 17 2 192 212 232 26 22 82 82 92 11 3

6 2 7 2 82 62 7 2 122 142 152 172 19 4 164 244 31 2nbsp;57 3nbsp;13 63 103 14 2 482 522 55 2nbsp;59 3nbsp;3 2 162 172 182 2021 2 412 442 472 502 53 26 27 28 29 30 3 47 3nbsp;53 4 3 273 33383 443 49 3 11 3 153 203 253 29 2 292 312 342 362 38 2 21 2 232 242 262 2 122 132 142 152 16 9102 112 122 13 2nbsp;7 2nbsp;amp; 2nbsp;9 2nbsp;10 2nbsp;10 2nbsp;6 2nbsp;6 2nbsp;7 2nbsp;82 720262 26 27 28 29 30 77 2 672 6 28 2 03 4 39 4 64 46 4 12 530 5 75 145 21 3 4044485256 36 37 38 39 40 5 28355 425 4955 3nbsp;59 4444 33 8312 316 3 54 406 4 42 48 4 21204 3136 5 12 4 41 20 424 429 4 334 66 14206 26 5 18 41 42 43 44 45~46 47 48 49 50 23 4 5129 4 56 3439 5 5 101519 423 427 6 32 56 386 446 506 55 4 46 04811 Tl4 1845 4 22494 25534 294 574 323 723 113 153 193 23 3 lb3 233 273 323 36 3nbsp;55 4nbsp;05 114 16 31 32 33 34 35 182430 436 4 3 443 473 513 543 57 3 42 3 19 3 3579 3 57 3 30 3 II2 182 192 202 212 23 2 412

442 402 482 512 14 2 54 2 17 2 57 2 2nbsp;59 3nbsp;23 3033 336 339 3 710 213 2162 444 74 10 4 13 45 348 351354 2 21324 326 328 3 32 332 352 372 29 2 32 2 25342 2735 2 28 2 29, 37 2 50 22 5222 53 22 55 22 56 2 39 2 2 412 432 45 22 47 22 48 2 38 2 30 39 2 31412 3342 2 34 44nbsp;2 36 45nbsp;2 372222 2 232 252 262 282 30 2 162 172 18 2 202 212 22232 24 2 252 262 27230 2 14 2 112 92 15 2 12 8282 31 32 33 34 35 92 102 8 2 132 142 15 222 8 11212 2 Fi3 2 11 36 37 38 39 40 IT 42 43 44 45 2 112 122 182 13 2 142 152 162 10 2 212 222 232 24 22 25 2 182 192 202 212 21 46 47 48 49 50 2 162 172 182 192 20 2 142 152 1622 172 17 2 262 272 282 292 31 6 96 146 236 31 4 164 194 25 44 304 35 51 52545658 14 4411418 424 4 315 35 543 551 55 58 7 35 6 39 32 3 13343 15 033383 44 17 38 3 1913 3 42 3 22 3 46 3 26 38 3942 2 459 2 57 2 47 47nbsp;2 48nbsp;2 2 322 332 2 372 39 2 272 28292 302 31 2nbsp;58 2 3nbsp;023 2 2 51233 2

222 232 242 25 2 182 182 19 51 52545658 35 2 6 2 54 6 46 6nbsp;53 7nbsp;067 7 7 13 6 31536 5 54 558 5 6 1 8 24 7 1867 23 67 27 6 7 31 6062646668'to 72747678 30 5 4510 5 35162126 5 405 45 550 5 4 213 3 12 2 59 2 49 2 4132 3 15 3 1 2 50 50 3 2954 3 6062646668 7072747678 25 329 333 4 58 3 351 3 38 4 394 44 44 484 524 56 4 36 4 4 3 40 4 39 4 54 41 3 17 3 33 19



???



??? apparent altitudes of the sun, or star. D's AppAlt. AppAlt. 10Â° 11Â° 12Â° 14Â° 16Â° 18Â° 20' 22Â° 24Â° 26Â° 28Â° 30Â° 9Â° 7Â° 6Â° 8Â° 2 23 2 182 28 2 22 2 33 2 202 40 2 302 47 2 35 2nbsp;54 2 40 2 13 2 15 2 18 6 7 89 JO1112 13 14 15 2 17 2 15 2 16 2 13 2 192 152 132 14 2 152 18 2 132 15 2 212 242 282 322 36 2 172 202 232 262 29 3nbsp;12 46 2 332 372 412 452 50 2nbsp;59 3nbsp;43 93 14 2 412 462 51 2nbsp;56 3nbsp;2 10 17 18 19 20 2122 23 24 25 3 8 2 52 3 153 23 3 3 30 3 113 38 3 17 3 45 3 24 33 53 3 30 8 3 133 193 243 303li53 413 464 46 4 14 3 524 54 4 20 13 369 3 4216 3 49 3 193 243 283 333 38 4 24 3 554 3144 39 4 26 27 28 29 30 3 57 2 37 2 20 2 24 2 29 19 2 232 192 16 2 142 132 142 162 18 2 232 252 282 312 34 ^8 2 32 2 352 382 422 45 2 412 452 492 53 2 452 492 53 2nbsp;58 2 21 2 25 2 31 2 162 142 13 13 142 162 182 21 2 152 172 192 212 24 2 302 332 372 41 2 202 222 242 262 29 3nbsp;2 2 482 512 54

2nbsp;58 3nbsp;1 2nbsp;56 3nbsp;03 43 7 11 3 63 113 153 193 23 32 49 32 38 49 32 31 2 39 2 492 25 2 32 2 402 21 2 26 2 33 2 22 2 272 19 2 232 17 a 202 15 2 182 14 2 16 19 2 22 2 2 13 2 152 14 2 14 2 162 15 2 132 16 2 142 18 2 15 14 213 2 13nbsp;2 14nbsp;22 18 2 15 2 2 16 2 17nbsp;2 18nbsp;219 2 2 21 // 4 19 3 503 323 163 4 3 33 3 48 4 4 3 3 18 25 3 3810 3 21 13 13 3 2 59 32 48 2 58 3 72 40 2 48 2 56 2 542 462 402 352 30 40 234 229 225 2 18162 142 132 14 2 33 2 28 224 2212 2 17 2 20 22 18 217 216 22 13 2 15 2 2 162 172 192 202 22 2 262 242 222 202 18 15 214 2 2 242 262 282 312 33 2 19 2 162 21 2 182 23 2 192 24 2 202 26 2 21 14nbsp;2 15nbsp;2 16nbsp;217 2 2 142 142 152 152 16 2 362 382 402 432 45 2 28 2 232 30 2 212 32 2 25 19 20nbsp;2 2^1222 24 22 2 2 342 36 2 2628 4 344 343 43 33 26 33 13 3 100 i 2 51)2 4412 39 16 17 18 19 20quot;iF22 23 24 25 3027 25 22 â€” 191817 2 15 26 27 28 29 30 15142 142 1 2 l:s l2 2 352

312 282 2.:2 232^2 201916 2 18 2 17 2 162 152 1 142 14 o6 7 89 10_rr12 13 14 15 4 265 8 4 33 3 423 473 52 3nbsp;57 4nbsp;2 31 32 33 34 35 14194 24 16 4 294 354 404 454 50 7124 164 214 25 36 37 38 39 40 5 15 4nbsp;55 5nbsp;05 55 95 14 29334 384 424 46 6 11 6 186 246 306 36 41 42 43 44 45 5 185 235 273236 4 504 54 4nbsp;58 5nbsp;25 6 6 426 48 6nbsp;54 7nbsp;07 5 46 47 48 49 50 4 39 23 4 4530 4 51 5 37 4 575 445 51 5 58 6 4 5 21 2733384449545949 6 14 41 5 455 495 535 57 51 52 53 54 55 11 167 217 267 31 5658606264 3646 7nbsp;56 88 13 5 275 335 395 455 51 5nbsp;57 6nbsp;26 7 8 218 288 358 408 44 6668707274 6 196 246 296 346 390 436 516 58 6 14 5 77 6 206 2G6 326 386 436 473 113 153 183quot;^3 253 283 313 34 :4 l4 124 164 204 24 3 293 323 343 373 39 3 123 143 163 183 20 2nbsp;59 3nbsp;03 23 43 5 3 533 56 3nbsp;59 4nbsp;24 5 4 274 314 344 384 41 4 244 274 304 334 36 3 223 243 263 283 30 45484 524

554 58 3 103 193 223 24 3 52 3nbsp;56 4nbsp;04 44 7 3 323 363 393 423 45 4 224 264 314 36 o 5 75 125 175 22 4 10 4 434 45 4 94 124 154 184 21 8 3 423 443 463 483 50 14 394 444 494 54 4nbsp;59 4 40 55 48512 542 56 2nbsp;59 3 2 382 402 422 442 46 2 302 322 332 352 37 3 273 313 363 403 44 3 153 183 223 263 30 3 343 383 413 453 48 3 483 52 3nbsp;56 4nbsp;04 4 2 49 2 392 51 2 41 2 542 562 58 2 432 452 47 3 173 193 223 243 27 3 523 55 3nbsp;59 4nbsp;24 6 1 3 33 3 10 2 492 512 532 552 57 15 1616 17 18 19 202122 2 142 152 152 162 162 172 182 182 192 20 2 17 31 32 33 34 35 36 37 38 39 40 22 2 23nbsp;2 24nbsp;2 25 19 i2'2222 31 25 2 27nbsp;2 28nbsp;229 2 20 2 17212 18 22 2 23 192 20 2 26 2 2 202 212 222 232 24 2 262 272 282 29 2 322 342 362 372 38 2 282 292 302 312 32 2 202 212 222 222 23 41 42 43 44 45 2 402 412 432 452 47 2 342 352 362 382 39 2 232 242 252 262 272 282 282 292 30 46 47 48 49 50 2 242 252

252 262 26 30 312 322 332 34 2 482 502 512 532 2 412 422 432 4546 4 2 51 52 53 54 55 quot;scT58606264 6668707274 2 402 422 432 442 45 2 472 492 502 512 52 2 552 57 2nbsp;59 3nbsp;03 1 2 35 2 312 36 3 312 372 37 3 2 2 53 2 463 5 2 55



??? TABLE VI. Third Correction, to Apparent Distance lOOo. 41 38' 55443 3 33 33 2133 10 33 13 D'sAppAlt.o6 7 89 10TT12IS 14 15 16 17 18 19 202122 23 24 25 42' 40' 34' 36' 32' 5 344 544 274 53 47 218 38 4 48 4865 4529 15 40 3 47 3 343 223 12 27167 59 2quot;522 472 422 382 35 3 43 9 2 54 3 22 562 502 452 41 38352 322 292 27 '2 482 432 382 342 31 2 292 272 252 232 21 46Â° 6 536 5 204 574 33 4T5 53 3 5940[3 4029 3 3419 3 24 40 3 4728 3 3418 3 233 14 15 8 S3 1i2 55r2 50 3 11 3 4542 58492 52 apparent altitudes of the sun, or star. 48Â° 44Â° 6 285 415 84 414 19 4 1 40 2 43 2 40 37 342 37 2 35 32 30 2 32 2 462 432 402 372 34 .50Â°! 54' 7 4 7 256 136 3235,5 524 5 194 40^4 54 1 21 4 334 4 155l'4 039!3 4828 3 37 19 3 27123 1953 1259i3 52 54i3 0 2 49,2 552 45;2 502 42 2 462 39'2 432 36:2 40 58' 7 46 86 50j76 7|65 33 5 456 5 16 4 544 4 174 4 11 AppAlt. 62' 66Â° 74' 70Â° / II 58 20 8 336 7 19 7 30 8 44 0 7 89 10

3 325 56 65 26 20 6 1112 13 14 16 17 18 19 202122 23 24 25 343,4 254 10 4 444 254 93 563 45 34 4 3 53 3 423 333 24 3 3d3 203 183 113 5 3 02 55 2 202 192 18 2 212 202 192 182 18 2 232 222 212 202 19 19182 17 25242 232 222 21 26 27 28 29 30 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56586062646668707274 2 172 172 162 162 15 2 182 182 172 172 16 2 152 152 152 152 15 20192 182 182 17 2 162 162 162 162 16 2 172 162 16 2 152 162 162 172 17 2 15 2nbsp;15 3nbsp;152 162 16 2 16 2 172 16 2 17 2 162 162 152 152 15 15 15gt;2 15i2 16i2 16 2 19 2 18 2 172 172 172 17 2 192 202 202 21 2 212 222 22 32Â° 34Â° 36Â° 38Â° 40'^ 42Â° 44Â° 46Â° 48Â° 50Â° 54Â° 2 162 16 2 is2 182 192 19 2 19â– gt;8'2nbsp;3026^2 2824|2 2623:2 2522 2 24 2 25 26 27 28 29 30 Â?r 32 33 34 35 3i302 282 20 quot;2120191918 22212 202 19 36 37 38 39 40 41 42 43 44 45 47 48 49 50 tablk-f. effect

ofsun'i pak,To be subtracted from the third .Sun'Â? Appareni Aililudt. 40 60 60 70 K 80 2 17 2 34 2 372 322 302 282 26



??? mm



??? Â?gt;â–  AppAlt. apparent altitubes of the sun, or star. D'sAppAlt. 66Â° 70' 62Â° 54Â° 58 42quot; 44Â° 46Â° 48quot; 50Â° 52' 36Â° 38Â° 40Â° 32Â° 34' 6 41 5 535 19 552 523 4 314 // 7 406 476 6 5 325 6 II615 388 4 45 II 16 54 42 44 16 43 55 43 40 3 o6 7 89 10 8 197 196 345 5830 8 367 336 466 940 0 7 46 214618 8 49 6 7 89 10 7 186 265 475 164 52 285 42943 4 14 6 3159 5 45 6 0 8 5 2039 4 4915 4 2558 4 7 34 415 4 513 37 3 39 3 4529 3 34 320 3 25 3 33 3 15 3 113 17 439 3 443 34 3 4333 30 3 3 2!) 3 2633 11 12 13 14 15 5 4 1251 3 58 38234 73 543 43 58 444 333 323 3 5 64 474 304 15 554 384 224 83 56 32174 23 493 38 4 264 4 1051 3 56 3 27 S3 16 33 72 59 32 53 2 1112131115 2 58 3 2 5322 49 22 452 2 42 2 2 33 22 3122 30 22 29 22 28 2 2 26 22 26 22 25 22 25 2 21 22 23 24 25 2 3'j22 36 2 2 342 2 48 22 44 22 4122 38 22 35 2 16 17 18 19 20 2 33 2^2 3128 26 27 28 29 30 2 272 272 262 2626262 2626 2 25 23

24 24 25 2 242222 31 32 33 34 35 24nbsp;2 24I2 25nbsp;2 26nbsp;2 2 252 2326â– 2 262 2 262 2622 2728 2 36 37 38 39 40 26 2 27 2 30 22 29 22 28 22 272 27 2 262 262 252 252 25 2 2 25 22 252 2i2 262 26 12 3 176 3 1013 456 2 592 55 16 17 18 19 202122 23 24 25 3 453 363 29 3 333 253 183 127 3 293 213 153 93 3 213 1) 3 83 3 3 23 3nbsp;17 3nbsp;11 3nbsp;6 2 58 3nbsp;1 23573 53 2 43 3 2 59 3 53 1 2 572 532 502 472 41 2 542 502 472 442 42 43 242 2 2 4322 392 372 35 2 53 2 552 50 2 522 47 2 442 422 40 26 27 28 29 30 31 32 33 34 35 2 382 362 352 332 32 2 44 2 402 382 362 342 33 2 422 402 38 2 342 322 312 302 29 2 312 30 2 302 29282 27 36 37 38 39 40 2 492 48 2 51452 47 2 422 402 38 2 362 342 332 322 31 28282 272 272 26 2 26 41 42 43 44 45 2 272 27 2 282 292 292 30 41 42 43 44 45 46 47 48 49 50 46 47 48 49 50 51 52 53 54 55 TKftL^P- EFFECT OF SUN'a PAR. To be subtracted from theSthird

Correction, ys SÂ?b'Â? Apparent AUilnde. Alt. 5 10 20 30 40 ^ 60 12 90 5 1 1 2 3 T 2 3 3 10 2 2 2 3 3 3 4 4 15 3 3 3 3 4 4 4 4 20 3 4 4 4 5 5 5 25 4 4 5 5 5 6 30 5 5 5 6 6 t 95 6 6 6 6 7 40 6 6 7 7 7 45 7 7 7 8 SO 7 e 8 55 8 8 s 60 8 8 65 d 9 70 9 56 57 58 59 60liF 64666870 48Â° 50Â° 52Â° 40Â° 42Â° 44Â° 46' 38' 32Â° 36' 34Â° lb



??? FT- APpAlt. gt;'sAppAlt. apparent altitudes of the sun, or star. 9Â° 10' 11Â° 12Â° 14 16' 22' 20' 18' 24' 26' 28' 30Â° 6 7 89 10 30 2 2 442 392 352 332 31 2 502 432 382 352 33 9 3 24 3 55 4 4 43 154 414 17 6 7 89 10 2 33 2 58 3 10 35 320 38359 3 15 543825 3 19 2 58 2 502 44 48 3 5834 3 43 1112 13 14 15 322 332 352 372 39 2 442 492 54 2nbsp;59 3nbsp;5 2 52 2nbsp;59 3nbsp;C3 133 20 2 332 3i2 372 40 2 43 3 73 02 442 492 46 2 462 432 402 382 36 23 3 30 1112 13 14 15 14 3 20 3 123 52 59 2 422 452 482 5154 12 2 522 55 2nbsp;58 3nbsp;13 4 2 46 2 41 18254 314 374 44 3 26 3 16 33 313 20 3 113 35 3 24:3 15i3 40 3 28 3 18 3 393 449 3 493 543 59 2 43;2 39 2 55 2nbsp;58 3nbsp;03 3 44:462 472 49 2 402 422 432 45 2 482 502 522 54 3 44 3 32 3 22 3 6 2 56 16 17 18 19 20 3 283 353 433 503 58 3 113 173 243 313 37 2 462 492 53 2nbsp;57 3 35 2 37 39 2 352 342 332 342 35 21 22 23 24 25 26272S 29 30 4 64 144 224 304 3 443 51 3nbsp;58

4nbsp;44 11 33 3 123 173 22 2nbsp;57 3nbsp;03 43 83 12 2 442 462 482 502 53 2 392 412 422 44 2 362 372 38,2 40 2 342 352 362 372 38 2 402 382 362 352 34 2 432 402 S82 372 36 2 50;2 472 442 422 40J~3'92 382 372 362 35 16 17 18 19 20 2 462 432 412 392 38 2 372 362 352 352 34 34342 34 2122 23 24 2 342 352 352 36 2 352 342 342 35 2 362 352 352 352 35 26 27 28 29 30 2 41 2 36 2 35 2 352 352 34 2 35 2 342 36 2 34 2 37 2nbsp;352 38 2 362 39 2 372 40 2 38 2 38 2nbsp;58 3nbsp;03 23 5 3 20 3 7 46 2 36 37 38SO40 0 36 106 176 246 31 4 29 4 10 3 5 245 305 305 425 48 3 233 26 2nbsp;29 3nbsp;323 35 91213 15gt;3 17i 3 20 48 2 44nbsp;2 42 45nbsp;2 42 2 40 2 38 14 3 3439)4 44i4 49 49 2 2 382 392 402 40 3 3 507 3 54113 57 194 211 462 472 49 51 2 2 43 22 442 45 222 58 2 520 2 54 28 4 Â?34 6 386 456 52 6nbsp;59 7nbsp;6 41 42 43 44 JL 46 47 48 49 50 51 52 53 54 55 5 54 5nbsp;59 6nbsp;56 116 17 4 54 4nbsp;58 5nbsp;336 5 7415

12 4 4 37-i 414 454 3 226 24 33 273 293 31 10; 12;14 i16 2 3 383 413 443 473 50 46nbsp;2 47nbsp;2 48nbsp;2 49nbsp;2 2 552 562 586 2 59 43 2 41 41 42 43 44 iL 46 47 48 49 50 44nbsp;2 41 45 46 50 51nbsp;22 522 53 2 274 334 384 434 49 31 32 33 34 35 5 205 335 415 48 51 4 4 4nbsp;58 5nbsp;55 11 48 352 357 31353 30404447 _51 .55 3 42593 46 494 144 194 24 3 253 283 32 3 3 93 1114 5052545658quot;02 42 2 39 402 41 424Â? 2 37\2 38 22 39 22 40 22 412 2 352 362 362 372 37 31 32 33 34 35 36 37 38 39 40 43 2 2 4422 3 36 3 173 39 45 2 5 56 5 18 3 18,2 8 3 1 2 55 49 4 4 344 374 41444 47 4 194 224 254 284 31 4 53 4nbsp;57 0 5 7 3 523 55 3nbsp;57 4nbsp;04 2 7 127 187 247 3036 46 5 6 226 276 326 37 5 5 51 5 6 162024285 32 3 23 43 53 73 2 562 582 59 56 515 44 6 42 6 5 7 42 67 47 6 4 504 534 56 4nbsp;59 5 10 4 â– 4 4 394 42 45 34 437 444 5 36 51 52 53 54 55 56 57 58 59 60 14 5 40 53588 4 5 43475 51 4 14 3 8 98 148 198 24'8 28 8

338 378 418 458 53 56 57 58 59 60 5 275 305 335 365 39 3 55 54 5nbsp;58 6nbsp;16 46 8 16184 20 7 337 377 407 43 6162 63 6466 11 6 146 17 61 62 63 6466 2 50 2 51 3 20|33 2233 24 33 2633 28 3 30133233 343 35 24 475011 4 52I 544 56 5 19



??? TABLE VLThird Correction, to Apparent Distance 108Â°. 45 P's, ' App Alt. s AppAlt. 8 167 206 386 15 33 62Â° 66Â° / // / U 8 3S 8 53 7 36 6 51 6 14 6 45 apparent altitudes of the sun, or star. 40Â°quot;42Â°quot;44Â° 46Â° 48quot;|50Â° 52Â° 54Â° 56Â° 38' 36' 32Â° 34 o6 7 89 101112 13 14 15 6 7 11 6 305 535 27 44 6 58 758 6 1023 5 345736 766 5 5 65 6 7 89 10 15 6 2934 5 465 134 484 27 5 45 304 554 294 83 52 7 26 22455 20 5 64 44 1112 13 14 15 254 11 3 583 463 36 4 534 364 214 83 56 5 114 524 344 20 4 594 424 264 12 4 103 563 443 343 25 404 244 103 583 47 3 46 3 543 3 383 273 183 103 4 3 413 30 33 22 33 14 16 17 18 19 20 3 473 393 323 253 19 3 283 213 153 103 6 3 183 123 73 32 59 3 383 303 243 183 13 2 592 542 512 482 46 10 17 18 19 20 2 592 552 52 7 23 7 346 33 6 435 54 6 45 23 5 314 59 5 45 7 56 5 54 474 304 1614 53 55 3 513 433 35 2 .562 5348 2 5046 2 48 2 512 46 2 49 47 }2 45 2 J 2 44 2 45 2 471 42

2! 4121 40 2 3 232 59 3 3 93 3 22 59 2 592 562 53 3 123 8 2122 23 24 25 2 502 482 462 442 42 2 442 422 412 402 392 382 372 362 362 35 21 22 23 24 25 2 562 532 51 59562 53 44 26 27 28 29 30 2 49 2 51 2 412 402 392 382 37 43422 412 402 39 26 27 28 29 30 2 46 2 382 382 37 31 32 33 34 35 36 37 38 39 40 2 392 39 2 372 372 36 2 352 352 362 362 36 31 32 33 34 35 36 37 38 39 40 2 36 2 372 36 2 36 2 37 2 362 38 2 37 2 37 2 382 392 39 41 42 43 44 45 Tequot; 47 48 49 50 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59CO6162 63 6466 50Â° 52Â° 46' 38' 40Â° 44Â° 42Â° 36Â° 32Â° 34Â° TABLE/', EFFECT OF iUN'i PAHTo be subtracted fr om the thirdCorrection. D'8 San'* Apparent Altitude, ilL Â? 10 H2 30 40 50 eo 65 80 90 5 1 1 2 2 IT 3 3 3 10 2 2 3 3 4 4 4 15 3 3 3 4 4 5 5 20 4 4 4 S 5 5 25 4 4 5 6 6 6 30 5 5 6 6 7 35 6 6 6 7 7 40 6 7 7 s 45 7 7 8 8 50 8 8 55 8 8 1) 60 8 9 65 Q 70



??? apparent altitudes of the sun, or star. AppAlt. AppAlt. 20Â° 22Â° 24Â° 26Â° 7Â° 9Â° 10' 11' 16Â° 18' 12Â° 14 28Â° 30Â° 4 564 264 63 50 U! 3 273 193 123 63 1 o0 7 89 li)quot;TT12 13 141.-5 o6 7 89 101112 13 14 15 ^ 422 402 422 452 49 4 243 593 423 293 19 3 213 83 02 542 492 462 442 432 432 44 846Â?3 3113 1913 10 2 542 492 452 432 42 3 363 203 93 12 55 3 523 333 193 93 2 1240180463quot; 353 263 183 123 6 5 284 544 304 113 56 2 582 522 482 45 2 432 42432 452 47 3333 2 57 2 432 452 472 502 53 2 422 432 452 472 49 2 502 472 452 442 44 3 582 542 512 49 1150 562 53 2 452 482 512 545 2 58 2 56,2 52:2 492 472 46 2 54 2nbsp;59 3nbsp;43 103 16 3 443 343 253 173 11 2 472 462 452 442 44 2 452 442 442 452 45 2 56 2nbsp;59 3nbsp;23 63 10 2 512 54 2nbsp;57 0 3 2 482 502 532 562 58 2 452 462 48,2 502 52 2 432 442 452 462 48 2 502 482 472 462 45 3 223 29353 413 48 2 2 542 522 502 49 3 22 582 552 532 51 33 2 592

562 54 10 17 18 19 20 16 17 18 19 20 3 103 li; 3 20 492 512 522 542 552~57 2nbsp;59 3nbsp;23 53 7 2 482 472 462 452 44 2 442 452 462 472 48 2 522 512 502 492 48 3 153 203 243 283 33 3 73 113 153 193 23 2 462 472 482 492 51 2 442 442 452 452 46 19274 354 434 52 3nbsp;54 4nbsp;14 84 154 22 3844505639152127 4 2122 23 24 25 2122 23 24 25 3 3 113 15 2 522 542 56 2nbsp;58 3nbsp;0 49512 522 532 55 2 472 482 492 502 52 2 442 452 462 462 47 3 383 423 473 52 3 273 313 363 4045 3 183 223 263 313 35 2 452 452 452 452 46 2 472 462 462 462 46 51562712 3 4 294 374 444 5157 26 27 28 29 30 26 27 28 29 30 5 165 2432 4 57 3 4 33 5 40 5 45 48 5 lo;5 5G5 172431 31 32 33 34 35 66 11 45 36 37 38 39 40 44 6 2 41 42 43 44 45 46 47 48 49 50 6 19 5 37 6 26 6 33 5 506 41 5 56 6 48 6nbsp;55 62686 7nbsp;1522 6 28 67 35 67 42 67 487 55 6 39 4 1745 3 93 123 143 173 19 3 49 3 39 4 27 3 203 233 263 293 32 22 4 3 54 3 43 58 3 46:50

515624 4 43 4 252933 4 13 418 424 429 17 4 4 21 4 25 4 284 32 35 55 40 55 46 551 5 23 4 58 32 5 56 5 28 5 3 3337414549 5 2575 5 12 416 4 6 12 56 16 56 21 28 4 12 3 4 33 4 1638 4 214 4 104 14 48 4.53 458 434 4 45 13 4 4918 4 53 4 36 4 404 44 4 4 47 4 314 344 385 20 4 58 4 412 4 44 23 5 2nbsp;572 33 2 502 512 522 532 55 2 482 492 502 51^22 532 542 552 562 57 2 472 47482 492 50 2 462 462 472 482 49 2 53 54 5557 2 59 31 32 33 34 35 58 2022 2 57 3 10 3 4 2 562 572 58 2nbsp;59 3nbsp;1 53 2 512 522 532 542 55 2 492 502 51 01 3 34 3 63 13l3~7 36 37 38 39 40 3 12 33 14 3 7 33 3 18 3 10 33 20 3 2 582 59 2225 3 15 41 42 43 44 46 47 48 49 50 17 319 3 3 81012 3 31 3 213 14 333 3 40 3 42 33 3 23 3 15 36 338 3 1777 25 5 5329 5 57 51 52 53 54 55 34 638 6 47 6 8 13 7 14 7 19 7 23 56 57 58 59 606162 63 64 65 7 337 387 437 48 7 52 51 6 1555 6 19 6 22 8 30 7 28 354045508 548 585 27 5 5 51 52 53 54 55 3nbsp;59 4nbsp;1 4 47 19224

244 26 5 30 5 8 4 50 4 534 564 59 34 5 125 37 5 15 5 18 56 57 58 59 60 0162 63 64 65 12 5 41 215 24 30Â° 26' 24' 28Â° 16' 18Â° 20Â° 10Â° 11' 22Â° 6Â° 7Â° 12Â° 14Â° yay



??? APPARENT ALTITUDES OF THE SUN, OR STAR. 32Â° 34Â° 36quot; 38Â° 40Â° 42Â° 44Â° 46Â° 48'^ 50Â° 52Â° 54Â° 56Â° 62' oC 7 89 10 7 14 6 255 495 214 58 7 0 6 135 38114 49 8 507 477 2 8 417 396 556 1850 44 4 424 214 5 510)8 29i 5 5631 8 307 306 476 1144 8 58 8 187 206 386 45 38 23 5 4 311 164 43 533 44 4 394 244 103 593 50 3 523 413 313 233 10 1112 13 14 15 U 17 18 19 20 14 4 564 404 26 2 4 444 294 174 6 8 4 504 354 224 10 5 191 8.55 4 1112 13 14 15 6 31475 1642 4 5223 4 32 16 2 44 3 5035 3 4127 3 33 21 3 373 303 253 203 16 3 423 353 293 243 20 :3 473 403 343 28 3 523 453 383 32 3 573 493 42 4 1 16 17 18 19 202122 23 24 25 10 3 20 3 163 123 8 3 23i3 26 3 2G 3 103 63 30 2 57 3 12 3 16 3 193 15 2122 23 24 25 33 2 5822 54 3 3 123 93 7 13 59 3 133 56 2 2 57 2 59 49 248 2 51 2 53 26 27 28 29 30 31 32 33 34 35 2 552 542 532 522 51 57 2 5950 26 27 28 29 30 31 32 33 34 35 5049482 48 2 532 512

502 49 47 247 2 2 55 2 472 47222 48 2 482 484848 47 247 2 2 55 2 5amp;2 53 2 562 52 2 552 51 2 532 50 2 52;2222 2 47 I'S AppAlt. AppAl^o6 7 89 10 46Â° 48Â° 1 U ?’ /?’ 7 27 7 40 6 37 6 49 6 0 6 10 5 31 5 40 5 7 5 15 4 47 4 55 4 31 4 38 4 17 4 23 7 537 06 205 485 6 4 12 56 4 1 2 49 36 37 38 39 40 41 42 43 44 45 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 46 47 48 49 50 Ti 52 53 54 55 56 57 58 59 60IfT 62 63 64 65 jTABLKP.EFFECTOFSUN'S PAIt,Eto be subtracted from the thirtCoriectioii. yt Bun'Â? *ppÂ?reni Altitude. 5 10 ^ ji) 65 80 90 ~5 1 2 2 3 3 4 4 4 _ 10 2 2 3 4 4 5 5 15 : 3 3 4 4 5 5 20 4 4 4 5 6 6 25 4 5 5 6 6 30 5 S 6 7 7 3540 67 67 77 7 8 45 7 7 8 50 8 6 S 55 8 9 60 9 9 65 9
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