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                   Peter Apian, OF COSMOGRAPHY   folio X1111  Chapter X

If you wish to make it easy to find the longitude of any country, city, town, or place, by the commencing of the [defect] or eclipse of the Moon, have regard to the start of some eclipse of any place of which the longitude is unknown: and if by chance it accords to the same hours and minutes taken from the stated table placed here [dessoube?], you will say that the stated town or place will have the meridian and the same longitude as the town Lesnich, which is situated not very far from the country of Bohemia in Mysna in Germany, and the longitude of this town is 30 degrees and 20 miles. And if there is a difference of the start of the start of the eclipse from the tables, it must be that the place is at another miridian and different longitude than the above town of Leifnich, which longitude you will find in this manner. Take away the number of hours and minutes, of the eclipse, [ascavoir = subtracting?] the lesser from the greater, and change or convert  the difference, in degrees and miles, to degrees, in this manner. For [chasene = each one?] hour take 15 degrees for 4 miles each degree and for [chasune = each one?] minute of an hour 15 minutes of a degree. After adjusting the said number which happens from the addition of the said number of degrees to the longitude of Leifsnich, if the said place is more toward the East or that the number of hours is made greater, and if it is nearer to the West, [ascavoir = subtracting?], if the number is less than that what you have found from the table of eclipses here [desoubz = ?] miles it is necessary to subtract. And this thus done, you have the longitude of that place which was previously unknown. And do similarly with eclipses predicted for any other meridian. 

To find it stated below in another way, it is here proposed to show how it is done with the Astronomer's Stick, otherwise named Jacob's Staff [= cross-staff] by the motion of the Moon and the fixed stars.

Before that we start to demonstrate the said manner, here it is proposed to show the making of the said astronomer's stick, according to the science of geometry. First make a semicircle on the centre or middle f, which will be a,b,c. And from the said centre f, draw a line at right angles, toward the circumference, which has the length of 5, 6, or 7 feet (for according to the length of the line of which is made the stick of some wood stout and strong like the [chesne = chestnut?] and which has the thickness of a finger) and which the said stick touches the semicircle at the point b and the semicircle being thus divided into two quarters or quadrants, [asscavoir = ?] ab and bc. This is done in this manner taking the long leg of the compasses, and putting it on the f, and extending the other leg to the space of one palm, making in this way  the  movable leg  two points toward the a  and there put a g.: and the other toward the c and put there an h. Then allow in this way the compasses, without extending or closing, and put a leg on the point of b, and with the other leg make a closed or hidden circle which one can hardly see, which will be drawn  touching the lines coming out of the two points which are around the f, and the same lines gd and he will be lines parallel or having a same distance from the line fb. After dividing the said quarter or quadrant, ab, and also bc into 90 degrees on divides it in this way. First in three equal parts and each one [diceulx = split?] into another three parts and each one [diceulx] in two parts, and then at the last in five: on these parts and on the centre of f , join your ruler and draw the small and modest marks for every degree, and there where the marks produced are drawn touching or cutting lines gd and he put some marks. . This thus makes it necessary to produce the marks from the points of g d as far as their opposites of h e. these lines by transverse light cut of a diameter f . After having made the stick according to  the length of fb, that stick will have all the divisions of the line fb. Therefore you put the number of degrees commencing from point f toward b according to the division of degrees required. Made after another stick of the length which it has from  the point g as far as the point h, where according to the line d e and at the middle of this an opening  or little slit, by which it can be moved at right angles to the large stick for raising or lowering  as one wishes. And thus the said stick will be perfected, with which can be taken the form which [sensuyt = follows?]

The manner in which one uses the said staff.

After completing the construction of the astronomer's staff, next is demonstrated how one ought to use it.

If the longitude of some place or town is unknown to you and you desire to have it. Search firstly from the astronomical tables the true motion of the Moon, secondly its  longitude, at a time of your consideration, at some certain place, from which base the tables are calculated and verified. also, the degree of longitude of certain fixed stars, departing little or nothing from the ecliptic line, which fixed stars closely precede or follow the motion of the Moon. Next, with the Moon's motion, calculate the segment intervening between it and the fixed star. That gap having been found, apply one end of the instrument or staff which is marked f against an eye, having the other closed. And move the crossbar easily along the main staff, until at one end of the said crossbar is seen the centre or middle of the Moon's body, and at the other end the fixed star for which you have calculated the difference between the Moon and that same fixed star. That crossbar discloses the degrees and minutes of the distance between the Moon and the fixed star at the said place you are considerating: wherefore recollect the distance between the moon and the fixed star that you have calculated beforehand, and take away the lesser number from the greater, and you reveal the latter difference, which is named the diversity of view, and this difference parted or divided by the motion made by the Moon in an hour,  will bring you the time at which the Moon has had or will have the same distance from the fixed star that you have calculated beforehand. Once again change the time thus found into degrees and minutes, as was stated above in the observation of eclipses. There at the end it is requested to adjust or deduct  the number produced in degrees and minutes from the meridian at which the table (from which has been computed the motion of the Moon) was calculated and verified. To the extent that the space or distance between the Moon and the fixed star is less, one must adjoin the degrees and minutes to some meridian or longitude known, and the place of your consideration will be further East. And if the space or distance is greater, it is necessary to subtract the degrees and minutes from the known longitude because it there puts the place of your consideration further West.
