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To Rectifie the Quadrant.
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[Page]
1. LAy the String to the day of the month, and put the Bead to the 12 a clock line.
To find the Suns place in the Ecliptick.
2. By the firſt, rectifie and move about the String till the Bead come to the Ecliptick, and there it ſheweth the Suns place, the time of the year being conſidered.
To find the right Aſcenſion of the Sun.
3. By the firſt, rectifie and move the String about till the Bead fall upon the Ecliptick, and then the ſtring will ſhew the right aſcenſion in the Limb of the Quadrant, the time of the year being conſidered.
For if the Sun be in the Spring Signes, then the right aſcenſion is ſo much, as it is from the beginning of the Quadrant to the String: But if the Sun be in the Autumn Signes, then the right aſcenſion is ſo much, as it is from the begin­ing of the Quadrant, and two Quadrants more.
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And if the Sun be in the Summer ſignes, then the right Aſcenſion is ſo much as from the end of the Quadrant to the String, and one Quadrant more. But if the Sun be in the Winter ſignes, then the right Aſcenſion is as much, as it is from the String to the end of the Quadrant, and three Quadrants more.
To find the Amplitude of the Sun.
4. Rectifie and move the String till the Bead fall upon the Horizontal line, and there it ſhew­eth the Amplitude.
To find the Aſcenſional difference of the Sun.
5. Rectifie, and move about the String till the Bead fall upon the Horizontal line, and then the diſtance from the beginning of the Quadrant accounted in the Limb to the String is the Aſcen­ſional difference.
Hence to get the time of Sun riſing to a minute of an hour.
6. Turn the Aſcenſional difference into time, accounting every 15 degrees thereof for one hour, and every odd degree for 4 minuts of an hour, (that is multiply the odd degrees by 4, to make them minuts) and if the Sun be in the ſpring, or ſummer ſignes, account the time found, before 6 in the morning; but in autumn or winter ac­count it after 6 in the morning.
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To get the time of Sun riſing  [...], yet more groſlly.
7. Rectifie, and move the ſtring to that ſide of the Quadrant next the line of Declination, and there the Bead falleth on the hour.
To find the Declination of the Sun.
8. Rectifie, and move about the String to the line of Declination, and there the Bead fall­eth on the degree of Declination, and if the Sun be in the ſpring or ſummer ſignes, the Declina­tion is North, but if the Sun be in the autumn or winter ſignes, the Declination is South.
To get the Latitude of the place where you are.
9. Firſt, get the Declination of the Sun by the 8. Propoſition, and conſider whether it be North or South, upon the day you will make ob­ſervation, and then take the Meridian Altitude of the Sun, and if the Declination thereof be North, take it from the Meridian Altitude to leave the Complement of Latitude; but if the Declination be South, then add it to the Meridi­an Altitude, to make up the Complement of Latitude, which Complement being had, take it from 90 degrees, the remain is the Latitude deſired.
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To  [...] the hour of the day.
10. Rectifie, and hold the Quadrant ſo, that the Sun beams may paſs through the Sight-holes of the Quadrant, and then the Bead falleth on the hour.
To get the Azimuth of the Sun.
11. Rectifie, and take the preſent Altitude of the Sun, then account the ſame Altitude from the end of the Quadrant, and there lay the String, ſo ſhall the Bead ſhew the Azimuth among the Azimuth lines.
To get the Suns Altitude at any hour of the day.
12. Rectifie, and carry the String about till the Bead fall upon the hour given, and the String ſheweth the Altitude in the Limb, being reckoned from the beginning of the Quadrant.
To find the Altitude of the Sun when he commeth to the true Eaſt or Weſt.
13. Rectifie, and lay the Bead on the Eaſt and Weſt line, and ſo the String ſheweth the Altitude in the Limb, being reckoned from the end of the Quadrant.
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To find the time when the Sun cometh to true Eaſt or Weſt.
14. Rectifie, and carry about the String till the Bead fall unpon the Eaſt and Weſt Line, then ſo many degrees of the Limb as the String want­eth from the end of the Quadrant, let be ac­counted from the beginning of the Quadrant, and lay the String there, ſo the Bead falleth upon the hour.
To get the time of Day-break, (if any be.)
15. Rectifie, and lay the String to 18 De­grees from the beginning of the Limb, and ſo the Bead ſhall fall upon the hour of Day-break, in the hour lines of the contrary time of the year, and contrary time of the day.
The uſe of the Stars ſcattered in the Quadrant.
They are to find the hour of the Night, if any of them appear, when the Northern Stars of the Nocturnal happen to be obſcured.
☞ Where Note, that each of theſe Stars have a Figure before it, which referreth to one of the Denticles on the edge of the Nocturnal, where thoſe Stars are to be uſed, and thoſe Den­ticles are put on according to the right aſcenſion of thoſe Stars.
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The Uſe of the Scattered Starrs followeth.
16. Rectifie the Bead to the Star, that is, lay the String to the Star, and put the Bead to the Center of the Star, and then ſee the Star through the Sights, and obſerve where the Bead falleth among the ſummer hour lines, and if the Star which you obſerve be towards the Eaſt, then you muſt reckon by the Morning hour, but if it be in the Weſt, then take the hour of the After­noon; now turn over the Quadrant, and turn a­bout the Nocturnal till the Denticle of the ſame Star obſerved doth ly upon the hour which you found on the Quadrant ſide, and then look for the day of the Month on the edge of the Nocturnal, and it ſtandeth at the hour of the night.
17. Hereby alſo the hour of the Night may be found; for if any of the ſame Stars be at the Meridian, and turning the proper Denticle to 12. at Night, then the day of the month will ſtand at the hour of the night.


Concerning the Rundle on the back-ſide of the Quadrant.
[Page]
THis containeth two things, viz. The No­cturnal, and the Analemma.
To the Nocturnal pertaineth the Hour Circle on the back-ſide of the Quadrant, and the Circle of Months on the Limb of the Rundle, and all the Conſtellations graven within the ſame; the Pin on which it turneth about repreſenteth the Pole of the world.
The uſe of it is to find the hour of the night in any place of the North-latitude, thus.
18. Obſerve ſome Star of the Nocturnal at the Meridian in the Heavens, and turn the ſame of the Nocturnal to the line of 12. ſo ſhall the the day of the month of the Nocturnal ſtand at the Hour of Night.
Of the Quadrat.
19. TO get an Acceſſible Altitude, Firſt meaſure a diſtance from the Baſe, and obſerve the Summitie through the Sights, and [Page]ſee on what part or diviſion of the Quadrat the String falleth; If on 100, then is the meaſured diſtance and Altitude of the thing above your eye, equal: If on 50, on the farther ſide of the Quadrat, or Ʋmbra recta; then is your di­ſtance double to the height; If on 25, on the ſame ſide, then is your diſtance quadruple to the height; For the proportion is,
As 100,
To the parts cut by the String;
So is the meaſured diſtance,
To the height.
But if the String fall on 50, on the nearer ſide of the Quadrat, or Ʋmbra verſa, then is your diſtance but half the height: If on 25, on the ſame ſide, then is your diſtance but one quarter of the height above your eye; For the proportion is,
As the parts cut by the String,
To 100.
So is the diſtance meaſured,
To the height.
20. Hence it followeth, That if the ground will permit to take a ſtation at will, then let 50 Foot, Yards, &c. be meaſured, and after ob­ſervation of the Summitie, take half the number [Page]of the parts cut by the String on the farther ſide for the height deſired. If 25 be meaſured then take one quarter of the parts cut, for the Alti­tude required. This is without any Arithme­tical operation: The reaſon thereof is; ſeeing that it is as in the firſt.
As 100,
To the parts cut;
So the diſtance,
To the height.
Therefore by Alternation of proportion
As 100,
To the diſtance;
So the parts cut,
To the height.
But ſeeing that the diſtance is ½, or ¼ of 100, therefore alſo the height is ½, or ¼ of the parts cut.
To get an Inacceſſible Altitude.
21. If the height be inacceſſible (that is where you cannot meaſure to the Baſe) then muſt you take two Stations both in a right line, with the Baſe of the thing, and at each Station obſerve the Summitie, noting the parts cut both on the [Page]farther ſide of the Quadrat, and alſo meaſure the diſtance between the two Stations: Then muſt you divide 10000 by each number of parts cut at each Station.
For the proportion is
As the difference of the two Quotients,
Is to the diſtance between the Stations:
So is 100,
To the Altitude required.
And to get the diſtance, from the nearer Stati­on to the Baſe of the thing, the proportion is
As the difference between the Quotients,
To the diſtance between the Stations;
So the leſſer Quotient,
To the diſtance deſired.

Of the Analemma.
THis containeth all the lines in the Rundle, not before mentioned in the Nocturnal, viz. The Inner Circle being the Meridian of the A­nalemma, and it is divided into 360 degrees: And all the ſtreight lines drawn therein: The Equinoctial is the middle of the Parallel lines, [Page]and paſſeth through the Center of the Rundle, and the two outer lines of the Parallels, are the two Tropicks, the reſt of the Parallels, are the in­termediate lines of the Suns declination: The Crooked lines which are drawn over the lines of Declination, are the Hour lines, and at each end are figured with their proper figures: The Line which cutteth the lines of Declination at right Angles, is the Axis, and the ends thereof are the Poles of the Analemma: The moveable In­dex faſtened upon the Pin in the Center, repre­ſenteth theſe Five Points, viz. The Center of the World: The points of Eaſt, and Weſt, and of ♈ and ♎.
To Rectifie the Analemma.
Put the Horizon ſo far under the Pole thereof, as the Pole of the World is elevated in the place where you are.
To find the Amplitude of the Sun.
Rectifie, and obſerve where the Parallel of the Suns Declination, meeteth with the Horizon, for there it ſheweth the Amplitude.
To find the time of Sun Riſeing.
Rectifie and obſerve what Hour line meeteth [Page]with the Section of the Horizon, and the Parallel of the Suns Declination, and that is the hour.
To find the Hour of the day.
Firſt obſerve the Altitude of the Sun with the Quadrant, then Rectifie the Analemma, and with your Compaſſes take the Altitude, from the Center along in the Horizon, and run the Com­paſſes ſo opened perpendicular on the Horizon, till the higher foot touch the Parallel of the Suns Declination, and there it meeteth with the hour.
To get the time of Day break, if any be.
Rectifie, and take 18 degrees along in the Ho­rizon, and put one foot of the Compaſſes to the upper edg of the Horizon, and turn the other downwards and ſo run them parallel till the low­er foot touch the Parallel of the Suns Declinati­on, and there it meeteth with the hour.
To find the continuance of Twilight, or Crepuſculum.
Take the hour of Day-break from the hour of Suns riſing, and the difference is the time deſired.
[Page]
To find the Aſcenſional difference in Time.
Take the time of Sun riſing from 6, if the Sun be in the North Declination, but if the Sun have South Declination, then take 6, from the time of the Suns riſing; and in either caſe you have the aſcenſional difference remaining.
Hence the length of the day and night may be found in any Latitude.
Which may be thus done: If the Latitude & Suns Declination be North, then add the aſcen­ſional difference to 6, and the total is the Semi­diurnal Arch, and taken from 6, leaveth the Seminocturnal Arch. But if the Latitude be North, and the Suns Declinaſion be South, then take the aſcentional difference from 6, to leave the Semidiurnal Arch, but add it to 6, to make the Seminocturnal Arch.
To get the Declination of the Sun.
Rectifie the Analemma, and find the Meridi­an Altitude of the Sun by your Quadrant, and take the ſame Altitude from the Horizon with the Compaſſes, and being ſo opened, carry them parallel on the Horizon to the Meridian Circle, and there the higher point meeteth with the pa­rallel of the Suns Declination.
[Page]
To find the Latitude of the place where you are.
Firſt get the Suns Meridian Altitude and De­clination, as in the laſt above, and with your Compaſſes take the ſame Altitude from the Cen­ter along the Horizon, and ſet one foot of the Compaſſes being ſo opened in that point of the Meridian, where the parallel of the Sun toucheth it on the South part, and bring the Horizon to touch the other foot of the Compaſſes (the Com­paſſes being kept perpendicular to the Horizon) & then the North end of the Horizon ſhall ſhew the Poles Altitude.
[Page]

FINIS.
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