II. A Spirit Level to be fixed to a Quadrant, for taking a Meridional Altitude at Sea when the Horizon is not visible.
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he necessity of seeing the Horizon, in order to find the Latitude of a ship at sea, has always been so great an inconvenience, that any method for determining it without the help of the horizon, will be of considerable use, although it should be liable to an error of a few minutes and as it is generally agreed by seamen, that they are much oftener sensible of this inconvenience in calm weather, than in rough. It is hoped that the following manner of constructing and using a Spirit Level, may, in that case, be capable of so much exactness at least, as may render it acceptable to the public. vide Fig. 1.
This Level is composed of a glass tube A B,  bent into an arc of a circle, and containing such number of degrees as will be most suitable to the degree of exactness with which the observation can be made. The bore of it must not be wider than one tenth of an inch in diameter, that the liquor168 in it may the better keep together, and the two ends of it stand perpendicular to the tube in all postures: Nor should it be much less, least the hanging of the spirit to the sides hinder it from settling so truly by its weight to the lowest part of the tube.
This Tube is cemented into another brass one CDEF, of the same curvature, the outer half of which is taken off, so as to show the glass, leaving only a small part in the middle D F entire, in which a small Stopcock G is placed. The glass tube is divided in two in the middle to make room for this stopcock, the key of which must be pierced through with a hole of only about one hundredth part of an inch, for the passage of the liquor. The outer ends of the glass tube must have a communication with one another round about by means of two small pipes I and K, and the tube H, the manner of which is sufficiently shown by the Figure.
Each half of the glass tube A B must have a scale of degrees answering the curvature of the tube, subdivided at pleasure. They maybe numbered either as the upper or under scale in the Figure; and observe that in the under sca1e two degrees are numbered as one; the reason of which is, that the motion of the spirit in the tube increasing the number on one hand, and at the same time as much diminishing that on the other, their difference is altered thereby, so as to answer to double that motion. The division of the scales are cut on the edge of the brass half tubes or trough, which is made thick for the greater strength.

169In one of the small pipes I or K, just against the return of it, which enters the end of the first mentioned glass tube at A or B, is a small hole, by which to introduce into it so much Spirit of Wine see Note as may fill it from the middle of the scale on one hand to the middle of that on the other. This hole may be afterwards stopped by a screw.
The inner ends of the two halves of the glass tube A B should be fixed into the entire part of the brass tube D F with a cement made with old hard bees-wax, or some other materials not dissolvable by Spirit of Wine, as should a1so the ends of the small pipes I and K into this and the tube H those halves, as to the remaining part of their lengths, may be fastened down with any strong cement,
This Level may be set on to one of the limbs of the Quadrant, fitted up for this purpose, in the manner expressed in the Figure. It hath an Index moveable on the center, and a spring at the other end to keep it steady, when it is directed to any of the divisions on the Arc, which needs no other division than into whole degrees.
The Index may be furnished either with plain sights, or may carry a short telescope, with a Vane in its focus, to receive the image of the Sun when it is bright enough; but if the Sun be hazy, or the Moon or a Star be observed, a sliding shutter may be drawn out to transmit the rays of light to the Eye-glass. 

The vane has also a thread fixed on it perpendicular to the plane of the Quadrant. The whole instrument (for the easier managing it) may be supported by a staff, resting with one end on the floor.
170The manner of using it is thus. Holding the Quadrant in a vertical Posture, with that limb to which the Level is fixed parallel to the Horizon, raise the index to some division of the Arc, as near as you can to the true height of the Object which is supposed to be near the Meridian, and consequently to alter its Altitude but slowly: Then turning the key of the Stop-cock, so as to let the Spirit of Wine pass through the small hole in it, keep the image of the Object: as close to the thread on the Vane as you can,  endeavouring that the unavoidable vibrations of it above and below the thread, may be equal, both in respect of their length, and the swiftness of their motion, etc. Continue this until the Spirit seems quite settled to some part of the scale, and something longer. This it will do slowly, but without any sensible vibrations; for the Stop-cock allowing it no passage but through the small hole in its key, wiIl give such a check to its motion, as not only to stop those vibrations, but also to hinder its being thrown backwards and forwards in the tube by any shocks of the instrument; and yet as far as I have observed will not prevent  its settling (with sufficient truth, though slowly) to the lowest part of the tube. About half a  minute of time or more may be necessary for this, according as the aforesaid small hole is greater, or less in proportion to the bore of the tube. When you judge the Spirit quite settled, turn the Stop-cock again.
It is of no importance that the image of the Object: be exacty on the thread at the instant ,that this is done. Observe against what degree, and part of a degree, each end of the spirit in the tube stands. If your scale be numbered like the upper one in the Figure, and the quantity of spirit be exact, both 171ends will agree, and the degree and parts marked must be added to, or substracted from the Altitude shewn by the index, according to the directions. If the ends  do not exactly agree, take the mean between them. If you use the under scale, subtract the less number from the greater). and add, or subtract the excess, the number resulting will shew the mean Elevation of the index during the latter part of the observation, and will differ from the true Altitude of the Object: about half so much as the vibrations of its image above and below the afore  mentioned thread on the Vane fail of compensating one another during that time. If either end of the spirit leave the scale, the Index must be removed three or four degrees, and the observation repeated.
 Instead of the curved tubes A and B, two straight ones might be used, set together so as to make a very obtuse angle in the middle; but then it will be convenient to have the quantity of spirit more exactly fitted to the scale, because the allowing for the difference will be something more troublesome.
If the Observer have an Assistant to attend to the Level, while he himself observes the Object, the whole apparatus of the brass tube, and stopcock may be omitted, substituting in its room only a plug with a small hole in it, which may be wrapped round with a very thin slice of cork, and so thrust down into the middle of thc glass tube. The cutting the glass tube in half in the middle may likewise be avoided, if, instead of the stopcock at G, there be one fixed in one or both of the Pipes I and K, to open and stop the passage of the air, having a larger hole in their keys, there being also a plug with a small hole, thrust down into the middle of the tube, as before. 
172The bore of the small pipes I and K, and the tube H, must not be so narrow as to make it difficult to reduce the spirit into its place, if by any accident either end of it should get into them. 
I have been informed, that an Object may be kept in view without much difficulty, even in pretty rough weather, through a telescope magnifying about ten times. Now as such telescopes seldom comprehend an area of much more than one degree in diameter, or at most 1deg 20 min. it follows that the axis of the telescope is always kept within 40 min. at most of the Object, and that is the greatest vibration of the image above and below the thread on the vane. 
If this be allowed, it seems reasonable to expect that the medium of the vibrations one way thould not exceed the medium of those the other, more than by about one fifth or one sixth part of the greatest vibration; i. e. about 7 or 8 Min. the half of which will be the Error of the Observation. In still weather it will probably be much less, if the instrument be in the hands of a person moderately skilful in observing.

NOTE

SPIRIT of WINE was an alternative name for ALCOHOL, or more accurately for ethanol, the most common alcohol. Since it is very difficult to remove all traces of water in the distillation, spirit of wine would still have contained some water. As the name suggests it was most often made by distilling wine, though a similar product could be achieved by the distillation of any spirituous liquor. On a first distillation wine gives BRANDY, but a second distillation would remove virtually all traces of the taste of the grape.
Spirit of wine was used extensively in medicinal preparations, so the term was occasionally given in Latin as 'Spiritus vini'. Both 'Proof Spirit of Wine' and 'Rectified Spirit of Wine' were part of the eighteenth-century Materia Medica [Pemberton (1746)]. 'Spirit of Wine' in which CAMPHOR had been dissolved was described in the eighteenth-century Dispensatory of the Royal College of Physicians as a preparation 'to be kept always at hand in the shops' [Pemberton (1746)], but it was by no means the only use of the spirit in the pharmacopoeias. It also had industrial applications and, for example, was used to dye BONE black [Houghton] and as LAMP SPIRIT in lamps.

The standardised application of terms like PROOF and RECTIFIED only came slowly, and were certainly not universal by the end of the eighteenth century, so that spirit of wine was frequently used as a standard of strength; for example the 'American Physitian' of 1672 contained the comment 'They ... make a sort of Strong-Water, they call Rum or Rumbullion, stronger than Spirit of Wine' [OED, Rumbillion].

OED online earliest date of use: 1626 under Pulse

Found described as 'highest rectified', 'well rectify'd'
Found in units of LB

See also LAMP SPIRITS. 
Sources: Houghton, Inventories (mid-period), Recipes. 
References: Pemberton (1746).
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