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Ship Watches

The day was divided into six watches. Five, four hour watches and one watch split in into
two, two hour watches. Th®vo hour watches switch the crews so they are not doing
the same watch.

A common pattern of atches

Noon to 4pm

Evening is divided into 2
4pm to 6pm
6pm to 8pm

8pm to midnight

Midnightto 4am

4am to 8am

8am to noon

For situations thatlemanded more than one watch all hands could be called.
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Sand Glass

The sand glass consists of two funnel shaped pieces of glass in a frame with a small hole

in a piece of brass secured with leather and teaallow sand or marble dust to pass

between them. On board a ship it was common to have several ¥2 hour glasse2&nd a
second sad glasses for the log line. Sand glasses were known to be in existence around

the middle ofthird century B.CAn inventory of Charles V, King of France effect380 1
GAGSY dzy3 aANI yid 2NX 23S RS YSNE RS tdRSydzE I NI
RS o62@é&a 3l (Ngmia laR@dedNddék]-withkétwo large phials filled with sand, in

a large wooden braskound case.)

Coasting

Sailing along the coast drkeeping it in sight.



Kamal

A\

Developed by the Arabs the-iel (Quide in Arabicjvas a board with a knotted rope
attached. Each knot represents a specific port or way station. The rope is held in the
mouth at a knot and the rope is pulled taughtvhen Polaris and the horizon meet the
edge of the board you have arrived at the specific point. If he marked his home port in
such a way all he would need to do to return to that port was tongaith or southto

bring Polaris to the altitude he obsed before leaving. Over time they started tying
knots at intervals of one Issabah (finger) which marked one degree 36 minutes. They
then recorded in journals which knot represented which port.

Lead line
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The earliest device to measure depth used by the Egyptians was a stick. As vessels sailed
into deeper water aveight with a length of ropgvas developed. Originally the rope

would be stretched between the arms to determine depth. By the fifth century the lead

line was being used by the Greeks. The rope was attached to a weight and exeked

six feet(a fathom). The weight usually hachollow at the bottom so that tallow or

another sticky substance could be placed in it to pick up sediment from the bottom.

Where you were could be determined from the sediment. There were usuatlypes

of sounding leadsa hand lead for shallow wat lesghan 20 to 30 fathomsand a

coasting leadf 25 to 100fathoms 600 ket). . & i K Stheneaddioe @ds being

marked at certain depths.
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Compass and compass points
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The compass has 32 points or irhbs.
Firstit is divided ito 4 quadrants N, E, S, & Wocreating the four cardinal points.

Each quadrant is then divided into eight equal pamtsating the 32 points. The middle
point between the cardinal points&E., S.E., S.VEnd N.W.

N. E S wW

N. by E. E. byS. S. by W W. by N
N.N.E. E.S.E. S.S.W. W.N.W.
N.E.byN S.E.byE. S.W.by S. N.W.by W.
N.E. S.E. S.W. N.W.

N.E. by E. S.E. by S. S.W. by W, N.W. by N.
E.N.E. S.S.E W.S.W. N.N.W.

E. by N. S. by E. W.by S. N. by W.

Early compassesere a movable card with a piece of magnetized iron mounted to it.
Periodically the metal would need to bermagnetized with a loadstone. It was usually
mounted in a box or bowl to protect the card from the elements.
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Log and line

The log consists af flat piece of wood cut iapproximatelya quarter of a circle with the

one edge weighted down so the board stands upright in the water. The reel of line holds
around 150 fathoms of rope with a knot placed ev&ryeet 3inches The section of

rope atached to the board is called the stray line. This section is to allow the board to
get out of the ships wake before taking the reading of the ships speed and is marked
with a red ribbon. The one corner of the rope is pegged to the board so that gestkarp

of the rope will allow the board to fall flat in the watellowing it tobe reeled in.

To use the ships log and liy@u would toss the log over the sidéhen the mark for

the stray line passes2B second sandglass would be turned. As thenaays out the

knots would be counted. When the thirty seconds is up the line would be stopped and
the ships speed would be determined by how many knots were counted. Each knot in 30
seconds equals how many knots per hour the ship would travel.

One poblemwith determining ship speedsingthis method ighat if the sand glass is
off or the knots in the rope are off then the distance traveled is not correct.

If the sand glass runs less than thisgeconds fewer knots may go b¥it tuns more
than thirty secondsthen too many knots could beounted. The same applies to the
distance between knots.



Traverse board

The direction traveled for each of the eight bells of the watch was recorded on the Compass
Rose. Starting at the center of thevsase board and working outward for each bell, pegs are
inserted to represent the direction the ship has traveled.

The speed of the ship obtained by a chip or log line was recorded for each of the eight bells on
the lower portion of the board.

These werdransferred to the chart at the end of the watch and the process was started all
over.



Astrolabe
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instruments in production. The earliest recorded use of th@astolabe was made during a
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astrolabes on his voyage to the Cape of Good Hope in 1487. Vasco de Gama is recorded as
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one wooden and six metal astrolabes for his voyage in 13l&anuscript in the National
Library of Florence compiled by Alexander Zorzi has the earliest description and a sketch of an
astrolabe in the margin.(Belaw.)
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The earliest illustrationf a man using a seastrolabe: This illustration is from the second
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Maritime Museum)"
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The nautical astrolabe is different from other astrolabes due to its simplicity. It is just used to
measure angles from 0 to 90 degrees. Its frame is cut out sehavind would not move the
astrolabe as much. Its alidade had pinnules closer together to give a better chance of observing
the sun. The pinnules either had two sets of holes, a small hole for sun observations and a
larger hole for star sightingOr ithad two different alidads one with pinnules with small holes
(sun) and one with pinnules with large holes (stars).

For use in the daytime the sunlight would shine through the upper pinnule and onto the lower
pinnule. You would then have to convehie suns declination to determine its altitude thus
determining your latitude At night you would sight through the lower pinulle through the

upper pinulleTheNorth Starstays constant iftocation makinghe altitude and latitude the

same. The astrolak required two people to operate it, one to hold it and one to take a sight on
it.

Oncea specifidatitude was found you then sailed east or west until hitting your desired
location.
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Surviving sea astrolabes are rare. Currently there are 26 knowns8ekabes prior to 1600.
Most are currently in museums or private collectiolswever, at least one went missing by
the end of WWIL.

Quadrant

The quadrant was originally dna (i NP yigstruSiéhlead was adapted for use on the sea.
Columbus u=d one to find the latitude of Jamaica. The quadrant was a quarter circle around 10
inches in radiusften of etched brassHowever the larger the radiute more acurate the

reading. Originallyhey were marked with the names of important ports aqas. Later they

were changed to the 0 to 90 degree markswould have sights on the one edge and a plumb

line going across the scale to mark elevatiés. with the Astrolabghe quadrantrequired two
people anccouldbe used to find your latitude
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Cross-staff

The crossstaff was introduced to the sea by the Portuguese around 1515. Spanish and
Portuguese seaman used it specifically to sight the pole star and used an astrodpiaei@nt
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to sight the sun. It was marked on one side with a scale from 0 to 90 degrees. In 1580 a Flemish
teacher of navigation, Michiel Coigneirote that scales on all three sides of the staff were

already being used by all capable pilots. He alsobmred the sidesf the staff: side 1 with the

longest vanavas for angles over 30 degreagle 2 was for anigs between 10 and 30 degrees;

and side 3 with the shortest vane for angles under 10 degrees. There were three methods of
applying the graduatedcales to the stafigeametrical mathematical, and copying the scale

from another staff.

In order to do the geometrical method a construction diagram had to be made. A flat board

with paperwaspasted on it in a rectangle. The long side was theebize the lengtlof the

staff, and the short side half the length of the longest vane. The lower left corner refgésen

the eyeend of the staff, ad was the centre of concentric circles of which the radius equaled

half the length of the intended vaned his is why the eye end of the staff was also named

centre. Fom the centre, using a compass, anch of 45 degrees was set on the base line.

Next this arch had to be divided into 90 equal paris other wordsin angles of ¥z a degree.

Thiswas8y S o6& FTANRG RA DA RA Y Jtheh dividing iNdBrangles/of 51 KNB S |
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A straight line was then drawn from the centre thru each of the 2 degree ndekd,from the
centre up the half legths of the vanes were markeahd lines drawn parallel to the base line.
The staff would then be plad®n each vane markand where each half degree crossed it would
be marked with a knif&.

The mathematical méiod was more laborious but more accurate. Using a comfas$alf
vane lengthsvere projected on the base line, frahe centre at the left to the right.

Most crossstaff@were made by seaem, but around 1600 they started to be made by box
makers.

It is documented that crosstaffs were in use in England by 1533. Therfesttion of one

concerns an action by the High ConfriAdmiralty about the lossoR Ky | . 2 NR dz3KQa a.
chests. It revealed that Borough had, amongeotimstrumentsa crossstaff. A £cond

referencein 1540 is a report of the taking by Barbara of London of a Spanish ship with a French

Pilot on board. An instrument was fouimdlicatingits specific use for the altitude of thelPo

star.

The ddest surviving crosstaff datesfrom 1596and isin the RijksMuseumin Sichting,
Amsterdam
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Back-staff/Jacobs staff

In 1595 the Backtaff or Davis quadrant was introduced. This eliminated the need to look into
the sun to take a sighting.

Portolan / maps

Portolan charts we in use by 1270. The ones found aboard a ship had great detail of the coasthine
port names which could be used to determine where you weharts wee not likely used to plot a

couse. Maps were originally drawn by hand until the invention @& grinting press in the fifteenth

century. Maps were produced by carving away the background from a plank of wood leaving an image
to be inked and printed. In the mid™.6entury copper engraving was used to create maps. In the wood
cut the image hadd be carved in reverse and a limited number of prints could be printed. With
engraving hundreds of prints could be printed and the image could be updated with new information.
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Traverse board documentation
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