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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.  The two hour watches switch the crews so they are not doing 

the same watch.   

 A common pattern of watches 

  Noon to 4pm 

  Evening is divided into 2 

   4pm to 6pm 

   6pm to 8pm 

  8pm to midnight  

  Midnight to 4am 

  4am to 8am 

  8am to noon 

For situations that demanded more than one watch all hands could be called. 

 

 

 

 

http://www.geoffreyapclywd.com/
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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 wax to allow sand or marble dust to pass 

between them.  On board a ship it was common to have several ½ hour glasses and a 28 

second sand glasses for the log line.  Sand glasses were known to be in existence around 

the middle of third century B.C.  An inventory of Charles V, King of France effects in 1380 

άƛǘŜƳ ǳƴƎ ƎǊŀƴǘ ƻǊƭƻƎŜ ŘŜ ƳŜǊΣ ŘŜ ŘŜǳȄ ƎǊŀƴǎ ŦƛƻƭƭŜǎ Ǉƭŀƛƴǎ ŘŜ ǎŀōƭƻƴΣ Ŝƴ ǳƴƎ ƎǊŀƴt estuy 

ŘŜ ōƻȅǎ ƎŀǊƴȅ ŘΩŀǊŎƘŀƭέ (Item a large sea clock, with two large phials filled with sand, in 

a large wooden brass-bound case.) 

Coasting 

 Sailing along the coast and keeping it in sight.   
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Kamal 

 

Developed by the Arabs the Ka-mal (guide in Arabic) was 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 taught.  When 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 to sail north or south to 

bring Polaris to the altitude he observed 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 

Photo.   http://www.mariner.org/exploration/index.php?type=navigationtool&id=3 

The earliest device to measure depth used by the Egyptians was a stick.  As vessels sailed 

into deeper water a weight with a length of rope was 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 marked every 

six feet (a fathom).  The weight usually had a hollow 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 usually two types 

of sounding leads: a hand lead for shallow water less than 20 to 30 fathoms, and a 

coasting lead of 25 to 100 fathoms (600 feet).   .ȅ ǘƘŜ мсллΩǎ the lead line was being 

marked at certain depths.   

http://www.mariner.org/exploration/index.php?type=navigationtool&id=3
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2 fathoms  мнΩ  2 strips of leather 
3 fathoms  муΩ   3 strips of leather 
р ŦŀǘƘƻƳǎ  олΩ   white rag 
7 fathoms  пнΩ   red rag 
мл ŦŀǘƘƻƳǎ слΩ   leather with a hole in it 
мо ŦŀǘƘƻƳǎ  туΩ   same as 3 
мр ŦŀǘƘƻƳǎ  флΩ   ǎŀƳŜ ŀǎ р 
мт ŦŀǘƘƻƳǎ  млнΩ   ǎŀƳŜ ŀǎ т 
нл ŦŀǘƘƻƳǎ   мнлΩ    н ƪƴƻǘǎ 
нр ŦŀǘƘƻƳǎ   мрлΩ    м ƪƴƻǘ 
ол ŦŀǘƘƻƳǎ   мулΩ    о ƪƴƻǘǎ 

  

Compass and compass points 

 Photo. 

http://www.mariner.org/exploration/index.php?type=navigationtool&i

d=2&gallery=1 

The compass has 32 points or Rhumbs.   

First it is divided into 4 quadrants - N, E, S, & W - creating the four cardinal points. 

Each quadrant is then divided into eight equal parts, creating the 32 points.  The middle 

point between the cardinal points is N.E., S.E.,  S.W., and N.W.     

N.   E   S   W 
N. by E.  E. by S.  S. by W  W. by N 
N.N.E.  E.S.E.   S.S.W.  W.N.W. 
N.E.byN  S.E. by E.  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 compasses were a movable card with a piece of magnetized iron mounted to it.  

Periodically the metal would need to be re-magnetized with a loadstone.  It was usually 

mounted in a box or bowl to protect the card from the elements.   

http://www.mariner.org/exploration/index.php?type=navigationtool&id=2&gallery=1
http://www.mariner.org/exploration/index.php?type=navigationtool&id=2&gallery=1
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Log and line 

 

The log consists of a flat piece of wood cut in approximately a 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 every 47 feet 3 inches.  The section of 

rope attached 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 a sharp jerk 

of the rope will allow the board to fall flat in the water, allowing it to be reeled in.   

To use the ships log and line, you would toss the log over the side.  When the mark for 

the stray line passes a 28 second sandglass would be turned.  As the rope plays 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 problem with determining ship speed using this method is that 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 thirty seconds fewer knots may go by.  If it runs more 

than thirty seconds, then too many knots could be counted.  The same applies to the 

distance between knots.    
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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 the traverse 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 were transferred to the chart at the end of the watch and the process was started all 

over. 
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Astrolabe 

 

During the 16th /ŜƴǘǳǊȅΣ ǘƘŜ ƳŀǊƛƴŜǊΩǎ ŀǎǘǊƻƭŀōŜ ǿŀǎ ƻƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ƴǳƳŜǊƻǳǎ ǎŎƛŜƴǘƛŦƛŎ 

instruments in production.  The earliest recorded use of the sea astrolabe was made during a 

ǾƻȅŀƎŜ ǳƴŘŜǊǘŀƪŜƴ ƛƴ мпум ōȅ 5ƛƻƎƻ ŘΩ!ȊŀƳōǳƧŀΦ  .ŀǊǘƘƻƭƻƳŜǿ 5ƛŀȊ ǿŀǎ ŜǉǳƛǇǇŜŘ ǿƛǘƘ 

astrolabes on his voyage to the Cape of Good Hope in 1487.  Vasco de Gama is recorded as 

ǳǎƛƴƎ ŀ ǿƻƻŘŜƴ ŀǎǘǊƻƭŀōŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ нпέ ŀŎǊƻǎǎ ƛƴ м497.  Magellan is recorded as having 

one wooden and six metal astrolabes for his voyage in 1519.i  A manuscript in the National 

Library of Florence compiled by Alexander Zorzi has the earliest description and a sketch of an 

astrolabe in the margin.   (Below.) 
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  ²ƻƻŘŎǳǘ ƛƴ tŜŘǊƻ ŘŜ aŀŘƛƴŀΩǎ    !ǊǘŜ ŘŜ bŀǾŜƎŀǊΣ мрпр ii 

The earliest illustration of a man using a sea-astrolabe:  This illustration is from the second 

ŜŘƛǘƛƻƴ ƻŦ tŜŘǊƻ ŘŜ aŜŘƛƴŀΩǎ wŜƎƛƳƛŜƴǘƻ ŘŜ bŀǾŜƎŀŎƛƻƴΣ {ŜǾƛƭƘŀΣ мрсо όŎƻǳǊǘŜǎȅ ƻŦ ǘƘŜ bŀǘƛƻƴŀƭ 

Maritime Museum).iii 

http://images.google.com/imgres?imgurl=http://www.humboldt.edu/~rap1/EarlySciInstSite/Instrument

s/MarAstrolabe/ESI.MarAstro.jpg&imgrefurl=http://www.celestialnavigation.net/instruments.html&h=4

30&w=348&sz=31&hl=en&start=8&um=1&tbnid=OByphPchNnBRyM:&tbnh=126&tbnw=102&prev=/ima

ges%3Fq%3Dmariner%2527s%2Bastrolabe%26um%3D1%26hl%3Den%26client%3Dfirefox-

a%26channel%3Ds%26rls%3Dorg.mozilla:en-US:official%26sa%3DN 

 

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 so that the wind 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 sighting.  Or it had two different alidades: 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 convert the suns declination to determine its altitude thus 

determining your latitude.  At night you would sight through the lower pinulle through the 

upper pinulle. The North Star stays constant in location making the altitude and latitude the 

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

it.   

Once a specific latitude was found you then sailed east or west until hitting your desired 

location. 

http://images.google.com/imgres?imgurl=http://www.humboldt.edu/~rap1/EarlySciInstSite/Instruments/MarAstrolabe/ESI.MarAstro.jpg&imgrefurl=http://www.celestialnavigation.net/instruments.html&h=430&w=348&sz=31&hl=en&start=8&um=1&tbnid=OByphPchNnBRyM:&tbnh=126&tbnw=102&prev=/images%3Fq%3Dmariner%2527s%2Bastrolabe%26um%3D1%26hl%3Den%26client%3Dfirefox-a%26channel%3Ds%26rls%3Dorg.mozilla:en-US:official%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.humboldt.edu/~rap1/EarlySciInstSite/Instruments/MarAstrolabe/ESI.MarAstro.jpg&imgrefurl=http://www.celestialnavigation.net/instruments.html&h=430&w=348&sz=31&hl=en&start=8&um=1&tbnid=OByphPchNnBRyM:&tbnh=126&tbnw=102&prev=/images%3Fq%3Dmariner%2527s%2Bastrolabe%26um%3D1%26hl%3Den%26client%3Dfirefox-a%26channel%3Ds%26rls%3Dorg.mozilla:en-US:official%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.humboldt.edu/~rap1/EarlySciInstSite/Instruments/MarAstrolabe/ESI.MarAstro.jpg&imgrefurl=http://www.celestialnavigation.net/instruments.html&h=430&w=348&sz=31&hl=en&start=8&um=1&tbnid=OByphPchNnBRyM:&tbnh=126&tbnw=102&prev=/images%3Fq%3Dmariner%2527s%2Bastrolabe%26um%3D1%26hl%3Den%26client%3Dfirefox-a%26channel%3Ds%26rls%3Dorg.mozilla:en-US:official%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.humboldt.edu/~rap1/EarlySciInstSite/Instruments/MarAstrolabe/ESI.MarAstro.jpg&imgrefurl=http://www.celestialnavigation.net/instruments.html&h=430&w=348&sz=31&hl=en&start=8&um=1&tbnid=OByphPchNnBRyM:&tbnh=126&tbnw=102&prev=/images%3Fq%3Dmariner%2527s%2Bastrolabe%26um%3D1%26hl%3Den%26client%3Dfirefox-a%26channel%3Ds%26rls%3Dorg.mozilla:en-US:official%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.humboldt.edu/~rap1/EarlySciInstSite/Instruments/MarAstrolabe/ESI.MarAstro.jpg&imgrefurl=http://www.celestialnavigation.net/instruments.html&h=430&w=348&sz=31&hl=en&start=8&um=1&tbnid=OByphPchNnBRyM:&tbnh=126&tbnw=102&prev=/images%3Fq%3Dmariner%2527s%2Bastrolabe%26um%3D1%26hl%3Den%26client%3Dfirefox-a%26channel%3Ds%26rls%3Dorg.mozilla:en-US:official%26sa%3DN
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Surviving sea astrolabes are rare.  Currently there are 26 known Sea Astrolabes prior to 1600.  

Most are currently in museums or private collections.  However, at least one went missing by 

the end of WWII.         

Quadrant 

The quadrant was originally an ŀǎǘǊƻƴƻƳŜǊΩǎ instrument and was adapted for use on the sea.  

Columbus used one to find the latitude of Jamaica.  The quadrant was a quarter circle around 10 

inches in radius often of etched brass.  However the larger the radius, the more accurate the 

reading.  Originally they were marked with the names of important ports or places.  Later they 

were changed to the 0 to 90 degree marks.  It would have sights on the one edge and a plumb 

line going across the scale to mark elevation.  As with the Astrolabe, the quadrant required two 

people and could be used to find your latitude. 

http://images.google.com/imgres?imgurl=http://www.humboldt.edu/~rap1/EarlySciInstSite/Ins

truments/MarAstrolabe/ESI.MarAstro.jpg&imgrefurl=http://www.celestialnavigation.net/instru

ments.html&h=430&w=348&sz=31&hl=en&start=8&um=1&tbnid=OByphPchNnBRyM:&tbnh=1

26&tbnw=102&prev=/images%3Fq%3Dmariner%2527s%2Bastrolabe%26um%3D1%26hl%3Den

%26client%3Dfirefox-a%26channel%3Ds%26rls%3Dorg.mozilla:en-US:official%26sa%3DN 

 

 

Cross-staff 

 

The cross-staff 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 astrolabe or quadrant 

http://images.google.com/imgres?imgurl=http://www.humboldt.edu/~rap1/EarlySciInstSite/Instruments/MarAstrolabe/ESI.MarAstro.jpg&imgrefurl=http://www.celestialnavigation.net/instruments.html&h=430&w=348&sz=31&hl=en&start=8&um=1&tbnid=OByphPchNnBRyM:&tbnh=126&tbnw=102&prev=/images%3Fq%3Dmariner%2527s%2Bastrolabe%26um%3D1%26hl%3Den%26client%3Dfirefox-a%26channel%3Ds%26rls%3Dorg.mozilla:en-US:official%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.humboldt.edu/~rap1/EarlySciInstSite/Instruments/MarAstrolabe/ESI.MarAstro.jpg&imgrefurl=http://www.celestialnavigation.net/instruments.html&h=430&w=348&sz=31&hl=en&start=8&um=1&tbnid=OByphPchNnBRyM:&tbnh=126&tbnw=102&prev=/images%3Fq%3Dmariner%2527s%2Bastrolabe%26um%3D1%26hl%3Den%26client%3Dfirefox-a%26channel%3Ds%26rls%3Dorg.mozilla:en-US:official%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.humboldt.edu/~rap1/EarlySciInstSite/Instruments/MarAstrolabe/ESI.MarAstro.jpg&imgrefurl=http://www.celestialnavigation.net/instruments.html&h=430&w=348&sz=31&hl=en&start=8&um=1&tbnid=OByphPchNnBRyM:&tbnh=126&tbnw=102&prev=/images%3Fq%3Dmariner%2527s%2Bastrolabe%26um%3D1%26hl%3Den%26client%3Dfirefox-a%26channel%3Ds%26rls%3Dorg.mozilla:en-US:official%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.humboldt.edu/~rap1/EarlySciInstSite/Instruments/MarAstrolabe/ESI.MarAstro.jpg&imgrefurl=http://www.celestialnavigation.net/instruments.html&h=430&w=348&sz=31&hl=en&start=8&um=1&tbnid=OByphPchNnBRyM:&tbnh=126&tbnw=102&prev=/images%3Fq%3Dmariner%2527s%2Bastrolabe%26um%3D1%26hl%3Den%26client%3Dfirefox-a%26channel%3Ds%26rls%3Dorg.mozilla:en-US:official%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.humboldt.edu/~rap1/EarlySciInstSite/Instruments/MarAstrolabe/ESI.MarAstro.jpg&imgrefurl=http://www.celestialnavigation.net/instruments.html&h=430&w=348&sz=31&hl=en&start=8&um=1&tbnid=OByphPchNnBRyM:&tbnh=126&tbnw=102&prev=/images%3Fq%3Dmariner%2527s%2Bastrolabe%26um%3D1%26hl%3Den%26client%3Dfirefox-a%26channel%3Ds%26rls%3Dorg.mozilla:en-US:official%26sa%3DN
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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 Coignet, wrote that scales on all three sides of the staff were 

already being used by all capable pilots.  He also numbered the sides of the staff:  side 1 with the 

longest vane was for angles over 30 degrees; side 2 was for angles between 10 and 30 degrees; 

and side 3 with the shortest vane for angles under 10 degrees.  There were three methods of 

applying the graduated scales to the staff: geometrical, 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 paper was pasted on it in a rectangle.  The long side was the base line the length of the 

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

the eye-end of the staff, and was the centre of concentric circles of which the radius equaled 

half the length of the intended vanes.  This is why the eye end of the staff was also named 

centre.  From the centre, using a compass, an arch of 45 degrees was set on the base line.   

Next, this arch had to be divided into 90 equal parts - in other words, in angles of ½ a degree.  

This was dƻƴŜ ōȅ ŦƛǊǎǘ ŘƛǾƛŘƛƴƎ ǘƘŜ ŀǊŎƘ ƛƴ ǘƘǊŜŜ ŀƴƎƭŜǎ ƻŦ мрΩ, then dividing into 3 angles of 5.  

¢ƘŜǎŜ ǿŜǊŜ ǘƘŜƴ ŘƛǾƛŘŜŘ ƛƴ ƘŀƭŦ ǘƻ н мκнΩ ŀƴŘ ǘƘŜƴ ŘƛǾƛŘŜŘ ƛƴǘƻ рΩǎ ŜǉǳŀƭƛƴƎ ѹ ŘŜƎǊŜŜǎ 

A straight line was then drawn from the centre thru each of the ½ degree marks.  Next, from the 

centre up the half lengths of the vanes were marked, and lines drawn parallel to the base line.  

The staff would then be placed on each vane mark, and where each half degree crossed it would 

be marked with a knife.iv    

The mathematical method was more laborious but more accurate.  Using a compass, the half 

vane lengths were projected on the base line, from the centre at the left to the right.   

Most cross-staffΩs were made by seamen, but around 1600 they started to be made by box 

makers.   

It is documented that cross-staffs were in use in England by 1533.  The first mention of one 

concerns an action by the High Court of Admiralty about the loss of  JƻƘƴ ŀ .ƻǊƻǳƎƘΩǎ ǎŜŀ 

chests.  It revealed that Borough had, among other instruments, a cross-staff.  A second 

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

Pilot on board.  An instrument was found indicating its specific use for the altitude of the Pole 

star.  

The oldest surviving cross-staff dates from 1596 and is in the Rijks Museum in Stichting, 

Amsterdam.     
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Back-staff/Jacobs staff 

In 1595 the Back-staff or Davis quadrant was introduced.  This eliminated the need to look into 

the sun to take a sighting.   

 

Portolan / maps 

Portolan charts were in use by 1270.  The ones found aboard a ship had great detail of the coast line with 

port names which could be used to determine where you were.  Charts were not likely used to plot a 

course.  Maps were originally drawn by hand until the invention of the printing 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 16th century copper engraving was used to create maps.  In the wood 

cut the image had to 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 

     ά¢ƘŜ ƘŜƭƳǎƳŀƴΩǎ ǘǊŀǾŜǊǎŜ ōƻŀǊŘ ƛǎ ƳŜƴǘƛƻƴŜŘ ƛƴ мрну ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ bŀǾƛƎŀǘƻǊΩǎ {Ŝǘ ƻŦ bŜŎŜǎǎŀǊȅ LƴǎǘǊǳƳŜƴǘǎΦέ   

Page 35 scientific instruments 1500- мфлл ŀƴ ƛƴǘǊƻŘǳŎǘƛƻƴΦ  DŜǊŀǊŘ [ΩŜ¢ǳǊƴŜǊ 

The Navigators Supply, 1597 by R. Newbery, and R. Barker. 

It is also mentioned in A Regiment For The Sea, 1574 by William Bourne  p16. 

                                                           
Astrolabe 
 
i
 ¢ƘŜ aŀǊƛƴŜǊΩǎ !ǎǘǊƻƭŀōŜ ! ǎǳǊǾŜȅ ƻŦ ƪƴƻǿƴΣ ǎǳǊǾƛǾƛƴƎ ǎŜŀ ŀǎǘǊƻƭŀōŜǎ ōȅ !ƭŀƴ {ǘƛƳǎƻƴ ǇǇму  
    1988 HES publishers 
i
 ¢ƘŜ aŀǊƛƴŜǊΩǎ !ǎǘǊƻƭŀōŜ ! ǎǳǊǾŜȅ ƻŦ ƪƴƻǿƴΣ ǎǳǊǾƛǾƛƴƎ ǎŜŀ ŀǎǘǊƻƭŀōŜǎ ōȅ !ƭŀƴ {ǘƛƳǎƻƴ ǇǇм8 
    1988 HES publishers 
 
Cross-staff 
 
iv The Cross-Staff History and Development of a Navigational Instrument, W.M.J. Morzer Bruyns.  1988 Vereeniging 

Nederlandsch Historical Scheepvaart Museum  pp29 

 


