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An evolving technologyAn evolving technology



Time and a Ptolemaic UniverseTime and a Ptolemaic Universe





Wooden ships and wooden clocksWooden ships and wooden clocks



Coping with timeCoping with time
Harrison’s Clocks

The answer to measuring 
longitude at sea



A 230 year technologyA 230 year technology
1965 - the electronic 
time piece finally 
upstages the 
mechanical clock.





Time and longitudeTime and longitude

1hr clock 1hr clock -- 1515°° of longitude of longitude 
1min clock = 151min clock = 15’’ of longitudeof longitude



From theory to applicationFrom theory to application



Star sightsStar sights



Building familiarityBuilding familiarity
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Comparing HO 229 and 249Comparing HO 229 and 249



229 v. 249229 v. 249





HO229 HO229 





Plotting Plotting 
an LOPan LOP DR
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Plotting LOPPlotting LOP



Calculator navigationCalculator navigation



Entering argumentsEntering arguments



--142.18142.18Assumed longitudeAssumed longitude
29.45229.452Assumed latitudeAssumed latitude
20052005YearYear
11MonthMonth
11DayDay
YesYesReview DataReview Data

Old fix erasedOld fix erased
YesYesNew fix?New fix?
EnterEnterCompute Cel LOPCompute Cel LOP

REPLYREPLYPROMPTPROMPT



yesyesReview dataReview data

21.1021.10Fix timeFix time

225225True courseTrue course

7.57.5Speed (knots)Speed (knots)

--2.52.5ICIC

77Eye ht. (ft.)Eye ht. (ft.)

REPLYREPLYPROMPTPROMPT



Next LOPNext LOP

Yes/noYes/noacceptaccept

EnterEnterZN 9.9ZN 9.9

EnterEnterAway Away --4.54.5

EnterEnterHc 43.234Hc 43.234

4040bodybody

43.3543.35HsHs

20.461620.4616Shot timeShot time



Push Push ““FixFix”” buttonbutton

EnterEnterFix time 21.00 Fix time 21.00 

EnterEnterFix Longitude Fix Longitude --142.186142.186

EnterEnterFix Lat 29.408Fix Lat 29.408

Y/NY/NCancel LOPCancel LOP

EnterEnterUse good cutsUse good cuts

Y/NY/NLOPs compLOPs comp

EnterEnterLatLat--lon fixlon fix



Scientific calculatorsScientific calculators

Sub routine to convert to degrees and Sub routine to convert to degrees and 
decimals 123decimals 123°°45.645.6’’ = 123.7600= 123.7600°°
Work sheet to Work sheet to ““cook bookcook book”” calculationscalculations
Solving PZX triangle with spherical trigSolving PZX triangle with spherical trig
Advantage of a celestial algorithm Advantage of a celestial algorithm ““chipchip””
Laptop softwareLaptop software



Critical pathCritical path
Exact time and accurate sextantExact time and accurate sextant
Familiar sight taking routineFamiliar sight taking routine
Consistent approach to sight reductionConsistent approach to sight reduction
Double check Double check –– ““too good to be true ruletoo good to be true rule””
Hard copy back up and non electronic contingency planHard copy back up and non electronic contingency plan




