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An evolving technology

The sextant



Universe

Time and a Ptolemaic




JOHN HARRISON:
THE MAN WHO FOUND LONGITUDE

ohn Harrison was born in 1693, the son of a
village carpenter. By the age of 20, he had
taught himself the theory and practical skills of
clockmaking and, when the Longitude Prize was announced,
Harrison was sure that one of his clocks would win it.

In 1730, following four years of careful thought and study,
he had formulated a plan for his first sea-going clock. Taking
his plans with him, he set off from his home in Lincolnshire
for Greenwich to seek advice from Edmond Halley, who was
Astronomer Royal at the time. Halley received Harrison
kindly and provided an introduction to the greatest
clockmaker of the day, George Graham. Graham was
wi Hearrison's third
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Coping with time

Harrison’s Clocks

The answer to measuring
longitude at sea




A 230 year technology

1965 - the electronic
time piece finally
upstages the
mechanical clock.




NORTH POLE
WHY AND HOW SPACE
EQUALS TIME

As this illustration shows.

longitude is a co-efficient
1

of time. New York is 73° 50

west of Greenwich. This means

that local noon occurs in New

York nearly five bours after it j : 73° 50’

occurs in Greenwich.
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Time and longitude

Example: The Longitude Calculation Longitude: 2 June

21h 43 m 30s GMT of local noon (from observation above)
-12h 00 m 00s Greenwich noon

S~ 1hr clock - 15° of longitude
5 I min clock = 15" of longitude
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8752.5 m Minutes of arc (nautical miles) from Greenwich
60 Minutes/degree conversion

145° 52°.5 W  Longitude position of mean sun
33’.0 W Equation of time for 2 June (from student tables)

146° 25'.5 W  Longitude of observer
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From theory to application




Star sights




Building familiarity
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timepiece

Body = CANOPUS
IC +.3

Dip (Ht 44 ') -7
R, -1
Sum -8

hs 50-46

Ho (Obs Alt) 50-38
Date (GMT) 15 DEC 70
GMT (Obs Time) 17-12-09
DR Lat 34-19.0 S
DR Long 163-05.7 E
Tab GHAT 341-26.5
GHA T incr'mt 0-32.0
GHAT 341-58.5

a )\ (-W. +E) 163-01.5 E
LHAT 145

a Lat(Nor §) 34 S

Hc (Comp Alt) 50-39
Ho(Obs Alt) 50-38
Eterccpt} 1
(Zn (°T) 226°T
!P and N Corr'n N/A




MOON(UL)

-7

<2

-24

28-10

16-47

P in A (Moon)

Ho(Obs Alt)

28-35

16-37

Date (GMT)

15 DEC 70

15 DEC 70

GMT (Obs Time)

16-58-57

17-04-12

DR Lat

34-15.5 §

34-17.0 S

DR Long

163-11.7 E

163-09.1 E

Tab GHA

217-15

116-45

GHA incr'mit

2-10

1-03

SHA (Star)

GHA

219-25

117-52

£ 360 if needed

all-W, +E)

163-35 E

163-08 E

LHA

383 = 23

28]

Tab Dec

N 23-14

S 13-16

CANOPUS

Dip(Ht 44 )

Ro

Sum

hs

Ho (Obs Al

Date (GMT)

GMT (Obs Time)

17-12-09

DR Lat

34-19.0 S

DR Long

163-05.7 E

Fab GHAT

GHA T iner'mi

GHAT

a X {-W. +E)

LHAT

alati(NorS)

He (Comp Alt)

Ho(Obs Alt)

a (Intercept)

aLat (N or S)

34 S Same(Coni)|

34 S (S5ame)Cont

Zn(°T)

Dec Inc

| (£)d

14 | -56

16 +32

He (Tab Al

28-57

16-15

Dec Corr'n

-13

+9

Pand N Corr'n

He (Comp AlD)

28-44

16-24

Ho (Obs Al

28-35

16-37

a (Intercept)

g

13____&

Z

S 156 W

S 84.7 E

Zn (*T)

336°T

095.3°T




Comparing HO 229 and 249

Sight Reduction
using H.O. 249 Vols. 11 and 111

Sight Reduction
using H.O. 229
' : 230

Cus:

Spd:

__MOON(uUL) ]

IC

hs

ha

Alt. Corr
Add’lL

H.P. (

Corr. to ha
Ho (Obs Alt)




Date 1 16 DEC70 Date (GMT) 15 DEC 70

DI Lat 31-08.1 N GMT (Obs Time) 16-58-57

DR Long b4-43.0 W e

Obs. Time 08-12-06 e DR Lat e 34-]5-5 i
;v;: (S+, F-) 0 DR Long 163-11.7 E

ZD (W+, E-) Tab GHA 217-15

GMT GHA incr'mt 2-10

DalE (GMID) SHA (Star)

Tab GHA v

GHA incr’mt. GHA 2] 9"25

SHA or v Corr. =+ 360 if needed

GHA LSS LSS
$360iF needed a)(-W. +E) 163-35 E

ak (-W, +E) THA 383 = 23
;f:&.c - T25 Dec N 23-14
i) |2 Lat (N or £} 34 S Same(Cont
True Dec

aLat(NorS)




a (Intercept)
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Plotting
an LOP







Far South Latituds
turn charl and
eulter clcld randing
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Calculator navigation

IN ouT
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Entering arguments




PROMPT REPLY
Compute Cel LOP Enter
New fix? Yes
Old fix erased

Review Data Yes
Day 1
Month 1

Year 2005
Assumed latitude 29.452
Assumed longitude -142.18




PROMPT REPLY
Eye ht. (ft.) 7

IC -2.5
Speed (knots) 7.5
True course 225

Fix time 21.10
Review data yes




Shot time 20.4616
Hs 43.35
body 40

Hc 43.234 Enter
Away -4.5 Enter
ZN 9.9 Enter
accept Yes/no

Next LOP




Push “Fix” button

Lat-lon fix Enter
LOPs comp Y/N

Use good cuts Enter
Cancel LOP Y/N

Fix Lat 29.408 Enter
Fix Longitude -142.186 |Enter
Fix time 21.00 Enter




Scientific calculators

e Sub routine to convert to degrees and
decimals 123°45.6" = 123.7600°

e \Work sheet to “cook book” calculations
e Solving PZX triangle with spherical trig
e Advantage of a celestial algorithm “chip”
e Laptop software



Critical path

Exact time and accurate sextant

Familiar sight taking routine

Consistent approach to sight reduction

Double check — “too good to be true rule”

Hard copy back up and non electronic contingency plan







