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the Epicycle 114 7/ 14

76 ~ Harmonioon CoELESTE,

- Firft Figureof Mars.
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In this Diagram I number the Anomalic of & from P t0 H 619 46 whofe Coms

- Side DH1g2040,
Sine of the angle D X H 193¢ 527 20%; - 9,028352

. Side D X 14105, 4149373
Sine of the angle MH X 34 3% ‘ " 7.995767
Simple Anomalic PXH, = - SR 4
Angle DHX Subftr. -~ - _ T
Anomaliexquated PDH. "~ - . o 5 33
Motion of the Eyiq‘clell-.l_!{.,__ C 1 _7
o Inthe Triangle D HN. Y3
Summe of D Hand D N 152500, . L & 5183270
Difference 151580; . o ) 5,180642
Tangentof 5433/37%, - e 8,988343

Tangentof 5 3t 375 - ' 8985714

Aggregatc 11§ 14 viz. Angle HN D,
Difference 2 o.vic.AngleHDN, .

Sipeofthe angle HN D yxd 5/14%, - v * g a8308¢

Side DH 1520403 -7 5,181958

Sine of the angle D H N 1684 52/ 46, .  9,285274

Side DN 152402: Coo-it g 18324y

. . . D b
- Anomaliezquated PDH, s 33 37
v Angle HD N Subftr. . : 2. 0
a Anomalie Co-xquated P D N. 5 37

. 5,181958

plement 1734 52/ 207, is the angle D X H,which given with the Side DH 152040,
and the Side D X 14105, the angle D H'X wiill be 34’ 3% S

N

in the former Diagram & is Supra-Diacentron, therefore I number the motion of

L

n the nether part of the Equant from X to O, thep I fay,
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Predictive astronomy

10.6. Vincent Wing's procedure, in his Harmonicon
coeleste of 1651, for deriving true anomaly (vy) from
mean anomaly (M).

newly devised by the Authour, wherein is plainly and
succinctly delivered . . . how to calculate the Motions of
all the Planets Trigonometrically, wherein I much dis-
sent from all other Authours that have treated hereof in
other Languages, and have delivered the same more
methodically for practice, than any hath done before me

Wing's new procedure is in fact a modification of
Boulliau’s. In Figure 10.6 the ellipse is produced
by an epicycle of radius {¢* moving on a circle of
radius 1 —$e* M is the mean anomaly, and E the
“equated anomaly’”’, determined by the relation
sin{M —E)=e sin M/(1 —4e?). The angle ZSN of
epicyclic motion is 2E. The eccentricity
DX=AD=¢ is varied by subtracting a sinusoidal
term XO=1¢* sin 2E, and the total equation of
centre is given by .. OND+ /. DNA. The resulting
true anomaly vy, can be shown to differ from the
Keplerian value by

177

10.7. Wing’s improved procedure, in his Astronomia
instaurata of 1656 and his Astronomia Britannica of 1669,
for deriving true anomaly (vyy) from mean anomaly (M).

vk —vw=1e*sin 2M —1e3sin M sin 2M
— 2e*sin M+ 5e’sin®*M — le3sintM.
In the case of Mars, this error rises to 5’ in the
second quadrant of anomaly.

By the time Wing published his Astronomia
instauratain 1656, he had detected the error in this
theory by comparing it with acronychal obser-
vations of Mars. Moreover, he had found a way of
eliminating most of this error; it consisted in adding
to the angle E a correction term equal to k sin 2E,
where k was to be determined empirically. The
value of k should be about {e?; in the case of Mars,
Wing in his calculation takes it to be 14’
55" az1e* +2¢*. The new theory, which is also that
of the Astronomia Britannica of 1669, is represented
in Figure 10.7. Once again the radius DS of the
deferent is (1 + . /(1 —e?))~ 1 —1e* — e, so that
the radius SN of the epicycle is e* +&e*, while,
with/. PDH=E, . HDS = (3¢* + 2¢*) sin 2E; and the



ASTRONOMIA BRITANNICA:

IN QUA

Per Novam, Concinnioremg Methodum hi
~ quing; Tractatus tradumur. '

I LOGISTICA AST RONOMICA, qua continet DoGri-
nam Fradionum Aftronomicarum integram, tim in Numeris Na-
turalibus, tim Artificialibus.

1. TRIGONOMETRI A, feuDoCrina Trlangulorum (Am-
Iytica& Pra&nca) quz comprehcndnc Dimenftonem omnium Tri-

gonorum, tdm Planorum, quim Sphzricornm, cujus ope, Dimen- |

fiones Cali, Terrz, univerfig; Mundi Orbis (‘modo mirabi! 1)
d:gnofcan'ur

IIL. DOCTR l N4 SPHERICA, quz exhibet Longmldmcs,

. Latitudines, Declinationes, Afcenfiones, Ortus Occafus, Intercapedines, Pa-.

rallaxefqs fingulorum Planetarumad cujuﬂlbet Spharz poficum, & quo patto
Figurz Ceeleftes erigi poflint. -

IV. THEORIA PLANETARTUM, qux Novi, accurataq,
- Methodo fuper Hypothefi Copernicant , veros Motus & Configurationes om-
pium Plapetarum computare docet.

V.. TABULE NOVZE ASTRONOMICZE, ex quibus

Singulorum Planetarum Motus, & Luminarium Eclipfes, mnri promptitu- | .

dine colligantur..
Congruentes cum Obfervationibus accuratiffimis Nobilis
TTCHONIS BRAHEL

Cut acceflit Obferv:monum Aftronomicarum Synopfis Campendmrm,
ex quid Aﬁronomm Britannice ccrtltudo affaum elucefcit.

Opus exoptatum, non modd Aftronomis, Al'lro]ng:s, fed & Theologxs, Hiftorio-
guphxs, Nautis, Medicis & Poetis, perutile & jucundum.

~Cd :dduur Poﬁfcﬁptum de Kefu&me )

Authore VI'NC.E_NTI__O' WING, Mathem.

LONDINI

Typls 7obanm.r Mamk, Impenfis Georgu Sawbridge, proftantq; ve- ]

males apud locum vulgd o:letmnmzl’dﬁzzm diftum. 1669.




