Epitome on Diametral Distance Physics

Now therefore state the measure of the portion of the guantity of the solar forces which
the planet admits Tnto itself in any posture with respect to the sun.

‘We must consider the angle which the rays [radii] of the sun make with the
magnetic threads of the planetary globe. For the sine of the angle comple-
mentary to this measures this portion of forces admitted. For since the efficient
causes of the libration are the ray of the sun and the magnetic threads of the
planet’s body, two physical lines; it is right to seek the measure of the strength
of the libration from the angle between these lines and from its sine.

[649] For example, let 4 be the sun; and I, E, the centre of the planetary

~ body; RP the hne dra.wn through A the sun and

P thraugh B the centre of the orbit; EG and IH the
magnetic threads will be practically perpendicular

to RP—at least if the counterbalancing of the semi-
circles is considered—and H and F are the solipetal
termini. For it was laid down in Book IV page 95-

. that during the revolution of the body the magnetic
threads stay practically parallel to themselves and

at points P and R provide no occasion of attraction

B or repulsion, because there the positions of both the
solipetal and the solifugal termini are equally dis-

!/, tant from the sun at A. But in the intermediate
D_:’::- positions, where the solipetal or the solifugal termini
W regard the sun directly, the strength of the libration -
is greatest of all. AE and AT are the rays of the sun.

Let lines ED and I0 be drawn parallel to line RP,
and let perpendiculars be dropped upon them from
R points F and C, wherein the rays of the sun cut the
middle circles of the planetary globe; and let the
perpendicularsbe CL and FK. Here the angles made
by the rays of the sun with the threads are AEQ and ATH; the complementary
angles are CED and FIO,or the ares CD and FO, and CL and FK are the sines
of these angles, according as 7H or EG is the total gine of 100,000. Therefore it
is established that as EG and IH are to LC and KT, so the total quantity of the
forces from the sun which are present at 7 or E is to the portion which the planet

admits at the postures of the threads EG and IH.
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Epitome on Area Rule

Then in this way let the area of the ellipse be righily disiributed belween the pairs of

opposile arcs; now demonsirale that the single iriangles are separately the most
exact measures of the single delays?

The demonstration is easy by means of the foregomg

For since by our axiom the delay of the planet in are PC is to the delay in the
equal arc RG, as AP the distance of are PC from the source of motion is to AR
the distance of arc R@; but since also the area of triangle PCA is to the area
of triangle RGA—which has its base RG equal to PC the base of the first tri-
angle—as PA the altitude of triangle PCA is to RA the altitude of triangle
RGA: Wherefore the delay of the planet in arc PC is to the delay in the equal
arc RG as the area of triangle PCA is to the area of triangle RGA. :

In the same way it will be demonstrated that the delay of the planet in CF
—which is equal in power (potestate) to CP—is to the delay of the same in GH,
as the area ACF is to the area AGH—where the sum of each pair of areas is
equal to the sum of the [two] prior areas, and so on in order. Therefore the total
area of the ellipse——which has been cut up at A into triangles—[671] is dis-
tributed among the ares in the same proportion wherein the total periodic time
has been distributed among them. Therefore the single tna.ngles are pro-
portionally the most exact measures of their single arcs.

A demonstration of this full equivalence is given in my Commeniaries on
Mars, Chapter 59, page 291. On that page at the line Apsis longiorem, one
word, erit, has brought in great obscurity; and if you change it to compu-
taretur, everythmg will be clearer. Although I confess that the thing is given
rather obscurely there, and most of the trouble comes from the fact that there
the distances are not considered as triangles, but as numbers and lines.



Epitome on 3/2 Power Rule Physics

4. On THE CAvUsks oF THE RaTio oF THE Prriopic TiMES

In the beginning of this consideration of movement you said that the periodic times
of the planets are found to be quite exactly in the ratio of the 34th powers of their
orbits or circles. I ask what the cause of this thing s. :

Four causes come together in establishing the length of the periodic time.
The first is the length of the route; the second is the weight or the amount
[copia] of matter to be transported; the third is the strength of the motor

~ virtue; the fourth is the bulk [moles] or space in which the matter to be trans-
ported is unrolled. For as is the case in a mill, where the wheel is turned by
the force of the stream, so that, the wider and longer the wings, planks, or
oars which you fasten to the wheel, the greater the force of the stream pouring
through the width and depth which you will divert into the machine; so too
g that is the case in this celestial vortex of the solar
E— D form moving rapidly in a gyro—and this form
M causes the movement. [631] Consequently the more
space the body—A or D in this case—occupies, the
more widely and deeply it occupies the motor vir-
K tue, as in this case BCA understood according to
its width; and the more swiftly, other things being
_ equal, is it borne forward; and the more quickly

! does it complete its periodic journey.
G But the circular journeys of the planets are in
the simple ratio of the intervals. For as S4 is to
SD, so too is the whqle circle BA to the whole
i/ circle ED. But the weight, or the amount of matter
b - - in the different planets, is in the ratio of the 14th’
— powers of the intervals, as was proved above, so
?, & that always the higher planet has more matter and
/TN is moved the more slowly and piles up the more time
in its period, since even before now by reason of its
journey it would have wanted more time. For with
SK taken as a mean proportional betweén SA and SD the intervals of the two
planets; as SK is to the greater distance SD, so the amount of matter in the
planet A is to the amount in the planet D. But the third and fourth causes
balance one another in the comparison of the different planets. But the simple
ratio of the intervals plus the ratio of the 14th powers constitute the ratio
of the 34th powers of the same. Therefore the periodic times are in the ratio
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