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SUN POINTER

Shows the date on the calendar
scale, and the Sun's position in the
sky on the zodiac scale, Makes one
complete turn for each year.

PLANETARY DIALS

Five known planets — Mercury,
Venus, Mars, Jupiter and Saturn
— shown by individual dials.
Might have shown the timing of
key events in each planet’s cycle,
such as changes in direction,

ZODIAC SCALE

360-degree dial divided into the
twelve signs of the zadiac. Split into
a 'fast’ zone (red) with slightly
narrower divisions and a ‘slow’ zone
(blug) with slightly wider divisions to
represent the varying apparent
speed of the Sun.
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CALENDAR SCALE

Represents a 365-day year.
Divided into twelve 30-day
manths plus a 5-day extra
period, according to
Greek-Egyptian calendar
in use at the time.
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MOON POINTER

Shows the Moon's position
in the sky on the zodiac
scale. The revolving
black-and-white ball
shows its phase.,




Epicyclic Gear Train

. First Element:
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External Central Gear: R, = R. +R,;
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Vp = Va + Vpa, WeRe = waRa - wpRp
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Internal Central Gear: R, = R, - R,
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Vp = Va + Vpa, wWeRe = waRa + wpR,
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Tooth Number Ratio: g:_ = g;

3 Component Element: (w, —w,)Z, + (w, — wa)Zp = 0 (1)
= = é—'; = —7.17; (2) (negative Z. for Internal Gear)
Net External Torque: X7 =17, + 7, + 7,
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Total External Power: XP = w.7, + wpTp + WaTa
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External Sun Gear and Planet 2
Second Element: Planet 3 and Internal Gear 4
1-2-arm:

(w1 — wa)Zy + (wa — wa)Zz = 0 from (1)
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from (2)
3-4-arm:

(1‘-"4 _U—-"a](_zél) -+ (L‘-"'H- _Q—Ja}Z:s = 0

T4 — T3 — ___ Taz _ (j
7 zo = ——z5; (internal central gear)
Planets 2,3 Coupled: :l @
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Tg = — T2
Ta = Taz + Ta3z
Thus *1—2 = gy,
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where oy = — 2222 = basic speed ratio = =|_,



Differential devices have other applications, from amnalog computers
to larcsec astrometry and imaging, nm laser metrology.

Tracking Differential Delay

*Measure Group Delay with varying baseline, source position, atmosphere
*Complex Visibility whose argument is varying phase is a function of this delay
*Phase referenced to calibrator by differential delay

*Phase referenced to target at different frequency

*Multical optimization, correlation techniques

*e.g. zenith path delay error — systematic delay difference At (cal-tar)
*'ATCA, EVLA, GMRT, WRST, VLBA, ALMA, SKA...

*Measure instrumental optical path fluctuations
* e.g. heterodyne Michelson interferometers in tandem

— coupled path observed through optical train
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Optical delay
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