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Planetary Hours (Wikipedia)

The planetary hours are an ancient system in which one of the seven classical
planets is given rulership over each day and various parts of the day. Developed

in Hellenistic astrology, it has possible roots in older Babylonian astrology, and it is the
origin of the names of the days of the week as used in English and numerous other

languages.

The classical planets are Saturn, Jupiter, Mars, the Sun, Venus, Mercury and the Moon,

and they take rulership over the hours in this sequence.

The sequence is from slowest- to fastest-moving as the planets appear in the night sky,
and so is from furthest to nearest in the planetary spheres model. This order has come
to be known as the "Chaldean order".["]

As each day is divided into 24 hours, the first hour of a day is ruled by the planet three
places down in the Chaldean order from the planet ruling the first hour of the preceding
day;i?l i.e. a day with its first hour ruled by the Sun ("Sunday") is followed by a day with
its first hour ruled by the Moon ("Monday"), followed by Mars ("Tuesday"), Mercury
("Wednesday"), Jupiter ("Thursday"), Venus ("Friday") and Saturn ("Saturday"), again

followed by Sunday,® yielding the familiar naming of the days of the week.
History

The astrological order of the days was explained by Vettius Valens and Dio

Cassius (and Chaucer gave the same explanation in his Treatise on the Astrolabe).
According to these authors, it was a principle of astrology that the heavenly bodies
presided, in succession, over the hours of the day. The Ptolemaic system of planetary

spheres asserts that the order of the heavenly bodies, from the farthest to the closest to

14



the Earth is: Saturn, Jupiter, Mars, Sun, Venus, Mercury, Moon (or, objectively, the

planets are ordered from slowest to fastest moving as they appear in the night sky).[

In astrological theory, not only the days of the week, but the hours of the day are
dominated by the seven luminaries. If the first hour of a day is dominated by Saturn,
then the second hour is dominated by Jupiter, the third by Mars, and so on with the Sun,
Venus, Mercury, and the moon, so that the sequence of planets repeats every seven
hours. Therefore, the twenty-fifth hour, which is the first hour of the following day, is
dominated by the Sun; the forty-ninth hour, which is the first hour of the next day, by the
Moon. Thus, if a day is labelled by the planet which dominates its first hour, then
Saturn's day is followed by the Sun's day, which is followed by the Moon's day, and so
forth, as shown below.

According to Vettius Valens, the first hour of the day began at sunset, which follows
Greek and Babylonian convention. He also states that the light and dark halves of the
day were presided over by the heavenly bodies of the first hour of each half. This is
confirmed by a Pompeian graffito which calls 6 February 60 a "Sunday", even though by
modern reckoning it would have been a Wednesday. Assuming that this graffito used
the sunset naming convention of Valens, it would follow that 6 February 60 was a
Wednesday according to the sunrise naming convention used in modern astrology,
suggesting that there may be an unbroken continuity of weekdays connecting the
modern period to the 1st century C.E. at least.P!

https://en.wikipedia.org/wiki/Planetary hours
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Equation of Time (Wikipedia)

The equation of time describes the discrepancy between two kinds of solar time. The
word equation is used in the medieval sense of "reconcile a difference". The two times
that differ are the apparent solar time, which directly tracks the diurnal motion of

the Sun, and mean solar time, which tracks a theoretical mean Sun with uniform motion
along the celestial equator. Apparent solar time can be obtained by measurement of the
current position (hour angle) of the Sun, as indicated (with limited accuracy) by

a sundial. Mean solar time, for the same place, would be the time indicated by a steady
clock set so that over the year its differences from apparent solar time would have a

mean of zero.!"]

The equation of time is the east or west component of the analemma, a curve
representing the angular offset of the Sun from its mean position on the celestial
sphere as viewed from Earth. The equation of time values for each day of the year,
compiled by astronomical observatories, were widely listed

in almanacs and ephemerides.[2l3]:14
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During a year the equation of time varies as shown on the graph; its change from one
year to the next is slight. Apparent time, and the sundial, can be ahead (fast) by as
much as 16 min 33 s (around 3 November), or behind (slow) by as much as 14 min6 s
(around 11 February). The equation of time has zeros near 15 April, 13 June,

1 September, and 25 December. Ignoring very slow changes in the Earth's orbit and

rotation, these events are repeated at the same times every tropical year. However, due
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to the non-integral number of days in a year, these dates can vary by a day or so from

year to year.In 141:277

The graph of the equation of time is closely approximated by the sum of two sine
curves, one with a period of a year and one with a period of half a year. The curves
reflect two astronomical effects, each causing a different non-uniformity in the apparent

daily motion of the Sun relative to the stars:

o the obliquity of the ecliptic (the plane of the Earth's annual orbital motion around
the Sun), which is inclined by about 23.44 degrees relative to the plane of the

Earth's equator; and

¢ the eccentricity of the Earth's orbit around the Sun, which is about 0.0167.
History

The phrase "equation of time" is derived from the medieval Latin aequatié diérum,
meaning "equation of days" or "difference of days". The word aequatio (and Middle
English equation) was used in medieval astronomy to tabulate the difference between
an observed value and the expected value (as in the equation of the centre, the
equation of the equinoxes, the equation of the epicycle). Gerald J. Toomer uses the
medieval term "equation" from the Latin aequatio,i" 2 for Ptolemy's difference between
the mean solar time and the apparent solar time. Johannes Kepler's definition of the
equation is "the difference between the number of degrees and minutes of the mean

anomaly and the degrees and minutes of the corrected anomaly."€:155

The difference between apparent solar time and mean time was recognized by
astronomers since antiquity, but prior to the invention of accurate mechanical clocks in
the mid-17th century, sundials were the only reliable timepieces, and apparent solar
time was the generally accepted standard. Mean time did not supplant apparent time in

national almanacs and ephemerides until the early 19th century. !
Early astronomy
The irregular daily movement of the Sun was known to the Babylonians.Icitation needed]

Book Il of Ptolemy's Almagest (2nd century) is primarily concerned with the Sun's

anomaly, and he tabulated the equation of time in his Handy Tables.['% Ptolemy
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discusses the correction needed to convert the meridian crossing of the Sun to mean
solar time and takes into consideration the nonuniform motion of the Sun along the
ecliptic and the meridian correction for the Sun's ecliptic longitude. He states the
maximum correction is 8+%4 time-degrees or % of an hour (Book Ill, chapter

9)."1 However he did not consider the effect to be relevant for most calculations since it
was negligible for the slow-moving luminaries and only applied it for the fastest-moving

luminary, the Moon.

Based on Ptolemy's discussion in the Almagest, values for the equation of time
(Arabic ta dil al-ayyam bi layalayha) were standard for the tables (zjj) in the works

of medieval Islamic astronomy.['2
Early modern period[edit]
See also: Equation clock

A description of apparent and mean time was given by Nevil Maskelyne in the Nautical
Almanac for 1767: "Apparent Time is that deduced immediately from the Sun, whether
from the Observation of his passing the Meridian, or from his

observed Rising or Setting. This Time is different from that shewn by Clocks and
Watches well regulated at Land, which is called equated or mean Time." He went on to
say that, at sea, the apparent time found from observation of the Sun must be corrected

by the equation of time, if the observer requires the mean time.["

The right time was originally considered to be that which was shown by a sundial. When
good mechanical clocks were introduced, they agreed with sundials only near four dates
each year, so the equation of time was used to "correct" their readings to obtain sundial
time. Some clocks, called equation clocks, included an internal mechanism to perform
this "correction”. Later, as clocks became the dominant good timepieces, uncorrected
clock time, i.e., "mean time", became the accepted standard. The readings of sundials,
when they were used, were then, and often still are, corrected with the equation of time,
used in the reverse direction from previously, to obtain clock time. Many sundials,
therefore, have tables or graphs of the equation of time engraved on them to allow the

user to make this correction.[citation needed]
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The equation of time was used historically to set clocks. Between the invention of
accurate clocks in 1656 and the advent of commercial time distribution services around
1900, there were three common land-based ways to set clocks. Firstly, in the unusual
event of having an astronomer present, the sun's transit across the meridian (the
moment the sun passed overhead) was noted; the clock was then set to noon and offset
by the number of minutes given by the equation of time for that date. Secondly, and
much more commonly, a sundial was read, a table of the equation of time (usually
engraved on the dial) was consulted and the watch or clock set accordingly. These
calculated the mean time, albeit local to a point of longitude. The third method did not
use the equation of time; instead, it used stellar observations to give sidereal time,

exploiting the relationship between sidereal time and mean solar time.[31:57-58

The first tables to give the equation of time in an essentially correct way were published
in 1665 by Christiaan Huygens.['* Huygens, following the tradition of Ptolemy and
medieval astronomers in general, set his values for the equation of time so as to make

all values positive throughout the year.['4lin 3l

Another set of tables was published in 1672-73 by John Flamsteed, who later became
the first Astronomer Royal of the new Royal Greenwich Observatory. These appear to
have been the first essentially correct tables that gave today's meaning of Mean Time
(previously, as noted above, the sign of the equation was always positive and it was set
at zero when the apparent time of sunrise was earliest relative to the clock time of
sunrise). Flamsteed adopted the convention of tabulating and naming the correction in

the sense that it was to be applied to the apparent time to give mean time.["5]

The equation of time, correctly based on the two major components of the Sun's
irregularity of apparent motion,I" 4l was not generally adopted until after Flamsteed's
tables of 1672—73, published with the posthumous edition of the works of Jeremiah

Horrocks.[161:49

Robert Hooke (1635-1703), who mathematically analyzed the universal joint, was the
first to note that the geometry and mathematical description of the (non-secular)
equation of time and the universal joint were identical, and proposed the use of a

universal joint in the construction of a "mechanical sundial".['7}:219
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Time Zones (Wikipedia)

The apparent position of the Sun in the sky, and thus solar time, varies by location due

to the spherical shape of the Earth. This variation corresponds to four minutes of time
for every degree of longitude, so for example when it is solar noon in London, it is about

10 minutes before solar noon in Bristol, which is about 2.5 degrees to the west.[5]

The Royal Observatory, Greenwich, founded in 1675, established Greenwich Mean
Time (GMT), the mean solar time at that location, as an aid to mariners to determine
longitude at sea, providing a standard reference time while each location in England

kept a different time.
Railway Time

Until the latter part of the 18th century, time was normally determined in each town by a

local sundial. Solar time is calculated with reference to the relative position of the sun.

This provided only an approximation as to time due to variations in orbits and had
become unsuitable for day-to-day purposes. It was replaced by local mean time, which

eliminated the variation due to seasonal differences and anomalies. It also took account

of the longitude of a location and enabled a precise time to be applied.
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Such new-found precision did not overcome a different problem: the differences
between the local times of neighbouring towns. In Britain, local time differed by up to 20
minutes from that of London. For example, Oxford Time was 5 minutes behind
Greenwich Time, Leeds Time 6 minutes behind, Carnforth 11 minutes behind,

and Barrow almost 13 minutes behind.[fl In India and North America, these differences
could be 60 minutes or more. Almanacs containing tables were published and
instructions attached to sundials to enable the differences between local times to be

computed.”!

Before the arrival of the railways, journeys between the larger cities and towns could
take many hours or days, and these differences could be dealt with by adjusting the
hands of a watch periodically en route. In Britain, the coaching companies published
schedules providing details of the corrections required. However, this variation in local
times was large enough to present problems for the railway schedules. For

instance, Leeds time was six minutes behind London, whilst Bristol was ten minutes
behind; sunrise for towns to the east, such as Norwich, occurred several minutes ahead
of London. It soon became apparent that even such small discrepancies in times

caused confusion, disruption, or even accidents.

Around August 23, 1852, time signals were first transmitted by telegraph from the Royal
Observatory. By 1855, 98% of Great Britain's public clocks were using GMT, but it was
not made the island's legal time until August 2, 1880. Some British clocks from this

period have two minute hands, one for the local time and one for GMT.[4

Timekeeping on North American railroads in the 19th century was complex. Each

railroad used its own standard time, usually based on the local time of its headquarters
or most important terminus, and the railroad's train schedules were published using its
own time. Some junctions served by several railroads had a clock for each railroad,

each showing a different time.['2

Charles F. Dowd proposed a system of hourly standard time zones for North American
railroads around 1863, although he published nothing on the matter at that time and did
not consult railroad officials until 1869. In 1870 he proposed four ideal time zones
having north—south borders, the first centered on Washington, D.C., but by 1872 the

first was centered on meridian 75° west of Greenwich, with natural borders such as
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sections of the Appalachian Mountains. Dowd's system was never accepted by North

American railroads. Instead, U.S. and Canadian railroads implemented a version
proposed by William F. Allen, the editor of the Traveler's Official Railway Guide.l'l The
borders of its time zones ran through railroad stations, often in major cities. For

example, the border between its Eastern and Central time zones ran

through Detroit, Buffalo, Pittsburgh, Atlanta, and Charleston. It was inaugurated on
Sunday, November 18, 1883, also called "The Day of Two Noons",'2l when each
railroad station clock was reset as standard-time noon was reached within each time

Zone.

The North American zones were named Intercolonial, Eastern, Central, Mountain, and
Pacific. Within a year 85% of all cities with populations over 10,000 (about 200 cities)

were using standard time.[3l
Worldwide time zones

Italian mathematician Quirico Filopanti introduced the idea of a worldwide system of

time zones in his book Miranda!, published in 1858. He proposed 24 hourly time zones,
which he called "longitudinal days", the first centred on the meridian of Rome. He also
proposed a universal time to be used in astronomy and telegraphy. However, his book

attracted no attention until long after his death.[14115]

Scottish-born Canadian Sir Sandford Fleming proposed a worldwide system of time

zones in 1879. He advocated his system at several international conferences, and is
credited with "the initial effort that led to the adoption of the present time

meridians".['l In 18786, his first proposal was for a global 24-hour clock, conceptually
located at the centre of the Earth and not linked to any surface meridian. In 1879, he
specified that his universal day would begin at the anti-meridian of Greenwich (180th
meridian), while conceding that hourly time zones might have some limited local use.

He also proposed his system at the International Meridian Conference in October 1884,

but it did not adopt his time zones because they were not within its purview. The
conference did adopt a universal day of 24 hours beginning at Greenwich midnight, but
specified that it "shall not interfere with the use of local or standard time where

desirable".[7
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By about 1900, almost all inhabited places on Earth had adopted a standard time zone,
but only some of them used an hourly offset from GMT. Many applied the time at a local
astronomical observatory to an entire country, without any reference to GMT. It took
many decades before all time zones were based on some standard offset from GMT or
Coordinated Universal Time (UTC). By 1929, the maijority of countries had adopted
hourly time zones, though some countries such as Iran, India and parts of Australia had
time zones with a 30-minute offset. Nepal was the last country to adopt a standard
offset, shifting slightly to UTC+05:45 in 1986.[18]

In Russia, which has 11 time zones, two time zones were removed in 2010[20][21] and
reinstated in 2014.[22]

Until 1 August 2018, Russia had a separate railway time, meaning that timetables and
tickets on Russian railways followed Moscow Time regardless of local time.[28] Starting

from 1 August 2018, each station uses its own local time.[29]

DY NNdY 'WXNX NIXN

Yerushalayim: 11:39
Dnipropetrovsk:11:40
Los Angeles: 11:53
Brooklyn: 11:56
London: 12:00
Rostov, Miami 12:21
Moscow: 12:29
Detroit: 12:32

Paris: 12:50
Lubavitch: 12:56
Petersberg: 12:58

Website to calculate for your location: https://7thhour.info/
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