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ABSTRACT:
Times Standard has held itself out of metric discipline, since not connected to length unit (Metre) and hence  the metric system. The term “metricology – the science of metrology and metrication” was coined in 1971. 

        This contribution is an exposition to the revelation that length unit METRE has its historiography linked to Indus Civilisation, examining the question : “What happens if Time units of the Hour and Arc Angle were brought on to the  common  axis, using decimal sub-divisions ?” The Gregorian Calendar has suffered from several unresolved anomalies. This forced all nations on Earth to find an acceptable alternative format for a World Decimal Calendar with the introduction of a new Leap Week Rule, thus achieving the unfulfilled dream of United Nations Economic and  Social Council (1956), to overcome trade and date/time economic barriers between nations. 

        Need is pointed to normalise the value for Pi () equal to 100000/31831(exactly) arises to qualify the admitted definition: “Pi  ( ) is the ratio between the  circumference to diameter of the circle; and that the circle has 2   radians”. Existence of the knowledge of right triangle, trigonometric functions the value for Pi  () and possibly the concurrent use of Decimalisation of Time of the Day into 10h x 100m x 100s i.e. 100000 Indus Seconds, by the Indus people, cannot be ruled out. 

        This author examined failure of DECIMALE time and French Republican Calendar without knowing the reasons for its failure, since 1970-71.  By making the present METRE longer by 11.2%, Decimalisation of the Hour and the Arc Angle (10), can automatically result to define the Nautical Kilometre and resulting into the perennial 52-week Decimal World Calendar, introducing the Leap Week Rule as 53rd week during the year of its occurrence, every 6-years. 

        Using the provided LMT factors, all SI units and fundamental constants can easily be reworked. Astronomical (reworked) data promises a remarkable interpretation of the 19-year Metonic Cycle. Numerous advantages point to harmonisation for Universal Date Writing  (ISO 8601:1988) and establishing: ‘the measuring system which could be acceptable to the whole world’. 

Introduction

The present day scientist knows that the duration, in time, taken by Earth in its annual path around the Sun, called Tropical (cycle) Year is 365 days 5 hours 48 minutes and 45.9747 seconds or 31556925.9747 SI-seconds using the solar day clock of 24h x 60m x 60s.  The duration of Gregorian year is 365.24219878125 days and attempts have been made to plan a ‘format’, which could remove anomalies persisting in its irregular format. What permutations and combinations can be tried to benefit all humans on  mother Earth?  

We have lived with an extra ‘Leap Day’ every fourth year, but centurion years like 1700,1800,1900 were non-leap day years since these were not divisible by 400. Thus, the year 2000 will ‘leap’ like it or not! Is there any alternative to this? Perhaps year 2000 can have its February with 30 days, if the need for correction is accepted in the currently used Gregorian Calendar accumulated  due to the modern value of time taken by earth around the sun, which after Pope Gregory XIII in 1582 still remain, as the century turns over.   

My interest in  calendar reform grew since 1970 when I realisesd that the ‘metric system’ had left out the duration of TIME standard – Second, out of its fold deliberately or otherwise from Systeme Internatinale d’Unites (SI in all languages). To me it meant that a ‘gap’ had been left of not bridging the length standard – metre with the time standard – second; thus not defining the Nautical Kilometre. This defied fulfilling the dream of the French Academy of Sciences: ‘of the task of establishing a measuring system which could be acceptable to the whole world’. Improvements and corrections have continuously been made to update and make the Gregorian calendar for its acceptability. India’s backing the International Fixed Calendar and agreeing for adoption of SAKA calendar for the whole of India, was a step in keeping with the desire of Economic and Social Council of United Nations that adjourned sine die (1956 April 26). The calendar question has popped up several times but the solution so far has defied scientific and / or  political  opinion. 
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Need to normalise the value for Pi () equal to 100 000/31 831(exactly) is arrived after examining most values used by past civilizations, based on this author’s argument that by choosing any radius, the diameter and the circumference of any circle get prefixed. Since by definition the value for Pi () is the ratio between the circumference of the circle to its diameter, it must be representable in the form a/b and also define the angle radian which by definition is as the arc-angle formed at the centre by arc-length equal to the radius of the circle. A study of all known values for Pi () reveal that the radian can be fixed at 570 .2958 (570 17 44.88) and the above value for Pi () repeat all by itself after 5244th decimal place.  This can  be expressed as : 



=
100000/31831 
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3+ ______1________
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     15+_1________






    1+_____1__
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      2+½

This 'rationalised' value for Pi becomes unique, which is  only 15.771 x 106% deviated form the best of the values used today.  As a corollary: 'Choosing a length distance of 159.155 Metre as the radius of a circle, its circumference will be one Kilometre'.
Gregorian Discrepancies
The currently used calendar suffer from its several anomalies: 
(a) Number of days  in any calendar month vary between 28 to 31 days; causing financial difficulties in calculating interests /repayments among organisations; (b) The half years and the quarters of the year do not have equally number of days;  (c) Difficulty in keeping count of number of days or weeks elapsed since start of the year; (d) Need to harmonise time duration lapsed since start of any era or specific event in terms of number of weeks, days or SI-seconds for the benefit of science investgation, in tune with International Atomic Time (TAI).

Descripancies continue to exits in respect to several modes of expressing the date of origination of a document, such as:

10.4.36
10-4-36
10.4.1936
10-4-1936


10 Apr. 36
10 Apr. '36 
10 April, 1936
April 10, 1936

10th Apr. 1936
10th April 1936


Moreso, difficulties exist in writing day first followed by month and year or month first followed by day and year or writing the year first followed by either day or month next to it. Need also does exist to follow a uniform dating system for International Trade and documentation.

International Organisation for Standardisation desired uniformity be brought and recommended the All Numeric Descending Order form for writing ‘calendar’ dates. To accommodate the need to ‘count’ number of elapsed days from start of the year.  International Standard  (ISO 8601:1988) recommends to follow: 

Era – Year – Week  Number – Day Number followed by hour-minute-second(WeekDay) to realise instant retrieval and/or recording any event.  Along with the Gregorian calendar most countries follow their own National calendars; and have devised methods for 
inter-calating the motions of Sun-Earth-Moon according to their religious faiths, such as lunar eclipses, solar eclipses and religious festivities.

The Metre : Archaeological Evidences
Considerable confusion exists among scholars when referring to the term "metric", which 

need elucidation :

"Metric, Pertaining to or of the metre; -system, decimal measuring system with the metre, & litre and the gram determined by it, as the units of length, capacity and weight; the prefixing to the metre etc., of the Greek derived 'deca-, hecto-,  kilo-' denoting multiplicaiton by 10, 100, 1000 as in kilometre of 1000 metres; that of Latin derived 'deci-, centi-, milli-, denoting divison by 10, 100, 1000 as in decilitre, one-tenth of a litre". 


The Metre was first officially established in 1795 by French Convention as one-ten millionth part of the length of the earth meridian from North Pole to Equator, and academicians Delambre and Mechain (1792-98) achived (at that time) the calibration of a specific bar by comparing its length to the part of the meridian between Dunkerque (France) and Bacelona (Spain) using triangulation technique. The signature of Convention du Metre (1875 May 20) and the Conference Generale des Poids et Mesures (CGPM) chose the well known -profile (10% Iridium and 90 % Platinum) bar prototype as the International reference made obligatory on 1799 December 10. This defination remained unaltered until 1960. The Atomic metre was defined as 1650763.7 wavelengths of orange-shift at 2p10 and 5d5 transition of krypton-86, achived by interferometry. The CGPM has now established this definition of the Metre (1983)  on fixing the SI numerical value for the velocity of light in vacuum; and established the light related metre as the distance travelled by light during the given time interval. It is now desirable to re-establish the light related metre by extending the length of the metre by the factor 1.11194886884 times in order to define the Nautical Kilometre, in accordance with the new interval for time unit — Decimal Second (sd), which is 36%  of the SI-second. This need arises to DECIMALISE THE HOUR IN  RELATION TO ARC-ANGLE (DEGREE), and make the metric system meaningful: 'to establish a new Mise  en Pratique (see re-worked tabulated values for a possible reference standard).

Mohenjo-Daro evidence: An evidence of this fact or line of thought is the linear shell of Mohenjo-Daro, also designated the 'Indus Inch' found during the excavation of the Great Bath in 1921-22 AD. The Great Bath possibly was an astronomical observatory constructed to specific trigonometric functions with Breadth: Diagonal: Length :: 1 :2: 3, since the intended (and measured)  Breadth: Diagonal ratio was 23 ft. : 46 ft. or 7.01 metre : 14.02 metre i.e. the diagonal was TWICE its breadth. 

From available evidence, it is estimated that 'full scale' length measure of the Indus people was the Indus Metre (IM) being of the present TWO-Metre length. In my openion, it 

is pointed  that  the  civilisation  knew  of  the dimensions of earth; and applying that knowledge, conclusion drawn that 'they' used their Nautical Kilometre. Also, their smaller measure of the time of the day distribution were 100000 (10x 100x 100)  Indus Seconds to the day and night span. The duration of the 'Indus Second' was 86.4% of the SI second. It will not be out of place to mention that considering earth to be a 'hypothetical' sphere and knowing the (real) mean radius of earth - 6371 kilometre - it can be shown that the length unit, Metre, itself need a correction as : 

1 Metre (New) = 1.0002274512 metre.

Geoffrey A. Clark in a report on: Crucuno Stone Rectangle commented upon the unjustification on arriving at the dimension of used length standard, Megalithic Yard = 2.720 ± 0.003 feet, while Thom & Thom in their study of alignment at 'Le Mense' show the value of Megalithic Yard (MY) as 2.721 ± 0.001 feet; also equivalent ot the diagonal of a 2x1 remen rectangle ie. 5 remen, of 40 digits of Egyptian dominance (Thom & Ivimy - 1969). Dimensions of the Crucuno Rectangle are 30 MY x 40 MY, had its diagonal 50MY, and point in the direction of 'rising sun' on summer solstice, and to the 'setting sun' on winter solstice. In terms of the Indus Metre, these dimensions are 12 IM x 16 IM with diagonal 20 IM.

Indus Inch vs Mussel-Shell : RCA Rottlander in his Interim  Report No. 1 (1982-83) attempted to establish 'Mussel-Shell' as the basic standard of length measure of Harappans. This unit: '.... exhibit group of 5 units collected togather to form a unit of higher order, and shows 9 sub-divisions in total' ie. 6.71 ± 0.13 mm, which is in close conformity with Mortimer Wheeler's Indus Inch, being fourth root of 3 inches. The same is labled 33.53mm with a measurement deviation of only 0.3%. The deviation of mussel-shell (i.e. 5 times 6.71mm = 33.55mm) is only 0.36%.

Thus, these 'two units' are same  based upon which the Indus Metre, of two-metre distance was reported by this author. There is, however, a linkage of higher order scale, say of 9-digits which fit well among other cited multiples: 18-digit, 36-digit, or 30-digit (i.e. 3 & one-third of the 9-digit standard). 30 times Palma and 6 times the Indus Foot  form a close link of 'mussel-shell' with the Indus Metre. Nippur Cubit, is then 25% (or one-fourth) of the Indus standard of length measure. Newham's interpretation of Lunar Measure (geometrical designs at Stonehenge) to be 17½ Megalithic Yard, also speak a distance of 7 Indus Metres.

Thus, IM = 2½ MY = 4 Nipur Cubit ; & MY = 5 remen = 2.721 ± 0.001 ft.
It is, therefore, reasonable to inter-merge and infer that all these constructions ie. the Mohenjo-Daro (Indus Inch); the Crucuno Stone Rectangle (Megalithic Yard); the Rottlander's Mussel-shell; and the Stonehenge (Lunar Measure), speak of the same ' Standard of Length Measure' ie. the Indus Metre. Moreso, the idea of right-triangle assigned to Pythagoras - the famous mathematician really belong to the Indus people (c. 3102 BC),  and later on to Egyptians & the Megalithic Britons.

Metric Second and the Metric Calendar.
Decimalisation of time of the day, however, did not take-off grounds except for just 13-years  when  the French Republican Calendar was tried.  All along, the scientific community could not resolve decimalization of time and link it with a possible definition to replace the ‘Nautical Mile’ with the more favourable term like the ‘Nautical Kilometre’ even after 200 years of metric reform. This aspect and a definition for the metric second were projected in the paper: The Metric Second (ISI Bulln.; V25 N4; p.152-57; 1973 April), also defining the METRE in terms of time taken to traverse the distance  metre.     

 In the format of the Metric Calendar Year: 100 metric seconds equal ONE metric minute; 100 metric minutes make ONE metric hour; 10 metric hours (each) equal the span of metric ‘day or night’ i.e. 20 metric hours to the metric day (date change) TEN metric days form a ‘Decaday’ or TWO Quintodays or sub-weeks of 106 metric seconds, as : (a) Sunday, Monday, Tuesday, Wednesday, Thursday and (b) Sigmaday, Alfaday, Betaday, Friday & Saturday. 73 metric days to the ‘season’ and 73-decadays make the Metric Calendar Year, equal to TWO tropical years (cycles). In angle, the circle has 400o  i.e. 100 degree to the quadrant (instead of 90o). Like the hour-minute-second, each degree metric has 100 minutes and each metric minute 100 metric seconds (1o x 100' x 100''). ONE minute of angular arc at the center of Earth represents a ‘nautical kilometre’- like the erstwhile nautical mile. As the Earth spin in its axis, the time difference per degree longitudinal transit across the Sun is 5 metric minutes (instead of 4 minutes). 

Although, the format of Metric Calendar is UNIQUE in itself but it lacked support and acceptance, since most ‘religious heads as also the scientist community ‘felt the need  to hold on to the 7-day ‘sabbath cycle’ and disfavoured addition of THREE extra days viz  Sigmaday, Alfaday & Betaday between Thursday and Friday, as projected to make the ‘Decaday’. The investigation for establishing a possible ‘Length standard used in the Indus Civilisation resulted that their technological skill was far ahead of  present day humans on Earth; and that their ‘length unit’ was TWICE THE METRE and possibly they knew of time division of the day into 10 x 100 x 100 Indus seconds.

DECIMAL CALENDAR REFORM

Is the present 4-year and the ‘centurian’ year rule, for leap day accounting, used in the Gregorian calendar satisfactorily? Yes, and perhaps No! If the month of July is reduced to 30 days (rather than 31); the Gregorian calendar in TWO halves can be of 26 week duration ; or alternatively four equal quarters with January, April, July and October (31 days) and all other months (30 days) each may have 31, 30, 30 days or 13 weeks in each quarter, to form the 
52-week year, leaving  the remaining period, in terms of ‘solar days’ shall be 1.24219878125 d. The solar day can also be of   24hx100mx100s (or 240000 decimal seconds)  in place of 24h x 60m x 60s on the clock time. The period over 364 days can be heaped over as to have 5 years of 52 weeks and the 6th year to have an added 53rd week as leap week of the year, according to the leap week rule (refer box for Clock & Calendar for details of astronomical considerations).


360o to a circle and 90o to the ‘quadrant’ are also retained. However, like the ‘hours & minutes’ each degree (in angle) has 100 minutes ( and each decimal minute has 100 decimal seconds) unlike the present 1ox60'x60". The Nautical Kilometre (decimal) works to : 1NKmd=1.111948868884 Km. Using the known value for the ‘velocity of light’, the mean distance of Earth from Sun is 1.3445587453 x 108 Kmd ; and the distance METRE, after correction, can be defined as: ‘Metre(m') is the distance traversed by light, in vacuum, during the time interval 1/97059575.22th of the decimal second’.In Systeme Internationale d’Unites(SI) all derived units, dimensions & quantities can be easily derived by using : 

(1) time conversion factor, tf=0.36, and (2) distance conversion factor, ds=1.11194886884  or their reciprocals 1/tf  and 1/ds  which become handy tools to derive various parameters. During the transition period, representation of Dual Time Scale on the same dial is easy, convenient and cost effective, achieving the transitional change over to a surest, easiest and cheapest proposition.  As the Earth ‘spins’ in its axis, ‘local time’ at any point East or West of ‘Date line or Zero longitude’ can be determined as six and two-third decimal minute(against 4 solar minute) per degree longitudinal transit across the Sun. The face of clock shall, however, show 25 minutes where present clocks show 15-minute marks i.e. for a time span of 5 minutes (or as at ONE o’clock position) the equivalent time would be eight and one-third decimal minutes.

It is easy to account or convert completed number of ‘solar to sidereal’ days or vice versa, using the multiplication factor: One solar day equals 1.0027379097 sidereal day; or One sidereal day equals 0.99726956598 solar day.

ASTRONOMICAL CONSIDERATIONS

The angle ‘radian’ can be fixed at 57o 17' 44".88 (570.2958) and for all practical purposes pi (() = 100000/31831 (exactly), which when run through a computer repeats all by itself after 5244th decimal.’ Nautical Kilometre (NKm') is the surface distance on Earth made by one decimal minute (1/100th of 10) of arc-angle at earth centre  instead of using the Nautical Mile. Naturally, the modified length unit: METRE NEW (m’) is the distance traversed by light in vacuum, during the time interval 1/97059575.22th of Decimal Second, (sd) corresponding to the distance 1.11194886884 metre - which is also the Distance conversion factor (ds).   Modified Kilogram new (Kg') shall be 1.37484725892 Kg.  In the ‘new’ format: 100 Decimal Seconds (sd) equal to 1 Decimal minute; 100 Decimal minutes (md) equal to 1 hour (same as the duration of present hour of 60 minutes). The 24 hour day and the seven day week, alongwith 900 quadrant and degree in angle are retained but devided into 100' x 100". One Light Year is the distance traversed by light at its uniform velocity, during one year. This is: 87658127.7047Sdx97059575.22m'=8.50806063986x1012kilometre new (Km'). Duration of the tropical year is: 365d.24219878125  0.07614 (t-1900) days, where t is the Gregorian Year; and that for the Lunar month or lunation is : 29d.5305882  0.062 T days, where T is number of centuries after year 1900 AD.  Seasons depend upon the duration of sunlight falling at any place of latitude,(.  Sunlight = 12+2/15 Sin-1 (tan( tan () hours, where ( is the declination of sun at the place of latitude (()  positive (+) for north of equator & negative () for south of equator. The rate of Precession of Equinoxes is given by : 50".25645+0.000229 T per year, where T is the number of years after year 1900AD. This shall be Y1999 = 50". 278892 or 00.01396635888. This means that it will take 25775y 292d 4h.906178328 for precession of equinoxes to take one full circle. Phase or Tithi is 1/59th of Two lunations period, each being of 1.00103688474 days or 966/965 (i.e. in 966 solar days, there shall be 965 tithi or phases).  Nakshatra/Asterism  is : 1/27th of the duration of sidereal period of the moon, each being of 1.01191337037 days or  849/839 (i.e. in 849 solar days, there shall be 839 Nakshatra or Asterisms).  The 19-year Metonic Cycle has 6939.60177683 days, which agree with 235 lunations (6939.6882035 days or 6939½ tithi) and 254 sidereal revolutions of moon (6939.701894 days or 6858 Nakshatra).  

The day continue to be of 24 hours and the Week of 7 days - SUNDAY (00/07) to Saturday (06). The year number changes after 52 weeks (W) formatted in two half years - W00 to W25 and W26 to W51. The remaining period of 1.24219878125 day is ‘leaped’ over as an extra 53rd week (to be called LEAP WEEK of the Year XXXX) at intervals of every SIX (6) years, as per leap week rule. 

NEED THERFORE EXISTS for an open discussion to decide a ‘calendar format’, which can be acceptable to the whole world, for international trade and a common dating system. It may, however, be pointed that ANY SUB-DIVISONS of time of the day are possible (be it solar, metric or on the sidereal basis) decimal or otherwise. The important factor is where from we start and what ‘basic reference’ is chosen, depending upon which all other parameters shall need examination. The ‘New Calendar Plan’ can be introduced as the dawn welcomes the First rays of SUN on the closest winter solstice, which according to one thought coincides with the birth of Lord Jesus.  

THE LEAP WEEK RULE: An 896-year span shall have 327257.01010776 days, to account 159 ‘leap weeks’. All years shall have 52 weeks, OTHERN THAN THOSE YEARS DIVISIBLE DIVISIBLE BY SIX (6), which shall have an added 53rd week as the leap week of the year, only TEN (10) additional inter-calary leap weeks need adjustment at a frequency of every 90-years - the first three (3) years later (i.e. during 93rd year) and the last three (3) years earlier (i.e. during 87th year), if the 896th year itself happen to be divisible by SIX (6). An accumulated ‘under accounted’ error of only ONE DAY shall creep into after a long period of 88645 years. 

This had been, UPDATED to 834-year/148 LWks scheme,(during my discussions with Calndr-L group) as:

THE LEAP WEEK RULE (Reworked)

An 834-year span shall have 304611.9937836 days, to account 148 ‘leap weeks’. All years shall have 52 weeks, OTHER THAN THOSE YEARS DIVISIBLE BY SIX (6), which shall have an added 53rd week as ‘Leap Week of the Year XXXX’. In addition, only NINE (9) additional leap weeks, need be included at a frequency of  (87,90,96,90,96,90,96,90,96) years ( except only the first three (3) years earlier (during 87th year); since 834th year (i.e. year 2838) itself happen to be divisible by SIX (6).
An ‘over- accounted’ error of only ONE DAY (0.000007454 day per year) shall creep into after a long period of 134161.2508728 years (134161 years 91 days 15.10399407 hours). As against this, the Gregorian calendar accumulates such error in 3319.846457 years. 

Visit the site: http://www.the-light.com/cal/  and view files under bbv_….> to get more details about author’s contributions.
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DEFINITION





“ONE DECIMAL SECOND (sd) is the time interval between any TWO events that take place during the fraction 1/24000th of the solar day; and correspond to 3309347437.2 periods of radiations of cesium 133 atom, at defined hyperfine levels, when the atom is at rest.” This is 36 % of the SI-Second; or 1/87658127.7074th of the tropical year. 
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