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My elucidation of the various phases of the Greal Pyramid's design Ras
led me fo percevve Ehat if i3 an expression of the Truth in siructural

form,

I droclasm, with humility and yet with confidence, that the Pyramsd's
Message establishes the Bible as the nspived Word of God, and festifies
that Jesus Christ, by HIS DISPLACEMENT, paid the purchase price
gf mankind’'s Redemplion, and efzcied the Salvaiion of all who éruly
believe in Him.

This Message concerns all mankind, bo whom, in a humble spirid, this
work o5 dedicated, in the hope that & may bring enlightenment and

comfort fo many,
D. D.



INTRODUCTION

IT is very probable that the reader has already perused many other
books dealing with the Great Pyramid, and professing to elucidate its
mystery, and to demonstrate its connection with ancient astronomy and
its supposed confirmation of Biblical prophecy. The history of modern
Pyramid theory is not a long one, commencing only in the second half of
the 18th century., Druring the latter half of this centurv, and at the beginning
of the 1gth century, several works were published containing the theory that
the Pyramid's base measurements were an intentional representation of the
number of days in the year. A considerable advance in Pyramid theory
was made in the year r85g, when Mr. John Taylor, a London publisher of
some repute as a literary man and mathematician, published a book advanc-
ing the hypothesis that the proportion of the Pyramid's height to its base
circuit was that of the diameter of a circle to its circumference, that the
Great Pyramid was built to convey a Divine Revelarion, and that its unit
of measure was the Polar Diameter inch.

Stropg confirmation of Taylor's theories was furnished by the survey
undertaken by Professor Piazzi Smyth in 1864-635. The interior of the
Pyramid was carefully measured, and angular measurements were taken of
the casing stones in sifu, and of the slope of the passages., These measure-
ments indicated the prebability that the Polar Diameter inch was the unit
of measure employed ; that the base circuit was a representation of the
solar year; and confirmed Taylor's theory relating to the proportion of
height to base. This survey and the accurate survey made by Sir William
M. F. Petrie are very fully discussed in the present work, and furnish the
materials for the authors’ reconstruction of the Great Pyramid.

In 1865 Mr. Robert Menzies advanced the theory that the Passage
System was a chronological representation of prophecy ; that the scale of
the chronology was one Polar Diameter inch to a solar year, and that the
(sreat Gallery symbolized the Christian Dispensation. Subsequent develop-
ment of this theory indicated that the entrance doorway to the Antechamber
symbolised the beginning of the final period of Great Wars and Tribulations
prophesied in the Bible. It should be noted that these identifications were
made long before any evidence had been obtained from Egyptian texts to
show that this interpretation was correct, and before anything was known
about the ancient Egyptian Messianic prophecy.
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vi THE GREAT PYRAMID: ITS DIVINE MESSAGE

Menzies” theory was adopted by Piazzi Smyth, but, unfortunately, he
also adopted Menzies’ idea that the Christian Dispensation began at the
Birth of Christ, and accepted the date of the Nativity as 1 AD. The
Christian Dhspensation, of course, did not begin until the Resurrection, or
until Pentecost of the Crucifixion year, and had this been realised by Smyth
and his followers, and had they adopted a perpendicular co-ordinate instead
of a vertical co-ordinate for the end of the Grand Gallery, they would have
defined, fifty-nine vears ago, the precise date of the beginning of the Great
War,

Many Christian thinkers realised that it was incorrect to date the
beginning of the Christian Dispensation from the Birth of Christ, and pro-
test was first made in 1881-82z by the Rev. Commander L. G, A. Eoberts,
who teok up the matter with Smyth's followers, but was unable to persuade
them to accept his views. About the same time, Dr. H. Aldersmith and the
Rev. Dr. Denis Hanan both agreed that if the Grand Gallery symbolised
the Christian IMspensation, then the commencement of the Gallery must
necessarily symbolise the date of the Crucifixion or that of the Pentecost
of the Crucifixion year,

But it was not ontil 1go5 that Col. J. Garnier, R.E., published a work
entitled * The Great Pyramid, Its Builder and Prophecy,” in which he
identified the beginning of the Grand Gallery with the date of the Crucifixion.
His system of chronelogy was invalidated, however, by his adoption of 31 A.D.
as the date of the Crucifixion and by his use of a vertical instead of a per-
pendicular co-ordinate at the end of the Grand Gallery. Nevertheless, he
obtained the date of 1913 A.D. for the beginning of the War Chaos.

Following this short history of the development of Pyramid theory,
the writer desires to submit a brief epitome of the subjects discussed and
the conclusions reached in the present work. It is demonstrated that—

{1} The Great Pyramid is a geometrical representation of the mathe-
matical basis of the science of a former civilisation,

{2z} This former civilisation had condenzed its knowledge of natural law
into a single general formula, and the application of this formula was
analogous to the modern application of Einstein's Theory of Relativity.

(3) The universal application of this formula in the world of this former
civilisation left its impress on every form of constructional expression,
whether ethical, literary, or artistic.

{4) This civillsation was anterior to all other known civilisations of the
ancient East. These civilisations were established by the former civilisa-
tion, firstly, by intercourse, and finally, by migration, and their various
phases of ethical, literary, and artistic expression all bear the stamp of the
original scientific principles of the former civilisation.

{3) The Egyptian Records define the geometrical dimensions and the
unit of measure of a Standard Pyramid that constitutes the geometrical
expression of the ancient Law of Relativity.
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{6} The survev of Sir William M. F. Petrie shows that the Great Pyramid
of Gizeh 15 the Standard Pyramid defined by the Egyptian Records.

(#) The Passage System forms the graphical representation of an
elaborate system of pmphetmnl chronology, intimately related to the Biblical
prophecy, giving various essential datings for the “Christian Dispensation

and accurately predicting the precise dates of the beginning and ending of
the Great War

(8) The P:.:r:amjd symbolism, when considered in conjunction with
Biblical prophecy, indicates that its message is addressed to the present era,
and that the final Time of Tribulation, so often prophesied in the Bible, is
now Upom us.

The reader will realise that many new and startling interpretations are
prﬁemed that will give ample scope for criticism to students of many and
various branches of science. The authors do not claim to be experts in any
particular science, but believe they have succeeded in co-ordinating the
fimished work of the best authorities in each particular branch of knowledge
that is allnded to in this work.

It will be found that the work naturally divides itself into the following
subjects (—

1. The History of Geometry and Metrology.
II, Gravitational Asironomy.
ITI. Astronomical Chronology,
IV, Archsology and History.

V. Theology.

This range of deep and apparently unrelated subjects is necessary
becanse it is found that the literary records of the ancient civilisations of

the East—but particularly those of the Egyptians and Hebrews—indicate
that the mathematical application of the ancient Law of Relativity governs
the ancient form of presentation of each of the subjects enumerated,

A brief discussion of the scope of the present work under each of these
headings will not be out of place.

1. THE HISTORY OF GEOMETRY AND METROLOGY,

It is shown that the system of ancient metrology was founded upon
two functions of the earth and its orbit, the standard time unit being the
solar year, and the standard distance unit a decimal sub-division of the
earth's Polar Diameter. This standard distance unit is established inde-
pendently from innumerable ancient metrological sources, from the Egyptian
texts, and from the Great Pyramid itself, as the primitive or Pyramid inch,
of the value of 1-0o11 British inches. Twenty-five of such inches are one
ten-millionth part of the earth’s Polar Radius, and are also equal to the
ancient Hebrew Sacred Cubit.



THE SURVIVING FRAGMENTS OF ANCIENT EGYPTIAN MESSIANISM
IN THE EGYPTIAN “BOOK OF THE DEAD"
COMPARED WITH THE MESSIANIC ALLEGORIES OF THE OLD AND NEW TESTAMENTS;
AND THE RELATION OF THE IMAGERY OF BOTH
TO THE STRUCTURAL SYMBOLISM OF THE GREAT PYRAMID,

WThe Pyramide and tha 'Book of the Dead® reproduce the samea orlginal, the one In words,
the olher in atona' (the fofe Sir Goston Maspers, [Mreclor-Gennral &f Anilquities fn Epgpl. )
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Commencing lrom ke Entrance or Descending Passage, the succesalve structural
features are as follows 1 —

{1} The 18t Ascondlng Passage=""The Hall of Troil In Darkness ™ ;

{2} The llorzonlal Passage and Queen’s Chamber (7 The Chamber of Second-—ar
Hew—DErth ) ;

{3} The znd Ascendlng Fassage of Grand Gallery=" The Hall of Truth In
Light* ; lts roof Hoe belng ralsed—* uplifted *—ly the extent of tho
Pyramid's Displacement Factor, above the lime of the roof of the ist
Astonding Passage. This b the symbolic equivalent of 5t Pauls siate-
ment that Jesus Christ = will raise o3 up by bz owa Power " (i Cor. wi, 14).

H_En.nnsnﬂmnﬁ.Eu“rnnuﬂ._.p_-aaq?uﬂ..ranﬂﬂwm_nn_:w_n.__. .E..._ﬂ—._-n
Gramd Gallery frefer to Mate LEVe, as detived fromn —_ﬁ"ﬂ H_.,__._m_..nm..._ﬂ_.n. anid
LX¥ In * The Great Pyramid : Tts Divine Mossago ).

{4) The st Low Paasape ; ..—._muhs ust, 1904, to 11 Hovemlber, ig1§,

{5} The Antechamber="Tlo Chamber of the * Triple Veil ™ ; 11 Hovember, 1918

=25 May, 1gad

(5) The and Low Possage; 39 May, 1028 ta 16 S 1934

{7} The King's Chamber=The Cliamber of the Cpen Tomb, also ealled * The

Mall of the Grand Oclent,”

The eentral Axinl Pans of the I cg I8 displaced eastwards from the centesl
Horth ta South Vertical Central Plane of the Pyramid by e extent of (he Pyramid's
Displacoment Faglor.  The Pyramid's Central Morth to South Vertical Plane cannod
Lo reached witlin the struclure until the Kin's Clamber s solered



E 1hs
waianim U]

b value BOF (= 00V =

e leogpth of whish W
The Esrh and it Orbit afe tas

;
Toi—
1
{ BL.
f Imilicatl,

i)
3 5] :;I-Imnhﬂ
1a
rectangle

R

-
a ‘2 Cirkd

B
:.?fﬁfégg
) &

b
/
o

§ e—sfo— N
ALRMMENTY
Lonnm o

THE GREAT PYRAMID
Ranr Veamcar NorTH = S0UTH SECTION
Dere or Bunnisa Uncerman sur Oee, 3000-29%00 AC
l=II;:l H‘.In-#.g:l'

ikl
) M

1 - el am Ay

iz (]
I;lﬂ' !'[ ]
'?’”

| i) iiﬁyi:
i1 j HIR[
TR 1;?{;&
AT I F !
EH H@Mﬂ
EH b "E’ﬁlli”




4 TALKS ON THE GREAT PYRAMID
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FLATE 1l.

& BORN “THE LORD OF THE EEBMTH"'—ﬂu:LﬂIﬂE"II‘I:dI * and His " 8th

* of Circumcision (Levit. xii, 3 ; Luke ii, 21) coincided with * the st day ** Mtl"ﬂﬂ!d-tp' of
Tai; ﬂwﬁwﬂr which wers both * holy Sabbaths " (Levit. xoxiii, 30}, regardiess of the
day of the whish they fell. Inthupumhr}'m ﬂu!zda.ﬂt'u}l the actual
“kl Sabbath Now the revision in 1446 B.C. at the Hme ol Joshoa's © ong da d: {Hutu*“'tu-
p: ik altered the weekly Sabbath from the original 7th day to the original 15t day of the
(i, ta;nth:hhh}thmrudmnedhych:kﬂm The circumstances of the Resmection
1-:.11:31:: what this prﬁgund{‘intcmp."\
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THE SOLAR YEAR AND THE MESSIANIC YEAR 5

THE FEAST OF TABERNACLES PREFIGURES THE NATIVITY.

The Feast of Tabernacles began on the 15th Tisri and continued for 7 days. FOURTEEN
LAMES were sacrificed on each of the 7 days. With the Nativity on the Feast of Tabernacles,
these 7 days would be the initial 7 dayvs of purification of Levit. xii, 2, prior to our Lord being
crevmeised on the Sth day (Levit. xii, 3 and Luke H, zz). With this realised, the symbalical
significance of the fourtesn lambs of the Feast of Tabernacles becomes apparent as soon as we
read Matt. §, 17.  This deals with the generatons prior to the Birth of our Lord. These are ~—

Abraham to David " . an .. 14 generations.
David to Jewish Exale .. .s i +« 14 generations.
The Jewish Exile to Christ .. ‘e .+ I4 generations.

Moreover, at the Feast of Tabernacles beginning on the r5th of Tisd, the Divine Com-
mand in Levit. xxiii, 30, states * ye shall keep a feast unto the Lord 7 days: on the first day.
shall be a Sabbark and on the sighth day shall be a Sabbaik.”™™ Why ?  Because our Lord was
to be born at the Feast of Tabernacles, in a vear divinely uﬁtu;utu& in which the decreed 1st
day should fall, in the natural course of events, upon a Sabbath. This occurred in B.C. 4, in
the vear that saw the Birth of our Lord. In that year the first day of the Feast—the 15th
of Tisri—fell on the Sabbath, Saturday, 6th October (Julfan} and the decreed Sth day fell on
the Sabbath, Saturday, 13th October ( Julian) when our Lord was circumcised.

ing points to sur Lord having beea born at the Feast of Tabernacles, the Romans
having arranged that the enrolling or census should be taken at the great guthering of the
people for this Feast. In B.C. 4, the actual day of the Feast of Tabernacles fell on 6th October
{Julian), & Sabbath (s.e, Saturday). If we take this as the day of the Natvity, our Lord
was taken up to the Temple on 15th November, and shortly afterwards tzken to Egypt.
He would arrive in Egypt at latest early in December, where He remained until after the
death of Hered on the following 18th Janwary. He returned to Mazareth some time in
February, and His parents went up to Jerusalem to be present at the Passover on the follow-

ing 315t March (refer to Plate 1.)

THE COURSE OF ABIA CONFIRMS THE DATE.

The date of the Nativity at 6th October does not, therefore, depend upon our interpre-
tation of the statement concerning the coorse of Abia,  The two, however, are mutually
eonfirmatory, 1t being admitted that the course of Abia (Luke i, 5) began fiftesn months
before our Lord’s birth. Now there were 24 ordees for ** the governors of the sanctuary
{I Chron.,, xodv), and Abia was the eighth. In the paraflel cases of the twelve
cptains that served the king, and the twelve officers of the royal household, the courses
began with the year (at 15t Nisan), and completed the year, a course for a month (I Chron.,
v, 1-25 and I Kings, iv, 7). By the same sequence, the 24 orders of the priests above
began on 15t Nisan and completed the year, two courses a month. This is not necessarily so,
but if it gives the 6th October Nativity date, the two lines of evidence are in agreement. In
such case, the 15t course would begin at 1st Nisan in B.C. 5, and the 8th course, that of Abia,
on 15th Tammuz of the same year. The Nativity was fifreen months later.  This gives the
15th Tisri in B.C. 4. Now, 15th Tisri is the date of the Feast of Tabernacles, and in B.C.
4 15th Tisri coincided with the 6th October. The two items of evidence are therefors in
agreement.  Char Lord was born on 6th October, B.C. 4. This is all fully discussed in ** The
Great Pyramid : Its Divine Message,” pages 463 and 471.

* RESURRECTED “THE LORD OF THE SABBATH."—In the year of the Crocifixion
thers wers again a * st day " and an “ Sth day.” These (sl not on the sth dav of the weel bt
on the ist dav of the wesk. Our Lord was selected as God's Passover © Lamb ° on the toth
Nisan (Jobn xif, 23-33; Joha i, zg; Rev. xif, 8; ! Cor. », 7), when the Passover lambs were
selected [Exod. Iii,rdf]- [l'hi: was oo * Palm Sunday,” the ™ 13t day ™ of the week. Aftor His
Lrucifixion and burial, He rose again from the dead on the 1st day of the wesk, 17th Nisan, an

the 3th dav.” He rose as ' The Sun of bteogspes.”" Bom " the Lorld of the Sabbath
|Mark ii, 28) ynder the Law, He was resurrected ** the Lord of the Sabbath * Lringing in the New
Hirth and the New Covenant, and conseerating His dav of Resarrection a9 the Sabbath (Rest-day)
R the New Covepant. What happened {2 the week in the time of Joshua again occurred at
JSurtection.  Sunday is therefore the Christian's Sabbath (Rest) by the New Spiritual " Circum-
fimon of Christ ™ (Col. i 11-14), who i= both ** the minister of circumeision  [Rom. xv, 8] and
the Lard of the Sabhath " (Mark ii. 28). That ks why circameision was oo ** the Bth day.

X2y
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A recently discovered geometrical representation of the Pyramid formube for the Equoinoxes
and Solstices from 4429 B.C. to 2001 A.D:. gives essentially the same resuits—within less than
an hour of variaton=—as are to be derdved from Flansen's solar tables. The P‘:."I."-!.I:l:!ili Tﬁ?fﬂfﬂhﬂ'ﬂﬂ
8 given in terms of the Displacement Factor and other simpls tunctions of the geometry of the
solar year circle, Hansen's solar tables are confirmed by Newcomb's discussion of all recorded
eclipsss from 721 B.C. to 1750 ALD,

NoTE~-The Dates given above for the Solstices and Equinowes are the exact Julian dates
lor the partienlar vears stared  The wsval Telian Jates given by Christian chrosologers are for
the zmd I:EI:I.I:I:I:I"I,? A0, Thiz confrme the date af u::;:iu al the maditional Chrostian Calendar,
For explanation of Gregorian Calendar dates refer page 8,

SUMMER SOLSTICE

Sifen 197 e ALIY

PLATE IIL

The above diagram shows the Displacement Factor defining the 15th Nisam beginning
Sunset §th April, A.D. 30, as the day of the Passion of our Lord. This iz confirmed by the
Great Pyramid daling which Is 4028.531789 A.P., it 15th Nisan, Tih April, A.D. 30,
1-20 p.m. at Jerusalem, the time when our Lord was on the Cross.

The governing physical properties of th: earth and its orbit (as given in Bookiet Ne. 1
Pags 12), the Crucifixion date amd the expression of SPIRITUAL UPLIFT accorded to man
on that date are afl dofined by the same Displacerrent Factor. Thizs comstifotes a clear
declaration—given in terms of God's Creafive Law—proclniming THE DIVINITY OF OUR
LORD JESUS GHRIST, and tonfirming the words of the Apesile concerning " The mystery,
which fram the beginminz of the world hath been hid in God;, WHO CREATED ALL THINGS BY
JESUS CHRIST,” “in whom are hid all the treasures of wisdom and knowledge.”
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PYRAMID RECORDS 3
TABLE L

THE TWO RECOGNISED FORMS OF SOLAR YEAR IN ANCIENT
TIMES.

(STATED WITH REFERENCE TO MODERN CALENDAR YEAR FOR IQOI A.D.)

The Solar Astromomical Year. The Solar Vegetation Year.
Early Semitic
Astronomical Year 23 SEPT.
began at AUTUMNAL EQUiNox
Ancient November
WiNTER BEGINs .. Mip-Way .. 8 Nov, 1 Agricultural Year
_ began.
WinTER SorsTicE .. 23 DEC.
Chinese Agricultural
SPRING BEGINS .o Mip-Way .. 4 FEB. | Year began,
_ (B.C. 2448).2
Later Semitic
Astronomical Year 21 Mar.
began at VERNAL EqQuinox
Ancient May
SumMER BEGINs .. Mip-Wav® .. 6 May { Agricultural Year
began.
SUMMER SOLSTICE .. 2I JUNE.
AvroMy BEeins .. Min-Wav? ., 8 Avc,

AvTuMnAL Eguivox 23 SEPT.

% z. STONEHENGE TEMPLE OBSERVATORY AND ALMANAC
CIRCLE. (Plates I and II).

In our own country there exist hundreds of ancient structural devices for
indicating the principal points of the two recognised forms of the Scolar year,
The best-known monument of this nature is that of the Stonehenge circle. W
This consists of the arrangement of upright stones and lintels contained within pess s the
the earthwork circle, as figured restored, on Plates I and II. The Avenue iuressmies
Approach to the Circle cuts the Earthwork circle as shown on the Plates, i‘.‘.,.;.".‘;;.
1" The Chiness Shu-King." W. G. Old, pp. 301-2, and note. Translation of Book I, Sect. I, -

PP -2, and Traoslator's notes o sgame,

Encyel. Brit. (1rth Edit), Vol VI, p. 315
¥Hy ~Way " is intended 45‘ﬂ%iﬂl.-{mnhﬂ£mmanﬂquim:m5dlﬁn; ot mid-

way a3 defined by the interval in days.
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PLATE V.

PYRAMID NooN REFLEXIONS & SHADOWS

NOON REFLEXIONS OF
THE SUMMER HALF OF THE YEAR.

Midway between Vernal Equinox,
Autumpal inox or Vernal Equinox and Summer Solstics,
LEXIONS, Midway between Summier Solatice
and Autumnal Eqninox
REFLEXIONS.




PLATE VI.

PyraMip NooN RefFLEXIONS & SHapows

NOON REFLEXIONS
AT SUMMER SOLSTICE.

w
Fic. C ' y

SHOQTEST W, REFLEXION
OF THE YEAR.

SHORTEST 5. REFLEXION OF
THE YEAR

SHOQTEST E. REFLEXION
OF THE YEAG




PLATE VIL

Pyramip Noon REFLEXIONS & SHADOWS

MOON BEFLEXIONS & SHADOWS. HOOHN REFLEXIONS & SHADDWS.
1415 OCT. NOOM SHADOWS 17 APPEAD NG, OF THE WINTER HALF
27-28 FLB NOGHM SHADOWS ¥ DISARPEARING. OF THE YEAR.




PLATE WVIII.

Pyramip NooN ReFLEXIONS & SHADOWS

NOOM REFLEXIONS AND SHADOW
2=23 DEC. AND 11=12 JAN.

A B
UPPER LIMIT o= NOETH SLOPE
SHADOW ang
UPPER LIMIT ar SOUTHSLOPE
REFLEXION m mHe

E PLANE.
IN THE ALTITUDE PLAME OF
HOOM SUN).

WINTER SOLSTICE NOON REFLEXIONS
AND SHADOW
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{ 14 THE PYRAMID'S EQUINOCTIAL NOON REFLEXIONS.

The noon reflexions from the East and West faces of the Pyramid projected The Eaet xad
triangular images (Plates V to VIII) on the ground on each day of the year. guis n-nui-
Almost East and West respectively at the Summer Solstice (Flate VI), thew-i
Apex of each triangular image was Morth-East and North-West respectively D
from the East and West comers of the South Base side of the Pyramid at the""’"‘"‘“‘
instant of Vernal Equinoctial and Autumnal Equinoctial noon (Plate V, Fig. A).

This may be otherwise stated as follows :—(Plate V, Fig. A).

The East noon reflexion from the Pyramid projected a triangular image
ARB, on the ground. This triangle consisted of a base, AB, lying on the
Pyramid’'s East Base Side, AB, and of two other sides, which we may define, in
terms of the plan, the South side, AR, and the North side, BR, of the triangnlar
image. Thus defined, the line of the South side, AR, of the triangular image,
pointed due North-East at Vernal Equinoctial and Autumnal Equinoctial noon,
This was precisely the case during the period in history when the Pyramid was
thus operating as a Sundial of the Seasons. In modern times the phenomenon
noted would occur a day or so before the Vernal Equinox, and a day or so after
the Autumnal Equinox.

Similarly defined (and with reference to Plate V, Fig. A), the line of the
South side, DQ), of the triangular image, DQC, projected from the West face slope
of the Pyramid, pointed due North-West at Vernal Equinoctial and Autumnal
Equinoctial noon.

Y 15. THE PYRAMID'S DEFINITION OF WINTER.

The solid beams of reflected light proceeding from the East and West face
slopes of the Pyramid at noon had a forther remarkable property defining
Winter as distinct from Spring, Summer, and Autumn. Reference to Plates
V to VIII shows that in all cases the East and West Solid noon reflexions had a
sharply defined ridge line running from the Pyramid apex to the apex of each
of the images projected on the ground.

The East and West noon reflected beams had, therefore, each a surface Surfues of
seen from the North side of the Pyramid, and a surface seen from the South E:: b
side of the Pyramid. The side of the East or West noon reflected beam, as g fown
viewed from the South, always, throughout the year, appeared inclining awa}r
from the observer. The side of the East or West noon reflected beam, h&w—%
ever, as viewed from the North side of the Pyramid, appeared inclining away i
from the observer during Spring, Summer, and Autumn, but appeared over- v
hanging towards the observer during Winter, as shown on Plate VIII, Figs. S sad
F and G.
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PLATE XI
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PYRAMID RECORDS 23

Apart altogether from this evidence, however, we know that the noon
phenomena of the Great Pyramid automatically fixed the November Agni-
cultural year. Now the Calendar years of 360 and 365 days were in use in mmﬁ
Pyramid times, and the November year, beginning the sowing seasom, had Hs f.‘
previously been fixed—the fixing being monumentalised in the names of the yar ers
Calendar seasons. It is clear then that the Pyramid’s noon phenomena gave a m
high degree of accuracy to an adjustment of the Calendar year in relation to the e |
Solar year that had already been long previounsly effected.

The fixed November year, again, is confirmed by the dated Calendar
records of the activities of the agricultural (or Solar) year during the period of 2u=d,
Dynasties VI, XI, and XII. These are as graphically represented in Plate [X,

Column 1, stated with reference to the Time Basis of Column 2, and as compared f& AL &%
with actual conditions of Columns 7, § and g, stated with reference to the Jorember

Time Basis of Column 3.1

q 25, THE FESTIVAL OF THE DEAD.

Attention has been directed (in 7 135) to the fact that the 1st November
dating was intentionally observed instead of the beginning of Winter, seven
days later. The 15t November Pyramid phenomena defined the first day of the Pr=a
fixed agricultural vear of the Ancient Egyptians. It is with respect to this Cbwdur Yeer
fixed rst November year that the early Egyptian Calendar year was intercalated Soryearste
at the end of every five or six years. Hence the festival of the true beginning lnt Nesmber
of the New Year was observed in Egypt at intervals of this duration as early as TB"-' :

the time of Dynasties I and IL.2
At the time of Dynasty XII, the celebration of the New Year festival took peried
the form of lighting lamps for the dead on the last day of the old year and the L2
first day of the New Year.? As Dr. Frazer has pointed out, this proves that the s Nevember
New Year's Festival at this time was the ancient Festival of the Dead—the e Fesml of
modern All Souls’, or All Saints’ (1st-znd November).+ ':_E':""'_‘"
““The custom,” he remarks,® ““was observed throughout the whole of Egypt,”
and is referred to by Herodotus (I1, 62), 2s prevailing in the 5th Century B.C.
* On All Saints' Day, the rst of November,'” Frazer continues, ** the shops saciest
and streets in the Abruzzi are filled with candles, which people buy in order to f.'-'..."f".uﬂﬂ
kindle them in the evening on the graves of their relations : For all the dead E.Tm

come to visit their homes on that night, the Eve of All Souls’, and they need 1ot
lights to show them the way."” Homievser.
Similarly, he states, ** The Miztecs of Mexico believed that the souls of the | .
dead came back in the twelfth month of every year, which corresponded with Medess
our November. On this day of All Souls the houses were decked out to welcome is Nevambar.
the Spirits.™®
IDetailed axplanations are given in descriptions u-i Plates IX, X, and XT.

3For the data concerning this refar Section IT, § 56
S Breasted, * Ancient Records,” [, pp. 260-271. le:r. "hdonis, Osiris, Aths," pp. 241-242.

0 & domis, Osiris, AtHs" pp. 241-2.
Fibid., pp. 241-2.
*hid., pp. 244-3.




TABLE II.

ANCIENT INTERCALARY CYCLE AND ITS INTERCALARY

PERIODS.
g | TR R | sstgpler | e
T Duration on © Emﬁnnnnf.‘-!i:[a in mean years
Months. Days. Months. Days. Days.
6 73 = 2I90 73 = 2I90 2191.45632
11 I34 = 4020 I34 = 4020 4017.66992
17 207 = 6210 207 = 6210 fizog. 12624
23 280 = 8400 z80 = 8400 8400.58256
28 34T = 10230 341 = 10230 10226. 79616
34 4I4 = 12420 4I4 = I2420 1241825248
40 487 = 1I4b10 487 = 14610 t46og. yollo
46 560 = 16800 560 = 168oo 6801. 16512
5I 621 = 18630 G2t = 18630 18627 .37872
LY 6g4 = 20820 6g4 = zo08z0 20818.83504
63 67 = 230I0 =67 = 230I0 23010.29136
68 828 = 24840 B28 = 24840 24836. 50406
74 gor = 27030 QoI = 27030 27027 .96128
8o 974 = 29220 974 = 29220 2g219. 41760
_ 86 1047 = 3I4I0 I047 = 3I4I0 31410.87302
91 1108 = 33240 1108 = 33:4::' 33237.08752
97 II81 = 35430 1181 = 35430 35428.54384
o3 1244 = 37620 1254 = 37620 37620. 00000




TABLE IIL
THE CONSTRUCTION OF THE INTERCALARY CYCLE OF

ro3 YEARS.
- - —_— —— e
| Cumulatiye 350 Davs’ CaLEnpar YEar 365 Davs' Catuspan TEAR
Davs
ic | for Duration
W. P ;ﬂ.‘l Druration Day I Month [ Draration m,lkﬂl
Duration | Mean Years on ¢ Bedore {—} or on m;'“'s—-' 3
L of Cycie Atter {+] Cyele Abter |+
I Cyele Mean Year o
|'- i ol w-ﬂl
; In Moaths | In Days Cyels In Mosths | In Days
o | o. o o .00 o @ .00
I 365.24373 13 360 = 5.24 12§ 365 — 0.34
F 739.48544 24 730 | — 1049 a4+ Tio | = 0.49
3 1095 . 72816 3 toBa | = 15.73 364 1095 | — 0.73
& L4500, o ro88 48 i — F0.97 485 T — D.G7
g 2. 21360 ("] 1 — 35,51 God 181¢ -_ .21
6 | 37191.4363z 3 2100 = I.45 T3 zigo | — T.46
7 § 2556.60004 LH 50 | = 6.70 Bt 2555 | = 1.60
i IO2L O IF0 oF 2010 — IL.594 a7k 2530 — .94
g 3287, 10448 ey 3270 — I7.15 oG Jris - 3.18
e I Scr.4arzo 1z 3630 — 22 i3 1213 1639 — 2.43
tT || 4oty.56o02 134 DT + .53 134 4020 + 2.31
tz | 4383.50364 145 4380 | — z2.19 1458 4385 | + z.00
Iz 4748 13336 158 4740 — 8.15 1584 4750 + 1.84
I4 §II3. ggne IO Cfi-- - I3.40 1 §irg + .00
i3 Eard. 182 sgfo | — 1d.Ay k2 safn | 4+ 1.76
Ith sd43.887352 =) Sa20 — 23,84 o gh;._; + I.LZ
rr G200 . ﬂglat 207 Iy + .87 2oy 210 + f3, 37
18 ﬁm-gﬂ?ﬁ- 219 G50 | — 4.37 2194 G575 | + o0.63
I Goyp 05168 - baio = 907 31 + 0.39
20 7104 .85a40 243 7200 | — I4.8% 243 7io5 | + 0.T4
e JO.oQTLE 255 750 = 20.ia 255 7870 = o.12
=32 Bois.3 27 Boto — 2%.34 267 fo3g — Du %
3 H400. 38255 280 fAgonn — o.38 :;n Byqoo - .58
24 Aoy . 82428 292 Ao — .83 zpzd Brhg - 083
a5 SI3L.00800 Jog = F T - p1.07 9130 = 1.07
z6 4a6. 1072 ji6 — 16,31 3t U0 — I.3f
a7 || 980I.35344 325 9840 | = F1.35 3 - 1.5%
28 | 126, 70816 348 ioz3o +  3.30 F41 10230 | + .39
29 10592 03883 353 WD | — .04 353k 10553 + 2,08
30 o037 . adbo 3 pLae e — .28 gl H + 3.73
3 [IX22.52442 v LIy - 12.32 irra 11325 + 2
3z LIGBF . Foroq 349 tthipo — 17.77 3 1§ + z.23
33 130§ 300075 401 L3034 - 23.01 401 12055 + .09
34 12318, 25248 414 12430 4+ 1.7% 4T I2420 + 1.7%
s 12783, 49320 426 127% | — 3.50 420 1z785 | 4+ .50
ol e veen st ol e ool B B I o [ e
' - 13. 4 5L5 .
a8 e3frg.z2336 452 I3 — 14.23 4623 I_]ﬂﬂ'é + o.78
10 [4244 .4 474 B4320 | = 24.47 4743 14245 | + 0.53
40 t4600 . rodio a8y 14610 + 0.3 F. 5] 14610 + 2.9
41 1497493152 a3 agyo | — 4.9§ a9k 14975 | + .05
42 [5340.I5424 511 5339 = Io.i4 srrd [5340 | — 0.13
43 15705 43500 523 15890 = I5. §2 LEFO5 = T.44
Fr téayo. Groba £1g Ihogo —_ 30, (11 thafo - T
45 I64315.02240 547 16410 | = 25.92 547 16435 | — 0.92
4% 1681, 18512 ] 1800 — L.IF o 16800 | = .17
47 17 160. 40784 573 7o — .41 §72k 17165 = [.4%
48 17531.65036 584 | 17530 | — 11.63 sguﬂr 17530 | — 1.6%
49 17895, 80328 ﬁ 7o — 18.89 tFige = .30
L1 idafiz.ry 18240 —_—3. 04 1820 - 3.14
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TABLE III. 29

THE CONSTRUCTION OF THE INTERCALARY CYCLE OF
103 YEARS.—(Confinued).

—

|
'! Cumulatie 156 Daws' CALENDAR VEAR I 365 Davs” CALENDAR YEAR
i Davs
Cwelic for Duration
Voars | in Duratien ~ |[DaylMeahli  puation | BE i enee
Duration = Mean Years an Baioea {==} ar on | Bafore i—} or
- ol Cyecle Adter |+ Cyeln | Adter (+)
| Cycle H o | Bepinning of
I Mg Yeus of " Meen ¥ear of
| Ia Monthe | En Days Cyele In Mooits | Lo Days Cyeln
§3 || IBp@3.S2144 633 thooe | — 2.4z Gt thogs | + 3.38
i1 19337 .36416 B43 g0 | — r.86 | Ggsi 19180 | & .14
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57 || 20#15.93c04 a4 2af 20 = I.I (27 mBan | + 1.16
s8 || arrd4.o777e Fod 21180 - g0l | o6t | arids + o,92
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60 || zt9r4.36320 ' TIO 21500 | — 14.38 3ok 21915 | 4+ T.44
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65 3740. 77680 . FAl 23730 | — 1078 7t | 137e0 | — o078
&5 | z3tob.orggz || &0 24000 — 1,02 fo3l #3105 | — I.03
87 | =a471.236224 0 g 24450 — 27.28 Brg 24470 | = 1.26
64§ 24839.50490 B2B | 24840 | + 3.49 328 24840 | + 3.43
g arzar.rarid ¢ &40 I L300 | = I.75 Baok 35305 | 4 3.25
Jo 2535690040 ¢ B3z | zsifo | — G.g9 Bszd z5gfe |+ 3.0
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7 262g7.47584 ¢ By | 26280 o ! 76 ahgoo © 4+ 2,53
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7 a77sd.agbyz 0 925 . p7so | — B.as gagt | 2rmSe | ok 1.55
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78 || z8488.03216 | S4p | 3470 — 13.93 zhago + 1.of
] 38834.17488 | 06 288 10 T P Qo g 3BELE + o.83
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of 35063.30113 F 1168 | 3f040 | — 23.30 piadg 35065 | + L.p0
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30 TABLE TV.
THE SERIES COMPRISING THE PERIOD OF THE CYCLE OF

721 YEARS.
|

Intercalary

_Fu.r at Subtraction of af
Mo, of | Interval | Cumula- | Table IT, |7 103 vears' tj’l:lp;ﬂ?rdu‘m
Serfes, | io vears. |Hve Years| equivaleny eamulative years aof series

to Year of b abtain wear in preceding columao.

Series.

120 cumulative years of series.
Deduct 103 =1 primary solar cycle.

(1) 120 120 | I¥ 7 Year of Tables IL. and IIL.

240 cumulative years of series.
Deduct 206 =2 primary solar cycles.

(2) 120 240 34 - Year of Tables II. and IIL

360 cumulative years of series.
Deduct 309 =3 primary solar cycles.
| =

{3) | 120 360 51 5T Year of Tables II. and III.

480 cumulative years of series.
Deduct 412 =4 primary solar cycles.

(4) | 120 480 A8 68 Year of Tables II. and III.

Bor cumulative years of series.
Deduct 515 =35 primary solar cycles.

(5) 121 boI 86 86 Year of Tables II. and IIL

721 cumulative years of series.
Deduct 618 =6 primary solar cycles.

(6) 120 721 103 ro3 Year of Tables II. and III.
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9 5z. THE ORIGINAL LINEAR UNIT AND THE ORIGIN OF THE
COMMON CUBIT.

Sidet The division of the arowrs square side into roo parts—as observed by
=1080.86 units Horgdotus and Horapollo—supplied the common Egyptian cubit of 20.6066
e units=z0.63 British inches. The most general value of the common Egyptian

206068 waits cyibit observed by Petrie in the best work of the Pyramid builders is 20.629
Hritieh nches) British inches, from which the original selected unit=1.0011 British inches, as
1peimisies  gtated to 4th decimal place, or rodduoths of an inch longer than the British inch,

amit=1.

_— The latter values agree closely with the mean Gregorian year value of
3635.2425 days as basis, giving a basal circumference of 3652. 425 selected units
of length. These units we may now define as * Primitive inches,” and here-
after refer to simply as P inches, or P*, avoiding confusion with British
inches by stating the latter as B inches, or B,

q 82. THE ANCIENT EGYPTIAN SYSTEM OF MEASURES.
Amciant
o] With the preceding data as basis, it is found that the ancient Egyptians

seddn™  formulateda system of measures that, in the case of circular areas, and sectors
rulationabin is of circles, avoided the repeatedly recurring trouble of the w relationship. By
Sizaple employing in their everyday work separate units and scales for circumierences,
cmbinbed  diameters, and areas, they avoided calculations that embodied the troublesome
cndeasd  ratio of d;ameter to circumference. Simple formulz were drawn up from
sswmants of  ohich the circumferences and areas of circles, or sectors of circles, were im-

-HT L :
“L... mediately obtained from the diameter, or vice versa.

o
eiberband " Sectors were correctly treated by analogy as triangles, by the following
true relationship (—
Area of Sector .. .. =% Base™ al Sectorx " height " of Sector.

= Arc of Sector x radius.

The gerometrical analogy leading to this relationship is explained for the
particular case of quadrants in Plate X1V. The same treatment holds for
similar sectors, 1.2., sectors whose arcs are subtended by the same angle.

The principal units of measure formulated to effect the various translations

I:ﬂl'lnﬂ Oares

"‘%’ were the following :—
The Linear Digit, Foot and Cubit of Diameter,
| oty The Linear Digit, Foot and Cubit of Circumference.
fﬂ"._ll'!,ﬂ The Linear D:I-:g:it, Foot and Cubit of Sq'l.'lare Measure,

Figures

q 83. THE SYSTEM OF LINEAR UNITS.

(The algebraic relationship of units is as stated in Section ITT. Description
of Plates, 9 137a).
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To obtain the Units of Diameter, the standard diameter of 1162.6 P*
(=1163.88 B") was divided into :—
The Units of {a) 64 diametric cubits of 18,1656 P* each (18.1856 B").
DHametar. b) oo w eetof yr.Gaé P, (r1.6388
? ; » dgits of o.ya66 P*  , ( o.7274 'g-%
The Units of Circumference were obtained by dividing the standard
circumference of 3652.425 P* (=3656.44 B”) into :—

Usits of I:t} se0 circumferential cubits of 18.2621 P* (13.2822 Q
ircomfsramar. (b} zo0 o foet of 13.1748 P7 En.tﬁﬂ:
{c) 5000 " digits of o.7305 P* ( e.7313 B).

The Linear Units of Square measure were derived by dividing the side of
the square of area equal to the area of the standard circle into :—

The Linsar {a) 5o common cubits of z0.6066 P (20.629
e (b) tfico linear digits of  o0.6440 P* E 0. 6447

An illustration of the various units in operation is figured on Plate XIII.
Here the rdwth strip of arowrs, f.e., a strip of 100 common cubits long by I
common cubit wide,=area of sector, of arc length 12 circumferential feet, and
diameter 50 diametric feet. Worked examples are given in Section IIL, § Y
137, band c.

9 84. THE SACRED HEBREW CUBIT.

The Divisien Comparative scales of the various units are figured on Plate XV. Refer-
theifiee ence to this shows that there are 25 Diametric Digits in the Diametric Cubit,
w3 and 25 Circumferential Digits in the Circumferential Cubit. These suggest
that the Basal Cubit of the original Primitive inch system consisted of 25 P.
Baml  inches. This gives the value of the Sacred Hebrew Cubit as derived by Sir
g Isaac Newton, and since confirmed by the metrological researches of Oppert,
“ Petrie, and others. This again confirms the sequence as to Euphratean origins
obtained in Chapter I.

Completing this connection, Petrie finds the 25 inches’ cubit in use in
Emm“ Egypt during the period of Dymasty XVIII. At this time the Egyptian
ipring parisd Igngua,g& and the political and religious institutions of Egypt were strongly
Demination in i finenced by a powerful Semitic faction in Egypt.! Around the same time
Sums peciod Stﬁnehenge and similar monuments were being built in Britain by a race whose

for Comatree- goironomical and metrological culis evidence Egyptian influence, yet whose

tien of stone

grele st o folklore and traditions indicate Semitic origins.
Bubrew Suared The Sacred Cubit of 25 P. inches (Plate XV) never occurs in Egypt unless
m pue  during periods of Semitic dominance. The other systems of Plate XV belong to

st meruree the whole period of Egyptian history. The fact that these systems were

seivediremit. ;. - ced from the scale of the Sacred Cubit of 25 P. inches again confirms that the

TheRelaed b ovptian units of measure were not formulated in Egypt. The sacred system

E.’n‘lﬂ"ﬁn and its derived Egyptian Units all clearly belong to the period of the former
civilization pictured in Y T 41-47.

\Petrie, ** Hist, Egypt,” Vol LI, pp. 146-152.

4
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q 85. THE FOOT OR SACRED HALF-CUBIT OF 1z2f INCHES.

Tha Sacred According to Petrie, the half-cubit (124 inches) appears in Babylonia as the

(2} inchew. ToOL of the Babylonian system of measures. [t appears also in ancient Greece

B Trask— (I2.44 to T2.62 B*), in Etruria (12.45 B average), in what Petrie deems to be

wace, Roman Britain, and in medieval England (1z.47 B® average). The migratory

Raman Britain, sequence indicated clearly confirms the Euphratean connections established in
nd. Chapter L

A A statute of Richard I, belonging to the year 1199, defines an acre in

sl Aere. Cornwall as ** 40 perches in length and 4 in breadth and every perch of 16 feet in

?“.',; length.” Cornwall was the principal British centre of the Oriental colonists

*+  from 2000 B.C. onwards. Their influence still predominates in the folldore,

E".;,._..".'.fr traditions, and customs of Cornwall. It is obviously from this race, with its

g theSacred  Mediterranean and Atlantic ports of call, that ancient Greece, Etruria and
Britain derived the Sacred half-cubit of 124 P. inches.

g A Now 16 feet of 124 P. inches give the ancient perch in Cornwall as con-
5"***' sisting of 200 P. inches. The modemn perch or rod consists of 164 feet of 12
~hi . inches, or 198 inches. The numerical interchange and the reason for it are
,,I sdarn Perch 1 gbvious. The inch remained the basal unit, unchanged, except for small local
variations. The perch also remained practically unchanged—losing but 19,

Z158 tnaam. LR E00a,
of its original value.

q 86. THE RELATION BETWEEN ANCIENT AND MODERN
BRITISH MEASURES.

The manner of effecting the change from the ancient to the modern value
AT of the perch or rod suggests that the numerical relations between the perch and
bt o B2 the higher units were maintained. MNow there are 40 perches or reds in the

=& parchas
Tias0 i furlong, and 8 furlongs in the mile. 'With the ancient perch as 200 inches, this
ng.

=00 imgbes.

Ancient Mile 1 aives the primitive basal furlong as consisting of 8,000 inches, and the primitive
=849 meher. 1y 2al mile of 64,000 inches.

SRR An acre in Cornwall (in r1gg A.D. and earlier) was measured as 40 perches
of Waerse by 4 perches. This is the fsth strip of a square of 1o acres area.  The side of
Aeswmars  the square of 10 acres therefore measured 1 furlong, or 8,000 inches, and the circuit

Hall-s-mils.  nf the 10 acres square, 4 furlongs or the half-mile,—32,000 inches.

ar 12,000 inobes
Anciunt and Following from these relations we find that
Relatsom — 640 primitive acres =1 5q. mile (primitive.)

Y warmiae  This relation between the acre and the square mile still holds.

The decimal subdivision of areas into fyth and r#sth strips of squares—
indicated by the definition of the ancient acre in Cornwall—is both Egyptian
and Semitic. [t occurs in the case of the Egyptian arowra. The 10 acre square
was a large unit of square measure of the Hebrews. (Isaiah v. 10.)

iroth Richard 1, statate * [nter Floes ** states ** Acra in Cormnwal contnent 4o perticata
longitudine =t 4 in lattadine ot qua libet perticata de 16 pedibus in longitadine.™
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q 87. THE MEDIEVAL ENGLISH PROCESS OF COMPROMISE.

A decimal subdivision of the ancient Perch of zoo inches gave the ancient Anciont Yard 1
Ell or yard of 40 inches. Petrie gives the latter as averaging 30.66 B". The = .'fn'iﬁ...
foot of this system—the Belgic Foot—is & of the ell or yard=134" (13.22 B*
Petrie). With this system Petrie finds a longer mile of 1o furlongs in use from Los Mila of
as far back as the r3th century. This system is as follows :—

Belgic Foot. 3=Yard s=Fathom. ro=Chain. ro=Furlong. 1o0=>Mile. 7
134" 40", 8o, Boo”, 8,000, 8o,000%, mﬂﬂ
Petrie's values extended from his average of the Belgic foot in England
(13.227) are :—
Foot. Yurd. Fathom. Chain. Furlong. Mile.
13.22. 39.66. 79.32. 793 7.932. 79.320 B

It will be observed that the furlong (B.000") is of the same value as was
obtained in 7 86.

The reason for the difference evidenced by Petrie's examples is that these m ol
are all from buildings belonging to the roth to r5th centuries, when the Belgic derived from
foot and the foot of 124 inches still competad with the legal foot of 12 inches Ththe13en

caminrin

instituted in the roth i‘-ﬂ!:l.t'l.:l.j" The legal foot altered the perch or rod to Lexal foot of
198" in place of the former 200, which contained 15 Belgic feet of 13} P inches. IEE;I:' -
CARTHEY.

To effect a compromise between the two competing systems, the perch or 7t e
rod of 108" was reckoned as containing 15 Belgic feet. This gave an adjusted sfetsd

foot of 13.2 P (13.22 B", as Petre above). ma—

rwtained that

Petrie, however, observes that the latter foot originated around Asia !5 Beleis feet

Minor, averaging there 13.35 B", and passed to Greece as 13.36 B". Now 1% m

13} Primitive inches of value 1.corr British inches (§ 81) equal 13.348 B. 1‘1'-1 en
inches, or to 2nd place, 13.35 B. inches, as in Asia Minor.

4 B8. THE EGYPTIAN METROLOGICAL EVIDENCE.
Returning to consideration of the Egyptian system of diametric and sy perarn

circumferential measures and their linear standards for areas, we find that E’E‘,:::‘:."
all the values of ¥ 83 are found indicated in the structural measurements of 3 u_.,“{“.‘
the ancient Egvptians. A half diametric foot and the circumferential cubit §
were actually, in one case noted by Petrie, found on the same cubit rod. This E"".._"'",_ s for
is a graphical representation of the = relationship, as the half diametric foot An Egrpiias
(5.813 P*) was the radius of a circle of 36.325 P* circumference, of which the ™ B
circumferential cubit (18,2625 P*) was the half circumierence. (Refer Plate

XV, lower portion.) Matrobogiste

ll-ul'llu-
Metrologists, having failed to observe the origin of the system of measures, §* M i
have universally supposed the diametric digit (0.7274 B"), and the circumfer- Sfpunira-,
ential digit (0.7313 B"), and also the diametric cubit (18.1856 B”), and the By reesetive
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circumferential cubit (18.282z B"), to be variable values of the same digit and
the same cubit respectively. They therefore average the two values, in each
case, obtaining the mean values as follows (—

mc‘uﬁt - Wi 5 & am e 11--13-13_56 B.a
Circumferential Cubit of ik i o ..m 18,2822 B
Ths mistaks in [ ——
:.,..m"“"“.... - Mean Cubit of Metrolegists .. .. .. .. ..=18.2339 B"

This is stated by Petrie as 18.23 B*. Again,

DHametric Digit s Ty o o i ..=0.7274 B"
Circumferential Dagit .. .. i ce e se=D.733 B
Mean Digit of Memologisis .. .. - . .=0.72035 B

This is stated by Petrie as averaging 0.729 B®. From Greek remains
Petrie obtained o.7296 B,

Powsibility that It is quite possible, however, that for ordinary everyday commercial use,
themssiren st the two separate systems were merged into a single ™ rule-of-thumb * system
mergad the rwe at a comparatively early date in the dynastic history of Egypt. After all,
omefor as we have seen, Egypt is only a stage in the tracing of origins to their source
® e .0 a former civilisation. The Egyptians, at an early date, lost the meaning

and application of much that they have handed on to later days for

elucidation.

9 8. THE GREEK SYSTEM OF MEASURES DERIVED FROM
EGYPT.

Patri's lose With the average values of 83 as basis, Petrie has grouped the known
ol e data from buildings in Greece as follows :—

E‘l‘l‘l
B saaar Old Digit { I:E'E“m*: } Orguis. 1o=Amma. 10w Stadion.
B® o.729. 18.2. 72.9. 729. 7296,

But with the stadion=7,206 B", as stated by Petrie above, the values
are accurately :—

Pﬂ:qld Old Digit. Cubit. Orguia. Amma, Stadion.
T e ani BT o.7296. 18.24. 72.96. 229.6. 7205,
Cires =

tal Memsmrss. . 0< indicating that the system tabulated is the mean of the two early
Egyptian systems—diametric and circumferential.

Petrie further shows that the cubit of 18.24 B*, was also divided by the
Greeks into 24 digits, obtaining the new Greek digit as o.76 B”,
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He shows again that the Greek foot was taken as § of the mean cubit of Evideses s we
18.24 B, and therefore as 12.16 B". This is closely approximate to the
Egyptian diametric foot of r2.1748 P"=12.188 B". (T 83/} Grcived from

The resulting Greek system, as stated by Petne, is as follows :— %_:_.
Foot. 10= Acienm. 1o= Plethron. =
B". Iz.16. I2r.5, 1210,

The early Greeks also used the diametric foot of 11.626 inches. (Y 83.)

q go. THE ROMAN SYSTEM OF MEASURES.

The Roman system of measures was derived—through the Greeks—
from the Egyptian diametric system. Its basis was the diametric digit ﬂf,;."g,'.'_",f&.":'
0.7266 inches, and the diametric foot of 11.626 inches (] 83). As an average fyroiia

from existing Roman remains, Petrie gives the system as follows :— i
Digitus. 4= Palmus. g4=Pes. 5=Passus. 125=>Stadium. 8= Milliare,
B" 0.726. 2.G0, Ir.6z. 3.1 7,262, 58,100,

The above system was used by the Romans in Britain and Afnca.
The Roman foot appears in Medieval England as 11.6 B".

% gr. ANCIENT RECORDS OF AN EGYPTIAN PYRAMID OF
MEASURES.

The data from ancient Egyptian documentary sources show that the y.g.
various metrological dimensions and standards of linear and square measure 53y .,
were preserved in the form of an existing Pyramid. The primary unit of L‘“""‘"_._"
measurement, the various outstanding dimensions and structural peculiarities, 1, frm
and the angles of the face slope and the Apex angle of this existing Pyramid Frmmids
are all precisely defined by the Egyptian literary data.

The data define as follows :—

(1) GENERAL BASIS OF PYRAMID'S DESIGN. ~F o

{a) That the unit of dimensions . ..=1 P inch. Bass Circuit
= 1.=a11 Brit inch -

(b) That the angle of face slope with horizontal = s1°-5r'-14". 3. A
(c) That the apexangle.. .. .. ..=76%-17-3".4 Hoat ' 3P
{d) That the base square circuit i . .= 38,824 or 5 P. inches. Agax angle
and (defined independently) .. ..=1,77z common Egyptian cubits (of ¥-17-3"-4
20.63 B. inches).
{e) That the height from base to apex.. ..=5.813 P. inches.

The data define (b) and (c) independently of (d) and (e}
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(i) DETAILS OF DESIGN.

A Samars (a) That the Pyramid indicated a square circuit of 25,826 or 7 P. inches (the sum of
ut bewal 1,702, thadlagmahuiththnusqm}uuhﬂghtnf 17c24 P. inches above the bass,

both dimensions being given independently of the other.
A Sguars
Cirewit 19,279 (b) That the Pyramid indicated a square circuit of 29,220 P. inches at height of 1162.6
S e ‘ P. inches above the base, > : P

The dnttar (c) That the latter defined, in elevation, the arours rec of 3652.5 P. inchesx
“ Arours * 1162.6 P. inches, and a series of such rectangles (eight in all) encircling the
3652.9 % 1162. 8 Pyramid as seen in its four elevations of crenit

Byrasid (d} That the Pyramid vertical section was equal in area to & square of length of side=
Vertical 5151.6 P. inches ; this being defined independently of the other relations.

e Ao 1-."“.:5'l The quarter-arowra gots into the latter square, or the area of the Pyramid
Side $151.4, section, 25 times,

9 gz. THE FICTITIOUS PYRAMID DYNASTOLOGY OF THE
EGYPTIANS.

R L The Pyramid measures thus standardised were all associated with the
e geometry of the year. For this reason, and for other reasons to be explained
tha Stam later, the Egyptians of various periods, subsequent to the erection of the
m monument, deemed that all its measurements denoted the duration in years
duration of  of astronomical periods. [n accordance with this conception, they formulated
Perisds. various systems of fictitious or mythological chronology. [Each cult had
its particular system, always, however, based numercally on the Pyramid
gecsptien  wear cycle geometry.  Each system claimed to be a presentation of the
fumed theic  chromology of the Egyptian Dynasties—Divine and human, The systems
grwsms ol 3]l differed considerably, so that it is impossible to synchronize the various
. e intervals given for the same Dynastic periods.
Yarioms All the systems in existence in the third century B.C., were edited by the
E;M <, Egyptian p}'iest Manetho, and entered in his work on Egyptian History,
t'r-;e_h_- n . <Egyptiaci,” written in Greek. Several versions of the systems of fictitious
i ded e chronology, known as the Egyptian * King Lists,” were extracted from
Massthe's  Manetho’s work by Julius Africanus in the third century A.D. The mmpmlte
,.,..*-",..'“ by nature of the King Lists as given by Africanus is seen by analysis of the various

;:[E:m wd altermative details of summations of years.
Exssbiu in 3rd

Contury A.D Another version was preserved by Eusebius—also in the third century
A.D.—together with the version known as the Armenian Version of Eusebius.
The versions of Africanus and Eusebius were, in tum, preserved by George
Syncellus about 8o0 A.D. With the exception of certain important extracts
from Manetho's history, preserved by Josephus in his Comira Apion., this is
all that now remains of Manetho's notable work.

To account for the difference between the chief version of Africanus and
the version of Eusebius, Syncellus accused Eusebius of tampering with the
figures as given by Manetho. The analysis given in this chapter, however,

Femsiiuess  Shows that the version preserved by Eusebius, as stated to the reign of Amasis
deenme. II, was in existence in the fifth century B.C.—y00 years before Africanus
was bomm, and z2oo0 years before Manetho.
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PYRAMID RECORDS 7

Other associated numerical details are found in records of the period of
Dynasties XVIII and XIX.

A typical tabulation and analysis of the King Lists of Manetho—and the o, e
different versions of these and other lists—are shown on Plate XVI. Had [P
this matter been dealt with otherwise than by the comprehensive tabulation fjasesd
and analysis given, the subject-matter would have extended to many tedions py,., v

of text, without giving a fraction of the elucidation resulting from the ,,
eraphical presentation of Plate XVI. For the statement of Manetho's, and Flediving
other King Lists, and for the historical evolution of the various dymastic

schemes of Plate XVI, the reader is referred to the Appendix.

9 g3. EGYPTIAN KING LISTS DEFINE THE STANDARD PYRAMID.
Reference to Plate XVI shows that the numerical details of the King Drasstalegical

Lists define the standard Pyramid as follows :— of Sndurd
(a) THE HEIGHT OF THE STANDARD PYRAMID. Height r—
Table A. Dwvnasty of Manes= 5,813 ﬁl}:—nﬂll

=Radius of Circle, 36,524 or 5.
Hephaistos to Osiris and Isis =z x 5813= 11,626,
= Diamater of Circle, 36,324 or 5

(b} THE BASE CIRCUIT OF THE STANDARD PYRAMID. mﬁ.ﬁ.ﬂ:h
Tﬂ-hl! E. 'Dld Chrﬂﬂjﬂf'ﬂ:- (zodis and E_I.LEE'E -36‘535’ ':i“l:l'- 36,523

Tahle F. Gods and Kings to 139 AD. ..= 36,524

(c) THE BASE SQUARE OF THE STANDARD PYRAMID.

The diagonal is defined by the two sides, each 9,131}, and totalling 18,262} Hiicasals.

The resulting diagomal is 12,0133 This relationship is given as follows:
.. =12,913% {obvicusly period Gods) o H

= .

ig. B). Base Di T

ersion Africanus. Table C (4) i ..= 5349 Human Kings. Difiersmcs R348

2 Sides defining Diagonmal .. ..  ..=18,262} Gods and Kings. Years of Einge.
Ell’!'-"_ﬂ

_ The half-side of the base square is defined by Table C (7), Version Eusebius, ~2¥
Kings= 4.565. (Fig. B.)

(d) THE ANGLE OF SLOPE OF THE STANDARD PYRAMID. Face

The Pyramid half base side and mﬁmdh&ghtdﬂtmﬁmmumgltu"ﬂgml
of slope as 31°-3r'~14".3 This however, is independently defined by Table C (10), Exuivalant
Version Castor, K.ings-z.,:m{l‘*ig. A), the arc of the circle of 25,826 or 7 corr ing MRS

to the angle s17-51'=14". 3. :::d -
Again, the apex angle is defined as the corresponding arc of the circle of 25,827, ﬁ'{iﬂmﬁ'
thus Table C (2), Kings=3474 for 54734 exact. (Fig. A.) Turn ot

These relations prove that relations (a) to (c) apply to the Standard Pyramid, guele sreves
and not alone to the year circle of 36,524 or § circumfierence. Intemting.
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(e) THE SQUARE CIRCUIT OF 25826 or 1.

Divene This is equal to the summation of the Base Diagonals (Fig. B). The circuit
vears. occurs at level MY of Fig. A, whers height of MM above basem EC=1,702), This is

Swm ok Bass defined in Table A as Dynasty III of Demi-gods (Memphis)= 1,70z

Dimgeaals xnd :5.33-5 ar T X H y -

e et M=y So that square circuit roand Pyramid at MN = 25,826 or 7= Divine

Drynasry I o sl {Tablc .-L}. i

(f) SQUARE OF AREA EQUAL TO STANDARD PYRAMID SECTION.

The side of this square is 5,151, This is defined as follows :—
o Version Africanus, 1st 26 Dynasties= 51518
of squal S Last 5 Dymasties= 1978

Yomos of Kinea Table C (4). 3r Human Dvnasties= %, 3404

Lat
T This connects with item (c) above, 5,349 being common to both, and identifying
5,151% with the same geometry as includes the half base circuit, 18,262} and the base
diagonal, 12,9133
9 g4. EGYPTIAN KING LISTS DEFINE THE STANDARD UNIT.
st 15 Kings The Old Chronicle of Egypt (Plate XVI, Table E) gives, for the first 15

O Chremiele o nerations of the Cynic (Sothic) Cycle, the duration of 443 years. This is
the initial item of the human dynasties in this List.

Bass Sida Now the baze side AB (Plate XVI, Figs. A and B) of the Standard Pyramid

LU3Lk lsches  comsists of 9,131 units, and a measure of 9,131 Primitive inches {each 1.0011
B. inches) consists of 443.1 Common Egyptian Cabits of 20.6066 P. inches
(20.63 British inches). The occurrence of the number 443 in the Old Chronicle
therefore proves that the base side of the Standard Pyramid consisted of 443

Thin dufinee : ; 36,524 or § :

Samniard common cubits, and that this measure equalled —4—- standard units.

Hﬂ" As the common cubit is known (z0.63 B"), the identity gives the standard unit
as the Primitive inch of the wvalue of r.corr British inch.

It should, perhaps, be explained that 443, whilst defining the standard
Pyramid base in common cubits, is also half the numerical value of the length
of side of a square of area equal to a quadrant of radius 1,000 units of any
value. Hence its importance as an independent number, accurately calculated
as 443.1034627, regardless of the value of unit. It is the latter value that
defines the Primitive inch as r.oorr B. inches, from the identity 36,524 P.
inches=4 X443 .1134627 cubits of 20.63 British inches.
That the number 443 was known to be connected with the Standard

Pyramid, and that the latter was identified with the Great Pyramid is proved

fon 18 Nime o by the following :—

Sy a) That the King List of Eratosthenes gives the duration of the first 15 Dynastic ki
:‘ﬂiuJ‘“ ™ o[Eg}rptBsm}fmni—-ﬂliapmvingﬂ:.lEﬂu]Egmmﬁumﬂfﬂﬂﬂdﬂrﬂﬁ
Preamid, for 443 years are the hist 15

{b) That the 15th Dynastic king of the list of Eratosthenes is Saophis I, with whose

the Seasdard inclusive the 443 years end.
P e (c) That the Saophis T of Eratosthenes is the Suphis T of Manetho, the IVth Dynasty
ﬁl-u_ king Khufu—the Cheops of Herodotus—who built the Great Pyramid.
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f 95. THE ORIGINAL OLD CHRONICLE OF EGYPT.

The occurrence of 443 as the number of years for the first 15 dynastic
kings of Egypt, and the fact that 443 is the number of commou cubits in the

Standard Pyramid’s base side suggest a further identification. This is that Ssusrs Cieosit
the Divine Dynasties and the first 15 human kings were given the duration ¥, lche =
of 4 X443 years, this being derived from the Standard Pyramid’s base circuit b
of I,772 common cubits=36,524 or 5 primitive inches. The latter identity
thus obviously suggested the later extension to the duration of Gods and Kings
for 36,525 years, as given in the Old Chronicle.

Ii the suggestion above is correct the detailed statement of the system

mggest&d ahuuld confirm itself. Thus, as suggested, A
v, Gods and Dﬂ.ﬂn-g-nd.! as  aw er =3X443=1,320 Geds  ITIZ
First 15 human kings ev we  wr es we w443 e AW
e— =
1,772
Remaining human kings, as Old Chronicle .. .. .. =138 e
2 352} 2 1162, 8.

Definition of Length of Aroura Rectangle 36524 (Plate XV, Fig. C) 3653

Now the height of the aroura rectangle is 1162.6 and the-Standard Pyramid
section as represented in Plate XVI, Fig. C, contains two arowra rectangles.

Confirming the relationship inferred, Old Chranicle
The Old Chronicle, 1st 15 humhng: Ve L e Lo 443 22 1162 years
remanmg  do. we . e .= 1,881
Eld-u'.l':i
2% 1,102= 2,324 ﬂ;‘f_,

defining the height of the two arowra rectangles—deleting the decimal of an inch.

¢ 96. THE MYSTERY OF MANETHO'S 113 GENERATIONS.

Now the generations of Gods and kings in the Old Chronicle are totalled
as follows :—

(®) l "8 Demi-gods l Old Chramicle
{a) and (b) obvigusly a duplication. ‘E“",ﬂﬂli"
m!. }l'ﬂ'_'l ‘ :‘lj"dﬂ' idated ma

(¢} 67 kings, Dynasties XVII to XXX inclusive.

Total 113 gods and kings.
Syncellus, in introducing the List, however, states that the jo dynasties
contained r13 descents.

This, again, is explained by another statement from Syncellus concerning Manstha s

Manetho's Dynasties. This is as follows :— of 38 By
il e nllt

* The period of the 113 generations described by Manetho in his three geasations
volumes, comprises a sum total of 3,555 years.”
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PLATE XVIIL

DIAGRAMMATIC PERSPECTIVE VIEW ILLUSTRATING FEATURES
OF GREAT PYRAMID'S CORE MASONRY.

SIGHTED FROM c b a

3 Base of (opr Masongy AS
= =CHGBFEA

HoLLowing oF PypamMin’s

-~ JIbES EXAGGERATED.
‘E DEPTHS oF COURSES
MAGNIFIED % IN (ONSEQUENCE
Numeer ofF (QURSES
REDUCED. &

Y toz. A PRECESSIONAL CONSTANT?

Connected with this question of intention is an important question relating Great Pyramid
to the significance the ancient Egyptians attached to the measurement of Bamie
25,826 or 7 Pyramid inches. (Plate XVI, Figs. A and B.) Up to the time Drecsisgies
of the Persian Conquest, they recognised 25,826 or # years to be the duration .u-i..:-d.
of the great astronomical cycle known as the period of the Precession of the of
Equinoxes. As a statement of the period of Precession it is as accurate as
any modern determination. Whether, however, it is the precise interval OF wstiziaty of
not does not immediately concern us. The matter of importance is that it T
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] Hmymaﬂh:mlmﬂ.ﬂ.uréﬂismiumhui.uhu-mqf&—{mbmdﬂ—md
in terms of bor B for §, can be found from formulie (1) and (2), and thereafter substituted
in formule I to IV, as
35D 8: 3B ; 8.
d.= 14 O 16 wb-gﬂ B = 25

&

q r37b. EXAMPLES OF SIMPLE RELATIONS. (PLATE XV).

s bpantant One important relation is obtained from the formule as follows :—
- s relatien A given dinmeter=3 diametric digits.

Jymuter and From Formula (IT) :—

W - Length of side of square of equal area, in digits of common cubite= A = 16d.
From (1):— & = 16d.

Hence A= 3§

Otherwise expressed, the length of side of the square of area equal to the area of a given
circle contains the same number of digits of the common cubit as the diameter of the given
cirele contains dismetric digits.

A worked example of the above is given for a circle of diameter measuring 7,000 diametric

hmﬂlh.dﬁﬂiﬂ.

= For IMAMETER :=—
Varises = TFrom (1):— & = 2,000 diametric digits.
:ﬂi’nm d o -I%ﬁiamut:in feat = i'::u
= 135 diametric feet.
& 2,000

D = 1—5 diam:trfﬂ f:l.'.lhiﬂ =
= 8o diametric cubits.
Foz CIRCGMFERERCE :—

25

From (x), (2} 2nd (I}):—

g - :353 . erential ‘dights = z x;,am
Yk crrcumf
-m h i ﬁlgsn . E = i I[ -
-:iu. b = % circumferential feet -E:%ﬁ
= 375 circumferential feet.
5 - Hal enbits = 2292
= ——cirtiimiersn =
3 n =5

= z5o circumferential cobits.
For SmE oF SQuare oF EQUAL AREA (—
Wiinsy A = & = 2000 digits of common cubit.

samarsl for L - 24 common cubits,
uras im -
diffarent mnits. AREA OF SQUARE OF EQUAL AREA :—

A% = z000x2,000=4 million sq. digits of common cubit.
1% = (i) = 3906.25 5q. (common) cubits.

32
d®___ sagxuas
A = ey = 236,000 o.300625 aroura.
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q 137c. THE SIMPLE CALCULATIONS FOR AREAS OF SECTORS AND
SEGMENTS OF CIRCLES.

Let m = No. of Circumferential Cobits in a given Sector arc, of diameter d diametric feet,
for circie of B circumferential cubits.

2
Area of whole circle -dTmmmnn square cubits. (From ¥ 1378, Formula ITI).

: g E =xd
Wurnber of the yiven sectors n arcle e (Y 1372, Formula T} h""':"‘t""""
5 d2 m md . embitem i
Therefore, Area of given Sector = = X —g-=—F — tommon square rubits. t-enctor wre im

lll'llh:ll-
Otherwise expressed, ﬂ:tmnnlngrmmmmmmansqummbmuemulmw
one-¢ighth the product of the number of circumferential cubits in the s«a:tura.rl:ﬂ.ndthem-mh"

number of diametric feet in the diameter of the circle ; er, is equal to a quarter of the product
n!thenumb&rﬂfﬂmnﬂﬂmﬂﬂmhtsinmqmmmdthummbﬁufdmmﬂ!mfﬂt
in the radias of the circle.

To obtain the area of the segment in the given sector, mcummunsqmmhlu,ﬂeﬂuﬂm“_:ﬁ“
thearmnith-emn-iﬂe]&itnﬁngltu-ithegumsacturfmmthtmnftht&m‘taruabﬁvt ooy
obtained in common square cubits,

¢

fi

9 138. PLATE XVI. CHART SHOWING THE GEOMETRICAL, ASTRONOMICAL,
AND NUMERICAL BASES OF THE FICTITIOUS CHRONOLOGIES OF
THE ANCIENT EGYPTIAN KING LISTS.

General remarks ;— Faets Lang
The chart is a record of facts that have been long in existence—in some cases for severa] Eos=m
thousand years. The elements that are distinctly new are the co-ordination of these facts Fa,
and the self-evident origin and significance of the facts revealed by this co-ordination. o _ .
The outstanding new facts derived from the statement of the chart are the following :— from
[I}Thatthuﬁg}rpnmmrgbmuftheEgypumPﬂﬁt Manetho, do not contain & Chromel
true statement of ancient Egyptian Chronology. (7T 92, 118 and 119 Beyntia "iur
{z) 'I'htt prior to the jrd century B.C., the Egyptans knew nothing concerning thruuu-
gothem mwadnpmdumebaaﬁufmn&unEmtulﬂgimidxmm]aﬂ {193
Appendix.) .':::."‘..T
{'3}'11:.;1:mmngmmnmmamnmmrdnfthenummmlwluunfdlrhel.d,:}
external linear and angnlar measurements of a Standard Pyramid (7] 93, 95— zeeerd %o the
gg, 18 and 11g), in terms of units specified in the Lists as of values equal to and usita
1.0017 Bricish inches and 20.63 Brtish inches respectively. (Y] o4.) oy
(4} That the Standard Pyramid of the Egyptian King Lists is the Gfﬂtl":.frmudni‘rhﬂm
(97 94, og~1or and 118.) ik
'I‘hemmpletesmtementﬂfHanethusﬂlmnﬂrnﬂsﬂmisasgiminhﬂuﬁufdlmth“‘"
This is precisely as stated by Sir Emest Budge, * Book of Kings,” Vol. I, pp. Ix and L.
The detailed statement of Manetho's Human Dynasties iz as Fwen in the Ap Pm
ThumpmmehrusmdmﬂuﬂnﬂumnsﬁmkmdmunTm{ Egypt's Place,’ WLL
&ppmdm ), for the versions of Africanus and Eusebius, and in Cory's “ Fragments {H-ndgt S Authorities
Editdon, 1876). The other lists are preserved in the same works. Statements of Manetho's starsmest
Lists also appear in Budge's “ Book of Kings,” VLI, his  History of Egypt,” Vol. I, in Chmon
Sayce's  Ancient Empires of the East ™ {Appenﬂ:},nnﬁmthemmwumuufPMH
“ History of Egypt.” These, however, generally omit some important details and state-
ments peculiar to the Version of Africanus. Budge's statement (“Book of Kings," Val. I}
of the basal totals of years for the Version of Eusebius for Manetho's Book I, IT and ITI
has been adopted in the chart (Table B). The stated totals for the same books,
tnthu"."mmnﬂfﬂhmnus,hkwhmnduptndlmmcmymﬁunhM{'ﬂth}-
VoL, L
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9 138a. SOME DETAILS CONCERNING THE VERSION OF AFRICANUS.
Four features affecting the statement of the Version of Africanns in Tables B and C
call for special remark.

(1) Under Dynasty VI, it is stated that the fourth king, * Phidps, who began to reign

at six vears of reigned till he had completed his 100 year." The stated
total for the duration of the dynasty—given as 203 years—inchudes reign of
Phifips (Pepy II) as of duraton of 100 years. Accordingly “ 203 years ™ appears
in the summations giving one series of fcticious totals for Book I But the

ign of Pepy II was g4 of 95 vears, and the total of the Dynasty therefore 197
or 198, Pewde (Hist. Egypt, Vol I, Dyn. VI) adopts g5 and 198 years
respectively, This agrees with the summations giving another series of fictitious
totals for Book I, whereas g4 and 1oy years fail to give summations agreeing
with any fectitious system.

(2) Under Dynasty XVIII the name of the first king appears s Amosis (Amosis I),

with duration of reign omitted. Other versions give this reign as z3 years.
Accordingly one series of fictitious totals for Book I, Version Africanus, omits
the reign of 25 years, and another series includes the reign as 25 years;
basth series supplying the numerical bases of their respective systems of fictitious
construction.

(3) In Book III the stated total duration of time after Dynasty XTX and up to end

of Dynasty XXXI iz given as 1,080 . whereas the added stated totals for

ties XX to XXXI inclusive amount to 368 years. This indicated the
theory of an interregnum of 182 years between Dynasty XIX and Dynasty XX.
Such an interr is mentioned in the Harris Papyrus. This was written
hmauﬂrpﬂmdﬂﬂmwﬁunduﬁugmm,mmdnﬂr
associated with the events that terminated the In um. It would seem
that there are good g;-.;l;:ds for adopting this theory of the Version of Africanus.

Agein, the Old icle gives the statement of 2,324 years for the duration
of all human Dvnasties. Its smted totals for duration of Dynasties, however,
amount to 1,881 years. This gives an uapleced interregnum of 178 years—
4 years short of the total of Africanos for the Interregmum between Dynasty
XI¥ and Dynasty XX. As the Old Chronicle totals for Dynasties XX to 300K
inclusive amount to 368 vears—as in Dynasties of Book ITI, Africanus—it
would appear that the two periods are identical.

(4) At the end of Dynasty XXIV in the Version of Africanus, there occurs the state-

ment * Total ggo years."

Now in the statement of the previous dynasty there occurs a note that
throws some light upon this. The note is Z9r érp Ad, read as " Zet
3t years.” For long Zet was supposed to be an unknown king's name. It
appears in no other version of any List. Professor Petrie and Mr. F. W. Read
hawve shown, however, that {nr was commonly entered in such MSS. as
Manetho's by editors, critics and scholiasts to indicate a query.* Petrie explains
that Manstho here added a query concerning 3t years that belooged to a system
of summation, but could not be accounted for by the summation of details.
The added totals of Africarms, including the 31 years noted, by agreeing with
the system framing the summations, confirm Petrie's ion.

The summation of Plate XVI, Table A indicates that the statement of
Africanus concerning the ggo years is to be similarly explained. ggo years
added to 24,837 years, the duration of the Divine Dynasties, give 25,827 years,
the sum of the Pyramid's base diagonals. ggo years added to the 4,611 years
of Eusebius for the human kings, give the 5,601 years of Afncanus for the human

kings.

Ldnciend Egype, 1914, P. 33. 1915, p. 1500
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variation at different times of only 1.oinch. I therefore carefully fixed, by nine observations
at each corner of each face, where the mean plane of each face would fall on the socket
floors ; using a straight rod as a guide to the eye in estmating. On reducing these
observations to give the mean form of the core planes at the pavement level, it came out

thus :—
Core Plane Sides.
B
. GOz, 3
Patria's E. ; So00.4
JErn—— 3. i ve  QOOT.T
W. v R - -
Mean .. e . e ce o QOOI.E
Mean difference.. .. o r.o."t (Refer Y 139.)

: - Onpp. 43-44, Petrie then states as to “the faces of the core masonry being very distinctly
Haow Patvia . hollowed.” * This hollowing," he continues, “ is a striking feature ; and beside the general
Hellowing-is  curve of the face, each side has a sort of groove speciaily down the middle of the face........

T— The whole of the hollowing was estimated at 57 B” on the N face....er.ses.”

1Pyds. and Temples of Gizeh, pp. 37, 34
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CHAPTER III.

THE ELEMENTS OF
ANCIENT GRAVITATIONAL ASTRONOMY.

secrioN L —THE Pyramip's EXTERvAL DEFINITION OF THE EARTH
AND ITS OmsIT.

THE ANALYTICAL APPLICATION OF PETRIE'S PYRAMID
SURVEY DATA.

Professor Petrie’s admirable survey data for the Great Pyramid are 5o Aecsrser of
5 Peeria's amrrey
comprehensive and accurate as to emable us to settle three momentous dae.
questions. These questions, which are closely inter-related, may be expressed

as follows :—

g 147,

(1) How far the existing measurements give evidence concerning the S fw
designer’s intentions, deaiener’s
(z) How far they indicate the extent of workmen's errors, and Workmen's
{3} How far they indicate the extent of internal and external movements s
due to subsidence and earthquake shock. E:;;:i&
#iribgoake.

To form the necessary basis for the analytical investigation for the cegrersion
above, Petrie's system of Survey Co-ordinates has had to be converted into it i
an equivalent system of co-ordinates oriented with respect to the mean LSmied™
azimuth? of the Great Pyramid. All the necessary data—Petrie’s original ™=
co-ordinates and the new equivalent Pyramid azimuth co-ordinates—are Tabulsties of
given in relation on Plate XIX, to enable the mathematical reader to check ™
the conversion for himself.

Subtraction of related co-ordinate units of Plate XIX—ie for co- The spacial

ordinates from the same base and on the same straight line—and conversion Pewive,

of the units into British inches give all the Pyramid’s true azimuth base asd wekwt
distances shown on Plate XX. Plate XX also shows Petrie's oblique dis- tace.

tances between base points and diagonal corners of sockets. The latter

"Far Plats XX, the azimuoth of a line runping true North—or of the icular to a lne
running troe East and West—is defined as o". The azimuth of & line est of trus North is
defined as {—) angle from true North ne. The azimuth of a line East of true North is defined
#5 () angls from true Nocth line,

The azimuth of the Pyramid’s base diagonals as defined by the corners of the roclecut sockets

L r

B —o® 343"
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distances are not stated with reference to any common azimuth. They are
nothing more, in each case, than the direct distance in a straight line between
2ot generally  tWO stated points. In this form, Petrie's distances are not a suitable basis
soaiyes. | for the analytical investigation of all the related data,

¥ 142. THE SIGNIFICANCE OF PETRIE'S PYRAMID BASE
DISTANCES.

Thair one In one application, however, Petrie's base distances are of direct value
‘sdyest  for amalysis. They determine the existing form of the square defining the
WRIEREE central extent of base hollowing-in. This is the square RQPS on Plats XX,

The axisting The North side, QF, of this square =go6g.4 B, and defines the line of
diwtorted .
duindtion of CD where casing was found and surveyed.
ey The East side, PS, of this square =qo67.7 B, and defines the line of EF
90694 B", where casing was found and surveyed.
30881 B The South side, RS, of this square =go6g.5 B”, and defines the line of
AR 2 GH where casing was found and surveyed.

The West side, RQ, of this square =g068.6 B”, and defines the line of BA

where casing was found and surveyed. .

The close agreement of the North and South measurements, gofg.4 and
g06g.5 B" respectively, and the variation of 0.9 B* between the East side
(9067.7 B") and the West side (go68.6 B") suggest—

(z) That the North and South measures define the intended or original

I o

ﬂ“ﬁ;ﬂ",‘#“ value as gobg.5 B"; and

Variatians dus {2) That the shorter measurements of the East and West sides, 1.8 B*

po o i and 0.9 B” respectively, less than go6g.5 B” indicate workmen’s

g errors in building ; or

(3) That reduction of the original central base distance between the

North and South base edges—i.e. between CD on North face and
GH on South face—is due to the drawing-in effect of a large
cavern subsidence in the natural rock below the Pyramid, and to
the major axis of this subsidence running in a direction approxi-
mately South and North.

Accarscy of The minute accuracy of detail in the finishing of beds, joints, and external

Py surfaces of the Pyramid, and the remarkable precision of workmanship

e evidenced by the tightly fitting blocks, seem to indicate that the same minute
Yuriation accuracy and precision of workmanship extended to the external form of
widenes  the Pyramid as a whole. In such event, the existing variation in the base
durwetien.  distances is due to distortion by subsidence,

T 143. THE GENERAL EVIDENCE CONCERNING PYRAMID
SUBSIDENCE.

Now if the slightly shorter distance between the North and South base
sides, as compared with the distance between the East and West base sides, is



PLATE XIX.
THE REDUCED CO-ORDINATES OF pgpoFESSOR PETRIE'S SURVEY DATA.
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due to the subsidence effect inferred, the Great Pyramid should contain Hew sebsid-

the following indications of such subsidence ;— F-_u"f:f?E-

(£} The courses of the Pyramid masonry should indicate a slight dip Taward dip ot
inwards, towards the centre.

(2) The existing top platform of the Pyramid masonry should not be Tow plaiform
truly central to the Pyramid's base square, unless in the remarkably S b
accidental case of the axes of subsidence crossing below the
Pyramid's base centre, and possessing the same orientation as the
Pyramid base.

{3} The angle of the Entrance Passage with the horizontal in a Northerly Decesdisg
direction should be greater than the angle of the Ascending H
Passage with the horizontal in a Southerly direction—presuming Fassars
both to have been of the same inclination originally.

(4) The angle of the Entrance Passage, continued as the Descending Durcandiag
Passage, should increasingly accelerate its angle of dip after it nvenly
leaves the masonry courses, and as it descends further into the farrai reck.
natural rock.

(5) The Chambers within the Pyramid masonry should be buckled and istardes ead
crushed in such direction of distortion as agrees with the approxi- chambers.
mate North and South direction of the major axiz of subsidence

indicated by the Pyramid’s external variations, (¥ 142 (3).)

Every one of the five indications outlined are defined by the existing Al shors
state of the Great Pyramid’s masonry as surveyed and measured by Professor is Prramid.
Petrie. The external and internal evidences of subsidence are discussed in messersdby
detail in Sections IT and IIT of this Chapter.

§ 14« THE PURPOSE OF THE PYRAMID'S SOCKETS.

Petrie has shown that the four corner sockets of the Great Pyramid ﬁ:_m s cut te
were primarily cut to fix the alignments of the two diagonals of the Pyramid Sagoaal
base, In three cases the alignments of the diagonals are fixed by ﬂm-m:u.
outer corner of each of three sockets, L, K, and M, for the N.W., N.E., To chiselied
and S.E. sockets respectively, as figured on Plate XX. In the case Smeos the
of the SW. socket, the socket surface was carried to UX, 17} inches
to the West of the point Z on the diagonal ZK. The point Z, defining the
diagonal alignment is, however, indicated by a chiselled line WZ cut by the
original workers for this purpose.

As shown on Plate XX, the true East to West distance from masscs be
East side of S.E. socket to West side of S.W. socket—i.2. between .a.:gg
M and the line UX produced—is grgo.63 B”. Petre gives the oblique Wi Wast ride of
distance XM as gr4r.4 B". Now the true geometrical Pyramid base side cu:peerte

comi

3——5’524‘241":-913:.1:6 P"=gr41.x B*. From this it is obvious that t]us-u"i'ﬂt'm

4 -
distance over the two sockets was the original setting-out dimension for ;A.T’E;l
the corner to corner distance of the Pyramid's base side.
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Astual The existing distance is 0.47 B” shorter than the true distance. In the
:!m-u same way the sum of the true azimuth co-ordinates betweem AB and EF
0.47 B on (Plate XX), at the centre of the base, is go68.83 B or 0.62 B” shorter than
the mean of the measurements indicated as original by the distorted oblique
distances QP and RS, gofig.4 and gofig.5 B” respectively. (¥ 142.) The short-
ening effect on base measurements due to subsidence would naturally be
greatest across the centre between two opposite base sides. In consequence,
we may take the shortening of North base as not greater than the mean of the

0.47 +0.62
z

other two variations noted, =0,54 B”.

¥ 145. THE ORIGINAL SETTING-OUT LINES OF THE PYRAMID
BASE.

As stated by Petrie, the existing definition of the base diagonals—owing

bass
f'_ "™ to subsidence distortion—does not give precisely rectangular diagonals.
o The amount of error from true rectangular diagonals is shown by the azimuth
#2818  co-ordinates of the half diagonals on Plate XX, The intentional or original
tamamst-  cetting out can be very closely approximated by taking the existing North
to subndense 1o oo cocket distance LK { +its correction of 4 144, #.2. 0.54 B”) and the existing
Corrction to  South base socket distance ZM (+its correction of Y 144, f.¢. 0.47 B, and by
g_ﬂ:,_ taking O the centre of the base as fixed ; then with these as data we can
% correct the angles LOK and ZOM each to a right angle, to give the closely
sckst corners  gpproximate true original socket corners L, K, M, and Z.
dagemsls.  The result is that the half diagonals OL, OK, OM, and OZ to the socket
criginal sus  COITIETS L, K, M, and Z respectively, are defined by four true squares respec-
and anatree  tively of length of side 4567.41 B", 4562.10 B", 4570.55 B", and 4553.05 B".
e The result is confirmed, not only as to its supplying the original intention,
creslt, but as to its definition of the original construction, by the 5.E. socket
corner M becoming the precise corner of the Pyramid square base of 36524.25
P* circuit. The azimuth distance between UX produced and the S.E.
socket corner M is also the length of the base side for the Pyramid circuit
36524.25 P°.
The sigiaal The Pyramid was therefore set out in preliminary lines as follows \—
urrangmant. (1) The socket corners defined the lines of the base diagonals.
(2) One socket corner (the 5.E.) defined the S.E. corner of the Pyramid.
(3) The distance between the East side of the S.E. socket and the
West side, UX produced, of the S.W, socket defined the South
base side of the Pyramid.
Compnrinon 7 146, THE TWO VERSIONS OF PYRAMID RECONSTRUCTION.

Frofsssor
Patcia’s st Remembering that Professor Petrie's reconstruction defines the hollowing-
W in of the core without applying the same feature to the casing, and that the
ressiting new reconstruction, adopted in the present work, applies the hollowing-in to
cooabractsn.



PLATE XX.
THE MEASUREMENTS aND LEVELS OF THE EXISTIyg DETAILS OF THE GREAT PYRAMID'S EXTERIOR

o BRI
hHlHl|iilIIHIHHIHHIIIHH]!IIIH‘HEHII]HIIIHIIIHHIHHIHHIHHIHI!IH]]|H|I|HH]HIHH1ihl

S i .*-_au—h]itﬁ-' I

"'m:r"nFT ITITETE 2 Gaaa

(T foca p, e2n.

B O\ g EEmmmsnsasessna T i
el it i :
ik B 1; I
Wyl g oo |
o = S Mo
! *E““-—'— 5 _1‘:--' TR G e — """"“'"..‘!"' E_
‘i x\} | ) N 1§
| ! 1=
1= ' : ! i | i '
1L RN! il
NI FE LR
N %z
| i N ’ q
m%{? Sy iR w1 |
i —\ji """ - ar
i 4 F 48 9 i i “j
g 7 kN L
g f E’ g /ﬁ ﬁ E %kﬁ rl'i"‘ l,éit];
| i abi
= R\:"Ji‘% i
.[}‘,/ - -'- —— }\H\I_H .it ;i I
? ke mpzoma rou = oy %1
;..;l?;--mm e Y . ey }1: Til :i"m""}tf 1|
!i’[" in b g 1 i
i i g g
o l;ﬁzi ﬂgﬁq ljél ;
il g e R

E e I S BRI E
5*3 I!iilll[HHEHIIIHIHHHIH!IIHiIIHiIIHJIIH!HH [1IN]]

SR I sELEEE

9l

-
E:%l'r'._"'

HEHHRIHNE

mithes N TR T

rIIHFIJFIIH IFHHIHFFIHIH

- e dpEiiaitii il




PYRAMID RECORDS 121

the casing, the reader will find instructive matter in the details of Plates XXI
and XXII. These show the appearance of the South-East corner casing
stone according to the two different reconstructions.

It should be understood that Petrie carries down the masonry of the Secksts sad
corner casing stones to the socket floors in all cases. The discovery of the desesin.
Lisht Pyramid sockets and their foundation deposits (refer Section III, Lisht Presssid
q 1g97a) may have caused Professor Petrie to modify his reconstruction in ™"
this detail. But even this modification could scarcely redeem the evident
weakness of his reconstruction as applied to the South-East socket cormer
casing stone. A reconstruction stands or falls under its critical application
to detail. Apart, then, from the identities established concerning the in-
tentional circuit of the Pyramid's base, we are assured that a critical technical
examination of the two reconstructions, as applied to the detail of Plates XX The izeen-
and XXIT, will settle the matter conclusively, to the satisfaction of the thesis fresdses
advanced in the present work. Sonsirarem.

1 147. THE EFFECT OF SUBSIDENCE ON FORM OF PYRAMID'S

BASE.
The nett efiect of the correction of the right angles of the base diagonals Rostamgeler,
in 7 145 is as follows :— hetes that
cepiral swh=

(1) That subsidence effect has reduced the true azimuth distance befireen rdsace has
the cenires of the East and West casing base sides by the total Pyramids

amount of 0.67 inch. B haress

(2) That the same effect has reduced the true azimuth distance befween Eune tn st
the cenives of the North and South casing base sides by the total seres Herik

amount of 2.10 inches.?

These corrections applied to the distances befween the hollowed-in base This give
sides give a constant distance of go6g.5 B", East and West, or North and sisaal .
South, between centres of base sides. The East to West distance given by seem
the existing slightly distorted features of the North and South base sides, E-'Etm-—
as surveyed by Professor Petrie, still gives this value (Y 142). This indicates fuee—as
that the Pyramid masonry, in centrally sliding slightly inwards, could not
very appreciably reduce its external base length owing to the tightly fitting
blocks. Externally it compromised by slightly skewing the external form Coaurucise
of its base to retain its external base length practically unaltered, and at the smwured thar
same time produce the necessary diminution of azimuth co-ordinates to reductisa
satisfy the subsidence conditions. This distortion of the external form of —bstwen
the Pyramid base bears relation to the distortion of the socket base only as—ihesidbe

effect to cause. bat

All the data, then, at our disposal combine to show that the external Tﬁﬂh"mﬂ
corner to corner measures of the Pyramid remained practically unaltered, iontaue.
although very slightly skewed in direction. At the same time, the effect of

1This movement, due to subsidence, is discussed further in Section II (1Y r3c-18z), in lght
of data emerging from indections subsequent to the stage here discossed.



PLATE XXI.
RECONSTRUCTION OF THE SOUTH-EAST CORNER CASING STONE.
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PLATE XXIL

ISOMETRIC AND OBLIQUE PROJECTIONS OF SOUTH-EAST
CASING STONE RECONSTRUCTIONS.

PETRIE’S RECONSTRUCTION OF SoUTH-EAST CORNER
ISOMETRIC PROJECTION

OBLIQUE PROJECTION

7

NEW RECONSTRUCTION OF SouTH-EAST CORNER
ISOMETRIC PROJECTION
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Esplsins why the subsidence brought the hollowed-in central portion of the North base and
'?'":':'E: of the South base in each case 1 inch nearer the centre of the Pyramid (] 147,
North faes. Case 2) ; and in the casze of the East and West sides } inch nearer the centre
of the Pym:md (1 147, Caze 1). In comsequence, the hollowing-in extent
of about 36" would be increased by subsidence to 37" on North and
South base sides, and to 36%" on East and West base sides. 377 is
the wvalue obtained by Professor Petrie from his sightings down the Nerth
face slope of the core masonry. This agrees with the value deduced for the

North face including subsidence effect.

T 148. THE PYRAMID'S DISPLACEMENT FACTOR.

Analysis of Criticism, ti:uerafur!:. has shown that the Pyramid was set out to a base

'_"":=-," enee  line of gr4z.1 BY, that its distance between centres of opposite base sides was

pom it go6g.5 BT, and, independently, that its base sides were centrally hollowed to

E;‘: defined  the extent of about 36". The difference between the first two values,
JEUY  gr4q1.1 and gobo.5 B, gives twice the extent of hollowing-in as 71.6 B, and

cormer te , therefore the hollowing-in as 35.8 B*=35.76 P".

sises mergio.  The actual Pyramid base circuit is therefore defined by two squares, one

1:5.:;] M marginally 35.76 P* internal to the other, The outer square, defining the

oF sirvmit se corners, is 36,524.24 circuit, an e inner square is 8§ x

o ir :u- ba 36,5 P* d th 80 8 x35.76 P°

than the (or 286.1 P7) less in circuit than the outer sguare,

gt som. Now 286.1 P* (286.4 B") is an important geometrical value of the Pyramid.
l.luubil It is also the measurement of the displacement of the North to South Vertical

the Pyramid. Axial Plane of the Pyramid's Passage System Eastwards from the North to

:",.",_“-"*"”, South Central Yertwal Plane of the Pyramid.

Ersteme The existing displacement of the Passage System, as defined, was

measured h'_r,r Profeszor Petrie as follows =—

Petrie's stated possible
range of error.
Entrance Door on North Face .. .. =287.08"+0.8B".
Entrance Passage End in Natural R-::nck . .. =28b64B"+1.0B".
EBeginning of Ascending Passage . i .. =286.6B"40.8 B".
End of Ascending Passage .. . . « =287.0 B"41.5 B".
Ths Plates XXIII, XXI1V, and XXV (Figs. A, A, and A,) show how the

ﬁ?_-':-:" hollowed-in base feature, the 35th course axis, and the displacement of the

bollowing  Passage System are all geometrical functions of a composite system of

divpdncemant, i "

Pastaga geometry featuring the solar year to the scale of 1o P" to a day, and to the

?;E:L scale of 100 P* to a day. To convey the full significance of this to the reader
it is necessary first to define the precise value of the solar year intentionally
identified with the Pyramid’s base square circuit.

7 149. THE INTENTIONAL VALUE OF PYRAMID'S BASE
CIRCUIT.

In 99 r02-104 it was shown that the period of 25,8264 years was identified
with the period of the Precession of the Equinoxes. In Y o2 it was explained
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that 784 Pheenix cycles gave the identity 25,8261 Pheenix years (or inter-
calated Calendar years)=25,826.54+Solar years. Accurately, the identity
defines the precise numerical values of the Pyramid's base diagonals and of
the base square circuit as follows :—

(r) INITIAL HALF PHENIX CYCLE.
From Table ITI. ro3 wears' cycle w=37,G20 days
Do. (365 days’ column) 61 Eﬁn of next cycle=zz.258
} Calendar year = I8 .,

164} years on cycle  =60,080 days.

fz) NO. OF DAYS IN THE PHENIX CYCLE.

Fn:rm Table IIL 3 cycles of 103 years ==-3~|::rg years =112,860 days
Do. (365 days' column) zu Vears w = T30 .

Pheenix cycle =32 years =120,165 days.

(3) TOTAL PRECESSIONAL PERIOD.

78 Pheenix cycles =25,602 years =g 372,870 days
From (1) above b4y , = Oogdo

Precessional period s25, 8264 years =g,432,950 days.
The wears are intercalated Calendar years.

(4) PYRAMID BASE CIRCUIT AND DIAGONALS.
Let N =No. of days in solar year, and
P =Precessional period in years.
9,432,950
Then from above P_T . ‘e .. " (0

and from Pyramid base relationship
oo N
vz
Solving the simultaneous equations I and II, we get
N =365.2424650 days.
Then, Pyramid base circuit =30,524.2405 P°,
and Sum of Base Diagonals =25,526.542378 P".

These are the values adopted for the geometrical representation developed
in Plates XXIII, XXIV, and XXV.

P - (IT)

9 zs0. THE PROBLEM AND ITS PLANE.

It has been suggested by the evidence discussed in the two preceding
chapters that the external features of the Great Pyramid were intended to
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PLATE XXIV,
THE GLEOMETRY OF THE PASSAGE SYSTEM DISPLACEMENT,
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The plan fer form a geometrical representation of the dimensions and motions of the Earth
:“"-!:T'l-“ and its orbit (Y 1I4). Any soch representation must, of necessity, be made
b — with reference to a planeq mprﬂenﬁ.ugl the plane of the Earth's orbit. The
g«-a we  plane of the Great Pyramid pavement is defined as this natural plane, as it is
mmenit m the ~ the plane of the Pyramid’s base square, defining the circuit of the solar year.
E':ul:':ﬁ: For the necessary geometrical representation the Great Pyramid’s base
ssiine ibs plane, therefore, represents the plane of the Earth's orbit. This, then, is the
™  natural plane for the geometrical and comparative representation of all
values defining the dimensions and motions of the Earth and its orbit. These
values, in consequence, need only be looked for in relation to the Pyramid’s

external features as defined in plan,

M 151. THE THREE YEAR VALUES.

Consideration of the Earth's motion in its orbit is complicated by several
ﬁﬂﬁ'ﬂ factors. These complications, however, make it a considerably easier matter
M‘i to specify the intention of any geometrical representation of the elements
""""'.:.‘ﬁ?: of the Earth and its orbit. One of the complications referred to is that there
sthe Bk are three different year values defining the revolution of the Earth round its
orbit. These are the Solar (or Tropical) year, the Sidereal (or Stellar) year,
and the Anomalistic {or Orbital year).

The interval between successive autumnal or vernal eguinoxes—or
Sidereal ymar.  hetween successive summer or winter solstices—defines the Solar year. The
Ameemalisiie  interval between the Earth's position, at any time in the vear, in relation to
Peribalion.  the fixed stars, and its next return to that position defines the Sidereal year.

The interval between successive annual returns of the Earth to the point—
defined as Perihelion—in its orbit nearest the Sun defines the Anomalistic year.

m The Solar year is slightly less than 365} days, the Sidereal year is slightly
r— more than 365% days, and the Anomalistic year is slightly longer than the
A Sidereal year. Were the Earth's axis rigidly constant in its inclination, and
=“J,.f o in the direction of its inclination, the Solar year would be of the same length

55'*:“'* as the Sidereal year. Woere the plane and axes of the Earth's orbit rigidly
Assmalistie.  fixed in relation to the fixed stars, the Anomalistic year would also be of the
B e same length as the Sidereal year. The Solar and Anomalistic years are
nnd the therefore departures from the Sidereal year, due to circumstances other than
i= 4 the primary functions governing the Earth’s rotation and revolution.

q 1s2. THE SIDEREAL YEAR DATUM.

The Sidereal year is therefore the basal period for the other forms of the’
year. As such—presuming our premises concerning the Pyramid's purpose
* to be correct—it should be the year value defined by the true circuit of the
‘wa Great Pyramid's base. Now the square circuit of the Great Pyramid's base
Tamid base  defines the Solar year. This square circuit touches the true Pyramid base at

definen
iy ¢ four points only—the four corners. The true circuit of the Pyramid’s base

B an laner i5 the circuit of the hollowed-in perimeter of theémsing base edges. This

g
1}

]

i ¢
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gircuit is longer than the square (corner to corner) circuit defining the Solar

year, and the Sidereal year is longer than the Solar year. In other words, the E::.,,,_

hollowed-in base circuit is the true constructional base circuit, as the Sidereal yeas. w the
ar is the true constructional year circuit of the basal dynamics of the ;E'_iﬂﬁﬁ_

Earth's orbit. The question, then, to be settled is whether the hollowed base re=.

circuit gives the value of the Sidereal year to the scale of Too P* to a day.

q 153. THE COMPLETED GEOMETRY OF THE GREAT PYRA-
MID'S EXTERIOR.

Plate XXV illustrates how the representation in plan should indicate Devdepmem
the three values of the year. This is derived from the geometrical sequence idieuien
of Plates XXIII and XXIV in relation to the geometry of the 35th course mﬁ--hl:-l
axis and the aroura. The derivation of the 35th course axis connection is jesturs of
illustrated on Figs. A and A, (Plate XXV). In Fig. A, (Plate XXV), the
apex Pyramid circuit at level ach=3652.42465 P, and this is equal to the
apex Pyramid circuit D,J,D, (Plate XXIV). The connected geometry of the
latter defines the displacement of the axis of the Passage System and the The 35k
displacement of the central hollowing-in of the Pyramid's base sides. The m—:dh
circuit of the apex Pyramid at ach (Plate XXV, Fig. A,) is therefore equal the widis
to the 35th axis length EG=FH=(Plate XXV, Fig. A). The rectangular '.'fﬂ'ﬁ"t
aroure defined by the latter are EGRC and EFQC, and these are respectively
equal in area to the arowra parallelograms EGBH and EFAD (the two hori-
zontally shaded areas of Plate XXV, Fig. A). The two latter define the
centrally hollowed-in area as DEH, in elevation on Fig. A, and as D,E,H, in Compiste
plan, Fig. B, Plate XXV.! The maximum extent of hollowing-in jefinitiss ot
(35.762777 P* horizontally from the geometrical plane face of the Pyramid’s fasrs ba
slope) applies to the whole area DEH (Fig. A), and along the line EO (Fig. A) sed apen.
to the base of the apex Pyramid at ¢ (Fig. A,). The broadly fluted (or
scooped-leaf) effect necessary to taper off the hollowing towards the apex
is illustrated on Figs. A, and A, (Plate XXV).

9 154. THE THREE ASTRONOMICAL YEAR-CIRCUITS OF THE
PYRAMID BASE.

The restoration of ¥ 153 is the one restoration that satisfies all the struc- The sbers
tural and geometrical features of the Great Pyramid. The real test of its iﬁ-u"'"..i"'
having been the intentional geometrical arrangement is the extent to which mﬂﬂ--m

it satisfies the conditions pestulated in Y 150-152. T
These conditions were— ',':" .

(1) That the actual (hollowed-in) structural circuit HD;H,.B etc.,
Fig. B, Plate XXV) of the Pyramid's base should give the vﬂue
of the Sidereal year to a scale of oo P* to a da}f and

‘For the relation between point G on Plate XX, as there defined, and D on Flate XXV,
as there defined, the reader is referred to the {orther discuscion on su enes afects in Section
IT, §4 18o—x8z.
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PLATE XXV.

THE PYRAMID BASE DEFINES THE EARTH AND ITS ORBIT, IN
DIMENSIONS AND MOTION,
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(2) That the geometrical circuit (AmBqYpXnA in Fig. B, Plate XXW),
internal to the structural circuit, and defined by it, should give
the value of the Anomalistic year to the scale of Too P to a day,
precisely as the external geometrical circuit (ADCHB, etc.,
Fig. B, Plate XXV) gives the value of the Sclar year to this
scale.

Now the external geometrical base circuit, as defined, is 36,524.2465 P7, Sslar yuer
representing, to the scale defined, a good average value for the Solar year for e
a long peried of history from ancient to modern times. )

The actual structural base circuit, as defined, and resulting from the Sidereal
geometry described, is 36525.6471536 P7, representing, to the scale defined, E.:i.::ﬁ,:
a good average value for the Sidereal year. The resulting value of ¥
365.256471530 days for the Sidereal year is only 8.6 seconds of time longer
than the value for the present time,! 365.25637 days.

The internal geometrical base circuit, as defined, and resulting from the Anemalistic
geometry described, is 36525.997317 P*, representing, to the scale defined, a sfeu
good average value for the Anomalistic year. The resulting value of #.
365.25007317 days for the Anomalistic year is only 33} seconds of time
longer than the value for the present time,! 365.2505844 days.

In a representation intentionally giving the values stated, one Would Sesrsts thet
expect the intention to be emphatically declared by the associated representa- sbars rees-
tion of other related values. So far, the Pyramid's base geometry defines w=euh bs
the Earth's annual orbit, in terms of its three forms of year. The intention mﬂ"'“ﬁr
would be completely defined by the connected representation of the related nested dimea-
astronomical knowledge concerning the dimensions and form of the Earth's of Eant's
orbit. (Refer 99 114 and 120.)

q 155. ASTRONOMICAL RELATIONSHIP OF THE THREE
FORMS OF THE YEAR. (Plate XXV, Fig. C)

The path or orbit of the Earth round the Sun is an ellipse, ACPB, of R
which F, and F, are the two foci. The Sun's centre is at the focus F,. Qs
the centre of the orbit. AOQOP is the major axis, and BOC the minor axis of Th S im

the elliptic orbit. Majur A,
Miner Axie.

The ellipse figured is considerably exaggerated as a representation of the Earti'
Earth's elliptical orbit. The latter, to any ordinary scale of representation, '_':";:"ﬂ

cannot be distinguished from a circle,

When the Earth is nearest the Sun it is at P—on the major axis— Perbalise.
whence P is called Perihelion.

When the Earth is farthest from the Sun it is at A—also on the major Aphsiies.
axis—whence A is called Aphelion.

"For further explanation and additional data concerning the astronomical relationship of the
three forme of for dats concerning their variations—the reader is referzed to Chapter IV,

Section II, and Flates XLIV-LVI inclusive.
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I32
The Farth travels round its orbit in the direction of the arrow, i.e.
direction BACPEB.

Now let S be a fixed point in the heavens, and E the equinox for a
particular year. Owing to a slow movement of the Earth’s axis ! the equinox
of the following year does not occur at E, but at a point E,, about 50" of
angle (or 20 minutes of time) short of E.
The Solar year is therefore the interval in
days taken by the Earth to travel round
the distance EACPBE ,, whereas the Sidereal
(or Stellar) year—fixed from the immovable
point S, and its immovable radius F,5,5—is
the interval in days taken by the Earth to
travel round the distance 5,PBACS,.

The Solar year is therefore shorter than the Sidereal year by the interval
E,E—abont 50" of angle, or about 20 minutes of time.

The Equinox is not, however, the only point that moves. In the course
of the Earth's revolation round its orbit, the orbit itself is not stationary,
but moves round in the direction of the Earth's revolution. In the course
of one revolution of the Earth round its orbit, the major axis AF,P moves
round to the position A,F,P,. Hence, commencing, say, from perihelion
at P, the Earth travels round PBACPP, to return to perihelion. This
revolution defines the Anomalistic or Orbital year. It is longer than the
Sidereal year by the time it takes the Earth to travel from P to P, PP, is
about 11.5" of angle, or about 4.6 minutes of time. (Refer also Plates LV

and LVL)

€ 156. THE MEAN SUN DISTANCE AND THE EARTH'S ORBITAL
MOTION. (Plate XXV, Fig. C).

F,P =the shortest distance between the Earth and Sun.
F A ==the longest i 4
The mean of these is OP=0A, and this distance, in astronomical nomen-
clature, is defined as the mean sun disiance.
The eccentricity of the elliptic orbit is
oo OF:_OF, FiF,
TGP 0OA AP’

The wvalue of this eccentricity (e) is vardable. [ts value for 1goo A.D. is
0.016751. Its greatest value during the past 6o,000 years occurred about
11,600 B.C. It was then something over 0.019. Since that time it has been
slowly but constantly diminishing, and will continue to diminish until about
26,000 A.D. The value of e will then be about 0.004, when the Earth's orbit
will be as nearly a circle as it is ever likely to be.

'For sxplanation of this movement refer Chapter IV, Section 1L, and Flates Nos. XLIV-LVI

L1 »p
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To determine accurately the functions of the year, at any period, know- Esewisies
ledge of these and other values, as well as of the laws governing motion in -h_ﬁ-_--:__'
elliptic orbits, is a matter of fundamental necessity. Without going sad their
extensively into the subject of the Laws of Planetary Motion, attention is aad the laws
directed to an important corollary of these laws which has an important jame o _m'
bearing upon the question of the Sun's mean distance. Py

q 157. THE MAJOR AXIS OF THE ORBIT A DYNAMICAL CON-
STANT. (Plate XXV, Fig. D.)

In Fig. D; ABPC is the elliptic orbit of Fig. C, with the Sun in focus F.  Debsition of
e Clrclar

In Fig. D let OA =0P =a.

Then AP =2a =Major axis.
With centre F, at the Sun, and radins F,0Q, =AP=2a describe the
eircle O, E.

The corollary to which attention is
directed is as follows :—

The speed of the Earth round its
elliptic orbit is at every peint, such as Q,
equal to the speed which the Earth
would acquire in falling to the ellipse
at (), from Q, on the circumierence of a
circle (Q,R) with centre at the Sun (F,),
and radius (F.();) egual to the major
axis (AP) of the elliptic orbit.

Thus the speed of the Earth at () in
the elliptic orbit is equal to the speed the
Earth would acquire at ) in falling
towards the Sun from ), to (.

From this it follows that " the period ” of the Earth's revolution round
its orbit is ' independent of every element except the major axis.""

For purpose of brevity, rather than accuracy of definition, we will
term the circle Q,R the * Earth's Speed Circle.”

T 138, THE GEOMETRICAL REPRESENTATION OF THE
RANGE OF VARIATIONS IN RELATION TO THE

BASAL CONSTANT. :
The single constant geometrical feature of the Earth's orbit is therefore TE E

arth"s
the Earth's * Speed Circle,” with its centre occupied by the Sun. Referring Cirele " the
again to Fig. D of Plate XXV, we see that the Earth’s orbit ABPC rwnlvﬁﬁr o

in an anti-clockwise direction about the fixed point F,, defined as the centre y; yuius o
of the Sun, and the centre of the Earth’s Speed Circle RQ,. Thus the point O jbit vexlr

b
"Refer Mounlton's ** Celestial Mechanics,” pp. 150-15L. fecus uf wrhit.
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describes a circle around F,, Points P, F,, and A on the major axis, and
points B and C on the minor axis, also each describe their independent
circles around F, as centre. None of these points, then—ather than the fixed
centre of the Sun, F,—can be deemed as suitable for the origin of co-ordinates
for any graphical representation of the Earth's orbit defining the limits of its
movements and variations. Nor,.indeed, can the orbit for any particular
date be graphically represented as defining in general geometrical terms the
limiting values of orbital cycles,

Now, since the distance F,0 is a variable distance, and since O rotates
around F, as a fixed centre, it is clear that a circle of radius F,0, minimum
value, and an outer circle of radius F,0, maximum value, completely define
the limits of variation of the centre of the orbit from the Sun, During the
long period of the rotation of the orbit round the Sun (owver 108,000 years)
the curve traced by the centre point O of the orbit lies within the ring defined
by the maximum and minimum circles.

These two circles, together with the Farth's “ Speed Circle "—all
concentric with the Sun—completely define, in general geometrical terms, the
fixed element of the Earth’s orbit—i.s. its major axis—and the range of
variation of the variable elements, A representation of this nature is
the necessary geometrical basis for any further representation defining the
variable elements in relation to any standard system of astromomical
chronology.

T 139. GREAT PYRAMID'S EXTERNAL GEOMETRY DEFINES
THE EARTH'S ORBIT AND ITS VARIATIONS.

With e=-eccentricity of Earth's orbit, then {Fig. D of Plate XXV) :—

3 Diameter of max. circie of radins F,0,
B e ™ 7. SN 3o TR

s Diameter of min. circle of radius F,0
Minimum value of E-.ﬁ_ﬂdim {thl} ﬂ-E th's Spﬁ&d ':IIEIE

F:O being variable within its defined limits, and F,Q, being a constant
= the major axis of the Earth’s orbit =A0P.

Now the two limiting values of e are known, and are precisely defined
by the proportions of the Pyramid base geometry shown in Fig. B, Plate XXV,
In this representation (Fig. B), the base centre, O, represents the Sun’s centre,
NOP and UOV represent the rectangular diameters of the minimum circle
passing through NVPU. These diameters are defined by the central
hollowing-in widths of the Pyramid base sides. The maximum circle is
defined by the circle, CLWM, inscribed within the Pyramid’'s geometrical
base square. [Its diameter is the Pyramid base side length, LOM or WOC.

The radius of the Earth's * Speed Circle ' is defined by the distance, OK,
K being the intersection of the perpendiculars, AK and BE, from the con-

and
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verging base side lengths, AD, and BH, respectively. Other points such as Proamids

K are defined by all four sides of the Pjrramld‘s base, this definition completing Eans

the circuit of the Earth’s ’ Speed Circle.”” The radius OK of this circle, by m’ﬁiﬂ:m
Fumetn::ﬂl construction, is 470860.606 P". The diameter VOU of the mpsmemand
minimum circle, by geometrical construction, is 1826.212325 P*, and the vaium o '
diameter of the maximum circle is gr31.061625 P”. .

From these values—

ita VOU 18z6.212325
Minimmom value of e= oK = 4:?-0360.@

-ﬂ‘mﬂ&?ﬂd'm m' .
o WOC  gr3r.obibzs i .
Maximum value of e = :—-—-—— T
=0.0103G207.

These values are respectively the least and the greatest possible values Prremids
of e—the eccentricity of the Earth’s orbit—as accurately as modern astronomy Circla ™

can detm these values. iy E,.' st
Agam, of Earth's
radius OK =470,860.606 P* Fadiva.
=471,378.552 B’ Pramids
=7.43068674 miles. i S
This distance, multiplied by 23,000,000 and " Soeed
Fadiss,
=185, I;Q!E_,lﬁq miles, &
=Mazjor axis of Earth's orbit, 13' i
=Twice Mean Sun Distance. m
Whence Mean Sun Distance =qgz2,496,085 miles. :.;."‘;.’.._:'}";.l.-“

Professor Simon Newcomb! gives for the latter a mean wvalue ﬁfﬁ“‘f‘:‘ﬂ'ﬁ;
92,008,000 miles.
Thus we have found (9 ror and r14) that

I Pyr. inch = ———PufatradiusMEa.ﬂh,
250,000,000

and that Pyramid's * Speed Circle " radius OK

I - b Wi ' re
28.000,000 Radius of Earth's " Speed Circle.
The scales are therefore decimally related, as we had inferred they would be
in a representation of this nature (% 114).
For modern wvariations in the determination of the value of the Sun’s
Mean Distance, the reader is referred to Section III, 9 zo1.

'Enc. Brit, (17th Edit), Vol. XXI, p. 717, Table L
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SEcTION L—SUMMARY anp CONCLUSIONS.

M 160. THE GEOMETRICAL EXPRESSION OF NATURAL LAW.
The Great Pyramid has now clearly established its intention in regard

Bumete ;0 its inch-unit. It defines that this unit is a Polar diameter inch-unit of

el

the value of one 500-millionth part of the Earth’s Polar diameter.

In conjunction with a simple, yet extensive system of solid geometry, the
**d Pyramid inch-unit, as applied to the dimensions and form of the Pyramid's
exterior, defines a further intentional representation. This is to the effect
that all dimensions {angular and linear), and all motions—as well as variations
in these dimensions and motions—of the Earth and its orbit, are simple
functions of the Earth’s Polar diameter and of the period of the Sidereal Year

imitiag 11 SOlar days. In other words, the Great Pyramid's external system of

e
4

Pyramid bass
cireult

geometry is the graphical expression of the Natural Law relationship inferred
from the mathematical clue of the four Pyramid constants that defined,
by the noon reflexion phenomena, the principal points of the year (9 46
and 47).

The manner in which the Pyramid's base plan simply defines the
dimensions and limiting areas of dimensional variations of the Earth's orbit
shows clearly that the intention was to present these as governed by
the Laws—or, as the Pyramid seems to define, an all-including Law—of
Gravitation (Y9 157, 158). This comprehensive graphical representation is

mesicremest  iNCependent entirely of any question as to the accuracy of any survey or
independes  measurement of the Pyramid’s base, yet this independent representation

tisn of Phmpix
Fragmuapin of
ths ane

S S

agrees precisely with the accurate modern survey measurements, The
intentional numerical value of the circuit of the Pyramid base square is
defined in terms of the known duration of the Pheenix Cyele, or the Cycle of
the House of Enoch (¥ 14g9). In this connection the relations established in
99 38 and 39 possess a remarkable numerical significance.

A fact requiring emphasis, in connection with the use of the Polar
diameter inch in the Pyramid, is that this unit and the year circle form the
necessary basis for the derivation of the Egyptian common cubit and the
Egyptian erowra. Nevertheless, the common cubit was in use in Egypt—
but without the inch as a contemporary unit—before the Pyramid builders
had arrived. This confirms what we have previously seen, that the early
Egyptians had derived from the former civilisation a fragment of the science
that the designer of the Great Pyramid knew in its entirety.

7 161. THE SYMBOLICAL DEFINITIONS OF THE PYRAMID'S
BASE CIRCUIT.

Whilst the solid geometrical relations of the Pyramid define the form of

E':ﬁfu...: the Pyramid's base perimeter, it iz the constructional form of the latter that

i tha
Earth and its

;

defines, in the plane of the base, all the principal relations of the Earth and
its orbit. The Pyramid's base perimeter is defined as a symmetrical figure
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formed of twelve lines. Its corners define an external square, and the lines I:v-qwu-ﬁiuql
of its perimeter from its corners, when produced to meet inside the centre r—gﬁ_‘
of each base side, define a symmetrical fgure formed of eight lines. {Pla.te
XXV, Fig. B.)

The twelve-line figure 15 the actual constructional base circuit of the f'u?-sﬁd

Pyramid, and defines the Sidereal year to the scale of 1oo Polar diameter defnine
inches to a day. Selar peat.

Ths rums

The external square circuit of the Pyramid’s actual base corners, df:ﬁuesr,-_m
the Solar (or Tropical) year to the scale of 100 Polar diameter inches to a day. (o

The eight-line figure defines the Anomaliatic {or Orbital) year to the scale -5 :[“"
of 100 Polar diameter inches to a day (9 154). sircuis of

This is a graphical representation indicating that the Sidereal year is the ™"
actual constructional year value of orbital motion, that the Solar year is the i,i::.h:'"'
apparent basal year value, and that the Anomalistic yvear is the most obscure [ Semn
value of the three. Thisis an exact representation of an astronomical truth,

9 162. THE GEOMETRICAL REPRESENTATION OF THE ORBIT'S
HISTORY.

The geometry of the Pyramid’s base is an exact representation of an The Preamid's
astronomical truth, ¢.s. that the speed of the Earth at any point in its orbit debaes ihe
can be determined from the following data :— A

(a) A circle with its centre at the focus of the Earth's orbit occupied by E?ﬁ.%
the Sun, and of radius equal to the length of the major axis of the Zuf" ="

Earth's orbit, 1i.e. twice the mean Sun distance ; and Deliuidbvn ol
(b} The direction and distance of the free focus of the Earth's orbit in l-ulnll -
relation to the focus occupied by the Sun. :{;’"‘*l

The Pyramid's base geometry represents the radius and circle of (a) m“,,

accurately to a scale of I and defines the annular field of (b} to the “"‘T;'_'P
25,000,000 e -l the

same scale, The latter representation (i.e. of (b)) may be described as the 5 e
definition of the orbital field of the free focus. The orbit of the free focus lSlllhmﬂd?“
completed in each cycle of about 21,000 years. The orbits of a series of such qq-hl’-]mfu-
successive cycles, owing to the variation in the distance of the free focus ™
from the heliocentric focus, completely traverse the annular zone between

its circle of minimum radius and its circle of maximum radius.

The radius of the constant circle of (a) above precisely represents the Sesla sda-
value of the constant length of the major axis of the Earth's orbit. Con- mﬂlﬂﬂ
sequently, it represents the Sun's mean distance as half this value. The Polar radina
Sun’s mean distance is, therefore, represented as a radius, to the scale of meas disimnes.

and, as previously shown (Y9 ro1, 14, 159), the Earth's Polar

25,000,000

I
radius is represented by the Pyramid inch to the scale of

250,000,000
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% 163. THE QUESTION OF UTILITARIAN MOTIVE.

Nuthing sa fur All these and other identities have been established as related identities
gedee mina  in this chapter, and in preceding chapters. That they are intentional
lwias stand-  Identities can scarcelv now be doubted. But what new item of knowledge
have we learned that is of any practical value, from the standpoint of the
utilitarian, apart from its interest as pertaining to matters of scientific and
Seivntific archeeological curiosity 7 Very little, indeed, when viewed from the stand-
— point of any utilitarian basis. We have certainly learned that the dimensions
faew s and motions of the Earth and its orbit are all related functions of the simplest
. units of these dimensions and motions. This, however, we have known in a
slightly different form from the Laws of Newton and Kepler. The rational
development of Einstein’s Theory of Relativity now gives us reason to hope
that these and the laws of other branches of science may be shown to be but
varying phases of one Universal Law of Nature.

What sther The most we have learned, then, from the Pyramid’s geometry so far—
ea bokind the taken as a whole—has not very materially advanced our knowledge of science
seasructien beyond what we have already known dn gemeral ferms. What we have
Pramia?  learned may have caused us to alter our conceptions concerning the origin
and development of ancient civilisations. But was this the sole reason that
prompted the design and construction of 2 monument of the nature of the
Great Pyramid? Surely there was some utilitarian motive behind a project

of this nature.!

]

T 164. OMISSIONS THAT SUGGEST POSSIELE MOTIVES.

Pyramid gives Let us consider, then, what are the outstanding features of the facts,
seametrigal irom this standpoint of possible motive. The facts have proved to us that a
Notersi'law Certain stage of world civilisation, at an unknown—or hitherto supposedly
e motmewt Undefined—period in the past had evolved a geometrical system of Natural
fuerr” "™ Law, in relation to the motions of the Earth and its orbit, equal to, superior
to, or more comprehensive than the modern system of expressing this Natural
So fur it s  LaW. The facts of importance in this statement of the case are that we have
failed ta fudic yet learned anything concerning the precise, or even the approximate
"!_T""E . date of the stage of civilisation thus made known ; and that we have not yet
ssEng this derived a single fangrible indication as to how the savants of that period
sianifc e discovered their facts of science—whether by methods of modern fimes, by
e st methods unknown to modern times, or by the development of faculties now atrophied
by long disuse,
The Preamid's Another feature that must have become increasingly evident to the careful
dusion e Teader is of equal importance. This is that, in order to discover the scientific
toe Tt facts embodied in the Great Pyramid, it is essential that the investigator
foiapes should have previous knowledge of these very facts. Was the object of the
g ohuari designer, then, merely to show a later civilisation that the precize science of
;,“h- gravitational astronomy had been known long previously ? Was this the

thaes Facts. 'For the evidence against the Tombic Theory refer Section ITL 7 208 and context.
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gole object of a work so vast, and so painstakingly executed in the minutest Tisin » clour
detail ? The fact that the riddle of the Great Pyramid can only be read by medre.

one already in possession of the knowledge embodied in its design surely

supplies a clear indication of a more utilitarian motive than we have so far

5e€ll.

q 165. THE PYRAMID DESIGNER'S FORETHOUGHT.

To answer the preceding questions we must reach our objective in stages. Pyramid's
One thing we have seen to be clear. This is that the designer of the P'_:,rmmldmuh
deemed he was projecting his knowledge into a future stage of civilisation "':‘.';'.‘1“ te
that could interpret his intention. He foresaw that the contemporary sgivic war
[;mguage in which the facts could be conveyed would lose its meaning and 1y, qeigecrs
idiomatic significance.- It might be lost entirely, or at least be capable of lr=isktis
mistranslation or misinterpretation. This foresight has certainly been j3¢Ne ==

justified. Eﬂ';'."-n
The design was therefore formulated, without the aid of written ooy
ession, to embody in its external features a geometrical symbolism in jrmbees

Earth standard measurements. This symbolism was to be interpreted in anp mesae s

age already in possession of the knowledge embodied in the symbolism jmmesies-
projected. The modern elucidation of this symbolism clearly justifies the 'Eu;i.';' Pelar
remarkable forethought that both conceived the future conditions and weivens uivernl

created the design to meet them. Forethought of this nature was never mesmremese

expended merely to teach a future race of mankind facts of science it already f-rﬂhE -
Hoey. T

We are compelled, then, to come to the conclusion that the Pyramid's i s
external features were designed to attract and direct attention to a further des tems.
message of greater importance. Granting the forethought displayed, of what Qe e
nature could this further message be ? Clearly to tell the future race of man- Beoded in vain
kind what it could not possibly know, or to confirm what could have no sesded far the
other possible physical means of being confirmed. A definitive I.tmmrlg ﬂff'“h""
future possible knowledge in this way can only relate to a break in the con- '::H'“L"m "
tinuity of something essential to a race of mankind possessing the scientific lﬂ:: knew.
knowledge defined ; a break that had taken place before the Pyramid was breakins
built, and that could not be restored otherwise than by being passed on fsta i
from the former civilisation to the then remotely future civilization. e

T 166, THE INDICATIONS OF A CHRONOLOGICAL CONNECTION, The matire

The inferred break in continuity can only be conceived as relating to fissegs
some fagtor affecting the history of the previous civilisation, and related— -ﬁrﬂd?:"
or that should be related—to the history of the present stage of civilisation, Msaria
However we look at this aspect of the problem, we are compelled to see that dvilsates.
the $rimary essential for rcstﬂrmg the inferred relation must be of a chrono- }‘uh:g.’:':m
logical nature. This, indeed, is the one obvious connection suggested by the R immas the

Great Pyramid's exterior. Here everything is connected with astronomical HL%

aature.
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Thisis by cycles, and astronomical cycles are the only possible means of affording a
Pramid's ~ reliable datum for the chronological relations of two isclated periods of
niiemsens.  mankind's history.

b Now there are two outstanding astronomical cycles associated with the
W Pyramid’s exterior. There is the cycle of the Precession of the Equinoxes,
defnsd by | associated in the Pyramid geometry with a standard period of reference of
gl 25,826.54 Solar years. And there is the cycle of the revolution of the
sycles that Autumnal Equinox from Perihelion to Perihelion.

g There is also the cycle defining the variations in the eccentricity of the
T—— Earth's orbit. In addition to these, there is a cycle not hitherto mentioned.
soasd cyele, 1 HiS i a cycle defining an important feature of a very slight variation in the
Thecrclesf  Ecliptic due to planetary attractions. The important feature mentioned
paumaes frem s what is known as the instantaneous axis of rotation of the Ecliptic. This
Theeyels  axis is analogous to the major axis of the Earth's orbit, and, like the latter,
mmatieale  has a slow revolution round the orbit. This movement—if its rate during
the past 6ooo years be taken as basis—completes a revolution of the Ecliptic

the reveluiion jn about 40,000 years.

theBefsie o 167, DEFINITION OF A SINGLE CYCLE INSUFFICIENT.

Thi upin- A complete and accurate definition of the variable annual rates of any
tpasemsr  one of the cycles mentioned for every year over a long period of time covering
oot the current years of the present chronclogical era and the years of a chrono-
ieiae reores "® logical era of past history would be sufficient to effect a chronological
fansteme. connection. It would not, however, suffice to define the representation of
the values as intentional. A single representation would always be open to
doubt on the grounds of accidental coincidence.
There are also two other reasons why a single representation could not
be accepted as certain evidence in the relation mentioned. These are—

{1} Modern (1) That, whilst modern astronomy is very accurate in its definition of
i svrg S the variable annual rates over a period of 600 years of modern
ﬁﬂmﬂ’ time, its values covering a period of 6000 years back from the present
" are not so reliable ; and

12 An smchemt (2) That, presuming certain remotely ancient astronomers knew the
e accurate values for their own times, and also knew the accurate
everuraon values for years of modern times, it would be necessary for them
e ~ 2 to define both facts in such certain terms as could not fail to be
E’-:E"ﬁ'?':.-b'. accepted by modern astronomers.

Any chronological definition of present in relation to past history on the
Great Pyramid's geometrical system would require to satisfy these conditions,
¥ 168, THE POSSIBLE MAXIMUM DEFINITION.

Scientific torn The most scientifically appropriate zero date of any system of astro-
chranslery. Nomical chronology is the date at which longitude of Perihelion is 0°. With
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this as basis, definition of intention, and definition of accurate knowledge of Leagiteis of
the astronomical values of rates and angles for both ancient and modern CEli
times would be completely established as follows :—

{1) By the representation of a year of past time, which we term Date A, For Dutes
defined in relation to the date at which longitude of Perihelion ;.- .-
was 0° and of a year of present time, which we term Date B, I{:r"‘“ﬂ"-'l:-
which the longitude of Perihelion, defining the modern Date B, is
given by the representation.

(2} By the representation of the total angle of Precession between Jetl
Date A and Date B.

(3) By the representation of the angle between the instantaneous axis Leaimds
of rotation of the Ecliptic at Date A, and the same axis at Date B— sntanssas
or by the definition of the longitudes of the axis at both dates, rewte.
that for Date B agreeing with the modern value.

(4) By the representation of the annnal rate of motion of the Equinox Aswulrates.
in relation to Perihelion for every year from Date A to Date B, Fasines and
the rate for Date B agreeing with the modern accepted rate for
Date B.

{(5) By the representation of the annual rate of Precession for every year Asnual rates,
from Date A to Date B, the rate for Date B agreeing with the
modern accepted rate for Date B.

(6) By the representation of the annual values for the motion of the Anssal rates,
instantaneous axis of the Ecliptic for every year from Date A to Edisss
Date B, the rate for Date B agreeing with the modern accepted asieaf
rate for Date B.

(7) By the representation of the annual values for the eccentricity of the Eccantrie
Earth's orbit from Date A to Date B, the rate for Date B agreeing
with the modern accepted rate for Date B.

(8) By the conversion and integration of the values in (4), (5), and (6), juerates «f
giving accurately the angles defined by (1), (2), and (3). B

(g) By the values in (4}, (5), and (6) not being measured values dependent m
upon any Pyramid measurer or surveyor, but by their being values gremsteal
that are primarily functions of the Pyramid's external geometry, ralue.
and that, secondarily, agree with the accurate measurements of a ..-Jﬂ
reliable Pyramid measurer and surveyor such as Professor Flinders Frumid
Petrie (for linear measurements), or Professor Piazzi Smyth (for i
angular measurements). (Refer Section II, 7Y 170-175, regarding
the relative wvalue of Petrie's and Smyth's independent
measurements.}

1 :6g. THE DEFINITION ESTABLISHING INTENTION.

If items (1)} to (5) and (8) and (g} are established, the conditions are
satisfied as fully as any astronomer could desire.

If item (g) is established, it will be proved that the Great Pyramid’s
system of geometry is a graphical representation of Natural Law, defining
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What would be the linear and angular measurements of the Earth and its orbit; defining
efnienwach the annual rates and periods of the cyclical motions of the Earth and its
Merm™  orbit; and defining a system of astronomical chronology that can be the basis
;FE"H" of related reference for every period of highly developed stage of civilisation
hﬂ in the world's history. ,

e With these items established as identities, the identities become
defieiisn . intentional identities. With the latter established, there will be proved that
Emilisksd @ former civilisation was more highly skilled in the science of gravitational
tapleme  astronomy—and therefore in the mathematical basis of the mechanical arts
iy and sciences—than modern civilisation. And what will this mean ? Tt will
meibemeges Mean that it has taken man thousands of years to discover by experiment
pactios i What he had originally more precisely by another surer and simpler method.
It will mean, in effect, that the whole empirical basis of modern civilisation
is a makeshift collection of hypotheses compared with the Natural Law

basis of the civilisation of the past.
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PLATE XXIX.

VIEW OF EXISTING STATE OF NORTH ESCARPMENT SHOWING
EXISTING BASE CASING STOXNES, AL MAMOUN'S FORCED
ENTRANCE—INDICATED BY FIGURE—AND EXISTING 5TATE OF
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Section IL.—PyraMip MEASURES AND DETAILS, AND SUBSIDENCE
DisToRTION.

¢ ryo. BASIS FOR COMPARISON OF GEOMETRICAL AND
MEASURED DISTANCES.

It is futile to discuss any geometrical theory of the Great Pyramid’s Geemetrical
measurements—internal and external—unless the geometrical distances mssees
required by theory agree with the corresponding measured distances. o
In other words, fact must not be altered to conform to geometrical
requirements.

The actual measurements to be taken as a basis must be those taken by Meawsd
responsible scientific measurers, The taking of linear, as well as angular, be thoss taken
measurements is not the simple matter it may appear to those inexperienced scwsse
in the precise determination of dimensions.

The two best sets of angular and linear measurements of the Great Frefeee

id are those of Professor C. Piazzi Smyth, late Astronomer Royal for ssealer
Scotland, and Professor W. M. Flinders Petrie. The former, with his long sad Profemer
and varied experience in observational astronomy, possessed the Decessary st sy
qualifications and apparatus for the taking of reliable angular measurements e bt duts
of a high degree of precision. Professor Petrie, whose archeological SUIVEY bus of study.
methods first laid the basis for modern scientific archzological exploration,
and whose experience in previous geodetic and other survey work eminently
fitted him for the task of surveying the Great Pyramid, has undoubtedly
produced the best set of linear measurements to date.

T 7. RELATIVE VALUE OF THE TWO SERIES OF MEASURE-
MENTS AVAILABLE.
On Petrie adepes

Adopting Smyth’s angular measurements for the interior detalls—upon Fere
which measurements Petrie could not improve—Petrie took special pre- dis sedar
liminary precautions in designing and preparing the most reliable measuring s= et
appliances obtainable for linear measurements.* ;",'.."f",:"._i;'..

Compared with Petrie's steel tape and special chain, 1200 and 1000
inches respectively, and his self-compensating accessory appliances, Smyth's
comparatively short measuring rods and accessories were primitive indeed.

There are, in consequence, cumulative differences between the two in-
dependent sets of linear measurements. Thus Smyth makes the Entrance

'These are as described in Petrie’s * Pyramids and Temples of Gizeh," pp. 10-15.
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Caunes of {Descending) Passage about 3 inches shorter than Petrie’s measurement for

51.'1&'?[- this. Petrie accounts for the diferences as follows ;—
T o L 8 N [ [ = v

i . “(z) By his (Smyth's) being all piecemeal measures added together ;
Eﬁ;— “ (z) By the rude method of making scratches with a screw-driver to mark
i Beias the lengths of the rod on the stone (" Life and Work,"” II, 46); and
driyer seratebes *{3) By there being 'always a certain amount of risk as to the measuring
(3) Stiopine rod slipping on the inclined fAoor * (" Life and Work,” II, 35).
ik mely BN “ All these errors would make the reading of the length shorter than it shonld be."
Direstisn of It must be understood, of course, that these remarks concerning the
Above sotie TElative value of the two series of linear measurements apply to the interior
toimteriat  of the Pyramid only. Professor Smyth never surveyed the Pyramid's

exterior. In fact, he never knew the precise or approximate measured

porersd relations of the Pyramid’'s base—unless in theory—until Professor Petrie’s

sxtarier. survey had been published, almost 20 years after Smyth's work at the
Pyramid.

Existing Why the interior measurements of the Pyramid are mentioned at this

imtwriar indin- o450 js for the reason that it is from the existing condition of the interior

sridencs far .o have the clearest evidence concerning the cause and direction of the

study of
external _ movements that affected the exterior of the Pyramid (Y r41-147).

9 122, THE CRITICAL VALUE OF PETRIE'S MEASUREMENTS.
Putria benatited The fact of moment is that Petrie's appliances were prepared and his
from S=yth* linear measurements taken with a critical knowledge of the defects in Smyth’s

appliances for linear measurements, and of the inaccuracies liable to oceur in
the application of Smyth's method of measurement. This is not to say that
had Petrie been in Smyth's place as original reliable measurer, -Petrie’s
apparatus and methods would have been any better than those Smyth adopted.

Puris's The truly scientific worker always endeavours to improve upon the
:?E:h apparatus and methods of his predecessors, and to benefit by their experience.
e evemrate Smyth published an account of the defects in his appliances and method of
oo uad easurement, Petrie, accordingly, designed his appliances and formulated
et his system of measurement to eliminate the defects revealed by Smyth's
experience.
Potrin's Apart, then, from any question of preference a possibly biassed judgment
E‘::?_ might accord to actual measurements most nearly agreeing with geometrical
arements Measurements, Petrie's statement of his linear measurements must receive
fme™  preference as the most reliable statement of the Pyramid’s measures as
they now exist. Against this we must place the fact that Petrie’s measure-
ments clearly were taken to disprove Smyth's theories. Were this not a
His dats prave fact, Petrie could scarcely have failed to see that his own survey and set of
mers veence .4 measurements, and his comprehensive classification of ancient metrology,
E::un"u':hu. contained more distances of geometrical significance than Smyth, or any of
his innumerable contemporaries and followers, ever claimed or showed in
measurement. This is true both in regard to the Pyramid’s external
measures and internal measures,
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q 173. HOSTILE DATA CONFIRMING INDUCTION.

The possibly small bias evidenced in Petrie's measurements is more than Tas lafusaes
palanced by another fact to be admitted, viz. that Smyth’s measurements F::*:dﬂ
were taken with the hope of finding confirmation of his own and John Taylor’s « dee.
theories, The influencing bias—unwitting, but psychologically unavoidable
—is evidenced in several outstanding cases in the statements of both measurers,

Smyth and Petrie; more by unwittingly biassed judgment AuthoriSing pies payehe-
the selection of averages, than in judgment controlling the taking of any Lﬁ%.“;_
particular measurement. < -

The exponent of a theory, or the holder of a preconceived belief, must
always be considered, from any critical point of view—whether friendly or Bat dew set
hostile—as potentially and psychologically, though possibly unwittingly, the vales of
biassed in favour of evidence that accords with his theory or preconceived mnder bis.
belief. This, it must be granted, is a fair statement of the mentality that Ll
should be adopted to consider logically any statement concerning the results theary. |
of inductive analysis. It is not a statement, however, that can be applied
in the particular instance of Petrie's data—hostile to Smyth's theories—
confirming the latter in a manner never imagined by Smyth or any of his
followers.

Of such cases, Sir John Herschel ! stated :— Sir Joha
“ The surest and best characteristic of a well-founded and extensive fooiraing

induction is, when verifications of it spring up, as it were, spontaneously *= ==
into notice from guarters where they might be least expected, or from

among instances of that very kind which were at first considered hostile.
Evidence of this kind is irresistible, and compels assent with a weight

that scarcely any other possesses.”

9 174. BIASSED OPINION DELAYING PROGRESS OF DISCOVERY.

One good instance of the truth of Herschel's statement is seen in the case Exmsle
of the origin of the Common Egyptian Cubit from the Primitive Polar g 4.
Diameter Inch and the Year Circle geometry. Petrie was hostile to the omman Cubis
latter, and Smyth hostile to the former. Yet the admirable classifications ::;’_‘;";-E
of Petrie's inductive metrology have shown us that the Common Egyptian [ Al
Cubit is a simple function of Smyth's Pyramid Inch, and that the latter is".':ﬂ'n:';u.“""
truly a Polar Diameter Inch. Camman Cubit.

Again, with no precise measurement of the Pyramid’s base to guide him, -.;T:!:';f..ﬁ.:,"'ﬁn
Smyth, from a few remotely secondary external and internal details of the valus variine
Pyramid's construction, inferred that the circuit of the Pyramid base con- rib's
sisted of 36,524.2 Polar Diameter inches, and that the Pyramid’s height wWas o g, wi-
the radius of a circle of the latter circumference, Smyth even supposed E_ﬁ';__‘_
originally that the pavement upon which the Pyramid was built formed == e
part of the casing, and that the Pyramid base level was at the bottom of the ::-_‘:'_E‘:
pavement blocks. -

¥ On the Stady of Natural Philosophy * (1830}, p. 1794
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Putria’s survey It was not until Petrie—nearly 20 years after Smyth's work at the
E"“‘m' Pyramid—published his results that Smyth indicated, in his later editions,
yrrvne, Petria the casing blocks sitting on the pavement. Petrie, on the other hand, whilst
E.u-h observing the hollowing-in of the core, failed to see that the purpose of this
ﬁﬁﬂ was to provide the backing surface for a similar hollowing-in of the casing.
rmertad ts 1 his oversight delayed the presentation of the Pyramid's message for a further
oetiies period of 2o years. For Petrie declared that his survey failed to confirm
Whis st Smyth's theory in any single detail, except the casing angle of slope. This
siesal  declaration was given additional weight by Smyth readjusting his theory to

suit what he supposed Petrie's survey to indicate. Smyth's readjustment
Peeie » ewe— required the circuit of 36,524 2 to be at a level where it could neither be

mors lagisal-  jndicated nor measured, i.e. in the natoral rock at the level defined by him

f-"'ﬁ’-'" as the mean socket floor level.

o 175. SMYTH'S THEORY CONCERNING PYRAMID'S PURPOSE
CORRECT.

Smyth's meen Investigation showed the absurdity of this readjustment. For, apart

boval hl'l:r“ entirely from the obvicusly untenable nature of the readjusted theory,
ss wructoral either the mean socket floor level, nor yet the lowest socket floor level, gave

the true level for the Pyramid base circuit, unless by altering the angle of
slope of the Pyramid. As this further readjustment destroyed all the other
essentials of the theory, it was reasonably assumed in sequence by accredited
authonties—

Lel ts {r) That Petrie's survey was correct ; and hence

coademn) (2) That Smyth’s theory was wrong.

Preamidts They gave not a moment's consideration to the other possible and

parposs.

ST reasonable aﬂquentfe— . .

P earbe's nsiiin (1) That Petrie's survey, being correct, might show

miront, {2) ThatSmyth's theory was correct on premises other than Smyth's, and

o e on premises other than Petrie inferred from his reliable survey data.

ﬂwﬁf::”‘ We now realise that the sequence is as follows :—

i (1) That Petrie's survey is correct ; and

o e {2) That, in eonsequence, Smyth's theory concerning the purpose of the

Frracimenl Pyramid is correct,

sntification g 3
E}:n.d This is precisely the kind of verification that Sir John Herschel defined

privapiss g5 being * the surest and best characteristic of a well-founded and extensive
induction.”

Porieprorn 9 176, EFFECT OF SUBSIDENCE ON PYRAMID PASSAGES.

sllect of

%’:‘"‘ One other feature essential in any analytical investigation of the Great
izmores related PyTamid’s measures, but that has never been properly discussed in this
":j'.,  connection, is the question of subsidence. It is true that Professor Petrie
B rrenan. Specially d.iS-l'.‘IJSE-E‘S the effects of subsidence in the King's Chamber ;: but he
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has passed over in silence the necessarily related effect of the same movement Ruw o

apon the angle of inclination of the Passages. He states that the angle of m:_

inclination for the Ascending Passage is slightly flatter than, and for the f:.mr.n..

Descending Passage slightly steeper than, Smyth’s theoretical angle for these mbedsmen,
This, however, is precisely the condition in these Passages that

would follow from subsidence movement.

Smyth's theoretical angle for both passages is 26° 18’ ¢".63 with the Preves  that
horizontal. Subsidence below the centre of the Pyramid’s mass would aratea]
increase the angle of the Descending Passage and decrease the angle of the 5"5'-.:%
Ascending Passage. Accordingly we find that the mean angle of the built
portion of the Descending Passage is 26° 26' 43" (Smyth and Petrie), of the e
first Ascending Passage, 26° 2° 30" (Petrie), and of the Grand Gallery,
26° 17" 37" (Smyth and Petrie).

The distortion of the King's Chamber proves that subsidence has taken
place. The fact that subsidence has taken place below the Pyramid proves
that the angle of the Descending Passage has steepened, and that the angle
of the Ascending Passage has flattened. The massive and rigid construction
of the Grand Gallery has been able largely to resist relative movement
between its various parts, It has subsided almost bodily, thus almost exactly
retaining its original angle of slope, being now only 33 seconds of angle
Hatter than the theoretical angle of 26° 18" 10",

That 26° 18" 10" was the original angle of slope is clearly shown by Uriginal sngle
Petrie’s detailed measurements. W iE 10

7 177. SMYTH'S THEORETICAL ANGLE CONFIRMED.

At Petrie's floor distance of ggo B” down the Descending Passage from peacesdias
the original Entrance Doorway, the Passage suddenly commences to increase f:"'[‘.':‘";.;
its dip. Between the latter point and Petrie's floor distance 1505 B”, near iroa ek
which—within an inch or two—the Descending Passage intersects the :Ef.'h....
Pyramid base level, the angle of slope of the Passage floor line is 26° 34’ 0" ?
This is obtained from Petrie's offsets from his theodolite altitude of
26° 31° 23", stated as the mean angle for the whole Descending Passage

length to its termination deep in the natural rock.!
The efiect of subsidence movement below the Pyramid’s base level on s Asesding

the Descending Passage immediately above the base level is therefore imbde assie
26° 34’ 0, less the original angle of slope. Presuming the latter to be it ¥
26° 18" 10", Smyth’s theoretical angle—we obtain I35’ 50" as the amount

by which the Descending Passage, immediately above the base level, has been Restarstion
steepened by subzidence in the natural rock below the base level. Now this amgle fer beth
amount is also the amount by which the portion of the Ascending Passage 5§ 15~
nearest the natural rock has been flattened. This portion of the Ascending

Passage should therefore be 26° 18 107, less 15° 507 =26 2' 207, whereas Theswisal
the mean angle of slope of the 15t Ascending Passage is 26° 2° 30°.2 WA

' Pyramids and Temples of Gizeh,” p. 5. Mhid., p. &I.
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q 178, SIGNIFICANCE OF EXISTING CENTRIC POSITION OF
STEP AND QUEEN'S CHAMBER.

Another detail however, confirms the latter conclosion. Petrie's
interior linear and angular measurements show that the existing centre of
the Queen's Chamber and the existing termination of the Grand Gallery
floor at the Great Step both lie in the central vertical East to West plane
passing through the centre of the Pyramid's square base area. This coin-
cidence is obviously intentional. Petrie accepts it as such, and therefore
as a feature of the original design and construction.

The significance attaching to this feature still existing, is that it supplies
an important indication as to the approximate location of the centre of
subsidence. It indicates that this centre was not so sufficiently remote from
the Pyramid's base centre as to produce appreciable horizontal North to
South displacement of the Great Step and of the centre of the Queen's
Chamber. As a result, near these points, the tangents to the curve of the
subsided core courses of the Pyramid would not be far from the horizontal,
unless where locally buckled by thrusting. As a corollary of this, the subsided
Grand Gallery floor near the Great Step should still retain its original angle
of slope of 26° 18° g".63. Professor Petrie's offsets to the Grand Gallery
floor from his altitude line in the last 213} inches towards the Great Step
prove this to be the case.! The existing vertical distance between the foot
of the (Great Step at the South end of the Grand Gallery and the floor level at
the North end of the Grand Gallery is 0.54 B” less than for the original angle

of 26° 18’ 9".63.

¢ 179. SIGNIFICANT EFFECT OF RESTORATION OF ORIGINAL
PASSAGE ANGLE.

The still existing centrally located position of the Great Step and Queen’s
Chamber, however, supplies us with a more certain basis for testing Smyth's
theoretical angle for the Passages than any of the above lines of inquiry,
This is, that if the location defined is the original location—and there is no
disagreement on this question—and if the angle of slope of the Passages was
originally 26° 18’ g".63, then with Petrie's existing Passage lengths from
the existing Entrance Doorway on the North face to the junction of the
Passages, and from the junction to the Great Step, both applied along the
inferred original angle of 26° 18’ g".63, the Great Step and the centre of
the Queen's Chamber should still be in the same central location. Calculation
along the lines defined agrees precisely with the conditions inferred.

Thus Petrie states that his survey data, Passage measurements and

“angles define—

(1} Existing face of Great Step as 0.4 B" South of existing centre of
Pyramid, with probable error of +o0.9 B"; and

v Pyramids and Temples of Gizeh,” p. 71.
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(z) Existing centre of Queen’s Chamber as 0.3 B’ North of existing
centre of Pyramid, with probable error of +0.8 B".

Petrie accepts from these that the central location was intentional.

Adopting the centric position of the Great Step, Petrie’s Passage floor fasiey

distances, the constant angle of Passage slope of 28° 18" ¢°.63, and Petrie’s
Entrance Doorway on Pyramid face at 665.28 B"+o.xr above pavement g sees v

base, we obtain as follows :— sausie

Horizontal Distance, Great Step to North End, Grand

Gallery .. o T s . o .. =1627.5331 B".
Horizontal Distance, North End, Grand Gallery to

Junction of Passages .. ot ip . .. =I386.652g9 B
Horizontal Distance, [unction of Passages to Petrie's

Entrance Doorway .. . i s .. = gg5.6504 B"

4009.8364 B”.

Horizontal Distance, Petrie's Entrance Deocrway to

Petrie’s existing North Casing Base . .. = 8241 6.3 B
Centre of Pyramid to existing North Casing Base ..  =4533.9354+0.3 B%
The same distance on Plate XX —=distance O to CD .. =4533.7100
The difference lies within Petrie’s range of possible ermor o.2264-4+0.3 B".

q 180. PASSAGE DISTANCES PROVE HORIZONTAL INWARD
MOVEMENT OF BASE CENTRES.

In the above series of additions the existing North casing base
point at 524.r+40.3 B" horizontally from Petrie's Entrance Doorway.
was taken without any reference to the question of the angle of the
Pyramid’s face slope. This has been shown to have been originally exactly
51° 51" 14".3.
Petrie has proved conclusively that the floor of the Entrance Doorway Drisies Ee-
d

certainly commenced at 668.28 +0.1 B" above the Pyramid's Pavement Base. »
The level and depth of the 1gth course of masonry determine that the Entrance fea s depeh
Doorway emerged with its roof line at the top of the course and its floor ling mesoary

at the bottom of the course. Near the Entrance, the existing bottom level

of this course is 668.28 +0.1 B", as Petrie has shown. Nothing can be more

certain than that this gives the original floor level of the Passage at the

Entrance on the face slope. '

We therefore have two certain facts to guide us. The Entrance floor Estrascs fser
on face slope was 668.28 +0.1 B above the Pavement, and the angle of slope 243 B
was 51° s51° 14°.3. From these we find that the original horizontal fam camtral
distance from casing base to Entrance floor was 524.91 B*+o0.x, or 0.8 B” Sy e
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longer than the existing indications tend to show. Adding the latter in the
series of horizontal passage distances of ¥ 179 we obtain—

Prate XXX | Prate XXX
Original. Petrie's existing,
Horizontal distance, Great Step to En-
trance Floor .. ik et o =4000.84 B* 4or0.92 B*30.6
Horizontal distance, Entrance Floor to
original North Casing Basge. . .o wm 5200r B"1Lo.1 | s2470 B"40.3
O
hi.ﬁ"'%'. Hur:iznntﬂ distance, Great Step to North
Eamines ta ing Base .. e i o =4534.75 B 40.1 | 4535.01 B"+o.
"’"""l_"i"-u Deduct, Blate XX, existing distance i g :
m Imel 0 to DC * v 4533.71
Extent to which centre of North Casing
s Base has been drawn in by subsidence 1.04 B*+o.1.
towards centre of Pyrami
That thars was In Y 147 this was independently obtained as 1.0 inch average for each

Nemhwaria  Casing face, or a total drawing together of the centre of the North casing base
Tt and the centre of the South casing basze of 2.1 inches. (Refer also 9 142-145.)
baiwesn cors L€ existing details and measurements discussed above show further that, in
preely addition to this general movement, there was a relative horizontal movement
mi‘ between the masonry courses of the Pvramid core; that this movement
Base raurva ts Decame in extent cumulatively greater for higher courses ; and that the
e top caume. gemeral direction of the movement of successive courses was towards the
North cide, steepening the Pyramid's face slope from its original
5T° 51° I4".3 to 5I° 53" 20" between the existing base and the existing
Igth masonry course. The nature of the relative movement indicates that
the angle of North face slope should become steeper for higher courses.

% 181. INDICATIONS OF FURTHER MOVEMENT INWARDS OF
SOUTH BASE CENTRE.

Petrie's One feature not entirely dealt with concerns the South base point G on
E.“:‘.."'";.l.. Plate XX. G is the point located and surveyed in by Petrie. In ¥ r47—
bua odge. ~  and prior to the geometrical definition of the central width of maximum
wvecaaio” Dhollowing-in—this point was considered as lying on the base edge of this
m_ central area, ie on the line D,H, of Fig. B, Plate XXV. Actually, by
ro= = comparing Plate XX, for point G at 1028.7 B” from centre of base, with
Further 'fm Plate XXV, for Point D, on Fig. B at g14.x B” from centre of base, we find
of canral that Fetrie's South base survey point (G on Plate XX) lies on the line D,A of
:.-h'n"ﬁ_ Plate XXV, Fig. B, and 113.6 B” from D, towards A. 1In this pesition on the
tesstent of  geometrical Pyramid base, point G (Plate XX) should be 1.11 P* further
Toal inwarg  00Uth than the maximum hollowed-in base line D,H, (Plate XXV). Its
cemr s distance South from the base centre should therefore be 4535.85 B”, whereas

uth bwes.  the corresponding existing distance is 4533.69 B", or 2.17 B" less than the

E:- LITE". ks |
existing distance.
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Now we have already seen that the centre of the South base has moved Meement =
inwards, owing to subsidence movement, at least 1 inch. The Passage data tws sther
of ¥ 180 have confirmed the data of ¥ 147 by indicating that the North base fatere of
has moved inwards I.o4 B" +o.1. The total movement of North base centre )
and South base centre inwards was estimated in 7 147 as 2.1 B". To this we
must now add an additional 1.11 inches for South base movement extra to
that estimated. This gives the total movement inwards between the centres
of opposite base sides as 3.21 inches—2.17 inches inwards on South side, and
1.04 inches inwards on North side. The movement, as defined, is confirmed

by two features of the Pyramid’s exterior,

q 18z. THE MOVEMENT OF THE SOCKETS, AND THE DIS-
TORTION OF THE CORE ESCARPMENTS.

One of the features referred to has already been considered in Y 145 and Diserten sl
180, and the other at the end of ¥ 180. The former showed that the side of distances
the frue square defining the half-diagonal OM (Plate XX) required to be fiagonsis
4570.55 B", whereas the existing East side of this square is 4567.02 B”, or seces
3.53 B” less than the true square defining the half-diagonal. This indicates sstersl reck
a movement of the South-East socket 3.53 B” towards the North. Professor sfectehe =
Petrie’s data on his Plate X presuppose correction for this movement without bass meve
drawing attention to the actuality of the movement, since his survey data on
pages 38, 39, and 206 do not agree with his data on his Plate X.

A ground movement is necessarily greater than a compactly massive
building movement effected by it. Hence the Pyramid masonry base move-
ment is less than the South-East socket movement.

The second feature referred to is the distortion of the Pyramid's core Direction of
escarpments., The North core escarpment up the centre of the North face cors masenry
is steeper than the South core escarpment up the centre of the South face prteresl
{confirming 9 181). The former, from the base to the existing top, mevemest.
is 51° 44° 24", whereas the latter is 51° 51° 13", or within 1" of the true danaw e bas
angle of slope of the casing, This difference of angle would be the exact sad Fank
effect of the return ground wave, or * echo " wave of the earth tremor of a e feing iy
subsidence that had produced a steeper dip in the Pyramid’s courses inwards mevemeste
from the South side than inwards from the North side.

¥ 185, RELATION BETWEEN PASSAGE SUBSIDENCE AXND
SUBSIDEXCE OF COURSES.

The general form of the subsidence effects on the Great Pyramid can be Camparises of
obtained from a study of the subsidence effects in the Passages and Chambers. Passugse ut
We have seen that the original angle of slope of the Descending and Ascending ses the corra-
Passages was 26° 18' g".63. Correcting all Passage points to their original :ﬂm.&
positions at this angle of inclination, commencing from the Entrance inwards, Passase gbv

will give us the extent of subsidence at all such Passage points. all such peimts.
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Thus we find that the levels of the original and existing principal floor
points of the Paszages—and their extent of subsidence—are as follows :—

Original. Existing. EE{;EF“‘ ord

Floor junction of Descending and i B”. B,

Ascending Passages .o .“n 176.1 I72.9 .2 3.2
Floor joint, North End, Grand

Gallery .. it e ‘e Bo1.5 852.6 +.3 8.
Foot of Great Step, Grand Gallery 1666.0 1656.5 £.3 9.3
Top of Great Step,! Grand Gallery

(35.87 B s - . 170187 1502.36 4.5 9.5

Plate XXX gives a graphically illustrated comparative statement of ail
the existing and original dimensions of the Passages, together with a statement
of the cumulative subsidence in the Passages.

The above tabulation shows, in accordance with the laws of central mass
subsidence, that the subsidence effects follow, progressively increasing, from
the North base inwards towards the centre. This progressive increase
continues beyond the centre into the King's Chamber, where the lowest
floor point is z.4 B” lower than the top of the Great Step. The total extent
of subsidence, therefore, at the level of the King's Chamber and at the
South-East corner of the King’s Chamber is g.5 B"+2.4 B"=11.9 B". The
subsidence at the Pyramid's base vertically below this is necessarily greater
than this amount, owing to the cumulative loss of subsidence in ascending
order of courses, for points of courses on the same vertical. This cumulative
loss of subsidence holds for every vertical line passing throngh the courses,
and is due to the well-known structural effect of ** flat-arching.”

9 184. BASIS OF SUBSIDENCE DIAGRAMS.

Proceeding, then, in the same way for the Descending Passage, we find
that its lower sloping end in the natural rock—about 303 B* horizontally
North from the Pyramid’s base centre—has subsided 20 B”, and at its entrance
into the natural rock has subsided 4 B". Proceeding thus for all intermediate
points in this Passage we obtain the cumulative extent of subsidence from
the North face inwards towards the centre. This gives, in the natural rock,
the extent of settlement of the base courses at points vertically above the

tep, , in consequence, for e £ t.
lewels for the h;vubunmﬂrndumd?mm{hm. In this case, however, be has
stated the End of Gallery as 2.39 B® highes than his own data va [t b3 be. This can be
u-hnwnimmaumﬁe tement of the facts. His horizontal distance for the Grand Gallery agrees
i i tans nndm,ﬁtafﬂnpfnrthaﬂaﬂuy.hutdmmtqmmtmw
rse for the Gallery floor, The wﬁfmumwmghutmmmmﬁnﬂmd
6% 18° 9".63, whereas Petrie’s stated existing angle is lesa thia.

His oifsets from his theodolite altitude line determine that the foot of the Great Step is 0.54 B®
wvertically lower than the same for an altitude of 267 18 9".635. As the rise from the commenca-
ment of the Gallery to the foot of Step with the latter an nhh*.ﬁ;ﬂ'.fhtnﬁaﬁngﬂuiahs.gg
B*, whereas Petrie's rise is 3.39 B . HRefer alsa Notes on be B
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Passage points taken. The general rate of increase of subsidence again ladicates
indicates that the maximum extent of subsidence is nearer the South base side miapes

than the North base side, thus confirming the indication of the King's Chamber
in Y 283, and confirming the inference derived in 79 181 and 182, as to the

nesrer Sonth
than Marth
L]

additional movement of the South base side inwards at its centre towards
the centre of the Pyramid’s base area.

The extent of subsidence thus obtained at all observed points in the M .
Descending and Ascending Passages, and in the Antechamber and ngsmdd—n- in
Chamber, enables us to plot a diagram of subsidence. To make this diagram fee farm baele

ﬁlrh-l

of use in studying the related movements, it is necessary to magnify the sub- -"

sidence moverment.

We can produce a true-to-scale representation of isbeidenss.

subsidence by drawing the Pyramid and its Passages to a certain scale, and Jeipdeses

then drawing all existing variations horizentally and vertically from their g2y
original positions as ten times their true extent.

they actually are,

abown m tam
e sotusl

All that this amounts to is ==l
that we are imagining the subsidence effects to be ten times greater than

Drawn in thiz manner, Plate XX XI represeats the subsidence of all the Gemenl

Pyramid's courses and Passages, as indicated by the existing variations of the %’;ﬂ"
floor or axis levels of the Passages. Similarly Plate XXXV gives the sub-

sideaea.
Dingram of

sidence effects in the King's Chamber and Antechamber, and in their con- 52e1 |

necting Passages.

1 184,
CHAMBERS.

PYRAMID COURSES

Antechamber
#ibaideaca.

AND HORIZONTAL COURSES OF

Study of the precisely determined relative amounts of subsidence in the
Passages and Chambers in relation to the two subsidence dizgrams—
Plates XXXI and XXXVa—establishes the following identities between
horizontal passage and chamber masonry courses on the one hand, and the
honizontal courses of the Pyramid core masonry on the other hand :—

Existing Levels
Lo s of Courses on | Topof
(Exsting | g, Origin. Pyramid Core Cﬁ_‘ﬁ“
Lﬂwﬁt sidence, | aily. Face,  RKing's
'lrﬁlp PJH.:E b
sw. | xE | 2% ghmm
Antechamber
cmling tap of
B.ll El’ Bp Bl. B' n-'::l“
Ceiling level of King's Chamber | 19207 | 118 |1532.5 .7 |193%.7| 5 th  Chamber aad
Ceiling level of Antechamber .. ngﬂj Ir.2 |1851.5 :3?:.5 1335149 5Eth tr"?':l';"“"
10 ] o COUTEN,
Base ot vl of { KRESChamber| 1685 | 113 L1607 16077 | 26076 | s Tyt
Top of North and South walls, '*ﬂl_-ri -
and course of East and West »| 10189 | 126 |1031.3/1030.0 | 1031.0 | 30th of East and
walls, Cueen's Chamber Ffr- i
Chamber top

af Tk cogras.
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As to the variations in depths of existing masonry courses, Petrie, in
his Plate VIII, gives these as follows :—

For sgth course, T inch variation ; 56th course, 0.4 inch ;
soth course, 0.2 inch ; 3joth course, 1.5 inch.

Lattar lved The above statement of levels shows that the level of the original top of
:;_E‘L‘_* the North and South walls of the Queen’s Chamber was 1030.33 P"=1031.46
arierd B”, the length of side of the quarter-aroura square. Since the height of the
squn=.,  North and South walls is 184.4 B"=184.2 P", the original level of the .
spd olling , Chamber floor was 846.130 P*=847.06 B". The existing level being

gﬂ “  834.4 B", the extent of subsidence in the Queen’s Chamber is 12.66 B". This
Chamber @ ymount of subsidence here agrees with the cumulative rate of increase of
caing ol spbsidence effect on the courses from the Great Step vertically downwards
e st to the centre of the base area. The same restoration gives the original level

aErRScs e

Graod Gallerr: of the ceiling of the horizontal Passage to the (Jueen's Chamber coincident
with the original level of the ceiling of the 1st Ascending Passage at the
Entrance to the Grand Gallery, i.5. at g14.4 B".

q 186, PYRAMID'S CONSTRUCTIONAL DETAILS DESIGNED TO
MEET SUBSIDENCE EFFECTS.

TR Plate X XXI shows clearly the cause and nature of the subsidence. The
indicats cawss  canse is seen in the several fissures in the natural rock portion of the Descending
ssbaidesce.  Passage, These had existed when the Passage was cut in the natural rock.
Exiusd vist  Two of them have been built up with blocks by the original builders,

to ESRER-
::“ P These fissures are the evidence of the collapse of a subterranean cavern
sodlagas of 8~ deep in the limestone forming the Nile Valley, which contains many examples
cavern dwe  of this cause of subsidence. This subsidence, as we saw, occurred prior to the
toringihe  building of the Pyramid. Indeed, many special details of the Pyramid’s
Dusigmerof  CODStruction indicate that the designer of the constructional details was aware
Proumids . of the subsidence, and took special constructional measures to meet its
dpesls swart  effects. This is evident particularly in the construction of the masonry
teak comsirne- chambers and in the construction of the Grand Gallery. In fact, the Great
e atieganein  Pyramid is as perfectly designed to meet, and adjust itself to, the conditions
Blely 1e atie  of subsidence as it well could be ; more perfectly designed for its substrata
dom soted. - onditions than St. Paul's Cathedral, for example, was designed to meet the
conditions of its substrata.
The i Where limestone fissures occur there is instability, particularly under
ﬂﬁl added burden to the strata in which they occor. The designer of the
lsusdstien  Poromid's constructional details foresaw the possibility of the existing
Effeat of precarious stability of the fissured strata being disturbed by the superimposed
castral mase  central mass of the Pyramid’s masonry. That his details, devised to meet
w— the expected vertical movement, were efiective is proved by the fact (shown by
9 180) that the Passage lengths, in spite of subsidence, have remained

unaltered.
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q 187. THE CONSTRUCTIONAL PURPOSE OF THE TERRACED
ROCK CORE.

The designer of the Pyramid's constructional details foresaw that the
slightest tremor due to adjacent cavern collapses—which collapses in such
strata are the minor causes of earthquakes—would disturb the precarious
stability of the strata below the Pyramid. He foresaw that the central mass
of the Pyramid's masonry, in such case, would bring ifs maximum intensity
of pressure to bear upon a square considerably internal to the Pyramid’s base
square ; and that such local concentration of pressure would, by dynamic
impulse of momentary subsidence due to Earth tremor, punch the central
area, along its fissure surfaces, below the level of the natural rock base.

To meet this eventuality, the natural rock was left terraced upwards Tewaesd reck
towards the Pyramid's centre. The constructional object of this was prpess of
obviously to form the nucleus of an arch, so that when the terraced centre sehiag sffect
was affected by local Earth tremor, the momentary impulse of the central u-hr::-l-»
mass of masonry should, by the accentuation of * flat-arching,” be largely '-:-::-_:'
diverted as arch thrust effect clear of the central area. The design, in effect, °
provided a shock-absorber; but a shock-absorber designed to * throttle * 1'.""?&.":.1
two separate shocks, or series of shocks. e

The first shock was that instantaneously reacting to the Earth tremor, 555
producing vertical movement. Vertical movement of the fissured area—
lilze the effect of central failure, due to shearing, on the fixed ends of a beam—
produced the second series of shocks : (1) an upward and outward kick of the
freed external strata ; and, on its completion, (2) a reaction wave outwards
from itz centre. Both these szecondary effects were “ damped™ or
“ throttled ' by the incidental thrust of the arching effect noted.

The " echoing ' return of the latter ground wave—alwa.jl‘ﬁ ACCOMPAanying The
such earthquake effects—would produce, as it does in such earthquake ”""'."h.n‘l
movements, an undulatory movement inwards towards the centre. Thns%:;i' hass
would be largely resisted by the terraced natural rock core. Nevertheless, inwards o
and for the reasons noted in ¥ 182, the centre of the South base was jolted sanire wae
inwards 2,17 B", and the centre of the North base 1. o4 B wards.

T 188, THE SOUTH AND NORTH MOVEMENT OF MASONRY
COURSES.

Plate XXXI indicates the central * punched-in" area of maximum Tha e
subsidence. This effect would have been considerably increased had the 'ﬁ'ﬂ“‘i't.';'
central terracing of the natural rock core been omitted. This * shock- o
absorber " detail has made it possible at this date to derive from the existing pu m s
measurements and structural indications, the precise purpose of the Pyramid” $ princples
design and construction. We may, therefore, take it as certain that the design M
of the constructional details has effected its purpose. The designer of th“‘“‘ﬂ::::m
details has therefore been justified in his conclusions concerning subsidence,
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and in his design to meet the efiects of such subsidence as he inferred might
take place, and that has taken place.

The indications supplied by the variations in level of the Passages have
determined the subsidence of the masonry courses. These, as shown on
Plate XXXI, indicate that the " punched-in " area of fissured rock is more
deeply “ punched-in "' near the.South base side than near the North base side,
This shows that the dip of the courses inwards on the South side is steeper
than on the North side ; and that, in consequence, the surrounding undulatory
movement due to the " echoing " Earth wave, mentioned in 99 182 and 187,
would have the effect of jolting the whole of the southern portion of the
masonry bodily inwards, producing a relative horizontal movement along
successive courses from base to apex. This relative movement of courses
would increase the horizontal slip between courses in proportion to the height
of a course above the base, this increase being due to the decreasze of Super-
imposed mass, and to the consequent increased opening of vertical East to
West joints towards the North face.

q 180. THE JOLTING OPEN OF JOINTS IN THE NORTHERN
SIDE OF THE CORE MASONRY.

The reader can experimentally obtain the conditions of the last effect
for himself. Place a long line of blocks in end-to-end contact on a table and
build on this successive similar and equal courses of end-to-end blocks, in
such manner that all the initial ends butt firmly against a rigid vertical board.
Strike the rigid vertical board with a hammer and examine the end-to-end
joints between blocks in each successive course. The end-to-end joints near
the vertical board will generally remain tightly closed, and will only be found
to have opened out towards the further end of the courses, and to an increasing
extent for the higher courses. Owing to the latter effect, the originally
vertical surface formed by the ends of the courses away from the source of
shock will be found to be inclining over.

If the effect described took place in the Pyramid from the South side, as
all the structural and subsidence evidences have indicated, then the existing
top platform of the Pyramid should show a greater distance from the Pyramid's
centre to the North face of the core escarpment than from the Pyramid's
centre to the South, East, and West core escarpments. Petrie gives the
distances obtained by him at the mean level of 5408.5 B” above the base as

follows :—

Mean,
N. side 224.5-L0.7
Centre of Pyramid base horizontally to the | E. side zrazdo.3
core masoary faces on the 5. side 215.040.4

W. side z17.641.0
thus confirming the movement as described.

Thus it will be seen that, although the distance to the South core face is
only 0.85 B” less than the mean of the distances to the East and West core



i [To femr . nda.
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faces, the distance to the North core face is 3.65 B” greater than the latter. Cestral iope
It is this extra distance that has made the existing angle of slope 51° 54" 247 B and Wost
from the centre of the North core base to the top core platiorm,! whereas the LT.E,"““'
existing angles of slope of the centres of the South, East, and West core bt fer Nocih

escarpments are not appreciably different from the original angle of mm ©»

51° 51" 1473

{ 190, THE GEOLOGICAL DATA.

When it is remembered that the stratification of the Gizeh Platean, upon St
which the Great Pyramid stands, and of the whole of the adjacent Nile Valley sed e Valiar
consists of limestone, the geological reasons for the subsidence effects are y, 4.,
clearly to hand®* The Nile bed itself is formed in a great limestone fault, grgt=="

« araded into a gorge, fed by water-tunnelled caverns in the cliffs,” and nDow Wase-

« flled with debris, forming the present Nile bed.” Here are evidences of civese
the canze of subsidence, in the examples of collapses of underground caverns Glles=
and grottos. As Petrie states?® “ large caverns have collapsed at some
hundreds of feet below the present Nile (Fig. 4)."

One such smaller cavern or grotto, but not collapsed, is already known Geotta In
pnder the Pyramid masonry (Plate XXXI), and within the natural teraced reck
rock core, terraced to receive and to bind into the masonry courses of the § guge
Pyramid. Not this grotto, however, but a larger unexplored cavern, by ZUR%;
collapsing prior to the Pyramid's construction, has been the cause of the S===
rock fissuring and instability of strata discussed in ¥ 186-188,

q zg1. THE EARLIEST FORCED ENTRY TO UPPER CHAMBERS.

The Pyramid's structural indications are fairly conclusive that sub- Estesal
sidence effects were observed on the external surface of the Pyramid not Pyramid
long after it was built, possibly within a few generations from the time of its shewa net
construction, and certainly before precise details and measurements of its tiess
internal construction were lost or forgotten. The latter conclusion is certain whes deus
from the entry for examination of the effects of the subsidence upon th&:;n-;:r:-i-

Chambers.
When the Pyramid was built, all access to its upper chambers was closed an sccssa 1e

by the granite plug or plugs at the lower end of the 1st Ascending Passage Pusmew

(Plate XXXI). To hide the fact that a Passage began here, a Limestone dead.

block was inserted to make the roof of the Entrance or Descending Passage fimadiue
Passags umd

1Tt will be phserved that this general angle for the entire centre king of the North core Chnenbsar
mmmmmgww?mmmwnl ing slopa for
Morth facs, from existing casing base to Entrance sill indicatesd existing line of Entrance
Passage, and its intersection with the existing base level of the 1o masonry course, nsar the
existing Entrance. The latter definizion, as obtained Petrie, gives existing angle of North
face casing, in ita first inches of height, as 51° 53" 20°+1°. (Kefer g 180.)

TRefer Petrie’s * Hist, Egypt,” Vol. I (18g4 Edit.), pp. 1-5.

‘Thid, pp. 3 and 4, flustr. Fig. 4. mehcnﬂg.pundmnaﬁngmﬂtquﬂmntuﬂk

s " Text-book of Gealogy."” pp. 384 477479 it

r

YOL. L
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PLATE XXXIIL
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continuous past the 1st Ascending Passage. Entry to the upper chambers
was thus effectively closed. It was possible only to use the Descending
Passage to gain entry to the Subterranean Chamber.

When it was observed, however, that an internal movement had taken The ey
- farced
place, steps were taken by the keepers of the Pyramid to force an entry.

The manner in which this entry was efiected forces us to two conciusions il

| S s
{1} That the Arab accounts of Al Mamoun’s later forced entry in the sefems Arsh
gth century A.D. are correct in stating that the 1st Ascending lm=tees

Pagsage above the plugs was filled with limestone blocks, which “'.‘..'l,":‘._‘f,

had to be broken up one by one, by the Arabs (refer a.isu ™ ;ﬁ;“h:}:
208 and 208a) ; and smary waa

(z} That the plans of the Pyramid, or the data of its construction and
ground conditions, were still in existence when the hrst entry was
effected for inspection,
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PLATE XXXIV.

[SOMETRIC PROTECTION SHOWING ENTRANCE DOORWAY
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Y 192z THE TUNNELLING OF THE WELL-SHAFT.

Instead of seeking to tunnel through the masonry as the Arabs did later,
the early keepers of the Pyramid commenced their tunnelling in a gradually
sloping direction from the Descending Passage, up through the natural rock
terracing to the grotto {Plate XXXI). Here they organised their depot for
tools and rest, and for the bye-passing of workers and materials, Their
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reason for commencing their tunnel so deep in the natural rock Was Cratie velsctsd
obviously to intersect, for purpose of inspection, the two fissures, P(} and s dwet sed
MN, shown on Plate XXXI. This seems to indicate that the fissures not

built up in the Descending Passage had developed as newly wvisible in

the Passage at the time of the subsidence that had occasioned the visit of

inspection considered.

From the grotto they then continued with a rough shaft approaching Aswinte
towards the commencement of the Grand Gallery. When they had proceeded of fareed
sufficiently far with this, by their rough initial methods of aligning, they made rater Wast
an accurate survey from a fixed point of the Pjramlds construction tumz‘m
determine the exact location of their tunne! end in azimuth, altitude, and e
distance from this fixed point. Referring to the then known data concerning
the Pyramid’s interior, the keepers thus obtained the location of their tunnel
end in relation to the end of the Grand Gallery. They next continued their
rough tunnel to a point vertically behind the first (lowest) ramp stone on
the West side of the Grand Gallery. This effected, a perfectly vertical shaft—
the so-called Well-shaft—was driven upwards to the predetermined point at
which the keepers intended to force an entry into the Gallery. Reaching
this point behind the first ramp stone, as shown on the Frontispiece (right- nm.-— :
hand view) and Plate XXXII (plan), they forced the ramp stone upwa.rds &'#
and outwards. That this is the manner in which the ramp stone was forced ime. imto Ge
is shown by the fractured appearance of the ramp around the Well- shaft, “'"

This is accurately illustrated on the Isometric Projection shown on Plate

XXXIIL

¥ 103. THE EARLIEST INSPECTION OF THE SEALED CHAMBERS,

Having gained an entry, the keepers proceeded to an inspection of the The masisg
Chambers. To inspect the Queen’s Chamber, they had, perforce, to break “"“.'.".m..
or remove the Grand Gallery fioor slab that originally bridged the Entrance Eatrasas 1
Passage to the Queen’s Chamber, as indicated by the existing details. These e,
are as shown on Frontispiece (right-hand view), and Plates XXXII, XXXIII,
and XXXIV. This done, they found little or no serious indications of failure
in the Queen's Chamber.

Proceeding to the Antechamber and King's Chamber, they found here lamection of
indications of possible instability due to the movement that had caused ssd Eime's
inspection to be made. In the King's Chamber they found the ceiling beams
cracked along their South ends inside the Chamber. The cause of this sed = spanings
fracture is clearly indicated by the general form of subsidence shown i'plssered
on Plates XXXI and XXXV. To enable any farther movement or u.—-r'#'
fracture to be indicated, the keepers evidently smeared the cracks and open ™
joints with cement or plaster. Thus Petrie states, regarding these ceiling-
beams, that * Round the S5.E. comrmer, for about 5 feet on each side,
the joint is daubed up with cement, laid on by fingers. The crack across the
Eastern Roof-beam has been also daubed with cement, looking, therefore, as



PLATE XXXVa.
SUBSIDENCE DISTORTION DIAGRAM OF EXISTING KING'S CHAMBER, ANTECHAMBER, Erc.
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ADDENDUM TO PLATE XXXV.

ORIGINAL DISTANCES From FACE oF GREAT STEP To

SOUTH WALL oF KING'S CHAMBER
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if it had cracked bdefors the chamber was finished. At the 5.W. corner,
plaster is freely spread over the granite, covering about a square foot
altogether.” (The first #falics are ours, the second Professor Petrie's own.)

q 1904. THE INSPECTION TUNNEL TO CHAMBERS OF CON-
STRUCTION.

To gain access to the important Chambers of Construction over the
King's Chamber, the keepers next drove an opening into the East wall of the
Grand Gallery at its upper or South end. This is as shown on the Frontispiece
and Plate XXXVI

Tunnelling clear of the wall blocks of the Gallery, the workers tumﬁdwi
their tunnel towards the South, as shown on Plate XXXVI, to enter the E‘-_daéﬂr
Chambers of Construction at the upper level of the ceiling blocks of the w wee
King's Chamber. Here they found that the indications of instability were Kng's
not so serious as they had feared, for they did not proceed higher than the ecslisg besms.
1st Chamber with their inspection.! Modern tunnelling upwards into the Bty
four higher Chambers has shown that the use of limestone (in lieu of granite) {amrmctien
supporting blocks, bearing the ends of the higher granite roofing beams, has “1‘;;,';:_’“
caused the shock of subsidence to be partly broken by crushing and ** plastic " ,;,ﬂ‘“;.;_?'“__‘
flow of the limestone. In other words, the higher Chambers of Construction '
were purposely built weaker than the lowest Chamber and ceiling beams of
the King's Chamber, to act as a succession of " buffers " between the super-
imposed mass of the Pyramid and the King’s Chamber, during the expected
subsidence movement.

To permit of this * buffer " effect being fully developed, the beams or Object beiay 1a
slabs of the Chambers of Construction were not built into the East and West shock of dirscs
walls, from which, as shown by the adhering plaster, the upper Chamber has i".?‘:,ﬁ-
subsided as much as 3 inches. Hence, instead of indicating bad workmanship cosstructien
—as has been supposed by some aunthorities not conversant with the design Chamber of

of constructional devices for counteracting the effects of subsidence movement aed Kioy's
that cannot be prevented —the weorkmanship in these Chambers is the '

necessary effect of good design. An entirely rigid system of construction,
with uniform workmanship from the lowest to the highest Chamber, would

¥The question of an early forced entry into the Pyramid for inspection has been discussed
at greater length than many readers may ko be warranted by the relative importance of the
facts. The reason iz that many theories of intention kave been attached to the so-called ™ Well-
ghaft by which we decm this easliest entry was made—and to the access tunnel to the Chambers
of Constrisction.

We have tried to shorten the presentation of what ssemed to us to be the true explanation,
by adopting the parrative form rather than the inductive form of pressnting the data, The
reader, tharefore, shoold undesstand that where the namative form may seem to savour of
assertion, in the presentation of what actuoally bas been evelved by inductive analysds, this i4
entirelr doe to the abbreviated form adopted. Where assertion may seem to exist, the reader, it
s hoped, will find the confirming data in the context,

wo facts of importance in this connection are (1) that the ramp stone in the Grand
cleazrly was forced into the Grand Gallery from the so-called Well-shaft; and (z) that the forced
inlets were gvidently all carefully selected to be at such points as would not destray or interfere

with the purpose of any essential feature of the Pyramid’s Passage constrection.



PLATE XXXVI.
Limestone in Section shown in Stippled Effect ; Granite in Section shown Hatched in Parallel Lines,

SECTION FROM GRAND GALLERY

To KiNG’s CHAMBER

AN

=

\\\ﬁ

S T




PYRAMID RECORDS 171

have been disastrous. A voussoir arch construction would have been more
disastrous still, as the final stage of sﬁtﬂementhupmducadanapmgmt
of the King's Chamber walls. This opening out, in conjunction with the
ﬁlti.ug thrust from the Grand Gallery, illustrated on Plate XXXV, Fig. A,
would have produced a rocking motion and a kicking-up effect on the North
haunching of a voussoir arch construction, as well as an opening out of the
of the arch. The complicated combination of stress movements between

the voussoirs would have produced failure.
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Secrion IIL—DETAILS CONCERNING PLATES.

f 195. PLATE XIX. THE REDUCED CO-ORDINATES OF PROFESSOR
PETRIE'S SURVEY DATA.

Plats XIX The data given on Plate XIX are self-explanatory to the technical reader. The
por juchai+l  purpose of the Plate is to enable the technical reader to check the calculations giving
Supplies the co-ordinates of Plate XX.

sy o It should be sufficient for the general reader to observe how closely the newly

s calculated co-ordinates of Plate XX agree with Professor Petrie’s calculated

et ity distances, as g‘i".ﬂm on Plate XX

Pairia’s dats.

f rg6. PLATE XX. THE MEASUREMENTS AND LEVELS OF THE
EXISTING DETAILS OF THE GREAT PYRAMID'S EXTERIOR.

The data given on Plate XX are self-explanatory. The direct measurements
of the base square are Professor Petrie’s. The true id azimuth co-ordinate
measurements are from Petrie's survey data given on Flate XIX. The plan of
the base sockets—shown to a magnified scale as compared with the scale of base
co-ordinates—is from Professor Smyth's * Life and Work,” Vol. 1, p. 138, etc.

As explained in Sections I and II of this Chapter, ground subsidence has shifted
Jovements o the sockets, both in relation to their original azimuth and in relation to each other,
sbedencs  ang at the same time, by consequent minor earthquake effects has shifted the
quant rasstiens base courses of the Pyramid in relation to the shifted pesitions of the sockets. The
i sum of all apparent movements, as examined in detail, varies from § of an inch
soufeet. to 34 inches. (99 r41-145, 180-182.) What we have termed the Pyramid’s " true
The adopted  g5imuth co-ordinate system '’ is the azimuth system as defined by the existing

i

E

m socket cormers—outmost from the Pyramid's base centre. This asdimuth system
was adopted as the system of reference for the various related—primary and
secondary—movements.

The paint of The existing evidences of the various related movements have shown (7 145,

foe e 180, and 131) that the point M of the 5.E. socket was adopted as the point of

base quare  origin for setting out the Pyramid's base square and diagonals, and that the
oviented distance between the East side of the latter socket and the West side UX of the
definition of < Vir speket defined the length of the Pyramid's base side. Even in the event
betwsen the  of the technical reader failing to agree with all our conclusions mnccrning the
ol Paxt i pelated base movements, it will nevertheless have to be conceded that the point M
Prallminary & formed the point of origin for preliminary setting out, and that the distance between

Bl ¥ the East side of the S.E. socket and the West side of the 5.W. socket formed the
preliminary definition of the Pyramid’s base width from East to West. (17 145,
130, and 131.)

The Prramid The levels of the Pyramid courses are as obtained by Petrie. The reader should

eswries.  note that the geometrical considerations of Plates XXIII, XXIV, and XXV (Fig. A,)
The geamemics o ouire that the special apex Pyramid should be 364.27665 P”=36468 B” high.
messlams  The Pyramid's geometrical height being 5813.01 P* =5815.40 B gives base of original
lation to the apex Pyramid, or top surface of the highest course of masonry at 5454.72 B” above
ﬂu ‘- the base. This agrees with the highest existing course, the 203rd course, at
5451.8 B”, thus leaving 2.9 B” for subsidence of the highest course. Owing to the
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194
GEOMETRICAL DEFINITION OF FOEMULA FOR THE
NEW EPOCH.

For a geometrical representation such as Plate XXX VII, but represented
with reference to an Epoch that is not the mid-date of the representation, the
general formula, P=a+b.t;+c.t,?, is completely defined with respect to its
Epoch X if the following data are given :(—

f azz.

(f) The geometrical representation of the Epoch X as T, years from the
mid-date of the defined interval T years.
(z2) The geometrical representation of the value of P, in connection with
-~ the point defining the Epoch X, this giving the value of a=P,.
(3) The geometrical representation of the value of m in connection with
the point defining the Epoch X, this giving b="z"
(4) The geometrical representation of the value of {) in connection with
the point defining the Epoch X, this giving ¢ -%Q.
It is important to observe that the geometrical representation of these
values should give P,, m, and QO as co-ordinates at the point geometrically
defining the Epoch.
For the representation to prove its intention, and to supply data easily
capable of being converted into algebraic form, its scalar system should be
given in terms of round hundreds or thousands of years. In other words,

the interval T years—as also %}Tﬁﬂﬂ——!hﬁiﬂd be in round thousands of years,

to cover a sufficiently long period defining variations in annual astronomical
values. The inferred Pyramid scalar system of chronology—in which the
interval T is 6000 years, and in which, as the evidence indicates, the mid-date
is clearly defined (7 215 and 216)—is just such a framework as is necessary
to define the associated astronomical relations of Y% 212—216 In terms of the
system of geometrical interpolation of Plate XXX VII.

THE VARIATIONS OF THE PRECESSIONAL RATE.

Now it so happens that the diagrams of Plate XXXVIIa (left hand),
as defined, graphically represent—

T 222.

(a) precisely the conditions of Precession, for
P =the annual value of the rate of Precession expressed in seconds of angle ;
and Plate XXXVIIb (right hand)—

(b) the exact conditions of Precession, for
P =the annual value of the rate of Precession expressed as years per 360"
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This is obvious from the following :— Asamal rats
jﬁﬂﬁ srpreasd ae

- a_ FRAME P
Rate in P years per 360 Annual rate of Precession in angle’ "...'ir,.'i!":.' a3
=Bk et

As the annual angular rate increases the annual rate in years per 360"
diminishes. Hence for (a)

Annual angular rate of Precession =a--b.ty-+c.ty*;
but for (b)
Annual rate of Precession in P years per 360° =a—b.t,+c.t,®

It will assist the reader to follow the Pyramid's elucidation of this
matter if we give some explanation of the basal data and formula universally
adopted by modern astronomers in dealing with Precessional values.

q 223. NEWCOME'S DATA FOR PRECESSION.

In the middle of the rgth century the Precessional value adopted by Tha sldsr data
astronomers was Bessel's value—30".2346 +0".000244t forward from 1850 A.D. r..fn"'n:.'-‘. and
Leverrier gave the value for 1850 as 50".2357 for the Julian year, and Oppolzer Oienn,
as 50".2346 for the tropical year.

During the second half of the 1gth century the Struve-Peters’ value— The lus
50" 2522 +0".000227t forward from 1850 A.D.—gradually superseded the E.tﬂﬂ;‘!
earlier accepted values. In 1897, however, Professor Simon Newcomb s.,.cueded by
published the results of his researches in " Astronomical Papers of the Jryeem
American Ephemers” (Vol. VIII}. Since that date his value and :
formula have been universally adopted by astronomers.

Newcomb's calculations cover the period from 160 A.D. to 2100 A.D. Judine o

His values for years at intervals ten years apart, from 1600 A.D. to 2100 A.D,, i"’f;‘

tabulated in Bauschinger’s *‘ Tafeln zur Theoretischen Astronomie,” Taf. ealeulations
XXX, give the formula 50°.2453 +0".0002222t from 1850 A.D., the central Hﬂ’ﬁlﬂﬂ
date of his caleulations,

This formula is derived from the following :—

Date Value, Difference

A.D, Secs. of Anple, in 250 years,

1h0o s0.18g7 Average difference
+0.0556 in 250 years

1850 50.2453 =0.05555 O
+0.0555 0.0002222 Pper

ZIO00 50.3008 year.

Examination of the complete table in Banschinger’s work shows that the
slight inequality in the two differences is due to the values being stated only
to the 4th decimal place. For the same reason, the valoe in * The Nauntical
Almanac "—30".2453 +0".0002225t from 1850 A.D.—has been interpolated
from Newcomb's values from 1750 to 1950 A.D,
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Bauschinger, again, in his “ Bahnbestimmung der Himmelskérper,"
P. 79, gives the formula 50".2453+0".0002218t, which cannot be precisely
obtained from the data in his ** Tafeln,"" within any selected limits.

1 224. NEWCOMEBE'S FORMULA FOR PRECESSION.

Namesmbs In the present work we have adérpteﬂ Newcomb's formula as derived from
the complete range of his data, and to apply equally to his data both before
T — and after 1850 A.D.

In ammsal rate

s e e This gives

m — Annual rate of Precession =50".24534-0".0002222t.

il Converting this into the rate expressed as the number of years to complete
ramgw of a revolution (360%), we obtain

& mesheibia. P =25,793.46—0.114t with t positive (4] forward from 1850 A.D.

Extreme The formula strictly applies only to the period r6oo A.D. to 2100 A.D.

Nomewni  covering the range of Newcomb's calculations, It gives, however, extremely

— accurate results for many thousands of years before and after this period,
as the reader will see. This indicates that the constant C in the formula
P=A 4 B.t4+C.t%—negligible within the range of Newcomb’s calculations—
must be an extremely small quantity.

In Newcomb's formula (Epoch 1850 A D))
A=25,703.46; B=—0.114; and C =0,

9 225. PYRAMID'S GEOMETRICAL CONNECTION BETWEEN
EXTERIOR AND INTERIOR. Ex

Now the measure of 25,826.54 P"—supplied by the sum of the Pyramid's
eferemen o base diagonals and by the precessional circuit—is indicated as the measure
o dew Of the Pyramid's standard period of reference for variations in the rate of
-BE8H  Precession (Y 166). One quarter of this period (or 6456.635 years) is, there-
Tours. fore, the Pyramid's standard period of reference for go® of Precession.

The impert- In Case I, Fig. A, Plate XXIII, the value of 2861.02215624 P" was
pocesiihe  obtained as an important relation in the geometrical scheme of the Pyramid's
ﬁ“wm right vertical section. We now see that this value, and its Jth subdivision
28419377 and (Fig. B, Plate XXVII), form the key to the relationship between the Pyramid’s

286.1022 P .
external and internal geometrical systems. For
Sine of (a) A triangle of vertical 2861.02215624 P" and hypotenuse 6456.6355045
it P* (Plate XXXVIII, Fig. A) defines the angle of slope of the
Hamse Pyramid's Passages with the horizontal as 26° 18° 9".63. (Y7 176—
179.)
uLiz e (b) A horizontal distance of 286.1022156 P" Eastwards from the North
mant of to South central vertical Plane of the Pyramid defines the North
g to South central vertical plane of the Passage system. (7148 and

Plate X XIV.)
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GEOMETRY OF PASSAGE SLOPES.

FlG. A.

(:mu: TRIAMGLE AMD LETTERING I
A Pusre L

p

ASE2 B

=250 [OMMON EGYPTIAN (0BT

P“:"FMMI

L e —

SECTHOM

miﬂ

Fic.B.

(unmma HELE REFEDS
TO THIS FIGURE OMLY.

R
M
443 mw:EuE: e FIE‘ c"
- r ETTERIMG H
gﬁﬁwa ERE QEFERS O THIS HﬁlllE)
CHEOMICLE. &
AL ISAEFT = E
H"ﬂF{MHﬁTmﬁ -""_';l
gﬂnmm BASE 3
N L
WHEN MN= 4431134627 P __ _____ ML = |Dmp.m&mn-_mqr Prsssse MoasooemenT,
WHEN M N =443 34627 CoMan EaveTian ComTS HL- 1000 Common
. 365282455 (s } 20605. 94000 B LT
4 'gmwimw |00 AROUGRE
—S2UARE oF ﬁutm R DEcrance
IEE?%E'?EE #*E P" ario Poesory
IHITEEI!F “ﬁmgﬁm&m




M‘I‘! EAXIN
SECTION OF THE F"’"ﬁﬁiﬁﬁﬂl" THE GREAT PYRAMID.

N

CRAMBERT OF Se—

oy Wy

TS

AULEsE
CHAMBER

L

i

Bowess b5 M, Lawais:

[T# face . wgd,



PLATE XlLa.

THE GEOMETRY OF THE GREAT PYRAMID'S PASSAGE SYSTEM

TE =
BUT ON THE GEOMETRICAL PLANE

w2 TRUCTURALLY

A
FIMED BY THE 5
EDGES OF THE CASING SURFACES,

D =
] THE BASE LEVEL SHOWN 15
|E ™ EL OF THE,
| g L BVEMENT
E 15 .---i . ;
o 'i.ﬁ 3

Basr LEVEL. !1:. ¥ amgs.smogpspt  LETSLE Base LEVEL-
Al o

- BasisoF (N ON:=

| %m%‘xﬁ 5. PLATE ZE0UHl Fi A

| ARt R L

___________ | R ANGLE 7 SLope Wk OOEZONTAL 616 463,
IT DIMENSIONS |IMMEDIATELY RESULTING FROM

i THE AROVE GEOMETER

Sy
OEmUCTION:- %
A= 34445252050 D7 |CF = 2045. fhediry
T bt . e {
Yraricht roa (EOMETRY OF PASSAGE SYSTEM—STAGE | v
= 2600504430, F* Fle. A DOAWN TO SCALE
511'::11.:3 EBII A.
G.
D
= : HETEELMEF rmmgqlmuu nF_ SCALAR.
Fre }%% w{ﬁ&ﬁfuﬂrﬁ Eﬁcm
& iR -2 PrraMiD BASE EL ¥
%*’%5‘%
BasE LE#;;&

DEPTH OF PASSAGE SHOWN

B Base LevrL
LY
MEEMIFIED D TIMES GENEDML

P ﬁ&aﬁazaszwf
LE : AS RESULT OF THIS, R Ve, LN
;= CO00RT 15 NOT SHOWH TO SCALE ‘m?‘.‘j F &
e ESULTTNG DIMENSTON, D =305 A0 i i~ _ ™,
0 AND MO =7588- t&l]ﬁal-‘ra'm H ""‘a},&y_

GEOMETRICAL DETAILS OF PASSAGES RESULTING FROM

STaats T2 o T2, PGS B BASIS:~Me=D: MH-MP=PH,

< NOTE = 1¥ ASCENDMNG % ENTRANGE PRssaGe PERPER™ HeT = HIC

h%ﬂﬁi—ﬁlm P=4T364 b7 PETRIE'S MERSURED MEAN HK=4F15 5.
=

¢ 6 = 344252350 p

. G (Pas Bal)
: eH~abikas ~3840i0600 £
, = AB4459020 / Prte
s i "'iih Eggﬁ-ﬂ'ﬂﬁmnﬂ L\"i mm = 75400523 P
0=233856208T, dleg rd  FIGE ~ Hewpa




PLATE XLb.

THE GEQMETRY OF THE GREAT PYRAMID'S PASSAGE SYSTEM.

Srage 118 Fig.C
u.gztz ﬂcnr-.zmlm_ DEmenH OF ASCENDING
(5 THE SECT) no%mn LINES , FOLLOWING FROM TaE 1A
aF A EIEHMID Bais FOR |&T:Lml.‘? Erﬁﬂjﬁ; EwTE?” ﬁ:.‘i-l ipg E
oF SIDE E’E&EEE'SE WHEN APPLIED TO THE DATA OF Fm,E COMPLETELY

DEFINING DATE | 5*«';5 J-'ls{m%

AT WHICH ;'F.‘ECEEIIEIML QNTE GIVIHG
- 25 B2E542378, GNEN Y &;x:xfwae LEVEL OF FOOT OF GREAT STER
PEEEbﬁIﬂHALi BCUIT 1% ABOVE PAVEMENT BASE.
'""E"w 5 ~I" ‘*‘au

DEFINE ALL THE RELATED FEATURES OF THE
PS3AGE SYATEM,

EDPTIHUF% Tﬂu FOOT OF Flg. C 1=

17085924507 P
m:mm%uw ﬂHA I}H: %

RESULTING IDIMENSIONS - WP ﬂ#&ﬁﬂmz T R ANT

From Fig. B | Dﬂ-HH = 5%}1%319?912 i : 10 |
— Lnucr KT = 5RI3
i ﬁuﬁm?ﬁ% %ED__..%‘ %ﬁ (3} AL = aa&arw%i%F' ”‘x

EELITIHE '!-".ALLE'.'I- FaM

fEl____g!{- ﬁmagnam Moo Besis FoR e E o _GH =

A{ BA5|53 OF STAGE I12:- TG p ’
LiCT MMEMFHEMD = "“"{“‘ e
1 i 0D = 5o S Pt % Q‘Q‘H\F

o LaFm_f@atﬂ AL GF THMES OBl TR~

0 o Arex =hE95-2P91558 BT *x

FOOM Fia DL 40D eH = I';u:l{rm:]- 4241321 0 Y
44 K \

[ Ii:- JE'&-T?-D-EETJ 4, = HEe
P DEDUCT (1 BELOW BASE f.Flﬁ g = 2RE9254
ﬁ 5507 ( CONTINUED tBove).

FIH:.._

! e O
| T g 2 do,. TAG
& Winy 500 15-53;"'.-"% E‘mLﬁm&gﬁFﬂu EH;I'IH
ke T Cont 992 o, SCALAR BA3IS OF
; ﬂﬂﬁ;{{i P *J‘ﬂﬁmiﬂﬁﬂ“us_ﬁ
Y4 Ve it
e
% af’;%l POINT, AND FOCM

¥ DiawT T LEFT,

T T )
LR tmﬁrﬂf T
i Em" i
EAcez I b rn&m'i!lma?'l
= : ) 29340588 7
- | . ol ; |
;o a6 & a
2] i ] é?‘m?,_ NIl TR Anove REFER
I E"I'.. 2 )™ Yook b %WM
! | e meseREAR.. M| vl 443, 1325 yITTE Mo
& i e e N 2 0T
e e b o e ‘;-:*___:ﬁfﬂ” % FounT G 1N
ST , e bOsE
“"-'""‘*“"‘-"“‘"‘“""""W""E, N Dizawn
b i F e ;ﬁggﬂ%wﬂmmuﬁ 2 HHK RTLL
{5l . S
"11,} 3 “ PRssAGE K3 rmﬂ.mnmmmﬂt g h
| e Inn:l W = THE SEm1 Em.,Fﬁ ; “\.
Y WFEJEHTEIJ A3 u:mzmnu: EIZ, 5
3 HERE. 13 MERELY | HE. :..-f \
|| TEM OF THE 2 \
IEEE' i ITRELE _-i'-" %

NOTE.—AP. denotes Awna Pyr. in Fig. F and in following plates; o A P. being the zero date of

the P
oo

¥ramid ‘s scalar svstem of astronomical chronclogy. Hence the clear definition of 0 A.P., 2000 A.F.,

AP, s000 AP, and Gace AP,



PLATE XLla.

GEOMETRICAL DETAILS OF THE GREAT PYRAMID'S
PASSAGE SYSTEM.

=~
A R - W:ﬁ!
BR00 AP e o
Wmm Fagh PLATE IL it § ~. La

Fia.G. Fia. H.
D[Tmnﬂm FOR SINCTTON & ERToasct & FIsconDiig PrssasEs. | DETAILED [uma F2 ENTRARCE PassABE AT ENTRARCE DooowhY.
= DIMENSIONS OF Fé DwE, Pute AL JaTh 1= KNOWH EXTENT OF HOLLOWING-IN 0F
ED INFERSICTION — AT £900 A8 = 0 m LOPE — 35']-52"?TF' ['IHEEENTMLT S SHOWM
IJn::.tuL.u!a [f:l:n oF As-t{tumﬁr:f. PRSS&GE, AND | MFHE%{n ﬁfﬁ}w - le:n |I'EIEIE|E{TIIZIH—
HE 0F DESCEMDING |00 ENTRARCE LA ~a GF NE OF ENTR ANCE
OTHED STATED DATR PESULT IMMEDIATELY FROM % PussanE 8 LINE oF Puast CeoMeracal. e Supe (PLIL RsF).

Crmm STATED DaTa SESULT IMWEDIRTELY TR0 E.

Compagison OF CEMETEOL Ihm WITH ProfEeee PETRIES MEssuoreD Dar
&EIELW' EL OF AT ENTORMCE DOCGWAY ABOVE PRVEMENT BASE == &&T—SH'ESIB P"== ﬁiﬂ'}'
YRAMIDS %1 of GIZER ™, 52, BasE oF #9™ Masoney
he. Do 55, Passaak Fuoon LEYEL a7 mur.z m:rnr.
(enmermicay LemsTy oF ENToancE Pasasal FLoce Enmn:zmm.luumm = ﬁmm F!#Jlﬂ!é] Fmﬁt'rl
P:_Ir_m ™ (DoREs Messugen [hs, (%Pye2 & Ti ” 5!-1 2l :Hg ﬁﬂnz-};&'
E F'U-HI:I-IH-ﬁ ME & I'Lﬂl - T e +
HromETRIcAL DaTa THEREFDOE AGQEE WITH THE MEARDQED Dm. &S IN CasEoF Fla D PLaTe XL |

Fla.L.

OTHen HTE2MIEMG
DIMENSOMS FOOM FLIL.FH&D?E"' .

o [ EER G e, fp;_

AP

Ik D o QuEpYS (uveea FLoce. ‘ﬁ“ﬁ
.LE'-’EL-:IFI_I:I'#EI:LBS-#. 'E.ﬂLFﬁ&ﬁ.El'Ef}EILﬂ'l'l'Erl:H!," ﬁzkaE — et Pt
13 DEFINES, LEVELOF GALLEIY ﬁfﬁz’mmmm”"m‘” ”‘“.{’E’ x

{DETAILED Ehmmw rnrmum 4D mﬁmmmmm

- QJEHEG'DJEE.FL&EELEVELME =-
ﬁflu. :.uFT.'ELaaL .:L FHED A5 Fie L(ABOVE) = BA&-09405I0 -ﬁ#ﬂi‘iﬂ:
A00AE mu mmuj {‘,‘-& EJJH nF‘lEAn.Cm.E. A5 D Diasess Greoes) = 84706 B
ALL m[a LATICN TO Poor MES AND SCALAR AXIS |  [FVEL ABCVE BASE OF FLOOR POINT BEGINMING
oF 1% ASCENCENG Pass, ULTING CHECK LEVEL o &ALLLW -

of (ENTRE OF YEAR ﬂm:n.E 15 AS STATED. = BAO-GAETHPT = BEL4ISE

JTATED DaTh RESULT :mmm qu .ﬂ.ﬁmc .1.5 Pm mu_r:f: T(oL 3 berEe) = 86155 O
Pﬁxnnnn w.:-mt LesaiH PO Hﬂli l:'l'JI = THE Eumm PLATE 1006 ADE BASED ON PEMF_'-'.

m}m E:H mﬁzngiw] ms&- mmmw Hagﬁm kmunm WHCH 15

AR = )= QuLERY,

PeTGIE (ALLERY LENGTH FRIM WS PLewe | O-5 B BEYOHD VECTICAL FRow Mg L oF GALLERY IvER Poog.,

utummpm n T.‘H‘EEIIF}:I 5+u-1-|ﬂ15l3. K] e Foowen 15 1545-B B % THE LATTER 154658 FHHJ'mn‘m

GEOMETRAAL . PLaE 1L BT

B THe LATTED Aesres WITH THE QEOMETRICAL PHSTAMNE &5 SHOwM
TS SRAR-3I8TIE — 4%‘5{?&9 r&ﬁmm&rﬁ URDED FBe K. ALEMBSIDE,




PLATE XLIb,

GEOMETRICAL DETAILS OF THE GREAT PYRAMID'S
PASSAGE SYSTEM.

FoD DELATION T GENEDAL ﬁmmﬂw REFED Fla. M. BELOW,

Fogr & Stas (FOMETTICAL DiameTeR H&-260eaTs BY
m:n oM OF THE YEAR-CIQELE. nrmn-mcﬁ;-:rclm:um“
K. OPPOSTTE ZA5-PAr LS | PTOEFINING
HoRiZONTAL TRMGENT, To Z0CiacaL EpacH

| _Gsuuivg Level anove Dvoawip Bast isee-3seeoset F

-

NoTE :~ ThE Rt oErncD & Pty @ DED @S e ﬁ‘"’:f
DELATES T0 A FURTHEQCONSTRUCTION NOT DISCUSSED =" ~71=~
I THE PRESENT COMNECTION, BUT QEFEQREDTOLATED. AL Pt

i _,,,.-"":__..-;;.
"._'5!5"'*' nl_,..--' -

e . e e e e e e e e e e e e

r,_..---"_. DTy merwiew Boos | aup FLooe Lives 5277540 B
A5 DERVED FRoed o Prames XEOXLL Fed, DG,

e 'T'Ej_@.ihiﬁﬁm?'m e T B -l m s

.r'

" I
1

012 FlG. M.

(Geomermicat DErnmion oF THe Poisady Zooiaca L Epoch,

T oo -3# =0 5813-083730 B _>A

o~ %:t Fia.N.
. " DEFINITION OF THE AUTUMNAL EQUINGIX , AND

— @J_._-"'F?f o ’ Hﬂ!ﬁlﬂwrzhmnh@zﬁ;_amEun&AIE_}[_L_Fh;E_‘____

\"\‘5-‘ MIDNIGHT AT Pvoamio MERIDIAN, &S
“\\ THE RespscTivE ZERO® FOR THE
\‘ KSTOONOMICAL YEAR AND DAY ¢ Z
% OF THE Pvaamip EpnEmERIS. ;g
%\‘% TAE" Sogen Live™ i THE EXTRamE Prssase r;':.a
B2 BOW T N\\E e mtmvas oo e, T
DoESOM EXTERRAL TR Prasin %- 0 THE ALIGMMENT DEFIHED, 55 3|
2= [247-4825605 % wﬂ'&hﬂ"fuﬂ 2l44 &c MEEE - o
-@-ﬁgﬂm}—{ﬁmh&aﬂmﬂ‘x Hﬂﬂﬂe R ED{"““ = h= i %
Fal L. %; N ﬂm@ﬁg&: =-E15£ucm,jg,‘%£§‘,ﬁ£%’
3 “:??ﬂ?@ﬂ%ﬁf#ﬁéﬁ
WEI,’E@EE'E‘-‘W o |t
NS doy
Nt eet™ g DA
" w‘lwhﬂ”“ |
] .llg| e

Ilm'.ur.
e | BeeweeT bt v

T o v 1

b




PLATE XLIb,
THE BASIS AND EVOLUTION OF EGYPTIAN DYNASTIC CHRONOLOGY,

| |— 90" PRECESSION ROUND PRIMARY ZODIAC —)- ~
et m Fievimions
A S5 APPLICATION
-] W i
J B2 M EavpTian King Lists
oF
g m 5 m PYRAMIS PRECESSIONAL
E AN
TOTHL CHARKGE B [ORATURE OF PERMELION =
| — - suM or mast ARDLES of BYOAMID SECTEN — 2 PERIHELION FRAMEWORK.
OLD EGYPTIAN CHOOMICLES 36SEE TEARS 10 EPOLH OF ORHOS —u_m. B
ETE 3000 A n.__ala.ﬁ..,r:_ =695 AR "
347 BE. e 00(BE AGAABE  4a9% B,
Z000 YEARS - F200 YEARS {
f—_—— — 3044 YEARS — e ——— 3044 YEARS — ———
r— G088 TLARS —
BB TEADS — e — 5556 YEADS T T T
—T R —— A — 5600 YEALS — —
1 PRECESSIONAL) EPOLH BC, |50 YEARS
_.r- Lotk = En.n.:ﬂm.“_b.u. 1..I.|._-n=n_..u._.1“nr.w Dlr_ .-Jl.-lrw.ﬁ::.._.-
ol Rty - S

BEOUGHT BaCk TO —=— 4R7 YLARS — =]
MIAD  SHTHIC ORLE
nzz_.._z_m_.

o e e e e ]

The Pyramid chrosology of the Egypilan King Lists, and its apphication in e King Lists, confirm {he chronclogy as derived from the Pyramid's
astromomical furmnla, The ing Lista ba epesidently prove that o A% = Aybmnal Eiquinex qooo 18, Olscare tradition of 1his Identity existed in Lhe
3rd contury AT By the 6th contury ALY ihe tradition had Laiken the erroneous form of identifying the Annunciation as beginning the st year of the
Christian Era, A.D. 1, at the Veraal Equinox, a5th March | Julian) 3900] AP



'y 1oor Mednnlsg
leowrmny= -y o (1} :sanpea Jem

R L S VT TE TR Y E
PRURN AT — 1"y woog (B} pon 2 g aoot Hﬁ:n_:_u F (TR e, oy ook (2]
B PaTAENT U Sl PR amaGT (eI IR uapusdopiuy pue snouea B EEE

LY

ook oo bizg

10 NOILINISI(]

CNOILYIIYA, ONY MOLLOJ  NOITIHRI3(
NV TYNOICCIDI Tod IWINIRIOY  WIINONORI ISy

TORLIAID W04 AIOMINYRL

A

0,
B,

ﬁ
....

s
!—-

ivia

250K F00S

d

o @1 A paniynos puw pauygap &y
" 3 JEITIH
TUNIE SO0 S m
I ——1=
| | == It
] I }
!_:u._li D ED _u_un B S :
(35 W4T LWL 04} TN
*,..__.qm...ﬂ___ﬂwmﬂd T I IHOTY ﬂ!.ﬁa T IWGIRGRISY OHY VTV 43D 48 Wy A4 A DM SE .um
: BOOY TVEL 1l
AR | 1 e — iﬂ.ﬁ:ﬁm_.“ p— IIKTMM-P.FE,.HE o Hed HIMel 9 AT PLA
o W) v | w Sl e s
”....I..,I..r-.....,. Y s H.ﬂ— | .rrr.rrr.ﬂ,. 208 m.ﬂ_ I I .......l_u..uuuin 1] __.1.1 ]
N O U e SN o
., Nln, i I il e '
% ﬁrﬂﬁﬂ A _W..____.m_ Nt | ﬂm_zﬂmﬂ = AV INONYLIY, _ _ [ ﬁm
..... ...Jl._..hr _ H |rr..|r_.J| L i o " E.
b i m._._i 4.&...% | o “ e H__E.-I*Maﬂﬂ MM
,. Enwi%. L e East VI i T ;
JIVIGE INININV 30 TIRTT 5 _m..“_,_____mmﬁ_m g ,mf:,,. EW".“W".. « 2 :_f,hﬁ_“..__ TIATT 35vd
5, ? o ) e e BLK
_._._....... .m !uﬂrﬁna..wu‘?ﬂ.ﬁ‘ S ﬂ .m .|1|.|1.|..1 Wm mm.. :
Bl w._.._...a...".ﬁ... i ﬂmmﬂﬁﬁ __q_j o, i
_._........ il .l..."uuu-u"..u. :_Hﬂ ﬂ:_”umw :E.ﬂ.—-..um _ m— .......... "
1.ﬁuﬁ.JH““” -Fg._gu ‘.ﬂ _ _ = -...-... m
L o o .. ol
...%u._.uu_..x ..... 1 |11||.|1I. ENE.N.W._ = ] 4 S i
favn qhn_n_.#. o) sz sard” “ ...,...L - |k i .- " m.w:ﬁwrmln- m |-....pm
Y MellD ERT- T .a..n_.fu__._..-_.m Wﬂﬁ._. o ML ﬁm..wml.f..ﬂlﬂ_. m___lum_ml._...l!l |._ o — -_ m.”..“_[.gm.-lﬁ ||||||
iy
:Fﬁ. naa - ¥o R ..,.h,,,. el iy
i E|
ol WG e aveaa™
Y “Ti0E0 TR0 D3dd 0 IhTT
..... Tl
T 0N A 92201902 - 30 |
g, 503 -
Y 'Di] " Sk INTWIN 0 40 Qioahona 0l

E ¢_=n
HIT L0y TNV

SIMINTHIE TVIIMLIANOIYD (ONV HdVIO0NONHD IVOINONOMLSY SAINVIAd LVIMD THL

EIITY

HLYVId




PYRAMID RECORDS 239

The latter movement is illustrated by the successive stages presented Dy Dirsction
Plates XLIV to XLVII. Each Plate shows four successive positions of the Eh;r'— o

Earth in its orbit during a year. Positions on other days of the same 8,008 ysars.
year have the same direction of inclination. Thus Plate XLIV represents BV

the direction of inclination of the Earth's axis during the year g46gg B.C. futme
Plate X1V represents the direction of inclination of the Earth's axis &"ﬂ"""
during the wyear 1844 A.D.—the direction having altered go® between e

4609 B.C. and 1844 A.D. Plate XLVI represents the direction of inclination 3¢, sean.
of the axis during the year 8203} A.D.—the direction having altered 180° jatrs yated

between 46gg B.C. and B203} AD. Plate XLVII represents the direction Procersisnal
of inclination of the axis during the vear 14,300 A.D.—the direction having BC. to 2418

altered 270" between 46gg B.C. and 14,350 A.DD. The direction then retirns ysen.
to the p-ns:l:mn represented on Plate XLIV, which now represents the direction Precsuisnsl
of the axis for the year 20,415 A.D.—the direction having turned round S;RES

360° between 4609 B.C. and 20,4135 AD. Betwesn these two dates, the F;’,;‘“
cycle of Precession is a peried of 25,1128 years. For other earlier dates, the lauta ED-."-

period is greater ; for later dates, the period is less. Thus for precession of 3014z rears

360" prior to 1844 A.D., the precessional cyele is a period of 27,376.1 years, fl’f:ﬁ:ﬁ.n
beginning at 25,533 B.C. and ending at 1844 A.D.; and for precﬁ&iﬂn Jho® =Dk
forward in time from 1844 A.D., the precessional cycle is a period of 24,4422 35 B

vears, beginning at 1844 A.D. and ending at 26,286 A.D,

For 180° prior to 1844 AD., $ period .. .+ =I3,270.20 years.
And for 180° after 1344 A D, }perdod .. .. wmrzsabgs

Preceasional p-ermd II,.4.3.1. B.C. to u,ggﬂ AD,
Cyele i .. =25,822.68 years.

These periods follow from the formula and method of ¥ 238.

q 276. THE SOLAR DAY AND THE SIDEREAL DAY.

Now, in 99 273 and 273, 365 rotations were taken as illustrating the case
of the revolution of the Earth round its orbit.  Séricily speaking, this is untrue
—e&ven as an approximation.

In the course of a solar year, the Sun appears to revolve round the Earth Ths solat yaar
365.2422 times, thus defining the number of days. If, however, the Sun{  dat -
were hidden for a year, we would observe that the stellar heavens appear to ﬁm?::'-:.“
revolve round the Earth 366.2422 times in a 2olar year, The reason is that e
the Earth in revolving esternally round the Sun, is performing its revolution (o “mescet”
internally to the stellar heavens. The stellar heavens, therefore, appear to of the stslisr
revolve 366.2422 times to the Sun's apparent 3635.2422 times. Hence the
apparent diurnal revolution of the stellar heavens is termed a * sidereal
day '’ and the diurnal revolution of the Sun is termed a " solar day.”” The
latter is the day as commonly known. The former is an astronomical unit
employed in the " Nautical Almanac™ and astronomical ephemerides. Hence,

One Solar Year =365.2422 solar days,
=3606.2422 sidereal days.

ar 1]




PLATE XLIV,

PRECESSION OF THE EQUINOXES—THE SOLAR YEAR
IN 4690 B.C,

PLATE XLV,

PRECESSION OF THE EQUINOXES—THE SOLAR YEAR
IN 1844 A.D.




PLATE XLVL

PRECESSION OF THE EQUINOXES—THE SOLAER YEAR
IN 82031 A.D.

PLATE XLVIIL

PRECESSION OF THE EQUINOXES—THE SO0LAR YEAR
IN 14.300% A.D.
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242 THE GREAT PYRAMID: ITS DIVINE MESSAGE

sdsrval dars The solar year, defined as consisting of 366.2422 sidereal days, is termed
m:;_,'ﬂ, the ** Sidereal year " in some elementary works on astronomy, and in others

™ that ought to know better. This designation, however, i5 a misnomer.
sdereal year  The Sidereal year—as defined in 1]"11. 150 and 155—is the duration in solar
Eﬂﬂmﬁi days of the Earth's complete revolution of the stellar heavens. The amount
wcemplets by which the solar vear falls short'of the sidereal year is determined by the
rowsd the  axtent to which the direction of the Earth's polar axis is altered, by its
Tihea truia precessional factors, in the course of a year. The resulting slip backwards
ﬁ‘?g‘:’:ﬁ_ of the solar year round the stellar heavens is illustrated in successive stages

e e T by the modern month indications of Plates XLIV-XLVII inclusive.

Far' the year.
conaddered.
% 2v7. THE VARIOUS ELEMENTS OF PRECESSION.
Salar Now the plane of the Earth's orbit is necessarily the plane in which the

Precemsien.  Cuipn'e attraction acts on the Earth. Owing to the inclination of the Earth’s
axis of rotation to the plane of the orbit, the plane of the Earth's equatorial
protuberance is oblique to the plane of the Sun's attraction. In consequence,
the latter attraction tends to pull the plane of the equatorial profuberance
into the plane of the Earth's orbit. The Earth counteracts this tendency
by means of the * wobbling " motion descnibed in T 271, 272, and z7s.
The resulting slow change of direction of the Earth's axis—measured by its
annual extent of change—is termed " Solar Precession.”

Luar Again, the plane of the Moon's orbit round the Earth being oblique to
Precessies.  the plane of the Earth’s equatorial protuberance, 2 similar action and counter-
action result. Precession resulting from this is termed * Lunar Precession.”

As the orbits of all the other planets are oblique to the plane of the Earth’s
*“-  gguator, & similar resultant action and counteraction are due to planetary
attractions. Precession resulting from this is termed ** Planetary Precession.”

Algabease The algebraic sum of all three Precessional values is the total precession,
wa 8 and is termed " General Precession.”

Exrit f 278. APPARENT—AS DISTINCT FROM ACTUAL—MOVEMENTS.
o

satiomary, Sun To an observer on the Earth, the Earth appears to be stationary. The

wousd the  Sun appears to perform a complete revolution round the Earth in the course

:Eﬁf slar dav. of a solar day, and the stellar heavens to perform a complete revolution round
Emﬂﬁ.& the Earthin the course of a sidereal day (% 276). Similarly, the moon and all
reurss ol +  the planets appear to revolve round the Earth each in a peried of approxi-

mately a solar day.

R, The apparent paths of the Sun, Moon, and Planets in the stellar heavens
o S Maoe. always lie within a particular belt or girdle encircling the heavens. This belt
define the iz termed the Zodiacal belt, or, simply, the Zodiac. The central encircling
frs camtral line of the Zodiac is the Ecliptic, or apparent path of the Sun. The apparent
Bue sacirefar path of the Sun is therefore traced in the stellar heavens, although, whilst
sk Ecliptic, the Sun is visible, the stars, defining the Sun's course, are themselves invisible.

4
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the Ecliptic axis have shifted less than 1° in relation to the fixed stars, or to
be more precise, in relation to their onginal positions at the beginning of the
interval considered.

The Ecliptic North Pole is therefore taken as the point to which the
positions of the North Celestial Pole for different dates are referred. The
Ecliptic axis is thus the axis of reference for Precession, and the Ecliptic
North Pole is the point of reference for Precession of the North Celestial Pole.
The North Celestial Pole is, in consequence, defined as revalving slowly round
the Ecliptic North Pele. As thus defined, the movement is illustrated on
Plate XLIX, the vanious positions of the North Celestial Pole being shown
for dates from 5000 B.C. to 2500 A.D. Complete illustration of the movement
in relation to the celestial hemisphere north of the Ecliptic, and in relation
to the fixed stars thereon, is shown on Plate XT.VIII. Thisshows the relations
between the North Celestial Pale and the Equinectial and Solstitial Colures,
and by these relations illustrates the meaning of “ The Precession of the
Equinoxes,” round the Zediac.

¢ 281, THE EARLIEST ZODIACAL DATE.

At a remote date in history the constellations or star groups of the Zodiac
were divided off into equal spaces in the Ecliptic. As these have come down
to us, the star groups indicate a division into twelve Zodiacal Signs. The
constellational figures associated with these signs and their designations are
as shown on Plate XLVIIIL,

K. Brown, jun., in his " Prmitive Constellations,'"? places the date of
origin for the figures shown as 4608 B.C. (astronomical) =469g B.C. (historical).
This date agrees with the various other lines of independent evidence discussed
in Section I of this Chapter. Brown's date of origin depends upon the
iollowing :—

The toe of Castor, beginning the sign Gemini, also marks the termination
of the sign Taurns. At the date 4699 B.C. (historical) a given meridian on
the Earth passed through the point thus defined precisely at ‘midnight of
the Autumnal Equinox of that year ; or, alternatively, the Sun occupied the
point thus defined at noon of the Vernal Equinox of that year. This can be
independently confirmed from the present position of the toe of Castor, and
from Newcomb's formula for Precession (¥ 224). The resulting relation
between the modern months of the solar year and the Zodiacal signs for
4609 B.C. is as shown on Plate XLIV. The first month of the Equinoctial
year therefore coincided with the Zodiacal sign Gemini in 4609 B.C, In
successive later years, owing to Precession, the beginning of the year slipped
backwards gradually through the sign Taurus. Now the earliest known
historical records in no case refer to an Equinoctial year beginning in Gemini.
They all refer to an Equinoctial year beginning in Taurus. Brown therefore
placed the date of origin at the last point of Taurus, thus fixing the date at
4699 B.C. (historical).

Waol. I, p. 56.
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The stellar heavens, therefore, appear as a vast globe encircling the Earth. Sedler buavess
To the ordinary observer, the Earth appears to be the centre of the stellar m’,'
globe. With minor modifications—atfecting geocentric and heliocentric :EE?'.:
points of reference—the point of view of the ordinary observer has been c

adopted as the basis of presentation for astronomy in ancient and modern

I Exrth's polar
Hmes. :-E_:"‘_“
9 z279. THE CELESTIAL SPHERE. g

The axis of apparent rotation of the stellar globe is the polar axis of the 'EE"EE;E"*
Earth produced. The Earth's polar axis produced into the northern hemi- dsined.
sphere of the stellar globe defines the celestial North Pole. All the stars in %:;H‘u:h-‘
the northern celestial hemisphere appear to revelve daily around the point En:a_i:
thus defined ; and similarly in the southern celestial hemisphere, with refer- -:L“'.a'.:;'.:
ence to the celestial South Pole. ;L:n;t

Similarly, the plane of the Earth’s equator produced in all directions Earth's it
defines the plane of the celestial equator. Its line of intersection with the defem ihe

of apparenE

apparent stellar globe defines the line of the celestial equator, = spparont
of Sumn Commid

Now if the polar axis of the Earth had been perpendicular to the plane § . celwtial
of the Earth's orbit, the plane of the Earth’s equator would have coincided o gusa
with the plane of the orbit. As the plane of the latter produced defines on parai
the stellar globe the line of the Ecliptic, or the apparent annual path of the firteslass

Sum, it is obvious that, with the condition assumed, the polar axis of the fthesal

stellar globe would have coincided with the axis of the Ecliptic, and the celestial hars csincided
equator with the Ecliptic. i by

Owing, however, to the tilt of the Earth’s axis being about 233" from the E:L Ecliptie.

t of Earth’s

ition assumed above, the North Celestial Pole is about 234° removed from .,
the Pole of the Ecliptic. The latter is unaffected by the tilt. The result is E'H.;':“ﬁ*
that the yeariy path of the Sun appears to be performed round the Ecliptic flatb
as the middle circumference of a sphere of which the axis of revolution is the Selatic flans,
Ecliptic axis, and that the daily apparent revolution of the stellar globe is fﬂ!'f‘.'..:::::

effected about the celestial polar axis, One effect of the latter apparent fi®

revolution is that the imaginary point of the Ecliptic North Pole daily appears Fefistc Narth
to revolve around the North Celestial Pole, and that the imaginary line of the § fevolm
Ecliptic traced by the apparent annual journey of the Sun round the stellar Jeyth Celedal
globe appears to revolve daily with the stellar globe. e, el 0

ﬁ&-m.
T 28. THE TWO AXES OF ASTRONOMICAL REFERENCE. The palar

The polar axis of the stellar globe is therefore the axis of reference for :".E’:;:!“ the
the day and the year, since all motions within the year appear to be performed ssreasmizal
relative to that axis. Owing to Precession, however, the celestial polar e dus iad
axis changes direction with the Earth's polar axis. The stellar globe for one Qwing to
year, therefore, does not bear the same relation to the fixed stars as the stellar pelar sa ot
globe for another vear. In 6500 years the stellar globe turns round go® met sccems the
in relation to the fixed stars, whereas in the same interval the Ecliptic and :?:!:T'

sxin of sny
other year.
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q z8a. TAURUS PRE-EMINENT IN EARLIEST HISTORICAL TIMES. mﬂ"i'
pre-aminswon

This identification explains the predominance of the Bull, as a symbol of Egiratsan
leadership, headship, and general pre-eminence, in ancient Euphratean and e
Egyptian imagery., This particular symbol appears in the earliest records 3,
of the two countries, These records are therefore not anterior to the date indicated leme-
4609 B.C., when the Equinoctial year first began in Taurus, The records Prave tkar
clearly prove that they belong to a much later date, when the symbol of the deltien |
Bull was already a symbol of long-established use. This conclusion is inter- Messetaandy
esting as indicating that pre-dynastic civilisation in Egypt and Mesopotamia symbelof
—when the rites of the Bull were already woven inextricably into the tradi- wa wssd—
tional rituals of the priests—belongs to a period considerably later than BB
46gg B.C. The epoch of Mena in Egypt and the epoch of Sargani of Akkad T oas
are therefore of a still later date or dates. :EE‘-" of

Long after Taurus had ceased to begin the Equinoctial year, Vergille. =
wrote that ** the white bull with the golden horns opens the year.,” Vergil's BdP TP
statement is clearly a survival of the tradition of a former fact of historical sevived in
chronology. On the other hand, the existence of the dominant symbol desslfiessien
of the Bull in the earliest records of oriental civilisation indicates the total sf the rees.
lack of any similar survival of a tradition associating any other sign than gl in
Taurus with the beginning of the wear. Taurus was already the Sign of o v
tradition when the earliest existing records were inscribed. No existing o it
human relic of an intelligent civilisation can be reliably connected to a date Aot Baas b
as remote as 4699 B.C. The single fact witnessing to the existence of an afh':m

organised intelligence at this date is the fact enshrined in the star groups and e pizcs oy
figures of the Zodiac. -:rh.. ‘.-'l:r""
tradition whan
eartiest regords

wars imsnrthed.
% 283. THE LUNAR ZODIAC OF NOCTURNAL SIGNS.

The later conception of the Zodiac pictured the Zodiacal Signs as the Thelas
various stations or houses of the Sun during the Solar year. In this con- cosces
ception, knowledge of the signs as Nocturnal (visible) Signs necessarily Sus felewiog
preceded their use as Diurnal (and invisible) Signs. The early Zodiac depicted (Ediste) path
the signs as nocturnal. This conception requires the astronomical assumption isviille dyas
of an imaginary Anti-Sun in the Zodiac at midnight in place of the modemn g.,
conception of the visible Sun in an invisible Zodiac at noon. Now the vl
Anti-Sun would be indicated by the projection of the Earth’s shadow on to diine of . -

=

the celestial sphere, if we can imagine the projection to be possible. The S sy
equivalent indication is given at a total lunar eclipse. The Moon, entering E{:'g';,__‘:"'

the Earth's shadow, indicates the place of the imaginary Anti-Sun in the 50l of ihe
Zodiac. Ant-Sus.

The Moon, therefore, becomes the ideal medium for defining the path of Suesausive
the Anti-Sun along the Ecliptic in the Zodiac. Successive total lunar eclipses slima
define the Ecliptic. With the latter known, successive full moons, slightly Ediese.
above or slightly below the Ecliptic, determine the precise position of the
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Hames the Anti-Sun on the Eclipric.! The earliest Zodiac is, therefore, the Lunar Zodiac
ik ety —a system of Noctumal Signs.

Full Moo ot From the conception of the Lunar Zodiac ungma.ted the many anciently
E-'-_-‘"t:h:;' pictured forms of horned head-dress supporting a Moon—the latter often
mag orimaated hieroglyphically represented in the shape of a crescent to avoid its being
dress si vasions confused with the Sun—figured as cr::ﬂ#n.mg various deities of the vear. The

eyt Lunar Zodiac is the Zodiac of the ancient Euphrateans.

T 284. THE EAERELIEST ALPHABET.

Tauras s Eit The first sign of this ancient Zodiac was identified with Tawrus before
et the existence of the Semitic languages, since in Chaldzan and Hebrew—and
o Semge”  in the early forms of Semitic language—Tawrus was signified by Alap or
""""[".:: g Afeph, the first letter of the Chald=an and Hebrew alphabets. As alap
ﬁm:'!rT;:,. signifies @ bull, the name long preceded the alphabet and the written or
Emintas  inscribed language. Hence, too, that the letter A is derived from > and >,
“Ale”  originally the symbal of the horns of the bull. Petrie? shows that the latter
Jhe prmities  symbol is met with in Egypt and along the Mediterranean during predynastic
derieed o times in Egvpt—i.e. long before the reign of Mena. Its use is therefore
mt:rm remotely later than 4699 B.C., when Taurus =Ala$ began to be the fArst sign,
in primitive [ ong-established identi_ﬁ::atiun as the First Sign of the year was necessary
“senarr.”  hefore it could give its contribution to the Mediterranean signary® that formed
wwin  the primitive alphabet.
1 Dyzasty of Petrie shows that the letter A was in use in Egvpt prior to Mena, the

f'-“;?ﬂ _E-ﬂ-' first Dynastic king, and makes the significant statement that—

P “The history of the alphabet is as old as civilisation.”® (The
ar e o partial italics are ours.)
(Poiris i,

9 285. THE TWO ORIGINAL ZODIACAL SYSTEMS.

;E-:IT = Referring to Plate XLVIII, the reader will see that generally the signs
rariom star  ATE alternately long and short, and also, generally, that any two adjacent
Ihar sstitiag signs are egual in extent to any other two adjacent signs. Generally speaking,
m:‘ . the signs are alternately about 40° and 20°,
ke s Thus the extent of Taurus from the toe of Castor to tail of Aries is 40 ;
exiading, Aries=20": total fo”.
prmeniley Pisces-FAquarins .. =f0°
::-T:- Capricornus 4-Sagittarius =60°

¢ Scorpio--Libra .. =07,

Then the rule is disturbed at Virgo and Leo—

Virgo w=40°; and Leo=30°
Cancer =30° ; Gemini =20°

1This t of view is adopted merely for purpose of illostration, 28 the Anti-Eun can be
determined very simply by erdinary methods.

¥ The Hoyal Tombs of the st Dynasty,” I, pp. 31, 32.

'Thid.. L p. 32.
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PLATE XLIX.
| Enlargement of Central Portion of Flate XLVIIL)

THE PRECESSIONAL MOVEMENT OF THE NORTH CELESTIAL
POLE.

PLAN OF THE CONSTELLATIONS ROUND THE NORTH POLE OF THE ECLIPTIC,

The thick circumferential line defines the Path of the North Pole of the Heavens, The
position of the North Pole of the Heavens for any date is given by the intersection of the radially
dated Une for that date with the latter ciecle.




PLATE LV.
THE MOTION OF THE EARTH'S ORBIT.

4044 B.C,

Position of the axes of the Earth's Orbit in relation to the Equinoxes and Solstices and in
relation to the Zodiscal Signs.
Note '—Peribelion at A, Aphelion at B,



PLATE LVI
THE MOTION OF THE EARTH'S ORBIT.

&>

Positions of the axes of the Earth’s Orbit in relation to the Equinoxes and Solstices and in
ralation to the fodiacal Signa,

Note :—Perihelion for 3246 A D, at A for B.
Aphelicn for 1246 AT, at B for yoy4 B.C.
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When the value of P is expressed by the algebraic formula P =A +-B.t +C.t3 the Relation o
vertical increment of displacement for the tilting line is a constant for successive ir'-:.'ﬂ."ﬁ'f

- In other words, for the case defined, the vertical displacement of the tilting Jreteal
line is proportionate to the timein years. [t is, therefore, expressed by a straight line ol the diting
equation. The straight line defining the algebraic relations is as shown on Fig. A, s

T 304b. PLATE XXXVII. THE GENERAL FORMULA FOR THE MID-
DATE EPOCH.

In Fig. A the base line of co-ordinates is the time base of Fig. B. Points o, 1, The pesmaeel-
2,3, 4, 5 and 6 in Fig, A, therefore, represent the same dates as points 0, I, 2, 3, 4, e aes &
5, and & in Fig. B. e co-ordinate at any point in Fig. A determines the amount Fate XXXV
of vertical end displacement of the tilting line in Fig. B for the corresponding point
in Fig. B. Thus for point 2 in Fig. A, the value of p is p.. This value, applied at
the points W and Z of Fig. B—as shown on the diagram —fixes the position of the
tilting line for the date represented g?' the point 2 in Fig. B. The vertical line 2N,
from point 2 in Fig. B intersects the tilting line defined at point N,. The co-ordinate
zN, gives the value of P for the date represented by the point 2. Similarly for the
other points.

Now, let p be any required vaiue in Fig. A, at a given time, t, forward irom the Thecrrampaad-
mid-date represented by the point 3. From Fig. A, p=p;+q. Then, since pg—py =0, relaticas,

as shown on Fig. A, and since DE is a straight line, %--,% or, by simple pro-

portion, qng%t, But since p=p,+q, p-p;-i—g%t. Citherwize stated, q-%—tlii the
amount by which the value of p at time, t, from the mid-date exceeds the value of p
at the mid-date.

In Fig. B, P at time, t, from the mid-date i3 obtained from the value of p obtained D:ll-ll _
in Fig. A. The position of the tilting line at time, ¢, from the mid-date is the dash ik derivation
line RN ,5. The tilt is such that RW =the value of p obtained from Fig. A. Then, f,ous"0r™

considering the triangle EWN,, imtarpelation
RW_P-P, p_P—P, S
WH, t T g
Therefore P—p,=2,
and since p=p, +1;-;-—'t-
s _Ep,.t‘,_zg.ﬁ
P—Fymp+—
2
PmP,+ 2520 200

which is of the general form
P=A4+Bt4Ct,;

where A, B, and C are constants,

and
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T 304c. SPECIAL CASES FOR THE MID-DATE EPOCH.

E:'_';— . Case I —For the case illustrated on Plate XXNXVTI, Figs. A and B, the values
"..:E‘i:::f‘ of p and P both increase with the time.
B and C s In this case, B is positive (4] and C is positive [ 4], the formula being
L} 't P_ﬁ_!__B_t_l_t_'tt.
2P, 2.0 . . .. I
A=P, B=—7 5 and G—TE
ase [L= Case [I.—For the case illustrated on Plate XX XVII, Figs. C and D, the values
For iy, of pand P both decrease with the time.
- In this case, B is negative (—) and C is positive (<)
en The general reader will see why C is positive if he understands that Case IT is the
Bl Ak equivalent of Case I with the direction of time reversed, 5.2 t negative (—) in Case L.
Then PwA—B.t4-C.t2
since (—t)2=(—1) X {—1) = +t2. 1
As before A=P, B=223 ana c=27
: 3 T * T
Cass TIL— Case [Il.—For the value of P increasing with the time, and the value of p

For P lncresss  Jacreasing with the time (Plate XXXVII, Fig. C in conjunction with Fig. B}, B

dviraetics nsitlv an i ive (=),

S, P glt-;}:_,i—i_} d Cis negative | ;-!H-B i 5
(+} and C ia E . A wie 3 ik i
T with values of A, B, and C as before.

Cass TV.— Case IV.—For the valuze of P decreasing with the time, and the value of p

For Fodwres increasing with the time (Plate XXXVII, Fig. A in conjunction with Fig. 1)), B is
incramminy  negative {—) and C Is negative {—), as may be proved independently by taking, in
with tiow {8, o ce [T1, the direction of time reversed.

bath negative

= Then PeA-Bt=Ctt .. .. .. .. IV

with values of A, B, and C as before,
T zgqd. GENERAL FORMULA FOR CHANGE OF EPOCH.

Dutailed To transfer to a formula for an epoch other than the mid-date epoch, proceed as
exolasation of (o)) s
g S sl Let X in Fig. B, Plate XXXVII, represent the new epoch, T, years after the
jaterpalaen  mid-date epoch.
o apach. Then, as shown on diagram, Fig. B, value of P at date X of epoch =P, =a.
From concluding formula of Y 304b,
2
P—P,+=§-*t-'-—gt= R 0
2
Pt-P‘3+"$ET1+EQ . s s s M LK {ﬂ-ll

Subtracting, we obtain
P—P, -'-E‘[t—’.rl: +_Q(tﬂ-:r1=}

P..P,+"’=:t LA tht—'r,f:. O
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Now, as on dia . Fig. B, let t, be the number of years for values of Pin relation
to the new epoch X, but t, being taken as positive! {4}, forward from date 3.

'ITI:E.‘I!I. It I]_ ia . t“;’}

In formula (3) above, the value of P for the new epm:h XNis smred as a ﬁmnuﬂn
of the value of p for the mid-epoch.

By analogy with the mid-epoch formula {§ jo04b), let
P=P,+ Tt,_-F-T?tI R

stated in terms applicable to the new epoch ; m being a constant for the new epech,
analogous to p, for the mid-epoch.

It is required to state m in terms of p,, or vice versa.  Expressing formula (5) in
terms of formaula (4) we obtain

P=Pt T (t—T)+2 -2t T4 T4 .. .. .. (8)
Subtracting formula {3) from formula (§)
mmpy+ 22T

_ and Ps -m—%:-rJ j’

The resulting general formula for a change of epoch is
P =il.—|-b.t, +|i:| t 1 =|.

{7

where
a=P; =P for new epoch X

2
s
20

C===

TI
T
"P:+ﬂgl- !
when T, is ahead of the mid-epoch.

9 j04e. SPECIAL CASES FOR THE CHANGE OF EPOCH.

As before, we can express the preceding general formula in the following forms (—

Case [.—Values of p and P both increasing with the time. (Plate XXXVII, G L=

Figs. Aand B.) iy
Pwab.t;o.t,® ) ot £ 3:_;1
with teme

d=T, =P for new epoch X

where

[when T, follows
20.T, { when T; precedes
o =T | themid-epoch |

In diagram, Plate XXXV Fig. B, t; is shown as a pegative {=—] valoe of time,




ng
with Smae.

V.=
-ruullﬁlr

i "‘i’

lah-

m':‘!'" formula

iras maan

i-:
Ea
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Case IT.—Values of p and P both decreasing with the time. (Plate XXXVII,
Figes. C and )

P =3-‘—b.*.1+4:.t1£. 1
where a, b, and ¢ are as above, and QT
2. T, fwhen T, follows |
M=py— ‘-L them.'{;i h va 5 VI
gg T, { when T, precedes
N T { the n:hd-epuch

Case HI,-—-Valuz of P increasing, and value of p decreasing with time. (Plate

P-E.+|J.t|—-|:.1'.l=, !
where a, b, and ¢ are as above, and
z20.T, [when T, follows | VII
m-p,——T— then‘ud-epuch £ Y
20T, [ when T, precedes
er "'p:l'['T { then:id-epﬂch |

Case IV —~Value of I decreasing, and value of p increasing with time, (Plate
XHNHVII, Figs. Aand D.)

Poa—ht —ct?
where a, b, and ¢ are as above, and Q-T
i z when T, follows [
M =Py +—t { thcm.tﬂ—cpn-ch L .+ VIR
_ EQ T, [ when T, precedes
b =Ps—T the mud-epoch

9 304f. TOTAL MOTION FOR A GIVEN INTERVAL.
To obtein the true mean value of P for a given time, t, from the epoch in the
P=A4-Bt4C 12

S P.dt) =A-t+§,t“+§.t“.

integrate thus—

Then the true mean valoe of P for time, t, from the epoch

B C
jl’Pr{dt} ﬁ‘t+"—_’:‘:=+i-t"
T or :
=-A+E‘t+‘§t= R <

where P is the annuoal motion expressed as the period of a cycle.
Then the true mean value of P for 907 of total movement is such that
4t=F.

B C
“!‘t ='-'-"L+ E-t +E't2i
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and {3—:-1:"’ +l:§ —4)-t +A =0

T =

3
20

d
=TG-
a 2C ok

t . X
Again,
for 360° t=P
. 180° 2t=P | Corresponding alterations being
. B0° Gt=P rmade in formuola X,
. 30° I2t=P
Let #=Total angle covered by motion in t years ; then 3%?-5 =P
B /B ERT
—{5 ~4) &Y KE —4) =5
and t e v - XI
240
)
Crwing generally to formule X and XTI resolving themselves into 4 quotient of two Simale mathod

small quantities, and to other complicated factors of arithmetical reduction, it IS wprosimation.
generally simpler and guicker to employ formmla IX with trial and error value of £

to give 4t=FP for go® of total movement, or -&;'t:'f' for & in degrees of total

movement, Two or three brief calculations are generally sufficient, as the reader
will find by trial.
€ s04g. VALUES IN PRECESSIONAL FORMULA FOR DIFFERENT
EPOCHS.
Basis :—1 236. Veluepia,

Pe=3—h, XX
a—b.ty+cty TTAD. e
A =25,704.212764, '

b=0.1120553,

25th January 1844 AD. | o 5 oodoolqz0s1I,

and formule VI, ¥ 304e—

For epoch midnight ﬂ'iding{

Epadh Values in years of ﬂﬂm
Autumnal Equinex. = b ¥ i

4000 C.= o0 AP | 2b6439.038617 01146308006
3000 C.=1000 A.P. | 26,344.350859 0.1113447074
2000 B.C.=zo00 A.P. | 26,230.349202 o.1140886052 Constant for all
tooo  B.C.=3000 AP, | 26,116.433648 | o.1137725030 Epochs,

13 AD. =gqo00 A.P. | 26,002 804206 0.1134364008 0.000000I430511
1001} AD. =5000 A.P. | 25.,884.460847 0.I1132002086
zoo1} A.D. =boot A.P. | 25.776.403500 0.112GT41064
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It will be noticed that b reduces its value by o.0002861022 per Tooo years' change
of epoch ; 286.1022 being the numerical value of the Pyramid's Passage Displacement,
and of the displacement of the Pyramid's central extent of base side (Y 225,

233-235)-
€ j04h, PRECESSIONAL FORMULA FOR ANNUAL ANGULAR RATE.

The Pyramid's precessional formula for epoch 15t January 1850 A.D. is as
follows ;—
P =25,703.542356 —0.11205760522t +0.00000014305t%,

whereas Newcomhb's for the same epoch is
Paez5,703.40—0.174L .. g <o [(refer § 224)

{applicable from 1600 to 2100 AD).
The Pyramid’s precessional value, when expressed as the rate in seconds of angle

per year {(for 1st Janmary 18350 A.D. epoch)
=50".2451343007 <+-0.000220038383 5t +-0.0000000068447t% ;

whereas Newcomb's formula for the same epoch is
50”2453 +0.0002222t (refer Y 224) ;
Bauschinger's being
20" 2453 +0.0002218t (refer  223).
The above data are for comparison only. The reason for emphasising this is

that, if the formula for P (expressed as years of Cycle) precisely agress with the
formula P =a—b.t,+c.t,? it is mathematically certain that when the data derived

from the same are converted into the formula
Seconds of angle per year =a<4-b.t;+c.t,%

the latter formula does not #recisely define the motion over the long periods accurately
covered by the cyclic form of the same.  The formula thus obtained, however, is very
accurate indeed . when integrated to obtain the total angle of precession over a long
interval a very slight discrepancy oceurs. It ie not very material, but serves to
show that the angular functions cannot be as accurately expressed by the general
interpolation formula P=a--b.t;4ct;? as in the case of the eyclic functions thus

expreszed.

€ 304i. PERIHELION MOTION.
P =g _bt1+|:-t 12-
Basal Dala '—
P for Booo AP, (zoo1d A.D) =21 000 A . (] 246)
Epoch, midnight ending 25th Januvary 1844 A.D. :—
a =21 ,000.883208

b =0.0436702952] ]- refer 7 247.
¢ =0.000000I4305T1

Other Epochs :—
Epoch 6043.9707355 A.P.=20458 AL —
a=20,008.081g26
b =0.04362160826 ] refer Y 247.
€ =0, 0000001430511
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Epoch 43.9707333 prior to o AP.=4044 B.C., when longitude of Perihelion
=0 —
a =21,200.051404 'I
b=0.0433033817 - refer Y 247.
€ =0.000000143051T

The latter values, when employed with the method of ¥ jo4f, give the longitude fomsiads of
of Perihelion go® at 12464 A.D., and longitude of Perihelion 103" 42" 28".6 (the sum -y
of the base angles of the Pyramid's vertical section) at 6043.97 A.P.=20453 A.D. 103 4z 20~

k

(refer T 247). (vum of bars
Prramid
saction) i
2045 A.D.
Values in Years of
Epoch : )
Auntumnal Equinox. ;"-l"li »
a b a spocha 1000
Drem 4080 B.C.
ts 2081 A.D.
go00 BC.= oAP | 21267054970 | 00453508015
sooo B.C.=rooo A.P. | 21,221.747219 | 0045 993
zoo0 B.C.=z000 A.P. | 21,170.825571 | ©.0447785071 | Constants for all
o000 B.C.=3o000 AP, | 21,132.190025 | 0.0444024040 | Epochs,

13 A.D.=go00 A.P. | 21,087.840581 | o0.0442003927 0.0000001430511
roo1f AD. =5000 A.P. | 21,043.777239 0.0435202005
m:i AD.=booo AP. | 21,000.000000 | 0.0430341583

§ 304j. MODERN PERIHELION VALUES COMPARED WITH THE

PYRAMID'S.
In Gansz's * Tafein * {Edit. rgr7)— Modern sinted
Longitude of Perfhelion for 15t January 1910 A.D. F;,':',‘E':‘“‘
is given as b 2l ek i .. Ioi* a3 3.0 gr 1953 AL
Pyramid’s value for same is PRI -} o ol ¥ e seaare of
Difference .. i 0® o B°6 Hrdiabe

Having regard to the circumstances of the two presentations, oneé conteém- Difersmes, —
poraneous with and the other remotely anterior to the longitude defined, anything fmin of serer,
smaller than the difference of 8°.6 obtained can scarcely be imagined. In fact, the
difference falls within the modern limite of error in determining the longitude of
Pesihelion.

Again, when the Pyramid’s Perihelion cyclic value of P for 13t January 1910 Maders stated

AD. {i.e. 21,004,001 years) is transformed into the eguivalent annual value for the of chuoge in
du.'n,g{e of longitude of Perihelion, the value, stated to 2 decimal places, is .. 61%.70 mﬁ:d

whereas Gausz, ** Tafeln “ (Edit. 1917), gives for 1910 A.D. .. 61°.68 lr'f-’:'ﬂ:?f‘u
thas Fyramids

o g Talee lor samae

Difference

Again, the small difference of o".0z falls within the modern limits of error inl Diferacs
determining the annual rate of change of the longitude of Perihelion. e gl i

It should be noted by the reader that research on the motion of Perhelion has
not besn so extensive or complete as in the case of Precessional motion ; and that the
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determination of the annual values related to Perihelion, for any particular year, 15
complicated by the intricate factors governing the elements of all the planetary orbits

of the Solar System,

PLATE XXXVIII, FIGS. A, B, AND (. DEFINITION OF

PASSAGE SLOPE.

Fige. A, B,and C of Plate XX XVIII, as figured and lettered, lar ain
themsim. Essential details of Fig. A are given in Y 225, and of Fi F%Fa:ﬁ in
Y9 226 and 227. The relation between the three figures of Plate VIII and
the various stages of Plate X1 are given in 797 228 to 231. An important relation
between Plate XX XVIII, Fig. A and Plate XL, Fig. A is defined in footnote to ¥ 242, -

The general reader, with but a slight knowledge of geometrical methods, will see
that the Sealar Axis construction of Flate X1, Fig. A—here derived from Plate
XXXVII, Fig. A—can be obtained directly as a geometrical constraction from
Flate XXIII, Fig. A, Case I. The construction was omitted, as a possible over-
elaboration.

The method, however, is as follows .—Referring to Plate XXIII, Fig, A, Case I,
let the Section shown be a North to South Vertical Secton—

F .k, =2861.0221880 F°,

T 305

and
B:A,B; =6456.6355045 F~.

From k, drop a vertical to cut A,B; at a point which we may term p. Then
A,p=2861.022156 P*. On and below A,p construct a square of which A,p is the
upper honzontal side. The lower horizontal side of this square is then 2861.022156
F* below the precessional circuit level A,B,. Continue the lower horizontal side to
pass throvgh and beyond the gmmetﬁcﬂlNurﬂl face slope of the Pyramid, prodoced
below the base. The line thus obtained is the line XY in Plate XL, Fig. A. Now,
with B.A,B,=>0450.6355045 P°, of Flate XXIII, Fig. A, Case I, as radius, and
point A, as centre, describe a circle to intersect the lower horizontal line above defined.
The intersection occurs at point Y of Plate X1, Fig. A.

9 306. PLATE XXXTX GENERAL SCHEME OF PASSAGE SYSTEM.

Flate XX XIX illustrates how the structural indications, as seen in 2 sectional
elevation taken along the plane of the axes of the Passages, suggest the geometrical
framework of the Passage system. The roof and floor lines of the st Ascending
Fassage are shown produced to intersect the line produeced of the North face slope.
This intersection naturally forms a geomstrical zero datum for measurements along
the Passage slope. The indication thus supplied leads to the various geometrical
constructions and astronomical identities of Plates XL, XLI, and XLIL

At first sight the drawing may seem to be an exact copy of the splendid Plate
appearing in Messrs, Edgars’ work.! We willingly acknowledge our indebtedness to
the Edgars for many new details furnished by Lﬁem as a resglt of their and Dow
Covington's investigations and measorements. The Plate furnished by the Edgars,
however, supplies 4 measurement horizontally from the Great Step to North base
casing edge, 36 inches in excess of the true distance obtained by Petrie's survey.
This shows that the Edgars theoretically reconstructed the measurement of the casin
base by ignoring Petnie’s survey ; precisely as Petrie theoretically reconstruc
E‘.tehf:l;v.ing corners and arris edges by ignoring the hollowing-in feature observed

¥ him.

¥ Great Pyramid Passages,” Val, I, Flate 1X,
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Petrie’s total Passage floor distance from the hollowed-in casing face o the Existing buss
vertical face of the Great Step is precisely as shown on Plate XXXIX. In the Plate 5278 35"
supplied by the Edgars, owing to the casing stones being shown in section, where our flsced3finche.
Plate shows the arnis edge in elevation, the total distance (Edgars’) from the Great Jring ls same
Step to the casing face thus obtained is 28% inches longer than Petrie's, or any other ":’."‘."".i.".'.‘:.
mezsurement. This fact is not noted in the text of the work referred to. It iS5 tene.
doubtful even if the Edgars knew of the discrepancy. The reader will find it, however,
by scaling the plate referred to. Strangely enough, the error occurs, not in the
Entrance Passage length, but in the Grand Gallery length. A corresponding error
occurs in the horizontal length of the Passage to the Queen’s Chamber.

% zp8a. A PUZILE OF SIXTY YEARS STANDING.

The reason for the error of 28] inches in exeess for the Grand Gallerv—as Errer dus is
scaled from Messrs, Edgars’ Plate—will appear when the reader refers to our FPlate L‘Em
XLI, Fig. H. In thus drawing attention to Edgars’ mistake in reconstructing, the feaers.
intention iz not merely to criticise. The same initial error occurred in the first The seme aver
published series of articles dealing with the preliminary discoveries of the present ij-l !:n
work.! The error in our case affected, not the Gallery length, but the Entrance Zuoveris
Passage length. When we observed that our geometrical length for the latter was [1309-1310
28% inches in excess of Petrie’s measured length for the Entrance Passage, the reason 5‘;;:1" e
for the difference appeared at once. Prior to this we had unwittingly adopted the Fotramcs =
same view as the Edgars concerning the casing base. The observing of the error 15 ische we
noted supplied the first indication of the hollowing-in feature. The hollowing-in E....,,;
feature was, in fact, so ted to us by the geometrical indications prior to any u.s.&.:m led
knowledge on our part that Petrie had observed the precise extent of hollowing-in ;::.:_,?:':_,'?,‘
]

on the core escarpments, -

The same error of 28% inches will be seen to have perplexed Professor Smyth statement.
In his * Life and Work " Plates, and in the first three (or four) editions of his * Our 52t o
Inheritance,' the Great Step and the centre of the Queen’s Chamber are both shown ??.;I::'ﬁ'ﬁ
thrown to the Scuth of the Pyramid’s central vertical axis. In his sth Edition of iesiay base of
the latter work, however, Smyth adopted Petrie's Passages and his casing base at i e
pavement level, At the same time Smyth adopted the untenable theory already same rassea

dealt with in 1Y 174 and 173.

T

T 307. PLATE XI,6 FIGS. A, B, AND C. THE SCALAR AXI5 AND
SCALAR ZEROD.

The preliminary geometrical bases of Plate XL appear on Plate XXIII, Fig. A, Sequenes of
Case T, and Plates XXXVIII and XXXTX, for which refer Y7 305 and 306. These fromemical
bases define the constructions for the Scalar Axis DCFY of Plate X1, Figs. A, B, and Plate XXIII
F. The geometrical indications that supplied the important angular relation of the 3%V,
line FT are supplied in the footnote to ¥ 242, AAXLK, and

It should be noted by the reader that the reference lettering in the diagrams of Referencs

Plates XL and XTI is unchanged throughout, e B
The dimensions throughout are accuratelv calculated in all cases from the various greaghost.
geometrical bases adopted. Thereader should observe that the only basal dimensional Al Smeasioas
feature adopted in Plate XL, Fig. B, extra to the dimensional features resulting ﬁﬁm
from the geometrical construction of Fig. A, is the scalar distance of 2000 P*. The meiisal baiss,
verticals 886.2260254 P* and 258881041761 P*, and the horizontal 52374561800 P” basis derived
follow as calculated results from the adoption of CG=2000 P*. In Plate XL, Fig. B, Ju meeewrd

the dimensionz of GH and HK are unknown. GH and HEK are merely figured here Plutw XL
i L] ]

VThess were writien D. Davidson in 1 and published in 1gro. The articles are now seqwencs of
out of print. by 0% P wizebtial dala.
VOL. L 13
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2000 P* sealee 35 further geometrical indications supplied by the constructions of Plate XXXIX
- and Plate XL, Fig. B.
Fig. C 4= Plate XL, Fig. C, supplies the geometrical basis for the determination of the
The gnomanri- imensions of GH and HK. K is the point of intersection of the rst Ascending
the vquare of  Passage roof line and the face of the Pyramid, both produced to effect the inter-
e M section. The horizontal QPK through the point of intersection, K, cuts the 1st
sealur sara Ascending Passage floor Line at P, such that the horizontal distance QF from the
messremants. PyTamid’s central vertical axis is 5151.6408562 P". The latter dimension is the
length of the side of the square of area equal to the area of the Pyramid's right vertical
section. This dimension defines the co-ordinates of the point of intersection K, and
also the scalar zero for passage measurements.

® j07a. PLATE XL, FIGS. C, D, AND E. THE SEQUENCE OF

CALCULATIONS.
Mapmer of The manner in which the latter are defined is as follows :—
scalar zern. The sloping Passage distance DG =MH is known from Plate XL, Fig. B.
In Plate XL, Fig. C, QP being given supplies by calculation the sloping Passage
distance MP.
g P Then MH—MP =PH, as shown in the text of Fig. C. This gives the basis for

and Eptrsncs  the calculations supplying all the co-crdinates related to the Passage height. These
g are as figured on Plate XL, Fig. D.

Fig. E1— Similarly, as shown on Plate XL, Fig. C, the vertical height between the Passage
pertical beieht Joor and the Scalar Axds is derived from the combined data of Fig, C and Fig. D.
Hoor to Sealer The resulting calculated co-ordinates are as shown on Fig. E.

All the co-ordinates of K and G, in Figs. D and E, are bases, perpendiculars, and
hypotenuses of right-angled triangles, with the hypotenuse in each case making an
angle of 26 18' 9".03 with the base. Angle KUd (in Fig. D)=5z" 51" 14".3, the
Pyramid base angle.

Comelets The relations of Figs. D and E, thus calcalated, enable us to complete all the
dimensions of  reometrical dimensions—vertical, horizontal, and sloping—of the 15t Ascending
Pasiage. Passage produced between the Pyramid's central vertical axis and its geometrical
Yordeal . North face slope produced. The important resulting vertical dimension, shown on
Graat Step Fig. C, is the vertical distance AM of the point M, the foot of the Great Step, above
g the pavement base level, AB.

avemEnt

taue The above is merely a skeleton outline of the geometrical sequence and of the
sequence of calculations, to enable the general reader to piece together the various
stages and ecalenlations of Flate XL, Figs. A to E. The diagrams were prepared to be
self-explanatory.

T 3o7b. PLATE XL, FIG.C. THE RHOMBOID OF DISPLACEMENT,

The An important geomeirical detail shown on Plate XL, Fig. C, is the thomboid ! of
m displacement, of which W, W, Z.Z, is the side elevation, or thombus elevation. The
Ench side twelve dimensional lines forming its edges are each 286.1 P°. The rhomboid thus
LI defined is a solid figure bounded on its upper surface by the plane of the Grand
Seuetural o Gallery roof, W,Z, ; on its lower surface, by the plane of the st Ascending Passage
e Blanes of . To0I produced, *iiii't 1+ on its West side, by the North to South central vertical plane
iha Nerth,  of the Pyramid ; on its East side, by the central vertical plane of the passage axs ;

on its South side, by the East to West central vertical plane of the Pyramid ; and on

'The designation, although not precisely correet, will be better understood by the majority
of readers. The correct term is * rhombobedron. "™
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