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INTRODUCTION

Four and a half thousand years ago,
at the very dawn of civilisation, the pyramids
of Egypt came into existence. Their utterly
immense proportions are so out of keep-
ing with the known construction abilities of
mankind at that point in our history that they
have provided a soutce of fascination for all
those who have come across them. They have
been studied professionally by Egyptologists
and also written about by those with little
more than a instinctive feeling that something
about the origins of these monuments cannot
be correct.

The work of the Egyptologists is
exemplary and their archaeological recon-
structions, detailed surveying measurements
and highly structured reporting methods
leave little room for doubt about the origins
of the pyramids. That they were built when
the Egyptologists say they were is without
question because the science of radiocarbon
dating which has been applied to them is an
accepted scientific dating method. That they
were built by the Pharaohs of the Old King-
dom of Ancient Egypt should also be beyond
question because the linguistic experts who
have studied the hieroglyphic writings for
more than a century are in agreement with
each other about the translation of the an-
cient scripts which adorn the walls of many
of these ancient monuments. And since it is
from these ancient writings that the time line
of the ancient Egyptian civilisation has been
reconstructed, we should be certain about the
succession of Pharaohs who ruled the coun-
try at the time the buildings were constructed.
There is no room for debate about the dimen-
sions of the monuments or their exact loca-
tions because the exhaustive survey work of
the archaeologists has the stonework of the
monuments and their surroundings mapped
out down to the very smallest of details. In
summary, the Egyptologists have investigated
these monuments in the most astonishing de-
tail and have documented that work and cross
referenced it to provide anyone who is inter-
ested with the most wonderful collection of

source material that one could imagine.

During the vast majority of the
time that these scientists and linguists have
been diligently putting all of this work to-
gether they have been dogged by a problem.
They have been relentlessly pursued by the
second group of people mentioned before
who have rigidly stuck to their belief that
the pyramids were not built by the Ancient
Egyptians and that there is something mys-
terious about these buildings. There have
been fashions in the general public where
the Egyptian pyramids have caught the im-
agination of the masses, and at these times
numerous books have been published on
the subject. Without exception, the scientif-
ic and disciplined approach that is the trade
mark of the Egyptologists is lacking in these
works and the conclusions that are drawn
from them have no solid foundations.

Yet human beings are emotionally
much more complex than the scientist that
we can find within ourselves. We have in-
stinctive feelings and, as most people experi-
ence at some point in their lives, we have the
ability to just know’ when something is not
quite correct. It is difficult to argue against
these feelings when one is standing next to a
building as massive as the Great Pyramid of
Giza. No matter how much the scientists tell
you, and no matter how much factual infor-
mation is presented to you, there is still the
tingling feeling in your nervous system that
tells you that something is not quite right.
And it is not just the tourist or the ‘new
age’ follower that has these feelings, it is the
scientist and academic as well. One of the
world’s leading Egyptologists who currently
presides over much of the excavation work
on the Giza plateau apparently first went to
the country from his native United States
with the notion of uncovering or investigat-
ing the esoteric secrets of the Ancients. And
the director of the Egyptian government’s
antiquities department is also on record as
having experienced strong emotional ex-
periences during his career in and around
these monuments. So the question arises as
to why, four and a half thousand years after
these monuments were built, do we still have
any instinctive doubts about their origins.

One reason is that the Egyptolo-
gists have yet to provide a single piece of
corroborating evidence for their story. There
are absolutely no records whatsoever from
the ancient times that document the design
and construction of the pyramids of the
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Giza plateau. The intricate details of the con-
structions clearly indicate that these buildings
were designed with the utmost forethought
and planning. There is quite obviously some
sort of logic in the layout of the dark cham-
bers and atmospheric corridors which can be
found within their walls. Yet the Egyptolo-
gists have to resort to the minor details of the
archaeological sites to try to bind the histori-
cal deductions that they have extracted from
the hieroglyphs to the archaeological evidence
in front of them. They use the existence of
ancient bakeries and sleeping quarters sur-
rounding the Great Pyramid to help to prove
the methods of its construction. And when
you contemplate why this would be necessary
you return to the same overwhelming fact
each time, that there is no independent sub-
stantiated evidence of the history of the con-
struction period of the pyramids. There is no
written documentation from a contemporary
civilisation that can conclusively confirm the
Egyptologists deductions regarding the build-
ing of the monuments.

It is into this academic void that the
other group of people, known rather amus-
ingly to the Egyptologists as ‘pyramidiots®,
rush head long. Realising that until such time
as the archeologists uncover something more
substantial than an ancient bakery at the back
of the Great Pyramid to prove beyond ques-
tion that their theoties are correct, then the
subject is open to speculation. This specula-
tion makes for fascinating reading and appeals
to the intrinsic emotional nature of human
beings. That the Gods of the ancient world
were involved somehow in the design of these
pyramids is a subject title that will always at-
tract attention from the general population.
If the mote unusual features of the pyramids
are explained within a this context then the 50
tonne roof stones inside the Great Pyramid’s
main chamber and the 2 million or so mas-
sive slabs of rock that were used to construct
the building start to take on the air of a fas-
cinating mystery. The academic void that the
Egyptologists have left wide open has been
filled with pseudo scientific fiction and that
is how we ended up in the situation that we
currently find ourselves.

This dilemma provides a fascinating
challenge for anyone with the inclination to
study the subject. The overriding question
that presents itself is whether it is possible
to close off this gap in our knowledge and
thereby provide the solid foundations to the
academic discipline of Egyptology that will

14 Introduction

allow the subject to progress in the future
without the hindrance of the sceptics. It is,
I suspect, this very thing that provides the
motivation for the Egyptologist to spend an-
other day in the searing heat of the Egyptian
desert uncovering another few ancient stones
beneath the sands of the Sahara desert. They
are searching for that one piece of evidence
that will lead to the closing of the academic
void and provide the wotld with the defini-
tive answer to the origins of the Pyramids of
Egypt

This book, the result of ten years of
research into the architectural design of the
pyramids, was written with the intention of
closing off that void. By meticulously analys-
ing the results of the archaeological surveys
on each of the pyramids and looking for the
logical design of the architects within that
data, it has been possible to reach conclusions
which will go a long way to finally bringing
to rest the battle between the Egyptologists
and the sceptics. It was during those ten years
of research spent retrieving numerous books
from Egyptology libraries and reconstructing
the details of these buildings on computer
systems that I built up an enormous respect
for the community which dedicates its pro-
fessional life to the restoration and preserva-
tion of these ancient buildings. Their survey
work and attention to detail is exemplary, the
archaeological maps and drawings that have
been put together are highly informative and
the presentation of the findings organised to
perfection. There is however one minor point
which detracts from their work : the conclu-
sion that can be reached after a diligent sci-
entific analysis of the pyramid’s architectural
design has been carried out is that it is the
sceptics who are correct about the origins
of the Giza pyramids, and not the Egyptolo-
gists.

This book is essentially divided into
two parts. The first part covers the fascinat-
ing internal architectural design of the pyra-
mid of Unas, and shows with clarity how the
Egyptologists have been completely deceived
by the architects of this building. The rooms
within this pyramid have been cleverly de-
signed to confuse anyone who looks at them,
and the chambers are full of optical illu-
sions and visual riddles throughout. By look-
ing very carefully indeed at the small details
in the building it is possible to identify the
opening tricks that the architects have placed
into it, and once that those have been identi-
fied the whole of the structure’s architectural



design starts to fall into place. By the end of
the first section of the book it is abundantly
obvious that this building is not just a sim-
ple bronze age burial chamber, that whoever
designed the building’s architecture was very
clever indeed, and that the currently accepted
story that is told to us by the historians must
by fundamentally incorrect. This then allows
the second part of the book to be placed in
a realistic framework. If the Egyptologists
have been deceived to such an extent in the
relatively small confines of the chambers of
the Unas pyramid, then the immense propot-
tions of the Giza plateau’s construction can
be looked at in a fresh light.

The second part of the book deals
with the pyramids at Giza and systematically
shows how the architectural design of each
of the pyramids has been put together. The
mathematical framework onto which the
building’s architecture has been attached is
catefully extracted from the pinpoint survey-
ing data that the Egyptologists have provided,
and chapter by chapter the Giza plateau starts
to come to life. The culmination of the sec-
ond part of the book is the discovery of the
astronomical details which have been carefully
concealed within these buildings’ architectural
design. The final picture that is presented at
the end of the book is beyond anyone’s wild-
est dreams.

Because of the nature of the work,
and the immaculate detail which is concealed
within the pyramid’s architectural design, there
are pages of this book which are particularly
time consuming to read. The subject is not
simple, and each of the pages of this book
has taken 11 days on average to write and
research. When reading the book it is worth
keeping in mind that fact, and when the sen-
tences and paragraphs appear to be becoming
difficult to read, realise that it is most likely a
result of the architectural complexity of the
buildings that is causing this to happen. I have
attempted to edit and re-write the book so
that it is as easy to understand and read as is
possible, but ultimately the flow of the book
is dictated by the architects of the pyramids,
and not by me.

The subject matter covered in this
book is immense, and was not designed for
one person to try to decipher alone. I hope
that what is written and presented in this
book does some sort of justice to the subject
matter. There should be sufficient detail with-
in my work for the true design and origins of
the pyramids to be understood, and hopefully

enough evidence and scientific proof that
the work can act as a starting place for future
diligent scientific studies.

\
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August 2010
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UNAS AND THE EGYPTOLOGISTS

The pyramid of Unas

A view across the monuments
of Saqqarah towards the north
east corner of the pyramid of
Unas.

The pyramids of Giza ate by far the
best known of all of the ancient monuments
in Egypt, but if you stand beside the Great
Pyramid and look to the south through the
heat haze you can just make out another col-
lection of pyramids 14km in the distance.
They are located in an area known as Saqqat-
rah and it is the five largest pyramids of this
region that can be seen shimmering on the
skyline from the Giza plateau.

Nestled amongst these towering
structures lies an utterly unimpressive mound
of old rocks and sand which is known to
Egyptologists as the Pyramid of Unas’. As
can be seen in the illustration below there
is very little left of the external structure of
the monument, and the supposition that this
pile of rubble was once an elegant pyramid
is based on the existence of the few remain-
ing face stones which can be found around
its perimeter. The association of the building
with the Pharaonic name Unas was a relatively
simple task for Egyptologists because below
the ruined external structure lies a series of
chambers upon whose walls can be found
the most stunning collection of hieroglyphs.
Repeated over 800 times within these hiero-
glyphic inscriptions, artfully carved into the

limestone walls of the chambers, can be
found the name of the Pharaoh for whom
the building was apparently constructed.
And so this mound of ancient rocks has ac-
quired the name of the ‘Pyramid of Unas’
and it hides itself away between the other
pyramids of Saqqarah which have been its
neighbours for the last 4000 years.

It would be reasonable to classify
the underground chambers of the pyramid
of Unas as one of the jewels in the crown of
Egyptology, such is the state of preservation
of the hieroglyphs and architecture found
within the chambers. The building’s rooms
were first uncovered in 1881 by Gaston
Maspero, one of the early band of Egyp-
tologists, and a man who later went on to
become director of the Antiquities Service
in Egypt (the official government depart-
ment which administered all archaeological
excavation work in the country) from where
he would oversee the management and ex-
cavation of all of Egypt’s ancient sites. Be-
ing the first person in modern times to enter
the building, an accomplishment which was
much more difficult than one would imag-
ine due to the massive build up of sand and
rubble which blocked the entrance passage,
he was the first to map out and draw the
rooms’ structure and layout. His plan, repro-
duced on the next page, shows that a long
straight entrance passage leading into a se-
ries of three underground rooms : one long
rectangular room ; one reasonably square
room ; and one rather unusually shaped
room which contains alcoves down its long-
est side. The side profile of the chambers on
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roof edge

Cross section of the main

chamber

The unusual manner in which
the roof  extends beyond the
limats of the chamber’s walls
is shown in the diagram. The
Jractured wall section above the
doorway illustrates the state in
which Maspero discovered the
pyramid in 1881.

limit of

this diagram show vertical room walls meet-
ing an apexed and inclined roof, and the only
feature of note, other than the architecture, is
a coffin and coffin lid which are shown on his
drawings in the positions in which he found
them. The measurements on his drawing are
in the metric system and displayed in meters,
and relate quite accurately to more modern
surveys which have been performed on the
building, with differences of only a centime-
ter at most between Maspero’s measurements
and the modern ones.

There are three features which are
incorrect on his drawing, The first is that the
vertical walls of the chambers do not meet the
sloping roof as shown by Maspero, but stop
30-40cm short of the roof as can be seen on
the illustration below. This incredibly unusual
roof construction is one of the more noticea-
ble features when first looking at the pyramid’s
architecture and it is surprising that Maspero
neglected to include this point on the draw-
ing which he published. The second incorrect
feature is the west wall of the main chamber
which Maspero shows as a single vertical face,
but which is in fact composed of two sections
as shown in the illustration ovetleaf, with the
top gabled section set back from the vertical
plane of the wall by more than half a meter.
The third error is that at the very start of the

North chamber
wall

entrance passage there is a small step which is
significantly large enough to warrant putting
onto such a drawing, but which Maspero’s
drawing omits. A cut through diagram of the
entrance passage and the step are shown on
the following pages. These three errors were
no doubt of little consequence to Maspero
at the time of writing since the 26,000 hiero-
glyphs which he had just uncovered were of
much more importance than the details of
the building’s exact construction. What one
can reasonably deduce from these errors is
that Maspero did not produce the drawing
whilst inside the burial chambers but must
have created it back at his place of study, re-
lying on his visual memory as to the layout
of the building and using the measurement
notes that he had written down to complete
the drawing’s details.

Maspero’s publication served as the
standard reference document for the burial
chambers from their date of publication on-
wards and many of the details that he first
described in his work can be found again in
later books concerning this pyramid. In par-
ticular Maspero created a numbering system
for the columns of hieroglyphs (known to
Egyptologists as ‘racks’) within the pyramid
so that scholars would have a numerical ref-
erence system with which they could easily

South chamber
wall
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locate and describe the columns of hiero-
glyphs. Unfortunately, whilst numbering the
racks Maspero made several errors, missing
out some sequential numbers and duplicating
others. For example there is no rack numbered
129 and there are two racks numbered 61, and
these eccentricities managed to find their way
through to even the most modern of books.
Maspero’s numbering system, and a suitable
alternative to it, are dealt with in the appendix
to this book as it will become evident that a
rationalised numbering system is vital to the
comprehension of the riddle which is con-
tained within the monument’s architecture.
In 1908 a German Egyptologist
named Kurt Sethe published the first com-
prehensive listing of the hieroglyphs that are
found on the walls of the chambers inside the
pyramid of Unas. Using Maspero’s number-
ing system he diligently drew by hand all of
the twenty six thousand hieroglyphs in a mas-
sive two volume work, along with all of the
corresponding hieroglyphs from the other
pyramids in the Saqgarah region. And so by
the eatly years of the 20th century the pyra-
mid of Unas had been well documented, and
it was not until 1950 that the next significant
publication on the subject was to appear, this
being a book by the Russian Egyptologist
Alexandre Piankoff. In this work appear the
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first detailed photographs of the walls of
the chambers comprising of full views and
beautifully detailed close up photographs
of the hieroglyphs on each section of every
wall. By using Piankoff’s close ups it is pos-
sible to create a mosaic of all of the walls
on which the hieroglyphs are inscribed in
sufficient detail so that every symbol can be
cleatly identified.

The final reference work for the
pyramid was published in 1996 by the
French Egyptologist Audran Labrousse and
is a thorough scientific report on the sut-
vey that he and his team undertook in the
underground chambers. The work includes
accurate magnetic north measurements and
the detailed dimensions of every stone with-
in the pyramid’s chambers, including spot
heights of all the floor sections in relation
to sea level. The diagrams included in the
book contain comprehensive information
regarding the stonework, hieroglyph racks,
entrance passage angles and the coffin and
contain none of the errors that are apparent
in the earlier work by Maspero. The small
step at the start of the entrance passage is
clearly defined; the sloping sections of the
roof are correctly shown along with the rel-
evant distances between the wall tops and
the roof sections; the west wall of the main

The entrance passage of the
Unas pyramid.

The step at the start of the
entrance passage qf the pyra-
mid of Unas, a feature which
have hindered the construction
project and which was pre-
sumably added at the very end
of the building process.

The west wall of the main

chamber.

A photograph of the main
chamber of the pyramid with
the south wall removed, show-
ing the gable of the west wall
which is set back from the face
of the wall by 50cm



chamber is correctly drawn with the recessed
gable set back from the wall face by the coz-
rect distance.

The only detail that is not shown in
its original format is the lid of the coffin, since
by the time that Labrousse came to carry out
his survey work, the Egyptian Antiquities Ot-
ganization (the renamed government depart-
ment) had carried out extensive reparation
work inside the chambers and had replaced
the coffin lid into the position in which they
assumed it was designed to be, resting on a
wooden plinth to the west side of the coffin.
There is one extra detail in Labrousse’s work
which cannot be found in that of the earlier
books, that being the location and size of
the square hole in the main chamber’s floor
which was created at the time of the room’s
construction to hold the canopic chest of the
Pharaoh. ('The canopic chest was a box which
was divided vertically into four quarters and
used, according to Egyptologists, to store the
internal organs of the dead Pharaoh after the
process of mummification had been carried
out on the body.)

By referring to these four authors,
Maspero, Sethe, Piankoff and Labrousse an
apparently accurate picture of the pyramid of
Unas’s underground chambers can be recon-
structed. Egyptologists have diligently docu-
mented everything that can be documented,

the Supreme Council for Antiquities (the gov-
ernmental department renamed for the 3rd
time) have repaired all of the damaged areas
of the walls and floots, the rooms have had an
electric lighting system wired into them and
the whole subject of the archacological analy-
sis of the chambers can be perceived as being
closed. Indeed, in order to keep this stunning
and highly important historic location in its
best possible state of preservation, a metal
door has been added to the start of the en-
trance passage which is kept permanently
locked to prevent anyone from the general
public from entering the chambers.

So whereas the treasures of the
underground chambers had previously laid
in the dark for 4000 years, buried beneath a
mountain of sand and rubble, thanks to the
dedicated work of Egyptologists over the
last century or so the rooms are now docu-
mented, preserved and available for scholars
to study, bathed in bright white artificial light
and almost as clear as the day that they were
created. And what those scholars and Egyp-
tologists tell us regarding the chambers of the
pyramid can be summarised as follows :

“ The three underground rooms in the
pyramid are lined up along and east-west axis,
all three are rectilinear and are accessible from the
outside via a perfectly aligned north-sonth entrance
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passage which connects to the middle of the three
rooms. The underground complex served as a burial
chamber for the Pharaobh Unas who lived and ruled
Egypt around 2350 BCE, and who was buried in
the coffin which can be found in the main chamber
of the pyramid. The hieroglyphs on the walls are
sacred texcts which were carved around the chambers
in order to assist and protect the soul of the Phar-
aob in the afterlife. The damage that is evident to
some of the walls within the chambers was done by
tomb robbers at some unknown time in the past,
and these same tomb robbers account for the fact
that when the rooms were first entered by Maspero
in 1881, that there were no treasures of any type
Sfound within the building’

There should be no reason to ques-
tion any of what the Egyptologists tell us
about the underground chambers of this
pyramid for a number of reasons. First, unlike
the sprawling archaeological site of the Giza
plateau which covers millions of square me-
ters, the total floor area of the Unas chambers
is a mere 50 squatre meters - about the size of
a small bedsit apartment. Second, the rooms
were first documented in 1881 and they have
been studied in detail for 128 years : when you
spend 128 years studying the details of any-
thing the size of a small bedsit apartment it is
highly improbable that you will have missed
any significant detail. Thirdly, the study work
has not been carried out by members of the
general public, but by highly educated aca-
demics from the world of Egyptology which
is a disciplined and established university
departmental subject, with a rigorous set of
principles and research methodologies.

So it should be possible to come to a
conclusion regarding the pyramid of Unas by
looking at the published works, considering
the source of these works, appreciating the
depth of detail within them and comparing
all of this information to the pyramid itself,
whether in situ or by way of photographic
records. By doing so the correspondence be-
tween the academic study work and the cham-
bers can been determined and a conclusion
should be able to be drawn that the subject
matter does appear to constitute what could

be called a ‘closed book".

Principle Problem

To find in these reference works that
perhaps one of the twenty six thousand hi-
eroglyphs had been documented incorrectly

would not be that surprising, since the task of
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recording them must have been particularly la-
bour intensive during which human errors are
always bound to occur. Similarly, to uncover
a small numerical error in the surveying work
where a distance varied by one centimeter be-
tween authors would also be on the limit of
what one would expect to find when looking
at the documentation of the pyramid.

However, upon examining all of the
work by the academics and diligently com-
paring it to the pyramid itself, what we find
is something quite extraordinary. The Egyp-
tologists have completely missed all of the
architectural details of this building, their
beautifully detailed drawings of the walls are
utterly wrong, their ground plans bear no re-
semblance whatsoever to the actual rooms
which they purport to represent, and they
have missed the most significant detail of
the hieroglyphs. That the documentation of
one of the jewels in the crown of Egyptol-
ogy is scientifically bereft of all validity is a
statement which requires exemplary explana-
tion to back it up, and the first section of this
book provides exactly that, and to a degree of
detail which will satisfy even the most critical
of minds.

How could it be that after 128 years
of study that the principle details of this
building have still not been discovered and
how could the architects of this stunning
construction have managed to deceive such
a distinguished group of modern academics
and scholars for so long ? The answer to all
these questions has its origins in the series of
subtle clues that have been deliberately left
throughout the architecture of these rooms
by whoever it was who designed and built
them, and it is to those clues that we will first
turn our attention.
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A ROOM FULL OF CLUES

Duplicate of Piankoff’s plate

number IV

The photograph shows the
northwest corner of the
antechamber. The doorway on
the right leads back along the
entrance passage, and the door-
way on the left leads through to
the main chamber. The coffin lid
with its broken corner is visible
through the doorway.

If you were to travel to Egypt today,
make your way to the pyramid of Unas and
stand inside the chambers which lie beneath
the massive mound of earth, you would see
exactly what the Egyptologists have seen.
Having entered the pyramid via the entrance
passage, stooping low as you walked the 27m
of its length beneath the shoulder high ceil-
ing, you would be able to stretch back to your
full height amongst the four walls of the pyra-
mid’s antechamber. All the walls of this room
would look rectangular, as would the floor,
and looking back down the entrance passage
which runs north-south you would instinc-
tively realise that the passage met the room
square-on, since the racks of hieroglyphs on
the chambers north wall, the lines of the roof
stars above you and the entrance passage are
all perfectly visually aligned.

Indeed you could also take a photo-
graph of the room on which you would see
the very same features, such as the photo-
graph shown in the illustration opposite. This
photograph, as with all the others in this sec-
tion of the book, is taken inside a millimeter
accurate computer model of the pyramid of
Unas in which both the hieroglyphs and the
building’s architectural construction are per-
fectly recreated. The reason for using pho-
tography of a model rather than of the real
pyramid chambers will become evident as
the work progresses, and for now all that is
required is to understand why this particular
photograph is important. It is a duplicate of
one of the seven original photographs from
the 1950’ publication by Piankoff and by
comparing the photograph taken inside the
model with the Piankoff’s original, one can
see that what he photographed and what is
available from the model are identical views
from inside the antechamber.

Carrying on our journey and mov-
ing into the main chamber via the connect-
ing passage, which once again forces you to
stoop down to traverse its short length, you
would be confronted by a room which per-
fectly matches the description given by the

Egyptologists. You would see rectangular
walls and floor, an ornately carved ceiling of
stars above you, the front half of the room
being filled with racks of hieroglyphs and
the back half of the room decorated with
intricate patterns of paint work, the pattern
also having been carved meticulously into
the alabaster walls onto which it was paint-
ed. Taking another two photographs, once
again duplicates of Piankoff’s photography
and shown in the subsequent two diagrams,
you can see that the main chamber of the
building accurately resembles that which the
Egyptologists have described to us.

Before continuing in this chapter,
have a very good look at the three photo-
graphs that have just been presented. Study
them carefully, look to see if you can see an-
ything unusual in the architecture displayed
within them and then when you are finished
put this book to one side and attempt to de-
scribe the rooms to youtself without the aid
of the photographs. If you are able to do
that then we should be in a good position
to continue, since you will have just come to
a personally satisfactory conclusion regard-
ing the building that you have just visited, in
a very similar manner to the Egyptologists
who visited the rooms in person.

If we now start to analyse the
building rather than just look at it, the sub-
ject starts to take on a completely different
feel. The anomalies in the architecture, or
clues, that we come across can be divided
into three sections. First we have visual clues
which can be seen within the rooms during
a sufficiently diligent visual inspection; sec-
ond are the clues derived from the survey
and measuring data which are only evident
after a suitably detailed analysis has been
performed; and third are the unusual fea-
tures within the rooms which ate all visually
apparent from the outset but logically am-
biguous.

Visual Clues

The first visual clue that indicates
that something is not correct in the Egyp-
tologists understanding of this monument
can be seen on the north wall of the main
chamber. To line up the compass points
with a sense of spatial awareness, this wall
can be found on your right hand side after
walking through the connecting passage
from the antechamber. If you look up at the
top of the wall you will see that the wall ap-
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Duplicate of Piankoff’s plates
VI and VIl

Two views of the main cham-
ber are shown, the first looking
back towards the antechamber

with the coffin lid in view, and

the second looking down the
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pears to rise from left to right and that the
architects and builders were fully aware of
this fact since the first few rows of stars on
the ceiling have been adjusted to compensate
for this rise in the wall’s height. The design
of the stars is unambiguous and is shown on
the accompanying diagram, and one can be
quite certain of the fact that the stars have
been carved to visually match the top of the
wall section. You will also notice on the roof
that there are a series of red lines which the
builders used to help align the stars on the
ceiling and which are now once again visible
since the paint work that once covered them
has now largely faded.

Now have a look once more at the
second of the Piankoff duplicate photo-
graphs which you have recently studied and
focus you attention at the corresponding sec-
tion of the north wall. Remarkably you will
notice that there is no evidence whatsoever
of a rise towards the end of this wall. Al-
though somewhat confusing initially this can
be rationalised by deducing that rather than
the wall rising at the east end of the chamber,
it must actually be built so that it comes into
the chamber towards the south wall, as this
would give an identical effect when viewed
from a standing position at the chamber’s
entrance. And what is so noteworthy about
this, apart from the fact that it means that the
main chamber floor cannot possibly be rec-
tangular, is that the carving of the first row
of roof stars on the ceiling is lined up with
a visual perception of the top of the north
wall and not an architectural one. Someone has
gone to great lengths to carefully align the
stars with an imaginary line emanating from
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the viewer’s eye level (when standing besides
the doorway) and being projected onto the
sloping roof section. Since Egyptologists tell
us that the Ancient Egyptians who construct-
ed this building did not understand what we
consider to be simple mathematical concepts
such as trigonometry, then the alignment of
this row of stars must have been done by ei-
ther guesswork or, more likely, done visually
once the roof had been put in place. This is a
particulatly fascinating concept, since carving
the roof stars inside the dark chamber would
have required significantly more effort than
if they were pre-carved whilst lying flat in the
sunny outdoors prior to the roof slabs being
fitted to the room.

The second visual clue is similar in
nature to the first in that it involves visual per-
ception in both its creation and functionality.
On the west wall of the main chamber, on
the portion of wall that cannot be seen from
the room’s entrance (due to the coffin block-
ing the view) there is no paint work, and a
clear but somewhat faded line of terminating
paint indicates that there never has been any
paint work on this section of the west wall,
as shown in the diagram. To understand why
this feature is so unusual one has to return
to the story that the Egyptologists tell us re-
garding the purpose of the building : that it
is a burial chamber of the Pharaoh Unas. It’s
construction must have been a considerable
logistical undertaking and its unique purpose
was to serve as the sanctuary for the body
of the dead Pharaoh which would have been
surrounded by treasures and religious ‘spells®
to help his soul progress in the afterlife. Once
the ceremonial burial had taken place, three

The distortion in the north
wall

The apparent rise in the
north wall is shown, with
dashed lines indicating the
continuation lines from the
wall’s regular top and from
the red builder’s marks which
were used to align the grid

square of stars.



The un-painted section behind
the coffin.

The area behind the coffin has
only been painted down to a line
which is visually at the same
height as the coffin top (with the
lid replaced) when viewed from
the door.

enormous granite locking stones would have
been lowered into place and the underground
chambers would have fulfilled their purpose
and become the exc/usive domain of the soul
of the departed king, Following this story to
its conclusion, one would assume that the
Pharaoh’s soul, having left its body resting
at peace in the coffin, and being surrounded
by golden treasures and magical hieroglyphs,
would be fully awate of the rather tatty lack
of paint work situated just one meter to the
west side of the coffin from which it had just
emerged. It is a fact that the on/y beneficiary
of the missing paint work behind the coffin
would be a fully functioning and breathing
human-being entering the chamber and visu-
ally inspecting it that makes the absence of
paint on this wall section so remarkable. The
visual craftsmanship in this section of the
west wall does not comply at all with the pur-
ported function of the building and is more
evidence that something is not quite correct.
The third visual clue which is appar-
ent upon casual inspection of the chambers
is the missing racks of hieroglyphs on the ga-
bles of the east and west walls of both the
main chamber and the antechamber. In the
diagrams shown across the following four
pages all of these four sections of wall are
shown. It can be seen on the east wall of the
antechamber below the level of the gable that
there are 36 racks of hieroglyphs bordered on
cither side by one rack of artwork, and that
on the gable above there are 36 racks of hi-
eroglyphs but only one rack of artwork which
can be found on the south end of the gable.
The end rack at the north side of the gable
has been left blank or, to put it another way, is

missing. It is a fact that could easily be over-
looked and indeed was overlooked in grand
fashion by Maspero who did not allocate
rack numbers to either the artwork racks
throughout the pyramid or the blank racks,
since he was primarily interested in number-
ing the hieroglyphs and not the architecture.
The west wall of the antechamber shows a
similar design where the wall has 37 racks of
hieroglyphs bordered to the north and south
by two racks of artwork, one at either end,
and the gable has the same rack design but
with the northern rack of artwork missing;
Moving through to the main cham-
ber, the east wall is made up of 38 racks of
hieroglyphs with a single rack of artwork at
cither end, but the gable contains 40 racks
of hieroglyphs which sit vertically above
the 38 racks of hieroglyphs on the wall and
the two artwork racks. The west wall of the
main chamber contains only the artwork
that surrounds the coffin and so there is no
way of comparing the wall and the gable.
Much more importantly, as we noted ear-
lier when looking at the errors in Maspero’s
drawing, the gable of the west wall of the
main chamber is set back by half a meter
in relation to the wall itself, so although it
can be seen from inspection of photographs
that there are 40 racks of hieroglyphs on
the gable, there is no way of determining
whether those 40 racks fill the same width
as the chambert’s west wall, or whether there
are blank racks at one or both ends. In fact it
is not even possible to determine if the hier-
oglyph racks could possibly extend past the
northern and southern extremities of the
chamber’s width and since any visual inspec-
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tion of this gable taken from a single fixed
reference point will include parallax error, we
have no easy way of determining the layout
of its racks. If we turn to the Egyptologists
for an answer on this subject we can see in the
work of Labrousse that in his illustration of
the west wall and gable of the main chamber
(figure 22 in his work) he shows the ends of
the 40 racks of hieroglyphs aligned with the
north and south walls of the chamber.
Alternatively we can look to see
if there is a pattern to the architectural de-
sign of the 4 gable ends of the two rooms.
If you study the diagrams of the gables and
take into consideration the number of racks
on each gable regardless of whether they contain
hieroghphs, artwork or are blank, then you will
find that, looking at them in order from the
east end of the series of chambers to west,
they contain 38,39 and 40 racks respectlvely,
suggestlng that the we }
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chamber should contain 41 racks if the ar-
chitectural pattern has been followed logi-
cally. It is a most intriguing piece of design,
and one which the buildings creators would
have known could only be solved by detailed
analysis of the chamber. But therein lies the
enigma, since this building was supposed to
be sealed for eternity and as the atchitects
went to considerable lengths to incorporate
massive slabs of granite to block the entrance
passage from possible intruders, for whom
exactly did the architects design the west ga-
ble’s riddle ?

The fourth visual clue within the
chambers is so obvious that it has been
missed by every person who has ever studied
this building (as opposed to the three previ-
ous clues which are subtly hidden). On the
north wall of the main chamber is a massive,
crude scar Wthh traces out a curved path

The west gable of the ante-

chamber.

Note the missing rack on the
right side of the gable, directly
above the rack of artwork on
the wall below.

The scar on the north wall.

The curved indentation on the
north wall showing clear ra-
dial scar lines where the coffin
lid appears to have juddered
its way down the wall



The east gable of the ante-

chamber.

On this wall it is the left most
rack on the gable which has been
left blank, and the correspond-
ence with the west gable can

be seen.

The coffin of the Unas pyramid

The first view shows the coffin
as viewed_from the back corner
of the chamber, and the second
is a plan view. Both illustrations
show the shamferring on the
coffin’s corner.
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eroglyphs are carved, the slightly raised edge
of which casts significant shadows in many
photographs of the chamber. The Egyptolo-
gists have presumably concluded that it was
created by tomb robbers when they slid the
granite lid from the coffin and allowed it to
crash haphazardly to the floor, scratching the
soft limestone walls as it fell and gouging out
the enormous scar that can be seen in the
diagram. In the second Piankoff photograph
from earlier in this chapter the coffin lid can
be seen in the position in which it was found
by Maspero and the damaged corner of the
coffin lid, which again presumably was the re-
sult of it crashing to the floor from the height
of the top of the coffin, is visible at the back

left corner of the lid. The explanation that
the scatr was created by the tomb robbers
and the lid is so obvious that one has no real
reason to question it : the curved shape of
the scar and its position on the wall clearly
indicates that the coffin lid must have been
its inadvertent architect. However, once you
start to analyse this proposition rather than
just ignore the scar as a piece of uninten-
tional damage, things start to become sig-
nificantly less clear.

The accompanying diagram shows
two views of the coffin from which it is
evident that the north west corner of the
body of the coffin is chamfered. The meas-
urements that were used in the 3D recon-
struction of the coffin were taken from the
survey work of Labrousse and compared
to private photographs of the coffin, and 1
have no reason to doubt the validity of this
diagram in relation to the coffin’s general
profile - there is indeed a chamfer at this
corner. If the lid of the coffin had been slid
off in the direction of the chamber’s en-
trance door and then had scraped down the
north wall, it is the angle where the cham-
fered section meets the north side of the
lid that would have gauged out the scar on
the wall and not the north-west corner of
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the lid. The cross section of the gauge in the
wall, which is shown in the previous diagram,
could only have been made by the corner of
the coffin lid since, had it been made by the
angle of the chamfer, two things would have
been apparent. First is that the cross section
of the scar would have been significantly dif-
ferent as shown in the illustration and second,
the height of the scar on the north wall would
be situated 27cm lower than it is, that being
the distance between the north-west corner
of the lid and the angle where the chamfer
meets the lid’s side.

The only simple answer to this dis-
covery is that the lid of the coffin was rec-
tangular and therefore a completely different
shape to the coffinitself, and thatin the north-
west corner the lid must have overlapped the
coffin by neatly 4cm. To verify that this is the
case one should simply be able to inspect the
shape of the coffin lid, but upon doing so one
is confronted by the fact that the corner of
the lid that is damaged is exactly the same cor-
ner that we need to inspect and not even the
fragmented section remains in the chamber
for us to look at, which is a2 most unfortunate
situation in which to find ourselves.

The fifth visual clue can be seen on
the gable ends of the walls in both the ante-
chamber and the main chamber and can be
seen in all of the four diagrams. Have a look
at the gap between the top of the chamber’s
side walls and the sloping roof sections and
you will notice something quite peculiar. On
the antechamber east gable the gap appears to
be significantly larger on the north (left) side
than on the right, yet on the corresponding
gable of the west wall of the same room the
gaps appear pretty much identical on both the
north (right) and left sides. It is difficult to
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see this straight away due to the blank racks
that appear at the ends of the gables, but with
a small amount of casual measuring you can
very quickly see that the discrepancies do oc-
cur. The same is true on the east gable of the
main chamber where the gap on the north
side appears to be larger than that on the
south, and this anomaly is much easier to spot
on this gable since the racks of hieroglyphs
fill up the whole width of the wall. There are
a few possible answers which would explain
why the gaps are different at either end of
the gables : the apex of the roof may not be
in the center of the room ; the angles of the
roof stones may be completely different ; or
the walls may not be the same height on ei-
ther side of the room. Whichever of these
solutions one chooses to adopt one is left
with the same conclusion, which is that the
rooms cannot be at all symmetrical in design
- yet the Egyptologists tell us that they are.
On the drawings of Maspero, Piankoff and
Labrousse the gaps between the wall tops and
the roof slabs are shown as being identical on
both the north and south sides of the room,
the apex is shown as being in the center of
the two rooms, and we are once again left

The west wall of the main

chamber.

1t is not possible to work out
the layout of  this wall from
casual viewing since the gable
is set back from the wall by
half' a meter.

The west wall of the main

chamber.

A group of Egyptology
students standing infront of
the west wall of the chamber,
which shows a non horizontal

incline along its upper section



The east gable of the main

chamber.

This gable displays a completely
different design from those in
the antechamber, with the hiero-
glyph racks extending to the far
extremities of the side walls.

The drill holes behind the coffin

The asymetric nature of the
drill holes behind the coffin
suggests that the two holes may
well have been positioned for a

specific purpose.

with a very strange feel about this building.
The sixth visual clue comes from a
photograph of a group of students who vis-
ited the Unas burial chambers in 2001 accom-
panied by the current director of the S.C.A,,
Dr. Hawass. The photograph can be found on
the internet by searching for “fieldtrip6 Unas*
in a search engine. It is located on the official
website of Dr.. Hawass, and the photograph
is reproduced in on the page opposite. The
group of students in the photograph cover
the majority of the foreground of the image
and behind them can be seen the black shape
of the coffin in the chamber. It is a simple
task to determine that the high contrast line
which defines the top of the lid of the cof-
fin is roughly horizontal and that the camera
which took the photograph was being held
horizontally and the time the photograph was
taken. If you now look at the back (west) wall
of the chamber you can see that the right side
of this wall is considerably lower than the left

405 cubuits

side, despite the repaired section of the wall
in the center having no paint work which
would have assisted the eye in seeing this
fact. If you draw a horizontal line across the
back wall of the chamber, lined up with the
back left corner of the west wall, you will
find that the wall slopes down from left to
right to quite a large degree. It is also evident
from the positioning of the camera in the
room, which is only slightly offset to the left
of the room’s center line, that this apparent
slope on the wall cannot be accounted for
by parallax error or perspective distortion.
Compate what you have just seen in this
photograph to third of the Piankoff pho-
tographs and you will see that the back wall
of the chamber appears to be perfectly hori-
zontal along its top surface in Piankoff’s.
The west wall of the chamber appears dif-
ferently in two photographs.

The final visual clue within the
chambers is located behind the coffin, where
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two drill holes can be found in the floor stone.
The egyptologists have suggested that the pur-
pose of these drill holes was to act as fixing
locations for a wooden table which stood be-
hind the coffin and supported the coffin’s lid
ptior to the ceremonial burial of the Pharaoh.
The drill hole to the north side of the chamber
is located exactly 52,5cm or 1 Egyptian cubit
from the north wall, and 105cm or 2 Egyp-
tian cubits from the west wall suggesting that
its placement was a routine affair. However
the southern drill hole is situated only 48cm
from the south wall, and the lack of symetry
in the system suggests that the two holes may
well have served different purposes. If they
were intended to simply fix a wooden bench
in place then one would expect the holes to
both have been placed 1 cubit from the two
respective side walls with a 4 cubit gap be-
tween them.

Surveying Clues

With such an array on conflicting
visual information it is only a matter of time
before you need to consult the measurements
taken by the group of Egyptologists to at-
tempt to determine the solution to these rid-
dles. Available to us is the drawing made by
Maspero in 1881, a technical drawing includ-
ed in the work of Piankoff from the 1950’
and the detailed work of Labrousse from
1987 which has to serve as the primary ref-
erence material due to the detailed nature of
the measurements within it. But upon a pre-
liminary inspection of this work you find that
rather than solving the riddles that we have
just seen, that the surveying work simply adds
to the problems, which in itself is a most unu-
sual state of affairs.

The first of the surveying clues
comes from the short passageway which con-
nects the antechamber and the main chamber.
In his work Labrousse states that the north
wall of this passage is 156cm in length, yet
the south side is 154cm with his measure-
ments rounded off to the nearest centimeter.
Two centimeters of difference between the
work of Maspero in 1881 and Labrousse in
1987 would not be significant, but this is two
centimeters of difference in the same survey
work down the sides of a very short corridor.
Consequently it is absolutely impossible that
the west wall of the antechamber and the east
wall of the main chamber can be parallel to
each other and since the Egyptologists tell us
that the two rooms are rectangular, they can-
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not share a common central axis line. What is
even more remarkable about this fact is that
the wall which divides the two chambers from
each other is made from single blocks of lime-
stone weighing nearly 40 tonnes, and since
the passageway walls are different lengths,
the opposing faces of the huge wall blocks
must have been carved at different angles.
The two centimeter difference in the passage
wall lengths corresponds to an angular differ-
ence between the two faces of these blocks
of nearly one degree and would necessitate
a difference in south wall length in either the
antechamber or main chamber of 4.5cm in
order for the architecture to all join together.
Unfortunately, since Labrousse made no ref-
erence to the consequences of this disparity
in passage wall lengths and showed on the
plan view of the chambers’ walls that the
passage and rooms were all perpendicular to
each other and sharing the same central axis
line, then we have no way of knowing what is
going on here.

The second clue from the surveying
is absolutely identical in nature to the first,
suggesting that there may well be a com-
mon pattern between the two. The east and
west walls of the entrance passage are com-
posed of granite blocks from the start of the
lock section onwards in the direction of the
chambers, with no hieroglyphic carvings to
be found on their inner facing surface. How-
ever, the last block on either side of the pas-
sage, prior to it meeting the antechamber, is
made from limestone and contains the first
hieroglyph inscriptions that one comes across
when entering the chambers. The end lime-
stone block on the east wall is stated as being
146¢cm in length, and the corresponding block
on the west wall 143cm in length, again with
measurements rounded off to the nearest
centimeter. It would appear that we have the
very same problem with the entrance passage
as we did with the joining passage between
the two chambers, but since the blocks of
stone in question are, in this case, part of the
longer entrance passage walls it is necessary
to check that all of the survey measurements
of each block of stone from the pyramid’s
entrance to the antechamber doorway cor-
rectly correspond on either side, so that the
start of these final blocks can be confirmed
as being on exactly opposite positions on the
walls. The analysis of these stones is shown
later in the book, and one can find that a one
centimeter error is apparent in the cumulative
lengths of the individual stones when com-

A view down the entrance

gassage.

(Oppostte) is the view back
down the entrance passage
showing that the lines of roof
stars and the passage appear
to be perfectly aligned with

each other.



TEwmFw Frow

‘ ****“)‘r*'k
| '- A s MATAL
Tt kA AT
! ;j. KA Kk
.“" ****4& | 3
***~k
N

endalaRalals -
Foh kAt A
*-k*vir-}r:m,”

E L=
el

=N
-'[ll": i
AN

-
L}

-k

pared to the stated passage lengths, and that
the 3cm difference in the final blocks does
indeed represent the exact same problem
that we saw in the first surveying clue, that
the entrance passage and the antechamber
cannot be perpendicular to each other.

On this page is a photograph taken
inside the antechamber showing a view back
down the main passage and shows how ut-
terly perplexing this second clue is. It is clear
from the photograph that the lines of roof
stars, the passageway’s longitudinal axis and
hieroglyph racks are all lined up. The visual
experience inside the pyramid shows us that
the entrance passage meets the antechamber
north wall perpendiculatly, yet the surveying
information shows us quite clearly that this
is not the case and we are left with an utterly
confusing situation.

The third of the surveying clues
concerns the construction of the north wall
of the antechamber and, due to the unusual
layout within the work of Labrousse, in-
volves looking at his detailed measurements
of the end of the entrance passage stone-
work as well as those of the north wall. The
end lintel of the passageway is described in
section F4 of his work and since the lintel
also forms part of the upper level of the
north wall, it is necessaty to combine its de-
tails with those described in section G1 of
the work, which lists the details of the other
stones in the north antechamber wall. When
you do this exetcise you find that there is
large triangular section of stonework which
is missing from the north wall, and which is
not visible on the photography from within
the chamber - the stone simply does not ex-
ist.

The illustration on the next page
shows exactly where the problem occurs.
Labrousse states in the introduction to the
antechamber section of his work that the
length of the north wall is 371cm. He states
in section F4 that the lintel of the passage is
trapezoidal in cross section with a top length
of 294cm and a base length of 309cm, and
that at either side of this trapezoid are two
blocks of stone. That on the east side (right)
is angled with the top measuring 31cm and
the base measuring 26cm, and that on the
left side is the same height as the lintel and
37cm in width. Since he also states that the
antechamber north wall is rectangular (as
shown in all his illustrations), the combina-
tion of all these facts leaves us with a miss-
ing triangular section of stone work which is
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294 cm

31 cm

- 371 ecm

9cm in width along its top.

The fourth of the surveying clues
concerns the smallest of the rooms in the
pyramid, known as the serdab, and to which
we have so far paid no attention. In the 1881
work of Maspero, he states that the south
wall of the serdab is 3cm shorter than the
north wall, a difference that one could eas-
ily overlook if it were not for the fact that it
is very similar to the discrepancies shown in
the surveying clues 1 and 2. When we come
to checking the values for these wall meas-
urements in the survey work of Labrousse
from 1987 we find that rather than individu-
ally specifying all of the sizes of the stone
blocks, as he had throughout the two other
rooms in the building, he resorts to general-
ised measurements stating that the alcoves in
the room are all the same depth at 123,5cm.
What is missing from his work in the serdab
is the measurements of the individual pieces
of stonework, and one gets the general im-
pression that he paid only cursory attention to
the details in this section of the pyramid. Also
Maspero, in his work of 1881, states that the
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passage that connects the antechamber to the
serdab is 1.51m in length, and yet Labrousse
states that the passage is 153cm in length, giv-
ing us once again a disparity of two centim-
eters and raising the question as to whether
the passageway could also contain the same
difference in wall lengths that was seen in the
other two passages. Luckily in this section of
the building we can easily check the survey-
ing information against the known construc-
tion of the building because the east walls of
the antechamber also form the serdab roof
and the alignment of the join between subse-
quent blocks of roof stones can be checked
against the alignment of the back wall of the
serdab. When this is done we find that there
is a massive 5cm disparity between the survey
work and the visual location of this join line,
which quite clearly is aligned with the left side
of the central alcove of the serdab, suggest-
ing once again that there is an angular error
somewhere in the surveying information.

The fictitious antechamber

north wall.

The missing gap of stone
on the left side of this wall
appears when the wall is
constructed according to
the survey information of
Labrousse.



The alignment of the serdab.

The top layer of the ante-
chamber east walls are the end
JSaces of the roof stones which
make up the serdab ceiling
- note the alignment of the
roof and walls

hntechamber

The lock section of the entrance
passage.

1 f,_-h. 1 0OcC l 5 A schematic cut away drawing
of the locks which are found
in the entrance passage of  the

pyramid
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Unusual Features

So far we have looked at the visual
clues that can be seen within the pyramid’s
chambers and the more complex clues that
can be derived from the surveying work,
and both of these sets of information give
us hard factual evidence to work with. The
last set of clues, which I am calling ‘unu-
sual features‘ do not contain hard facts, they
contain suppositions and logical deductions
and I am fully aware that they would not
stand up to rigorous scientific analysis
since they are nothing more than opinion.
I have included them despite these misgiv-
ings since I consider them essential to the
overall feel of the preliminary analysis of
this building and they help greatly in get-
ting the mind more involved in the subject
matter.

The first unusual feature concerns
the locking stones in the entrance corridor
and tomb robbers passageway that has been
cut above them. In the simplified diagram on
the previous page the general layout of the
locking stone section of the entrance pas-
sage is shown, with the three granite locks
shown in the place they would have been at
the time that the building was sealed. The
drawing is an entirely fictional piece of
work, since none of the locking stones was
in place when the chambers were opened by
Maspero 128 years ago. Indeed, despite the
fact the stones must have weighed at least
8 metric tonnes each, no remains of them
have ever been found and the explanation
of this fact from the Egyptologists is that
they were destroyed by the tomb robbers
when they broke in to the pyramid. Leaving
aside the curious decision that these tomb
robbers came to, which was to remove all
24 tonnes of granite by labouriously drag-
ging it back up the entrance slope of the
pyramid, there is a much more puzzling as-
pect to these missing stones.

Directly above where the locking
stones should have been, and shown in the
diagram with red sided stones, is the tomb
robbers tunnel which was carved through
the limestone ceiling stones to allow the
tomb robbers to get past the granite block-
ing stones and enter the pyramid. As is
abundantly clear from the diagram, the
tomb robbers would have to had removed
the first of the granite blocks before creat-
ing this passage, begging the question as to
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why they would have created the tunnel in
the first place if removing the lock stones
was already within their abilities. Also, the
combination of the tunnel and the missing
stones makes no sense whatsoever. If the
tomb robbers had to cut a tunnel above the
granite locks than they would have had no
reason to remove those very same locks at a
later point in time, since they already would
have had access to the internal areas of the
building. Conversely if they had removed
the locks first, then the tunnel would have
been a ridiculous undertaking. Either of
the two features, the tunnel or the locking
stones, on its own would possibly make the
tomb robbers theory a plausible argument,
but the presence of both is quite bizarre.

The second unusual feature in the
pyramid is the extensive but selective dam-
age that was perpetrated by these tomb rob-
bers, if’ the Egyptologists are to be believed.
In many of the diagrams so far this damage
is evident around the door frames, along
the wall tops in the main chamber and also
to the floor of this room. The damage to
the north and west wall top sections in the
main chamber can plausibly be explained by
the robber’s theory, as can the missing floor
sections, but the damage around the door
frames in both the main chamber and ante-
chamber needs some more detailed consid-
eration. If you have ever been to a museum
that houses relics from ancient Egypt, and
particularly if you recall the iconic golden
death mask of the Pharaoh Tutankamun,
you will realise that the treasures that one
would expect to find inside the burial cham-
ber of a Pharaoh are both precious and deli-
cate works of art. Ever since starting work
in the pyramid of Unas, I have had a comi-
cal vision in my mind of a band of robbers,
working by naked flame light and in a rush
to get out of the building before being dis-
covered, smashing the golden death mask
of the Pharaoh haphazardly into the door
frames of the pyramid of Unas with such
force as to remove substantial amounts
of limestone masonry. If the door frames
ended up in such a damaged state, then one
can only wonder in what state the treasures
were in once they arrived back into the
scorching sunshine that bathed the outside
of the pyramid. In short, the attribution of
the damage caused to the door frames to
the tomb robbers adds yet another layer of
confusion to this building.

The third unusual feature within



The serdab door.

The start of the passage from
the antechamber to the serdab

has been left unfinished by the
huildere
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the pyramid concerns the position in which
the coffin lid was discovered by Maspero
when he opened the building in 1881. As
was shown earlier, the coffin lid was found
at the east side of the chamber, situated
some 4 meters from the coffin and was put
there, according to the Egyptologists, by
the tomb robbers as they plundered the
treasures of the burial chamber. Now if
you look at the dimensions of this lid, and
consider the density of the material from
which it is constructed, you will find that
it weighs about 2 metric tonnes, equivalent
to the weight of about 30 modern day hu-
man beings of average size. One can only
imagine the number of people and amount
of effort that would have been required to
move this object. Whilst we are quite ac-
customed to the remarkable achievements
of the ancient Egyptians and their building
accomplishments with very heavy objects
due to the stories that are told to us by the
Egyptologists, transferring these gifts to a
bunch of tomb robbers is out of the ques-

tion. Furthermore there is no evident pur-
pose in the moving of the lid down to the
far end of the chamber - the only thing
that it accomplished was to make access
to the main chamber from the passageway
a more difficult affair. In addition to the
logistic problems involved in the position-
ing of the coffin lid, it is also quite fasci-
nating to note that the lid was discovered
lying at an angle in relation to the sides
of the pyramid, and by careful analytical
reconstruction of the lid’s position from
photography this angle can be determined
with some accuracy. The angle is very
similar indeed to that in which the coffin
itself was found in, as this also appears to
have been moved during the complicated
process of the tomb’s robbery. The coftin
and the coffin lid were found in identical
mirror image positions to each other.

The fourth unusual features is
also associated with the coffin, which quite
bizarrely can be found resting upon two
pieces of wood. The coffin is carved from
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a massive piece of stone and weighs in the
region of 8 metric tonnes. When coffins
such as this are placed into modern muse-
ums, such as an example in the Egyptology
museum in Vienna which corresponds quite
closely to the coftin found in the pyramid
of Unas, the museum floor had to be rein-
forced prior to the coffin’s arrival, such is
its weight. It is most unusual therefore to
find a coffin of such mass resting upon two
pieces of timber upon which, one can safely
assume, the builders of this pyramid placed
it. Had they placed in on the floor stones
it would have been in a much more stable
position, since the floor stones are in direct
contact with the bedrock into which the
chambers have been carved.

The fifth unusual feature is the un-
finished door frame which announces the
start of the passage that connects the ante-
chamber to the serdab, and which is shown
on the previous page. It is worth looking
at the photography of this section of the
pyramid in the publication by Labrousse in
which it is even more clear that the miss-
ing wall sections around the door are cov-
ered with plaster work which has been very
roughly applied by hand at the time of the
building’s construction. The contrast be-
tween this sloppy piece of workmanship
and the most exquisite details that can be
seen on the hieroglyph covered walls is
most striking, and it is odd that this one
unique section of the underground cham-
bers was left architecturaly unfinished. As
Labrousse deduced in his work, it is quite
clear that something was intended to be fit-
ted into this section but that the work was
never finished, and he makes the reasonable
assumption that the missing feature was
probably a decorative door frame. However,
when compared to the stunning finishing
of the chamber walls and also considering
the ultimate purpose that the rooms served
which was to house the body and soul of
the departed Pharaoh, workmanship of
this standard would surely not have ben ac-
ceptable.

The last of our unusual features
in the pyramid has already been mentioned
earlier in this book, and is the small step that
can be found at the entrance to the pyramid.
Although this step is now covered up by a
wooden entrance staircase which has been
constructed by the S.C.A,, its existence is
in no doubt. This feature will be looked at
in great er detail later in the book, but for
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now it begs one simple question - what on
earth is it doing there ? It appears to serve
no practical purpose whatsoever and must
have been a significant annoyance and hin-
drance to those who constructed this build-
ing.

So, with all of the major clues
and anomalies listed, let us recap what we
know to this point. In the first chapter we
looked at the classical story of the pyramid
of Unas as told by the Egyptologists in
which this jewel in the crown had been ex-
plored ,measured and documented and then
sealed in a perfect state of preservation. In
the second chapter we have uncovered that
rather than being the perfectly studied and
documented monument that we would ex-
pected, the pyramid of Unas is still, after
128 years of research work, as much of
an utter mess on the inside as it is on the
outside. The only significant difference be-
ing that there is now a large locked metal
door blocking our way in. The question is
whether it is possible to reconcile all of the
features and clues that we have come across
so far, and then produce documentation
that is sufficiently well detailed as to serve
as an explanation as to how and why this
building was constructed and as to where
the Egyptologists have gone wrong. The
answer to that question is that we can, but
when we do so we will find that the sum
of all the small parts of the puzzle that we
have come across up to this stage combine
to make a master puzzle which is consider-
ably more significant than its component
parts.

To start the analysis of the archi-
tecture we are not going to go in to the pyr-
amid armed with laser scanners or ground
penetrating radar equipment or any of
the trappings of modern archaeological
study. We are going to tackle the problem
in the way that the architects intend us to
do, armed with nothing more than a small
wooden ruler and a head full of curiosity.



UNAS THE RULER

Before starting our analysis of the
pyramid of Unas there are three things
that will greatly help us on our quest : an
understanding of the measurement units
that were in use at the time of its con-
struction; a comprehension of the depth of
mathematical knowledge that the ancient
Egyptian’s possessed; and a simple yet ef-
fective analysis technique, known as ‘van-
ishing point analysis’, which will allow us
to make sense of the features that we have
so far come across. The first allows us to
reconstruct the architecture of the build-
ing in the proportions originally intended
by the architects; the second allows us to
recognise structural design elements and
compare them to the limits of mathemati-
cal knowledge of the civilisation who were
supposed to have carried out the construc-
tion; and the third permits us to examine
the architectural detail without the hin-
drance of visual distortions. In this chap-
ter my intention is not to present a detailed
analysis of these three subjects, since they
have been written about extensively in the
past, - books such as “Ancient Egyptian Sci-
ence , A source book” by Marshall Clagett
already explains the first two subjects to a
depth sufficient for any interested reader.
My intention is to give a broad overview of
the subjects which will set the rest of this
work into context and allow a comprehen-
sion of the structural elements of the mon-
uments to be understood from the perspective
of the builders, rather than the perspective of
the reader.

Let us start with the ‘Royal Egyp-
tian Cubit’, the standard of measure which
was used by the pyramid builders.

Royal Egyptian Cubit

The unit of measurement used in the
design an object or building is of paramount
importance when attempting to analyse the
item when one does not have access to the

original design principles or drawings from
which the item was created. This is particu-
larly true when analysis of ancient artifacts
is being performed since their state of deg-
radation will often preclude the possibility to
determine their exact original physical prop-
erties. Depending upon the state of pres-
ervation of the object, it may well be pos-
sible to extract certain measurements, such
as an angle of inclination or distance, but
these measurements will always be open to
surveying error, and at best will provide no
more than an indication of the objects ap-
proximate original dimensions. Unless and
until the fundamental measurement units of
design have been determined, the compre-
hension of the objects design principles will
remain illusive.

Indeed one can go a stage further
into this postulation and state that with-
in the design of an object it is possible to
hide certain fundamental design principles
within the units of measurement. A simple
Pythagorean primitive triangle with sides
measuring 3m, 4m and 5m will appear less
regularly designed if it is analysed in inches,
where the side lengths of 1187, 157” and
1977 do not reveal any information what-
soever to the casual observer. In order to
realise the inherent design of the triangle,
the observer would first have to recognise
the implicit proportions of the sides, which
remain constant regardless of the measuring
units, and then correctly interpret the result
to determine the designer’s original unit of
measurement. When the design principles
are considerably more complex than the
simple example stated here, even a compre-
hensive analysis of the object’s dimensions
in the units of the observer will seldom reveal
any of the underlying fundamental design
structure, and it is in this way that an archi-
tect or engineer could, if they so wished,
disguise the whole of a design system within
the system’s measuring units.

It is of great interest and practical
use to us that the ancient Egyptians paid
close attention to the perfect duplication and
preservation of the measuring rods which
were used in the design of the breathtaking
monuments and temples which today litter
the Egyptian landscape as ruins. The meas-
uring rods were handed down through the
generations, and show us without any ambi-
guity whatsoever, the exact system of meas-
urements that was used in the very earliest
of these structures. Since so little detailed
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ing rod with the original
style of  design painted
onto the wooden rod.

computer modelled an-
cient Egyptian measur-
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information regarding the Old Kingdom (ap-
prox.. 2200 BCE - 2700 BCE) monuments
has survived, by which I am referring to writ-
ten documentation of the building methods
and design principles, the knowledge of the
measurement units incorporated in these
monuments ranks highly in the available in-
formation and is a pre-requisite in the analysis
of these buildings’ architectural design.

There is a second method by which
one can determine the original measuring
units of these monuments, and that is by ar-
chaeological analysis of the remains of the
building’s structure. By using diligent survey-
ing techniques accompanied by professional
statistical reduction methods it is possible to
extract a value of the builder’s principle unit
of measure in modern units to a degree of ac-
curacy which is sufficiently exact as to be used
as a measuring conversion standard. By far
the best example of this technique that I have
come across is in the work of William Pettie
who not only surveyed the Great Pyramid of
Giza with a dedication befitting the monu-
ment’s grandeur, but was equally exact when
it came to statistically reducing his results and
publishing both the methods and results to-
gether, thus allowing independent verification
of the conclusions. He is of course not alone
in having published accurate surveying work
from the Egyptian monuments, and as each
of these works has become available to the
public over the course of the last 150 years
Egyptologists have settled on a acceptable
numerical value for the ‘royal cubit’, the basic
unit of measurement of the pyramid builders.
One royal cubit is commonly accepted as be-
ing equivalent to 52.35cm in metric measure,
although for reason that will become appar-
ent later in this work, I have used a value of
52.3335cm for a number of years in my re-
search work, the difference of 1.7 tenths of
a milimeter being absolutely irrelevant to the
analysis of the monuments being studied at
the outset since the surveying data error mar-
gins are always larger than this value.

So having both the measuring rods
which contain the system of units used in an-
cient Egypt and a conversion value derived
from precision surveying of the ancient mon-
uments at our disposal we are in a sound po-
sition from which to start any analysis of the
measurement system that the ancients em-
ployed in the pyramid of Unas and beyond.

Looking at the cubit rod, one can
see that it is divided into 28 section which atre
formed from seven groups of four divisions.

These are the principle subdivisions of the
cubit unit which were named the palm (sev-
enth) and the digit (twenty eighth) since they
loosely corresponded to the width of a hand
and the width of a finger, or digit. The il-
lustration shows a digital reconstruction of
an Ancient Egyptian measuring rod based
loosely on the Maya rod which is preserved
in the Louvre Museum in Paris.

The cubit, palm and digit can be
seen marked along the top half of the bev-
elled edge of the wooden rod, and in the
lower half of the bevel to the right are the
hieroglyphic characters representing the
fraction divisions of the digit - which are
also marked with lines on the edge of the
ruler. The top face of the rod contains the
hieroglyphs for the names of the Gods that
were associated with each of the digit meas-
ures. It has been noted by scholars previ-
ously that the choice of cubit subdivisions is
somewhat unusual, since we are much more
familiar with working in powers of 10 which
one would consider to be a natural choice
for humans, having 10 digits on the hand
with which to count. Also unusual to the cu-
bit system of the Ancient Egyptians is the
subdivisions of the digit, which are divided
through into fractions ranging from a half
down to a sixteenth of a cubit. The smallest
recorded measuring length on the cubit rods
is therefore 1/448th of a cubit - in other
words one 16th of one 28th of a cubit.

The additional markings on the rod
which are not discussed in this text relate to
other various subdivisions which are shown
on the illustration and which comprise of
all the known regular divisions of the cubit.
Since there are numerous examples of these
measuring rods which have survived the
long duration of time since their creation,
and which are displayed in various museums
around the world, we can happily settle on
the factual information uniformly contained
upon them.

The measuring units of the pyra-
mid builders is well known.

. Ancient .
Egyptian Mathematics

The second area of knowledge we
require in order to analyse the pyramids is
an understanding of the capabilities of the
ancient Egyptians when it came to mathe-
matics. As one would expect, the subject has
been studied and written about at length and
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I have no intention of replicating those works
that have already been published. What will
suffice for the content of this book is a brief
overview of the depth of mathematical un-
derstanding known to the ancient Egyptians
by reference to examples from some of the
well known surviving mathematical papyrus
manuscripts.

In particular there exist two papyrus
manuscripts known as the ‘Moscow’ papyrus
and the ‘Rhind’ papyrus, which contain be-
tween them 112 examples of Ancient Egyp-
tian mathematical teachings. These scrolls
have been studied in depth and from them
a clear understanding of the principals of
mathematical knowledge in ancient Egypt
has been rediscovered by Egyptologists and
historians.

The Moscow Papyrus is the small-
er of the two scrolls, and obtains it’s name
from the fact that it can currently be found
in the Museum of Fine Arts in Moscow, hav-
ing been purchased by a Russian Egyptolo-
gist named Golenischev towatrds the end of
the late 1800%. The 25 problems that can be
found on the papyrus relate to the application
of mathematics to the practical day to day
living of the Egyptians, such as calculation
of quantities of grain to be divided between
people.

The Rhind papyrus gets it’s name
from a Scottish Egyptologist who reportedly
purchased the document in Luxor Egypt in
1858. The papyrus is approximately 6 metres
in length and a third of a metre wide and was
written in 1650 B.C.E. by an ancient Egyp-
tian scribe who signed his name as Ahmes,
who states that he is transcribing a document
which was written 200 years earlier. Whereas
the date of the papyrus is at the beginning
of what Egyptologist have labelled ‘the New
Kingdom’, the original document dates from
1850 BCE and falls in what is known as ‘the
Middle Kingdom’. This is about 800 years af-
ter the commonly accepted date of construc-
tion of the Great Pyramid of Giza and 500
years after the supposed date of construction
of the pyramid of Unas. In order to get an
idea of the depth of mathematical knowl-
edge in Egypt at the time it is worth noting an
example that can be found on the Rhind or
Ahmes papyrus as it is also known.

Problem or example 50 on the docu-
ment (the numbering of the examples having
been allocated in modern times) concerns cal-
culating the area of a round field which has a
diameter of 9 units. The solution to this prob-
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lem today would be to multiply the square of
the field’s radius by Pi and the result would be
immediately obtained. However the ancient
Egyptians ran into two difficulties with this.
Firstly they did not know an accurate value
of Pi, and so they used an estimate which
one can deduce from example 50 as being
3.61 or more accurately 4 to the power of
8/9 squared. This shows that even one of the
most fundamental of constants in the world
of mathematics was not known to the an-
cient Egyptians around 1850 BCE, and also
that the ancient Egyptians worked with frac-
tions, and not in numbers containing decimal
points.

The second problem that they came
across was that they could not multiply num-
bers together, due partially to their system of
numbering and secondly to the fact the con-
ceptual idea of multiplication had yet to be
developed. To explain this by way of a simple
example, in our modern numbering system
the numbers 11 and 99 can be written down
using numbers of equal length (two digits),
and we are so accustomed to this fact that it
is hardly surprising to us. The Ancient Egyp-
tians representation of numbers was largely
pictorial, the number ecleven was composed
of two characters whereas the number 99
was composed of eighteen characters, nine
of which represented the tens and nine of
which represented the units. Addition and
subtraction were easily achieved using firmly
established principles, but multiplication and
division were not, and so multiplication was
achieved by successive addition, and division
by successive subtraction clearly showing the
level to which Ancient Egyptian mathematics
had developed by the middle kingdom dynas-
tes.

Probably the most important basic
fundamental mathematical omission in their
knowledge was that of rudimentary trigo-
nometry. The Ancient Egyptians of 1850
B.C.E. would have had no theoretical idea
regarding cosines, sines and tangents of an-
gles, meaning that any building constructions
which included angular measurements would
have had to have been worked out pictori-
ally rather than theoretically. Whereas we can
specify the angle of a slope in degrees or radi-
ans, the Ancient Egyptians would have had to
specify the slope in much the same way that
we currently do in our modern road signs, for
example one in 10, or 1 in 6. If one com-
bines this knowledge with the measurements
available in the cubit rod, it becomes clear



Cloisters in Egypt.

An example of the application
of vanishing points and per-
spective lines to an architectural
construction.

that the builders would have been limited to a

finite and relatively small collection of angu-
lar measurements from which to choose since
the height and the length of the slope lines
would have had to have been known subdivi-
sions of a cubit.

What is evident from these mathe-
matical examples is that the Ancient Egyptians
had the need and desire to use mathematics,
but were lacking in knowledge and efficient
systems. Their method of writing numbers
was cumbersome, their knowledge of basic
mathematical constants was rudimentary, but
their ability to find solutions to the problems
that they encountered was typical of human
ingenuity.

Vanishing Points

The final piece of knowledge which
will serve us well in our analysis of the archi-
tecture of the monuments is the principle of
the vanishing point, which is the name given
to a point on a drawing, photograph of piece
of artwork where lines which would be pat-
allel in 3D space converge. The concept is
not only an excellent manner in which to di-
agnose architectural elements within a build-
ing but is also a valid explanation as to how
the human eye interprets three dimensional
objects and thereby makes sense of the rela-
tive positioning of their elements.

The photograph shown on this
page has had the perspective lines of the
building superimposed upon the architec-
tural features and, as can be seen, all of the
parallel lines of the walls, roof and floor
meet at a singular point on the back wall of
the corridor. This is the point on the drawing
known as the vanishing point, and a surpris-
ingly large amount of information can be
deduced from it, since the vanishing point
is at the eye level of the observer, which in
the case of this photograph was 169cm. We
can draw a horizontal line across the photo-
graph and from this determine the position
of eye level on the pillar on the left of the
photograph. This allows us to then perform
a simple calculation to determine the width
of the passageway on the same plane in the
photograph as being 361cm, and from this
we can work out where the center point of
the corridor must be, allowing us to draw
the center line of the whole corridor since it
must connect to the vanishing point on the
back wall.

We can see from the photograph
that a series of lights are suspended in the
gaps between the pillars, and so by projecting
a line from the center of the floor up to the
half way point between the first two lights
we can reasonably deduce at what height the
lights are positioned. The center of the cit-
cular light fittings is at approximately 278cm
from the floor and the spherical light shades
are about 20cm in radius, meaning the top
of the light fittings is 298cm from the floor.
If we combine this knowledge with our pre-
vious understanding of the architects use of
units, we can see that the top of the lights are
most certainly placed 3 meters from ground
level and we have not only determined the
lights” height but also that the person who
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designed their placement was almost certainly
working in metric measurements. If one were
to be in possession of other photographs of
this corridor taken from other angles, then it
would be possible to petform such an analysis
on all of the images and by cross referencing
all of the deduced data, come up with some
very accurate estimations of distances, floor
plans and wall sizes. It is in this manner that
the chambers of the pyramid of Unas can be
analysed, and when combined with accurate
surveying data, provides a powerful method
of resolving architectural anomalies.

There is only one exception to the
validity of the use of this type of analysis, and
that is when the architecture has been delib-
erately designed to abuse this very concept it-
self. We come across this technique in various
degrees in ancient buildings, where pillars are
made thinner at the top to give an apparent
increase in visual height, or where building
floors are slightly curved in profile so that a
forced perspective is created. The technique
of forced perspective is simply the clever use
of the vanishing point phenomenon by an
architect when designing a building, If archi-
tects can force the viewer to look at their work
from a fixed location, then they can make use
of the known perspective lines and vanishing
point to trick the human eye, and one should
be acutely aware that an architect who sets out
to deceive us in this way will always succeed
since the natural human instinct is to resolve
visual clues into their most likely solution. So
the technique of vanishing point analysis can
be applied to the analysis of the pyramids,
and in particular the underground chambers
of the pyramid of Unas, but the cautions
which go with the technique must always be
kept in mind.

We are now armed with three very
simple but powerful tools with which to tack-
le the pyramid of Unas. A small wooden ruler
with which to understand the measurements
of the architects; a limit to the mathemati-
cal knowledge that we should employ when
looking at the architecture; and a universally
accepted method of comparing and contrast-
ing the walls, floors and ceilings. Most of all,
the simplicity of these three tools guarantees
that whatever the conclusion we come to te-
garding the architecture of the building, that
it will be acceptable to both the architects and
to us since there can be no debate whatsoever
about the validity of their use.
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AN UNUSUAL INCLINATION

Upon re-entering the pyramid of
Unas’s underground rooms we will make our
way directly to the main chamber and use the
wooden cubit rod to determine the width of
the racks of hieroglyphs, since this is a highly
logical place to start. The illustration below
shows the ruler placed up alongside a random
selection of racks from the main chambet’s
north wall and by viewing the divisions on
the ruler we can see that the racks are exactly
1/7th of a cubit in width. Carrying out the
same procedure at random locations on the
north and south walls of the main chamber
confirms that every one of the racks has the
same width of one palm, except for the last
few racks on the right side of north wall.

This repetitive use of the one
seventh cubit measure shows us that the
pyramid’s internal architecture is based on
a regular set of measurements, and it also
links together the building with the ruler
itself. We can be certain that the measure-
ments on the ruler are the same measure-
ments as those on the walls, and that despite
the ruler in question having been designed
from an example in the Louvre museum

which is dated as having been construct-
ed in 1330 BCE, the connection of the
measuring rod to this building is correct
and, as we suspected, the rod’s design has
been accurately passed down through the
generations of ancient Egyptians. The
one seventh of a cubit measurement from
2350 B.C.E. and that from one thousand
years later are a perfect match. So having
established the basic measurement unit
which is reliable, let us try to resolve one
of the principle anomalies that we came
across in the main chamber, that being the
construction of the west wall.

When we measure the racks of
hieroglyphs on the west gable of this wall
we find that their width is also 1/7th of
a cubit, and since we know that there are
40 racks on the gable we can start to try
to make some sense of the measurements
in this section of the pyramid. The over-
all width of the west wall of the chamber
was measured as being exactly 6 cubits,
or 314cm in the modern survey work of
Labrousse, and so by use of simple math-
ematics we can see that there must be two
racks of blanks somewhere on the west ga-
ble (the gable should be 42/7ths of a cubit
wide). At this point we need to resolve the
parallax error that was encountered in the
earlier chapter when looking at the west
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gable, and this can be done by examining
as many photographs as possible of the re-
gion and in particular photographs which
have been taken with the camera located
very close to the north or south walls.

Whereas the two reconstructed
photographs used in this part of the anal-
ysis are shown in the illustrations on this
page, it is not possible to reproduce all of
the analytical photography in this book
that was used in subsequent analysis of the
chambers, since there are well over 200 of
such photographs which were necessary to
conclusively determine the characteristics
of the various architectural features. What
will suffice in their place is a brief descrip-
tion of the technique that was repetitively
used in the analysis. Since the close up pho-
tographs of the hieroglyphs were available
from the work of Piankoff, and sufficient
detail of the hieroglyphs was also visible
on all the photographs that were in my pos-
session, it was a simple yet time consum-
ing task to overlay the Piankoft close ups
of the hieroglyphs onto the larger photo-
graphs taken by other people. This allowed
for highly accurate determination of the
positions of the hieroglyph racks on each
wall, after which the composite photo-
graphs were imported into a CAD system
and photo editing software, and the vanish-
ing points and line continuations applied to
the images until the perplexing problems
of the architecture were resolved.

When this method is used on the
west gable in the main chamber we discover
that the racks of hieroglyphs on the right
side of the gable terminate exactly in line
with a continuation of the north wall, and
that on the left side there is one blank rack
between the south wall continuation line
and the last rack of carved hieroglyphs. as
shown in the two illutrations left and right
This gives a total of 41 racks along the ga-
ble which fits in with the systematic pattern
that was postulated in the previous chapter
where the east gable of the antechamber
has 38 racks, the west 39, the east of the
main chamber 40 and now the west of the
main chamber 41. Logical as this may be it
does provide us with a problem in that the
west wall was measured as being exactly 6
cubits wide and we only have 41 racks of
1/7th of a cubit across the gable, leaving
us with a missing rack somewhere. This is the
first definitive proof that something in this
building is wrong.

The south side of the main
chamber west gable.

The photograph shows the
view down the south wall with
Piankoff’s original detailed
photography overlaid onto

the gable face to assist in the
detection of  the gable end in

relation to the wall end.



The north side of the main
chamber west gable.

The photograph shows the
view down the north wall with
Piankoff’s original detailed
photography overlaid onto the
gable face.

By further examining the photo-
graphs that were taken very close to the
north and south walls of the chamber, the
reason for the missing rack can be resolved
since it is quite clear that the south wall of
the chamber does not appear to be vertical
on these photographs whereas the north
wall does. It is by comparing the wall align-
ments with the vertical sides of the coffin
that this distortion in the south wall can be
clearly seen. If the south wall is leaning in
at the top then the construction of the west
wall of the chamber starts to make sense,
since the width at the top of the wall must
be less than that at the bottom. If the west
wall of the chamber is constructed in this
way then the artwork that is painted upon it
must also be angled on the south side, since
the lines of the artwork and the southwest
corner of the wall are clearly parallel, as
are the end racks at the left side of the ga-
ble. Have a close look at the illustration on
the left and you will see this quite clearly in
the back corner of the room. To confirm
that this is indeed the case we can turn to
the photography of Piankoff and examine
the close-up that was published in his book
of this section of the gable. When we do
so we encounter something quite fascinat-
ing which will help us considerably when
analysing the rest of the pyramid’s walls.

There is a joint in the stonework
in this section of the wall, and in the pho-
tograph from Piankoff’s book this joint is
not quite vertical, whereas the racks of hi-
eroglyphs clearly are. Since it would be less
than likely that the builders have inserted
a stone joint at this location which was so
slightly out from a true vertical we are left
with the conclusion that the photograph has
been adjusted prior to publication in order to
straighten up the racks. Regardless of the dis-
tortions that are present in this photograph
, the fact that the racks and the stone joint
are not parallel confirms that the south wall
of the chamber is angled and that the an-
gular distortion has been copied into the
gable racks and artwork on the wall. Since
the same comparison can be carried out on
the north side of the chamber which results
in a deduction that the racks and artwork
are vertical, we are left with the astonishing
realisation that the decoration on the gable
and west wall gradually changes from ver-
tical to angled from north to south. The de-
sign requirements for such an undertaking
would have been considerable and speak

Rﬁ'\.h

'n
“12 \J

‘&

..
e

L et
t--\..-i.-f"*_i:\c"_- A

T e e el e W S

T

s

-
s Ve

R i M

Iy . R

A e —_
iy, N Ry

=
gy AL

.
R o N

A PRAR LR AR

An unusual inclination 51



highly of the precision with which this
building has been constructed.

Returning to our discovery of the
layout of the racks on the west gable we can
now see that there are 40 racks of carved
hieroglyphs which are aligned with the
north wall of the chamber and two blank
racks at the left of the gable, one of which
is inside the top of the south wall and the
other of which is actually above the south
wall itself. However, all 42 of the racks on
the gable are vertically located above the 6
cubit long floor that was measured by the
Egyptologists. We can also see from pho-
tography that the apex of the gable is lo-
cated with 20 racks on the right side of it
and 22 racks on the left meaning that the
apex of the room’s ceiling s not in the center
of the chamber. The fact that it is offset by
exactly 1/7th of a cubit is of vital interest
to us since we can more than likely now cal-
culate the exact angles of the roof stones
on both sides of the chamber.

By referring to one of the illustra-
tions in the 1987 survey work of Labrousse
(dig. 16 in his book) we can see the general
design of the cross section of the chamber,
and then can convert the measurements
from this drawing into the original cubit
units of the builders. When we do so we see
that the architects have employed a very ba-

sic system of measurements to the overall
chamber cross section, with the principle
measurements being in whole cubit units as
shown in the illustration below. From these
measurements, combined with the knowl-
edge that the apex is offset by 1/7th of a
cubit to the north we can use trigonometry
to calculate the roof angles as being 4:3.199°
on the north side and 41.839° on the south.
Unfortunately Labrousse failed to report
the correct roof” angles in his work and so
we have no value to which we can compare
our own. He did state that there was a dif-
ference between the angles on the two sides
of the chamber which corresponds to the
difference that we have just calculated with
the angle of the north roof stones being
greater that of the south.

The reason that these angles are
of such great interest is that we can now
draw lines at these angles on a CAD sys-
tem and overlay them onto the photograph
that Piankoff took of the chamber’s west
end. When we do so we find that the lines
we have drawn perfectly match the angles of
the roof that are visible at the far end of
the chamber, but only after the photograph has
been rotated in a clockwise direction. Since we
can be certain of what has been worked out
so far on the west wall we can now see that
the angled design of the wall has clearly

apex offset by 1/7th cubit
from room center

4 cubits

L4

8-10cm thick floor

9.5 cubits

center of room

+ 12 cubits -

)
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Piankoff’s plate VII rotated.

The photograph has been
rotated by an angle with a
tangent 1/42 or -1.3639°.
Notice how the coffin now
looks much more realisti-
cally placed in comparison to
ils position in the unrotated
photograph shown earlier.

The cross section of the

chambers.

The dimensions for the dia-
gram are taken from the tech-
nical drawings of Labrousse,
with the Scm floor thickness
deduced from photography.
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The apex of the west gable is offser by |
rack 1o the north of the wall center,
There are 20 racks to the right of the  The wall top is

The angle of the south apex and 22 1o the left inclined at an angle of  The angle of
roof stones iz 41,8397 Atan(1/42) the north
roof stones is
43.199¢
The horzomml HEe oo vee i s oo s s s - W o it o e
of the hieroglphs is |
hidden from view by:
sering the pable | The hieroglyph

back by 1 culsir
/ racks on the

norrh side are
The hicroglyph
racks on the south

setical

side are inclined at
an angle of
Awmn{l,/42)

2 blank racks The artwark at
the top of the
will is not
horizontal but
matches the
inclination of
the wall top

The top scetion of
the wall is missing,
which helps o hide :
the angled rop face

The artwork is not The north wall
of the chamber

is vertical

vertical on the south:
side and is angled ar |
Aran(1/42)

The south wall is
inclined ar an
angle of
Aran(1,/42)

The artwork n
the center is
horizontal o
match the top
of the coffin

The lower secrion
of the wall is
ddewbyithe = s e e e e e o e e e B
colffin

The centet line of the The arrwork in the lower sec-
chamber and of the tion is distorted to match the
The base of the wall and wall inchnation of the floor

the floor s inclined ar an
angle of Awan (1/42)
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The main chamber west wall.

All of the major architectural
Jeatures of the wall are shown

in the planar projection on the

opposite page.

caused Piankoft’s photographer or printer
to rotate the photograph into a position
they considered to be horizontally aligned,
presumably taking their cuing from the an-
gled south wall.

Our deduction of the roof angles
from the composition of the wall and the
positioning of the apex has allowed us to
determine an absolute reference system
which is independent of the wall’s archi-
tecture and from this we can start to ana-
lyse the photograph with much more confi-
dence.

The first thing that becomes ap-
parent is that the top of the wall is not
horizontal, dipping down quite considera-
bly on the right side. This solves one of the
perplexing problems that we encountered
earlier with the two photographs taken in
the chamber, that with the students show-
ing exactly this feature and Piankoff’s pho-
tograph showing a horizontal top. Since we
have just seen that Piankoff’s photograph
has been rotated then we can deduce that
the photograph of the students was taken
with the camera roughly horizontal and the
wall does indeed dip to the right side.

We can see in the horizontally cor-
rected photograph of Piankoft shown on
the previous page that the top of the wall is
perpendicular to the angled south wall of
the chamber so we can easily now calculate
the angle of the wall top since we know
that the south wall comes in by 1/7th of
a cubit over a height of 6 cubits, in other
words an angle with a tangent of 1/42.
Having established how the wall top, the
south wall and the north wall are aligned
it is a simple matter to then determine the
floor alignment, since we have the meas-
urements of the heights of the two corners
of the wall in the survey work. They are
stated as being 305cm on both sides, and we
can conclude that the floor must have the
same angular slope as the top of the wall.
This answers another of the strange fea-
tures in the pyramid, since we now have a
thoroughly sensible explanation as to why
the coffin is placed on two pieces of wood.
With a need to keep the top of the coffin
horizontal yet have it placed on a non hori-
zontal floor, the architects have inserted
two different thickness pieces of wood un-
der the two ends of the coffin to compen-
sate for the inclination in the floor.

A full summary of all of the archi-
tectural features of the wall is shown in the

illustration opposite and there are several
points of interest to be noted in the de-
sign. The most interesting is in the motif
of the paint work which is much clearer in
this illustration than in the chamber since
we are able to easily remove the coffin
from our model to facilitate the photogra-
phy. The artwork at the base of the wall
is angled to coincide with the floor slope,
the artwork in the wall center is aligned
horizontally, and the artwork at the wall
top is alighed once again to the slope. This
horizontal distortion in the paint work has
been combined with the vertical distor-
tion required to conceal the angled south
wall, and the combination of the two pat-
terns must have taken considerable skill to
achieve. Trying to reproduce those distor-
tions for the illustrations in this book was
particularly difficult even with the use of
modern computer graphics packages and
that they were produced by hand 4000
years ago is astonishing. A similar vertical
distortion has been used in the alignment
of the hieroglyph racks on the gable, and
again the precision with which this has
been measured is remarkable since the
change from vertical to angled racks has
been achieved gradually across the width
of the gable.

The final part of the optical illu-
sion, for that is quite certainly what we are
looking at, is achieved by the small rota-
tion which was put into the coftfin when
it was positioned in the chamber. If you
look back at Piankoft’s long shot of the
chamber (in the second chapter) you can
now see that the apparent horizontal ro-
tation of the coffin is quite exaggerated.
This is because by aligning the photo-
graph to the west wall’s non horizontal
lines, an anticlockwise vertical rotation
has been applied to the coffin in 2D which
is translated in our minds to a horizontal
rotation in our perception of the 3D space
of the chamber. Since our minds know
that the coffin is supposed to be angled,
then we quite happily accept the fact that
it has been over-rotated since it is the
easiest solution for our minds to come to.
Compare the Piankoft' original to the il-
lustration on the previous page with the
angular rotation removed from the photo-
graph and you will see the vast difference
in the apparent rotation of the coffin. This
optical illusion is just as much apparent
when standing inside the chamber as it is
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on the photographs, and without doubt all
the Egyptologists who have ever stood in
this room and looked at the west wall have
done so with their heads tilted slightly to
one side. It is the visual clues that the eye
picks up from the uneven roof angles, the
sloping top of the west wall and the angled
south wall that cause this tilting to occur,
and the architects have quite deliberately
transferred the resulting visual distortions
into the coffin.

[t is an interesting analogy to
think of the visual distortions of the west
wall having been transferred into the cof-
fin 4000 years ago by the architects of this
monument. What we have just done is taken
them from the coffin and placed them back
onto the west wall where they belong, in
effect bringing the burial chambers of this
pyramid back to life. It is also worth paus-
ing at this stage to consider exactly what
we are looking at in the west wall of the
pyramid of Unas. It is supposed to be the
back wall of a bronze age burial chamber,
but is in fact an imaginatively designed and
technically advanced optical illusion and
the chasm between these two concepts can-
not be ignored even at this early stage. We
know without doubt from radiocarbon dat-
ing that the age of the pyramids is correct,
yet what we have just investigated looks like
it was built yesterday, such is the technical
knowledge in the design.
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ANOTHER BRICK IN THE WALL

Duplicate of Piankoff’s plate 3.

The distortions in the
hieroglyphs, particularly in
the top right quadrant of  the
photograph indicate that the
photograph has been distorted.

Of all the clues that were present-
ed in the earlier chapter, the missing tri-
angle of brickwork on the ante chamber’s
north wall is probably the most striking. As
was mentioned when the missing stone was
first described, by making a photo montage
from the close up photographs of Piankoft
on which the cracks between each individ-
ual stone are visible, it is evident that there
simply is no triangle of stone on this sec-
tion of the wall, but from the surveying
data there quite clearly should be another
brick in the wall. However, when examin-
ing these close up photographs, and in par-
ticular Piankoff’s plate 3 which shows the
top left corner of the wall, it is impossible
not to notice that the hiero-
glyphs which are inscribed
on the wall all appear to be
leaning backwards as shown
in the illustration. On other
photographs of this section
of the room the base lines of
the hieroglyphs appear to be
horizontal and the symbols
are not leaning backwards,
so we must conclude that the
photograph in question has
been distorted when pub-
lished in order to make the
photograph rectangular and
the border lines between the
racks vertical.

We know from the
work of Labrousse that the
central section of stone on
this wall is trapezoidal, and
by taking this into account
when trying to determine
the distortion on the pho-
tograph we can come to the
only conclusion possible
which is that the piece of
stonework to the left side
of the north wall cannot be
vertically set into the con-
struction. If we thoroughly

check through Labrousse’s text we can
see that he is quite specific about all of
the trapezoidal stone’s details and those
on the right side of the wall, but is vague
about the stone to the left which he de-
scribes simply as ‘87cm wide’, neglecting
to mention whether it is vertical or not.
He also neglects to mention the angular
details of the trapezoid that makes up the
central section, and so we are left to make
the assumption that it is regular and that
the center of the top of the stone is direct-
ly above the center of the base. Although
deeply offensive to any sense of regularity
that one might have and the natural desire
to want to make the wall rectangular, we
are left with no other alternative for the ar-
chitectural design in this area of the wall
than that shown in the illustration over-
leaf. By constructing this arrangement on
a CAD system using Labrousse’s dimen-
sions we find that the north wall of the
antechamber must come in by 9cm at the
top left corner, and consequently that the
west wall of the antechamber has a quite
pronounced overhang. There is however
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quite a problem with this solution, since we
have just created an angled piece of stone-
work on the wall which is positioned at a
totally arbitrary angle, and there is perhaps
a more sensible way of constructing this
section of the north wall.

The architects have just gone to
great lengths to make us work out the an-
gle of the walls and floor on the west of the
main chamber, and from this we found out
that these walls have been built at an angle
of Atan 1/42.If we apply this angle to the
stone on the antechamber’s north wall that
we are working on, rather than setting it
at an angle dictated by using a symetrical
trapezoidal piece of stone in the center sec-
tion, then we can look to see if there is a
systematic pattern in the wall’s design. The
method for doing this is relatively simple
and is shown in the illustration on the op-
posite page.

First the bottom level of stone-
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work that makes up the door jambs is put
into place and the 37cm long stone on the
top left of the wall is positioned with the
angle given to us by the architects. The
second step is then to place the trapezoidal
lintel of the passage into place using the
measurements from Labrousse’s survey of
309cm on the base of the lintel and 294cm
on the top. The cross sectional shape of the
lintel is still of a trapezoid, although now
it is no longer symmetrical about its verti-
cal axis. Lastly we can put into place the
final stone on the top right corner of the
wall and we can see that the right edge of
the wall is no longer vertical, but set at an
angle which is dictated by the architecture
alone. If this method of construction is
reproduced on a CAD system, the angle at
the right side of the wall can be measured,
and is as close to Atan 1/4¢2 as could be im-
agined. The discrepancy in the angle is one
tenth of one degree, and bearing in mind
that the stonework has been measured to
the nearest centimeter, the error margins
allow us correctly state the angle at the two
opposite ends of the wall is now the same.

This discovery brings us to a
very important point in the analysis of
this monument’s chambers. We have taken
the angle that was given to us in the main
chamber and applied it to the west side of
north wall of the antechamber, and the
very same angle has appeared again at the
east side. This confirms that our analysis
of the main chamber was correct and that
the architecture of the building conforms
to a logical plan. We know for certain that
the building’s architecture was planned,
that the optical deceptions that we have
come across are intentional, and that the
torced perspective that is apparent on the
antechamber north wall is deliberate.

‘We can now further understand the
layout of the racks of hieroglyphs within
the chambers because, on the ends of many
of the walls in the pyramid, one can find art-
work racks which have been shown on the
photographs in the previous chapter neatly
aligned below the ends of the gables. On
these racks the artwork pattern is semi-ir-
regular in that it contains alternating quad-
rilaterals of dark and light coloured paint,
but those squares and rectangles appear to
have no consistent measurement pattern to
them. Consequently, although the eye reg-
isters that a pattern exists, it pays no great
attention to it, much as one disregards the

Antechamber north wall

simple design solution.

The first solution to the miss-
ing stone problem.



The construction system for the

antechamber north wall.

The top diagram shows the top
left stone being set at an angle
of Atan 1/42 and the lower
diagram shows how this angle
is reflected into the other side of
the wall when combined with

the survey data.
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The antechamber north wall.

The illustration shows planar
projections of the north wall
and roof  sections directly above
it.. The artwork on the left and
right sides of  the wall absorbs

some of the wall’s distortion.

picture frame that surrounds a piece of art.
It is by using this rack of artwork that the
architects have managed to hide some of
the distortion that is contained in the wall
and in particular the fact that the racks of
hieroglyphs are angled from top to bottom.
If the architects had built the hieroglyph
racks all the way up to the wall ends, ne-
glecting to add the artwork racks, then any
vertical distortions in the wall would have
been considerably easier to detect.

This explains why the hieroglyphs
in Piankoft’s close up photograph are dis-
torted, because the rack of artwork on the
left has been omitted from the print. The
original photograph’s negative will be of
a series of racks that are not vertical, yet
the description that Piankoft gives of the
north antechamber wall is that all of the
racks are entirely vertical, and so the pho-
tographs have been adjusted accordingly.
One can only imagine the fun that the book
publisher, the photographer and the type-
setter must have had trying to put the work
together. The photographer will have in-
sisted that the camera was horizontal when
the photograph was taken, the typesetter
will have insisted that it could not have
been, Piankoff will have confirmed that
the wall is indeed rectangular, and the pub-
lisher will have had to decide who is cor-
rect. Quite clearly the publisher incorrectly
chose the view of Piankoff, and not that of
the photographer as he should have done.

If we now have a look at the ceil-
ing of the chamber and consider the roof
stars on the north side, then we find that
these have also been adjusted to fit the an-
gled corners of the north wall. This ar-
rangement is shown in the illustration op-
posite in which both the wall and roof are
shown in planar projection. In the architec-
tural design, the center of the roof stars
and the center of the wall are aligned with
each other but the center of the doorway
is offset by 4cm to the left, a point which
was noted by Labrousse in his survey work.
What is so clever about this arrangement
is that as a consequence, the rows of stars
directly above the doorway are fraction-
ally offset against the perpendicular to the
chamber’s central axis and in exactly the
same direction as the entrance passage ap-
pears to be offset in the clues that we deter-
mined earlier.

So we now have a plausible expla-
nation as to why the entrance passage and

the antechamber appear to be perfectly
aligned with each other when viewed from
inside the antechamber. By overhanging
the east and west walls of the room the
architects have managed to distort the
roof star grid. They have then offset the
doorway to the left side of the wall and
thereby visually aligned the distorted star
grid and the entrance passage axis, mak-
ing it appear as though the passage is per-
pendicular to the antechamber. This now
confirms that the surveying measurements
of the whole of the entrance passage are
correct and that it does not meet the north
wall of the antechamber perpendicularly.

This stunningly created illusion is
turther enhanced by the cross sectional de-
sign of the passage itself. From Labrous-
se’s detailed measurements it is possible to
determine that the doorway, and therefore
the cross section of the passage when it
emerges into the chamber, is 133cm wide
at the top and 137cm at the bottom and
that the sides of the doorway are not ver-
tical. This feature assists in creating the
illusion of forced perspective on the wall
which is so subtle that it is almost impos-
sible to detect, but which the human eye
picks up immediately. A further addition
to the illusion is created by the fact that, as
Labrousse correctly notes, the north wall
of the antechamber is higher on the left
than on the right, giving the viewer the
impression that they are probably stand-
ing slightly to the left of the chamber
center line when viewing the wall, even
though they are actually standing in the
center. Consequently the fact that they can
see more of the entrance passage’s right
wall than they can see of the left wall is
perfectly acceptable.

The finished design of the an-
techamber north wall is shown in per-
spective on the following page, where Pi-
ankoff’s original plate has been rotated so
that the vertical section of the corner is
now parallel to the sides of the page. All
of the visual components come together
to produce an optical illusion that has
managed to deceive every Egyptologists
who has ever entered this building.

If you look carefully at this il-
lustrations you will see that there is one
slight problem in that the non vertical
side of the entrance door contrasts very
strongly against the vertical lower por-
tion of the corner on the left side of the
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Piankoff’s plate IV correctly
aligned.

(left) The image has been ro-
tated so that the vertical section
of the corner is aligned to the
sides of  the page.

The antechamber south wall.

(right) The stones have been
separated on this illustration in
order to show the design of the

wall’s construction

The antechamber doorway
heights.

(below) The illustration shows
the stonework design required to
allow the east wall of the an-
techamber to overhang the floor
whilst preserving the disparity
in the doorway heights.

wall. However, in the pyramid when it was
uncovered by Maspero in 1881 both of the
entrance door edges were discovered to
have been damaged by the tomb robbers.
The fact that the damage greatly enhances
the optical illusion on the north wall adds
yet further doubts as to the tomb robbers
very existence. Every time that we come
across a damaged section of the pyramid it
perfectly coincides with a adjustment used
to enhance the illusions that the architects
have created. If this damage were to be de-
liberate by the architects, and the evidence
points very strongly to this being a valid
conclusion, then we would have a most re-
markable situation on our hands. The de-
sign of the chambers would dictate that the
hieroglyphs could be damaged to help hide
the architecture, and this is a concept of
such consequence that for it to be accept-
able further evidence would be required
that the hieroglyphs take second place to
the architecture.

The south wall

If we now look at the stonework
of the south wall in the antechamber, we
can see that on the east side of the wall (the
left) that there is a very similar pattern to
the stones as we saw on the north wall. The
top left stone is inset into the lower layer
of the wall in an identical fashion, mirror-
ing the design on the north wall. By ana-
lysing the south wall in the same manner
that we analysed the north wall, searching

Piankoft’s close
up photography
for distortions to
the hieroglyphs,
and then looking
at the survey data
we can determine
that the oppos-
ing walls have
identical design.
The top section
of either end of
the south wall is
angled at Atan
1/42 and conse-
quently the east
and west walls of
the chamber both
overhang the
chamber  floor,
and the room in-
corporates a per-
fectly  designed
forced  perspec-
tive. To get this
forced perspective to work to its maxi-
mum effect, the architects have designed
the room to be relatively small. It is just
over 3 meters wide and the proximity of
the walls to the observer means that it is
not possible to stand back an take an ob-
Jective look at the wall's design when in-
side the pyramid. Whoever put this archi-
tecture together knew exactly what they
were doing.

‘What is particularly interest-
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ing in the south wall’s stonework is to see
that the top stone on the left has been inset
into the base level of the wall so that the
overhang of the east wall could be easily
achieved. Because the height of the door-
way that leads into the serdab is lower than
that of all the other two doorways in the
antechamber the stonework on the north
and south walls has been adjusted to fit
this feature. From a builders point of view
it would have been considerably easier to
have changed the height of the serdab door
so that it was the same as the height as the
others, and consequently the same height
as the lower level of brickwork contained
in the north and south walls. The fact that
the architects have not adopted this simpler
system, and have instead opted to indent
the top stones into the lower layer of stone-
work leaves us in no doubt whatsoever that
the disparity in the heights of the doors in
this building must be an important feature
in the design.

The joining passages

From what we have deduced so far
we know for certain that the entrance pas-
sage and the antechamber north wall are
not perpendicular to each other, and it is
by referring to Labrousse’s magnetic north
measurements that we can determine which
of the two, if either, is lined up to north.
In his survey work, and shown clearly on
his plan drawings, Labrousse states that
the entrance passage axis is built 2 degrees
west of magnetic north and to work out the
bearing to true north we need to consult
magnetic declination tables, since magnetic
north wanders around over the course of
the decades. At the time when Labrousse
carried out his survey work these tables tell
us that the magnetic declination at Saqar-
rah was just over 2° and so we can conclude
that the entrance passage is aligned perfect-
ly with true north. The deduction from this
is that , since the passage and antechamber
are set at an angle to each other, it must
be the antechamber’s central axis which is
rotated in respect to north.

This fact then makes sense of the
nature of all the passages in the pyramid,
that which connects the antechamber with
the main chamber on one side and that
which connects to the serdab on the other.
In the clues that we have come across, all
three passages running off the antecham-
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ber appear to contain angular distortions,
and by deducing that the antechamber it-
self contains the angular distortion, all
three passageway’s alignments can be un-
derstood from just one piece of architec-
tural information.

If we rotate the antechamber
around by an angle of -Atan 1/42 on a
CAD system we can then start to perform
an analysis of the joining passageways and
see if we can make sense of the wall length
difference that we have come across. If
the entrance passage meets the antecham-
ber as we suspect, then one would expect
to find that the east wall of the entrance
is 3.26cm longer that the west wall. Since
that is exactly the case that was reported
by Labrousse we can provisionally be quite
content that we have the rotation of the an-
techamber correct in relation to at least one
of the passages.

The passage between the ante-
chamber and the chamber contains a dis-
parity in length between its opposing side
walls as well, but the lengths themselves
are of no significance when looked at us-
ing the cubit rod, being 156cm on the north
and 154cm. on the south, and the difference
between the two is only 2cm. However

The continuation of the north

walls.

In the illustration the lintel
of the door which joins the
antechamber to the main
chamber has been partially
removed. Note that the section
of stonework shown between
the two north walls is part of
the door lintel and continues
northwards for several more

meters

The first floor plan

The sections of  the architec-
ture that are aligned to north
are shown in blue and the
rotated sections in black
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since we know that the walls of the ante-
chamber are probably angled in relation to
those of the main chamber, we can see that
the distance between the west end of the
antechamber north wall and the east end
of the main chamber’s north wall will be
slightly longer than the distance measured
down the passage. Although we do not yet
have an accurate floor plan of the chambers
to work from, it i1s evident that the distance
in question is going to be about 157cm,
and converting this back into cubits, ex-
actly 8 cubits in length. This is a measure-
ment which is entirely hidden from view, as
shown on the illustration on the previous
page, and only accessible after an under-
standing of the chambers’ construction is
achieved and some simple calculations have
been performed.

Implicit within this design would
be that the north walls of the two cham-
bers are a continuation of each other, and
here we have a link to one of the earliest
clues that we looked at. The right side of
the north wall in the main chamber was
seen to be built coming in to the chamber
,and the architects, as you will recall, had
adjusted the roof star lines to compensate
visually for this feature. Could it be that this
adjustment of the north wall in the main
chamber is done to correctly align with the
corresponding wall in the antechamber, and
if so is there any way in which we can de-
termine this.

The answer to this question is that
we can and from the following information
.We know that the west wall width of the
main chamber behind the coffin is exactly 6
cubits; we also know from Labrousse that
the length of the east wall is 2cm shorter;
we can calculate the length of the section
north wall that is distorted since we have a
photograph of it and also know the width
of each of the racks; we have a very plau-
sible value for the angular rotation of the
antechamber, which we can assume may
well be the same as the angular change in
the north wall of the main chamber. From
these calculations it can be deduced that the
length of the east wall of the main cham-
ber is indeed 1.85cm shorter than that of
the west wall. In addition it is possible to
determine from extensive vanishing point
analyses of the photography from inside
the chamber, that this is the exact design of
these sections of walls, and that the 3 cubit
measurement that separates the two ends
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of the north walls of the two chambersisa
deliberate architectural feature.

In order for this arrangement to
correctly match all of the surveying data
we find that the section of the main cham-
ber’s west wall on the left of the doorway
must be built at two different angles, as
shown in the detail on the diagram. This
arrangement may look unusual until one
considers that as a consequence both the
corner of the room and the angle of the
west wall/passage will both be right an-
gles, deftly concealing the architectural dis-
tortions from revealing themselves during
an analysis.

Since we have now successfully
worked out the remarkable arrangement of
the entrance passage, part of the north wall
of the antechamber and part of the north
wall of the main chamber, and the connec-
tion between the two chambers, and in the
previous chapter correctly worked out the
arrangement of the main chamber’s west
wall, then we are in a good position to now
have a look at the east section of the north
wall of the main chamber onto which the
hieroglyphs are carved. If we can correctly
diagnose the architectural features of this
section of wall, then we will be able to con-
nect up the construction from the west end
of the main chamber all the way through
to the east end of the antechamber’s north
wall and then use this structure as a fixed
reference system from which to complete
the analysis of the rest of the pyramids de-
sign.

Before leaving this chapter there
are two significant points to note about
what we have just seen. The existence of
the 8 cubit measurement hidden behind
the joining-passage’s north wall gives us
absolute proof that this building has not
just been built - it has been very carefully
designed. And secondly we have just seen
the use of a very devious piece of architec-
ture with the creation of two right angles
on two pieces of the same wall, specifically
designed to confuse us. The deduction from
both of these pieces of information is that
when planning the building’s design, the
architects must have expected the cham-
bers to be fully analysed at some point in
the future, making a mockery of the cur-
rent deduction that this building is nothing
more than a simple burial chamber that was
sealed for internity.
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Main chamber north wall.

A perspective view of the north
wall of the main chamber
showing the corner of  the coffin
lid in the foreground.

The north wall of the main cham-
ber contains the most fascinating of all
the collections of carved symbols within
the pyramid, with 56 racks of hieroglyphs
bordered on the right side by one rack of
artwork. These 57 racks are divided into
three rows, or registers’ as they are called
by Egyptologists, and a reconstructed pho-
tograph of the wall is shown in the illustra-
tion below.

There are several pieces of infor-
mation regarding the architectural features
of this wall that we know either from our
previous work, or from the survey work of
Labrousse. The height of the right side of
the wall is known from Labrousse and was
measured at 308cm from the floor level at
that point ; the height of the floor in ab-
solute terms is known and contains a rise
from right to left of 4cm, taken from the
spot heights in Labrousse’s technical draw-
ings; the plinth at the base of the wall which
separates the floor from the hieroglyphs is

LA v

51cm high at both ends of the wall and
its top and bottom are parallel; and the
dimensions of all of the individual pieces
of brickwork from which the wall is con-
structed is also provided in the survey
work. Taking all of these pieces of infor-
mation into account, and comparing them
at length to photography from within the
chamber, it is possible to deduce that the
bottom line of the hieroglyphs cannot be
horizontal and must also rise by 4cm from
right to left, since its base line is parallel
to the floor. This deduction is based on the
height of the plinth being consistent from
one end of the wall to the other, a fact
which can be easily confirmed from close
up photography since we know that the
width of the racks is 1/7th of a cubit and
the vertical distances on the photographs
can be compared to these values.

‘What we do not know about this
wall is the design of  its top line, and this
is the piece of information that we need
to establish from all the other evidence
that we have. There is a quite simple tech-
nique that we can use to determine where
the top of the wall lies, and this involves
constructing the wall from the individual
brick dimensions given in the survey, but
leaving the height of the top most layer as
an unknown. We can then take the detailed
photography from Piankoff and, since we
know that many of these close ups have
been distorted in the printing process,
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re-align them on top of the CAD drawing
so that the tiny cracks between the bricks
on the photographs line up with the corre-
sponding lines on the CAD drawing. There
is a further benefit in using this technique
in that the photographs of Piankoff over-
lap each other by a couple of racks and so as
well as lining them up with the wall bricks
we can also unsure that the hieroglyphs
themselves line up perfectly with those
from the adjacent photograph. By start-
ing this process in the bottom right corner
of the wall, where the blocks of limestone

Wall height of 305cm
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from which the wall is built are the small-
est, measuring approximately 70cm square,
and continuing along the lower section of
the wall before overlaying the upper layer
photographs, we can be quite sure that the
top of the wall will be very close indeed to
its actual position on the finished mosaic.
There are two more pieces of information
that we can use to verify that the mosaic is
correct, the first being that when finished,
all of the hieroglyphs must have horizon-
tal bases and show no signs of distortion.
The second is that, from the use of other

Damaged section of wall

A plan view of the north
wall.

The whole of the north wall
is shown in planar projec-

tion the illustration. The
positioning of the coffin in the
chamber ensures that the visi-
tor to the chamber will always
stand in front of the apex of
the wall an hence never see

the correct construction of

this wall.

Apex in center ¢



»f wall 314cm

photographs, it is possible to see that the
3 registers of hieroglyphs from which the
wall is comprised each contribute exactly
one third to the overall height of the wall
section above the plinth, even if this one
third distance is different at each end of the
wall.

When we carry out this proce-
dure we find that the height of the wall on
the left hand side, where it meets up with
the artwork section, must be 314cm high,
or exactly 6 cubits. This is a highly sig-
nificant distance and confirms our earlier

Line of stars follows top of wall
when viewed from inside the chamber
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deduction regarding the artwork end of
the wall which must also have contained
a rise from left to right in order for the
forced perspective of the north west cor-
ner of the room to work correctly. The
final construction of the whole of the
north wall is shown in the illustration be-
low and is a thoroughly impressive piece
of work, since the wall appears absolutely
level when viewed inside the chamber, yet
contains a quite obvious apex at the point
where the hieroglyphs meet the artwork.
If you now refer back to the perspective

Wall height of 308cm
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The cartouches of Unas on the
north wall have their base lines
horizontal and the line of their
tops angled and parallel to the
register division line.
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photograph on page 23 you will see that
once again there is a damaged section of
wall which perfectly removes this apex
and the question as to whether the damage
in the chambers was created by the tomb
robbers or the architects is resolved. Since
every piece of damage that we have come
across has an architectural purpose we are
tully justified in deducing that the damaged
sections of the chambers of Unas are delib-
erate architectural features, with all of the
implications that that entails.

There are three other features that
have been used to hide the rise in the center
of the north wall, the first being that the
hieroglyphs themselves stop at this point
and the high contrast edge between them
and the artwork serves as a natural break
to the eye. The second is that, because the
north wall has been built coming in to the
chamber on the right side, then it appears
to rise when viewed from a standing posi-
tion at the chamber’s door, as was shown
earlier. Although entirely imaginary, this
rise in the wall height on the right helps to
balance out the rise on the left side since the
eye sees the two ends of the wall as being
approximately at the same height, a feature
which is quite apparent on the perspec-
tive photograph on the earlier page. And
the third feature is that the positioning of
the coffin, and the fact that it is virtually as
wide as the chamber itself which prohib-
its access to the space behind it, forces the
visitor to the chamber to stand in front of
the coftin when looking back down towards
the doorway. From this point the only thing
that can be seen is the hieroglyph sections
of the walls, and the apex and descending
artwork is totally out of sight.

Remarkable as all this is, there is
something even more significant about the
details contained on the north wall of the
main chamber. The illustration opposite
shows a more detailed view of the line of
hieroglyphs which make up the lower sec-
tion of the wall. On this diagram the hori-
zontal join of the blocks of stone is shown
as well as the slanting dividing lines of the
registers of hieroglyphs. Look carefully at
the line of identical symbols which mark
out the pharaoh’s name Unas, this sym-
bol being known as a ‘cartouche’” or royal
name. Notice that the bottom lines of the
cartouche’s are perfectly horizontal yet the
tops of the cartouches are perfectly par-
allel to the dividing line between the reg-

isters, and not the horizontal line which
divides the brickwork. This means that
these cartouches are of different sizes, re-
ducing from left to right, and that the ar-
chitects have used them to present a false
horizontal line with which to distract the
eye from the anomalies in the wall’s de-
sign. The cartouches on the left side are
102mm high and those on the right are
91mm high and there is no perceptible er-
ror in the way that they have been carved
from one end of the wall to the other, pro-
ducing a perfect straight line along their
tops. This means that, with 56 cartouches
from end to end and a difference of 11mm
between the heights of the cartouches at
the two extremities, that each subsequent
carving is two tenths of a millimeter dif-
terent from the previous one. The cartou-
che of the Pharaoh has been carved along
56 racks to an accuracy of two tenths of a
millimeter, with the sole intention of hid-
ing the wall’s construction, meaning that
the hieroglyphs are secondary to the ar-
chitecture without any doubt whatsoever.

I cannot put enough emphasis
on the significance of this statement,
since the whole of Egypt is full of
monuments dating back to the same
period in time, and we have just deter-
mined that the hieroglyphs are noth-
ing more than secondary decorations,
subservient entirely to the architec-
tural design. It is from the hieroglyphs
themselves that Egyptologists have put
together the story of the architecture
of these ancient monuments, designat-
ing who built them and why from what
they have read on the walls. Yet it is
clear, as we make our way through the
pyramid of Unas, that who built them
and why is contained not in the writ-
ing on the walls, which simply serves to
add to a deliberately created illusion,
but in the masonry itself which tells us
a completely different story.

The south wall

We can now look at the south
wall of the main chamber, since we have
just developed a technique on the north
wall which has served us perfectly in ana-
lysing the construction of the wall top. If
we apply this same technique to the south
wall and overlay Piankoft’s detailed pho-
tography onto the CAD drawing of the
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The stonework of the south
wall.

All of the joints between the
stonework of  the south wall are
iregular. The non horizontal
Jjoints that run along the length
of the wall help to create the
Jorced perspective illusion within

the chamber

wall stones, something strange happens.
The finished drawing contains hieroglyphs
which are distorted, showing obvious signs
of angular skewing towards the top right
section of the wall. Furthermore, on try-
ing to determine the source of the error in
the mosaic composition by referring to the
vast quantities of photographs that show
this section of the pyramid, we can see
something quite significant in the correctly
aligned photograph of Piankoff which we
rotated earlier Because we know the exact
composition of the west wall of the cham-
ber behind the coffin and have rotated Pi-
ankoff’s photograph so that the horizontal
is true, we can use the photograph to com-
pare the heights of the north and south
walls of the chamber. By running a hori-
zontal line across the corrected photograph
it is apparent that the heights of the south
wall and north wall at the join between the
hieroglyph section and the artwork section
are identical, within the errors of our abil-
ity to rotate the photograph correctly. If
we look at the survey work of Labrousse,
he specifies that the three sections of stone-
work that make up this wall are 140, 65
and 101 cm from bottom to top, giving a
total height of 306cm. If we allow for the
rise in the floor level between the entrance
door wall and the coffin area of 4cm, then
we have a discrepancy between what was
measured and what we can see of 4cm.

It appears that every wall in this
pyramid has its own architectural riddle,
and with the south wall in the main cham-
ber it is one which is particularly difficult
to resolve. When you try to determine the
source of the problem, you end up going
around in circles. The measurements of
Labrousse can be checked as best as possi-
ble using vanishing point analysis and close
up photography in which the rack widths
can be used as measurement standards. The
CAD drawing can be checked and checked
again to ensure that there are no mistakes
in it, and the photography overlays can be
examined in great detail, looking at all of
the hieroglyphs to try to determine angular
distortions which might lead to the source
of the problem. Every time this is done the
whole system looks perfect, and yet there
is still a significant error in the height of
the right side of the wall. The question that
needed to be asked was ‘Are there any clues
in the construction of the wall that might
help us and if we carefully consider every-

thing that we have done in the construc-
tion process, are there any assumptions
that we have made that are so obvious that
we have overlooked their validity?” The
answer to both of these questions is ‘yes’.

If we refer to the technical draw-
ings in the work of Labrousse we can see
that the joins between the stones on the
horizontal layers of the wall are not all
vertical. The two on the right in the sec-
ond and third layers are angled in opposite
directions leading on to the conclusion
that perhaps the stonework contains some
teature that we have not spotted. The last
time that we saw an angled join between
two stones was above the entrance door
of the antechamber which turned out to
have a significant distortion in the blocks.

If we look through the methods
that we have employed in trying to rec-
reate the south wall there is only one as-
sumption that can be found, and that is
that the blocks of stone are, of course,
horizontal. This is a perfectly sensible as-
sumption since builders would always use
horizontal joint between bricks in walls,
as we have seen throughout this pyramid
and in particular on the north wall that we
have just studied. However, since it is an
assumption, it is necessary to reconstruct
the wall using non horizontally joined
blocks of stone just to check that this is
not the source of the error, and when we
do we find that the whole of the wall can
be perfectly recreated. If we start the re-
construction using the known height of
the join between the hieroglyphs and the
artwork as being 814cm, use Labrousse’s
block heights on the left side of the wall
only, and then draw all of the longditu-
dinal block joints at an angle parallel to
the floor we end up with the construction
shown in illustration opposite. Upon over-
laying the photography from Piankoft
onto this wall, aligning all of the stone
joints with those that we have just drawn,
we find that all of the distortions that
were previously evident have now all dis-
appeared. Additionally, the construction
now makes full architectural sense, and
when standing in front of the coffin and
looking back down the chamber one can
see a perfect forced perspective design - or
more to the point, one cannot see it. This
non horizontal nature of these stone joints
is particularly clear in the photograph on
page 32 of Mark Lehner’s reference book
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“The complete pyramids“ where, due to the
lighting employed in the photograph, the
stone joints on the north and south walls
are clearly defined and can be compared
against each other.

So we can conclude that the south
wall of the main chamber conceals its true
architectural shape by employing non hori-
zontal longditudinal stone joints.The ar-
chitects have managed to create exactly the
same effect on the two opposing sides of
the chamber, but have used a different tech-
nique on either side. On the north side they
have used three sections of hieroglyphs to

A long line of Pharaohs

define the false perspective lines that the
eye will follow, and on the south side they
have used continuous racks of hieroglyphs
from top to bottom, but carved them onto
distorted brickwork with non horizontal
joints. This difference between the two
sides leads us to the firm conclusion that
this building has been designed at great
length to completely confuse anyone who
looks at it.

The only thing left for us to do is
to connect the section of the south wall
containing the hieroglyphs that we have
just constructed to the south west corner
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The south wall of the main
chamber.

A planar projection of the
south wall of the main
chamber shows how distorted
the east end of the wall is,
contributing its part to the
Jorced perspective illusion.
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of the chamber at the far end of the art-
work section. One would assume that this
would be a quite straight forward task,
since we know the height of this section of
wall at both end, one from our analysis and
the other from the work of Labrousse. But
upon trying to reconcile the dimensions in
this section of the pyramid we find that the
two ends of the wall cannot be easily con-
nected. Labrousse states quite clearly that
the height of the artwork sections of walls
which surround the coftin, and which are
made from the stone type alabaster, are all

of the same height, that being 305cm with
measurements as always rounded to the
nearest centimeter. We also know from
reading his work in conjunction with the
evidence that we have found so far that he
did not measure the north or south walls
of the main chamber in their middle sec-
tions. So what we know about these height
measurements of the alabaster sections is
that they must be the measurements taken
in the corners of the west wall where the
alabaster meets up. There is no problem
on the right side of the west wall, since
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floor rises by another 7em
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we know that the wall dips down on this
side, and the measurement of 305cm cor-
responds perfectly with what we have
deduced about this wall’s construction.
However, on the left side of the wall if the
height above the floor level is also 305cm,
then we are left with the conclusion that the
floor must be higher in the back left corner
of the room (when viewed from the door).
This is exactly the same conclusion that we
came to when analysing the west wall of
the chamber and confirms what we already
know about this section of the chamber.

The whole arrangement of the
south wall can be seen in the illustration
on the previous page. Note in the diagram
that the south wall section of the chamber
which contains the artwork is perfectly
horizontal along its top section, which is
the final feature that causes the beautiful
optical illusion of the west wall to work so
efficiently.

With the full floor plan of the
chamber and that of its walls fully diag-
nosed, we are going to make our way back
down to the other end of the pyramid’s un-
derground rooms and look at the serdab -
the strangely shaped room which contains
no hieroglyphs and appears to serve no
purpose whatsoever. Knowing what we do
about the architects of this building we can
probably already assume that if the serdab
looks like it serves no real purpose, then it
may well contain the greatest interest of
all, such is the nature of the illusions that
we have detected so far.
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THE FORGOTTEN CHAMBER

The smallest of the three under-
ground rooms in the pyramid of Unas is
known by Egyptologists as “the serdab”,
which, loosely defined, is a hidden chamber
inside of which a statue of the deceased
Pharaoh would have been placed. In the
Unas pyramid this room is tiny with a total
tfloor space of only 3 square meters and with
walls that are un-decorated throughout. It
is due to these constrained proportions and
the lack of hieroglyphs on the walls that
there are no photographs of the inside of
the room available for inspection, and that
archaeologists investigating the chamber
complex have paid much less attention to
the serdab’s construction than they have to
the other two rooms, which are quite mag-
nificent in comparison.

However the room does lend itself
to architectural investigation in a much
better manner than the two other cham-
bers, since the slabs of stone which make
up the roof of the room also serve as the
upper section of the antechamber’s east
wall. This is a unique configuration in the
stonework of the building in that we have
a system of stones which lock together two
sections of the building, and from this fact
we can perform an accurate analysis of the
room’s construction relative to that of the
antechamber. Even though Labrousse has
neglected to specify the lengths of all the
stones which make up the serdab walls,
he has included their details in the techni-
cal drawings which accompany the text,
and combined with the numerical data of
wall heights and passage lengths, an accu-
rate model of this room can be construct-
ed. From the plan views of the east and
west walls of the serdab which Labrousse
presents it can be seen that the join between
the second and third roof stones (counting
from north to south) is perfectly aligned
with one end of the central alcove in the
serdab, as was shown in the diagram in the
earlier chapter. Yet if we carefully follow
Labrousse’s details of the construction of

the antechamber’s east wall, the joining
passage between the antechamber and
serdab, and the serdab itself we find that
the join in the roof blocks is 5cm further
north than is shown on his diagrams. This
is not a particularly perplexing situation,
since we already know that the ante-
chamber is rotated in relation to the main
chamber and entrance passage, and so it is
a simple matter to deduce that the serdab
center line is aligned with the north south
axis of the entrance passage and not with
that of the antechamber. When the CAD
drawing is adjusted to take this fact into
account then the join in the roof stones
and the alcove in the room perfectly match
up and the generalised positioning of the
serdab is complete.

The question now arises as to the
construction of the passageway which

joins the serdab to the antechamber and it

is at this point that we come across a prob-
lem. Labrousse states that the passage, un-
like the other passages in the building, has
walls of equal length at 153cm on both the
north and south sides of the passage. But
we have just concluded that the serdab is
aligned along a true north south axis and
we know that the antechamber has a ro-
tation in it, so it should be impossible for
the passage to have equal length sides. By
carefully checking once again the stone-
work measurements of Labrousse and
adjusting the passage drawing in various
manners, such as offsetting the two pas-
sageway sides so that they are the same
length as each other but forming a paral-
lelogram rather than a rectangle, we can
see that this is not a viable solution to the
problem. The only clue that we have about
the passageway wall lengths is from the
shape of the antechamber floor that we
have deduced in which the north east cor-
ner is aligned to true north. But since the
south east corner walls are aligned to the
rotated angle of the antechamber we are
left with little alternative but to move into
the serdab itself and see if the dimensions
contained within it shed any light on this
problem.

Labrousse has the perimeter
shape of this room (ie excluding the
walls between the alcoves) as being per-
fectly rectangular, with a length of 6.76m
and a width of 2.12m with the measure-
ments, as always, expressed to the nearest
centimeter. Yet in the work of Maspero,
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Gaston Maspero 1881

Correct floor plans
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The serdab floor plans

The illustration shows a
comparison of the floor plans
of the first and last surveys to
be carried out on the building
alongside the correct floor plans

where the measurements are expressed
to the nearest half centimeter, he has the
length of the back wall (calculated by add-
ing up the alcove lengths and alcove divid-
ing wall lengths) as being 6.80m. Since
Maspero seems to have measured these sec-
tions of wall with some accuracy, it would
be foolish to dismiss his measurements as
being incorrect simply because they were
carried out way back in 1881. Upon analys-
ing the individual pieces of data we can see
that Maspero has the width of the central
alcove as being 159cm, whereas Labrousse
has it at 155cm and the 4cm error in the
overall wall length is contained in just this
one measurement. If we try to check the
length of the room by looking at the oppo-
site wall, the west wall, we find that we have
another apparent error as Maspero has the
door width, and hence the joining passage
width, as being 131c¢m and Labrousse has it
at only 115cm. This massive difference can
be quite easily understood when one looks
at the antechamber end of the passage,
which contains the strange feature that we
remarked upon in the ‘clues’ chapter where
it was noted that the walls at the start of
the passage have been carved back from
their original position seemingly to take
a door frame of some sorts. Maspero has
clearly measured the passage width at the
antechamber end, and Labrousse has meas-
ured the width on the serdab end, leading
to the massive disparity in the values. The
length of the serdab’s west wall is therefore
675cm based on Labrousse’s measurements
and about 5 cm shorter than the serdab’s
east wall. We can see that both Maspero’s
and Labrousse’s measurements of the pas-
sage width are correct and we also now
know for certain the measured width of
the cutaway section on the joining passage
doorway to the antechamber.

What we have also just noticed is
that a discrepancy between two people’s
sets of measurements was down to them
having measured the same object in two
different locations, and of course this could
also be a possibility in the central alcove of
the serdab. The alcove may not be regular
in shape and the two different measure-
ments that they report have been taken in
different places, one measuring the back
wall of the alcove, and the other measur-
ing the width at the front. If we conclude
our comparison of the two sets of meas-
urements, we find that there is one more

disparity contained within them, that be-
ing the width of the serdab. Labrousse
has the measurement as being 212cm on
either end, whereas Maspero has a meas-
urement of 211.5cm on the north end
and 208.5cm on the south end. Bearing in
mind that Maspero is working to a bet-
ter accuracy than Labrousse and that it
is quite clear that he has measured both
ends of the serdab, whereas Labrousse
appears to have calculated the south end
rather than measured it, the 8.5cm dis-
parity looks to be a genuine error and is
most perplexing. If we take an overview
of the two men’s work we can see that all
of the measurements on the north side of
the serdab, to the left as you walk down
the passage from the antechamber, are the
same (+/- 0.5cm) in the two sets of work,
and the only errors occur in the measure-
ments on the right side of the room. The
easiest way to resolve this problem is to
make a detailed CAD drawing and adjust
the walls in various sections of the serdab
on the right side by the small angle which
we know as the architects reference angle
of Atan 1/42, to see if any sensible con-
struction can be arrived at which both fits
the known design of the pyramid so far
and the combined measurement data of
Maspero and Labrousse.

In this manner it is possible to
come to a satisfactory conclusion regard-
ing the shape of the serdab, and the final
tfloor plan is shown in the illustration op-
posite. The north half of the serdab is
perfectly aligned to north and the south
half is aligned to the central axis of the
antechamber. The only exception to this
arrangement is that the west wall is built
at the architects angle at one end so that a
right angle is formed in the corner, and at
the other end of the wall it is aligned to
true north and so produces a right angle
on the passage corner, the passage being
aligned to true north. This construction
method on the west wall is precisely the
same as that which was seen earlier in the
main chamber, and it is this feature that
makes the serdab so difficult to measure
with accuracy. The one feature which gives
this construction plan away when viewing
the room from the antechamber is that the
south wall of the passage and the south
wall of the central alcove are not parallel
to each other. This feature is clearly vis-
ible on the photograph shown overleaf.
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Whilst neither Maspero or La-
brousse has done a satisfactory job of cor-
rectly measuring the shape of the serdab,
between them they have supplied sufficient
information for the precise details of the
room’s shape to be determined. The con-
trast between Labrousse’s highly detailed
block by block description of the rest of
the pyramid, and his casual measurements
in this area is striking, and can be put down
to one simple reason : the architects. They
have employed optical illusions in the con-
struction of the pyramid throughout, and
the unfinished walls and small size of the
serdab appear to be just another in a series
of ‘tricks’. Had the serdab also been cov-
ered in a breathtaking array of hieroglyphs,
then no doubt we would have had equally
precise measurements of this section of
the building from the Egyptologists. The
architects have disguised all of the details
of the walls in this section of the pyra-
mid by making them seem unimportant,
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and once again they succeeded admirably
in their objectives, hiding the information
from the inquisitive minds of both Maspe-
ro and Labrousse.

Antechamber floor plan

‘We can now turn our attention to the east
wall of the antechamber since it is more
than likely to conform to a very similar
construction method as the west wall of
the serdab. What we know about the ante-
chamber so far is that it is rotated clockwise
when viewed from above in relation to the
true north of the entrance passage. This
rotation is applied to the north, south and
west walls (the only ones we have so far put
together) and causes the entrance passage
and the chamber-antechamber passage
to be slightly longer on one side than on
the opposing one. In his survey work, La-
brousse states that the lengths of the four
sides of the antechamber are as follows: the
north is 871cm, the south 375cm, the west
306cm and the east 309cm. Since we know
that the north doorway and wall section to
its left, and the west doorway and wall sec-
tion to its right are already solved, then it
is again a matter of placing all of the rel-
evant data into a CAD system and finding
out how the rest of the walls must be po-
sitioned. The resulting floor plan is shown
in the diagram opposite on which there is
also a guide drawing with the angular dis-
tortions exaggerated in order to better ex-
plain how the room has been constructed.
All of the angles used in this construction
are the same as that previously deduced be-
ing 1 part in 42 (ie an angle with tangent
of 1/42). All of the lengths of the walls
correspond exactly to the measurements of
Labrousse when the room is put together
in this manner and it can be seen that the
east wall of the antechamber is a duplicate
of the west wall of the serdab in design
concept.

Main chamber floor plan

So we are now in a position to draw
out the whole of the floor plan of the pyra-
mid chambers, and this is also shown in the
illustration with the corresponding angular
distortion guide drawing accompanying it.
You can clearly see on these drawings that
the two main chambers contain one corner

The alignment of the serdab.
(left) The non parallel nature
of the serdab passageway and
the south wall of the serdab
alcove can be seen in this il-

lustration

The floor plans of the pyra-
mid’s chambers.

(right) The floor plan of the
pyramid is shown in the dia-
gram along with a schematic
illustration of each room on
which the angular scale has
been increased to emphasise the
construction principles.
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which has be adjusted out of line with the
rest of the room and that the serdab is sim-
ply constructed using the half of the de-
sign borrowed from the main chamber and
half from the antechamber. You may well
want to cast your mind back now to the de-
sign of the coffin which was shown in the
earlier chapter and note that the chamfered
corner of the coffin mimics the design of
the rooms in the pyramid, a fact which fur-
ther enhances the uniform design that the
architects have presented to us, all be it in a
particularly clandestine fashion.

‘We have nearly finished the analy-
sis of whole of the inside structure of the
pyramid, but have yet to determine a purpose
for all of the remarkable architectural de-
sign that we have come across. For sure we
are looking at a highly sophisticated system
and it is difficult to believe that work of
such quality could have been put together
by people with such a rudimentary knowl-
edge of mathematics. If you recall, when
we re-entered the pyramid armed with our
wooden ruler and vanishing point analysis,
we also took in with us the limits of mathe-
matical knowledge that we assumed that the
builders would have had, based entirely on
the papyrus that we looked at. This papyrus
was dated some 1000 years after the pyra-
mid of Unas was built, and having seen the
astonishing detail within the underground
chambers we would be well advised to con-
firm, before we proceed much further, that
we really can backdate the limits of the
mathematics on this papyrus to the time of
the Unas construction. Everything that we
have seen so far speaks of a highly knowl-
edgeable grasp of engineering, and funda-
mental to high quality engineering is math-
ematical knowledge.

The obvious place in which to
check the limits of mathematical knowl-
edge possessed by the architects of the
pyramid of Unas in the descending part of
the entrance passage that leads to the un-
derground chambers, since it is angular in
nature and we know that the ancient Egyp-
tians of our papyrus had no easy way of
expressing angles. We should therefore be
able to find a triangular construction in the
descending section of the passage which
uses fixed lengths sides, since they had no
other way of expressing angular measure.
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A VERY PRIMITIVE TRIANGLE

The dimenstons of the entrance
passage

The lengths are shown in digits
(1/28th cubit) which is the

largest measure available to us

which retains integer values in
the lengths.

The start of the descending sec-
tion of the entrance passage is shown in
the illustration below in which the rather
unusual step is clearly visible at the start
of the sloping passage. Since we know that
all of the angular rotations that we have
come across so far in the pyramid can be
represented by a right angled, or Pythago-
rean, triangle with perpendicular sides of
1 unit and 42 units in length, then what
we are looking for in the entrance passage
is a similar style of angular construction,
where angles are specified using triangles
of whole unit lengthed sides.

To do this we need to determine
the measurement details from the various
survey work that we have in our possession,
and then convert these measurements into
builder’s units which we know must com-
ply with the divisions on the cubit rod. The
principle unit of measurement inside the
chambers is 1/7th of a cubit, since the ma-
jority of the hieroglyph racks in the main
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—_ 14.58 m / 780 digits

chamber are of this width and especially
those of the west gable above the coffin,
so it is this unit that we will use at the out-
set when looking at the entrance passage’s
measurements in the cubit system.

From the survey work of La-
brousse we find that the length of the
slope of the descending section of the pas-
sage is 15.80m. The height of this section
is 6.07m, a value which can be deduced
from the elevation heights above sea level
that are shown on the plan drawings in his
work. The pavement is at 55.28m above
sea level and the floor of the vestibule at
the bottom of the slope at 49.21m above
sea level. By simple deduction we know
that the horizontal length of this section
must be 14.58m in order to complete the
right angled triangle. We can now convert
the measurements of this triangle into
the cubit system and find that the triangle
has side lengths of 195, 81.25 and 211.25
1/7ths of a cubit. Since we need to express
the side lengths in whole numbers in the
same way that the builders would have
done, then we will need to change units by
a factor of 4 to get rid of the decimal part
of the numbers.

It would appear therefore that
the units that builders were using in this
section of the pyramid must have been
1/28th of a cubit, which is the smallest of
the divisions on the top of the cubit rod
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and known as a digit. The triangle of the
entrance passage, when expressed in digits
has sides of length 780, 825 and 845 and
the average error across the three sides of
the triangle from the conversion from me-
ters to cubit measure is $mm, which falls
well within the tolerances of the survey
data.

If we now look at the ratio of the
lengths of the sides of this triangle we find
something quite remarkable. The triangle
sides are in the proportions 5,12,13, which
is an instantly recognisable triangle to any-
one with a good grasp of mathematics. It
is the second triangle in a series known as
Pythagorean primitives, or Pythagorean
triples as they are also known, and which
are very easy to explain and understand.
The simplest of all right angled triangles
with sides comprised of integers is the well
known 8,4,5 triangle taught to just about
every school student on our planet. The
5,12,18 triangle is the next one in the series
i.e. the second smallest of all right angled
triangles that can be formed from integer
lengthed sides. The use of these triangle
proportions as the principle triangle of the
entrance passage should make us immedi-
ately sit up and take note, and it achieves
exactly that aim, switching us on immedi-
ately to the incongruous appearance of a
piece of mathematics that is historically out
of place. However, the use of the triangle is
even more complex than first appears.

If we look at the stone step at the
start of the passage it is evident from the
technical drawings of Labrousse that the
top line of the step is actually a bisector line
of the entrance passage triangle, as shown
in the diagram opposite. This construction
detail forces us to change our builders units
from digits to 1/56ths of a cubit, since by
dividing the vertical face of the triangle
into two parts, each of the two halves of
this face no longer contains integer values
in digit units, making the construction of
the angular face of the step impossible in
digit measure. By forcing us to use 1/56th
of a cubit as our base measure we now have
the lengths of the sides of the entrance
triangle as 1560,1690 and 650 units of
1/56th of a cubit. This seemingly random
series of lengths is not recognisable as any-
thing in particular upon casual inspection,
but is in fact an utterly astonishing set of
data to find in a building of this age. To
explain the theoretical significance of these
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series of measurements is somewhat com-
plicated, but by referring to the diagram
opposite the explanation should be com-
prehensible.

We have already seen how the first
two triangles in the series of Pythagorean
primitives are formed, and these are shown
in the top row of the illustration. In the
second row we are forming a compound
shape from the Pythagorean triangles from
the row above by extending two of the
lines of the triangle in the manner shown.
The lengths of the resulting triangle are
shown and clearly are not integer values.
This is where the third row of the diagram
comes into play, where the resulting com-
pound shapes shown in row two have had
their sides recalculated so that they are ex-
pressed in the smallest integer values pos-
sible. This third row is therefore the series
of compound Pythagorean primitives and
whilst the values of the triangles sides
are not as easily recognisable, the second
of them certainly stands out clearly when
compared to the triangle of the entrance
passage of the pyramid of Unas.

The entrance triangle is a perfect
representation of the second of the series,
and by including the small step at the start
of the passage, which forced us into the
correct builders units, the architects have
done their utmost to help us recognise the
triangle that is at the heart of the construc-
tion. It is beyond doubt that this is a delib-
erately planned and executed mathematical
construction but there is one point to note
which adds a small amount of doubt. You
would have expected to have found a signif-
icant architectural feature at the intersec-
tion of the perpendicular, shown in the il-
lustration as the ‘perpendicular join point’,
and what you actually come across in the
pyramid is a complete lack of any features
at all at this location. There are no roof,
floor or wall joints at this place and know-
ing that the architects have hidden much of
the previous design so carefully inside the
chambers of the pyramid, then it would be
more than plausible to wonder at this junc-
ture whether the architects have just set
us another puzzle to solve. The question
that we are being asked is “Can we prove
that the use of the compound Pythagorean
triangle is deliberate by showing that the
point in the diagram is a significant point in
the entrance passage architecture, but one
which has not been explicitly marked out ?

Pythagorean primitives

The series of pythagorean
traingles from which the
entrance passage has been

created.
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”. The architects clearly want us to inves-
tigate the design of the entrance passage,
at which point we turn once again to La-
brousse’s survey and our rather useful cubit
measuring rod.

One would expect that all of the
stones that were used in the entrance pas-
sage on the walls, floor and roof, would dis-
play regular cubit based values, but as can
be seen in the diagram below that is simply
not the case. The diagram shows the metric
lengths of the stones that were reported by
Labrousse and the cubit equivalent lengths,
shown as whole cubits, palms and digits,
with the digit fractions rounded off. Of all
the stones which one comes across in the
first section of the pyramid, the only one
which shows any conformity whatsoever to
the standard builder’s measure is the height
of the first layer of the pyramid’s casing
stones, shown as ‘®’ on the illustration,
which is 3 cubits in height. There appears
to be no logical pattern to the roof, floor
or walls of the structure, yet these massive
blocks of stone have been cut with preci-
sion so that they all butt together perfectly.
It is worth considering the practical aspects
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of what is on show, since at some point in
the construction of this pyramid, a stone
mason must have taken instructions from
the architects to cut each of the stones to
their measured lengths, and those lengths
must have been passed to that stone mason
in cubit measures. The list of numbers on
the illustration must therefore have been
the same list of lengths that was passed to
the stone mason 4300 years ago.

In order to pursue the apparent
random nature of the stonework lengths
we need to study all of the intricacies of
the passageway’s design from the archaeo-
logical evidence that remains and look to
see if there is anything within that evi-
dence which points to a further depth in
the design of the architecture. This is very
similar to the approach taken at the outset
of the book - we are looking for the clues
that might help us on our way. The illustra-
tion opposite shows the same cross section
of the passageway as shown previously, but
with all of the structural anomalies high-
lighted and explained. The first point of
note is the two post holes which are cut
into the passageway floor just after the

B 1.10
(1] 1.20

I 138

Architectutal anomailies in the

entrance

(right) The architectural fea-
tures in the entrance passage
which serve as clues as to the

design of the masonry

Random stone lengths.

(below) All of the lengths of
stone from which the entrance
is constructed appear to have

no logical pattern to them



The post hole

The first clue that there may
well be rational cubit lengths
within the structure.

Either side of the pasage
fovnr @re twa poad hales of

approaimaiely 200m i I|I

The remalniig wein wall setion

which is built ol grandre has ar

small step. They are, as their description
implies, designed to take some sort of posts
and so it would be sensible idea to insert a
theoretical post into the holes to see if any
information can be gleaned from doing so.
As can be seen in next diagram, the posts
highlight a 6 cubit long measurement along
the ground level horizontal, a measurement
which if deliberate would be clearly signifi-
cant as it is the same measurement that ap-
pears along the main chamber west wall,
and is the first whole cubit measurement
that we have come across in the structure
of the descending passage.

6 cubits -

Post_hole

The lass mone in the ool scrion
has a bevelled face which
erilarpes thic licagh of e

R T

The passage floor

If the post hole positioning is
intentional, and the 6 cubit measure has
been designed into the monument’s archi-
tecture, then the next logical step would
to be to produce a line from each of the
floor joints perpendicular to the sloping
tace of the floor, in exactly the same man-
ner as we have just done with the imagi-
nary post. When this is done one finds that
the distances between the line projections
along the horizontal ground level have no
significant values whatsoever, producing
the same type of distribution of random
measurements as was seen in the original
tabulation of the stone lengths. However,
doing so is not strictly a correct manner
in interpolating the design, since the post
hole is found on the passageway floor, and
prior to this point the passageway floor is
raised up and at a shallower angle due to
the presence of the step. So it is an en-
tirely logical step to check a similar con-
struction method using lines which are
perpendicular to the top of the step. It is
when this is done that one can immediate-
ly see that the lengths of the stone on the
main floor slope have been designed from
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rational cubit measurement lengths along
the horizontal ground line when a perpen-
dicular line is projected from the top of the
step, exactly as was suggested by the post
hole placement.

This arrangement is shown in the
illustration below and holds true for the
first three stone joints on the main pas-
sageway floor. (If you are wondering how
these joints are visible, since the first two
have the step on top of them, it is due to
the fact that the stonework which makes up
the step is both cracked and incomplete, al-
lowing inspection of the lower level.) The
lengths of the floor stones in the passage-
way can be deduced from the geometry
and contain a deviation from the survey-
ing measurements of 3mm on the third
stone, which is the only one of the three
that Labrousse specifies in the text of his
book. The lengths of the other two stones
can be taken from the technical drawings
which he published and are visually exact
on an enlargement of that drawing with an
estimated error of just a few millimeters.
I have chosen to leave the drawing’s units
in 1/7ths of a cubit since the numbers are
much simpler to view than the builders base
unit of' 1/56th of a cubit.

The next floor joint, the fourth from

the top of the slope, is created from a verti-
cal projection of a regular palm measurement
along the horizontal ground level, as shown
in the next diagram. Clearly, without an un-
derstanding of the first three stone joints, the
fourth would make very little sense since it is
a requirement that the construction line from
joint 3 is first projected onto ground level.
When a CAD drawing of this system is pro-
duced the length of the fourth stone can be
calculated and comes out at 179.8cm, a value
which is out by 2mm from the value reported
in the Labrousse survey.

The fifth floor stone in the sequence
is massive at nearly 3m in length and with an
estimated thickness of 40cm would have a
weight of about 4 tonnes (4,000kg) based on
an approximate density of limestone of 2.5
tonnes per cubic meter. It would have taken a
considerable effort to manipulate into place,
and one would therefore conclude that the
architect had a particularly good reason for
wanting to use such a cumbersome item at
this point in the pyramid’s construction and
thereby avoid any stone joints in this section
of the floor. Since we can already see that the
floor joints are not arbitrarily placed it would
make sense that this stone may well play a sig-
nificant part in the overall design of the de-
scending passage.
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the floor s shown in this il-

lustration



The fourth floor stone

The system of design chamges
Jor the fourth floor stone

179.8 cm

Lengths are marked in palms (%7 th cubit)

To understand what is going on
here we will have to look at a sequence
of design elements in succession, during
which time the validity of the calculations
and system may well appear as conjecture
on my part. However, when the whole se-
quence is completed it will be abundantly
obvious that the each step that we are
about to take is a correct interpretation of
the architectural design.

The illustration overleaf shows that
from the vertical projection of the fourth
joint on the ground level, the distance to the
start of the pyramid’s face is exactly 14 palms
and that the face line projects down onto the
passage floor at an apparently random point,
which I have marked with a question mark.
What we then can notice is that the horizontal
joint which defines the top of the first layer
of stones from which the pyramid is built is
the same distance, 14 palms, from the pyra-
mid’s base when projected onto the ground
level. I have continued this line down to the

floor level of the entrance passage in a simi-
lar manner as before and marked off the
point as X’.

This very tidy system of construc-
tion is highly significant, since we know from
the work of Labrousse that the first layer of
the pyramid’s face stones are exactly 3 cu-
bits, or 21 palms high. This means that we
now know the angle of the pyramid’s face
mathematically since its gradient must be
21/14 or 1.5 giving the pyramid a face angle
of 56.31° or 0.9828 radians, a value which
corresponds petfectly to the surveyed angle
shown on the technical drawings of Labrous-
se (although the written value is incorrectly
displayed). The value can be confirmed with
reference to Mark Lehnet’s reference book,
“The Complete Pyramids” page 155 where
he also shows in his illustration a face angle
of 56° So the point that we have marked
on the floor of the passageway as point X
defines the angle of the pyramid - which is
about the most significant purpose that any
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145.3 cm

Lengths are marked in palms (% th cubit)

point on an Egyptian monument could possi-
bly serve. It would therefore be reasonable to
expect it to have been clearly marked on the
floot, but as the illustration shows, this is not
the case as there is no floor joint at this point.
Naturally, when studying the construction of
the passageway this point is one which war-
rants large amounts of attention, and by sys-
tematic analysis of the inherent geometry that
we have already discovered compared to the
accurate CAD drawing of Labrousse’s work,
it is not long before the point on the floor
gives up its secrets.

The illustration opposite takes us
forward a large step in our understanding of
this pyramid’s entrance passage, as it can be
seen that the chamfer that is cut on the south-
ern most roof stone has been carved from a
geometric construction in the following high-
ly logical manner. The point X on the floor is
located 87 palms horizontally from the start
of the entrance passage and therefore 108
palms from the lower end of the entrance
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passage, since the master triangle is 195 palms
in length along its long side. If we then meas-
ure 108 palms along the horizontal passage
(to the right on the drawing) and mark off a
point Y, then the geometric line XY perfectly
defines the chamfered roof section. Since the
whole of the construction is mathematical
in origin, the height of the doorway at the
bottom of the entrance passage can be de-
termined with precision and is exactly 22.5
palms high or 168.2 cm. The same height in
the Labrousse work is given as 169cm show-
ing a variation of 8mm from the calculated
figure. Now this is obviously a quite complex
construction system, and it is based around
the point X, which is not marked in any obvi-
ous way on the passage floor, so it would be
useful if we could now find the next piece
in the puzzle which confirmed that what we
have just seen is correct.

The floor stone joints at the start of
the passage were formed from lines which
were perpendicular to the preliminary pas-

Top section of the entrance

The point X', which is not
marked on the floor in the de-
sign, defines the angular slope
of the pyramid’s face.



The bevelled roof section

The geometric design of the
bevelled roof  section of the
entrance passage

Poine Y

Chamfered roof stone

195

Units : palms (1/7th cubic)
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sage bisector line as was first shown in a pre-
vious illustration. If you look carefully at the
last diagram you will notice that the geometric
line which defines the roof chamfer is paral-
lel to this bisector line This is a mathematical
statement rather than an observation, since
the formation of the geometry dictates that
they two lines must be parallel. It would be
entirely reasonable to use the same system on
the floor joints at the bottom of the passage
as we used on those at the top, and the illus-
tration below shows the results of such an ap-
plication of the previous system.

Once again it is possible to mark of
rational divisions of palm lengths (18, 28.5,
34 and 21.5 from top to bottom) along this
line and project the perpendiculars down to
the floor to form the floor joints. The corre-
spondence with the surveyed measurements
from Labrousse is as follows :

Geometry Survey
First floor stone 137.0 cm 137 cm
Second stone 217.0 cm 217 cm
Third stone 258.8 cm 259 cm
Fourth stone 198.6 cm 199 cm

The above list requires no observa-
tions adding to it, since the accuracy of the
geometry to the surveying is immediately ap-
parent. This confirms that the sequence of

constructional geometry that we have just
performed is quite certainly correct and that
we have successfully defined all of the joints
on the floor of the descending passage and
that the point X is a real point in the pyra-
mid’s architecture.

Having defined the floor joints from
geometry, it is quite likely that the roof and
wall joints will also have been designed with
respect to the same geometric system, and so
it is to these that we should now turn our at-
tention.

The passage roof and walls

You may have noticed a feature of
the geometry that has already been described
that is clearly another design feature of the
pyramid, and one which we have so far not
used. The bisector line that forms the top
of the preliminary step angle and the line
marked as XY on the previous diagrams are
not only parallel, but are spaced apart by the
same distance as the passageway height. They
make up what is in effect a virtual passageway
which is out of line with the real passage and
1s waiting to be rotated into place. It is at this
stage that we have to be particularly careful
and pedantic about the manner in which we
proceed since the geometric construction is
about to get significantly more detailed and
complex.

Let us start with all of the current-

The southern floor stones.

The floor stones of the lower
section of the entrance passage
are designed in a similar

manner to the top section

Lengths are marked in palms (1/7th cubir)
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Creating the passage roof

The remarkable construction

of the entrance passage roof,
relying upon the rotation of the
geometry around the unmarked
point X’

ly known geometric definition lines clearly
marked on the drawing with each one in a dif-
ferent colour, so that we can easily see which
lines are which once they have been rotated.
The illustration below shows this set up,
along with the position of the lines once they
have been rotated in the second part of the
diagram. The rotation has been carried out
around the point X on the passageway floor,
and what was the preliminary step line which
bisected the master triangle (green) is now
perfectly superimposed upon the surveyed
line of the passage roof giving the roof a ge-
ometric height of 132.66cm above the floor
line. This value is reported by Labrousse as
132cm and once again we have determined a
principal featute of the pyramid with an ex-
cellent degree of coherence to the surveying
by using the same overall geometric system.

Before rotation

After rosarion

P'aint X -
Center af rotation

Paint X

Cener of romgon

By rotating the step line in this way
we have solved one problem but created
another, because if you consider the start
of the entrance passage where it first starts
to descend from the ground level, we have
created an ambiguous start to the passage.
When the blue line, which was originally the
floor line, is rotated around the point X it s
end point does not fall on the perpendicu-
lar that can be extended from the original
passage start point. Consequently we do not
know if the roof length of the passage or
the floor length of the passage is the intend-
ed reference line. If it is to be the roof line,
then the passageway will be slightly shorter
than if the floor line is taken as the refer-
ence, and since the architects have been ut-
tetly precise in the design work so far, this is
an ambiguity that needs resolving;
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Both the problem and the solution
are shown in the illustration below where it can
be seen that the geometric solution’s validity
at the passage end has been demonstrated to
us by the builders of the pyramid by inserting
the narrow band of stonework at the start of
the passageway’s west wall, along with a very
small bevelled edge prior to the vertical face
of the entrance hole. This small section of

Cienmand level

Rood srane

Bevelled ventical Fece — .

Sorne et on west side

of passage.

Fluson
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stone insert, which has always been assumed
to be repair work in previous studies of this
pyramid, is in fact a perfect duplication of the
entrance passage start geometry, and has been
built at this location since it is not possible to
build it at its correct position in space. From
the CAD system it is possible to extract the
values of the dimensions of this rock insett,
and it is 132.66 cm in height perpendicular
to the floor up to the roof level, and
12.7 ¢m in length when measured
along the floor slope. The difference
in the height between the passage
roof and the extended passage roof
which was formed from the geomet-
ric construction is 2.4cm, and this
extended roof line is shown on the
illustrations as a dotted green line
and will turn out to be highly impoz-
tant at a later stage in the analysis.

It is interesting that the
stone insert at the start of the pas-
sage wall only appears on the west
wall of the passage, and the east
wall is constructed of one complete
block, implying that the geometric
design should be alignhed in space
with the west side of the passage
and not with the center line. If you
return to the diagram of the archi-
tectural anomalies in the passage
it can be seen that west wall is also
the only complete wall - the east wall
having a section missing in the area
of the granite stone flooring block.
Whilst this is of no consequence at
this stage in the analysis since we are
working on a flat two dimensional
plane, we will obviously have to look
at the system in plan view at some
time later if we are to understand
the widths as well as the lengths and
heights of the construction and we
should not forget the west wall align-
ment when doing so. Additionally,
whilst the stone insert at the start
of the wall is cleatly formed from
the geometry, we have no justifica-
tion yet for determining a place for
the start of the wall in our overall
geometric plan. In other words, it is
clear that the geometric construction
should be placed at the wall start, but
we have yet to determine in a logical
manner where that wall start is lo-
cated in the system. The vertical face
of the first roof stone which forms

Pyramid

The end of the entrance
passage

The geometry of the start of
the entrance can be duplicated
at the bottom of " the passage

The ambiguous passage start

(left) Due to the rotation used
to define the passage roof; the
start of the entrance becomes

ambiguously defined

The flow of design logic

(right) The creation of the
Sloor of  the passage has fol-
lowed a linear sequence from
start to finish.
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perpendicular to
descending passage floor

the back of the entrance hole is located at an
irregular position on the ground level in re-
spect to the passage floor start and shows no
desire to give up its formation geometry when
analysed on the CAD system : perpendiculars
to the floor or to the rotated floor lines yield
no results.

Despite this fact we can still con-
tinue with the geometric construction, since
the rather elegant piece of geometry that
forms the passage start can now be logically
duplicated at the bottom of the descending

passage where the passage emerges into the
first room of the pyramid, known as the
vestibule. This can be done by extending
the roof line and the geometric line which
is above it down until they intersect with the
perpendicular line which emanates from the
end of the passage floor as shown above.
We have no teal use for this construction at
present, but it has to be drawn at this stage
for a reason.

Not only has the geometry so far
been perfect, but the systematic way in which
it has been presented excluded the possibil-
ity for us to jump around in the analysis and
pick out pieces of geometry at random. The
system is what is known as a linear system,
in that you have to complete the geometric
analysis in a step by step manner, and if you
were to miss out a step, then the analysis
would fall apart. Consider what we have done
so far by reference to the diagram below and
you will see that it is possible to draw a logi-
cal path through the geometry of the floor
stones. Once we have concluded the study of
the wall and roof stones, we should be able
to construct a similar path diagram which
flows just as easily, and so it is important
to note how we have progressed since the
rotation around the unmarked floor point.
Having rotated the floor geometry around
the point X, we have recommenced at the
passage start point, constructed the passage
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start perpendiculars from floor to roof, slid
down the passage roof to the bottom end of
the passage and we currently find ourselves at
the floor point at the bottom of the passage.

We cannot leave this point other
than by logical geometric means and the key
to understanding how to do this can be found
in the granite wall stone in the center of the
passage. If you check back to the architectural
anomalies diagram at the start of the chapter
you will see that the left face of this stone (as
viewed on the diagram) is not perpendicular
to the floor slope. Where this face meets the
floor it was measure by Labrousse as being
7cm higher up the passage than the corre-
sponding point at roof level - in relation to
the other wall joints it is slightly diagonally
aligned. On its own this gives us little informa-
tion to work with, but if you look now at the
geometric construction that forms the stone
insert at the start of the wall, this also could
contain a diagonal element which would be
aligned at about twice the inclination of the
granite wall face joint just mentioned. In fact,
the existence of such a diagonal line would
make complete sense, since it would have the
mathematical property of being perpendicu-
lar to the line which bisect the triangle from
which it is formed - the exact same system
that was used to form the preliminary step in

the passage from the master triangle

This is somewhat difficult to un-
derstand from a description in words, but
much more simple when seen on the illus-
tration below in which lines with the same
colour are perpendicular to each other. One
can immediately see that this construction is
correct, because not only does it fit with the
logic used in the master triangle (the split-
ting of the triangle using a bisector) but also
perfectly explains why the preliminary step
was terminated at the point that it was, and
also why the face of that step contains two
angled faces. It is the red and green lines on
the diagram which define these points and
the angles at which the face of the step has
been cut. Since we know the geometric defi-
nition of the step’s top angle, and the lines we
have just drawn are also geometric in origin,
it is obviously possible to calculate all of the
lengths and angles involved in the step’s con-
struction.

It is highly likely that the post holes
which are cut into the flootr and which have
been described earlier in this chapter also fit
into this system, since it would appear from
the illustration that the “75% bisector line” is
missing and would perfectly account for the
width of the post holes at about 20cm. How-
evet, this detail is too small to measure on the
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Entrance passage verticals

The vertical sections of the
start of the entrance are in
Jfact designed around the point
‘X" and angular bisectors
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technical drawings of Labrousse, and so I have chosen to leave it out from
this description.

Since we have formed these angled lines at the top of the entrance
passage, and they all pass through the point X and emerge again on the
other side of this point, then we now have a complete new set of con-
struction lines to work with at the bottom of the passage where we left
our analysis a few paragraphs ago. These angled lines can be extended
on the CAD drawing and the system of roof and floor joints can be
established. It is quite unsurprising that the point that we marked
on the passage floor as the ‘perpendicular join point” eatlier in the
chapter now comes into play since it has been clearly marked out
by the architects as being significant. It is the first defining point
in the roof and floor joint geometry and shows us the system
that needs to be followed as we progress up the passage. Each
of the roof joints matches each of the wall joints when a
perpendicular line is drawn to the angled construction lines
that we have just formed at the top of the passage. This
is by far the most elegant of all of the geometry that has
been presented so far, and its complexity does not detract
one bit from the precision with which it conforms to the
surveying data.

The layout of this construction is shown in =
the adjoining illustration, where it can be seen that =
the geometric system continues past the point X s
in the passage and forms the diagonal face of the
granite wall stone and the positioning of the stone
insert at the start of the passage. It is worth hav-
ing a good look at this illustration since the ge-
ometry is quite simple, yet when presented as
a whole looks quite complex. You will notice
that there is now just one roof joint that is
not defined, and that is the very first joint
that one comes across after entering the
roofed section of the passage, and it is
by strict application of the geometrié-"
principles (that the wall and roof joints
must be joined up) thatitis possible to 7,
deduce that this roof joint is formed
by connecting the covered passage ,/ 4?' .fJf

f/x

The roof _and wall joint

construction

The ingenious architectural
design of  the roof stones and
wall blocks revealing the use
of the perpendicular point
from the pythagorean triangle

determined earlier
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start point at floor level to the primary tri-
angles right angled corner - a construction
shown on the diagram by a dotted grey line.

This final piece of geometry very
nicely returns us to where we started the ge-
ometry, since the ‘perpendicular join point’
was the starting place for the roof-wall sys-
tem, and this commenced in the right angled
corner of the master triangle. It also explicitly
defines the master triangle, rather than im-
plicitly defines it as has been the case up to
this point, and serves one other very useful
purpose. It makes the length of the first roof
stones appear totally arbitrary, and means that
the very first thing that you come across when
analysing the covered section of the passage
is the very last part that you will be able to
understand.

So we now have the whole of the en-
trance passage quantified in a geometric man-
ner, which leads us on to a very useful cross
check that can be performed. From the CAD
drawing it is evident that the accuracy of fit
of the geometry to the surveying is very close
indeed. For example, the last two roof stones
that we formed measure 215.0 cm and 110.1
cm on the geometry and were reported by La-
brousse as being 215 cm and 110 cm long in
his surveying. We can therefore now make a
table of all the surveying measurements from
Labrousse that are specified in the text (rather
than the ones having been extracted from the
technical drawings) , tabulate the correspond-
ing measurements in palms from the geomet-
ric construction, and calculate the length of
the cubit in centimetets.

Table of measurements

A B C
Floor length 1580 211,25 52,36
1st floor stone 145 19,44 52,22
2nd floor stone 180 24,04 52,40
srd floor stone 290 38,80 52,31
4th floor stone 187 18,38 52,33
5th floor stone 217 29,02 52,35
6th floor stone 259 34,62 52,37
7th floor stone 199 26,56 52,44
1st roof” stone 215 28,69 52,46
2nd roof stone 110 14,77 52,14
Granite wall bottom | 167 22,25 52,54
Granite wall top 160 21,40 52,38
Lower wall length 658 87,94 52,38
Column totals 14817 577,11 680,61

98 A very primitive triangle

Cubit value 52,35

Column A - Labrousse measurement in cm
Coulmn B - Length from CAD drawing in palms
Column C - Calculated value of cubit in cm

The result is that the average cubit
measure comes out at 52.35cm, perfectly
matching the commonly accepted value of
the cubit down to one tenth of a millimeter.
Indeed it does more than just match existing
values - it defines them.

Additionally this perfect conformity
to the known cubit length establishes the fact
that the published values of the stone lengths
in Labrousse’s book must, on average, be per-
fect and that the rest of his work should be
taken as being equally well researched and
presented. The small number of errors which
do appear in his publication, and of which we
still need to be aware, derive not from etrrors
in his measurements, but in errors in inter-
preting those measurements when the analy-
sis of the structure was performed at a later
date.

With the roof and wall joints firmly
in position we can now construct a diagram to
llustrate the flow of the geometry’s logic for
this section of the analysis, and also a similar
diagram showing the logic flow on a stone by
stone basis, numbering each of the stones in
order as they are defined. These two diagrams
are shown in the illustration opposite with the
numbering of the logical steps in the first part
of the diagram continuing from those of the
similar previous illustration for the logic of
the floor stone construction. There is one im-
portant point to note in the passageway’s con-
struction which is that the central section
of the roof is excluded from the logical
definition process - and this roof section
is of course missing from the pyramid.

It has always been suggested by
Egyptologists that this missing stone was re-
moved by un-named ‘tomb robbers’ at some
point in the pyramids history. We therefore
have more than reasonable grounds once
again to question the ‘tomb robber’ theory
as an explanation for this missing section of
stonework.

We are left with just one piece of the
geometric construction to explain, that being
the extended roof lines that we terminated in-
side the start of the vestibule. You will recall
that there are two geometric lines which ap-



The roof and wall logic flow

This diagram follows on from
the earlier logic map, and

shows how there is a linear
path of logic which flows
through the design
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pear in the vestibule formed from the ambigu-
ous start to the entrance slope, and the way in
which these have been incorporated into the
building’s architecture is quite magnificent. At
the far end of the entrance passage where it
meets the antechamber there is an anomaly
in the architecture which is very difficult to
understand. The lintel of the doorway from
the antechamber to the entrance passage in
inset by 2.5cm meaning that the door jambs
are 129.5cm high and the passage is 132cm
high. This architectural feature is shown in
the photographic illustration below and one
can immediately appreciate the amount of
extra work that this would have given the
builders as opposed to having set the door
lintels to the passage height. The reason for
this unusual construction is that the architects
have given us a physical representation of the
entrance passage geometry at this point.

In the illustration on the facing page
you can see all of the measurements that were
taken from the survey work of Labrousse
(the 7.6cm floor drop being a calculated value
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since Labrousse details only the 6cm drop
along the section of the passage after the ves-
tibule). The whole of the atchitectute of the
entrance passageway is consistent down the
full 27m length and has cleatly been surveyed
by the architects and builders since it is
possible for us to appreciate their work from
our surveying measurements. There is no dis-
crepancy at all in the details that are on show
in the stonework and those derived from the
geometry and this is a fact with far reaching
consequences.

The alignment of the stonework by
the architects is perfect but it is aligned to a theo-
retical geometric point at the base of the sloping
entrance passage. This means that geometry
of the whole of the entrance passage analysis
that is set out in this chapter is correct and
that, more importantly, the architects were
capable of doing the following two things.
First, they could survey to what appeats to
be Imm accuracy from a theoretical point in
space along a length of 27m, suggesting the
use of quite sophisticated equipment. Sec-

The antechamber door

The lintel of the door is unu-
sually shaped with the roof’
section carved into the stone
by 2.5cm



The entrance passage surveying

The astonishing accuracy of
the entrance passage surveying
is detectable from the geometric
composition of the system. The
illustration shows the entrance
passage with the middle section
removed

122cm 124. Tcm

e

%

ondly, they must have been able to carry
out trigonometric calculations to petform
such a task. Since we know for certain that
the Ancient Egyptians that the Egyptologists
tell us about quite certainly could not do such
calculations in 1350 BCE then we are left
with the conclusion that currently we do not
know who built this building. And if we do
not know who built this building, then we can
safely throw away all of our assumptions re-
garding the mathematical ability of the archi-
tects.

So we now know one more piece
of information about the architects and their
principles of construction. Although we
chose to analyse the chambers starting from
the inside, had we started at the entrance pas-
sage we could have immediately detected a se-
ries of mathematics that lead us into the inner
chambers. This is point which is well worth us
bearing in mind because it is more than likely
going to be the method of breaking in to the
architecture of many of the ancient monu-
ments of Egyptif our experiences to date are
to be repeated elsewhere.

lintel

door jamb

129.5¢m

7.6 em drop

in floor level
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Please support this research work and
purchase a printed copy of the book.

Available in hardback from

www.giza-pyramids.com
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A VIEW FROM THE HEAVVENS

West face of the pyrmaid

(right) The remains of the
JSacing stones and the line of the
Joundation plynth can be seen
around the perimiter of the

structure

The eastern temple

The east face of the pyramid

of Unas is more compley than
the other three, containing the
remains of a temple structure.

Having found such an exquisite pat-
tern to the design of the interior of the pyra-
mid then we should now have a look at the
exterior of the building to see if it also yields
any clues which might assist us in realising the
purpose of all of the architectural design.

If we turn first to the work of the
Egyptologists we find that the details that are
published in the work of Labrousse concern-
ing the side lengths of the pyramid are quite
vague. He states that they vary between 57m
60 cm and 57m 70cm although does not spec-
ify exact details of any of them. One can ap-
preciate by looking at the external design of
the pyramid why this might be the case. The
illustration below shows a view of the north
east corner of the pyramid of Unas on which
it can be seen that the east side of the monu-
ment contains the remains of a temple. This
temple was built onto the east face of the
pyramid, and so one can understand that it is
not possible to easily measure the length of
the face of this side of the monument. Added

to the problem is the fact that the stonework
is greatly dilapidated down this side of the
building making the determination of a
face line almost impossible to accomplish.
Fortunately, as the illustration above shows,
the other sides of the pyramid show well
defined remains and include the foundation
plinth upon which the stonework was laid.
These remaining face stones of the pyramid
contrast well with the debris that makes up
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Unas from space

A satellite photograph of
the Unas pyramid and
temple complex with a
provisional overlay of the
pyramid structure

A view from the heavens




The south _face

Extensive repairs have been
done to the south face of the
pyramid which now shows the
[first six layers of masonry

the rest of the remains, and if one turns to
satellite photography to assist in the analysis
of the monument, even at the resolution of
photography available for free to the general
public, all of the face stones which remain in
place can be detected in the images.

The illustration opposite shows a
medium resolution satellite image of the pyr-
amid of Unas and the area of the temple to
the east of it. There are a couple of important
points to note when looking at photography
from space. The first is that the image may or
may not be taken from directly above the ob-
ject at which you are looking, and more often
than not the satellite was at an angle to the area
of the image being studied when the photo-
graph was taken. This is known as being ‘off
nadir® and means that you cannot rely on the
relative positioning of elements on the pho-
tograph which are at different heights, since
parallax errors will be apparent. The second
point of note is that the raw images from the
satellite have to be geo-referenced before they
are published to remove the distortions which
are created by the off-nadir positioning of the
satellite and the curvature of the earth. This
process of geo-referencing is complicated
and expensive and adds con-
siderable cost to the purchase
of satellite imagery. It is dur-
ing the geo-referencing proc-
ess that the true north of the
photograph is determined,
and one can be absolutely
certain that the true north on
such photographs is perfect.

With this in mind
it is immediately evident on
looking at the satellite im-
age that the the pyramid of
Unas is rotated in a clock-
wise direction when viewed
from space. If the satellite
image is placed into a CAD
system and the buildet’s ro-
tation angle of -Atan 1/42
is used to overlay lines on
the photograph a very clear
similarity between the rota-
tion of the pyramid and the
angled lines can be seen. In
fact no discrepancy at all can
be distinguished between the
two, and one can reasonably
deduce that the whole of the
foundation of the pyramid is
rotated from true north by

the angle that we have already seen so many
times. The only exception is that the north
east corner appears to be aligned with true
north and the design of the exterior of the
building does appear to mimic the interior
design.

The resulting distortion in the east
face of the pyramid remains neatly hidden
behind the brickwork of the temple’s walls,
but the distortion on the north face does not.
Fortunately Labrousse paid good attention
to the analysis of this area of the pyramid,
since the entrance area also appears to have
been the home to a smaller temple struc-
ture. Amongst the detail that is included in
the survey work is the exact layout of the
paving stones which surround the entrance
passage. These stones appear to have been
irregularly laid onto the bedrock, almost like
a crazy paving system, however on close in-
spection itis evident that they have been very
carefully placed indeed. In the illustration on
the next page you can see that the first two
stones on either side of the entrance passage
are aligned to be perpendicular to the face
of the pyramid which is angled at -atan 1/42
and not to the axis of the passage which we
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already know is aligned to north. The rest of
the stones which make up the surrounds of
the hole are roughly aligned to the angle of
the passage, and the dark interior of the pas-
sage and rough workmanship around this area
make the distortions difficult to detect. How-
evet, there is another feature which the archi-
tects have used to distract the eye from the
difference in the axis. The large face stones
of the pyramid which can be seen behind the
entrance passage were carefully measured by
Labrousse and he noted that the eastern face
(on the left) of the stone on the first layer was
cut vertically, yet the western face was cut at
an angle.

I have illustrated this point on the
photograph with blue lines which show where
the verticals should lie on the stonework. By
bringing in the stone joints at the top on the

right side, the architects have used a highly
sophisticated method of forced perspective,
making sure that the vanishing point of the
passage and that of the stonework coincide.
So the eye is tricked by the combination of
the paving stones and face stones and does
not recognise the mis-alignment of the en-
trance passage and the pyramid itself.

Having seen from the satellite pho-
tography that the pyramid is clearly rotated
and that the sides are not aligned to the true
north axis of the entrance passage, we are left
with an architectural design problem. Around
which point has the pyramid been rotated,
and have the architects left us a way of detet-
mining the answer to this question ?

Since we now know considerably
more about both the architecture and the
architects of this building, let us return for

N
A

entrance
passage

The entrance Qll.S‘SllgE

(right) The alignment of  the
stonework on the entrance pas-
sage is designed to decerve the

human eye

east / west

l":1cc_<t1r' pyramid

L
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a third time into the underground chambers
of the pyramid of Unas. On our first visit we
just went looking at the chamber’s walls and
floors and made a note of the quite unusual
features within the structure. The second time
we went in we were armed with our cubit rod
and our assumptions about the mathematical
knowledge of the builders. This time we are
going in with no preconceptions at all, just
the knowledge that we have built up in the
pages of this book, ignorant of all who have
gone before us, for it is only in this manner
that we will truly succeed on our quest.

What we need to bear in mind is that
the architects are exceedingly clever, they are
using illusions on us all of the time and that
they are very good mathematicians. And one
final point to note which is a logical conclu-
sion from all we have seen so far : they must
also know that we are in there looking at
their work.
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THE MODEL PYRAMID

The main chamber doorway

The left side of the main
chamber doorway appears not
to be vertical as deduced from
photographic analysis

If we consider all of the details that
we have come across in the pyramid, and in
particular the sections of damage that we
have seen to the chamber walls which all
served a purpose in hiding various aspects
of the design, then we still have one un-
explained feature in the main chamber. If
you look at the doorway that leads from
the chamber into the antechamber we see
that it is very badly damaged indeed on its
left side. We know from our analysis of the
walls that there is no reason for this dam-
age to be present, since the north east cor-
ner of the chamber is vertical and presents
no optical conflict with the left side of the
door, if the door is indeed vertical. If you
have a good look at the illustration below,
which is a duplicate of a section of one of
Piankoft’s photographs, you will notice

that the damaged section of the doorway
is missing both width and depth, mean-
ing that the top left corner of the passage
when projected onto the plane of the east
chamber wall would actually be situated
slightly further to the left than one would
assume from looking at the photograph.
The exact location of this corner point can
be determined by considering the artwork
on the right side of the door which is 66%
of the width of the hieroglyph rack above
it. When this measurement is duplicated
on the left of the door you can accurately
pinpoint the location of the corner where
the north wall of the passage, the passage
roof and the east wall of the chamber all
meet up. If you then try to drop a verti-
cal line down from this corner it becomes
quite evident that the left side of this
doorway is not vertical and that the door
1s narrower at the bottom than at the top.

In the illustration the destroyed
roof section has been repaired, just as it
has been in reality in the pyramid of Unas,
and one can now see the artwork and hi-
eroglyphs that were missing from above
the doorway. If you have a careful look at
the artwork pattern you can see that it is
not randomly designed, as was the case
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with the ends of all of the main walls, but
that each of the pieces of artwork is regu-
larly spaced. In total in can be calculated
that there are 42 small squares of artwork
which make up the full width of the top of
doorway from the south wall of the passage
to the north wall of the passage, and that
the base of the doorway is slightly less than
41.5 units of artwork wide.

In does not take long to recognise
that the design of this doorway and the de-
sign of the west wall of the chamber are
very similar indeed. They both have their
dimensions marked along the top which in
both cases is 42 drawn sections, and contain
an angled wall section on one side causing
the base to be less wide than the top on the
doorway and the top wider than the base on
the wall. Having recognised this fact it is an
obvious next step to check to see if there
is any relationship between the two pieces
of construction, and upon doing so one is
presented with the remarkable fact that the
width of the doorway of 137cm is exactly
7/16ths the width of the west chamber
wall. It is the fact that this is a rational
fraction that makes it so remarkable.

Main chamber
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The west chamber wall is 6 cubits
wide, or 814.0cm, and by reducing the wall
down by 7/16ths the calculated door width
is 187.4cm at the top, this value differing
from the value measured by Labrousse
by only 4mm, which is within the error
margins of his report. The implication in
the design is that it is possible to insert
a 7/16ths scale model of the pyramid’s
chambers into the doorway, since both the
dimensions and the shape of the passage
and chamber match each other. In order to
do this we need to build a new 8D model of
the pyramid in which the air space inside
the chambers is modelled as a solid object.
Such a model is shown below and has all
of the hieroglyphs and artwork rendered
onto its walls for reference purposes. The
underside of the model which is not vis-
ible on this illustration has been rendered
with a black and white stripe pattern which
represents the 42 palm measurement that
we know stretches across the chamber floor
and makes up the room’s 6 cubit width. Vis-
ible on this view of the model is the hole
in the floor of the chamber for the canopic
chest, which can been seen protruding out

Antcchamber

Builders marks

Hale for the canopic chest

The model pyramid

An airspace model of  the
chambers showing the artwork
and hieroglyphs reversed from
their actual state on the walls

Undecorated zerdab



Inserting the model

The main chamber of the model
can be inserted into the doorway
only after it has been rotated by
180° around its east-west axis

of the bottom of the model. This hole in
the floor of the main chamber was meas-
ured by Labrousse as being 90cm square
which he deduced from the remains of the
canopic chest which were still in the cham-
ber at the time of his work. Also visible for
the first time on the model are the build-
ers paint marks on the roof and the lack
of decoration in the serdab is also quite
pronounced when the chambers are viewed
in this manner. The hieroglyphs which are
rendered onto the side of the model are of
course back to front with respect to their
counterparts on the real chamber walls.

If we now reduce the size by
7/16ths and insert this model into the pas-
sage between the chamber and antechamber
we have no choice but to rotate the model
of the chamber along the east-west axis by
180° so that the angled south chamber wall
on the model matches up with the angled
north wall of the passageway. If this rota-
tion is not performed then the north wall
of the chamber and the north wall of the
passage will clash with each other making
any insertion impossible to perform.

The illustration below shows the
results of carrying out the insertion which
leaves the coffin end of the main chamber
on the model sticking out into the chamber.
This positioning is due to the south wall of
the chamber not being vertical and there-
fore dictating the exact position in which

the model and the passage walls dovetail
together. There can be little doubt that
this creation is intended because the art-
work across the door top and the floor
measurements fit so perfectly and the ra-
tional scaling factor clearly points to in-
tent on the part of the architects. Having
said that, it appears to serve no purpose
whatsoever and is a particularly ugly and
cumbersome construction. The rest of
the model is of course in the antecham-
ber section of the pyramid and does not
conform in any way whatsoever to the
architectural features of the antecham-
ber. The model of the serdab is left placed
partially in a wall and partially in the an-
techamber, and the conclusion that has to
be drawn from this exercise is that whilst
the concept looks logical, in practice it
clearly is not. What possible use, meaning
or purpose could the architects have with
a model such as this left in such awkward
position ? Or is it that we have just ex-
tended the analysis of the architecture of
this building one stage too far and ended
up with an entirely ficticous creation of
our own making ?

It is the juxtaposition of the
perfect fit of the model and the ridicu-
lous result that one obtains when doing
so that leads one to think in depth about
what could be going on with this concept.
When thinking the problem through one
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thing that is apparent is that we could of
course perform exactly the same insertion
again on the model, in the same manner
that a Russian doll is designed. We could
take a 7/16ths scale model of the 7/16ths
scale model (resulting in a 49/256ths scale
model) and insert it in the doorway of the
model and it is upon investigating this idea
that things start to become clearer. If you
have a good think about the design of the
whole of the underground chambers, and
in particular the areas that were highlight-
ed in the clues section at the beginning you
may well be able to see where the architects
are leading us.

One of the clues we came across
was that the doorway to the serdab from the
antechamber was not completed and looks
like it is missing a doorframe or some other
type of construction which needs to be in-
serted into it. Now it may well be that the
7/ 16ths model that we have just placed into
the antechamber-chamber passage looks
completely out of place, but you can prob-
ably already start to sense that a 49/256ths
model placed inside the antechamber-ser-
dab passage would look considerably bet-
ter suited to its location. To determine if
the smaller model will fit into this doorway
all we need to do is find the length of the
serdab from the surveying information and
scale it down appropriately. When we do
this we find that the serdab is exactly 13
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cubits long or 680.5cm and this value scales
down to 130.25cm when reduced by a fac-
tor of 49/256. You may recall that in the
original survey information from Maspero
in 1881 he measured the width of the door-
way into the serdab as being 131cm, and so
it is abundantly clear that the serdab will
indeed fit perfectly into this doorway when
scaled in this manner.

The first question that arises when
doing so is whether the new model should
be rotated around its east west axis, or in
other words which way up should it be. The
answer to this will become clear in a short
while, but for now we are going to insert it
in the same manner that the original model
was inserted into the other passage with
its roof facing downwards. This arrange-
ment is shown in the illustration below in
which the central axis of the antechamber
is shown as a red tube running through
the drawing. What can be immediately
seen from this illustration is that the hole
for the canopic chest is perfectly lined up
with the central axis of the antechamber,
and if we did not know better, we would
also assume that it was lined up with the
central axis of the pyramid. What is of fur-
ther interest is that the canopic chest which
originally measured 90cm square, divided
into four quarters, now measures 17.2cm
and that each of the quarters is approxi-
mately 1/7th cubit square allowing for the

"voatr ocdifl o see ek

The second model

The second model can be
inserted in the same manner as
the first, and the canopic chest
marks out the presumed center
of the pyramid



The serdab insert

The model of the serdab has
been designed to perfectly
dovetail with the start of the
doorway between the antecham-
ber and the serdab

N/S

115¢cm

Serdab Passage

A0, 131cm
S 39%cm
northeast wall " i
of antechamber Sl
of antechamber
* S Fl(!
130.3cm

40.57cm

49 /256ths model of serdab

39.9cm

N/S

width of the chest’s side walls. It would be
at this point that you would conclude that
you had probably discovered the answer
to the purpose behind this building’s con-
struction since you had just found a hidden
model that perfectly marks out the central
axis of the whole system. However, closer
inspection tells us straight away that there
is something wrong with this conclusion.
If you cast your mind back to the
chapter concerning the serdab you will re-
call that the northern section of the room
is aligned to true north and the southern
section is angled at the builder’s standard
rotation angle, which resulted in the south
wall being slightly shorter than the north
wall. On the model that we have just in-
serted into the serdab passage this arrange-
ment causes the far side of the serdab (as
viewed on the illustration) to protrude ever
so slightly from the doorway. Because the
architects have been so utterly accurate in
everything that they have constructed so
far we know instinctively that this model
placement is wrong, and that in marking
out the central axis of the pyramid in this
way they are telling us that our central axis
is also incorrect. To find out how beauti-
ful the correct insertion of the model is we
need to have a close look at the design of

| ‘ ac)

angle a” @ -atan 1/42

the door frame section of the serdab cor-
ridor.

The illustration above shows
all of the pertinent features of the door
frame section of the passage along with
the 49/256ths scale model of the serdab.
From it we can see that the doorway and
the serdab have been designed to fit to-
gether in the manner shown, despite the
fact that it is now evident that the sur-
veying data error margins are no longer
adequate for the detail which we are now
looking at in the architecture. The model
of the chambers needs to be inserted into
the door frame the ‘correct way up’ with
the roof at the top and the floor at the
bottom, and this final correct insertion is
shown in the illustration overleaf.

A point of note is that the base
of the model is located 2cm oft the floor
at the serdab end where it is fitted into
the door frame. This vertical positioning
is because of two fully connected reasons.
The floor of the antechamber in which
the model is sitting slopes down by 2cm
from the entrance passage to the serdab
passage entrance and the model is a model
of the airspace inside the chambers and
so requires a gap below it to represent
the floor of the chamber. Since we know
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The correctly inserted model

(left) When correctly inserted
into the serdab doorway the
model sits beautifully on the
Sloor of the antechamber

The floor space

Below the model of  the
chambers the architects have
deliberately left a space which
represents the floor thickness of
the chambers

e
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that the chamber floor is about 10cm thick,
then the gap below the model representing
the floor should be about 2cm. When the
model is correctly inserted in this way then
the top of the serdab model perfectly aligns
with the 51cm high paint work band than is
evident at the bottom of all of the walls of
the chambers as shown in the next illustra-
tion. This attention to detail in including
this space under the model is particularly
interesting and suggests that the floor is a
highly significant part of the design.

The height of the model of the
serdab is particularly easy to calculate since
the serdab itself is exactly 256cm high as
measured by Labrousse and so when scal-
ing it down by 49/256ths the model’s ser-
dab height comes out at 49cm.

We are now left with just one un-
explained feature of this masterful creation
and that is the problem of the height of the
serdab doorway. You will recall from the
earlier chapter where the construction of
the antechamber was analysed, that the ar-
chitects have gone to considerable lengths
to design the architecture of the east wall
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of the antechamber around the door
height of the serdab passage. We noted at
the time that it would have been consid-
erably easier for the builders if the door
heights had all been the same in the cham-
bers, and that by implication the height of
the serdab door must be significant. In the
illustration on the next page the purpose
of the doorway’s height is revealed.

At a scale of 49 : 256 the top of
the doorway is located at ground level in
relation to the model of the pyramid’s
chambers and perfectly sets it into a ref-
erence frame. The height of the serdab
doorway given by Labrousse is 119cm
+/- 0.5 cm, and so the scaled up height
will be 622cm +/- 2.6cm. Since we previ-
ously calculated that the foundation level
of the pyramid is 12 cubits below ground
level or 628cm we can see that, allowing
for a minor discrepancy in the survey-
ing measurement (for example we do not
know at which point on the passage La-
brousse measured the height), the door-
way is carved out to ground level on the
same scale as our model.
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The whole of the system has been
designed to perfection and there is one more
feature which should give us further corrob-
oration of the architectural principles. Be-
cause the artwork above the main chamber’s
door was regular and contained 42 sections
which allowed us to make the first model
insert, then we should find a similar system
above the serdab door. For the systems to
be the same we need to divide up the length
of the serdab into palm measurements
(1/7th cubit) and this should then give us
the number of artwork sections above the
serdab door. The serdab length was meas-
ured at 13 cubits, and therefore 91 palms,
and so there should be an artwork pattern
of 91 units above the serdab door. In the

Lt
e

i
illustration below, which is made from the
original close up photography of Piankoff
and then overlaid with CAD drawing lines,
it can be seen that this is exactly the set up
we find above the door, but strangely only
on the right side. The artwork divisions,
which are clearly visible in the photograph,
are spaced perfectly so as to allow 91 divi-
sions to be present across the width of the
doorway, but the design has been changed
at the half way point and the left side of
the door shows a different pattern which
would contain 119 divisions across the full
doorway width. We will address the pat-
tern on the left side of the door shortly, but
not before we stop to fully appreciate the
confirmation that the architects have just

The artwork above the serdab

door

The illustration is a photo-
graph of the actual chamber
wall taken from the work of

Piankoff

59,5 divisions
full wideh = 119

The model pyramid

415 divisions

full wideh = 91



Ground level marked across
the wall

The heights of  the serdab door-
way is designed so that it marks
out the level of the ground
above the model of the chambers
when looked at in the scale of
the model

The temple complex and satellite
pyramid

given us.

Our 49/256ths model of the pyr-
amid chambers is correct, and we are not
looking at a fanciful creation in these imag-
es. We are looking at the very images that
the architects laid out for us all those years
ago and they beg to be completed with one
extra item. With such a stunning model in
front of us the natural desire is to want to
also create a model of the pyramid itself,
scaled at 49/256ths and it is when we do this
that we realise that the architectural design
that we have come across is immense. The
illustration below shows the whole of the
temple complex of the pyramid of Unas,
and situated in the foreground of the pho-
tograph can be seen the satellite pyramid
of Unas. Its base dimensions, as reported
by Labrousse in his work “Le temple haut
du complexe funéraire du roi Ounas” are
11m square, or 21.05 cubits. The satellite
pyramid of Unas is a perfect 49/256ths
scale model of the pyramid itself, reduced
by a ratio which can only be determined by

an exhaustive inquiry into the internal ar-
chitecture of the chambers.

What the architects have just
managed to do is to transfer a precision
measuring scale for the temple complex
of Unas from the inside of the pyramid
to the outside. The builder’s units of the
satellite pyramid are not cubits. They are
49/256th parts of a cubit, and by hiding
the system of measurement in this man-
ner they will have managed to completely
confuse anyone looking for details with-
in the temple construction. With this in
mind we can return to the serdab doorway
and now understand the second measur-
ing scale that appears on the artwork.

Because we know that the art-
work lines always represent one palm
length measures in full sized objects then
the implication of the measurements of
the artwork on the left of the door is that
we should also insert a scaled model of a
17 cubit wide object into the upper half
of this door frame (119/7=17 cubits). We
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can also calculate the scaling required for
the object since we know the door width
and the number of artwork divisions with-
in that width, and find that the scaling fac-
tor from the left side of the door is exactly
6/41, once again a perfect rational fraction.
It is impossible not to notice the rather
amusing sense of humour that the archi-
tects have just displyed, chosing a scaling
factor of 6/41 for the top of the doorway
insert when the principle measurement unit
of the chambers is 7/42 of a cubit, reduc-
ing both the numerator and denominator
of the principle fraction by one. Since we
know that whatever needs to be inserted
into the door must fit in the gap above the
model of the serdab, we can calculate the
other dimension of the object and find that
we are looking for something thatis 9 cubits
in height or width before reduction. The il-
lustration below shows the serdab doorway
along with all of the information from the
artwork pattern which is found above it.
Since the chambers of the pyramid
are relatively small it does not take long to
determine that whatever needs inserting in
the top section of this doorframe cannot be
found within them, and one can deduce at
this stage that the most likely location for
the object will be in the temple outside.
This makes sense since by including one of
the temple’s features in the serdab door’s
construction, the architects will have man-
aged to take yet another measuring scale
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from the inside to the outside of the pyra-
mid with perfect precision. Somewhere in
the temple construction there will be a sec-
tion which measures 17 cubits by 9 cubits
and it is this feature that we will now look
for in the temple complex.

The serdab door

The space that reamins in the

serdab doorway once the model

of the internal chambers has

been inserted
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A TwIST IN THE TAIL

The temple complex of Unas

The temple complex of Unas is
shown with the walls reduced
down to a height of about
1.50m. for the purpose of clarity

Main pyramid

The temple complex of the pyramid
of Unas is fully explored in a second book by
Audran Labrousse in which the highly detailed
plans of the temple layout are published. The
amount of work which must have been in-
volved in reproducing the original layout must
have been considerable, since all that remains
of the temple today are fragmented sections
of wall and stonework. The main technical
drawings which are published in this work are
drawn at a scales of 100:1 and 200:1 depend-
ing on the area covered by the drawing and
from these plans and the accompanying text
a detailed wall model of the temple complex
was constructed. The purpose in building

—_—t o

satellie

such a model on the CAD system was not
only to produce a photographable model for
the illustrations of this book, such as that
shown below, but also so that each of the
sections of the temple could be fully under-
stood during the modelling process. In car-
rying out this task it did not take much effort
to identify the area of the temple to which
the architects are drawing our attention be-
cause the clues presented are strikingly obvi-
ous.

The temple contains a complex
system of corridors which, starting from the
causeway which leads from the Nile valley,
eventually lead to the principle alter within
the building. The proportions of the altar
stone are immense with Labrousse showing
that the reconstructed stone was at least 6
meters tall, and although it is clear that the
side sections of the stone have been success-
fully reconstructed its exact height and de-
sign cannot be known with certainty. What
is particularly interesting about the altar sec-
tion of the temple is that the stone’s width
is shown as 9 cubits, and its estimated height
by Labrousse is 12 cubits. Additionally, and
the point which caught my attention first, is
that this section of the temple contains two
raised platforms. The first is the altar floor
stone, and the second is a side platform and
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the combination of the two stone’s geometry
is quite obviously designed to parody the ser-
dab doorway inserts that we saw in the last
chapter. The illustrations below show two
views of the altar area of the temple along
with the dimensions of the two platforms.

There is no way that it is possible
from the information available to deduce
the height of the alter stone and there is lit-
tle point in pursuing any investigation of this
matter. However, when you enter an Ancient
Hgyptian temple looking for a highly signifi-
cant object which is 9 cubits by 17 cubits, and
find that the principle altar stone could well
be exactly those dimensions, it is worth taking
an educated guess that you have indeed come
across what you are looking for. If we make
that assumption at this stage then we can now
see the symbolic purpose of the insertions in
the serdab doorway. In the lower half of the
doorway the architects have inserted the east
side of the chamber system, and in the top
of the doorway they have inserted the west
side of the temple complex and by doing so
have connected the two independent sections
of the pyramid’s architecture. If we review
what we know up to this stage from all of the
previous work it is possible, after a great deal
of thinking, to understand what the architects
have done.

We know that the main entrance pas-
sage of the pyramid is aligned to a true north,
and we also know from the satellite image that
the pyramid has been rotated by the architects
standard angle in a clockwise direction when
viewed from above. What we do not know is
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and therefore we are currently unable to at-
tach the rotated part of the pyramid to the
un-rotated part of the temple. In order to
complete the architectural design, and there-
by complete the logic puzzle that the archi-
tects have set out for us, we need a method of
design that connects the two sections of the
system. The part of the complex that we need
to rotate includes the underground chambers
and the west, south and north faces of the
pyramid along with the external walls of the
complex along the same sides. This implies
that in a pre-rotated design plan that the en-
trance passage must not be aligned to true
north since, after the rotation, we know that
it is.

So to start the final section of our
work we need a logical manner in which we
can place the inner chambers into the pre-
liminary un-rotated design of the pyramid. It
is by carefully looking at the clues from the
earlier chapter that we can see that we have
so far not solved the riddle of the drill holes
that were found behind
the coffin, and that they
would make a spectacu-
larly sensible location in
which to place the cen-
tral axis of the pyramid.
Since the original drill
holes are located much
too far to the west of
the center of the pyra-
mid to serve this pur-
pose then we can inves-
tigate the drill holes in

the model pyramid and

The temple altar

The enormous proportions of
the altar and altar stone are
evident when reconstructed
with a reference object in the
photograph. The two altars
can be seen in the second of

these illustrations




The pyramid’s central axis

The central axis is fixed to the
ground below the pyramid so
that when any rotations are per-
Jformed on the architecture this

axis line remains stationary

in particular the northern of the two holes,
since we know that in the full sized pyramid
this hole has been placed in the floor in a logi-
cal manner being 2 cubits from the west wall
and 1 cubit from the north wall of the main
chamber.

If the whole of the chamber system
of the pyramid of Unas is now placed so that
the northern drill hole in the model is directly
below the apex of the pyramid then we find
that the entrance passage emerges from the
north face of the pyramid exactly in the cent-
er and is also precisely the correct length. This
is a quite remarkable construction since we
are working not only from a drill hole which
is only a few millimeters in diameter, but also
the entrance passage system is rotated anti-
clockwise from notrth and the north face is
at this juncture still aligned to an east/west
line. The illustration below shows the floor
of the model of the pyramid with the central
axis inserted into the drill hole. What can also
be seen on this illustration is that the stones
which make up the antechamber floor have
not been randomly placed as first appears, but
they are purposely designed so that the mod-
el that the architects have created coincides

Central axis fixed

L IO the Ll e yind

A&~ below the pyrmaid

with the edges of the flooring stones. What
is also important to note about this illustra-
tion is that the vertical red centet axis line of
the pyramid which passes through the apex
above is fixed to the earth and not to the cham-
ber floor. This means that when we perform
a rotation on the whole of the pyramid sys-
tem in the coming pages, that the red marker
line is not going to move in relation to the
earth below it.

The illustration on the next page
shows the CAD drawing alignments for
this initial setup. The whole of the temple
complex and the pyramid is aligned to north
south but the chamber system is rotated an-
ticlockwise, as can be cleatly seen since the
entrance passage is not aligned to true north.
When we place the chamber system inside
the pyramid in this way, and then perform
some checks on the system we come across
something which has the architect’s finger-
prints all over it. The distance from the altar
stone to the back wall of the serdab is ex-
actly 42 cubits, and we can see that we have
certainly correctly identified the altar stone
as being the missing portion in the upper
section of the serdab doorway. We started

Floor of the
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The ground plan before rotation

(left) So that the final align-
ment of the entrance passage

is correct afler the rotations
have been performed, it needs to
by rotated anticlockwise in the
initial setup shown here

The rotation point

The geometry of the location
of the rotation point is based
on a stmple set of geometric
shapes, with the triangle being
a duplicate of the entrance pas-
sage’s slope angle

the whole of our investigation into the pyra-
mid of Unas by discovering the 42 racks of
hieroglyphs which are located above the ‘cof-
fin‘ in the main chamber, and it is poetic in-
deed that we appeat to be finishing with a 42
cubit long measure. The practical purpose of
this measurement is that it confirms to us that
the positioning of the chambers that we have
just carried out is correct and that we should
continue along the path we are investigating,
What we now require is the rotation
point of the system so that we can re-align
the entrance passage to north and create an-
gles on the pyramid’s external faces. The exact
position and system of creation of the rota-
tion point is not immediately apparent due
to the fact that it also serves as the starting
point for the temple’s principle geometry and
has therefore been well hidden in the design.
However, after suitable logical analysis the sys-
tem that has been used by the designers does

fall into place. The geometry of the rotation
point uses one element from the chamber
architecture that we have already seen and
one element from the temple’s architectural
design which we have not yet studied, and
these design elements are shown in the il-
lustration below. The rather elegant use of
the three primary elements of geometry, the
circle, triangle and square leads to a relatively
simple to calculate rotation point which is
based on the same Pythagorean triangle that
we were shown in the entrance passage, the
5,12,13 side lengthed triangle.

When the rotation point is placed
in this manner, the distance from the center
of the pyramid to the rotation point is 32.41
cubits or 16.96 meters. Having established
this rotation point we can now select the
sections that we wish to rotate, namely the
chambers, all of the pyramids faces except
the east face, and the external walls of the

5/12/13

rotation
point

¥ 3

110 cubits
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complex and colour them so that we can
distinguish between the rotated and un-ro-
tated sections when we are finished. If this
construction is placed on top of the satellite
photograph then the positions of all of the
elements in the CAD drawing correspond to
their respective points on the ground as far as
can be seen and we can be reasonably certain
that we have performed the rotation opera-
tion correctly.

There is however an extremely el-
egant check that can be done on this system
that confirms with certainty that the proce-
dure that we have carried out is correct. If we
now go back to the antechamber and check
what has happened to our original fixed
central axis point we discover that, with the
chambers having moved in the rotation proc-
ess, the original axis line is now located in the
second of our drill holes on the model. This
utterly astonishing piece of architectural de-
sign is shown in the illustration below with the
original red axis line falling into the southern
hole, and the axis line of the rotated pyramid
(shown in green) located in the northern hole.
This elegant alignment system can be checked
mathematically because we know the distance

from the drill holes to the rotation point, a
fact that we determined from the rotation
point’s construction triangle. That distance is
16.96m, and therefore the distance between
the drill holes in the model must be 1/42nd
of this value, or 40.4cm. Because we also
know the scale of the model in relation to the
pyramid’s chambers then we can calculate the
distance between the drill holes at the back of
the coffin as being 211.0cm which is exactly
the distance that Labrousse measured them
at in his survey work and confirms that what
we have just done is correct. This remarkable
architectural design permits us to perfectly
recreate the combined plans of the pyramid
and temple complex of Unas and that plan
is shown in the illustration on the next page.
The diagram shows a view of the whole com-
plex with the un-rotated sections outlined in
blue and the rotated sections outlined in red.

Before we can conclude our work
and set out a list of deductions from what we
have seen in the pyramid there is still one un-
answered question to which we need to turn
our attention. If the building is not a burial
chamber, and all the evidence we have points
to this fact, then why is there are coffin in the

ground below

/ ]

Axis of pyramid

after rotardon

e
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The central axis holes

The two drill holes in the
Sloor of the model align to the
two axis lines of the pyramid
before and afler the rotation
has been performed




Unas temple complex plan

The complete plan of the temple
and pyramid shows the sections
which are aligned to true north
and the rotated sections in dif-
ferent colours.

m——— aligned to north / east

w— rotated -atan(1,/42)
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main chamber ? The only real clue that we
have looked at regarding the coffin was the
fact that the curved scar down the chamber’s
north wall could not have been made by the
lid of the cotfin it had the same profile as the
coffin body. This question appears to have
been resolved during the course of the work
we have done, since it is now acceptable that
the coffin lid is rectangular while the coffin
itself contains a chamfered corner. This mim-
ics the design of the rooms in the pyramid
where each of the room corners is designed
in a similar fashion.

The purpose of the coffin itself
however is shown below and as can be seen
its internal dimensions have been perfectly
designed to hold a model of the chamber sys-
tem. This model is aligned onto all six faces
of the internal space of the coffin, with the
serdab situated inside the stonework void on
the south side of the coffin, a highly appro-
priate place to put it since it is not technically
part of the chambers. The design of the cof-
fin slices off the entrance passage at the exact
point where the hieroglyphs start, and slices
the serdab exactly along its western face. The
measurements of the coffin contained in the
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available sources of reference information are
not sufficiently detailed to determine whether
the small nuances in the building, such as the
angled walls in the serdab, are also built into
the coffin’s walls. In the work of Labrousse
he does include all of the basic dimensions
of the coffin which show variances of a cen-
timeter or two in various places. However, it
would be unwise at this time to get into the
exact construction details and scale of this
model until a more detailed survey of the
coffin’s interior space is carried out. The fi-
nal illustration on the page opposite shows
the plan of the chambers when inserted into
the coffin space, and it shows that the cor-
respondence between the two is very close
indeed with variances of only a millimeter
showing on the technical drawings.

Conclusions

The Pyramid of Unas’ is the mod-
ern name by which we refer to this monu-
ment, but the Egyptologists have of course
translated the hieroglyphs which comprise the
original description of the pyramid and tem-
ple, and they have it reading as “perfect are

The internal coffin space

The ‘coffin’ is designed to ac-
cept a model of the pyramid’s

chambers




The coffin plan

Viewed from directly above
the model of the pyramid’s
chambers perfectly fits into the
internal space of the coffin

the places of Unas“. The name is utterly be-
fitting to the design because, as we have seen,
the architecture and planning is indeed pet-
fect. There is of course a touch of humour in
the title because the currently accepted plans
of the pyramid show an imperfect set of wall
lengths and design principles.

The Egyptologists drawn plans have
the chambers of the building containing dif-
ferent length walls on opposing sides of the
same chamber. They have passageways which
have differentlengths down each side, yet have
failed to question why this is the case. They
have a roof apex which is not in the center
of the room and angles on the roof stones
which are different on the north and south
of the same room. The coffin has a section
chamfered off one of the corners so that it is
not rectangular, and the heights of the three
passages in the building are different. There is
incomplete paint work on the west wall of the
chamber and drill holes in the floor located
at different distance from the side walls. The
stonework of the antechambers north wall
does not fit together properly, and there are
non horizontal stone joints in the main cham-
bet. The north wall of the main chamber has
a section which appears to rise upwards and
an adjusted star pattern above it. With such a
list of imperfections in the building so clear
to see did it not strike any of the Egyptolo-
gists as strange that the building was named
“petfect are the places of Unas® ?.

What can be discovered within this
monument is a set of architectural design
principles which make it abundantly obvious

that the building was not designed or built
by the same people that the Egyptologists
think that it was. The mathematical ability of
the architects alone is far beyond the known
scope of the people of that period in the
middle bronze age. The ability of the archi-
tects to construct a logical but hidden design
system though the building speaks not of
the bronze age, but of much more modern
times. Having the conceptual imagination to
plan an optical illusion of such size and then
carry out its construction to the astonishing
detail that is apparent in this pyramid is not
something that one easily associates with an-
cient people from 4,500 years ago.

If the ‘coffin’ in the main cham-
ber is designed to hold a perfect model of
the pyramid’s chambers then it is of course
not a coffin but simply a box. And if there
is no coffin then it follows that we do not
have a burial chamber beneath the pyramid
but only a very sophisticated architectural
puzzle. And if there is no burial chamber
and no coffin, then there have to very seri-
ous doubts indeed as to whether there was
even a Pharaoh named Unas. Distutbing as
this may seem initially it should be remem-
bered that the only reason that we think
that this building is the burial chamber of
the Pharaoh Unas in the first place is that
we were told so in the hieroglyphs on the
chamber’s walls. As we know that the archi-
tects were quite happy to destroy the hiero-
glyphs wherever they needed to enhance the
architectural illusions then, by implication,
they are telling us that the hieroglyphs are
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not important and that we can disregard the
stories that they tell. This fact is corroborated
by the placing of the model of the chambers
in the box thereby further negating the origi-
nal story told in the hieroglyphs, and we can
finally come to some conclusions regarding
this building and its architects.

It was designed by someone with a
commanding knowledge of mathematics and
architecture who also understood the prin-
ciples of optical illusions and how to apply
them to real objects. The architectural design
has been deliberately hidden from casual ob-
servation and this concealment has been en-
hanced by inscribing the walls of the building
with the words of a story designed to detract
attention away from the architecture. The
architects had a complete grasp of logical
thought processes and possessed the ability
to create a path of logic through their work
which we can still follow today. They had the
ability to survey to the most astonishing accu-
racy and to line up complex combinations of
objects to true north as and when required.
And finally they appear to have had very few
limits on either their use of time or energy,
since the building contains 40 tonne slabs of
rock carved to the most exquisite precession
imaginable.

The story that we have been told
about Unas by the Egyptologists is of course
correct, but it is nothing more than a re-tell-
ing of the story that was laid down by the ar-
chitects at the time that this building was con-
structed. When the Egyptologists tell us that
‘this building is the burial chamber of a Phar-
aoh named Unas’, the amount of effort that
has been involved in making this statement
by the academics should be appreciated by
us. It has taken the combined group of dedi-
cated Egyptologists well over one hundred
years to painstakingly put together the scripts
from the hieroglyphs and thereby the chrono-
logical list of Pharaohs and their respective
times and places in the supposed history of
ancient Egypt. Each of the ancient buildings’
attributed Pharaohs has successfully been
identified through rigorous and disciplined
academic and archaeological research and the
story of the old kingdom of ancient Egypt
has been duly documented. The Egyptolo-
gists are no doubt correct in every detail that
they have written, however they have been
writing about the wrong subject. The stories
of the Old Kingdom of Ancient Egypt are
just stories.

These buildings do not contain the
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coffins of the fictitious Pharaohs of the Old
Kingdom, and neither have they been robbed
by a band of deliquent tomb robbers some-
time after they were built. The treasures that
were placed in the chambers of these pyra-
mids are still there today - one simply needs
to understand how to look for them.

With that in mind, lets go treasure
hunting in the Great Pyramid of Giza.
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The Pyramids of Giza

Architecture beyond
our wildest dreams
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In comparison to the pyramid of
Unas the Great Pyramid of Giza is massive.
It’s volume is 25 times larger than that of
Unas’s and the complexity of its internal ar-
chitectural design makes that which we have
just studied look like the preliminary sketches
of a junior school science project. However,
we have learnt some very valuable lessons
in looking at the architectural design of the
Unas pyramid and we know the logical con-
cepts involved in its architecture. The first
thing that we should look for in the Great
Pyramid therefore is a mathematical design in
the entrance passage and one which is con-
cealed from us by the clever use of architec-
tural features.

Without getting into any detail at all
at this stage, what happens when you try to
apply the lessons that were learnt in the Unas
pyramid to the Great Pyramid is that you
get nowhere at all. There is no simple trian-
gular construction method used in the slope
and length of the entrance, and no amount
of manipulation of the geometry on a CAD
system yields any results of significance. This
should really come as no surprise to us be-
cause the Great Pyramid is probably the most
studied ancient building on the planet and it
would be highly unlikely to discover anything
so easily accessible that had not previously
been noticed. It is only after vast lengths of
time studying the monument’s architecture
that one can start to make any progress at all,
and it took nearly six years to completely pull
the design of the pyramid apart.

When you do eventually get to the
stage where you thoroughly understand how
the architectural design has been conceived
the problems that were encountered when
trying to locate the geometry of the entrance
passage become clear. It is not that the tri-
angular construction of the entrance passage
slope has been concealed in any particularly
difficult way, or that the architects have used
an especially complex combination of trian-
gle side lengths and builders units, the cause
of the problems is actually something much

simpler to understand. The entrance to the
Great Pyramid of Giza is not located where
the Egyptologists think that it is and the ‘en-
trance dootr’ and ‘entrance passage’ are actu-
ally nothing of the sort. In later chapters all
of the constituent components of the pyra-
mid’s architecture are explained, and illus-
trations of the ‘entrance‘ area will make the
picture just presented a lot clearer. For now
we need to start our journey into the Great
Pyramid in the most peculiar way - our quest
to unravel its mysteries will start in France
and England towards the end of the 17th
century where there is an interesting story to
be told.

The invention of the long case or
“grandfather” clock, in which the move-
ment of the clock mechanism is regulated
by means of a large pendulum which swings
from side to side within the casing may seem
far removed from the subject at hand, but
actually provides the most suitable starting
place for our quest. The length of the pen-
dulum in such a clock is not a quantity which
can be varied by the clock designer as the
amount of time required for the pendulum
to swing from side to side is dependent ex-
clusively of the pendulum’s length. Or so the
inventor of the clock thought as he happily
started to produce these wonderful new time
pieces in the capital city of his European na-
tion. The clocks worked wonderfully, and in
addition to looking elegant and quickly be-
coming a fashionable addition to the homes
of the noblemen of the era, also kept the
time correctly. These clocks kept time so
well that the government decided that they
would be of great use in the offices of the
many overseas territories that they ‘owned’
at the time, and dully loaded the clocks onto
the best boats of the day and set sail for far
off shores.

Much to the dismay of the clock’s
British engineers and inventor, it was not
long before the postal system was bringing
home news of how awful these new clocks
were at keeping time - apparently they were
losing significant amounts of seconds in a
day and what was worse, within the political
context of the era, was that it was a French-
man who had found the errot.

Once the mechanical elements of
the clocks had been diagnosed as function-
ing perfectly, the time keeping problem was
sent back to the scientists of the epoch who
immediately recognised where the problem
lay and, in a manner in which only scientists
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can, they became quite excited. As they ex-
plained at the time, the accurate timekeeping
of the clock depended on two factors and not
just the one that they had previously thought.
The length of the pendulum is the first of
these factors and the force of gravity acting
on that pendulum is the second.

This meant that if the clocks were
functioning mechanically correctly, then the
gravitational force at the locations where they
were malfunctioning must be different from
in London where they had been invented.
Once they had got over the shock that any-
thing could be different than in London, they
quickly realised that if the gravitational force
was different at these overseas locations, then
there was a very good chance that the world
was not round. To be more precise, since they
had long since gone into three dimensions,
what they actually realised was that the world
was not a perfect sphere. In fact they immedi-
ately realised that not only did they now know
that the world was not spherical, they actually
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had no idea at all what shape the planet was,
since the variations in the clock’ timekeep-
ing varied from country to country. What the
scientists requited was either a tabulation of
the errors that each of these clocks was pro-
ducing, so that an estimate of the distortion
to the world’s assumed spherical shape could
be deduced, or a piece of inspirational and
highly imaginative thinking from a genius.

The later was produced by the lead-
ing scientific thinker of the day, who pet-
formed some revolutionary calculations
which left many contemporaries bewildered
by their complexity and methods, after which
he confidently declared,

“The distance from the North
pole to the South pole is less than the
equatorial distance from one side of the
planet to the other by a factor of one part
in two hundred and thirty”.

The fact that he was wrong was luck-

Newton’s Earth

Isaac Newton was one of the
many physicists who attempted
to calculate the exact shape

of the earth’s cross section
and, like all others before him,
got it wrong by quite a wide
margin. His calculated value
is shown here with the scale

greatly exaggerated

Ellipse



ily not noticed at the time because nobody
had any way at all of verifying the informa-
tion and mankind had not yet developed a de-
sire to launch inter-continental ballistic mis-
siles at each other, and the 6.5 km by which
they would consequently miss their targets
by would not become important for another
few hundred years. It was also quite fortunate
that the discrepancy in the calculation was not
detectable as the scientist was Sir Isaac New-
ton, and his reputation as quite an exceptional
Physicist may well have been questioned. This
serves as an excellent example of one point
which is salient to this book - if you collect
large amounts of data from all over the plan-
et, give the problem to the world’s greatest
Physicist of the time, arm him with a myriad
of books and unique calculation methods, he
will still get the shape of the planet wrong by
a significant margin - it is a very difficult cal-
culation to perform. What Newton did cal-
culate was an approximation of the Earth’s
shape, along with a factually correct statement
that the shape of the planet was that of a ob-
late spheroid (a polar flattened sphere).

We can come back to the shape of
the Earth later in this chapter, but for now we
should look at a second perplexing item from
the seventeenth century regarding the planet
on which we live. Not only was the shape
of the planet unknown, but nobody either
seemed to have the slightest idea what size
the planet was. It was definitely quite big, as
the scholats in Athens nineteen hundred years
prior had been able to estimate the size of
the planet by using an ingenious method us-
ing a stick located at various places around the
countryside and the length of its shadow at
various times in the day, and had come to the
conclusion that the Earth was about 250,000
stadia around the equator. The French Royal
court in the 17th century decided with wis-
dom that it was way past time that we stopped
talking about the size of the Earth in terms of
how many Greek stadia would fit around the
equator and formally asked the French scien-
tists of the day, in what must be one of the
most grandiose requests of all time, if they
could kindly measure the exact size of planet
Earth.

The scientists who took up the chal-
lenge was Jaques Cassini who in 1700, along
with his father, undertook the task of meas-
uring the exact distance from the North to
the South of France, starting in Dunkirk
and ending in Collioure - an idyllic Mediter-
ranean town situated to the south of Perpig-

nan. The path between these two locations
ensured that the measurements started and
finished at sea level, encompassed the larg-
est distance possible within the borders of
France and lay on a North-South line. The
results of the surveying work and accom-
panying mathematical calculations lead to
two outcomes. The first was that France and
England started to have a dispute about who
knew the shape of the planet correctly, since
the French had decided that the Earth’s
spheroid was flatter at the equator than at
the poles in contradiction to Newton. The
second was that the French invented the
Metric system of measurement by basing
it on a highly rational concept of dividing
the distance from the equator to the North
pole by an exact number, and calling the re-
sulting distance ‘one metre’. The most con-
venient number to divide the pole to equa-
tor distance by was 10 million, thus giving
the length of a metre as being 39.37 British
inches. The concept behind the French idea
was eloquent as all measurements would be
in natural units which related to the Earth
and were therefore not based on arbitrary
distances such as Roman stadia or British
people’s foot length.

Unfortunately, but not unsurpris-
ingly, if you spend two years of your life
walking from the North to the South of
France carrying a tripod, notebook and pen-
cil, you do not get a perfect measurement
of the Earth’s shape. Instead of the distance
from the equator to the North pole being 10
million metres as was intended, it is actually
1965 metres longer, with the unfortunate
result that the metre is an arbitrary unit of
length measurement. In terms of surveying
accuracy in 1700%, the accomplishment was
extraordinary, but in terms of delivering the
conceptual plan at the outset, it failed, and
illustrates once again how difficult the meas-
urement of the shape or size of the planet
Earth can be.

So, at the start of the 18th century
the French and the British were the only na-
tions who were aware of the shape and size
of the very planet that they lived on, and
they were in disagreement with each other
about it. Over the next 150 years the top
names in mathematics all attempted to re-
fine the calculations involved in determining
the planet’s shape, but it was not until the
1950’ that any sort of consistent accuracy
began to emerge in the quest for a definitive
planetary shape and size.
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During the Second World War many
technological breakthroughs were made on
both sides of the conflict, including the de-
velopment of the aircraft detection system
now known as Radar. Once the war was over
there was a vast surplus of large, powerful ra-
dar dishes available to the general public, and
one or two of the more inquisitive members
of society realised that the apparatus could be
used in the detection of radio signals from
outer space - and the science of radio tel-
escope observation was invented. The early
days of this subject are filled with fascinating
stories of scientists on ladders scraping bird
droppings out of antennas and other highly
dedicated behaviour. The telescopes wete re-
fined and enlarged and not before long, ra-
dio telescopes began to go into operation all
around the world.

One of the by-products of this sci-
entific exploration of the universe was that by
employing two radio telescopes which were
situated at large distances from each other,
and by pointing them at the same radio source
in the sky, you could compare the results of
the observations. And the comparison of the
results of these observations can then be used
to calculate the exact shape of the planet, as-
suming that you know exactly where the two
radio-telescopes are geographically situated.

The latter point is another one of
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those annoying scientific problems, because
if you have two telescopes on either side of
the planet ;which would be the ideal situation
to produce the best results, then you need to
know the shape of the Earth to determine
exactly where the telescopes are located. And
since this is exactly what you are trying to
measure, error margins once again arise in the
results. However, the results are significant-
ly better than those produced by any other
means available, and the size and shape of the
planet can at last be specified with some ac-
curacy, with error margins reducing down to
a few metres, rather than kilometres.

The breakthrough in the quest for
the planet’s shape eventually comes when
you have the ability to launch objects into
space, attached to which are measuring de-
vices which can accurately determine the
shape of the planet below. The first of the
wortld’s observation satellites were launched
in the 1960’ and this method of measure-
ment solved the riddle of the Earth’s dimen-
sions with absolute certainty. Since the 1960’
the interest in the mathematics of calculating
the dimensions of our planet has completely
stopped. We now know the exact shape and
size of planet Earth.

That is except for one rather obvi-
ous point - that the Earth that we observe on
a daily basis as we walk through the country-

WGS84 reference ellipsoid

The reference ellipsoid can

be thought of  as mesh which
encases the planet. There are
areas where the observer is
below the average height of
the mesh and others, such as
the high mountains, where the

mesh is below.



side has some very large lumps of rock pro-
truding from it, in the form of mountains. It
also has some very low lying lands which are
lower than the average sea level around the
world, and once again we have the problem
from which this chapter takes it’s title, that
the earth is not round. What is required to
accurately determine positional co-ordinates
is some sort of idealised globe which gives
the closest approximation to the shape of
the Harth and one on which everyone on the
planet is agreed upon. In some places the
mountains will rise up above this ideal shape,
and in some places the land will go below it,
but as a reference system for locating places
on the planet it will work perfectly.

This concept is what gave rise to the
reference ellipsoid which is used for all mod-
ern navigation systems and which started out
as a document known as GRS80 , the number
at the end of the name being the year in
which it was formally adopted by the world’s
scientific community. It was superseded in
1984 by a minor revision and given the name
of WGS84 and this is the ellipsoidal reference
datum by which aircraft navigate, global posi-
tion systems (GPS) operate, and is essential to
the functioning of much of technological ap-
paratus which we take for granted each day.

So, from the early measurements
of the Greek empire, to attempts in the late
middle ages to determine the size of this
wonderful planet we live on, it was not un-
til 1984, only 26 years ago, that the human
race finally settled on an accurate and unified
result. There are a number of points to take
from the story of the search for the Earth’s
dimensions which will become important to
us as we make our way through this work.
First is that you do not know that the Earth is
anything other than round, or spherical, until
you have some manner of observing the fact
in detail - in our case the timekeeping errors
of the ‘Grandfather’ clock. Secondly is that
even when you have noticed that the shape
is not spherical, it is then particularly difficult
to determine the precise nature of the distor-
tion of the planet’s surface. Thirdly, that until
electronic technology is available, the meas-
urement of the Earth’s size and shape are by
no means accurate, and then the only way to
determine the details with absolute precision
is to send a spacecraft off the planet and ob-
serve from the outside, looking in.

Having comprehended the difficul-
ty of determining the size and shape of the
planet we live on it will come as quite a sur-

prise to you, as it did to me, to learn that the
Great Pyramid of Giza’s architectural design
is a geometrically perfect model of the Earth’s
oblate spheroid.

This statement is all that is required
as the basis of a hypothesis to unlock the
architectural treasures of the greatest build-
ing on this planet. It is also a statement
which when proven, as it will be in the fol-
lowing pages of this book, has profound
consequences on the comprehension of the
origins of our very existence, since implicit
within it are currently inexplicable historical
anomalies.

Let us now make our way to the
deserts of Northern Egypt and take our first
look at the Great Pyramid of Giza.
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THE INVISIBLE PYRAMID

If we are to apply diligent scientific
analysis to the structure of the Great Pyramid
in order to test the hypothesis that its archi-
tectural design is based on the Earth’s ellipti-
cal shape, then a prerequisite of that analysis
is the determination of accurate details of the
dimensions of the structure itself. What we
need as a starting point is a very accurate sut-
vey of the building;

This  task
was wonderfully ac-
complished in the
late 1800’ by a Scot-
tish surveyor, Sir Wil-
liam Flinders Petrie,
who spent two years
meticulously meas-
uring the pyramids
at Giza to the high-

est accuracy possible. His resulting work, “The
Pyramids and Temples of Gizeh’ was pub-
lished in 1883 and is a fascinating study of
both the monuments on the Giza Plateau and
the daily lifestyle of the Egyptians in Cairo
at the time. The book is a large bound vol-
ume which would fill up a large portion of
the table on which you would place it, and is
nearly 10cm thick due to the elaborate hand
bound pages and covers. Luckily, due to the
work of specialists in the last few years, it has
been fully digitised and made available on the
internet.

To ensure that the vital dimension
data contained in this work was indeed accu-
rate, I compared the on-line and otiginal man-
uscripts against each other and checked and
compared all of the numerical data. There was
only one discrepancy in the whole of Petrie’s
work which T came across, and this was not
due to a type setting error in the on-line ver-
sion, but an original calculation error on the
part of Petrie during the transposition of his
raw data. He unfortunately transposed some
of his calculation mathematics and incorrect-
ly stated the relative positions of the second
and third pyramids on the Giza plateau - the
details and corrections to this error have now

been appended to the on-line version of the
work , although you will often come across
the consequences of this error appearing in
quite significant published works, including
those of academic institutions.

The second piece of survey work
that is vital to the analysis of the Great Pyra-
mid is that which was published by the Ger-
man engineer who was commissioned by the
Egyptian government in the 1990% to sur-
vey the small internal shaftways within the
structure by means of remote robotic sens-
ing. The robotics engineer in question, Mr.
Rudolf Gantenbrink, published the results
of the survey work on an on-line web site
and it is due to this bold decision on his part
that the structure can fully and successfully
analysed. The results of the surveying car-
ried out by Gantenbrink is contained within
the CAD drawings which are available on
his site, and it is this data which is tabulat-
ed in the surveying appendix to this book.
For the reader who wishes to cross check
this data, a CAD drawing display computer
programme would be required which can be
freely downloaded from a variety of loca-
tions on the internet.

The third and final source of in-
formation for the Great Pyramid’s dimen-
sions is the book of Dr. Mark Lehner “The
Complete Pyramids” which is considered a
standard introductory reference work for
the study of the Giza pyramids along with
the many other pyramids located around
Egypt. Whilst not a piece of surveying work,
the book does contain small details gleaned
from the archaeological work of Lehner
which fill in some of the small omissions in
the earlier work of Petrie.

With this accurate surveying data
to hand we are now in a position to be able
to elaborate upon and test the hypothesis
which is at the core of this analysis of the
Great Pyramid.
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Scale drawing taken from the survey works of
William Petrie and Rudolf Gantenbrink.
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The Hypothesis

That the architecture of the Great Pyramid
of Giza is based on a geometric model of the
Earth’s cross-sectional elliptical shape, and
the base length of the structure is a represen-
tation of half the polar circumference of that
ellipse.

What may not be immediately appar-
ent from this statement, but which is essential
to the understanding of the elaborate archi-
tectural design of the Great Pyramid is that
if the hypothesis is correct then two possibili-
ties arise from it. The first is that if the height

The invisible pyramid

~ to his meticulous attention to detail he was

Since the Great Pyramid is a struc-
ture which has undergone significant weath-
ering and degradation since it was built ap-
proximately 4,500 years ago, it is in no state
at all to give us accurate measurements of
its external structure - something which the
architects were no doubt fully aware would
happen over time. The apex of the pyramid
does not exist, and there are very few of the
original casing stones which made up the ex-
ternal structure of the monument still intact
which could give us a large enough distance
over which to accurately measure the side
gradient.

It was these facts that were in part
the motivation behind Petrie’s explorations
in Egypt, to determine exactly what shape
and size the original structure must have
been from the remains that are present. Due

The Great Pyramid stonework

The external stonework of the
Great Pyramid is weathered
and largely dilapidated.



The principle architectural
design

The three steps required to cre-
ate the external design of the
pyramid are shown here

 Great Pyramid of Giza
 Scale drawing taken from a CAD file of the
surveying work of William Petrie’s 1883 survey.

can also be performed on paper without ever
visiting Giza, once the architectural design of
the monument is understood.

If the hypothesis is correct and the
base length of the pyramid represents half
the elliptical circumference of the Earth, and
if we know exactly the proportions of the
Earth’s elliptical shape as we do, then calcu-
lating the height and side angle of the pyra-
mid is no more complex a matter than find-
ing a suitable mathematical formula for the
circumference of an ellipse. This can be then
applied to the easily measured base length of
the pyramid and the building can once again
start to assume its former shape. This system
of construction is shown in the illustration
below.

The formula for the circumference
of an ellipse is not the simplest of mathemati-
cal equations, unlike it’s sister shape, the cir-
cle, whose circumference formula is known
to school student across the globe. In fact
the formula for the ellipse is so complicated
that it lead mathematicians to search for an
approximation formula that could be used in
every day calculations. The best of these for-
mulae, and one which is used to this day, was

n

calculated by the Indian mathematician Srini-
vasa Alyangar Ramanujan, a self-taught gen-
ius who was born on 22nd December 1887
and who produced vast volumes of original
work. His ellipse circumference approxima-
tion formula states that the circumference of
an ellipse is given by

c=7(3(a+b)—+Ba+b)a+3b))

where a is the larger of the ellipse’s two radii
(known as the semi-major axis) and b is the
smaller of the two (known as the semi-minor
axis) and c is the ellipse’s circumference. In
an attempt to keep the majority of the math-
ematics of this book contained in the ap-
pendix, I shall not elaborate upon the math-
ematical workings required to understand the
pyramids architecture in the main text of the
book. If the reader wished to study the al-
gebraic workings (which are fascinating) then
they are laid out in the mathematics appendix
and referred to in the text.

Using this formula on the known
size of the Farth from the reference ellipsoid
WGS84 referred to in the previous chaptert,
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the circumference of the Earth’s reference
datum ellipsoid can be calculated accurate to
one one thousandth of a millimetre. What
is fascinating about Ramanujan’s formula is
not the astonishing accuracy that it produces
but, as will be shown in a later chapter, that
this is the same formula that was used by the
pyramid’s architects when the structure was
designed.

However, for now we are trying to
prove the hypothesis, and for this we need to
rework Ramanujan’s formula so that it gives
us the polar diameter of the elliptical cross
section of the Earth. Since the pole-pole di-
ameter of the Earth is less than the equato-
rial diameter (as shown by Newton) and will
represent the height of the pyramid if our
hypothesis is correct, then we need to rework
the formula so that the semi-minor axis & is
given in terms of the circumference. What
would also be useful would be to replace the
term for the semi-major axis « in the formula
and state it in terms of &, which can be easily
achieved as we know the proportion of the
Earth’s radii. For this purpose we can intro-
duce the letter f into the equation where a=f
and also the letter L to represent the base
length of the pyramid which, as the hypoth-
esis states, is half the elliptical citcumference.
Ramanujan’s formula can then be reworked to

give the height of the pyramid.

" 4L
7(3(f+1)— V3 + 10f—3)

This is our first glimpse at the math-
ematical genius that is at the heart of the ar-
chitecture of the monument. Notice that the
height of the pyramid is defined in terms of
a fraction, the numerator of which is 41, or
four times the base length of the pyramid.
And since the pyramid has four sides to it, all
of which are a slightly different length, then
we do not have to make an arbitrary decision
as to which of the sides we use in the equa-
tion - we are being told to use them all. This
immediately adds a statistical error balance
into the equation for the height of the pyra-
mid and starts us off in the accurate manner
which will be required for the full analysis of
the structure. It also strongly suggests that the
perimeter of the pyramid’s base is an essential
part of the reconstruction of the building’s
architecture. The denominator of the equa-
tion has only one term in it, / ,and since this
is the ratio of the Earth’s elliptical radii, the
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denominator is a constant. In effect, the
equation can be considered as stating that
the height of the Great Pyramid of Giza is
equal to its base perimeter divided by the
shape of the earth.

The first test of the hypothesis is
to plug in numbers into this equation, those
numbers being the base perimeter of the
pyramid and the ratio of the Earth’s radii.

From the WGS84 reference datum
on the Earth the radii of the planet’s ellipse
are given as

a= 6,378,137 m
b= 6,356,752.3141 m

which gives a ratio of the two radii fas
f=1.00336409

This is effectively the same number
that was originally calculated by Newton
when it was first realised that the Earth was
a oblate ellipsoid. The flattening of the polar
radius stated in WGS84 is 1/298.257 com-
pared to the figure that Newton derived of
1/230.

The second set of numbers that we
require are the base lengths of the pyramid
from Petrie’s survey work, in which he docu-
ments the following

Northern Base Length ~ 230.36276 m
Eastern Base Length 230.31958 m
Southern Base Length ~ 230.36530 m
Western Base Length 230.34244 m

From which we can derive

Perimeter 921.39008 m

It should be noted at this point that
the original survey of Petrie was conducted
in inches, and that the exact measurements
that he reported in his work have been trans-
posed in this book into metric units. The five
decimal places of accuracy which are shown
above are not representative of the accuracy
of the survey work, but are a consequence
of that transposition.

Plugging in these numbers into
the reworked Ramanujan formula gives the
height of the pyramid from the hypothesis
as being

Pyramid Height 146.397 m



CAD side angle overlay

The initial calculations of  the
pyramid’s side angle and height
overlaid on a CAD drawing of

Petrie’s surveying measure-

ments.

From this height calculation the angle of the
pyramid can be deduced by performing a sim-
ple trigonometry calculation with the average
base length, yielding an angle for the pyra-
mid’s sides of
Pyramid Angle 51° 48 25”

The simplest way of comparing these
calculated figures to the structure is by visually
overlaying them on top of a known drawing
of the pyramid’s cross section. In the illustra-
tion below the red calculated face angle of the
pyramid is shown overlaid onto a CAD drawing
of the pyramid drawn from Petrie’s surveying
measurements, and the remarkably close fit be-
tween the two sets of data can be seen immedi-
ately.

A second way of checking the numeri-
cal results of the calculation is to compate them
to Petrie’s surveying. He performed numerous
angle calculations on the pyramid, many of
these being based on assumptions regarding the
way in which the various passageways within the
structure emerged on the outside stonework.

Whilst these assumptions may well be true, it
is wise to ignore them and rely on his meas-
urements of the few remaining casing stones
which still lie around the pyramid’s base. In his
work he reports that the angle of the stones is
51° 46’ 45” which compares favourably with
the numerical result calculated previously. The
comparison of the height is largely academic
(since it is dependent only upon the calcula-
tion of the side angle) but is non the less in-
teresting as it gives us a linear measurement of
the difference between the two sets of results
- angular measure being much harder to visu-
alise and therefore compare. Petrie calculated
the pyramid’s height as 146.71m which was
deduced using assumptions in the side angle
measurements, a figure which also compares
well with that from the hypothesis and gives
a difference between the calculated and ‘sur-
veyed” height of 31cm.

What can be concluded about this
simple hypothesis is that it produces numeri-
cal measurement results which compare very
well indeed with the existing structure. This, as
classical Egyptologists would no doubt point
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out, could quite well be coincidence as the Great
Pyramid of Giza must compare favourably with
any number of geometric objects if sufficient
manipulation of the mathematics is performed,
and it would be impossible to argue with this
position. What is required is further evidence
that the mathematical similarities between the
the building’s architecture and the cross sec-
tional shape of Earth’s metidian are intentional.
Luckily the architects have provided exactly this
corroborating evidence, and in abundant quan-
tities.

The base of the Great Pyramid is
where the second clue to the design principles
incorporated in the structure can be found.
When the pyramid was constructed it was not
simply placed in the Egyptian desert with noth-
ing surrounding it, but was finished off with an
elaborate pavement and foundation structure
which encloses the whole of the base area. It is
the remains of this pavement upon which the
thousands of tourists who visit the monument
walk each year, and to which Petrie and Leh-
ner both pay close attention to in their works.
In particular Lehner’s detailed reconstruction of
the building methods employed in this section
of the site show quite clearly that the architects
designed a precisely measured foundation plat-
form under the pyramid which he reports as ex-

Foundation Platform
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tending 38cm outside the base line of the casing
stones. The width of this foundation platform
excess, which we can call the plinth, is important
in the comprehension of the reason for it exist-
ence and it is fortunate that Lehner included the
measurement of this feature of the pyramid in
his work, as it is one of the few omissions from
that of Petrie.

We know from Petrie that the aver-
age base length of the pyramid’s constructed
angular face where it meets the floor level of
the building is 230.35m and the foundation
platform excess surrounding it is 0.38m on
both sides - giving the base length of the outer
delimiting squate boundary of the construc-
tion as 231.11 m. A simple calculation of the
plinth width divided by the foundation platform
length gives a quite fascinating result that the
plinth is 1/304th of the platform length. This
proportion is similar to one which we have seen
before and is the measure of the flattening on
the Earth’s radii that Newton was so keen to
determine and which he calculated as 1/230th
, which was finally calculated with accuracy for
the first time in 1980 as being 1/298.257th.
Whilst the figure derived from the foundation
platform is not exactly the same, the error mar-
gins in the reported works of Petrie and Leh-
ner must be taken into consideration which are
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The foundation platform

The design of the foundation
platform is the principle feature
of the lower section of  the
pyramid to which the stonework
is aligned

The bedrock of the plateau was
cut and stepped to provide a solid
base for the pyramid construction.

1.27cm and 0.5cm respectively. So what we can
factually determine about the value of the ratio
of plinth to the foundation platform lengths is
that it will statistically fall around the values of
1/308th as a maximum and 1/299th as a mini-
mum.

When the pyramid is viewed from
above and the two squares, that of the casing
stone joint with the floor level and that of the
plinth are considered, then the concept on dis-
play becomes apparent, as shown in the illustra-
tion opposite. By constructing an ellipse whose
minor diameter touches any two opposite slop-
ing casing stone edges of the pyramid, and a
major diameter which touches the foundation
platform edges, the resulting ellipse is an accu-
rate drawing of the Earth’s elliptical polar cross
section, lending substantial credence to the orig-
inal hypothesis. In fact it does more than add
some credence to the original hypothesis, it sug-
gests strongly that base length that was intended
to be used when looking at the pyramid is that
of the foundation platform and not that of the
stone face blocks. If you consider the construc-
tion methods shown below, it is apparent that
the foundation platform would have had to be
accurately measured and aligned before the cas-
ing stones were laid upon it. The foundation
platform edge must therefore have been the pri-
mary base reference point of this structure for
the architects.

A reconsideration of our hypothesis
also yields a problem with the first applica-
tion of that hypothesis to the base length of
the sloping pyramid casing stones. The world,
as we sorted out in the previous chapter, is not
a regular shape as the terrain of the planet in-
cludes mountains and valleys, and is as rough in
form as the current state of the pyramid itself.
So the thought of reconstructing a perfectly
shaped ellipsoidal cross section of zhe Earth
itself is an illogical concept. However, we can

The foundation |:l|-3l‘f1'_'ll‘l‘f'i-‘|"|l'3!5 aid
in place around the bedrock
h hlthj.- accurate level-

quite logically create a perfectly formed geo-
metric reconstruction of the Earth’s ellipsoidal
reference datum. This masterful use of precise
logic is exactly the same type of thinking that
we came across in the pyramid of Unas and
is why the architects left the foundation plat-
form on the Great Pyramid extending 38cm
out from the base line of the sloping pyramid
face. By doing so a reference ellipsoid can be
recreated from the foundation length of the
pyramid, and it is this reference ellipse upon
which a// of the pyramid’s internal geometry is
based. The subtle variance between these two
methods of reconstructing the ellipses makes
little difference when initially recognising the
geometric patterns within the pyramid’s archi-
tecture, but makes a substantial difference in
the latter stages of the work.

So we can now go back to the sur-
veying data and re-apply the hypothesis to the
foundation platform length of the pyramid in
exactly the same manner as we originally ap-
plied it to the casing stone base length. The
foundation platform perimeter measurement
around the pyramid is an addition of 921.39 m
(the surveyed length of the four sloping sides)
plus 8 plinth widths of 38cm, giving the pe-
rimeter as 924.43m. This yields a height for the
cross sectional ellipse of the Earth’s reference
datum, and therefore the height of the pyra-
mids external reference geometry of 146.88m
and of course the identical side angle as previ-
ously which is deduced mathematically from
the height.

Applying the hypothesis in this man-
ner to the foundation platform length could
be considered as stretching the hypothesis
slightly too far, but once again the architects
have provided corroborating evidence which
helps verify that this method of application is
correct.

The casing stones were |.‘-d-sT
~ tioned an top of the found 4% :
platform leaving a section of '&
d, %
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‘Invisible’ geametric
framewaork.

Revisiting The Cubit

We have already had a detailed look at
the cubit measuring system used by the ancient
Egyptians and have established that the monu-
ments of the Old Kingdom were built using the
cubit rod as a measuring standard.

The length of the cubit was diligently
studied by Petrie in Chapter 20 of his survey-
ing work in which he concluded that the best
deduction of this measurement was 20.620
inches with an error margin of 5 thousandths
of an inch, or 52.375cm with an error margin of
one tenth of a millimetre. The accuracy of this
measurement was achieved from surveying the
main chamber of the pyramid in which he used
callipers to determine exact distances involved
with highly accurate results, and although this
value can be shown to be slightly incorrect due
to an assumption on the part of Petrie, this val-
ue for the cubit will suffice at this stage.

What has puzzled Egyptologists for
many years is why the base length of the Great
Pyramid is not an exact number of cubits in
length, as would be expected since this was the
starting point of the construction. Looking
again at the four base lengths of the pyramid
from Petrie’s survey work, with the distances
transposed into cubits, the reason for that puz-
zlement becomes apparent.
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Northern Base Length 439.84 cubits
Eastern Base Length 439.75 cubits
Southern Base Length 439.84 cubits
Western Base Length 439.80 cubits
Perimeter 1759.22 cubits

None of the base lengths is a whole number
of cubits and the perimeter of the base of the
pyramid also does not give a regular figure.
However, when the length of the foundation
platform is considered things start to look con-
siderably different.

North Platform Length ~ 441.29 cubits
East Platform Length 441.20 cubits
South Platform Length ~ 441.29 cubits
West Platform Length 441.25 cubits

Platform Perimeter 1765.03 cubits
The sides of the pyramid’s founda-
tion platform can be seen to come in adjacent
pairs, where the addition of any two adjacent
foundation platform sides will add up to a
half-cubit measure, and the resulting perim-
eter of the structure is approximately a whole
number of cubits. This fits in with the ac-
cepted system used by atchitects that we saw

Geometric reference pyramid

The purpose of  the foundation
platform is to provide a refer-
ence framework around the

monument.



The reference side angle

By using the foundation
platform as a primary reference
the angle used in the geometric
construction can be found

in the Unas pyramid, that they always tend to
employ rational distances based on the meas-
urement unit with which they are working,
We should note, however, that we are using a
value of the cubit which is derived from sur-
veying measurements, and therefore adopting
a perimeter length of 1765 cubits is nothing
more than a good approximation with which
we can work with for the time being,

If this calculation of the perimeter
length is correct then the reason for the pe-
rimeter, rather than any individual side, be-
ing a whole number of cubits is, as we saw
in the equation for reconstructing the pyra-
mid’s original shape, the numerator of the
fraction is the perimeter of the structure. So
not only have the architects pointed us in the
right direction, they have also given us a way
of measuring the foundation length of the
pyramid from the comfort of our office desk.
If we deduce that the perimeter of the foun-
dation was intended to be a whole number
of cubits, then we can easily determine the
average length of each side of the founda-
tion sides as being 1765/4 cubits or 231.105
metres and from it the height of the pyramid
as 146.878m.

Having determined what looks like
the starting point for the Great Pyramid’s
architectural construction as being the foun-
dation platform’s perimeter of exactly 1765
cubits, we can now go back to our hypoth-
esised method of construction and calcu-
late with more accuracy the side angle of
the pyramid. To do so we need to diligently
analyse the construction logic that we have
determined to this point to ensure that we
do not make a mistake at the very beginning
of our work. We know that

1) The foundation platform of the
Great Pyramid probably has a perimeter
length of 1765 cubits and so the average
length of each side is 441.25 cubits

2) The core masonry of the pyra-
mid is set back from the foundation plat-
form base line by 1/298.257th of its length
equally divided between both ends of the
base , by a value of 0.74 cubits on each

3) The height of the pyramid can
be calculated from the foundation platform
petimeter length using the elliptical circum-
ference formula of Ramanujan.

It may seem superfluous to re-state
these facts but from them we can see one

2B80.437 cubits

i

Reference pyramid
side angle
51248'25.81"

—»~: 0.74 cubits -

441.25 cubits —m8 — — .|
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crucial point which may otherwise become
lost in the work. That point is that there are
two base lengths shown in the architecture,
one for the foundation platform and one for
the core masonry, but only one height. This
means that the geometric reference pyramid
and the core masonry must contain different
side angles, as shown in the illustration on the
opposite page with the horizontal scale gross-
ly distorted.

At this stage in the analysis of the
architectural design principles this tiny differ-
ence is largely irrelevant, but as we progress
onwards it will become vital in unlocking the
details of other pyramids in the Giza complex.
It is also fascinating to note that if this is cor-
rect then the side angle of the pyramid’s core
masonry does not constitute part of the geo-
metric design structure of the building, and
other than it allows us to check our surveying
data, it is essentially a highly crafted illusion.
The only dimension detail of the pyramid
that we really need to know with any certainty
is the foundation platform length, and this
principle design concept is one of the master-
pieces of the building’s architecture.

As the pyramid’s external structure
of the casing stones falls apart over time, and
the sands of the Egyptian desert accumulate
around the pyramid’s base, debris will end up
covering the pavement area of the pyramid,
and will protect the primary part of the struc-
ture from damage. This is exactly the state
that Petrie found the pyramid’s to be in when
he conducted his survey in the late 1800%, and
he reports that piles of debris were stacked
up to a height of several metres all around
the pyramid’s bases, causing him to have to
bore down through them to determine base
lengths.

What we have determined in this
first look at the pyramid is that the hypothesis
does seem plausible and there are significant
architectural features within the building that
conform to the proposal. It will not be until
later that we will be able to see that there is
actually a lot more accurate manner in which
this base length was formed and that all that
we have looked at so far is simply the archi-
tects rough workings which were specifically
designed to attract our attention.

We are now in a position to be able
to continue our search for the entrance to the
structure, armed with a quite solid base to
work from.
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IN THROUGH THE OUT-DOOR

Shaft exit points

The three steps required to cre-
ate the geometric location of the
shaft exit points

Scale drawinsg taken from 3 CAD e of the
Sueying work of Wilkam Petrie in 1883,

One of the criticisms often levelled
at works which analyse the Great Pyramid’s
architecture is that they are loosely put to-
gether, rely on inaccurate information, and
introduce random concepts throughout the
work in order to substantiate incorrect re-
sults.

In order not to progress in a similar
style we must be diligent in the extreme with
the manner in which we look for the entrance
to the structure. We have already set out a hy-
pothesis, and to it we must add nothing at all
if it is to stand up to thorough examination.
For if they who designed and built this mon-
ument were so diligent in their work, then
those who chose to analyse their work must

ramid of Giza

do so with the same immaculate attention
to detail. Consequently the only item on the
pyramid that we can use as a starting point
in locating the entrance to the structure is
the base of the pyramid, which we have de-
termined in the previous chapter is probably
the foundation platform edge. Even more re-
stricting is that we only have the two ends
of the foundations, the base centre, and the
elliptical cross section of the Earth as cur-
rently defined reference points.

You will recall from the entrance
structure of the Unas pyramid that there
was a logical and linear design flow to fol-
low, and so we find ourselves at the Great
Pyramid stranded at the end of the foun-
dation platform, looking for somewhere to
which we can construct a geometric line.
The are very few options indeed, and the one
which is to help us on our way is the tangent
line taken from the foundation platform end
point up to the earth shaped ellipse. From
this point on the ellipse we can now produce
a second geometric line which returns back
down to the foundation platform at its cen-
tre point. This simple geometric construc-

MNorth ——
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tion is shown in the illustration in which the
remarkable geometric coincidence with the
pyramid’s upper north shaft exit is clearly
visible. A similar coincidence at the south
shaft exit point would be apparent if the
same construction were to be repeated from
the southern end of the foundation platform
in the same manner. The geometric construc-
tion line which we have just created appears
on the diagram to pass through the shaft’s
exit point on the pyramid face, an occurrence
that is so unlikely to have happened by chance
that we need to look at the precision of the
coincidence in significantly more detail.

The first task in the analysis is to
retrieve the accurate surveying information
from the appropriate document so that the
exact details of the shaft’s construction can
be quantified. For this we need the robotics
survey of Gantenbrink in which the survey-
ing data is presented in the form of a compu-
terised CAD drawing. The data for each of
the individual blocks of stone from which the
shaft is constructed are listed in the survey-
ing appendix, this tabulated data being taken
directly from the original CAD drawings of
Gantenbrink. The accuracy of this data is
without question as when the Upuaut website
was first launched on the internet the web-
server directories where the CAD drawings
are stored were left open to the public, allow-
ing anyone who so wished to download the
original CAD drawings and fully analyse the
data within them. It is from these original
drawings that the shaft block data is taken.

At the time of acquisition, the data
was collect by means of a robotic device
which was inserted into the shaft and inside
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this robot were inclinometers which were
used to detail the angle of the shaft all along
its length. There are various blocks within
the shaft which contain small anomalies, and
I would advise that anyone wanting to read
through the numerical data relating to this
survey in the appendix do so in conjunction
with viewing the excellent CAD drawings on
Gantenbrink’s website.

The first question which needs an-
swering regarding the shaft is whether the
roof line of the shaft or the floor line of the
shaft should be taken as a reference datum.
This is a reasonably simple question to an-
swer once the manner in which the shaft was
constructed has been understood, and the
illustration below shows the architect’s con-
struction method as explained by Ganten-
brink on his website. As can be seen the shaft
only has three sides to it, the bottom of the
shaft being supplied by the core masonry of
the pyramid structure. It is more than reason-
able to take the roof of the shaft as being the
reference line of the architects, as this is the
line which they have had to carve out of the
rock.

‘We now need to determine the exact
position of the shaft’s roof at its exit point
on the pyramid face by examining the posi-
tion of the last block of stone in the North
shaft. This stone was originally integrated
into the casing stones which made up the ex-
ternal face of the constructed pyramid, but
unfortunately the end of the block has been
lost during the erosion of the outside of the
pyramid’s masonry. The details listed in the
appendix for this stone are its starting loca-
tion (which is known since it is still in place),
and its virtual ending
place where it would
intersect the reference
pyramid which we con-
structed in the last chap-
ter. The position of this
intersect for the roof of
the shaft is 51.82m North
of the pyramid’s central
axis and 81.01m verti-
cally from the level of the
foundation platform (the
floor of the shaft inter-
sects with the reference
pyramid at 51.96m North
of the central axis and
80.83m above the founda-
tion platform).

Once that the

Upper northern shafl stones

The upper northern shaft is
Sformed by placing a carved
section of stone upon a base

bed



Upper northern shafl cutting

A close up of the shaft geometry
showing the accuracy with
which the construction lines fit

the architecture

The upper north shaft geometry

This complex illustration shows
the assortment of geometric
locations of the geometry based
on the flattening of  the ellipse

in use
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shaft exit is specified with this accuracy, the
intersect point from the geometric hypothesis
can be compared on a CAD drawing. Doing
so yields a geometric intersect point located
51.83m North of the central axis and 81.00m
above the foundation platform floor. There-
fore the proximity of the pyramid’s construc-
tion from the geometry to the theoretically
constructed point is 1.7cm in a northerly
direction and 0.4cm vertically - both figures
falling close to the tolerance of 1.27cm of the
surveying data being used. It should be kept
in mind when contemplating this very close
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coincidence in the two values
that the construction we have
just analysed is 81 metres
above the foundation plat-
form and the difference is so
small that it would not even
be visible when viewed from
the ground. A close up of the
North shaft exit point and
the construction geometry is
shown in the accompanying
illustration.

With such a precise
definition of the shaft exit
point in our possession it is
now possible to return to the
original hypothesis and test
to a high degree of accuracy
the precise shape of the ellipse that we are
using, since any variation in the shape of
the ellipse will yield variations to the shaft’s
exit point. This task can be performed most
informatively on the CAD drawing of the
pyramid, where the various ellipse radii
proportions can be varied and the resulting
exit locations plotted as a series of points.
The resulting theoretical geometric North
shaft exit points are shown below, a drawing
which is taken directly from the CAD origi-
nal and which warrants explanation..

The North shaft is clearly shown,

ion
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and the two dotted white lines which are
parallel to the shaft’s roof line are the lim-
its of the vertical surveying errors reported
by Petrie of +/- 1.5cm. The series of red
dots contained within the second set of dot-
ted white lines are the intersect points that
would be created from using various shaped
ellipses with a reciprocal polar flattening of
the number accompanying them. By varying
the ellipses’ shape, the angle of the refer-
ence pyramid’s face would alter, and the cor-
responding angles for each ellipse is shown
next to each dot. A second series of red dots
which can be seen much closer to the shaft
are the corresponding points which would
be created if the casing stone length of the
pyramid was used as the initial reference da-
tum in the calculations rather than the foun-
dation platform. The blue line is the reference
pyramid’s face line, and the red line is the line
from the tangent point on the ellipse which
descends 81 m down to the base centre of the
pyramid. There is also a 30cm ruler placed in
the drawing to give an idea of scale. For the
geometry to correctly concur with the survey

the intersect must fall, as it does, between the
three sets of dotted lines and this target area
which our geometric lines have hit is approxi-
mately nine square centimeters. We are still
a long way from determining the exact de-
tails of the elliptical shape that the architects
have used in the construction, but we know
for sure that it will be very close indeed to the
elliptical cross sectional shape of the Earth.

From this analysis we can state that
if the overall hypothesis is correct, and if
we are to stay within the tolerances of the
surveying data of Petrie, then the polar flat-
tening of the ellipse which was used by the
architects falls within the range 1/295th to
1/830th. We appear to have extended the
original hypothesis with a remarkable geo-
metric fit to the pyramid and once again we
need to find corroborating evidence which
shows that this geometry is intentional on the
part of the pyramid’s architects and not just
a highly improbable coincidence. This confir-
mation comes when the manner in which the
angle of the North shaft was designed is con-
sidered.
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Upper northern shaft angle

The construction of the upper
northern shaft angle follows
the same pattern of geometry




Geometric grid system

To keep a consistent reference
system a grid square can be
overlaid on the geometry
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North Shaft Angle

The geometric construction that we
have just used to find the North shaft exit can
also be used to determine the South shaft exit
in a similar manner and with a very similar
margin of error. To do so requires that a ge-
ometric construction line is also taken from
the southern extremity of the foundation
platform up to the tangent point on the Earth
shaped ellipse on its South side and back down
to the base centre. By connecting at a right
angle the North shaft geometric exit point to
the line which is used to locate the South shaft
exit point, it is immediately apparent that we
have determined the North shaft’s angle of
construction. This can be first verified visu-
ally and is shown in the illustration on the
opposite page where the constructed shafts’
roof line and that of the geometric line show
no variance whatsoever in a diagram of this
size.

This method of constructing the an-
gle of this shaft could of course be performed
without having first created the external el-
lipse by simply connecting the shaft exits
down to the base centre. However if this were
to be done, then the actual shaft exit points on
the casing stone face would have to have been
used, and the resulting shaft angle line would
vary from the one shown.

The angle of the upper north shaft
line when the construction is performed on a
CAD drawing is 82° 37" 01” in comparison to
that of the shaft floor reported by Ganten-
brink in his survey drawings of 32° 36" 08”

Y

showing a discrepancy of 53" of a degree,
which relates to 2.5cm of linear discrepan-
cy over a distance of 100m. Unfortunately
Gantenbrink did not specify the type of in-
clinometers which were used in the robot to
take the angular measurements and no error
margins are reported in his work, so these
two figures are difficult to compare. Cur-
rently in 2010 high quality inclinometers
have a resolution of 10” of one degree and
the lower cost portable ones 1" 48” of a de-
gree, so it would be reasonable to deduce that
at the time that the robot was built the reso-
lution of the inclinometer must have been
within these margins at the best. So our hy-
pothesis is still fully intact and we have just
entered into the pyramid’s core and in so do-
ing found the mathematical entrance to
the Great Pyramid of Giza. Or to be more
exact, we have just found the two entrances
to the pyramid, one located on either face
and which are currently described by Egyp-
tologists as the shaft exit points. It will be-
come clear as we continue our investigation
through the structure that these are indeed
entrances to the pyramid, and not exits as is
currently thought, but in order to reduce the
confusion down to a minimum I shall con-
tinue to use the classical descriptions of the
pyramids architectural features throughout
this book.

We have stuck rigidly to our hy-
pothesis and methods of working to this
point, and if we are to continue in such a
manner then we have just come across and
apparently enormous problem, although one
that may not be immediately obvious. We
have correctly identified the North shaft’s
angle by constructing a line which passes
down the shaft, through the main chamber
of the pyramid and out of its South side,
meeting the south side’s geometry in the
middle of nowhere. There are no other
points that we can justifiably use to terminate
the shaft to the north of the main chamber
and it appears that we have come to a logical
dead end. Our last constructed point is the
right angled joint which is situated amongst
the core masonry of the pyramid, is com-
pletely inaccessible and an utterly illogical
place to move on from. However, we have
to remember that we appear to be dealing
with an architectural masterpiece which has
proceeded to this point in an immaculately
logical manner. So if we are to trust the ar-
chitects then we have only one piece of in-
formation which we can utilise, that being
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the North shaft angle. And it is at this point
that the architectural design departs from be-
ing remarkable and enters the territory of
the utterly extraordinary.

So far all of our calculations have
been performed on a CAD programme, and all
of the reported angles and lengths have been
read from that programme. Computer pro-
grammes are not of course magical devices
which compute the impossible, but are a col-
lection of mathematical algorithms which are
being rapidly performed in order to supply us
with our tangent points and right angles. To
understand how to proceed at this juncture
we need to look into the mathematics that is
being used within these CAD programmes
and write down the geometric construction
that we have made in the old fashioned way -
using algebra. I would very much like to have
presented this work without recourse to us-
ing algebraic mathematics, but it is simply not
possible as you will see, since it is at the very
heart of the design of this building.

The first step in determining the al-
gebraic components of our construction to
date is to set out a co-ordinate system which
will be our reference grid throughout the rest
of this work. Since the primary geometric
shape in the architecture is the ellipse, then
the origin of the co-ordinate system should
be set in the centre of this ellipse on the pyra-
mid’s central axis and 73.44 metres above the
foundation platform as shown in the illustra-
tion on the previous page. We should now go
back to the start of our hypothesis and cal-
culate algebraically the points and lines that
we have created up to now, remembering that
the whole geometric construction in based on
the ellipse which has a semi-minor radius of
b, and therefore the reference pyramid has a
height of 2b.

The starting point of the hypothesis
is the North end of the foundation platform,
and this point can be given the algebraic lo-
cation (z,-0), where x represents half of the
foundation platform length. From the math-
ematics of the ellipse shown in the appendix
we can calculate that the tangent point on the
ellipse must have co-ordinates of

X = 2a’x Vi = —b(a’ —x?)
T+ a +x’

The line connecting the tangent
point to the base centre of the pyramid on
the North side has the equation
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and therefore on the on the South side

y= =iy

Since the upper North shaft is at right angles
to this line, then it must have the gradient
of

aZ

bx;

You will recall from earlier that we intro-
duced the algebraic quantity finto our calcu-
lation for the ellipse, where f=a/b so that we
could express all of the work in terms of the
pyramid’s height and the radii proportion of
the Earth’s ellipse. So the gradient of the up-
per North shaft when expressed using 1" is

b

X1

North Shaft Gradient =

North Shaft Gradient =

There are two quite remarkable
points to note about this gradient. The first
can be easily comprehended if you imagine
that the ellipse is in fact a circle, making the
value of fequal to 1. The gradient is then
the ratio of the circle’s radius to its quarter
circumference or in other words it is an ex-
pression of 2/Pi. This can be easily checked
on a calculator by finding the inverse tangent
of 2/pi which is 82.482 degrees and clearly
very close to the North shaft’s surveyed an-
gle. It also helps to explain why so many ar-
ticles and studies of the Great Pyramid have
included the value of Pi as being part of the
structure, but have always contained small
numerical variations from the actual value of
Pi, the difference being the minute variation
of the ellipse’s shape from that of a circle.

The second point to note is that both
the numerator and the denominator of the
fraction are rational measurable quantities
on the pyramid’s architecture. The denomi-
nator is one half of the foundation platform
length, and the numerator is half the pyra-
mid’s height multiplied by the radii propor-
tion of the earth. Both of these distances can
be drawn onto the cross sectional drawing of
the pyramid starting at the shaft exit point,
and the resulting line with its mid-point also
marked is shown opposite. As can be seen in
the diagram the length of the North shaft ap-
pears to be half of this line distance, a fact



Lower end of shaft

This overall view of" the pyra-
mid shows the master construc-
tion of the shaft’s angle

The location of the shafl’s

lower end

Using the algebraic geometry
that is inherent in the system the
location of  the lower end of the
shaft can be discovered

which is so extraordinary that a close up of
the geometric line’s mid point area is required
and is shown in the second illustration. For
ease of viewing the geometric line is shown
with its two halves in different colours, and
the diagram clearly shows that the mid point
of the line falls within the horizontal section
of the shaft and close to the point where the
inclined shaft begins. So it would appear that

Midpoint of shaff gradient line

from our hypothesis not only have we found
the architectural design, but that the archi-
tects have employed the very same algebraic
method for calculating the structural com-
ponents of the building that we are using,
suggesting that we are headed in the right
direction.

To understand exactly what the
architects are doing with this shaft con-
struction we need to also form the
South shaft in exactly the same
manner. The South shaft of the
pyramid is very simple to create,
as we have already determined its
exit point on the virtual pyramid
face and the shaft has an angle of
exactly 45 degrees. By the same
reasoning employed on the North
shaft its algebraic gradient is

b

South Shaft Gradient = ﬁ

since it emerges at the same height
as the North shaft, and the mid
point of this gradient line is situ-
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ated in the horizontal section of the South
shaft as shown in the illustration above.

So we now have two locations given
to us by the geometry and the apparently
puzzling fact that neither of these points co-
incides with the stonework at the end of the
horizontal shaft sections. What would be use-
ful is some confirmation that these points are
intentionally placed in these rather unusual
positions in the horizontal shaft sections, and
once again the architecture provides exactly
that.

You will recall from our determina-
tion of the shaft exit points on the pyramid
face that the roof level of the shaft was to be
used as a reference line, since the bottom of
the shaft does not exist. The very same princi-
ple has been used for these horizontal sections
of the shafts, and using a design of masonry
which is unique in the shaft’s construction
the architects have indicated that neither the
roof or the base of the horizontal section of
the shaft should be used as the reference line.
The stonework construction for these shaft
sections is shown in the illustration, with the
roof section provided by the core masonry of
the pyramid and the base section vertically
split into two parts. This by itself is hardly
sufficient corroborating evidence to suggest
that the geometric point is intentional, but
what is about to come certainly does.

The first job after creating these
two shaft gradient mid points is to measure
the distance between them, and also the dis-
tance to the North and South walls of the
pyramid’s main chamber. The results of these
measurements are shown in the illustration
opposite in which it is apparent that the dis-
tance from the northern geometric point to
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the North chamber wall is
double the distance from the
southern geometric point to
the South chamber wall, the
variance between the two
measurements being 3.75mm
and well within the surveying
tolerances with which we are
working. As a consequence,
not only is it apparent that
the geometric points are in-
tentional, but much more
significantly that the cham-
ber is positioned in relation
to these points and not the
other way around, since the
points themselves are delib-
erately not fabricated into the
stonework and have been left floating in the
middle of the shaft. Indeed this is the very
reason why the shaft gradient midpoints are
left floating - so that it is immediately appar-
ent to the observer that the main chamber
is positioned from them and not vica-verca.
This seemingly innocuous statement has sig-
nificant consequences.

If the chamber was placed in relation
to the geometric shaft construction, as is ap-
parently the case, then when the pyramid was
constructed the chamber walls would have to
have been placed to within 5.5mm of accu-
racy and to do so the builders must have been
using sophisticated surveying techniques al-
lowing them to measure the horizontal wall
offsets with this amount of accuracy. It would
also mean that the builders must have been
working to a pre-determined architectural
design which incorporated all of the math-
ematics that has so far been discussed. The
implications in these statements to our cur-
rent understanding of the pyramids does
not require much further clarification as it is
immediately apparent that this level of engi-
neering could not have been carried out by

Ulpgsarsiesis

The upper southern shaft

The midpoint of the upper
southern shaft’s geometry

can be deduced in a similar
fashion to that of the northern

shaft

Stone construction of the up-
per southern shafl

In contrast to the construc-
tion of the northern shafl,
the southern shaft has a split
base stone



The main chamber

The main chamber of the pyra-
mid shown with the geometric
model of the earth contained

within it
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the Ancient Egyptians.

A second consequence is that the
bends in the shafts which are reported by
Gentenbrink in the first 10% of both the
South and North shafts are there for one rea-
son alone - so that the geometric construc-
tion cannot be deduced from investigating
from inside the chamber. The only way of
ending up with the accurate analysis which
we now have is by entering the shafts at the
pyramid’s face and working down the shaft,
meaning that the lower bent sections are de-
signed as a decoy device for anyone starting
from the inside out. This would further imply
that if the architects designed this building
with the intention of its geometric principles
being discovered, then they must have had to
assume that those people discovering it would
have been able to measure the shaft angles
with a high degree of accuracy, which adds
more fascinating consequence to what we are
looking at.

So with such a significant discovery,
we need to once again look for corroborating
evidence. In the manner that we have used so
far we need to carry on the logical sequence
that is being presented in the architecture and
look at the horizontal line stretching across
the main chamber from the North to South
shaft entrances, a line which is exactly 10 cu-
bits long or 5.2375 metres. Since we are stick-
ing rigidly to the opening hypothesis and can-
not add anything whatsoever to it, then we
need to look back at our work so far and find
the only horizontal line that we have used in
our work to date to understand how the archi-
tects put this section together. The horizontal
line that we have already used is the base of
the pyramid, and is the only logical item from
the hypothesis that can be used when trying
to progress from this point. The implication
in the architecture is that the line joining the
shaft entrances in the main chamber should
be taken as representing the base line of the
pyramid. The architects are asking us to build
a small model of the pyramid itself onto this
horizontal line for a reason which is currently
not obvious in the same manner that we built
a model inside the chambers of Unas.

The resulting construction is shown
in the illustration on which the model of the
pyramid with its base stretching across the
chamber has been placed between the South
and North walls, shown with a dotted white
line, and the implicit model of the Earth con-
structed and on display in the chamber. The
purpose of the whole of this construction is
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two-fold, allowing us to check that our sur-
veying is as accurate as the architects would
want at this stage and then forcing us to place
a model of the Earth inside the chamber.

When this construction is analysed
in detail, there appears to be a small discrep-
ancy on Petrie’s surveying work for the main
chamber, and if we have correctly interpret-
ed the architectural design, then Petrie has
the main chamber of the pyramid offset by
3.75mm to the North. In his work Petrie re-
ports that the North-South error margin in
this area of the pyramid is 20.3mm and so we
can justifiably correct Petrie’s errors and state
that the whole of the Upper chamber survey-
ing needs shifting 8.75mm to the South. The
question then naturally arises as to why the
architects would want us to make such a fine
adjustment at this stage, and implies that the
exact positioning of the chamber is highly
significant in the overall design of the build-
ing. What we are left with at the
end of this geometric journey into the Great
Pyramid of Giza is a model of the Earth sus-
pended in the main chamber, and offset from
the central axis of the building by what we
know is a specific and highly accurately deter-
mined distance. The corroborating evidence
as to why this small model of the Earth has
been placed in the main chamber will not
become apparent until we have finished our
voyage around the internal structure of the
pyramid and made our way back outside.
For now we should finish this section of the
analysis of the Great Pyramid and leave the
model of the Earth suspended in mid air in
the main chamber, hovering delicately just
above the coffin (a poignant image in the age
of climate change). We have come to the end
of the mathematics which has taken us from
the base end of the pyramid, in through the
shaft exit point, and perfectly placed us inside
the main chamber with an accuracy measured
in millimeters.

As with all work it is worth going
back over what we have just calculated and
observed to check that the mathematics and
logic is correct. If you do so, you will find
that there is not one error in the logic, not one
deviation from the original hypothesis and all
of the structure fits perfectly into place with
the geometry. However, if you really search
deeply into the whole of this chapter then
you find one very subtle point which we have
overlooked. It is a tiny assumption in the al-
gebraic mathematics which appears to have
no consequence whatsoever to the work we



have performed, but once the oversight has
been detected then the key to the lower cham-
ber in the pyramid, known by Egyptologists
as the ‘Queens Chamber’, presents itself to
us.

And that is where we are now going,
down to the other chamber within the pyra-
mid’s structure to see just how diligently the
architects have been working.

In through the out door
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FINDING YOUR ROOTS

You will recall from the chapter
“The Invisible Pyramid’ that the height of the
pyramid construction was determined entire-
ly from the length of the foundation platform
by making the hypothesis that the length of
one side of the foundation represents half
the elliptical citrcumference of the Earth. The
mathematical formula that was used to pet-
form the calculation was a derivation of the
ellipse circumference formula of Ramanujan,

The lower southern shaft and on closer inspection of his formula you
will see that we have overlooked some of the

The geometry of the lower mathematics during our work.

southern shaft is based on that

of the upper shafts W(E(ﬂ- + b‘) = \/(3&- + b}(ﬁ- + 3&})

Ramanujan’s formula is shown here
and it quite cleatly relies upon the use of a
square root sign in the second portion of
the formula. When calculating the circum-
ference of an ellipse in this manner you are
bound to end up with two different answers
since there are always two results to taking
a square root. One of the answers correctly
gives the elliptical circumference and the
other gives an answer which is incorrect and
is discarded during the process of calculat-
ing the mathematics.

So when we used the formula ‘in
reverse’ to deduce the dimensions of the
radii of the ellipse which was formed from
the base of the pyramid, we must also have
thrown away an incorrect result for the height
of the ellipse due to the square root sign. If
we are pedantic in our algebraic calculations
(and we need to be) then we should state
that the minor diameter of the ellipse which
is calculated from this formula when applied
to the foundation platform base length is
cither 146.878 m or 29.376m. The larger
value is the correct height of the reference

Finding your roots 161



pyramid and formed from the negative square
root, and the smaller value formed from the
positive square root we choose to discard be-
cause it is of no interest to us. However, we
have learnt so far that the Great Pyramid of
Giza contains some quite remarkable archi-
tecture and that the pyramid of Unas is full
of deliberately constructed illusions, and it
would be unwise in the extreme to discard any
part of the mathematics just because we do
not think it to be of any use to us. What we
should do with this smaller ellipse, which is
4.99998 times smaller than the main ellipse of
the Earth, is to place it onto our architectural
structure and look to see if it corresponds to
any of the architectural features of the build-
ing, rather than simply discard it.

When this smaller ellipse is placed
with it’s centre on the midpoint of the base
line, which is quite acceptable with regard to
the hypothesis as this point is part of our open-
ing statement, then we can also draw onto the
CAD drawing the ellipse’s related circumfer-
ence which will of course be 1/4.99998th of
the foundation platform length. We can then
start a geometric construction from the end

Enid point of shaft

of this base line to the tangent point on the
small ellipse, and by doing so we reveal what
appears to be the gradient line of the lower
southern shaft as shown below.

We are now back into familiar ter-
ritory and need to look straight away to see
if we have any corroborating evidence or
whether this construction is simply a highly
improbable coincidence or deliberate design
work. However, we are now highly restricted
in what we can use for supporting evidence,
as whatever we use must be compatible with
the logical approach that we used for the
upper shafts. You will recall that the length
of the upper northern shaft was formed by
considering its gradient and then drawing
the lengths of the algebraic numerator and
denominator onto the geometric drawing;
We therefore now have an acid test to deter-
mine whether the geometric structure of this
building is arbitrary or carefully planned, by
applying this same algebraic principle to this
lower shaft.

The algebraic workings for the gra-
dient of the lower southern shaft are available
in the mathematics appendix and from them

Midpaoint of shaft

gradient linge
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The length of the lower
southern shaft

By aligning the shaft by its
midpoint and algebraic gradi-
ent components, the length can
be calculated




Lower southern shaft stonework

The construction of  the lower
southern shaft uses a grooved
base stone with a roofing stone
placed over it

we find that the gradient of the tangent line
that we have just drawn is

b
Vi —a’

where 4,0 refer to the radii of the original
ellipse formed around the pyramid. We also
know from the logic in the upper shafts that
we have to place this line with its mid point
at the point where the gradient line meets the
horizontal shaft section. Now at this stage we
do not have a horizontal line to work with, so
we have no choice but to use the same system
as we used upstairs and select the horizontal
section of the shaft in the lower chamber.
From Gantenbrink’s work we can see that the
shaft construction on these horizontal sec-
tions differs from that of the upper chamber,
and the floor line of the shaft is being given
as the reference datum by the architects as
shown in the illustration below.

The resulting drawing of the ge-
ometry is shown in the previous illustration
where it is quite clear that the length of the
lower southern shaft is the same as half of
the algebraic gradient line from which it is
constructed. Without doubt we have just de-
tected the system for the lower southern shaft
construction and with it have confirmed that
the hypothesis is correct.

On first appearances we appear to
have very rapidly found out how the lower
southern shaft was formed, but when we
look closer we will see that we have a small
error in the geometry. The angle of the shaft
that we have just created is 39.5252 degrees
and the angle of the shaft
measured by Gantenbrink
was 39.6078 degrees. This
is quite a significant er-
ror and would represent
a linear misalighment of
8.6cm over the length of
the 60m shaft, a quantity
which we know would not
be acceptable to the archi-
tects. However, the length
and placement of the shaft
both look to be perfect, so
the possibility arises that
there is a small adjustment
required in our construc-
tion that we may have
missed.

The small ad-

justment in question is

rather remarkable, since by rotating the
Earth shaped ellipse through 23° in an an-
ticlockwise direction the tangent line is el-
evated slightly and ends up with a gradient
of 39.59°. Doing so reduces the linear error
between the geometry and surveying work
to 2cm, a figure which is much more accept-
able than previously and most likely attribut-
able to a further sophistication in the design
that we have not yet detected. The angle of
rotation for the Earth shaped ellipse has not
been chosen arbitrarily - it is the axial tilt of
the Earth, more technically referred to by
astronomers as the Earth’s obliquity to the
ecliptic. The adjustment of the lower south-
ern shaft angle in this manner is remarkable,
and as usual we need to find corroborating
evidence that this rotation is intentional on
the part of the architects.

The lower northern shaft has
not been considered yet, and of all of the
shaftways within the pyramid is has proved
the most difficult of all to measure for the
Egyptologists. The first attempt was made
by Gantenbrink in 1993 when he managed
to send his robotic surveying mechanism
up the first 18 metres of the shaft where he
encountered a bend in the construction. He
was unable to progress further, and it was
not until September 2002 that the next at-
tempt to measure this shaft was made. A
team of engineers constructed a new robot
and supported by the National Geographic
television channel and the Egyptian depart-
ment of Antiquities, the whole of the shaft-
way was eventually mapped out. The exact
survey data has never been made public,
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Main Chamber
Gallery

Grand Gallery

however there are sufficient details available
in the public domain to be able to determine
the nature of this shaft.

We know from Gantenbrink’s CAD
drawings that the shaft starts to turn at ex-
actly 18.14 m from the chamber wall, the first
1.93 metres being on the horizontal section
and the next 16.21m up the inclined shaft. We
also know from Gantenbrink’s CAD draw-
ings that he was uncertain of the exact an-
gle of the shaft, but has drawn it at 43.69°,
implying that only the final precision is miss-
ing from the measurement. It is this partially
measured lower northern shaft that has been
shown on all of the previous drawings in this
book, and the bend point appears to coincide
perfectly with the floor section of the gallery
when the pyramid structure is viewed from
the East. The reason for the rest of the shafts
data being withheld by the Egyptian authori-
ties is not quite clear at present, but luckily
the missing shaft information was disclosed
by the director of the Egyptian Antiquities
commission, Dr. Zahi Hawass, in a website
article published in 2005. In that article he
stated that :

“We also sent the robot into the northern
airshaft and found that after 20 m the shaft bent and
continned for another 8 m. This bend may indicate
that it was designed to miss the grand gallery and it
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Sections of wall
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also explains that it was carved during the construc-
tion of the pyramid. The robot continued for another
60 m and then stopped in front of a door with two
copper handles. 1t is the same distance as the door in
the southern shaft with two copper handles.”

Whilst hardly constituting a piece of
archaeological surveying data, it does provide
sufficient evidence when combined with the
photographs taken by Gantenbrink inside the
shaftway in 1993 to fully reconstruct this area
of the pyramid shafts. What is particularly
noteworthy once the shaft’s construction is
understood is that in the article the 8m sec-
tion that Hawass describes is 8m in projection
- which means that Hawass must be quoting
the information from an architectural draw-
ing and not from the raw data of the robot’s
linear traverse, which would have been clos-
er to 9m as the shaftway bends away to the
west during this section. It is this piece of
information which makes one realise imme-
diately why the Egyptian authorities have not
released the full surveying data for this shaft
- they are most likely stunned by what they
are looking at. The illustration above shows a
close up of the shaft section in question and
the perfect correlation with the gallery of the
pyramid which would be impossible to have
been constructed accidentally.

Having determined the lower north-
ern shaft section positioning in this way, we

Lower northern shaft

The surveying work carried
out in the pyramid reveals a
bend in the lower northern

shaft

Angular rotation of the shafl

(Right) By rotating the ellipse
around a set angle, the upper
portion of the shaft can be
created
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can now go back to the small Earth shaped
ellipse which we rotated to form the lower
southern shaft gradient and examine whether
the logic of that rotation also fits in with the
northern shaft construction. If we leave the
Earth shaped ellipse in its rotated position,
and also rotate the half circumference line,
which we originally left lying on the base line
of the pyramid when we examined the south-
ern shaft, we come across a perfect geometric
fit for the northern shaft’s upper section. By
taking a vertical line up from the end of the
rotated half circumference line to the pyra-
mid’s base line, and then using this a the start
of our ellipse tangent line, the upper section
of the northern shaft is immediately carved
out by the geometry as shown in the illustra-
tion on the previous page. It is probably this
geometric fit above all of the others that tells
us that we are quite definitely not dealing with
ancient Egyptian architects and builders.

The dual use of the rotated ellipse
which has to fit both of these elaborately cre-
ated shaftways is precision engineering and
must have involved surveying techniques of
the highest quality during the construction of
the monument. It is incomprehensible that
these two shaftways could fit such an imagi-
native geometric design by chance, but in case
we are in any doubt even at this stage, the
architects have provided further corroborat-
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ing evidence which will leave us in no doubt
whatsoevet.

In the creation of these two pieces
of geometry we have drawn two tangent lines
which cross over just below the lower cham-
ber in the pyramid, commonly referred to as
the ‘Queens chamber’ by Egyptologists. Close
inspection of the tangent line intersections
shows that their horizontal intersect point is
in a vertical line with the carved out section
of the lower chamber’s Eastern wall. In fact
the carving, known as the ‘Niche’, serves one
particular purpose - to mark out this inter-
sect point and allow the correct diagnosis of
the shaft geometry. The geometric design of
this intersect point and the positioning of the
‘niche’ is shown below. (The niche also serves
a secondary purpose which becomes appat-
ent later in the work).

The second piece of evidence is
dramatic, and allows us to look further into
the architects technical abilities as well as
confirming the validity of all of the geom-
etry shown up to this point. The original
geometric line which defined the upper shaft
exit points crosses over the lower southern
shaft at a point which can be clearly seen on
illustration opposite This cross over point
only occurs in the theoretical geometry, but
has been clearly marked off inside the lower
southern shaftway by a small horizontal shift

The niche in the lower

chamber

The central axis of the niche
cotncides with the intersection
of the geometry from the two

lower shafts

The marked off crossover

point

The location of the point in
the lower southern shaft where

the geometric lines cross over






in the shaftway’s bricks and a red stripe down
the shaftway wall as shown in the diagram
This point in the shaft was remarked upon
by Gantenbrink on his website and its posi-
tion was carefully measured during the robot
survey and corresponds to perfection with
the geometric location of the intersect point.
The implications from this small architec-
tural feature are immense as implicit in the
design is that the red paint line marking off
the theoretical intersect point was designed
to be found. This suggest that the architects
expected someone at some point in the future
to be able to view this paint mark, a task which
is only possible for us through automated in-
spection, since the shaft is only 20cm wide
and high. It is one of the smaller features
of the Great Pyramid, but one which has
some of the most profound implications
associated with it.

It is at this point in the comprehen-
sion of the Great Pyramid of Giza that one
has to accept that we are not dealing with what
was previously supposed to be a construction
by ancient people. The evidence already pre-
sented to this point precludes any possibility
whatsoever that a society with the technical
abilities of the Ancient Egyptians could pos-
sibly have designed, surveyed or constructed
this building. Whilst I appreciate that this fact
is quite difficult to absorb with the historical
education that most of us have received, it is
non the less factual, and T would recommend
at this point that any reader who is still in any
doubt should re-read the evidence presented
so far, as it is compelling and beyond doubt.
(The mathematical proof of the construction
of the lower shafts is explained in the math-
ematics appendix, the contents of which atre
vital to the comprehension of the pyramid’s
true purpose.)

We now need to progress on to the
next section of the pyramid which requires
analysis, and to determine where we should
go next we simply need to follow our stand-
ard procedure, and look at the last piece of
information that was presented to us. The
lower northern shaft has two bend points
in it, which perfectly coincide with the mas-
sive gallery in the heart of the pyramid. It is
therefore to this section of the building that
we now go, and where we are about to come
across the most masterful piece of building
work that we will see in the pyramid.
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The dramatic builder’s mark

The theoretical cross over
point between the geometry
and the shaft has been marked
on the shaft wall with a red
line.



ONE SMALL STEP

Located at the heart of the Great
Pyramid of Giza is a massive inclined room,
named in the 19th century as the ‘Grand Gal-
lery’. It is an elaborate construction consist-
ing of a sloping floor either side of which are
bench like sections made from stone, with
walls which taper off towards the roof of the
room so that the ceiling is only half as wide
as the floor. The wall sections are not flat, but
consist of seven sections of stonework, each
section protruding slightly over the one below
so that the roof takes on its narrower aspect.
One of the sections of ovetlapping stone-
wotk on both of the side walls, the third from
the bottom or fourth from the top, contains
a carved groove running all the way along it
and is remarked upon and measured by Petrie
in his work. The roof itself is formed from
many angled blocks of stonework each one
embedded slightly into the side walls so that
in profile from the East it looks like the teeth
of a saw. The whole of this construction is
attached at its lower end to a sloping passage-
way, and at it’s top to the horizontal passage-
way which leads to the pyramid’s main cham-
ber. The grand gallery construction is shown
in diagram on the next page.

To understand how this room was
constructed we need to first of all carefully
read the surveying work of William Petrie
with regard to its angle and that of the slop-
ing passageway to which it connects. Petrie
states that the passageway at the bottom of
the gallery has an average angle of 26° 2’ 30”
and that the gallery itself has an angle of 26°
16’ 40”. This slight variation between the two
sections is entirely deliberate on the part of
the architects and facilitates the full analysis
of this portion of the building once the dis-
crepancy between them is understood. What
we must first determine is the geometric con-
struction which was used to form the pas-
sageway angle, using nothing more than the
principles already determined from our start-
ing hypothesis, and that can be accomplished
in the following manner.

The original construction of the

primary Earth shaped ellipse, which was
determined from the foundation length of
the pyramid’s base, positioned that ellipse on
the outside of the building structure. If that
same shape of ellipse, the polat cross sec-
tion of the Earth, is reduced in size so that
it is made to fit precisely inside the geomet-
ric pyramid construction then a similar set
of geometry to that used previously can be
constructed which forms the angle and posi-
tion of the lower section of passageway. As
with the previous geometric constructions,
the algebraic geometry of this section is vital
in the analysis of the pyramid’s architecture,
and is shown in the mathematics appendix.

This  geometric  construction,
shown in the illustration on the following
page, gives an algebraic value for the gra-
dient of the passageway angle which, when
evaluated using the pyramid’s assumed prin-
cipal datum of a foundation platform pe-
rimeter of 1765 cubits, gives an angle for the
passage of 26° 1’ 34”. This compares well
with the reported value from Petrie’s survey-
ing of 26° 2’ 30”, although we are prob-
ably now at a stage in the work where the
comparisons with Petrie’s work serve more
to show how accurate he was with his sur-
veying, rather than confirm that what we are
looking at is correct. What we need to detet-
mine next is how the gallery floor angle was
constructed, and for this we have to return
to the main chamber of the pyramid.

You will recall that in the main
chamber we left a model of the Earth sus-
pended in mid-air in the middle of the room
, a model which was formed from taking the
width of the chamber as representing the
base of the pyramid and reconstructing the
pyramid’s sides, and hence the Earth shaped
ellipse, in the centre of that chamber. At the
time we could not take the geometry and
logic as to why it has been placed there any
further since we did not have the rest of the
pyramid in place. We are now in a position
to continue the logic of the master room of
the pyramid and join it up with that of the
gallery.

In the main chamber, having
formed the mini-pyramid between the
chamber walls, the logic presents us with
just one point in the room from which we
can progress, that being the apex of the
mini-pyramid, the same point as the ‘north
pole’ of the model of the Earth which we
also placed there. Close inspection of the
gallery’s architecture and that of the main
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The grand gallery construc-

tion

The illustration shows plan

views of  the grand gallery

taken from the north and east

sudes of  the pyramid

The ‘Grand Gallery”
taken from a CAD drawing of William
Petrie’s survey measurements.
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Architecture of the gallery

The geometric design of the
grand gallery floor is based on
the original geometry of  the

shafts

One small step
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chamber reveals that the geometry continues
horizontally from the top of the Earth model
towards the North, bypasses the small ‘ante-
chamber’ where the locking mechanism is lo-
cated, and comes out at the exact point in the
gallery where the lower edge of the groove
is located on the side walls of the gallery, as
shown below. This connection is found by
comparing the exact position of the top of
the mini-pyramid calculated from the alge-
braic geometry with the groove position re-
ported in Petrie’s surveying work.

It is at this point that the architects
require us to use our own logical ana]}s1s
and powers of deduction to progress, since
we now need to determine the angle of the
groove down the gallery wall and we do not
know what that angle is. This is also the point
where the architects incorporate probably the
most obvious use of deception and conceal-
ment in the whole of the pyramid which will
cause the untrained eye to miss the architec-
ture if one was to simply rely upon assump-
tions from the surveying data.

You will recall that Petrie reported
that the gallery floor angle is 26° 16 40” but
what he did not measure was the angle of the
groove in the wall, the angle of each of the
overlapping wall sections, or the angle of the
roof. It has always been assumed that they

Great Pyramid of Giza

Close up of main chamber and ‘gallery’ taken from a
CAD drawing of William Petrie’s surveying measurements.

Main Chamber

were the all the same, and it is this very as-
sumption which the architects are relying
upon to hide the geometry of this section of
the pyramid from even the most diligent of
observers such as Petrie. It is also the reason
why they made the room so tall and incorpo-
rated a saw tooth pattern into the roof, mak-
ing the roof almost inaccessible and secondly,
if anyone were to construct a set of ladders
to reach the roof; the slope angle of the roof
is not measurable by optical surveying meth-
ods. In addition, they included the benches
into the gallery floor and finished off the tops
of them highly irregularly so that it is not pos-
sible to measure from the groove or any of
the overlapping wall sections back down to
the floor using a plumb line, as can be clear-
ly seen in the view of the gallery from the
North shown in the previous diagram. This
is precisely why Petrie was unable to measure
these values and, as all before him had also
done, assumed that the groove and the
wall sections were all of the same angle
as the gallery floor. This is not a mistake on
the part of Petrie and other surveyors, but a
piece of genius on the part of the architects.

To solve this section of the pyramid
our logical analysis needs to stick rigidly to
only that information that we know, that being the
geometrically constructed angle of the lower

Ante Chamber

Horizontal Passageway
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Connecting the main chamber
to the gallery

The groove on the gallery wall
connects through to the geom-

etry in the main chamber



The top of the Great Pyramid

The surveying disk which s
located on top of the Great
Pyramid is shown in this

photograph

passageway, and the fact that the gallery floor
is of a different angle. Applying logic to this
situation dictates that the only possible angle
for the groove down the wall of the gallery is
that of the lower passageway angle, since at
this stage it is the only angle which we have in
our possession from the geometric analysis. It
is a logical assumption that we must take, but
one which proves to be entirely correct and
allows us to continue our analysis of the rest
of the room.

We atre not quite ready yet to analyse
the angles of the gallery as we need to un-
derstand one more piece of information be-
fore we do. What we will we require is a more
detailed understanding of the cubit measure
that was used inside the pyramid. We have
addressed the cubit previously and explained
that Petrie calculated its value as 52.38cm and
that this value was based on an assumption.
The assumption that he made was that the
main chamber of the pyramid was the most
important part of the building and therefore
contained the most accurate value of the cu-
bit. It is however the grand gallery that we are
now studying that is the main section of this
monument, and itis fascinating to take note of
the fact that Petrie calculated the value of the
cubit inside the gallery as being 20.605 inches
or 52.337cm. The reason that this is fascinat-
ing is that we are about to determine the exact
value of the cubit, and Petrie’s surveyed val-
ue within the gallery varies by less than four
thousandths of a millimetre from the correct
value - a quite extraordinary achievement for

29° 58’44 383" North

31° 07" 57.101" East
(WaS84 Reference Ellipsoid )

o
iR
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a surveyor working by candlelight in the late
1800s.

Defining the Cubit

By now it should be abundantly
clear that the Great Pyramid of Giza has
origins which are quite extraordinary, and
so the following determination of the value
of the cubit, whilst cleatly impossible for
the ancient Egyptians to have performed, is
more than plausible for the level of scien-
tific knowledge already on display.

If we go back to the most funda-
mental property of the pyramid, we know
that it is located in Egypt just to the west of
Cairo. Its exact location is registered on the
governmental geographic survey of Egyptas
it has been used as a reference point for map
making in Egypt for years due to the won-
derful panoramic view from its apex stretch-
ing for miles in all directions. On the top of
the pyramid, at a position that is as close as
possible to the pyramid’s central vertical axis
is a small brass surveying disk and which is
shown in the diagram. This disk was used
by the Ancient Egypt Research Associates
(A.ER.A)) during their detailed survey of
the Giza plateau and its exact geographic
location is reported by them ( http://www.
aeraweb.org/gpmp_gtid.asp ) as being 29°
58 44.3830” North and 31° 07’ 57.0194”
East when measured on the Helmert Sphe-
roid of Reference. This refetence ellipsoid is
based on a 1906 measurement of the Earth’s
shape, and so is of little use to a
modern GPS analysis of the pla-
teau. The value that was adopted
for this work was taken directly
from the satellite photography
and has a nominal value on the

GRS84 ellipsoid of
29° 58 44.96” North
31° 08’ 03.05” East

If we convert the lati-
tude of the pyramid into radian
measure rather than the more
traditional ~ degree = measure
shown above, we find that the
latitude of the Great Pyramid
is 0.52323497 radians north of
the equator. You may have no-
ticed that this value is remark-
ably close to the metric value of
the cubit measured by Petrie and
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immediately draws our attention to the fact
that the cubit may well be defined from the
radian value angular measure of the pyramid’s
latitude. Whilst the possibility that the archi-
tects of the Great Pyramid knew the build-
ings exact latitude may well appear ridiculous
on first sight, one needs to remember that the
hypothesis that we are following is still fully
intact. And if the hypothesis is still intact then
we still have a perfectly shaped Earth as the
starting geometry, meaning that the latitude
of the Great Pyramid would definitely be
known by whoever built these monuments.
Until such time as the hypothesis falls apart
through scientific testing, then the knowledge
of the latitude of the pyramid is implicit with-
in it.

Since the unit of measure to which
the radian latitude of the pyramid is so simi-
lar is the meter, we need to look back at the
origins of the metric system which were ex-
plained in chapter one. The meter was intended
to be one ten millionth of the distance from
the north pole to the equator, but due to the
manner in which the French scientists meas-
ured it they mis-calculated and left us with a
distance from the north pole to the equator of
10,001,965.72 metres. If the architects of the
Great Pyramid intended their measurement
unit to be also based on one ten millionth of
the distance from the north pole to the equa-
tor, then the calculation we need to perform
to obtain the value of the cubit, if it really is
derived from the latitude of the pyramid, is
relatively straight forward. If we multiply the
radian measure of the pyramid’s latitude by
the metric distance from pole to equator and
divide the result back down by ten million, we
end up with a definition of the cubit as being
0.5233350 metres or 52.33350 c¢m, and this,
remarkable as it first appears, is exactly how
the cubit has been defined by the architects.

It is the wvalue that varies from
Petrie’s calculation by a mere 4 thousandths
of a millimetre and one which, as with every
other aspect of the pyramid’s most important
features, is backed up with substantial cor-
roborating evidence. This corroborating
evidence however is so remarkable that it will
not be until later in this book, when we have
fully analysed the rest of the Giza plateau,
that the explanation can be understood. What
is worth noting for now is that had the French
correctly measured the size of the Earth and
thereby correctly defined the meter, then the
latitude of the pyramid in radians and the
value of the cubit in meters would have been
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exactly the same.

What is of greater significance at
this stage is to realise that we now have an
incredibly precise definition of the cubit to
work with and most importantly that the
cubit measure is directly related to angular
measure in radians. It is this second point that
is vital to the comprehension of not only this
pyramid but also the whole of the rest of the
system stretching across the Giza plateau and
beyond. The logic of why the atrchitects
worked in radian measure will be that degree
measure is a man-made concept for dividing
a circle into segments, and the radian measure
is a natural system and one which would be

Great Pyramid
of Giza

All overlaps
1/7th cubit

Passageway

The top wall of the gallery

The logical construction of
the gallery wall ends can be
deduced from the architecture




The Grand Gallery details

The angles and lengths of  the
Grand Gallery are set out in the
table, with row 8 marked with
* to denote the starting point of

the calculations

understood by any mathematically developed
society and therefore a natural choice when
trying to explain architectural concepts over
large time spans - it does not rely upon units
of measurement as it is an entirely natural ra-
tio. Armed with both the value of the cubit
and the concept behind its creation we can
now continue our analysis of the ‘grand gal-
lery’ and apply what we have just seen to the
gallery’s principle angles and architecture.
Our logical analysis has indicated
that the angle of the groove down the gallery
walls will be the same as the angle of the pas-
sageway below the gallery. That was calculated
algebraically as being -26° 1 34”” degrees, and
since we have determined that the architects
are working in radians, this figure can now be
converted to that angular measuring unit, giv-
ing the passageway angle as -0.4542413603
radians (rad.). We also know from our deter-
mination of the cubit measure’s origins that
radians relate to cubits directly, and a short
investigation into the gallery length from the
survey shows that the groove down the side
walls has a length of 90.85 cubits - a value that
is exactly 200 times its angular measure in ra-
dians. This correlation between angular meas-
ure and length measure is the key to unlocking
the design of the gallery, since although we do
not know the roof or floor angles algebrai-
cally we do know the lengths of each wall sec-
tion of the gallery with absolute certainty due
to the manner in which they were designed.
In Petrie’s work he explains in great
detail how the vertical ends of the gallery were
constructed. Each of the sections of wall
ovetlap the previous one by an approximately
equal amount, so that the roof ends exactly

one cubit short of where the floor ends at
both the top and bottom of the gallery. The
same system was also used for the wall sec-
tions which form the widths of the gallery,
where each successive section of wall over-
laps the previous one by 1/7th of a cubit to
give a base width of two cubits and a roof
width of one cubit. The arrangement of the
gallery ends is shown in diagram opposite
in which the lengths of the overlaps have
been standardised from the values reported
in Petrie’s work in order to demonstrate the
architectural principle involved.

From this construction principle
we can now create a table of lengths and
angles for each of the wall sections of the
gallery in the following manner. We know
the length and angle of the groove down
the third overlap which can be inserted into
the table first. Since we have to account for
the wall overlaps both above and below this
score line, we can then add on 2/7ths of a
cubit to each wall length section as we de-
scend towards the floor, and subtract 2/7ths
of a cubit as we ascend towards the roof.
Once the tabulation of the wall lengths is
complete, the angles of each wall section
can be calculated by dividing the wall lengths
by -200, giving the angle of each wall section
in radians. This radian measure can then of
course be converted into degree measure to
give a more familiar measurement for each
section. The full tabulated results of these
calculations are shown in the table below
which shows all of the wall section angles
and lengths with absolute accuracy.

This ingenious method of design
allows us to determine theoretically the

The Grand Gallery

‘Wall Level Length (cubits) Angle (rad) Angle (d.m.s) | Width (cubits)
Roof 89.419700624 -0.447098503 | -25° 37’ 00.69” 1.0000
7 89.705414909 -0.448527075 -25° 41’ 55.35” 1.0000
6 89.991129195 -0.449955646 | -25° 46’ 50.01” 1.1429
5 90.276843481 -0.451384217 | -25° 51" 44.68” 1.2857
4 90.562557766 -0.452812789 | -25° 56° 39.34” 1.4286
3% 90.848272052 -0.454241360 | -26° 01’ 34.01” 1.5714
2 91.133986338 -0.455669932 | -26° 06° 28.67” 1.7143
1 91.419700624 -0.457098503 | -26° 11’ 23.33” 1.8571
Floor 91.705414909 -0.458527075 -26° 16’ 18.00” 2.0000
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floor angle as being -26° 16’ 18”, compared to
Petrie’s surveyed value of 26° 16’ 407, show-
ing once again how good Petrie’s surveying
measurements are and how remarkable the
architectural construction system is. What
is more important however is that we now
know the floor angle algebraically, since it is
simply a function of the ascending passage
angle which we have already determined from
the principle ellipse structure. Since each of
the wall sections is 2/7ths of a cubit longer
than the one above it in length, then the gal-
lery floor must be 6/7ths of a cubit greater in
length than the score line, and the floor angle
consequently 3/700ths radian steepet.

The next question to be addressed in
this highly complex engineering structure is
how the gallery floor line is positioned, since
at present we have only determined its pre-
cise angle but not its location. Once again the
architect has reverted to using tangents to el-
lipses to create the floor positioning, and the
illustration below shows how the gallery floor
line is in fact a tangent line to the Earth shaped
ellipse contained within the main chamber.
Because we know the angle of the floor with
precision then we must also know its vertical
position from this construction with the same
absolute accuracy, since the Earth shaped el-

Great Pyramid of Giza

Close up of main chamber and ‘gallery’ taken from a
CAD drawing of William Petrie’s surveying measurements.

Main Chamber
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lipse is also nothing more than a mathemati-
cal calculation. This construction explains
why Petrie was so puzzled as to the fact that
the floor line of the gallery does not meet up
with the top end wall of the gallery - a dis-
crepancy which clearly perplexed him as he
makes frequent reference to the ‘“virtual” floor
end in his work.

This geometry not only positions
the gallery floor quite beautifully but also im-
mediately confirms that the Earth shaped el-
lipse that we created in the main chamber is
intentional within the architecture, and not a
creation which we have accidentally inserted
ourselves, since we now have our usual cot-
roborating evidence. This in turn allows us to
work out the exact algebraic equation for the
gallery floor line by relating the gradient of
the gallery floor to the tangent on the main
chamber ellipse.

It is at this point that we need to
refer back to the previous chapter regarding
the lower north shaft to realise that we now
have two geometric lines which intersect each
other within the gallery. The lower northern
shaft line construction which was created by
rotating the ellipse centred on the pyramid’s
base line, and the gallery floor line which we
have just determined. Because we have al-

Passageway

Petrie's virtual
floor end

Gallery floor line

(below) The ellipse in the main
chamber connects through to
the gallery floor line




The gallery walls

(above) The marks and cuttings
in the gallery wall follow a

logical sequence

Top marker:
point of
measurements:

Passage
to
main

ready seen in the previous chapter that the
architects have marked off a geometric in-
tersect point inside the lower southern shaft,
then we can also expect to find some similar
type of marking in the lower northern shaft.
The intersect point of these two geometric
lines can be mathematically deduced and the
calculation, when enumerated using the prin-
ciple foundation length of the pyramid, gives
the intersect point as being 34.584 m vertical-
ly from the pyramid base and 15.182 m north
from the pyramid’s central vertical axis. We
will have a look into the lower northern shaft
in 2 moment, however the architects have em-
ployed just one more concept into the grand
gallery which we must understand before we
can deduce the reason behind so much com-
plex architecture, and to find it we need to
look more carefully at the walls of the gallery,
and in particular the details of the ‘benches’
that run along either side of the gallery.

One of the features that has baffled
Egyptologists in this section of the pyramid is
the series of indentations, carvings and score
marks which appear down the sides of the
gallery walls just above these benches. These
markings are shown in the illustration above,
and it has been suggested over many years
that perhaps the holes in the benches were

designed so that cross beams could be in-
serted into them for some reason. As we are
about to see, that is very neatly the case, but
the objects that needs inserting are far from
what has been envisaged.

These holes are actually a measur-
ing device which has been inserted into the
gallery wall to be used in a very similar man-
ner to a standard ruler. As shown in the dia-
gram the measurements along the wall are
positioned using whole cubit lengths, and
line up with a final cut out section which
can be found at the very top of the gallery
where the horizontal passageway meets the
gallery end wall, a photograph of which is
shown inset into the illustration. The pur-
pose of this measurement device is to al-
low the analysis of the gallery that has al-
ready been presented and in particular the
top marker point gives the key reference for
the positioning of the gallery’s south wall,
and hence the roof section in relation to the
floor. Without it there would be no way of
deducing the measurements and angles that
have already been outlined, and it was these
measuring marks the I used when reverse
engineering the gallery - they served their
purpose to perfection. In addition, across
each of the wall holes is a linear score mark,
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and it is this mark which provides us with the
final part of the puzzle. When these score
marks are taken as a series running down the
gallery wall, they present us quite simply with
a dotted line - identical to that used by archi-
tects in their drawings where they are used to
represent a measurement that is either hidden
or approximate. They are used to imply un-
certainty, and that is the same representation
that they give in this case. The start of this
dotted, or more strictly speaking, dashed line
is the edge of the step at the top of the gallery
- a point which is easily determinable algebrai-
cally. Since the dashed line is also parallel to
the floor of the gallery we know its angle al-
gebraically and therefore can determine the
mathematical properties of its line equation.
The purpose of this dashed line and how it
relates to the northern shaft has been clearly
indicated in the pyramid by the architects and
to determine just where and how we need to
have a look inside the shaft itself.

The lower northern shaft of the
Great Pyramid is most unusual. It was origi-
nally constructed with its end bricked up and
it was only by chance that the shaft was dis-
covered. When the shaft’s end in the lower
chamber was opened by the Dixon brothers
(who were essentially tourists to the area and
not professional Egyptologists) they got the
shock of their lives, because after alot of rum-
bling and crashing, a small granite ball came
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shooting out of the shaft’s hole and into the
chamber. What happened next remains some-
what of a mystery as there is no documenta-
tion of the events (a perfect example of why
Egyptologists alone should be left to examine
these buildings) but what we do know is that
the ball now resides in the British museum in
London, and inside the lower northern shaft
are a number of poles and other assortment
of objects. Which of the poles were inserted
up the shaft by the Dixon brothers and which
were originally there remains an unknown,
but a safe assumption would be that the
granite ball was dislodged in some way as the
brothers poked around inside the shaft.

If we look at the video evidence that
was presented by Gantenbrink during his sur-
vey of this shaft we can determine that the
length of a wooden pole that is located inside
the shaft, and just around the first bend point,
has a length of approximately 70-80cm and
is most likely to be an original artifact from
the builders of the monument because of its
location. Further down this shaft is an object
which appears to be a box or rectangular ob-
ject of some sort and upon which the ball
was originally resting. The determination of
the size of the pole and other details from
inside the shaft was deduced from analysing
the diagram below which is taken from the
video still on Gantenbrink’s web site.

If we look at this section of the

The object in the shaft

From the video of the explo-
ration of the shaft a reason-
able estimation of the position
of the object in the shaft can
be determined



Plan view of the shafl

The approximate location of
the ball in the shaft.

lower northern shaft in close up, and super-
impose the grand gallery details on the same
drawing as viewed in projection from the East
and shown in the illustration below, it is ap-
parent that the small box like structure on
the end of the wooden pole is located on the
dashed line of the gallery wall, allowing for
the errors in our estimation of the position-
ing of the item in the shaft and the length of
the box structure which is unknown. The lack
of precision in the measurements is irrelevant
as what we are looking at here is a schematic
illustration by the architects which will help us
understand their design of this section of the
structure. It would appear that the they have
left the wooden pole across the bend in this
shaft with the lower end of the wood pro-
truding across the straight section of the shaft
coming from the lower chamber, and with the
small granite ball resting precariously on the
box structure. It was when the Dixon broth-
ers made contact with the wooden pole that
they dislodged the object in the shaft, the ball
then fell from the box structure and rolled

down the shaft and shot out into the cham-
ber.

Since we have a sound hypothesis
that the Great pyramid is a geometric model
of the Earth, then it does not take much
imagination to deduce that the small granite
ball that fell from the shaft is a likely to be a
representation of the planet, and it has been
positioned exactly inside the pyramid so that
it is at the same height as the intersect point
of the geometric line construction that was
explained earlier in this chapter. The mes-
sage that the architects are getting across is
that it is at this geometric point in the pyra-
mid where we can find the main representa-
tion of the Earth - the reason being that
it is the first location they have chosen to
physically represent it, using a small granite
ball.

If we go back to the measurements
that we took of the intersect point between
the north shaft and the gallery floor, we can
now extend our measurement horizontally

through this point and along to the dashed
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line at the exact place where the granite ball
must have been located. By doing so we have
just come to the final, remarkable purpose of
the pyramid’s construction. The illustration
below shows the final geometric lines deduced
from the complex calculations. The measure-
ments involved in this geometry can be deter-
mined perfectly since there is not one surveying
measurement used to obtain the lengths - they are
pure mathematical distances and their values
are determined by only two factors

1) The Earth’s polar flattening
2) The length of the cubit

Since both of these quantities are
known with a high degree of accuracy, the de-
termination of the exact lengths of these lines
is entirely in our own hands and is dependant
upon out knowledge and ability to manipulate
the mathematics and nothing more.

You may well be wondering why an-
yone would go to such lengths as to build a 53
storey high pyramid just to give us the lengths
of a few lines, and it is this question that the
architects are deliberately posing to us. The
desire to answer that question will lead us to

s
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the meaning of the lines, and also explain the
need for the incredible precision used in their
construction. The algebraic calculations re-
quired to determine the architecture are com-
plex and involve not just the intersect point
already determined but also the formation of
the angled section of the shaft and from it
the position of the dashed line down the gal-
lery wall. If you study the mathematics it is
quite clear that the whole of the system being
described is a dynamic system with variables
such as the axial tilt of the Earth all incorpo-
rated into it. From an in depth study of the
mathematics is becomes clear that there are
two distance being marked out by the archi-
tects and which are shown on the diagram be-
low as dy and dj which are measured between
the granite ball and the two central axiis of
the pyramid. To understand what they repre-
sent we need to have a look at the original
model of the Earth that is the basis of our
hypothesis.

One of the points that was not
discussed when we realised that cubit is de-
fined from the pyramid’s latitude was the
fact that since the pyramid’s foundation plat-
form perimeter is known in cubits, then we

Principa
Intersect
Point

The principle geometry line of

the pyramid

The complex and highly ac-
curate principle geometry of
the pyramid

-~ Granite Bal




must know the length of the platform sides
to remarkable precision. That in turn means
that we must know the size of the model
of the Earth that we created at the start of
our analysis, and can therefore determine the
scale of the model with the same remarkable
precision. Assuming that our value for the
foundation length of the pyramid in cubits is
correctly deduced then the value for the scale
of the primary model of the earth is therefore
86626 : 1. Although #his is not a correct value as
we will see, for now it will suffice as the later
adjustments are small as to not be important
when explaining the methodology that the
architects have used. We can use it to scale
up the lengths that we have just discovered
within the grand gallery area of the pyramid,
and after a suitable adjustment of the decimal
point these lengths come out as the follow-
ing

d1 = 146,856,000,000 m
d2 = 152,341,000,000 m

Although only approximate distanc-
es at this stage it is already obvious that they
are the measurements of the Earth’s distance
from the Sun during its annual elliptical orbit.
The first of the values is known as Aphelion,
the furthest distance that the planet gets from
the Sun during the orbital year, and the sec-
ond is Perihelion, the nearest distance that the
planet gets to the Sun. The complexities and
consequences of this subject will be covered
in a later chapter, since they are at the very
core of the pyramid’s purpose, and also the
subject matter is one which requires a com-
plete understanding of the Giza Plateau.

The geometric line that gives these
data is so fundamental to the pyramid’s pur-
pose that you would expect the architects to
have backed it up with corroborating architec-
ture, and that is of course exactly what they
have done. In the passageway that leads to the
lower chamber there is another one of the
pyramid’s features that has perplexed all who
have looked at it. The small step which occurs
just before the lower chamber marks off the
exact centre point of the principal geometry
line and is also shown in the illustration op-
posite. The use of this step as a marker point
ensures that when solving the mathematics
contained within the architecture that the
principle geometry line is drawn to the cen-
tral axis of the niche, and not just the central
axis of the pyramid. This ensures that there
the two line lengths are discovered, giving us

the two distances between the Earth and
Sun and is the final word from the architects
within the Great Pyramid of Giza.

With such an astonishingly com-
plex architectural layout in front of us there
is a quite clear understanding that if we can
correctly determine all of the features of
this pyramid, then we will be able to accu-
rately determine the values of Aphelion and
Perihelion used by the architects. We already
have a highly accurate value for the cubit by
which to determine them, but what we can-
not rely upon is our initial deduction of the
length of the foundation platform of the
pyramid. Our initial analysis and subsequent
estimation of the length of the perimeter of
the pyramid’s foundation has served us well
up to this point, providing us with the ap-
proximate scale of the model that is in use.
Having just seen that the pyramid appears
to contain some remarkably accurate details
of the Earth’s orbital characteristics, the
question arises as to whether there is a more
scientific manner in which the scale of our
Earth model has been designed.
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THE TIME SCALE

The Earths orbit

The variation between the solar
and sidereal days is shown in

this illustration

The value of the scale that the ar-
chitects have used in the design of the Great
Pyramid is currently calculated as 86626 : 1
and we need to have a long hard think about
this numerical value to try to understand if it
has any underlying logical meaning. We also
need to avoid at all costs any foray into the
realms of numerology and stick rigidly to
scientific thinking if we are to progress sat-
isfactorily and determine the origins of this
scaling factor. Additionally we need to restrict
our subject matter to that which we have al-
ready been presented with by the architects,
namely the Earth and, as we have just seen in
the ‘Grand Gallery’, the Earth’s orbital char-
acteristics. To start our search for the scaling
factor let us first have a look at the basic de-
tails of the Earth’s orbit around the sun.

From a very basic perspective we
know that the Earth rotates around the sun
once a year and that the heliocentric model
of the solar system which was refined by Co-
pernicus, Kepler and Galileo is today a well

established standard model. In this model
the orbit of the Earth is elliptical and as a
consequence of interaction with other plan-
ets in the solar system the duration of one
orbit around the sun is not a constant period
of time. Some years the Earth takes perhaps
370 days to complete its rotation and in
other years it may take only 360 days. This
discrepancy is ignored by the vast majority
of people who stick rigidly to the 365 day
leap year model for their calendars and time
keeping. The variation in the orbital charac-
teristics are only of interest and importance
to the scientific community, and the rest of
us get on with our daily lives oblivious of
the variations in the yearly cycles.

If we now have a look at the daily
cycle of the Earth we come across similar
variances in that they make no difference
to most people on the planet but are highly
significant to the scientific community. The
basic unit of measurement that regulates
our lives is the solar day. The sun rises at
roughly the same time every day and sets in
the evening in a similar manner. We know
that the time of sunrise changes throughout
the year, but on a day by day basis in makes
little difference to us. The illustration below
shows the way that the solar day is related
to the annual cycle of the Earth around the
sun, and in that illustration can be seen the
fundamental problem that is inherent in the
use of the solar day. As the Earth rotates
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around the sun in its annual cycle, each day
it has progressed about 1/365th of the way
around its orbit. This means that in order for
the same location on the planet to directly
facing the sun at the same time on two sub-
sequent days, and thereby have sunrise at the
same time on both of these days, the Earth
needs to be allowed to rotate upon its axis for
a slightly longer time than one full rotation.
This means that the 24 hour solar day that we
use to measure time is actually slightly longer
than the period required for the Earth to ro-
tate once upon its axis. The later of these two
time periods is known as the sidereal day and
is defined as the time required for the planet
to rotate once on its axis.

The sidereal day is an absolute fixed
constant and does not vary by more than a
millisecond or two every century and in com-
parison to the concept of the solar day is a
utterly more sensible time reference to use in
astronomical calculations. If we have a look
at the values of the solar day and sidereal
day when measured in seconds we find that
the solar day is of course 24 hours long and
therefore 86400 seconds, and the sidereal day
is shorter and has a value of 86164 seconds.
What is immediately striking about these fig-
ures is there very close proximity to the scal-
ing factor that we have already come across
in the Great Pyramid. Whilst neither of them
is obviously the same value they are both of
the same order of magnitude, and sufficiently
close to make us take note.

Of course without a historical con-
nection between our modern timekeeping
and that of the Ancient Egyptians all that we
are looking at in these values is nothing more
than numerology of which we have no inter-
est. But even the briefest of glimpses into the
history of our time measuring units shows us
that the 24 hour day, 60 minute hour and 60
second minute all date back to the time of
the ancient Egyptians. We can therefore con-
tinue with the path that we are taking since it
is more than likely that the architects of this
building were using the same divisions of
time that we are currently using, or more to
the point were responsible for the initial defi-
nition of the time divisions which we still use
today.

Because of the variations in the orbit
of the Earth around the sun the solar day that
we use must also vary considerably from year
to year. It is not something that is noticable to
us because its effects are so small on a daily
basis, but never the less it is something which
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must be happening. So if we were to rational-
ise the way in which we measure time it would
be a very sensible step to define the sidereal
day as being the standard of time measure-
ment because we know that this is the only
fixed reference that we have.

It will come as little surprise to
find out that this is exactly what the scien-
tific world has already done and the sidereal
day has been defined as being 24 sidereal
hours long, This then gives rise to the side-
real hout, minute and second, all of which
are quantities which are defined in absolute
rational terms and which vary very little on
a year by year basis. If we were to adopt this
time system for our daily lives (which is not a
practical idea) then we would of course have
the situation where the sidereal day is 86400
sidereal seconds in length and the solar day
would be slightly longer. The calculation to
find the length of the solar day in sidereal
seconds is not particularly difficult and yields
the quite astonishing result that the solar day
contains 86636.5 sidereal seconds. And it is
at this point in the calculations and thought
process that you realise that you have just
discovered the primary scaling factor of the
Great Pyramid of Giza. It is scaled to time.
Sidereal time. Unmovable, constant, technical
time. The architects ate scientists, and of the
highest order.

However, before we rush in and
start to use this value as the primary scale we
need to remember that the initial scale that we
were using was only an approximate estima-
tion based on our assumption regarding the
foundation perimeter of the pyramid. Since
it would be inconceivable that anyone with
such a detailed scientific knowledge would
rely on such a random starting point for such
a group of technical calculations, we need to
return once again to the plinth that surrounds
the pyramid and look to see if there is further
depth to the design that we can now detect.

In the eatlier analysis it was deter-
mined that an Earth shaped ellipse could be
inscribed upon the plinth of the pyramid, but
since then we have developed the work con-
siderably further and know for certain that the
base length of the pyramid is a representation
of half the Earth’s elliptical circumference.
This raises the possibility that the plinth’s in-
ner dimension (where the base of the pyramid
meets the ground level) could be based on the
circumference of something slightly smaller
than the Earth, and that the outer edge of the
plinth (where it meets the pavement) could



The pyramid’s plinth

This close up view of the foot
of the pyramid shows the meas-
urements from Petrie’s survey
work, Lehner’s plinth measure-
ment and the final location of
the reference pyramid’s sides.
The shoe has been included as a
scale reference.

be based on the circumference of something
slightly larger than the Earth. It is by follow-
ing this line of logic that we eventually come
across the definitive solution to the plinth’s
remarkably clever design.

The inner dimension is half the cir-
cumference of a circle with a radius equal to
the scaled polar radius of the Earth, and the
outer dimension is equal to the circumference
of a circle with a radius equal to the scaled
equatorial radius of the Earth. And since we
know these points on the base with excellent
accuracy then we can compare their scaled
values to the real size values for the Earth,
and we have #wo values from which we can de-
duce the pyramids scale, rather than just one
approximate one that we used before. From
comparing the numerical values from the sur-
veying to the full sized values from the geo-
desic documentation the two possible values
of the pyramids scale come out as

scale calculation 1 = 86704.9 +/- 4.8
scale calculation 2 = 86699.3 +/- 2.1

the first of these values being calculated from
Petrie’s base length figure and the second
from Lehner’s plinth width figure. With the
numerical values being so close we can de-
duce that we probably have the scale correct,
and so we now need to determine how the
architects have come about this figure.

We have already seen that the length
of the solar day when measured in sidetreal
seconds gives a very close approximation to
this value, and it is when this figure is consid-
ered over the scope of a full year that the true
primary scale of this monument comes to

Inner base length
115.1725 m

115.17m
(Petrie)

light. The length of a sidereal year (the time
required for the Earth to rotate around the
sun once) is 365.25 days, and it is because
of the fractional part of this number that
we have leap years every 4 years. However,
if we consider that a standard year has only
365 days in it we can see that our calculated
value for the length of the solar day meas-
ured in sidereal seconds cannot be correct.
The average value over the full year must
be 365.25/365 times this value. Taking the
value of the sidereal year as being exactly
365.256363004 days, then the duration of
one average day (1/365th year) in sidereal
seconds, and hence the scale of the monu-
ment is

86697.4058

which is calculated as follows

365.256 . 86400
365 X 86164 * 36400

We can now check this scaling value quite
easily against the surveying measurements
by calculating the inner and outer positions
of the plinth from the GRS84 geodetic da-
tum giving the base lengths of the pyramid
as

Inner base length = 115.1725 m
Outer base length = 115.5600 m

with the resulting distances shown on the
illustration below, along with the surveying
measurements from the Egyptologists, (and
a shoe for scale perception). The length of

Outer base length
115.5600 m

115.3664m

Pavement

115.55m
(Lehner)
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the base of the geometry, which is marked
in red on the diagram, falls in the middle of
the plinth and we can be quite certain that we
have at last found the correct scaling factor
for the model of the Earth.

What is strikingly obvious is that we
are now outside the scope of the surveying if
our deduction of the monument’s scale is cot-
rect. There is little point in making a compari-
son with the surveying measurements other
than to look at the accuracy of the survey it-
self. If our scale is correct, and it is, then we
will have very little further use of the survey-
ing measurements of the Great Pyramid of
Giza because we know the exact dimensions
of the monument.

Because we have already deduced
that algebraic geometry on which the design
is based and now also have a precise scaling
factor to work from then our ability to recre-
ate the original dimensions of the building is
limited only by our own scientific knowledge.
If we know the size and shape of the Earth
and if we know the length of a sidereal day
and year then we can use the geometric blue-
print that they have given us and perfectly rec-
reate the theoretical values inside the monu-
ment. If the lengths that we came across in
the Grand Gallery are indeed representative
of the Aphelion and Perihelion of the Earth’s
orbit then we will be able to determine their
exact values with the information that we have
been given. This is not something which I will
be doing in this book, because we have now
got to the stage where the work has moved
out of the realms of the analysis of the pyra-
mids and has moved on to a specialist sub-
ject field which will involve pages and pages
of complex scientific argument. This science
will need to be worked and reworked by the
academic community so that a consensus is
formed that is acceptable to all and it would
be unwise to present the starting sequence of
such a debate in a book such as this.

What we need to do is to concentrate
on the overall picture that is before us and
complete the analysis of the remaining sec-
tions of the Great Pyramid and its surround-
ing monuments. It would be only too easy to
get sidetracked at this stage, but by thinking
through what we have just seen it is possible
to realise that we have just created a rather
strange anomaly in our work.

If the pyramid is scaled using the si-
dereal day and year as its source then, as we
have just discussed, we can accurately recreate
the monument’s architecture. But previously
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we have also deduced that the cubit measure-
ment is based on the latitude of the pyramids
location in Egypt and the problem that we
have created is as follows. If it is possible to
determine all the architectural features of the
building from the scaling factor alone, why
would the architects have gone to such trou-
ble to define the cubit so accurately?

We saw in the Grand Gallery that
the cubit measure was related to the angles
in the architecture, but since we can now rec-
reate those angles with a very high level of
precision, we can also derive an accurate value
of the cubit from them. The possibility that
arises is that there may well be some other
feature of the cubit that we have not yet un-
derstood and that the latitude of the pyramid
as its defining method is only an approxima-
tion. If this is the case then one can only im-
agine what the un-approximate definition of
the cubit is going to be.

To find out the answer to this ques-
tion we will need to progress through the re-
maining features of the pyramid that we have
yet to study and then make our way outside
onto the Giza plateau where we have all man-
ner of riddles awaiting us. To do so we need
to find our way out of the pyramid and in
a manner that is connected to the geometric
design that we have so far laid down.
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The shafl exit ellipse

The ellipse which has the shaft
exits as tangent points is a
mathematical function of the
primary earth ellipse

Having established at the outset
of the work that the entrance to the Great
Pyramid of Giza is situated at the upper
shaft exits, it would be not at all surprising
to discover that the exit is situated where we
currently think that the entrance is placed.
From the analysis of the ‘grand gallery’ in the
pyramid we already know how the ascending
passageway, which connects the gallery to the
entrance passage, was formed and have calcu-
lated its geometric construction in the eatlier
chapter. What we now require is to determine
how the entrance passage has been designed
and work out its geometry so that the whole
of the pyramid’s internal passageway system
fits together.

Its design is yet another piece of
precision engineering and, as we are about
to see, contains the now familiar mix of mil-
limetre perfect construction, profound un-
derstanding of geometry, and curious but
deliberate imperfections designed to make
us think deeply. The mathematics upon
which it is formed is based on a fundamental
property of the eatliest part of the construc-
tion that we have already put together, and
in particular that section of the mathematics
which relates the positioning of the upper
shaft exit points, and their determination
from the primary ellipse of the pyramid.

In the illustration below another in-
ternal ellipse has been added to our drawing
and the defining properties of this ellipse
are vital in the comprehension of its use in
the entrance passageway construction. The
defining properties are as follows; that the
ellipse, shown in red on the diagram, touch-
es the pyramid floor at it’s base, has its high-
est point at the same height as the tangent
points originally formed on the Earth el-
lipse, and it has the geometric pyramid sides
as tangents. By defining the ellipse in this
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The entrance passage geometry

By rotating the radii of the
shaft ellipse the entrance passage

slope and length are formed

The gallery end point

The lower end of the gallery is
defined by the intersection of

the T~bar construction with the

gallery floor

Intersect point

way, the upper shaft exit points on the pyra-
mid’s sides coincide with precision with the
tangent points formed on this new inner el-
lipse - a fact which is evident in the diagram.

This is not just a coincidence, but a
mathematical property of this type of con-
struction, and the lengthy proof of this geo-
metric fact is shown in the mathematics ap-
pendix. The ellipse that we have just drawn,
whilst mathematically perfect, is entirely theo-
retical since none of its primary characteris-
tics appear to have been used in the construc-
tion. Having said this, smaller versions of this
shape can be found throughout the pyramid’s
smaller architectural features and it is one of
the major clues that the architects have hid-
den inside their work. For example, it is used
as the defining shape in the construction of
the coffin in the main chamber, can be found
in the trial passageways (a set of small tunnels
which are located just outside the perimeter
of the pyramid) and it is also contained in the
construction principles of the lower chamber.
The details of each of these pieces of archi-
tecture are largely academic at this stage, since
the purpose of the ellipse’s inclusion into
each of them serves just one purpose. When
trying to work out how the pyramid was con-
structed it is the repetitious appearance of
this elliptical shape in the small architectural
details which leads you to finding its origin
and principle use in the architecture.

It is used as the principle defining

geometry in the entrance passageway in a
manner which is both clear and unambigu-
ous and, as we will see in future chapters,
the understanding of this entrance passage-
way geometry is vital in the overall system
of which the Great Pyramid is a part. The
architects have used the two different diam-
eters from this ellipse and formed them into
a “I-bar’ construction, which is then pivoted
from the top point of the ellipse’s vertical
axis and rotated until it neatly rests inside the
North face of the geometric pyramid - as
shown opposite.

The underlying mathematics of
this construction is shown in the mathemat-
ics appendix and the algebraic proof is pat-
ticularly detailed and difficult to work out.
The end result of that mathematics is that
the gradient of the entrance passageway can
be calculated in quite extraordinary detail
and then compared to the surveying meas-
urements from Petrie’s work. The interest-
ing point about this comparison is that the
entrance passageway contains the most ac-
curate of all of Petrie’s surveying measure-
ments because whilst surveying it he would
have had reference points to work from
which were external to the pyramid - such
as a fixed hotrizon and direct access to his
station marks. The compatison of the geo-
metrically calculated angle and that of the
survey therefore act as a particularly accurate
test of the correctness of the mathematics.

Petrie reports the angle of the en-
trance passageway as being 26° 31° 23” +/-
57, and from the geometric analysis the an-
gle is calculated as 26° 31° 20°, the variance
between the two figures being 3” of one
degree. To put the discrepancy between the
two figures into perspective, it is the equiva-
lent of viewing the width of your hand from
a distance of 10km away. Once again Petrie
has proven his surveying measurements to
be of the utmost accuracy.

The usual corroborating evidence is
contained within this construction method,
and as can be seen in adjoining illustration,
the major diameter line passes through the
intersection point of the end of the gallery
and the ascending passageway to which it is
joined. To be more accurate in the descrip-
tion, the point in the architecture where
the ascending passageway meets the gallery
is defined by this major diameter line, and
therefore shows us that we have correctly
identified both these pieces of the construc-
tion.
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There are however several rather
strange points contained within the math-
ematics and architecture of the entrance pas-
sage when it is formed in this way, all of which
suggest that there is something not quite coz-
rect with what we have done. In order for the
mathematics to correctly fit the architectural
construction, the major diameter line has to
be reduced by a 1/298.257th of its length to
coincide with the constructed entrance pas-
sageway floot. This can be clearly seen in the
diagrams where the red geometry line and
the grey passageway lines have a gap between
them. The reason for the reduction in length
by this familiar fraction turns out to be a
specific feature of the architecture, and one
about which we need not worry too much.
However you will notice if you look carefully
that the architect has chosen to line the ge-
ometry up with the constructed face of the
pyramid rather than the geometric reference
pyramid face line telling us that something is
deliberately incorrect in this construction.

It may seem a strange phrase to de-
scribe something as deliberately incorrect,
but that is exactly what is presented before
us here. We can perfectly deduce the angle of
the entrance passage using algebraic geom-
etry, yet to do so we have to deviate from the
geometry that has formed all of the pyramid’s
internal features up to this point, and revert
back to the stonework. It would seem that the
architect is currently pointing us to the physi-
cal entrance/exit to the pyramid’s structure,
and that the mathematical one may well lie
else where.

A second point to note, and a more
significant one, is that at the lower end of
the entrance passage the geometry does not
coincide at all with either the floor or roof
ends of the passage as shown in illustration
above. This suggests strongly that the geo-
metric construction only applies to the top of
the entrance passage and is used exclusively to
define the entrance/exit to the pyramid and
not the lower end of the passage. The final
point of note is that there is a very small dis-
crepancy between Petrie’s surveyed floor line
position and that formed from the geometry,
also shown in the diagram where the red ge-
ometry line and the passage floor line do not
coincide. Whilst the angles of the geometry
and the architecture match perfectly, the posi-
tion of them does not and the error margin is
a considerable 9cm.

Clearly something strange is happen-
ing in the architecture at this lower point in
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End of passage

Horizontal passac
subterranean chamber

B End of T-bar

the passage although the top end is just fine,
and if we take the premise that the mathe-
matics is correct since it forms the top of the
passage and its angle so accurately, then we
need to delve into the mind of the architect
to work out what is being shown to us at the
lower end. We are being told that, although
we have clearly found our way out of the
physical pyramid construction by forming the
entrance passage and thereby the entrance,
we have not found our way out of the math-
ematical construction and we are being led in
two directions at once. Further investigation
into the T-bat, and its rotation around the top
point is needed.

If, rather than lining up the top end
of the T-bar with the pyramid’s constructed
North face we choose to line up the bottom
end of the “I-bar’ with any suitable point
on the pyramid, the architectural design for
this lower section becomes apparent. By lin-
ing up the lower section of the T-bar with
the floor level of the lower horizontal pas-
sage, the entrance door to the subterranean
chamber becomes perfectly defined as shown
in the illustration opposite. The discrepancy
between the survey measurement for this
doorway and that of the mathematics is only
a few mm horizontally and vertically at the
entrance to the subterranean chamber and so
we now have a most interesting situation, that
we have a piece of geometry that is telling us
two things at the same time.

First we are being told that we have
found the physical exit to the pyramid and
can make our way outside, and secondly that
we have found the mathematical exit to the

Incorrect alignment in the

entrance passage

The T-bar construction leaves
an incorrect alignment in the

lower section of the pyramid



The door to the subterranean
chamber

The doorway is defined by the
geometry if the T-bar is cor-
rectly rotated around its prvot
point

pyramid, which is contained inside the subter-
ranean chamber - this deduction being more
than reasonable since we are dealing with exit
geometry in the formation of the subterrane-
an chamber door. The first of these concepts
gives us very few problems in its comprehen-
sion, but the second seems quite unusual as
the subterranean chamber is known to have
no exit other than the dead-end corridor
which leads south.

At this stage in our analysis we can
do no more than make a note of this section
of the pyramid and come back to it in due
course, once we have more information at
our disposal. It will turn out that there is in-
deed an exit from the subterranean chambert,
one which is marked out with absolute clarity,
and one which contains the most breathtak-
ing work in the whole of the pyramid. The
exit from the subterranean chamber, as we
will see later is architecturally stunning, lined
cither side with statues of the Sphinx and
leads us to our first glimpse of the architects
of this magnificent building;

It is typical of the deception and
psychology of their work that they have cho-
sen to conceal the mathematical exit from the
pyramid in the subterranean chamber, with
its walls and floor in such an unfinished state
- causing anyone who chooses to casually ana-
lyse the building to leave this room alone. The
subterranean chamber only appears to be a
roughly cut out piece of the pyramid whereas
in fact it is carved to perfection. The parallels
between this section of the Great Pyramid
and the serdab in the pyramid of Unas, where
both are unfinished and designed to detract
attention away from themselves, are clear.

We are well on our way to a full com-
prehension of this monument and should
carry on exactly as instructed by the architects.

We are about to leave the Great Pyramid via
its physical exit, just as we have been told to
do, leave the subterranean section for later,
an look at the rest of the detail contained
within the Giza plateau.
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THE SATELILITE PYRAMID
AND THE SPHINX

Having spent so long inside the con-
fined passageways of the Great Pyramid, the
first view of the Giza plateau with the Great
Pyramid replaced by the model of the Earth
which it represents is spectacular, and is
shown in overleaf. The pyramid is a geomet-
ric representation of the Earth, and can quite
correctly be replaced in this manner with the
ellipsoid representation of the planet, scaled
at a ratio of 86697.4: 1.

To start to comprehend what the
other monuments on the plateau represent,
we should go right back to where we started
this book and reconsider how we measured
the shape of our planet so accurately which
allowed us to recognise the architectural fea-
tures of the Great Pyramid in the first place.
As stated in earlier chapters, it is impossible to
measure the exact shape and size of the plan-
et from taking measurements on its surface,
and the only truly accurate measurements
can be made from orbiting satellites in space.
But where exactly are these satellites placed
in relation to the Earth, and could it be that
the second pyramid of Giza, rather than just
being an adjacent pyramid to the first one is
actually placed in a specific position relative
to it. To answer this question, and it can be
answered with certainty, we need to look into
the physics of satellite orbits and understand
the basics of their positions.

There are two physical forces, both
of which are familiarly encountered on a daily
basis, which dictate the location at which a
satellite is placed in orbit around the Earth.
The first of these forces is gravity, which will
act upon the satellite and cause it to return to
Earth in due course. However, as the satel-
lite spins around the Earth it has a centrip-
etal force acting upon it which makes it want
to leave its orbit and fly out into space. For
the satellite to remain in Earth orbit in space
these two forces need to balance each other
out, so that the gravitation pull of the Earth

The satellite pyramid and the Sphinx

in one direction and the centripetal force in
the other have no detrimental effect on the
satellites orbital radius. The mathematics
of this harmonic balance concludes with a
simple equation in which the distance from
the Earth and the time it takes for one ot-
bit around the planet are the only unknown
quantities in the equation.

As a result of this equation there
are three distinct areas of space into which
a satellite can be placed. First is in low Earth
orbit whete, to maintain the balance between
gravity and centripetal force, the satellite
needs to spin around the planet quite rapid-
ly. The orbital period of these low Earth or-
bit satellites is much less than 24 hours and
they will consequently pass overhead, when
viewed from the Earth, several times each
day. They are used for a variety of purposes
and are typical for most space shuttle mis-
sions, the International space station, and a
large number of the world’s communication
satellites. The second area of space where
satellites can be placed is high Earth orbit,
and since these satellites have less gravity
pulling upon them they need to orbit the
planet slower so as to generate less centrip-
etal force to balance out the weaker gravi-
tational force. Consequently they orbit in
more than 24 hours, and will pass overhead
any given point on Earth every few days.

It is the third position which is by
far the most interesting, and one which was
first hypothesised by Arthur C Clarke in the
eatly years of the last century. There must
be an exact distance from the Earth where
the orbital period of a satellite will exactly
match that of the Earth’s rotation on its axis.
In simplified terms, it will rotate around the
Earth in one day, and will consequently re-
main over the same longitude forever. This
third type of satellite orbit is known as geo-
synchronous orbit, and is an especially use-
ful orbit for communication and land map-
ping purposes.

Within the range of geosynchro-
nous orbits there is one specific position, ex-
actly over the equator at exactly the correct
height above the Earth where the satellite
will not only remain at the same longitude,
but also at the same latitude for ever. This
super specialised orbital position is known
as geostationary satellite orbit, and is the one
utilised by all of the wotld’s television satel-
lite systems. It has the unique property that
any object placed into this orbit will remain
stationary when viewed from the Earth, and
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The Giza Plateau

The view of the plateau with
the Great Pyramid replaced by a
scaled model of the Earth

hence permits wall mounted TV dishes to be
firmly fixed to house walls without the need
of any motorised tracking equipment.

As well as the obvious practical uses
of this orbit it also send out a strong message
about the inhabitants of the planet to anyone
who would care to be watching. It shows with-
out question that the inhabitants of a planet,
any planet, have technologically advanced to
the stage where their physics and engineering
is to a sufficient degree to be able to utilise
this highly specific point in space. Once you
place satellites in orbit at this distance from
your planet, you have well and truly put your-
self on the universal map.

The distance of geostationary satel-
lite orbit from the Earth is relatively simple
to calculate using basic physics constants. As
with most equations the theoretical calcula-
tion is considerably easier to calculate than
the true situation up in space, since we do
not have to take into account factors such
as atmospheric drag or the gravitational ef-
fects of the Sun and the moon. The result of
this calculation is that idealised geostationary
satellite orbit can be found at a distance of
42,164,169m from the Earth’s centre. In prac-
tical applications this value has to be adjusted
to take into account the perturbation from
other heavenly bodies and a variety of other
factors, but those calculations ate outside the
scope of this book and will contribute little at
this stage to our analysis.

We already know that the Great Pyr-
amid of Giza is a scaled model of the Earth,
and that its scale can be deduced from know-
ing the value of the sidereal day and year. Si-
dereal day is of course the very time value that
is required in the calculations for the orbiting
satellite and by using this value and the scale
of the model which was calculated at 86697.4
: 1 we can calculate where geostationary sat-
ellite orbit will be on this same scale. If we
scale down the geostationary orbital radius of
42,164,169m then we find that the satellite or-
bit is 486.73 metres away from the centre of
the model of the Earth that we have recently
discovered.

If we now refer back to our master
surveyor, Mr.. Petrie, we find that he measured
the distances between all of the pyramids on
the Giza plateau and reports in his work that
the second pyramid of Giza’s central vertical
axis is located at a distance of 486.88 metres
from the centre of the Great Pyramid. The
second pyramid of Giza is positioned in ge-
ostationary satellite orbit around the model
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of the Earth, as shown in the next illustra-
tion with the small difference between the
surveying measurement and the theoretical
one being insignificant at this stage in the
work.

Before looking for the corroborat-
ing evidence, it is worth stopping for a mo-
ment and contemplating what is on display
here. We are looking at a 4,500 year old con-
struction of geostationary satellite orbit - a
representation of the conquest of science
over space, and the biggest signpost that
any civilisation could possibly put up to an-
nounce their technological level of advance-
ment. We are being told in no uncertain
terms that whoever built these monuments
had the ability to play around with T.V. sat-
ellite orbits whilst the historically recorded
human race was still living in mud huts and
trying to work out how to make bows and
arrows. The second pyramid has been built
to make us sit up and take note, and that is
precisely what we should do at this point.

There are two pieces of corrobo-
rating evidence that are available to confirm
that the distance between these pyramids is
a representation of geostationary orbit, the
first of which links the second pyramid of
Giza’s architects to the those of the first
pyramid with absolute certainty. You will re-
call from the chapter regarding the gallery in
the Great Pyramid that cubit measurements
of length were related directly to the angular
measures of the gallery angles in radians by
a factor of 200. It would therefore not be
surptising to find that the second pyramid is
‘rotated’ around the first by an angle which
is directly related to its distance from that
pyramid. To start this calculation we need to
convert the distance between the two pyra-
mids into cubit measure, giving the distance
between them as 930.05 cubits, when the
scaled geostationary satellite orbit distance is
used as being the correct distance between
the two buildings rather than Petrie’s survey-
ing measurement (a difference of only a few
centimeters).

We then need to refer to Petrie’s
work and take from it the angle he report-
ed between the first and second pyramids
which 1s 43° 22’ 527 degrees west of the line
running through the Great Pyramid and be-
ing parallel to the pyramid’s North-South
axis. This angle is shown on the illustration
on the next page measured from the East-
West line running through the Great Pyra-
mid, and is consequently 90° larger, or 133°
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The second pyramid of Giza

The Giza plateau with both the
first and second pyramids re-

placed by their respective models

22’ 52”. Since we know that the architects
are working in radian measure, then we need
to convert this angle into radians, giving the
rotation of the second pyramid around the
first as 2.32793955 radians. It is then a simple
calculation to determine that the distance be-
tween the pyramids when measured in cubits
is 400 times the angle between them within
acceptable error margins, confirming with
certainty that our deduction of geostationary
satellite orbit is indeed correct. What is also
confirmed immediately by this calculation is
that the first and second pyramids of Giza
were built according to a predetermined de-
sign and by the same architects.

There is a small discrepancy be-
tween the calculated position and angle of
the second pyramid and that reported by
Petrie. There are two possibilities as to why
there should be a discrepancy between these
values. The first is that in the 1800’ the sec-
ond pyramid of Giza had yet to be excavated,
and therefore Petrie’s deduction of the centre
point of the pyramid carries an inherent error
within it. Without a more detailed survey of
the relationship of the two pyramids to each
other on the plateau we are not in a position
to determine whether Petrie’s angle or his lin-
ear measurement contains an error, if indeed
there is an error at all. What we can state is
that if the linear measure were incorrect, then
he missed the centre points of the two pyra-
mid by 30cm respectively, and if the angular
measure were incorrect then he had an error
of 9’ of a degtee, or if both measurements
contain errors, then he has an average linear
placement error of 15cm on each monument
and an angular error between them of 5 of a
degree.

The other possibility is of course
that Petrie’s measurements are accurate, and
that the architects have not calculated the the-
oretical value of geostationary orbit, but have
taken into account all the minor gravitational
adjustments of the advanced physics calcula-
tions, or perhaps that the second pyramid has
had some minor adjustment made to it that
we have yet to spot. This will turn out to be
the case, but for now we can place this infor-
mation at the back of our minds as it has lit-
tle impact on this preliminary analysis of the
monuments.

The second piece of corroborating
evidence that confirms that the second pyra-
mid of Giza is in an orbit around the first is
utterly remarkable and to discover it we need
to look at the way in which the architects have
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designed and built the causeway that leads
down towards the Sphinx from pyramid two.
To do this we need a detailed survey map of
the Giza plateau, and we are in the fortunate
position that enough archaeological survey
information is available in the public domain
for us to be able to create one. The primary
source of data is the survey of Petrie, from
which we can recreate the three pyramids
on the Giza plateau to an excellent degree
of accuracy. To this we can then add the
multitude of detailed archaeological surveys
of the second pyramid’s causeway and the
Sphinx which are available from the Boston
Museum of Fine Arts or any of the many
Egyptology libraries in the world. Once these
pieces of surveying work are combined they
can be digitised and placed into a computer
mapping programme, and an analysis of the
causeway which leads from pyramid two can
be undertaken.

In the illustration on the next page
the preliminary design components of the
second pyramid’s causeway and the sphinx
are illustrated, and #he estimates of the manner
in which this design has been architecturally
planned is as follows. The second pyramid
of Giza has its position dictated entirely by
the distance and angle calculations outlined
eatlier in this chapter, making both it and
the Great Pyramid immovable objects in
the design. The North-South and East West
lines which connect the two pyramids are
then drawn on to the diagram with lengths
of 354.69 m and 334.41m respectively as
reported by Petrie. The East-West line is
then divided into two equal lengths, and the
temple at the East side of pyramid two is de-
signed and built around this central marker
point. The North-South line is then extend-
ed so that the extension length is 1/10th of
the resulting overall length of this line.

We can now form the causeway
which comes from the second pyramid tem-
ple by taking the temple centre point, joining
it up with the end of the extended Notth-
South line and continuing down towards the
Sphinx area. The angle of this geometric line
is 13° 24’ 17.5” and is very close to that of
the causeway when viewed either from sat-
ellite photography or more accurately when
compared to the detailed 1936 survey of
the causeway and Sphinx included in a work
by S.Hassan. The detail of the pyramid two
temple and its centre point taken from that
survey are shown in the next illustration.

It is at this point that the purpose
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behind the construction becomes apparent,
as by taking a line from the centre of pyramid
two through our North-South end point, we
have a geometric construction line which bi-
sects the paws of the Sphinx. Additionally, if
the East-West line is extended West by 354.69
m to a point which is at an exact 45° bearing
from the Great pyramid, then the stella which
lies between the Sphinx’s paws is marked off
with decent accuracy. A photograph of the
area between the Sphinx’s paws that is marked
out by this line is shown overleaf.

Even though we have temporar-
ily departed from scientific data to map out
these positions on the plateau, and are therefore
probably only looking at some preliminary calenla-
tions of the architects, the question now arises
as to what is significant about the line which
comes from the center of the second pyramid
to the Sphinx, and its length which is 692.83m
or 1323.8 cubits. If we scale the line up by
the scale of the Earth model we end up with
a distance which has no meaning to it, and

we are presented once again with a piece
of design work which is going to require
an additional piece of information before it
is understood. What we are about to do is
solve the riddle of the Sphinx, and in so do-
ing add an extra piece of information to our
knowledge base which will allow us to com-
prehend the design of the third pyramid of
Giza when we come to it. In order to solve
the riddle, we need to go back to the Great
Pyramid and review the details of how the
upper and lower sections of that monument
were designed.

Starting from a known base length
we constructed our model of the Earth
using an elliptical circumference formula
which gave us two answers for the size of
the Earth. The first of these ellipses we used
to form the upper chamber and shafts, and
the second we used for the lower chamber
and shafts. Therefore there are two models
being used and consequently two scales - the
primary scale which we have already seen,
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The plateau distances

The primary distances of the
Giza plateau are marked out
on this illustration



The second pyramid’s temple

The central stone of  the temple
of the second pyramid serves as
the geometric marker point. for
the pyramid’s causeway

and a secondary scale which will be 4.9998, or
approximately 5 times larger, since it is based
on the model of the Earth which was 1/5th
smaller than the primary model. The archi-
tects can quite justifiably use either of these
two scales on the Giza plateau, and it is by ap-
plying this secondary scale to both the Sphinx
and later on the third pyramid of Giza that we
can understand their positioning,

The marker point on the Sphinx,
as we have already calculated, is 692.83 m
metres from the centre of pyramid two, and
when this is scaled up by the secondary scale
the distance being given to us is 300,086,943
m. This value is astonishingly close to the
value of one light second (the speed of light)
which has the value of 299,792 548 m. Even
though, due to our lack of accurate survey-
ing information at this stage, we have some
variance in our calculations which we cannot
resolve, the architects appear to be showing
us that the Sphinx is guarding the most funda-
mental of all physics constants. However, we
have come across situations before where our
surveying measurements contained errors,
and a full analysis of the principles involved
in the architecture resulted in automatic cor-
rections appearing in the work. The same is
the case with this distance.

Since we do not have the accuracy
to work from in the surveying, we simply
need to go back to the length of the cubit
that we have calculated from the latitude of
the Great Pyramid, and work out what the
speed of light would be in cubits per second
- always work in the architects units of meas-
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urement. This is not an irrational calculation
because we know how the cubit is defined
and we know that the primary scale of the
Great Pyramid is based on the same unit as
time that we currently use, or more likely ac-
tually defines it. The value of the cubit that
we are using at this stage is incredibly accurate
but has an error margin dependant upon our
ability to calculate the latitude of the Great
Pyramid, in which we will have an error of no
more than, for example, 20 centimetres. The
resulting value of the cubit cannot therefore
have an error of more than 4x10-8 m, and so
whatever the value of the light second when
measured in cubits, we know that it must have
an error of no more than 10 cubits per sec-
ond.

If we divide the light second of
299,792,458m by our currently known cubit
value of .523350m, we find that the speed of
light in cubits per second given by the archi-
tects is 572,850,006 +/- 10 c¢/s. From this it
becomes quite apparent that the cubit meas-
ure, rather than being based on the Great
Pyramids latitude, is actually based on the
speed of light. The very positioning of the
Great Pyramid has been chosen specifically to
make this calculation work and has allowed us
to start by measuring the cubit in the gallery
of the Great Pyramid, refine the value via the
pyramid’s latitude, and now use the Sphinx to
get our final and perfectly accurate definition
of the cubit measure used in this magnificent
construction.

The cubit is defined as 1 /
572,850,000 th of the distance that light trav-
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els in one second. The implications and con-
clusions that can be drawn from this piece of
information atre fascinating, and from it we
can progress further in our understanding of
the overall construction.

We now know that the architects are
using the same unit of time as we are, ot to
be more precise, the unit of time that we are
using is theirs. Secondly, since we now have a
definition of the cubit down to almost infi-
nite accuracy, then we can determine the ex-
act latitude of the Great Pyramid of Giza by
working our previous derivation of the cubit’s
length in reverse. From the speed of light de-
duction, we can define the length of the cubit
as

1 cubit = 0.52333500567338745 metres

Since we know that the radian latitude of the
Great Pyramid when multiplied by the dis-
tance from the equator to the North Pole will
give us ten million times this value, we can cal-
culate that the Great Pyramid’s latitude must
be 0.523232152 radians or

Great Pyramid Latitude
29° 58’ 44.3786365869830

The first of these two pieces of
information will allow us to go back to our
CAD drawing of the Great Pyramid of Giza,
and since the whole of the internal structure
is based on algebraic mathematics and the cu-
bit, recreate every passage and shaftway ac-
cording to the original architects plans. It will
allow us to eliminate any errors from the work
and to correct any damage to the building that
it has suffered over the last 4,500 yeats.

The second of these pieces of data
allows us to compare our current measure-
ment of the Great Pyramid’s latitude to that
of the architect’s design. The final implica-
tion, and one that will most likely become the
most important of all is that by defining the
cubit from ‘the speed of light’, then the value
of the speed of light in the architects units of
measure is a round number ending with 4 ze-
ros. The implication being that the frequency
of 572.85 MHz may well be quite significant,
especially since it is being shown emanating
from a communications satellite.

With all of this information pouring
out of the monuments of the Giza plateau, it
is time to have a look at the second pyramid in
more detail as we know that it appears to have
been built to represent geostationary satellite
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orbit and its internal and external architec-
ture may well hold further information.

The surveying point at the
sphinx

The small construction be-
tween the pays of the Sphinx
can be considered to be the
primary surveying point on
the Giza plateau



The internal structure of the pyra-
mid is shown in the illustration below which
; % : / shows that the immense bulk of the pyramid
contains no passageway system, and the onl
THE SECOND GREAT PYRAMID  intetnalstracture 5 tht of the two entrance
_ ; _ passages, and a horizontal corridor which
BTy ; Soesns e leads to a chamber situated just to the North
of the central axis. In addition to the central
chamber, there is another chamber situated
on the lower section of the lower entrance
passage, built entirely into the bedrock of
On first appearances the second pyr-  the plateau.
amid of Giza is completely different to the Each of the two entrance passag-
Great Pyramid in side angle, height and base es were original sealed off with a massive
length. In Petrie’s surveying work he reports 2 tonne granite doot, both of which were
the base length of the second pyramid as be-  fitted from the inside of the pyramid at
ing 215.26m, the side angle as 53° 10’ and the  the time of construction - a point to which
The second pyramid of Giza height somewhete around 143.9m. In addition ~ Petrie pays close attention. He was not so
to these vatiations from the first pyramid, the much concerned about how the builders

The principle features of the structure is situated slightly higher up the hill would have got out of the pyramid, since
second pyramid of Giza with  on which the Giza monuments are built, hav-  they could have simply left via the central
s two entrance passages and ing its base level around 10 metres elevated ~chamber before it’s roof was laid, but more
cut off facing stones from that of the Great Pyramid. about the confined space in which the 2
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Upper entrance passage

tonne granite doors were fitted. The entrance
passages are just over one meter high and
wide so that anyone traversing these passage-
ways would have to do so in a bent over posi-
tion with enough space for only a few people
at the same time. Yet the granite door blocks
weigh 2000kg, or about the weight of 25 peo-
ple, dictating that about 40-60 people would
be needed to lift the blocks into place. Whilst
Petrie came up with no adequate solution to
this problem, it is interesting to note that clas-

»

ystlayerel.
* Pyramid -~ -

Bedrock
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“Cut off face

Horizontal
passage

Lower chamber

sical Egyptology must be fully aware of such
implausible facts.

To get a better idea of the layout
of the passages it is best to look at them in
a 3D representation such as the one shown
above where the passages and chambers are
represented as solid objects, similar to the
airspace model that we created in the Unas
pyramid. This diagram
is a view from the
North of the pyramid
and shows all of the
major features of the
passage system. Hav-
ing then determined
the characteristics of
the pyramid from the
surveying data, we can
now move on to see
if it is possible to in-
gl terpret the surveying
data and end up with
the design principles
of the monument.
To do so we should
use the same princi-
ples that were used in
the first pyramid, and

-

Central chamber

Shaft start
point

The facing stones

(left) In contrast to the Great
Pyramid, the facing stones of
the second pyramid of Giza
have the front face cut away



The chamber and passageway
system

The illustration (left) shows

a 8D representation of the
chamber and passageway system
of the second pyramid

The shaft start points

(below) The upper chamber of
the pyramid contains the shaft
start points and several unusual
Jeatures

therefore start by looking at the core masonry
and in particular the point where this meets
the foundation platform of the structure as
shown in the diagram opposite.

Here we come across a major design
difference from the Great Pyramid, and one
which is our first clue as to how this pyra-
mid has been put together. The casing stones,
rather than sitting on top of the foundation
platform and pavement as we saw in the
Great pyramid, have been cut off so that the
vertical face of the stone butts up against the
vertical face of the pavement. Petrie reports
that the vertical face of these stones is 28cm
high in the south west corner of the pyramid,
and reasons that the feature was introduced to
prevent the angular foot of the casing stone
from becoming damaged. Since we know that
every feature inside the first pyramid was sig-
nificant in the building’s architectural design,
it would be reasonable to deduce that the cut
off base stones of the second pyramid have
been truncated for a specific architectural rea-

son. On its own this piece of evidence can-
not help us, so we need to look for more
features in the pyramid that can.

The second significant clue that the
architects have left for us can be found in the
central chamber of the pyramid, as shown
in the illustration below. On both the North
and South walls of the chamber, there is a
small square hole in the wall situated high
up on the chamber wall, which appears to
be the start of the type of shaft that is con-
structed in the first pyramid’s chambers.
However, these holes only go back into the
wall for a distance of 30cm at which point
they stop, with the back face of the shaft
hole left as rough rock. A red builders line
runs from the cast side of this shaft hole
down to the floor level, passing on its way
a square of about 21 cm? which has been
drawn onto the wall but not cut out. Finally,
from the surveying data of the pyramid we
can determine that the shaft hole at the top
of the wall lies exactly on the level of the
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pyramid’s base line and has approximately the
same width and depth as the vertical cut off
edge of the casing stones. It takes little imagi-
nation to realise that the area of the pyramid
to which our attention is deliberately being
drawn is the base level, and that we are being
told two pieces of design information. First
is that the face of the pyramid where it meets
the pavement has been cut off, and secondly
that the shaft hole that represent the base line
is connected to a lower and similar structure.
Finally, since we have seen red builder’s lines
before in the shafts of the Great Pyramid
where they were used to mark out geometric
design lines that had not been built into the
monument, we are being told that there are
geometric lines within this monument that
also have not been physically constructed.
The conclusion that can be reached
by following this logic is that the base of the
pyramid that is at the pavement level is a fa/se
base, that it has been cut off vertically to indi-
cate this fact, and that the shaft, red line and
box system in the lower chamber is telling us
to take a new base below that of the original.
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= 1/5th base length

441,25 culbits

The question then arises as to where exactly
should we place a new base line in terms of
height and width. We are given no other clues
from the second pyramid and therefore have
to revert to clear thinking to solve the archi-
tect’s puzzle. There can be only one logical
base to take for pyramid two, and its eleva-
tion and length determination are perfection
itself.

We simply use the base length of
the Great Pyramid as the hidden base length
of the second and position it at exactly the
same elevation on the plateau as that of the
Great Pyramid. Not only does this lead to
the solution to the architecture of the second
pyramid, it also means that both the Great
Pyramid and the second pyramid atre archi-
tecturally identical in their bases, and since we
know the base foundation platform length of
the Great Pyramid to perfection, we will have
generated a precise starting point for the ge-
ometry of the second pyramid.

As well as the architectural informa-
tion contained within the pyramid, we also
know from its positioning on the plateau

Geastationary
satellite
orbit

292679951 cubits

Earth polar radius = 44125 cubits
Earth equatogial radius = 44,27 344 cubits

Y

The face angle of the second
pyramid

The geometric construction of
the face angle of the pyramid
is formed_from the Great
Pyramid’s base length

Underlying construction
principle

The system of positioning of
the second pyramid is con-
firmed by the geometric layout
of the building



292 679 cubits

Reference pyramid
side angle
520 59'23.36"

441.25 cubits —""

that it represents geostationary satellite orbit.
Combining all the information now at our
disposal it is possible to accurately recreate
the geometric design used by the architects in
pyramid two in the following manner.

We can start our construction with
a base length identical to that of the Great
Pyramid’s foundation platform. Since we
know that we cannot create a model of the
Earth in the same manner as we did for the
first pyramid since the side angles of pyramid
two are different from that of the first pyra-
mid, then we need to find another logical way
of creating an Earth model from this base
length. Sticking rigidly to principles that have
already been used in pyramid one, we can di-
vide the base into fifths, a proportion which
was used in pyramid one when determining
the shape of the pyramid from the elliptical
circumference formula. In order to mark out
a representation of geostationary satellite ot-
bit inside the pyramid’s structure, we will need
to have the polar axis of the Earth running
parallel to the ground, and the equatorial line
alligned vertically.

If we draw out this construction on
a CAD system we can immediately see that
the resulting angle between the base ends
of the geometry and a position represent-
ing geostationary satellite orbit is very close
indeed to that of the angle of pyramid two.
In the diagram opposite all of the relevant
dimensions are marked, and the drawing is
constructed in the following sequence. First
of all the base length is divided by five to de-
termine the polar radius of the Earth model.
The equatorial radius is then calculated from
the WGS84 reference ellipsoid, and the scale
of the model of the Earth can then be de-
termined. Using this scale the distance of
geostationary satellite orbit, 42,164,169m, is
reduced down to give the height of the de-
sign of 292.68 cubits. At this stage the side
angle varies from that of Petrie’s survey by
about 10’ of a degree, however we have not
yet fully applied the lessons that we learnt in
the Great pyramid to this geometry.

You will recall from the construc-
tion of the base of the Great pyramid that
the architects built a plinth around the pyr-
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amid in order to help us pinpoint the edge
of the constructed pyramid’s side. They have
done exactly the same with pyramid two, and
the resulting geometric drawing is shown in
the illustration on the previous page where
the corresponding amount, 0.74 cubits, has
been removed from the geometric base length
before the side angle is calculated, resulting in
an angle for the pyramid’s casing of 53° 04’
59.19”. This now brings us back into famil-
iar territory, as we are starting to look at very
small angular differences between theoretical
and surveyed quantities, and there is no merit
or purpose in trying to match up the two an-
gles. Petrie has various measurements for the
angles of the casing varying between 53° 02’
and 53° 14’ and settles on an estimate of 53°
10°. The linear variation between Petrie’s av-
eraged angle and that of the theoretical ge-
ometry when measure over the face of the
pyramid amounts to a few centimeters and
the state of preservation of the monument’s
exterior precludes any further accuracy in the
comparison.

Now that we have a reasonable prop-
osition for both the height and base lengths,
we need to determine with what logic the
pyramid’s pavement elevation was positioned,
since at present we have no indication of this.
If we superimpose the geometric construc-
tion on top of an architecturally accurate
CAD drawing of the second pyramid we can
start to analyse the geometric features which
were used to determine the positioning of
the other features of the monument. We can
start in the hunt for the geometry by drawing
the half circumference of the ellipse below
the model of the Earth, just as was done in
the Great Pyramid although taking note that
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the Earth model is rotated around by 90° in
this instance. We can then apply the algebraic
geometry that we determined for the first
pyramid to position a tangent line onto the
elliptical model of the Earth emanating from
the end of the half circumference line, and
from it we can see that the ground level el-
evation with reference to the geometric base
line has been determined, as shown below.
From these calculations it can be determined
that the base level of the second pyramid in
relation to the geometric base line elevation,
and therefore also in relation to the base level
of the Great pyramid by definition, is 18.798
cubits or 9.84 metres. The level of the pave-
ment of the pyramid, which is higher by the
amount of the vertical face of the core ma-
sonry where it was cut off to butt against the
pavement will therefore be 28cm higher at
an elevation above the Great pyramid’s pave-
ment level of 10.11m, a value identical to the
clevation quoted by the Italian surveying of
the Giza plateau carried out by Maragioglio
and Rinaldi and the 1960’ . This now puts
us in a position to be able to accurately join
up the CAD drawing of the pyramid and the
geometric data, and from it we can extract
two more of the major features of the de-
sign principles. The elevation of the entrance
passage is defined by the top of the ellipse,
and the floor level of the lower chamber is
defined by the midpoint of the tangent line
which emanates from the end of the half cit-
cumference geometry line. From here we can
then determine the angles and positions of
the passages, since they are formed from the
same starting ellipse, using tangent lines once
again to determine their angles, as shown in
the illustration on the next page.

Geometry of the chamber
System

The use of the ellipse and

its tangent formed from a

base length of half of ils
circumference is repeated in the
second pyramid




The descending passage

A tangent to the ellipse is
used_for the formation of the
descending passage

These angular passage geometry
lines are constructed in the following se-
quence. First, from the end of the buried
base level a point is taken up to the pavement
level and from here a line is taken down to the
end of the half circumference line to form
the angle of the lower entrance passage. The
midpoint of this line falls within the lower
chamber, from which point a tangent line can
be taken up to the ellipse to form the ascend-
ing passageway. The upper entrance passage
is formed by taking a line from the entrance
door of the pyramid, which was defined by
the horizontal geometry, down to a tangent
point on the ellipse.

In comparison to the Great pyramid,
the geometry of the second is substantially
casier to work out and all of the internal pas-
sages and angles can be deduced from one
principle piece of geometry which fits all
of the architectural components. However,
knowing to what lengths the architects have
gone to conceal their work, and knowing their
remarkable perception of human nature, the
ease with which this pyramid’s geometry can
be solved leaves you with a distinctly strange
feeling.

Since we have no other data to work
with, and are not about to get into the won-
derful world of speculation, we can do no
more with the second pyramid of Giza at this
juncture. We should now progress on to have
a look at the much smaller third pyramid on
the Giza plateau.

The second Great Pyramid
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Please support this research work and
purchase a printed copy of the book.

Available in hardback from

www.glza-pyramids.com
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UNFINISHED BUSINESS

The orbit of the moon

The elliptical orbit of the moon
is defined by the perigee and
apogee distances shown here at
their positions in 2007

It has been a consistent aspect of
the architects work so far that they set out the
information required to solve the design in
a logical order forcing us to understand one
section of the work before we can under-
stand the next. This is also the case with the
third pyramid on the Giza plateau, a pyramid
which is considerably smaller than the other
two leading to the impression that it may not
be part of the same design system.

Solving its primary design principle
is relatively straight forward in comparison to
solving that of the first two pyramids since
we have quite a collection of information at
our disposal. We know that the first pyramid
is a2 model of the Earth, that the second is
in geostationary satellite around the first, and
that the architects are employing both a pri-
mary and secondary scale in their work. So all
we need to do is to find the distance between
the first and third pyramids and scale that dis-
tance up by both of the architectural scales
and determine if this orbital distance around
the Earth is of any significance.

It is at this point that we need to look
at the surveying work of Petrie once more,
and we come across a quite unusual discovery
in his work. In the original printed copy of
his 1883 survey he has made a mathematics
error in his determination
of the distance between the
first and third pyramids. Al-
though his surveying station
marks on the plateau are cor-
rect, when he came to calcu-
lating the distances from the
surveying points he inadvert-
ently reversed the plus and
minus signs in his calcula-
tions, an error which has re-
cently been corrected in the
on-line version of the book.
The correct distance from [
the first to third pyramids ac-
cording to Petrie’s survey sta-
tion marks is 936.1595 m.

We have already

Foon

been able to determine the scale of the
model of the Earth that the Great Pyramid
represents with absolute accuracy as being
86697.4 : 1 and so the secondary scale used
for the smaller Earth shaped ellipse from
which the Great Pyramid’s lower chamber
system was formed must be 433486.7 : 1. If
we apply the first of these scales to the dis-
tance between the Great Pyramid and pyra-
mid three we find that the orbital distance is
not significant, but upon applying the sec-
ondary scale the orbital distance of the third
pyramid from the first becomes 405,812,657
m. To understand what this orbital distance
relates to we need to have a slightly more
in depth understanding of elliptical orbits
around the Earth.

If we take the orbit of the moon
around the Earth as an example we find that
the distance between the moon and Earth
varies during each rotation that the moon
makes around our planet. The technical
terms for the various elements of the orbit
are shown below in which some recent ac-
tual distances have also been added to give
the diagram a sense of scale..

The numerical data for each of the
orbital elements varies each month due to
the ever changing gravitational pulls within
the solar system, and to find exact numerical
figures such as those in the illustration one
has to use an ephemeris table. An ephemeris
table is a snapshot of where any celestial
body can be found in the solar system at any
given time, and to describe the body’s posi-
tion there needs to be a reference date and
time to which the data can be related. This
reference frame, or epoch as it is known,
is the most essential part of the ephemeris

_—Elliptical

Orbit path
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data, and currently the accepted reference ep-
och is known as J2000. In simplified terms
this means that the positional data of the
moon today, for example, is given with refer-
ence to where it was on January 1st 2000. It
is a simple concept, but one which is essential
to our ability to describe the planet and star
positions with accuracy.

Comparing the numerical data in the
illustration to our orbital distance for pyra-
mid three it can be seen that the pyramid has
been placed to represent the moon’s orbit at
its furthest distance from the Earth during is
monthly cycle, a position known as apogee.
The illustration below shows the moon orbit
around the Earth on the Giza plateau model,
with the perigee being derived from the aver-
age orbital eccentricity published in the head-
er files of NASA’'s DE406 ephemeris tables.

At this stage the orbital ellipse has
no matching points on the Giza plateau
other than the third pyramid, which appears
to specifically mark out the apogee of the
orbit. What we need to do is to realise what
the architects are showing us, and from there
progress onwards in the design. The archi-

tects have not shown us the position of the
moon in this diagram, they have shown us
the orbital trajectory of the moon, and what
is more they have used the secondary archi-
tectural scale rather than the primary one.
Remarkable as it may seem, it would be en-
tirely within keeping with their work so far
if they have actually mapped out the Moon
at the correct primary scale distance from
the Great Pyramid, and that the orbital data
derived from pyramid three is only the first
step in the calculation. If this proposition is
true then we will have to search beyond the
Giza plateau for another monument, and one
which will be situated at an exact distance
from the Great Pyramid of Giza, a distance
which we can calculate. If the third pyramid’s
distance from the first, when scaled up by the
secondary scale, represents the Moon at a dis-
tance of 405,812,657 m from the Earth, then
we need to reduce this real life distance by the
primary scale of the Great Pyramid to deter-
mine where the architects should have placed
the primary scale moon monument.
Performing the calculation gives a
scaled distance of 4680.79 m, suggesting that
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there should be a monument nearly 5 km from
the Giza plateau which represents the moon,
and it is at this stage that the overwhelming
magnitude of the Giza Plateau construction
first appears to us.

In order to determine the distance
between two points on the Earth, one can-
not simply draw a straight line between them
and measure its distance. The reason for this
being that, as we have discovered in our analy-
sis to date, the Earth is an ellipsoid and so
the shortest distance between any two points
on the planet is actually a curved line. The
mathematics of ellipsoidal geometry is a par-
ticularly difficult subject to comprehend and
more importantly to utilise, and we are in the
lucky position that there are numerous pieces
of software available for computer systems
which will make the calculations for us. These
geodesic distance calculators are essential for
calculating distances and bearings around the
globe, although strictly not essential at this
stage in our work since we are looking at a dis-
tance of only 5 km between two points where
a linear path and elliptical one will show very
little difference. However, since we are
aware of the immaculate precision that has
been shown by the architects in their design,
it would be fully advisable to make any calcu-
lations with as much accuracy as we can.

A reasonable map of the locations
of the Pyramids around Giza can be found in
the reference work of Mark Lehner entitled
“The Complete Pyramids” as well as from
numerous on-line sources. From these we can
see that if we go south from the Giza plateau,
the next pyramid that we come across is the
“Unfinished Pyramid’ at a town called Zawiyet
al-Aryan. The reason for the pyramid’s name
is that, according to Egyptologists, it was a
pyramid that was never completed, and the
only sections of the building that were built
were the entrance passage and subterranean
chamber which was cut from the bedrock.

This pyramid can be located on sat-
ellite photography programmes that are com-
mercially available today, such as ‘Google
Earth’ which, while not purporting to be a
specialist programme, do provide sufficiently
accurate data for the position of the monu-
ment to be determined within a few decime-
tres or so. In this stage of our analysis such
accuracy is acceptable, and we can determine
the position of the ‘unfinished’ pyramid as be-
ing 29° 56° 24.54” N 31° 09’ 5.56” E as shown
in the illustration on the next page which is
a screen shot taken from the ‘Google Earth’

computer programme on which the latitude
and longitude of the point can be seen in the
lower left corner

We then need to acquire a geo-
desic distance calculator, and this can be
downloaded from the American National
Geodetic survey or, alternatively the on-line
calculator provided by the Australian Gov-
ernment mapping department can be used.
Both of these computational methods give
the same results and plot distances accurate
to one millimetre across the whole face of
the Earth.

If we plug in the latitude and lon-
gitude of the Great Pyramid and the ‘unfin-
ished’ pyramid into either of them, we find
that the distance between the two pyramids
is 4638.85 m - compared to the distance at
which we have predicted to find a2 monu-
ment at 4680.79 m. The ‘unfinished” pyra-
mid at Zawiyet el-Aryan is the fourth pyra-
mid of the Giza plateau and is a model of
our moon, although there is clearly a small
discrepancy in the calculation of 41 meters
which at this point cannot be explained. In
addition to telling us the distance between
the two monuments, the geodesic distance
calculator also tells us the bearing between
the monuments, which is 158° 49’ 19.88”
East of North when measured from the
central axis of the Great Pyramid of Giza.
We already know from the positioning of
pyramid two that the architects have used
angular rotations related to cubits for its po-
sitioning, so we need to now check if the
same system has been used to position the
pyramid at Zawiyet El-Aryan which repre-
sents the Moon.

We can convert its angle from the
bearing shown in the previous paragraph,
which is measured from North, to the an-
gle when measured from East following on
from the method that the architects have
shown us in the positioning of pyramid two.
We should also convert it into radians giv-
ing an angle of 1.2012 radians between the
Great Pyramid and the unfinished pyramid.
The distance between the two monuments
is 4638.85 metres, and since we know the
exact value of the cubit, we know that this
distance between the monuments is 8864.01
cubits. Dividing the length by the angle gives
a ratio of cubits per radian of 7379.45 - a
figure which is meaningless and which would
tend to lead to the deduction that there is no
correspondence between the angle and the
distance. We must remember however that
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as well as designing the construction of the
monuments, the architects also had the task
of making sure that their design was con-
cealed from casual observation, and so it is
worth investigating this apparent anomaly in
more depth.

You will recall from the definition
of the cubit that it was calculated originally
by taking the latitude of the Great Pyramid
in radians, and multiplying that figure by the
distance from the equator to the North pole.
You may also recall that when the French
invented the Metric system they defined the
metre as one ten millionth of the distance be-
tween the equator and North Pole - and got
the calculation wrong, It was the similarity
between the French metre and the distance
used to define the cubit that led us to the cu-
bit’s definition in the first place. So it is worth
checking that there is no connection between
the angular rotation of the pyramid in Zawiyet
when measured in radians, and the distance
used to define the cubit. This distance, which
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is one ten millionth of the equa-
tor to pole distance has a value of
1.000196572m and will be referred
to from hete on as a ‘natural metet’
or ‘nm’.

The distance between the
Great Pyramid and the ‘unfinished
pyramid’ at Zawiyet El-Aryan is
4637.93 nm and dividing this length
by the angle between the monu-
ments gives a ratio of 3861 nm per
radian - once more a meaningless
value. However, if we perform this
set of calculations on the distance
that we expected to find the monu-
ment at, which was 43 meters
further, then this angular rotation
comes out at exactly 4000nm per
radian - a highly logical ratio and
one which relates perfectly to the
400 cubits per radian rotation ratio
used to position pyramid two on
the Giza Plateau. Although we are
clearly in the realms of estimation,
and lacking some knowledge of
~ what we are looking at, we can still
b plot a spiral emanating from the

Great pyramid of Giza at 400nm
per radian and from it find the
unfinished pyramid at Zawiyet as
shown opposite, although missing
the center of the monument by the
amount shown on the inset graph-
ic.
The curved path of 400nm per ra-
dian starts from the center of the Great Pyra-
mid, and when it is drawn in detail it can be
seen that the immense causeway which leads
from the Great Pyramid appears to have its
architectural geometry defined from this
curved path, as shown in diagram on the next
page. At 400nm from the pyramid’s center the
first section of the causeway is marked with
a perpendicular bisector, and the linear sec-
tion of the second section of the causeway is
marked out. At 800nm from the center point,
the bend in the causeway is defined, and at
1600nm from the pyramid center the end of
the causeway is defined. Finally, the building
dimensions at the end of the causeway are
defined by the tangent to the curved line as
it bends around to make its way down to the
‘unfinished pyramid’

Having discovered what appears to
be the architect’s method of positioning of
the Zawiyet El-Aryan structure, which rep-
resents the moon, this then allows us to go

The unfinished pyramid of
Zawtyet

(left) The remains of the hole
carved into the ground are

visible on satellite photography

The zawiyet spiral

(right) The location of the
unfinished pyramid is seem-
ingly dictated by the curved
path from the Great Pyramid
of Giza
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back to the Giza plateau and accurately plot
all of the data that we have just collected onto
the principle geometry of pyramid three and
understand exactly what the architects have
done with the smaller model of the moon
that they located close to the Great Pyramid.

They have used the secondary scale
from the Great Pyramid to illustrate the
Moon’s orbit, since an elliptical orbit at the
primary scale would have been too big to be
represented and identified, and they have used
the primary scale to position the monument
of the Moon in Zawiyet. The two pieces of
geometry are then beautifully put together by
marking off the moon monument’s position
in Zawiyet onto the moon’s elliptical orbit
representation on the Giza plateau as shown
in the illustration opposite. This marked off
position on the orbital ellipse is in a direct
North-South line with the marker point in the
paws of the Sphinx. The angle from this point
back to pyramid three is very similar to that
of the angle to the Sphinx from pyramid two,
and is also duplicated to the north of pyramid
three with a large building structure marking
out the same angle. Finally the marked posi-
tion on the orbit, the end of pyramid three’s
causeway, and the structure to the north of

Giza Plateau

The causeway of pyramid 1
and the 400 nm per radian spiral
that defines the position of the
‘unfinished pyramid’ at Zawiyet.

Great Pyramid

the causeway are all lined up with the centre
of pyramid two’s temple.

The point that we have found on the
orbital ellipse is clearly intended to be found
within the architecture, although there are a
number of items that leave us with a sensa-
tion that we may not have the full story laid
out infront of us. The distance down to the
unfinished pyramid was shorter than we ex-
pected, and the geometry that we have ended
up with on the Giza plateau has not been
marked out definitively by the architects - it is
all implicit rather than explicit construction.
For certain there is something in what we are
looking at, and it will not be until we know a
little more about the whole remarkable con-
struction system that we will be able to find
out exactly what the architects have done with
this part of the design.

To start out on the final part of this
remarkable voyage of discovery we will need
to go back to the Great Pyramid once more
and discover its one remaining big secret - that
of how to get ourselves out of the pyramid
mathematically from the underground cham-
bers where we last ended up in our investiga-
tion of that monument.

The complete lavout of the
Giza plateau

(right) The moon orbit com-
pletes the geometric layout of
the Giza plateau

The Great Pyramid’s cause-

way

(below) The complex geomet-
ric construction of the Great
pyramid’s causeway is based
on the spiral which connects to

Zawiyet
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ANOTHER TWIST IN THE TAIL

The subterranean chambers
n 8D

(right) The unusual construc-
tion of the subterranean cham-
bers with the immense square
hole in the base of the floor

There is a section of the Great Pyra-
mid which we have disregarded up to this
point, and that is the subterranean chambers
which were carved into the bedrock 30m be-
low the pavement level of the pyramid. We
briefly looked at them when we were analys-
ing the construction of the entrance passage
and determined that the rotated T-bar con-
struction was designed to be aligned with the
entrance to these underground chambers.

As Petrie describes in his surveying
details, the workmanship appears to be very
rough in this section of the pyramid, with un-
finished floors and walls and irregular angles
throughout. This lack of finishing could lead
to the assumption that this lower section of
the pyramid contains little important informa-
tion, and it is exactly this assumption that the
architects are relying upon to hide the details
contained within this section of the building,
The details of the passages and chambers of

Subterranean

Chamber

Dead-end passage

— Y

——

the subterranean area of the Great Pyramid
are shown in the accompanying illustrations,
with the passages and chambers shown as
solid objects in the second of the two illus-
trations overleaf, and in which the following
details can be seen.

The pyramid’s sloping entrance
passage joins to a horizontal passage which
is 8.8m in length and runs through to the
doorway of the main subterranean chamber.
A small side room which is 1.8m in length
from North to South has been carved out
of this passageway, and between this small
chamber and the main chamber, the cen-
tral east-west axis plane of the pyramid can
be found. The main subterranean chamber
opens up towards the west, and is consider-
ably rougher in finish than is shown in this
diagram. The floor of this chamber varies
vastly in height, with the distance between
the roof and floor being only a few centime-
ters towards some sections of the west wall.
It has been shown in this diagram in sche-
matic form to give an idea of the general
proportions of the room. Close to the East
wall of the chamber can be found a square
hole, the sides of which are set at an angle
to the chamber walls and which drops 10m
into the bedrock below the floor sutface.
From the South door of the main subter-
ranean chamber, a passage has been carved

Entrance
Passage

g’

\
P

260 31" 23"

10m deep — Marth

square hole

East-west central axis
of the pyramid
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Subterranean
Chamber

Dead-end
Passage

very roughly out of the rock, and after 16.5m
it comes to an end. This section of the Great
Pyramid has been thoroughly scanned using
ground penetrating radar and, as is whown
in the diagram, the passage does indeed stop
where it appears to - there are no hidden pas-
sages or chambers beyond.

Yet you will recall from the section
regarding the entrance passage to the pyramid
that we deduced that the mathematical exit
from the pyramid was not to be found at the
top of the entrance passage, but at the lower
end of it in these subterranean chambers.
The architectural and logical design tells us
that somewhere in this subterranean chamber
there is and exit from the pyramid, and since
we know that it is not a physically constructed
exit, it must be a geometric one. To find this
geometric exit takes a large amount of work,
but it is work which fits in perfectly with the
logic of what we have come across so far. We
know that we have a model of the Earth as
the primary piece of geometry from which
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. Side

Chamber

10m deep
square hole

the building is designed, and up to this point
we have worked all of the mathematics and
geometry in 2 dimensions. However, having
seen the depth of knowledge on display from
the architects in would not be beyond cred-
ibility if the construction was actually based
upon a 3 dimensional model of the Earth
and not a flat 2 dimensional one. If this were
to be the case then the cross sectional shape
of the Earth from which all of the geometry
has been formed could actually be an ortho-
graphic projection of a full 3 dimensional el-
lipsoid, with the resulting complexities in the
mathematics that would entail. If this is the
case then there is also the possibility that the
ellipsoid of the Earth has also been rotated,
and it is once that this possibility is investi-
gated that the solution to the underground
chambers statts to take shape.

If we take the bold and imaginative
step of rotating the whole of the Great Pyra-
mid of Giza using three angles, the first angle
being that of the axial tilt of the Earth, and

Entrance
Passage

The elements of the subter-

ranean section

(below) Although roughly
carved, the exact measurement
details of the underground

chambers is known



The rotated subterranean

chambers

The three angle rotation of the
subterranean chambers results in

an obscure plan view

the others for now being chosen arbitrarily,
and then spend significant amounts of time
analysing the resulting structures, something
quite breathtaking appears. The illustration
below is a plan view from above the subter-
ranean passage system after the pyramid has
been rotated by three specific and highly
logical angles. The first angle is the axial tilt
of the Earth, the second angle is the angle
of the Earth’s ecliptic to the invariable plane
of the solar system, and the third angle is a
geometric reference angle of 225° (45°). The
details of the diagram may well look confus-
ing at this stage, but as the comprehension of
this highly developed section of the pyramid’s
architecture becomes clear, then so will the
contents of the illustration.

The dead end passageway has ended
up at approximately 45° east of North, the de-
scending entrance passageway is at about 36°
degrees east of north, and the central axis of

10m deep
square hole

Sy
s,
%
“Jo

chamber

Entrance
passage

the pyramid, which is marked in red on the
diagram, is at an angle of 50.5°. The whole
of the system is skewed around so that the
original west sides of the passageways are
now visible from above, and the roof of the
small side chamber protrudes over the origi-
nal east wall of the passage in which it sits.
In summary, the subterranean area of the
pyramid has ended up looking like a piece of
modern art, and it would appear that rather
than having solved anything we have actually
created a much more complicated structure
and for absolutely no apparent purpose. To
see just what we have done, we need to trav-
el 500km down the River Nile to Luxor, the
ancient capital of Egypt, and have a look at
the main temple of Luxor which is shown in
the illustration overleaf.

The temple is a magnificent struc-
ture, and one of very few of the Egyptian
ancient monuments which can be found on

Dead-end
passage

45° +/-0.3°

Subterranean
chamber

/
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the East side of the Nile rather than the West,
whete all of the pyramids can be found. The
temple comprises of a majestic avenue lined
either side by statues of the Sphinx; and un-
built section which is enclosed by walls, but
which has no internal structure; two colos-
sal obelisks, one of which has been removed
and can now be found in the Place du Con-
corde in Paris; a towering wall structure which
marks out the start of the temple proper; and
a series of temples and courtyards. It was sur-
veyed in detail over an eight year period by
Egyptologists and its dimension and angles
are known with absolute certainty.

Exactly what the connection is be-
tween this temple and the Great Pyramid
becomes clear when the ground plan of the
Temple of Luxor and the rotated Great Pyra-
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mid plan view are superimposed upon each
other, as shown in the diagram opposite. The
bizarre looking rotated structure of the sub-
terranean chambers is a perfect model of the
temple of Luxor’s ground plan precise in all
dimensions and angles, with the central axis
of the pyramid after rotation clearly marked
out in the Temple’s structure. The bend in be-
tween the pyramid’s entrance passage and the
horizontal passage is at the same place as the
bend in the Temple axis.

This architectural design is so ex-
traordinary that amount of mathematical
complexity required for its creation and the
incomprehensible imagination required to cre-
ate it may well leave you wondering whether
it is intentional on the part of the architects,

The temple of Luxor

The bent temple of Luzor
placed alongside the Nile on
the east bank in contrast to the
majority of the other monu-
ments in EEgypt



A plan of the temple

The plan view of the rotated
subterranean chambers placed on
top of the ground plan of the
temple of Luxor

or possibly the results of an over imaginative
analysis of the work on my part. It would be a
most rational position to take that it is indeed
an over elaboration on my part, if it were not
for the fact that the amount of supporting
evidence that the architects have incorporat-
ed in the design is overwhelming, as we see
in the following page. At this stage you, the
reader, are in the same position that I found
myself in when I first came across all of the
elements which make up this section of the

Forecourt

Entrance
Passage

overall design plans. It simply does not ap-
pear credible. Effectively, what we are being
shown is that by going down into the sub-
terranean chambers of the Great Pyramid,
and mathematically progressing through
the chamber and into the dead-end p
then we will come out in the avenue of the
Sphinxes in the Temple of Luxor. With such
an outrageous proposition we need to start
to assemble the corroborating evidence.
The first place to start is by looking

Subterranean
Chamber
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The pillar alignment in the
temple

(left) The cross section of" the
subterranean passage constitutes
the design geometry of the pil-
lar layout in the temple

The deep shaft in the chamber

(right) The diagram of the
shafl taken from the work of
Edgar

The rotation angles and order

The rotation of the pyramid
that is required in the specific
order to produce the correct
ground plan

at the cross section of the horizontal passages
in the subterranean area of the pyramid, since
we have just performed a rotation upon them
and their position after this rotation may well
be significant.

The illustration opposite shows the
cross section of the horizontal passage sys-
tem after it has been rotated about the three
angles. With the projection of the four cor-
ners of the square passageway marked on the
plane of projection, or more simple language,
marked on the floor. The rotation angle of
the Earth’s axial tilt dictates that the spacing
between the four points will not be regular,
as can be seen in the dimensions marked on
the diagram. What can then be seen by com-
paring these distances to the temple layout in
Luxor is that the pillar spacing in the Temple
has been dictated by this geometric architec-
tural principle. This pillar spacing by itself
could be explained in many other ways if it
were not for the fact that if we go back to
the subterranean chamber you will recall that
it contains a squate hole, 10m deep and at an
angle to the side walls of the chamber. This
hole is shown in accompanying illustration
which is taken from the work of the Edgar
brother. As can be seen, the architects have
angled the square cross section of the hole

226.135°

3.16866°

Square shaft
rotated at
2257 to North

at about 22.5°, giving us our first piece of
confirmation that what we have just done
is probably both correct, and intentional on
the part of the architects.

The vast amounts of other corrob-
orating evidence can be found exclusively in
the Temple of Luxor itself, and these will
be explained in the next chapter, but before
leaving the Great Pyramid we should tidy up
a few of the details regarding this rotation
that we have just performed.

When you perform a rotation
around 3 axis, the order in which you carry
out the rotations has an effect on the end
result. It is therefore essential to explain be-
fore leaving this chapter the order in which

Vertical Axis

22.345°
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the rotation of the Great Pyramid has been
carried out. The pyramid was first rotated
around the north-south axis by 22.345° in an
anti-clockwise direction when viewed towards
the north from the perspective of the centre
of the pyramid. This first rotation accounts
for the resulting bend in the passageway sys-
tem and aligns it perfectly with that of the
Luxor temple.

The second rotation is around the
east-west axis and is by 3.17° in an anti-clock-
wise direction when viewed towards the east
from the centre of the pyramid. This small
rotation, which is seemingly insignificant, ac-
counts for the alignment of the pyramid’s cen-
tral axis with the axis markings at the Luxor
temple. Thirdly is the rotation of 226° around
the vertical axis in an anti-clockwise direction
when viewed upwards from the centre of the
structure. This rotation is the principle rota-
tion which aligns the subterranean chambers
with the temple passageways. A4 of the angles
that are quoted here are approximate angles that were
used during the analysis of this section of the ar-
chitectural design, and no significance should
be placed on there exact values. The exact nu-
merical values of these angles are determined
in a later chapter.

So we now have a most extraordi-
nary situation on our hands where it appears
that the hidden geometric exit from the Great
Pyramid of Giza is in the underground cham-
bers of the building, and that by taking this
mathematical exit one emerges on the Avenue
of the Sphinxes, just in front of the temple of
Luxor. Quite clearly there is something that
must link together the architecture of these
two buildings, and to find out just what the
link is we need to pay a visit to the temple of
Luxor.
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WELCOME TO 1. UXOR

The temple of Luxor

A view down the avenue of

sphin.xes taken from the exit
point of the Great Pyramid’s
lower passage

The majestic avenue of Sphinxes
which leads to the Temple of Luxor’s main
entrance is shown in the photograph below
and its magnificence is entirely appropriate
to the astonishing architectural construction
which has lead us to this point. After yeats
of analysis of the dark passageways of the
Great Pyramid of Giza, this view of the Lux-
or Temple is provided to us by the architects
of this quite incomprehensible architectural
masterpiece The two colossal obelisks which
mark out the temple’s entrance, flanked on ei-
ther side by immense statues of the Egyptian
Gods, are the two largest obelisks in Egypt
and the overall dimensions and architectural
brilliance of the temple are breathtaking. The

obelisks, which are clearly the primary archi-

tectural structure of the entrance area atre
covered from top to bottom in hieroglyphs
and constitute the first written words that
the architects have displayed to us since
we started on our quest to understand the
Giza plateau. As shown in the photograph,
there is only one obelisk currently in place in
Luxor, the second having been removed by
French explorers and currently resides in the
Place du Concorde in Paris.

The very first of the hieroglyph-
ics, which appears on all sides of both of
the obelisks and which is located 25 metres
above ground level at the top of the obelisks,
needs little formal academic education for
us to understand its meaning. It is shown in
the illustration ovetleaf, and is a picture of a
man kneeling before a god - an entirely ap-
propriate symbol bearing in mind the com-
plexity of the design work that we have seen
up to this point. It was the staggering three
dimensional rotation of the Great Pyramid
of Giza that has lead us to the temple in Lux-
ot, the accuracy of that rotational geometry
when superimposed upon the temple layout
that leaves us with no doubt at all that this
location, some 500km from Giza, is the next
point in the architectural design that is being
presented to us. However, despite the cet-
tainty of our determination of this location
being linked to the Great Pyramid of Giza’s
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architectural design, we have as yet found no
other logical proof within the architecture of
why this should be so. There cleatly must be
something more than the rotational geometry
which links the two structures to each other
since we know that the architectural design
of the Great Pyramid is based upon highly
accurate astronomical measurements. To start
to find out what this connection between the
temple of Luxor and the Great Pyramid is,
we need only go back to the principle design
element of the pyramid.

Within the Great Pyramid the com-
plex system of shafts and passageways led us
eventually to the grand gallery, and the cen-
tral architectural purpose of the monument
was to give us precise astronomical data for
the Earth. We concluded in a previous chap-
ter that the building is designed to show us
the aphelion of the Earth in its annual orbit
around the sun. It would be in keeping with
the architectural design to assume that the
Luxor temple, to which our attention has been
drawn, may well be a representation of an-
other of the planets in the solar system. Since
the monument is clearly the next in sequence
from the Great Pyramid, which we know rep-
resents the Earth, then if we are correct in
our assumption, the planet that is being rep-
resented in Luxor will be the nearest neigh-
bour to the planet Earth. A quick check of
basic astronomical data shows that the planet
in question will be Venus, which lies consider-
ably closer to the Earth than the planet Mars,
our next neatest neighbour. In order to see
if there is any validity in this assumption we
need to look at two pieces of information.

The first of these is the location of
the temple of Luxor for which we need to de-
termine its exact geographic location within
Egypt and from this determine its location
relative to the Great Pyramid of Giza. Both
of these pieces of data can be determined
using information systems which we have al-
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ready utilised in our analysis of the Giza pla-
teau. We can determine the location of the
temple by using a suitably accurate satellite
mapping system, and then determine the dis-
tance between the two locations in question
by making calculations using the highly accu-
rate geodesic distance calculator that we first
used when looking at the unfinished pyramid
5km to the south of Giza.

The illustration below shows a screen
shot of the Luxor temple taken from the
“Google Earth’ satellite mapping programme.
The latitude and longitude of the entrance to
the temple ( the centre point between the two
obelisks) is shown in the lower left corner of
the screen shot, and it is worth stating again
that although this is not a specialist geodesic
location programme, the errors contained
within the latitude and longitude coordinates
are negligible for the purposes for which we
are using it.

The entrance to the temple, between
the two obelisks, is located at 25° 42’ 01.40”
North, 32° 38’ 22.42” East and by plugging
these figures into our geodesic calculation
programme we can determine that the tem-
ple entrance is located 496,788.9 m from the
central axis of the Great Pyramid of Giza at
an angle of 162° 16’ 36.6396” when measured
from Giza, or 342°58’49.3745” when meas-
ured back to Giza from the temple. When re-
duced down to the same quadrant, the differ-
ence between these two angles is due to the
elliptical nature of the Earth’s surface and the
figures shown above are known as Forward
Azimuth’ and ‘Reverse Azimuth’ respectively.

We can scale up the distance between

The obelisk

Detail of one of the two

obelisks located at the entrance

to the temple

The obelisk location

Satellite imagery is suf-

Sficiently detailed to accurately

locate the two obelisks
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the Great Pyramid and the Temple of Luxor
using the primary scale of the Great Pyramid’s
model of the Earth and determine that the
distance between the Luxor temple obelisks
and the central axis of the pyramid represent
a real life distance of 43,070,307,577 m. To
make sense of this value we need to look at
the standard orbital elements of Earth and
Venus and find the two values for the aver-
age aphelion of the two planets. The NASA
planetary fact sheet for the Earth gives the
average value of the aphelion of the Earth
as being 152.1 x 106 km and the correspond-
ing value for Venus as being 108.94 x 106 km
, the difference between these values being
43,160,000,000 meters. Bearing in mind that
the aphelion values for the planets vary on
an annual basis by more than the difference
between our calculated figure and the aver-
aged figure, we can be quite certain that we
have just found the connection between the
two monuments. The Great Pyramid of Giza
is a model of the Earth at aphelion, and the
temple of Luxor is positioned perfectly at the
aphelion of Venus.

Until we have more precise informa-
tion to work from, there is nothing that we
can do with the temple of Luxot’s distance
from the Giza monuments, because to have
any idea of the accuracy of the measurement
we would first need to know exactly where
the planets were at an exact moment in time.
And it is this thought that will lead us to the
final conclusions of the work and lead us to
the very place that the architects would like us
to end up at.

The Giza plateau pyramids must not
only be a model of the Earth and the Moon,
they must also be a model for these celestial
bodies at a fixed moment in time. Not only is that
a quite astonishing concept, but it is also one
which makes complete sense in astronomical
terms. If you are trying to give precise astro-
nomical data to someone over a long time
span, it would be essential to first define an
astronomical epoch with the exact positions
and orbital data of the solar system’s compo-
nent bodies listed in immaculate detail.

And so with this in mind we can now
head back to the Giza plateau and attempt to
determine the exact date and time which has
to be hidden inside the astronomical data that
is built into the architecture of the monu-
ments.

Welcome to Luxor
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THE G174 PYRAMIDS
ASTRONOMICAL, EPOCH

You may have noticed that as the chapters of
this book have progressed, and we have fol-
lowed the clues laid out in the architectural
design of the monuments, that the scientific
details have become more specific. We are
now at the point in the work where there is
sufficient information available to us to be
able to search within our own modern astro-
nomical records to see if we can finally make
sense of the layout of the Giza Plateau.

We know that the Great Pyramid of
Giza is a scaled model of the Earth, and from
our correct interpretation of the temple of
Luxor’s distance when measured on that scale
we now also know that the Earth must be at
aphelion in its orbit. What we can now do is
turn to the professionals, and examine the
DE406 ephemeris tables which are provided
to the scientific community via the Horizons
web interface of NASA. These ephemeris
tables are created by taking the currently
known positions of the planets and moons
of the planets in our solar system, and then
integrating the equations of their motion with
respect to time so that future and past loca-
tions of the bodies can be predicted. It is a
science which has developed alongside our
advancement in computer hardware, as the
numerical crunching that is required to make
the predictions requires colossal amounts of
computer power. There are errors which are
apparent in the ephemerides which are due to
several factors, such as the unknown effect of
large asteroids on the dynamics of the solar
system. One way of eradicating some of the
errors that are found in such tables is via the
use of space travel, and the Apollo missions
to the moon and some of the more recent
voyages to Mars have left scientific equipment
on these celestial bodies with the intention of
allowing us to track their movements with
precision. It is by carrying out such fantastic
work that the space agencies around the world
have managed, year on year, to eradicate more
and more of the errors that appear in these
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ephemerides. We are now at the point where
predictions of the solar system’s major bod-
ies are extremely accurate over a period of
a couple of hundred years in either direc-
tion from the current date. However, when
the time scales that we are concerned with
in this book of 45 centuries are looked at,
there are inaccuracies of several hours and
several thousand kilometres inherent in the
data. In terms of celestial distances and as-
tronomical time frames these errors ate neg-
ligible and the data can be relied upon when
looking at information with the current er-
ror margins of the analysis of the Giza pla-
teau, as the resulting scaled down distance
errors would be in fractions of centimetres.

So the first step in trying to work
out the final details of the Giza pyramids is to
extract the aphelion data of the Earth from
the DE406 ephemeris tables of NASA. This
task is unfortunately slightly more difficult
than one would imagine, as the ephemeris
tables do not automatically list aphelion and
perihelion data for any given time span, so 1
wrote a specialist piece of computer software
which interrogates the Horizons system, and
with this extracted the aphelion data of the
Earth over a time period of 300 years from
2800 B.C.E. to 2500 B.C.E., a time period
which covers the radiocarbon dating results
for these buildings. If the work is correct
up to this stage, then somewhere in that da-
tabase there should be one particular date
which corresponds petfectly with the infor-
mation that we have at our disposal from the
architects. The problem is that we have no
way at this stage of knowing which of the
lines of data is the correct one, and so we
are going to have to look back at the Giza
plateau for the final time and apply one last
piece of logical analysis to the problem.

We know that the third pyramid of
Giza probably represents the apogee of the
moon, that is its furthest distance from the
Earth during its monthly cycle. If we take
Petrie’s surveyed distance between the Great
Pyramid and the third pyramid, and scale it
up by the secondary scale, then we end up
with a real size distance between the Earth
and the moon of 405,812,657 as calculated
in the earlier chapter. However, what we
have not taken into consideration when cal-
culating this distance is that the third pyra-
mid of Giza stands in an elevated position
in relation to the Great Pyramid. By refer-
encing the work of the Italian Egyptologists
Maragioglio and Rinaldi we can determine
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the elevation of the pyramid as shown on the
illustration below, which is a cross sectional
drawing taken along the line which connects
the centres of the two pyramid in question.
What is of note on this drawing is that when a
line is taken from the base center of the Great
Pyramid up to the top of the third pyramid
that the angle is 4.7745 degrees. From our as-
tronomical knowledge we know that the or-
bital plane of the moon is inclined at an angle
of 5.145 degrees to the equatorial plane of
the Earth, and therefore it is quite clear how
the internal structure of the third pyramid has
been designed. It is built in exactly the same
manner as the second pyramid, with its geo-
metric reference point situated at the apex of
the pyramid. From this information we can
calculate the distance from the base of the
first pyramid to the top of the third as be-
ing 939.42m, which when scaled up gives us a
distance between the Earth and the moon at
apogee of 407,226,040 m.

What we can now do is interrogate
the NASA ephemeris computers once more
and append the lunar orbit data onto the cor-
responding date in the database that we previ-
ously constructed so that we then have both
the Earth’s and the Moon’s orbital informa-
tion at our fingertips. It should then be a rela-
tively easy job to search through the database
and determine if any of the entries for the
Moon’s range correspond to the value that we
have just calculated from the architecture.

When this is done we find that there
is not only no date where the lunar range
matches our calculated one, but also come
across the fact that the distance that we have
calculated is actually larger than the furthest
possible distance that the moon could ever be
from the Earth. Something is clearly wrong,
and it turns out to be a lack of understand-
ing on our part that has lead to our inability
to correctly determine the information from

Known angle of
moon’s orbit

Base elevation 12.71m
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the database. To understand quite where
the problem lies we need to understand the
ephemeris tables to a slightly better level.

If we search through the lunar
ephemerides for the time of apogee we find
that, as was just noted, the distance between
the monuments is too large. However, the
emphemeris data contained in the database
is an instantaneous snapshot of the moon
at a particular moment in time, and from its
instantaneous velocity and other dynamic
elements, a theoretical maximum distance in or-
bit can be calcnlated. This value, which NASA
lists under the heading of ‘apoapsis distance*
varies by considerable larger quantities than
the apogee distance, and it is therefore quite
possible that the third pyramid is marking out
this theoretical apoapsis distance - the com-
puted theoretical apoapsis distance of the
moon from the instantaneous dynamic data
- quite an achievement 4500 years ago.

If we now go back to the database
and search through the apoapsis distance in-
formation for the moon at each of the Earth’s
aphelion points over the 300 year range we
find that there are a very small number of
corresponding entries which match the value
407,226,040 that we are looking for. By plot-
ting the astronomical data from each of these
entries onto a CAD map of the Giza plateau
we come across one particular day in one par-
ticular year where the whole of the Giza pla-
teau’s layout corresponds beautifully with the
data from NASA. The illustration on the op-
posite page shows the data from the DE406
ephemeris for 10th May 2532 B.CE. when
the Earth was exactly at it point of aphelion, a
time given in the ephemeris as 18:31:11 UTC.
Definitions for all of the astronomical terms
shown on this illustration can all be easily
found by searching through the internet or by
referring to astronomy books, and I will not
attempt to explain each of them here.

Moon orbit on the plateau

The DE406 ephemerts data
mapped onto an architectural
plan of the Giza plateau.

Giza plateau pyramid eleva-

tions

The base level of the third
pyramid gives an angle
between the base center of
the Great pyramid of just
under 5°.

Base elevation Om
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Ta the unfinéshed pyramid
in Atas Aoash 3157 4771 L7806"
farward azimuth from cllipse center.

\¢ | Tothe unfinished pyramid

_ N in Zawiyet sl Aryan
iy \ 158% 10 26,9473 forward
1 : -":: azimath fram Giza ellipse center
Moon Orbit at Earth Aphelion S
2532 B.C.E. May 1(th 18:31:11 UTC
I T96TAL2T1 655062

(From NASA Horzons DE406 Ephemeris)

* The time of periapsis paint is calculated by taking the time ef perfapsis in the ephemerts table. deducting the time of the ephemeris, and dividing the orbital
period by the resulting difference between the two times to obtain a representative angular rotation.

** The vemal equinax angle for 2532 BCE is caboulated using the standard formulas of the AU of 5028 796195:T + 1.1054348xT7 where T is the number of
Jullan centuries refative to the JA000 epoch.
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There are a number of interesting
points to note about the illustration and the
way in which the architecture fits the astro-
nomical data.

First is that the longitude of the as-
cending node, because it is a reference point
which is fixed against the stars, has been
plotted from the center of the elliptical or-
bit rather than in the traditional way in which
astronomers draw these quantities, centered
on the Earth itself. Not only does this make
complete sense from an astronomical perspec-
tive, but is also means that the rather unusual
alignment of the causeway leading from the
Great Pyramid at last makes sense to us, as it
is also lined up with the ellipse’s center point.
It is highly appropriate that the majestic ramp
leading up to the largest of all the Egyptian
pyramids should be lined up with the vernal
equinox of its date of construction. However,
this alignment to the center of the ellipse also
means that the bearing down to the unfin-
ished pyramid in Zawiyet needs to be re-com-
puted because the line does not emanate from
the center of the Great Pyramid as we first
assumed. This calculation can be done with
relative ease since we know the scaling fac-
tor for the moon system and also know from
the geometry of the elliptical orbit that the
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Earth is at one of the foci of the ellipse. If
we use the geodesic calculator in reverse, and
determine the latitude and longitude shift for
a nominal line length of 300m at Giza, then
we can determine the geographic coordinates
of the ellipses center point as shown in the
illustration opposite. The ellipse’s center has
geographic coordinates of 29° 58 43.40”
North and 31° 08’ 1.66” East, giving the beat-
ing to the unfinished pyramid of Zawiyet as
158.1742° , and it is this bearing that has been
plotted on the previous illustration.

The pyramid of Abu Roash, which is
marked on the astronomical drawing and also
shown in the illustration below, has not been
covered in the work so far and it is situated
some 8km north west of the Giza plateau. It
is quite clear that this pyramid must be mark-
ing out the position of the sun in the system
so that a time coordinate can be obtained for
the aphelion position of the Earth. Since we
have just be told quite cleatly by the architects
that the ellipse center is the point that they are
using as the center point for the unfinished
pyramid to the south, then it must also be that
they are using the same point of reference for
the unfinished pyramid to the north. If this
is the case, and it would quite reasonable to
assume that it is, then the NASA ephemeris is
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Unfinished pyramid of Abu

Roash

The geographic location of
the center of the unfinished

pyramid at Abu Roash



The ellipse center

The geographic coordinates of
the orbital ellipse’s center point
can be calculated as shown in

the illustration.

300m E/SW = 0700 11197 of longide at Giza

Center of pyramid
297 58 44.96" Morth
317 08" 3.05™ East

I00m WN/S = 0079757
of lanoduc ar Giza

Center of ellipse __ 48,
29" 538" 43.40” MNorth
317 08" 1.66” Fast A
;
1
I
Tl B

To the third pyramid

of Gilea

incorrect by about 29 minutes (an error which
is quite plausible in their data) and we have an
interesting situation to look at.

We know from our analysis of the
Luxor temple that the rotation of the Earth
around its North-South axis from which the
temple avenue was formed was about 135 de-
grees, and for the Abu Roash pyramid to be
showing the time of day for the astronomical
system, the angle between the Great Pyramid
and the Abu Roash pyramid must be the
same as the angle of the avenue of the
Sphinxes in Luxor. They both represent the
same angle, which is the time of day angle of
the Earth’s aphelion. We can check this data
on the satellite mapping programmes and
geodesic bearing calculators and find that the
two angles in question are

Abu Roash
Luxor Temple

44.21°
44.56°

where the first angle is shown as west of
north, and the second as east of north. There
is clearly a discrepancy between these two
angles and if the work that we have done so
far is correct then there shouldn’t be. There is

clearly something wrong in the work that we
have just done, and it is by analysing the as-
tronomical illustration using pure logic that
the error becomes apparent.

The time of day measurement
is taken from noon time at Giza, and this
quantity is shown in the top left corner of
the earlier illustration along with a curved
path showing the relative motion of the
sun around the system. The drawing of the
moon’s orbital parameters is a snap shot
taken at 9pm local time, which means that
the ellipse center point from which we are
taking our bearing up to Abu Roash is also
located at 9pm local time. This is an uttetly
illogical situation - that we take the time of
the aphelion relative to 12 noon, and then
plot it from a point which is located at 9pm
local time. The times simply do not match
up. To correct this obvious fault, what we
need to do is compute where the center of
the ellipse would have been at noon local
time, and plot the bearing up to Abu Roash
from this point.

This calculation is an iterative cal-
culation since by recalculating the position
of the ellipse’s center and then plotting a
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line up to Abu Roash, the resulting time of
day measurement changes, and since this is
the quantity that we are using to determine
the center point’s location, the operation has
to be carried out iteratively until the angle be-
comes stable. The illustration below shows
the location of the ellipse’s center at noon
Giza time with the geographic coordinates
of latitude and longitude of the point calcu-
lated until they were stable in the 7th decimal
place.

As can be seen from the illustration
below, the bearing from the center of the el-
lipse to the unfinished pyramid in Abu Roash
is 44.44° (west of north) and now matches
the bearing down the avenue of the Sphinxes
in Luxor considerably closer, the error be-
tween the two measurements being due to
some other complexities regarding the center
point of the Earth that have not yet been cov-
ered and the inherent errors in the locating of
the Abu Roash pyramid center on the Google
Earth programme.

So we can now redraw the astro-
nomical chart of the moon’s orbit correctly
and in exactly the same manner that the ar-

Tir Abu Roash

0m N/S=0"0" 975"
of latdue at Giza

chitects designed it, and this final layout of
the Giza plateau is shown on the illustration
opposite.

We have now arrived at the end of
the puzzle that has been laid out before us,
or more accurately we have just completed
the initial assessment of the puzzle. We have
established the exact date and time of what
this wonderful construction represents, and
therefore have the three rotational angles of
the Earth available to us. The axial tilt of the
Earth and its angle to the invariable plane of
the ecliptic can be calculated from standard
astronomical equations into which the date
and time can be substituted, and the third ro-
tational angle is simply the time of day meas-
urement from noon that we have just calcu-
lated. The three rotational angles of the Earth
at this moment it time are therefore

X= 24.001287461906°
Y= 1.804585974438°
2=135.554775078781°

where X denotes a rotation around the North
South axis, Y denotes a rotation around the

Geodesie Bearing

44447

:

134.613°

Tor the third pyramid

of Giza

37°51° 67

300m E/W = 0707 11.19” of longitude at Giza
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The map of the Giza plateau

The final, original astronomi-
cal chart of the Giza plateau

Center of ellipse
at 12:00:00 local time
297 587 45,317 North

~ 317 08" 528" Hast

Center of pyramid
29° 58" 44.96” North
31° 08 3.05” East

Center point of_elliptical orbit

The center of the elliptical
orbit at noon can be calculated
by iterative calculation of the
bearing to the pyramid at Abu
Roash.



Ta the unfinished pyramid
in Abu Rowsh 3152 331 7,1902°
forward azimuth from ellipse center

; )w ) To the unfinished pyramid
= i . _\IIIII MI-!MHHMM
o : y 1587 10°26.9472" ferward
.r'; azimuth from Gira ellipse center,

Moon Orbit at Earth Aphelion
2532 B.C.E. May 10th 18:31:11 UTC
D T96740.271655062
{l'rom NASA Horzons D406 Ephemeris)

* The time of periapsis point s caloulated by taking the time of periapsis in the ephemeris table deducting the time of the ephemeris, and dividing the ocbital
period by the resulting difference between the two tines to obtain a representative angulas rotation,

*= The vernal equino angle for 2532 B.CE. is caleulated uiing the standard forrmals of the AL af 5,028.796195xT + 1.1054348x T whene Tis the numbser of
Julian centuries relative to the 12000 epach,
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East West axis, and Z a rotation around the
vertical axis of the pyramid. What we can
now do with these angles is go right back
to the very start of the system, which is the
primary model of the Earth that dictates the
construction geometry of the Great Pyramid,
and apply these rotations to the ellipsoid of
the Earth. And when we do this we can then
start to put together the final, highly complex
internal structure of the pyramid’s architec-
ture, knowing for certain that the elliptical
shape that we are now using is exactly the
same as that which was designed by the archi-
tects all those years ago.

This final geometric construction is
much more complex than the initial geom-
etry that has been shown in this book as it
involves orthographic projections of the el-
lipsoid, saddle points which are used as base
points for the structure, and a number of
complex rotated and translated ellipses. The
resulting algebraic equations and geometric
structures will take a considerable amount of
time to construct and analyse, but when that
work is finished we can be quite certain that
the small granite ball which was found in the
lower northern shaft by the Dixon brothers
in the late 1800’ will end up positioned per-
fectly within the pyramid at a distance from
the central vertical axis equal to the Earth’s
aphelion on 10th May 2532 B.C.E.
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MAKING SENSE OF IT AILL

The radiocarbon dating of the

Ancient Egyptian monuments

During the nearly ten years that it took to write
the content of this book I have had plenty
of time to think through the philosophical
nature of the work that I have been working
on. I have attempted to maintain an entirely
scientific and straight forward approach to all
of the chapters in this book, so that the pres-
entation of the findings is as clear and concise
as could be. Yet the questions that arise from
the discovery of this remarkable ancient con-
struction’s architectural design are perplexing,
and I feel it is a responsibility of mine to at
least share some of my thoughts regarding
the likely origins of the architecture, what it
means to us as a race of people, and where
we may be heading in the future. This final
chapter is therefore subjective in its nature,
but written from a perspective of someone
who has had sufficient time to get over the
initial surprise of the discovery, and has a bal-
anced outlook on the subject.

The first thing that we need to turn
to when trying to make some sense of what
we have on display is the radiocarbon dating
of the ancient monuments that can be found
in Egypt. The primary article on this subject
is entitled

=/l

c e b et

RADIOCARBON DATES OF OLD
AND MIDDLE KINGDOM MONU-
MENTS IN EGYPT

Georges Bonani, Herbert Haas, Zahi Ha-
wass, Mark Lehner, Shawki Nakhla, John
Nolan, Robert Wenke, Willy Wolfli

This document is authored, as can be seen,
by some of the top names in Egyptology
and its findings are fascinating. In the illus-
tration below the radiocarbon dates of the
fragments of organic material found lodged
within the cement which holds the stonework
of the pyramids together is shown as black
horizontal bars. The right axis shows the
name of the Pharaoh and the correspond-
ing monument which has been attributed to
that name, and the bottom axis shows the
date B.C.E. The small blue rectangles show
the dates of the Pharaoh’s supposed reign
and therefore the period in which the Egyp-
tologists consider that each of the pyramids
were built. It is as clear as daylight that the
pyramids were built over a 300 year time
span from 2900 B.C.E. to 2600 B.C.E., and
all of the construction work was carried out
simultaneously on all of the buildings. All of
the radiocarbon dates of the pyramids fall
into this 300 year band which is shown with
the red dotted lines on the illustration.

So the world’s top Egyptologists
alteady know that the pyramid’s dates of
construction do not tally with the fictitous
stories about these buildings having been
constructed in 30 years by the Pharoahs of
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the old kingdom. The fact that the Egyptolo-
gists have chosen to disregard this evidence is
of little consequence to us, as there is some-
thing within the radiocarbon data which is
much more interesting, It is the fact that who-
ever built these building took 300 years to do
so, and therefore we can be quite certain that
they are not the creation of the ‘Gods’, who
one would assume would have taken con-
siderably less time and effort to make these
buildings appear on the planet. Whoever
built these buildings has laboured intensively
to complete the construction, in much the
same manner as we would do if we were to
have undertaken the construction task. And
it is in this statement that we can realise that
whoever built these buildings appears to have
the very same qualities that we possess as hu-
man beings. The pyramids have been realised
through massive amounts of hard work, lo-
gistics and planning, and the characteristics
of the architects and builders appeats to us
through that fact.

Another important piece of infor-
mation that can be deduced from the radiocar-
bon dating is that the Great Pyramid of Giza’s
construction was started around 2875 B.C.E.
and yet it contains the astronomical details of
the Earth and Moon orbit for a date in 2532
B.C.E. From this we can be certain of two
things. First is that whoever built the monu-
ments knew for certain where the orbital posi-
tions of the planets would be some 250 years
in the future, and since that is only possible
through numerical integration of the instan-
taneous elements of the solar system planets
and moons, we know the level of technol-
ogy that was used in their construction. The
calculations require sophisticated computer
equipment. There can be no argument about
this, regardless of how historically outrageous
it may currently appear. The second fact that
we can deduce is that the chronological details
of the Old Kingdom must also have been cre-
ated by whoever built the pyramids, because
the date of the death of ‘Khufu’, the Phar-
aoh attributed to the Great Pyramid’s con-
struction, fits in so perfectly with the date of
the astronomical details of the Giza plateau’s
monuments. Since it would not be possible
to predict the date of the birth or death of
someone 250 years in the future, then we can
be quite certain that the Old Kingdom Pha-
roahs atre also the creation of the building’s
architects, and are no more real than Mickey
Mouse. This again tells us some more about
those who built these monuments, because
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the art of elaborate story telling is another
trait that we can find within ourselves. Who-
ever built these monuments appears to have
strong human characteristics.

It is worth addressing the prob-
lem that Egyptologists are going to have to
confront over the coming years, since one
of their arguments is bound to be that they
have substantial archaeological evidence of
the existence of Pharoahs from the Middle
and New Kingdoms in ancient Egypt. There
can be little dispute about these facts, but
what needs to be realised is that the most
likely series of events is that humans made
settlements in Ancient Egypt amongst these
fantastic monuments, and copied the culture
and practices that we shown in the pictures
on their walls. The Middle and New King-
dom Ancient Egyptians did indeed exist, are
exactly as the Egyptologists describe them.
What needs to be resolved, and it will only
be achieved through the dedicated work of
the Egyptologists, is where the cut off point
lies between the real and the fictitous Ancient
Egyptians. It will likely be a difficult task, as
the real Ancient Egyptians will most like have
copied the styles of the fictitous stories that
they came across. It is not difficult to put
yourself in the place of a nomadic tribesman,
wandering through the desert some 4000 years
ago and coming across the Temple of Luxor
or the Great Pyramid. The location would
become an obvious point of settlement, of-
fering protection from nature’s elements and
protection afforded by the Gods - since there
would have been no other way that the build-
ings could have been constructed in the eyes
of the nomadic wanderer.

The next question that I would like
to address is that of how far the system of
construction stretches. We have seen in this
work that the Temple of Luxor has been built
at the position that one would expect to find
the planet Venus within the astronomical sys-
tem that is laid out on the Giza Plateau. The
answer to the question of how extensive the
system is is as rematkable as the content of
this book has been, as it is possible to locate
at least another six solar system planets us-
ing the methodology described in this work.
Because the research work regarding these
monuments is still ongoing I have decided
not to publish their details at this stage, since
I would like to have a more comprehensive
analysis completed before doing so. A second
reason for not publishing these additional de-
tails is that the historical anomalies presented



The geodesic bearings between
Stonehenge and Giza

within them are particularly more perplexing
than those that we have come across on the
Giza Plateau. However, by way of illustration
of the magnitude of the system, I would like
to relate an episode which occurred during
the work that I have carried out on the Giza
Pyramids, and which illustrates the point quite
simply.

I am British, and one of the ques-
tions that was posed to me by some of my
friends and acquaintances during the work
was ‘what about Stonehenge’, a question re-
lating to the famous megalithic monument
which can be found in the south of England.
Despite my numerous replies to this question
that “I am studying the pyramids of Egypt”,
the question arose on numerous occasions,
and I eventually succumbed to the tempta-
tion to have a quick look at the layout of the
monument. To my surprise, it took less than 2
hours to deduce that the monument was most
likely part of the same geometric system that I
was looking at, and to understand the simplic-
ity of the solution to Stonehenge, one needs

Stonehenge 51° 10° 43.96" N

1% 49' 3428"W

“““' [
S 11800721

to understand the concept of geodesic bear-
ings.

The illustration below shows the
shortest line that can be drawn between
Giza and Stonchenge, and is known as a
geodesic bearing line. Because the Earth is
an ellipsoid, the shortest path between two
points is not a straight line, as we have al-
ready seen in the chapters of this book. It
is a curved line which bends around the
ellipsoid’s surface, and as a result there are
two bearings which have different numeri-
cal values between two points on the Earth’s
surface. The bearing from point A to point
B is not the same as the bearing from point
B to point A. The difference in these beat-
ings when applied to the Stonehenge-Giza
path is nearly 22° and is highly significant
when trying do determine the design prin-
ciples of the Stonehenge monument. As is
shown on the illustration ovetleaf, the cen-
tral axis of the Stonehenge monument has
been set perfectly at right angles to the bear-
ing of Stonchenge from Giza, as opposed
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Stonehenge’s central axis

The central axis of Stonehenge
is perpendicular to its geodesic

bearing from Giza

to the bearing of Giza from Stonehenge. As
a consequence of this it is impossible to un-
derstand the Stonehenge circle if it is looked
at in isolation. It would not matter how long
one spent trying to deduce its inherent geom-
etry, it would never yield its secrets. It is only
after the Great Pyramid’s inherent design has
been understood that any sense can be made
of the stone circle, and it is abundantly clear
that it is connected to the Giza monuments.
Within the space of a morning’s work it was
possible to determine that the central axis of
the Stonehenge circle must have a bearing of
50.2794° without ever having laid a surveying
tripod anywhere near the construction.

The logic of the connection be-
tween the two monuments is relatively easy
to understand once it has been established
that someone has built us a snapshot of the
solar system taken on 10th May 2532 B.C.E.
The Stonehenge stone circle is likely to be a
representation of an asteroid which is signifi-
cantly large enough to have an impact on the
ephemeris calculations required to correctly
map out the dynamics of the orbiting bodies
within the solar system. It might seem a far
fetched idea when viewed from the perspec-
tive of our current historical ideas about the
wortld, but it is entirely logical and plausible
when viewed in the context of what has been
discovered during the work on this book.

All that remains to be considered is
the immense question of the future, and what
it holds in store for us. Once again it is pos-
sible to come to some highly rational conclu-
sions on this subject matter by considering
the work that has gone before us. One of the
elements that continually surprised me during
my work on this book was that the puzzles
and mathematical systems never seemed to
come to an end. You would have thought that
once a cross sectional model of the Earth had
been discovered within the Great Pyramid,
that the project would have come to quite a
rapid conclusion, but the opposite was the
case. The more corroborating evidence that
I discovered, the more work seemed to ap-
pear before me and even now, with this book
completed, the final architectural plans of the
Great Pyramid are still some distance away.
But is was this experience that helped me
understand what I consider the architects of
these monuments have most probably done.
They have built a model of the solar system in
astonishing detail, which effectively is a map
that they have designed for us to read. One
would assume that somewhere on that map

will be the iconic X marks the spot’, which
will be the exact position of something out
there in our solar system with which we will
be able to communicate. To that end, the
builders unit of the ‘cubit® has been carefully
selected to be a specific division of the light
second, and therefore a precise transmission
frequency.

The only snag with the whole sys-
tem is that human beings tend to go into a
state of shock when you tell them some-
thing as profound as the details contained
within this book. So the one element that
you need to design into the work is TIME -
you have to make the puzzle so complicated
and so full of small anomalies and quirks
that it cannot be solved by just plugging the
data into a computer. It needs to be solved
by human beings, who will have to think
profoundly about the systems and informa-
tion which are on display, and this will take
time. Most probably very large amounts of
time, which I suspect may run into a couple
of decades or so. And during this time, the
population of the world will do what it has
always done, and that is grow older and die
whilst a new generation of children are born
and grow up.

For that next generation of chil-
dren, who will have been educated from
their early years with the knowledge that we
have quite a story on our hands within these
ancient buildings, there will be considerably
less of a problem accepting the situation. As
they grow up and become scientists, teachers
and politicians themselves they will have the
task of deciding how to move forward, and
quite possibly how and when to make con-
tact with whoever built these monuments.
That decision will be for that generation to
take, but for the current generation our ob-
ligation is to understand and document that
which is so clearly laid out infront of us.
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Appendix

The appendix to this work contains a small selection of the data that was collected
during the writing and research for the book. During the nine years of work required
to dissect the Egyptian monuments contained in the work I created over 18,000 com-
puter files with a total of 38 Gb of storage space, and so the selection of data in
this appendix is only a tiny fraction of that total. I have restricted the content to
items which will be either of interest to the reader, such as the hieroglyph plots for
the pyramid of Unas, or which will be important in the future for anyone pursuing
the avenues explored in this work. In particular, the numbering system for the racks
of hieroglyphs in the Unas pyramid should adopted as a standardised numbering
system for that pyramid, as the inclusion of the missing racks from earlier works will
allow a uniform reference system to be adopted, as well as being a template for other
groups of hieroglyphs in other buildings, where the artwork and blank racks must
be included in any analysis of the monuments if the architect’s design is to be fully
understood.

The stonework of the internal shafts of the Great Pyramid is included in
this appendix so that anyone wanting to understand the intricate details of their con-
struction can do so. The details of the positions of all of the stones within the Great
Pyramid can therefore be fully compiled by anyone wanting to look through William
Petrie’s surveying data alongside this list.

The section of the appendix which covers the algebraic construction of the
Great Pyramid of Giza is an essential starting point for understanding the monu-
ments design principles, although it is far from an exhaustive analysis of the work.
It covers the fundamental mathematical design elements which turn out to be little
more than a sketch of the final, highly complex ellipsoidal geometry which is at the
heart of the building’s architecture. For anyone wanting to recreate the internal struc-
ture of the Great Pyramid, the algebraic solutions to the angles and points within
the pyramid which are presented here are sufficient for such a drawing to be correct
down to a few millimetres of accuracy, although insufficient to be able to extract
the final astronomical data from the monument with the precision required to make
factually correct deductions. The final mathematical plans of the pyramid, which will
take considerably talent to produce and for which I will require the assistance of
professional mathematicians, will be published in due course, once they have been
diligently checked so as to ensure their authenticity.
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The Conceptual design of
the Great Pyramid of Giza

Lemma1.1 The Great Pyramid of Giza is a geometric model of the Farth, the scale of which
is equal to the numerical value of 1/365th of a sidereal year measured in sidereal seconds. The
length of the pyramid’s base is half the circumference of the scaled elliptical cross-section of the
Earth’s meridian. The height of the pyramid is the scaled polar diametre of the Harth which, for
the purposes of this document!, bisects the base line and is perpendicular to it. The pyramlds
geometric faces are designed by connectlng the ends of the base to the upper end of the scaled
ellipse’s minor axis as shown in figure 1.

A (Ob)

South face of pyramid North face of pyramid

P (x,-b)

East Base' of pyramid
Proof : In order to prove this lemma by enumerating the algebraic geometry for the base length
and face angles and then comparing the results to the surveying data of the pyramid, we need to
calculate the radii of the ellipse in terms of the base length. For this, the circumference formula
for an ellipse is required.
(a) The circumference formula for an ellipse

The exact value for the circumference of an ellipse is given by the formula

> (ot )((an)!!)z )282"

n=inf

1. A more advanced analysis of the monument’s underlying design indicates that the elliptical cross section refered to above should in fact be an ortho-
graphic projection taken from an ellipsoid of the Earth, where the saddle point at the base of the ellipsoid is centrally placed on the pyramid’s base.
Rotations of the ellipsoid aronnd its two axiis parallel to the ground canse the base saddle point to move off a line projected vertically down from the
ellipsoids center point. Since the buildings design indicates that it is this saddle point which remains fixed to the base center during the rotation process,
the apex: of the pyramid is not located above the center of the base lines.
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where the letter e in the equation represents the eccentricity of the ellipse, and is defined as

2
-2

The Indian mathematician Ramanujan produced a highly accurate approximation formula for an
ellipse’s circumference

c=7(3a+b)—/Ba+b)a+3b)) (1.1)

e =

which, when compared to the full formula for the circumference of an ellipse , is correct for
the first 6 terms of that series. In order to illustrate the size of errors which this formula creates
when used in substitution for the full formula, it can be applied to the elliptical meridian of the
Earth as an appropriate reference. The following data for the dimmensions of the earth’s ellip-
soid is taken trom the world geodesic reference datum GRS80 :

a=0,378,137m Equatorial (Major) Radius)
b = 6,356,752.3141m Polar (Minor) Radius)

Using the full formula up to the fifth term in the series, the circumference of the Earth meridian
is

c = 40,007,862. 9164813m £ 0.0000001m (Earth’s meridian)
and using Ramanujan’s approximation formula
c = 40,007,862. 9164813m
The accuracy of Ramanujan’s formula is apparent in the above result, producing an error less
than 1/10000th millimetre when applied to the Earth’s meridian.
(b) Calculating the radii of an ellipse of known eccentricity from its circumference

To calculate the radii of an ellipse of known eccentricity from its circumference using Ramanu-
jan’s formula we can introduce the term f to represent the fixed ratio of the two radii where ¢ =

1, giving

c=7(3(+b)— /3 +b)(fb + 3b))
c=ab(3(¢F+1) =G+ D(f+3))

The term inside the brackets is a numerical constant for any given ellipse, and can be replaced by
Re, which I shall call Ramanujan’s constant. To calculate the value of Rc for the Earth using the
data from the GRS80 document

f= 6378137
6356752.3141
f=1.00336409
R. =2.003365502 (1.2)

Ramanujans equation can therefore be simplified to

¢ = bR,
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Lemma 1 states that the length of the pyramid’s base will be half the circumference of the ellipse
and is therefore defining the circumference as

Cc = 4X1
therefore 4x, = 7bhR.
_ 4x
b= dx (1.3)
q= 4X1f
= (1.4)

giving the radii if the ellipse (@ and b) in terms of the length of the base line (x7) .

(c) The face angle of the pyramid
The gradient of the face of the pyramid PA, has the algebraic quantity

—-2b
X1

gradient PA = (1.42)

and substituting the value of b from equation 1.3 into this equation gives

-8

gradient PA = R,

This is, as you would expect it to be, a fixed quantity and its value and that of the corresponding
internal angle of the pyramid are

gradient PA = —1.2711006
angle BPA = 51.807170°
angle BPA =517 48'25.8" 1.3)

The surveying data for the pyramid is provided by William Petrie?, and the weighted mean angle
of the north face of the pyramid is given by him as

angle BPA =51°50'40"+1'5"
(d) The scale of model

Lemma 1 states that the scale of the model of the Farth is based on a time constant, that being
the number of sidereal seconds in 1/365th of a sidereal year. This value can be enumerated as
follows :

if 1 sidereal year = 365.256363004 mean solar days?
1 sidereal day = 86,164.090530833 mean solar seconds®

2. Petrie, W. M. Flinders. The Pyramids and Temples of Gizeb. 15t ed. London: Field and Tuer; New York: Scribner & Welford, 1883

3 Simon et al., 1994, Astron. Astrophys., 282, 663

4. Aoks, S., B. Guinot, G. H. Kaplan, H. Kinoshita, D. D. McCarthy and P. K. Seidelmann: “The new definition of Universal Time”. Astronomy
and Astrophysics 105(2), 359-361, 1982, from equation 17
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then the scale of the model of the Earth is defined as

365.256363004 86400
scale = 365 X 86164.090530833 X 50400
scale = 86697.405800 (1.6)

a value which is acurate up to the 6th decimal place.

(d) The length of the pyramid base
The base length of the pyramid can now be calculated from the scaling factor by determining the

radii and circumference of the cross section of the Earth as described in Lemma 1. Using the
data from the GRS80 geodesic reference document

scaled axis a =73.5678 m
scaled axis b =73.3211m

scaled circumference = 461.4655 m

and therefore the base length of the pyramid is
base length = 230.733 m

This value can be compared to the surveying data by consideration of the following diagram of
the foundation stones of the pyramid :

Base lengths taken from 230.345 m 230.733 m 231.120m
scaling calculations | | |

l l l

o 15}

foundation platform

Base lengths from Petrie | |
and Lehner’s’ surveying 230.348 m 231.123m

pyramid
face

measurements

Point ot is half the elliptical circumferene as calculated above.

Point (3 is half a circular circumferece based on the polar radius of the Earth model
Point O is half a circular circumference based on the equatorial radius of the Earth model
The line &3 is 19.38cm in length and the line (O is 19.36cm in length

The foundation platform is an alignment tool allowing the models scale to be determined.
The calculated points match the surveying points to 1.5mm of accuracy.

5. Lehner, Mark. The Complete Pyramids. Thames and Hudson London. 1997 (page 213 diagram 4)
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By understanding the design of the plinth of the pyramid it is possible to determine how the
stonework that makes up the pyramid’s face was designed. If the stone construction starts from
the point (3 on the previous diagram and extends up to the top of the elliptical cross section, then
the gradient of the line 5.4 and the angle Bf3 A ot the pyramid are given by

2b
b
2

gradient PA =

—

gradient PA = %

angle BBA = 51.85397°
angle BBA = 51°51'14"

thereby concealing the true side angle of the pyramid’s geometric construction.
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The principal mathematical
theorem of the Great Pyramid of Giza

Lemma 1.2 The exit points of the upper shaftways of the pyramid are positioned in accordance
with the following mathematics theorem:

Let Eq be an ellipse with standard equation
2 2
X+ Zz =1
Let A(0, b) and B(0,—b) be the two ends of the ellipse’s minor axis. Let the point T(x; y)
be the tangent point on the ellipse for a line emanating from the point P(x;,—5

Let E, be an ellipse with standard equation

x2 Yo
+-5 =1
b
which has the line P4 as a tangent and whose minor axis has the end points B(0,—5) and

E(,)

Then the intersect point of the lines P4 and BT, I(x,, 7,), is also the tangent point of
the ellipse E, with the line P4.

A (0b)

T (x,y)

I (%,%)

P (x,,-b)

Proof : As the geometric system is dependent primarily upon the positioning of the point
P(x;,—b) then all calculations will be in reference to this point. In order to prove the lemma, a)
the steps required to calculate the intersect point of the lines P4 and BT, I(x;, y,) will be looked
at ﬁrstIl))) those to calculate the tangent point of P4 and I, will be considered second and ¢) how

the numeric values of the algebraic equations relate to the pyramid’s shaftways will be considered
third.
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(a) The intersect point of the lines 24 and BT
1) We first need to determine the algebraic coordinates of the tangent point T.

The tangent to an ellipse at the point (x, y) can be determined by differentiating the standard
formula for an ellipse as an implicit function :

2 2
% + % =1 (2.0)
dy
2x 2y$ _
a’ b’
Oy _ —xb’ @2.1)
Ox ya

On the diagram this algebraic expression represents the gradient of the line PT, which is also
given by the formula for the gradient of a straight line between two points (x, y) and (x7, y7)

Y= N

line gradient =
X — X

2.2)

In this particular case y; = —b by definition of the point P, and so equations 2.1 and 2.2 can be
solved simultaneously giving

—xb® _ y+b
ya&  x—x
—xb*(x —x1) = ya*(y + b)

—x*b + xxb> = y'a’ + ya’h

2.3)

Re-working the standard equation of an ellipse

=1
b’(a* — x*

po Pl

yZbVaZ—x2

a
and substituting this value of y into equation 2.3 gives

N i (et L X )
a

2
—xX’b* +x0b* = b (@’ —x*)+ab*vVa' —x
ava’—x* =xx —a’
a’(a’ —x*) = x’x’ + a* — 2xx.a*
a'—a’x* —x’x’ —a' + 2xxa’ =0
X (x’+a)+x(—2xa’)=0

This equation is now in the format where it can be solved using the standard formula for solving
quadratic equations, giving
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‘= 2na+/dxiat — 4(x? + a*).0

2(x’ + a’)
y = 2xa>+ 2xa°
Z(Xlz + az)
2
y = 22x1a _or x=0 (2.4)
X+ a

This is the algebraic value of the x coordinate of the tangent point, and to determine the y coor-
dinate we can substitute the non zero value of x back into the standard ellipse equation, giving

dx’a’
x2 + aZ 2 2
(la2 )+%7:1

4x’a’ y
— 5 + 1
(X12 _I_ a2)2 b2
2 _ bz _ 4X12612b2

(x +a')
- b’ (X12 + az)z — Axta’h?
y (xIZ + a2)2
»_ b’x1’+ b’a’ + 2x1°a’b’* — 4x’a’D’
y = (x2 + @) .5
_ b(x’—a’) '
YT Tt
Therefore the tangent point T(x,y) has the algebraic coordinates
2xa b(x’— a2)>
T = 2.6
(Fre, 2= 26)

2) Second we need to determine the equations of the lines B4 and BT and thereby determine the
their intersect point.

The gradient of the line BT can be calculated by substituting the known end points of the line
into equation 2.2 where

y==0b
X = O
b(x’—a’)
Y X12 + Clz
2xa’
X =
X12 + Cl2
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giving

2 _ 2
e
gradient BT = X+ 621
2na”
2 2 0
X+ a
radient BT = b(x’ —a’) + b(x’ + a’)
s 2.X1 a2
gradient BT = %

The equation of the line BT is therefore

bx;x
= == — 2.7
y=-7 b 2.7)

The end points of the line P4 are (x7,—b) and (0, b), and substituting these into equation 2.2 gives
the line gradient as

gradient PA = — 2b
X
so the equation of the line PA is
y==2bx 4 2.8)
X1

The intersect point can now be found by simultaneously solving the two line equations 2.7 and
2.8 giving the point (x2, y2)

b. —2b.
PXX _p = =P 4

a X1
bx’x, + 2bx.a’
1 2 _‘; 2 — 2b
a X,
X% (x’ + 2a°) = 2a’°x
202X1

X = —F—-
T x4 24

substituting this value of x; into the equation 2.7 gives

bxl 2a2X1

= a(xF +2d°)
_ 2bx — b(x’ + 2a*)
= X'+ 2a’
_ b(x’—2a’)
Toxt+2d

The intersect point of the lines P4 and BT, I(x», y») is therefore

I( 2a°x,  b(x’ — 2a2)>

) 2.9
X]Z + 2612 X]Z + 2612 ( )
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(b) The tangent point of line P4 and ellipse E,

In order to find the tangent point of P4 with E, we need to 1) find the general solution to a
line-ellipse tangent }aoint, 2) transform the line P4 into the coordinate system of ellipse E», 3)
calculate the radii of ellipse E£ in terms of the radii of ellipse £; and 4) solve the general line-el-
lipse tangent equation using the results of 2) and 3).

1) The general solution to a line-ellipse tangent point.

Re-working the general equation of an ellipse, 2.0, gives
, b (a®—x%)
==
For the general formula for a straight line

y=mx+c (2.10)

v = m’x’ + 2mxc + ¢’

so, at the intersect(s) between a straight line and ellipse

b*(a’ — x*
m’x® + 2mxc + ¢’ = ¥
a

m’x’a’ + 2mxca’ + a’c* = b*a’ — b*x*
x2(b2 + m2a2) + x(2meca2) + a2(c2 —b2) = 0
and solving this using the standard solution for quadratic equations gives
P 2mea® +./4m*cta’ — 4(b* + m*a?)(a* (> — b*))
2(b* + m*a®)
_ —2mcd* £V 4m*c*a' — 4a’b’c* — 4m’a‘c* + 4a’b* + 4m’a‘ D’
2(b* + m*a®)
_—med’ +/a’b* (b + m*a* — ¢?)
B b +m’a’
ZQt the tangent point, where there must be only one solution for x and therefore the + term must
e zero

X

2
—nica
X=—75 "7 2.11
mZaZ + bZ ( )
and substituting this value of x into the general straight line equation 2.10 gives

—m’ca’ 2
= Smed ¢
y m2a2 + b2
__cb
YT e+ b 2.12)

2) Transform the line P4 into the coordinate system of ellipse E».

From the diagram, if the ellipse E has radii of #; and 4, then the distance 4 between the centres
of the ellipses E; and E is
d=b-bl

and by definition
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The value of yin terms of x; was calculated eatlier and shown in equation 2.5, so substituting this
values into the equation above gives

2
2, = b+ LI =)
Xl + a’
b = b(x’+ a*) + b(x’ — a’)
1 X12 + a2
. @13
therefore the distance 4 is given by 1
d=b— biz
xl + a’
g b(x’ + a*) — bxi
B xi + a’
2
d= 2b—?— a

The equation of the line P4 in the primary coordinate system is given in equation 2.8, and adding
the value of 4 from above to re-base the line to a coordinate system centred on ellipse E gives
the line equation as

2
y= —2bx b4 b
Xi .X1 + a’
_ _2bx b(X] +a )+ba
Y X X'+ a’
_ —2bx b(x1 + 2a2)
y= X DN (2.14)

3) Calculate the radii of ellipse E, in terms of the radii of ellipse E;

The algebraic value of the minor radius of ellipse E; in terms of the radii of E; has already been
shown in equation 2.13. Equation 2.6 gave the tangent point T(x; y) on the ellipse E, and by the
same argument the tangent point I(x,, y») based to the coordinate system of ellipse £, must be

T( 2mal bi(x’ — aﬁ))
Xlz + Cllz ’ x12 + alz

therefore the gradient of the line PA, by substituting the points P and I into equation 2.2 is

b(.xlz — alz)
X12 + a12
2x a4
x’+ a’
b, (XI2 - alz) + b (X]z + 6112)
2xa’ — x (x + a’)
2b1x1
Cl — X1

+ b

gradient Pl =
—_ xl

gradient Pl =

gradient Pl =
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and substituting the value of 4; from equation 2.13 into the above equation gives
ZbX12x1
(Cllz - Xlz)(MZ + az)
This gradient must be equal to the gradient of the line PA in the transformed coordinate system,
and shown in equation 2.14, so
—2b — 2[996'12.90
X1 (Cl]2 — Xlz)(.xlz + Cl12)
_(alz - xlz)(-xlz + alz) = x'

gradient Pl =

—a’d’ —a’x’ +x’a’ + x' = x'

xta’=a’a’ + a’x’
. xa
ar == 2
X+ a
a = ax,
vl +a

4) Solve the general line-ellipse tangent equation using the results of 2) and 3) above.

(2.15)

The x co-ordinate of the tangent point of any line with any ellipse is given in equation 2.11 and
we can customise this to ellipse E to give

_ _—mca’
m'a’ + b’
we can substitute into this equation the values just calculated of

2.2
a'2: ?XIz
X+ a
2..4
b12: 2bX122
(x’ +a*)
o =2b
X1
b(x’ + 2a*)
c= 2 2
X+ a

therefore

2b b(x'+2a°)  a’x?

X, = X Xt +ad X+ d
4  a’x’ bx'
Xt xi+d (X12 + az)z
2b*a’x (x” + 2a”)
x2 _ (xlz + a2)2
ab’a’(x’ + a*) + b’x!'
(x* +a*)y
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v = 2a°x (x* + 2a°)
T 4dPx’ + 4dt + x

2a°x
X, = —=4 2
T ox 42
Substituting this value of x;, into the original equation 2.8 of line PA gives

__—2b2a’x

= x (x? + 2a?) b

_ —4ba’ + b(x’ + 2a°)
B x’ + 2a’

_ b(x —2a’)

Xt 424

W

The tangent point of the line 24 with ellipse E at the point I(x», y,) is

I( 2a2x1 b(X12 — 2612)>
X12 + 202 ’ X]Z + 2a2

and it can be seen that 2.16 and 2.9 are identical.
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(c) Comparing the principle theorem to the pyramid’s upper shaft

To compare the geometric design to the architectural design we need to 1) evaluate the numerical
values of the algebraic equations and then 2) compare these values to the surveyed points in the
pyramid’s architecture.

1) The numerical values of the algebraic equations

The tangent point of ellipse E, with the line P4 was given in equation 2.16. To enumerate this
equation for I, the algebraic value of « from equation 1.4 can be substituted into the equation

giving

2.16.96'12]('2 . X1
TR
2 2.16X12f2
e T Rc’

[, =

32x 13f2

el 2

[ =

_ 32.9(1]‘Y
TR+ 32

The numerical values that we have already calculated for the ellipse of the Earth and for the
scaled model of the Earth are as follows

f=1.00336409
R. =2.003365502

x =115.3664 m
and so the value of I is
[, = 517438 m

The value of the y coordinate, I, can be found in a similar manner by substituting the values of
a and b from equations 1.3 and {4 into the algebraic value of I, given in equation 2.16 giving

i (o 167

[ = 7R, " TR’
a 16x
.X12 + 2. 72’2%;]2(2
L Ax (xfanf— 32xf )( 7R )
Y 7R. #Rf X127Z—2R52 + 32X12f2

;= An (TR —32f)
" wR.(TR? + 32f)

Iy = 7.5496 m
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so from the algebraic calculations

[(x2,y2) = (51.7438,7.5496) 2.17)

2% The numerical values from the surveying data need to be extracted from the upper northern
shaft of the pyramid as shown on the diagram below.

According to the lemma 2 this shaft emerges from the pyramid at the point I(x,,y,) and since the
external stonework around the shaft’s exit is largely destroyed, it is necessary to use the straight
shaft roof line as a reference, for which we will need its mathematical line equation.

The surveying data for this section of the pyramid comes from Rudolf Gantenbrink®
from which we can extract two arbitrarily chosen points on the shaft’s roof. Since Gantenbrink
used the base center as his coordinate center point, and we are using the ellipse center, the y value
from the survey needs rebasing to our coordinate system by subtracting the value of the ellipse’s
semi-minor axis of 73.3211m

x coordinate

y coordinate

y coordinte transformed

Block 7 upper end

5.6016

51.4472

-21.8740

Block 25 upper end

39.5447

73.1544

-0.1667

6. Gantenbrink, Rudolf The Upnant Project, wwmw.cheops.org (cyber drawings - cheops shafts) Original DWF file
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The gradient and angle of the shaft’s roof are therefore

_ _ —0.1667 + 21.8740
gradient SHAFT = 395447 — 5.6016

gradient SHAFT = 0.6395

angle SHAFT = 32.599635°
and thereby the constant in the line equation of the shaft’s roof is

—0.1667 = 0.6395x39.5447 + ¢

c =—254563
and the equation of the shaft roof

y = 0.6395x — 25.4563

The equation of the pyramid’s northern face, the line P4, can be evaluated from equation 2.8
giving
y=—12711x + 73.3211

and solving these two equations to find the shaft’s intersect point with the face gives

0.6385x — 25.4563 =— 1.2711x + 73.3211
1.9096x = 98.7774

x = 51.7267
and thereby the value of y as
y=—12711x51.7267 + 73.3211

y="T75713
and so the surveying data gives the shaft exit point as being
I(x2,y2) = (51.7267,7.5713) (2.18)

Comparing the points from the algebraic calculations (2.17) and those from the surveying (2.18)
shows discrepancies of 0.0171m on the x coordinte and 0.0217m on the y coordinate.

These discrepancies are sufficiently small to be able to state that lemma 2 is proven.
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The geometry of the upper
shafts of the Great Pyramid

Lemma 1.3 The upper northern shaft, shown in the diagram below as the line IK, is a geometric
construction showing continuity from the alfgebraic design of the pyramid proven in the previous
section. Its angle is formed by taking a line from the point I(x;, y,) to meet the line T}B at a right
angle. Its length is determined by the algebra from which it is created, with the vertical distance
of the shaft being half the algebraic numerator of its gradient and the horizontal distance being
half the algebraic denominator of its gradient. The upper southern shaft, shown in the diagram
below as the line IL. , is a geometric refernce line angled at 45°. Its length is deternined from the
algebraic geometry of the upper northern shaft.

The distance between the points I and K defines the length of the cubit measure which
was used to construct the building;

B (0,-b)

Proof : In order to prove this lemma we need to 1) determine the algebraic values of the points
K and L and then 2) enumerate these points and compare the results to the surveying data.

1) The equation of the line BT was given in 2.14 and so the equation of the line BT, which for
7. A more detailed analysis of the monument shows that the elliptical cross section shown above should in fact be an orthographic projection of an el-
lipsoid of the Earth which has been rotated around two axiis. This rotation causes the orthographic projection not to be symetrical around the vertical
axis, and the simplified diagram above no longer holds true for reflection in the vertical axis. However, for the purposes of this work, the descrepancies
in the numerical results are insufficient to make any fundemental difference to the proofs.
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the purposes of this document is simply a reflection of the line BT in the vertical axis’, is

y:—_bzx'.x—b

Since the extension of the line IK meets BT} at right angles, the equation of the line IK must be

X1

where c is an unknown constant. Since this line passes through the point I(x»,7,) then the con-
stant in the equation can be determined

b(X]Z — 2612) —-a 2a’x
xt4+2a>  bxi x+2d°
_ b x(x’ —2a°) — 2a'x
bxi (x’ + 2a’)
b*(x’ — 2a*) — 2a*
b(x’ + 2a’)

y = X+c

+c

C =

and the equation of the line IK is therefore
—a b’ (Xl2 — 202) - 24

= X+ 3.1
Y= o b(x? + 2d°) G-
The gradient of this line can be rationalised by substituting the idendity «=// giving
gradient IK = —szb (3.2
1

in which both the denominator and numerator are measureable quantities within the pyramid.
Lemma 3 states that the vertical difference betwen the shaft’s ends 1s half the numerator, and the
horizontal difference is half the denominator, giving

vertical length = #

horizontal length = %

and so the algebraic value of the point K can be determined from the point I as follows :

Xy = 2a°x  _ xi

) Xlz + 2(12 2
o= 4a’x, — xi (x’ + 2a*)

2(x’ + 2a°)
N (2a* — x7°)
2(x’ + 2a°) (3.3)
and _b(x*—2d")  fb

S -

Lemma 3 states that the southern shaft line is set at 45° and so the coordinates of the point L can
be determined by realising that the gradient of the line /L is given algebraicaly as

gradient JL = rb

b
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since the horizontal displacement of this shaft is the same as that of the northern shaft. Since
the point | is known to be a reflection of the point I in the vertical axis, then the point L can be
calculated algebraicaly as follows

_ =2dx | b
B2 T 2 (3:5)
and
b(x’ —2a*) fb
= _ 3.6
r: x’ + 2a’ 2 (56)

2) Compare the algebraic shaft details to the surveying data

To compare these al%)ebraic statements to the surveying data, first the gradient of the shaft can
be enumerated by substituting the numerical values of 4/and x; into the gradient algebra from
equation 3.2
—1,00336409.73.3211

115.3664
gradient IK =— 0.6398

angle IK = —32.6125°

gradient IK =

This compares to the angle reported in the surveying of -32.6023° giving an error between the
surveyed and algebraic figures of 0.01°, or 6mm horizontally and 10mm vertically over the 68.5m
length of the sl%aft. If we take into account that it was the floor of the shaft whose angle was
measured remotely in the survey and that the value reported was averaged out over the length of
the shaft due to minor degredations in the stonework, then the two values can be stated as being
identical within the margins of error of the surveying;

For the shaft end points of the line IK given in 3.3 and 3.4, the values of x; and y; can be calcu-
lated by substituting the values of a,4fand x; into the equations giving

_ 115.3664(2x73.5678> — 115.3664%)
TT T 2(115.3664° + 2x73.56787)

Xs=— 59394 m
_ 73.3211(2x73.5678* — 115.3664°)  1.0034°x73.3211 "
» = 2x73.56787 + 115.3664 2

v =—44.4572m

For the shaft end points of the line /I, the y coordinate is the same as that of the line IK; so
ys =— 444572 m

and the x coordinate is found by substitution of the numerical values into 3.5 giving

_ —2x73.5678% x 115.3664 n 1.0034°x 73.3211
115.3664* + 2 x 73.5678° 2
xs =— 14.8362

Xs
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The following diagramme of the bottom of the shafts shows where this point falls in the pyra-
mid’s architecture along with the corresponding point in the southern shaft.

A\

K
L (X5>Ys) I<(X3)YZ)

Main chamber of pyramid

Due to the bending of the shafts at the lower end where they deviate from the straight line that
makes up the majority of their length, the geometric lines do not follow the stonework for the
last few meters of the shaft. The lower end points are positioned just inside the horizontal sec-
tions of the shaft. The horizontal midpoint of the shafts was surveyed at -44.4621 m and there-
fore the points K and L are located 4mm below the surveyed shaft mid point.

The al§ebraic expressions for the horizontal x co-ordinates of the shaft end points were given in
3.3 and 3.5 and so the distance between these points, algebraically, is

— | —2a%x b x2d—x’)
IK = ! =
X t+2d T2 20+ 2d)
= —4a’x x(2a° —x') | fb ’
LK = - —
2(x*+2a°)  2(x’+ 2d°) L

T X1 (X12 — 6a2) fzb ‘
LK =
2(x + 2a’) 2

and substituting the numerical values of a,5fand x; into the equation gives

115.3664(115.3664*> — 6 x 73.5678%) + 1.0034°73.3211
2(115.3664* + 273.5678%) 2
LK = 8.8967 m

It is an established fact that the main pyramid at Giza was constructed using the ‘cubit’ as its
measuring unit and over the course of the centuries the value of the cubit has been established
at 0.5235 m, as reference to any encyclopedia8 will testify. The distance between the points L and
Kin cubits is therefore

LK =

LK = 16.9947 cubits

The error margin in this value is effectively zero, since it is based entirely on scaled %eodesic
quantities which are known to great precission. Consequently, the cubit can be defined algebraically
as follows :

o |x(x’—6a)  fb
17 cubits = 2(xt 1 2d) o m

8. Common knowledge reference on wikipedia, bitp:/ [ en.wikipedia.org/ wiki/ Ancient_Egyptian_units_of _measurement, 2010.
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X1 (Xlz — 6612) n ‘]ﬂb m

bit =
U= 34(xt 1 24°) " 34

giving the exact? value of the cubit as

cubit = 0.5233379 m +0.0000005

9. A more detailed stndy of the Giza platean’s mathematical construction shows that this value is not exact, but is in fact a very close approximation
differeing from the actual value of the cubit by + 0.0000029 m.
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The entrance passage geometry
of the Great Pyramid

Lemma 1.4 The entrance passageway is formed from simple algebraic adjustments to the major
and minor diametres of the ellipse E, (a5 d/’ /fand bf ) and by placing the adjusted minor diameter
perpendicular to, and at the end of, ile adjusted major diameter to form a T shape as shown in
the diagram below. This construction is then positioned at the top of ellipse E, in the manner
shown, and rotated until the extremity of the minor axis, the point G, touches the geometric face
of the pyramid.

A (0,b)

B (0,-b) 2, P (x;,-b)

F(X(n%)

Proof : The method for calculating the fpomts G(xy y7) and F(xy, y,) and the gradient of the line
GF is 1) calculate the general algebra of a circle and line intersect, 2) coordinate transform this
geometry to be centered at the point E, 3) calculate the distance from the point E to the entrance
point G, 4) calculate the algebraic value of the point G from the mathematics of the previous
section, 5) calculate the alge%)raic value of the gradient of the entrance passage in terms of x,and
97 and then determine the point F.
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1) The general algebra of a circle and line intersect.
At the intersect of a circle of equation x* + y* = r” and a line of y = mx + ¢
r’—x*=m’x’ + ¢’ + 2mxc
X(m*+1)+x2mc)+c*—r’=0

and solving using the ‘quadratic formula‘ gives

—2me +/4m*c* — 4(m* + 1)(c* — 1)
2(m*+ 1)

_—mex/r(mP+ 1) ¢

B m*+ 1

“4.1)

2) Transform previous relevant algebra to be centered at the point E

The equation of line P4, equation 2.8, needs to be coordinate transformed to be centered on the
point (0, y) which involves subtracting the value y of the point E from the constant in the line
equation. The algebraic value of y was shown in 2.5 and so

—2bx b(xi —a’)
= —=2bx 44 DM Td)
Y Xi * x’+a
—2bx  b(x’+ad’)—b(x’—a’)
y = + 2 2
X1 X+ a
—2bx . _2ba’
= +
Y X X'+ a’
or substituting the identity « = fb
—2bx 21°b°
= +
y Xi x’ + b (4.2)

3) Calculate the distance from the point E to the entrance point G

Letting the distances of the adjusted diameters of ellipse £, be as shown on the diagram then the
distance r from the tOf) of the ellipse at point E to the entrance point G(x7, y,) using Pythagoras’
formula on the triangle, is

r’= (2]6:21)2 + (b}

2
nh= 4;121 +f2b12
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Substituting the algebraic values of «; and 4, from 2.13 and 2.15 then

2 _ 4a2x12 + fgble4
Fx*+a’) (x'+a’)

r

and substituting a = fb gives

P = 4b2x12 + fgble4
+f5 (Y
(4.3

4) Calculate the algebraic value of the point G

To calculate the value of x, the values of the line gradient 7 and the line constant ¢ from 4.2 and
the distance 7 from 4.3 can substituted into equation 4.1 giving

_=2b 2D +\/<4b2xlz+fb2x12>(4b2+1>_< 2D )2

v e ey N )
= ab’
—+1
Xi
4f°b* +\/4b2x12 + £ b’x’ + 16b°x’ + 4f*b*x/ _ 4f'b°
w0 N xafh XA fb) (Y
T= 2
4
X1
afpt \/ 16b°x + 16b°F + 8Fb'x’ + 4b°x + L bPxi' — 4f'b°
R (x> + D) (x + D)
T 4b* + x°
X12
2 = 4f2b4x1 + bX]2 \/16b2X12 + 16b4f + 8f2b2x12 + 436]4 +f(ZX14 — 4fb4 (44)
T (X]z +f2b2)(4b2 + X12)

To find the value of y, this algebraic value of x, can be placed back into the original equation of
the line PA giving

_ —8fb°+—2b%x /167X + 16b'F + 8 b x + 4xi + it — 4F b
Y= (xlz _l_fzbz)(4b2 -|-X12)

+b (45)
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5) Calculate the algebraic value of the gradient of the entrance passage in terms of x; and y, and
then determine the point F

To determine the gradient of the entrance passage GF a detailed diagram of the geometry of the
entrance passage is required

E (0,y)

G (X7 sy7 )

F(xe%)

Xe

For the purpose of the analysis let the line ED have a length 2a, and the line DG have a length
b,. Then from the triangle GEM the law of sines gives

d __m
sin(gi + &) sing
d.sing, = m.sin(g + &)

because
Sin & = %
then

y. = m.sin(g + £)
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and from standard trigonomerty identities

Y. = m(sing cos g, + cos g.sing.)

_ Q & 2a2 _ye
ye—m(d.d+ d'd>
m(b.x. — 2axy.
o b~ 20)
_ oy
= x — 2a,y.
By definition
n=2a-—m
SO
e O &
"= 2a2 bzxe - 2’azye
2a,b,x, — 4a,y, + y,d’
n =
b2xe - 2aZye
substituting
dz = 46122 + b22
gives

- 2a,b,x, — 4a,y, + 4a,’y, + ye,b,

b2‘xe - Zazye
_ b2(2a2‘xe + yebl)
B bZX(' - 2a2y('

2a,x, +y,b
_12 2% e”2
tang B b2 b2x6_2a2ye

Lemma 4 states that for the entrance passage of the pyramid

azz%
b2:b1f

Substituting the values of 4; and 4, from 2.13 and 2.15 gives these values as

a = bx;
JxE+ o

b, = 7]‘279(12
X+
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Placing these values into the equation of the entrance gradient 4.6 gives

2bxixe yofbxi’
S ALY X+
fbxi’x. 2bxy.

X +f2b2 B \/xf +f2b2

_2bxix./ x + D+ y.fboxi’

 fxix. — 2bxiy./ xl + £

2%/ x° + b7 + y.fu A7
fax, — 2y./ x> + b &7

Letting the length of line HG be x;and the length of line FH be y; where

tan g =

tan g

tan g =

x/ +y/ =(2bf)
yr =V Ab'f = x/

since

_Jr
tang = X
then
2 2
tang = v/ 4b1f2 — Xy
X
2
tan’g = 4b12 —1
Xy
2 4b12](2
Xr = T2 1
tan°g + 1
x= S 4.8)

Jtan’g + 1

The value of 7an g from 4.7 can be substituted into this equation to give the algebraic value of x;
in the following manner

Ax} (x* +°0°) + Fx’y. + dx.y.fxi/ x° + f°b°

tan’g =
8 4yl (x’ + b)) + fa’xl — Ax.y.fa y x + b’
N (4X62 + 4yf)(x12 +fzb2> +f2x12(yf + Xez)
tan"'g + 1 =
4y’ (x + f20°) + ffu’x’ — dxey.fa y x° + f2b°
tan’g + 1 = A(x; + 3 )X + 07+ fx7)

4y’ (x’ + b)) + fxi’xl — dx.y.fu / x* + fb°

1 _ \/4yf(x12 +f2b2) + fxi’x’ — dx.y.fx  x' + b’
Jtan’g + 1 4(x; + ) (x’ + b+ fx)
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and therefore

X, = 2be\/ 4y} (x, +fb )+ falx’ — 4aigy¢fx1 \/le + b (4.9)
4(x’ + 2 )(x’ + 0 + fxi)

giving the algebraic value of x;in terms of known values.To determine the value of y,we know
that

Yy = Xxstang

and substituting the value of 7an g from 4.7 gives

yYr = 4x bf\/ 4ye2 (xlz +f2b2) +]&X12.Xg2 - 4xeyef-x1 \/Xlz +f2b2 \/X12 +f2b2 + })efX1
- [ ) B P S Py

(4.10)
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The geometry of the lower
shafts of the Great Pyramid

Lower Southern Shaft

Lemma 1.5 The lower southern shaft, shown as the line UV on the diagram, is formed from the
tangent to a third ellipse E3 which is formed as a mathematical by—profuct during the formation
of the primary ellipse E,. Ellipse E; has its center at the point (0,-4) and is rotated by an angle
equal to that of the Farth’s maximum axial tilt. The tangent line from which the shaft is formed
eminates from one end of a base line of length equal to half the circumference of ellipse E ;.19
This base line lies on the base line of the pyramid and has its center at the point (0,-5).

The start of the shaft is formed from a second tangent line which starts from the south-
ern end of the ellipse’s rotated base line, the point S, and intersects the first tangent line at the
point U.

U(Xlz,le)

R(X‘”Y‘))

H(Xﬂ’yll)
AT
Go-¥io) Ellipse B3

radii ap and by

Proof

1) In the primary design of the pyramid’s geometry, the ellipse E; was formed from the base
length of the pyramid by using Ramanujan’s circumference formula ‘in reverse’. Equations 1.3
and 1.4 give the values of the ellipse’s radii from the base length of the pyramid, and they involve
the factor Re which was defined as

Re=3(0+1)—/Gf+ D(f+3)
Whilst this formula produces the correct results for the ellipse’s radii, the mathematics dictates

that there must also be a second solution to this equation since there is a square root within it.
Therefore

RS =3(f+1)+/Gf+ D(f+3)
with this second solution giving the following numerical value for Ramanujan’s constant for the
ellipse of the Earth

Rc" = 10.01682

10. A more advanced analysis of the construction system of the pyramid shows that this base line length is proportional to the length of the pyramid’s
base, the length of which which varies when rotations are applied to the ellipsoid from which the whole system is designed.
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The ratio between these two constants, which I shall call the Ramanujan ratio Rr, is another fixed
quantity for the Farth’s ellipse and has the value

Rr = B¢ — 02000001692
Rc

Therefore, when the ellipse E7 is formed from the base length, there must be a second ellipse
formed at the same time, which I shall call E;, which has the following radi

a, = a.Rr = 147136 m

b, = b.Rr = 14.6642 m
It is this ellipse that is used to form the lower shafts of the pyramid
2) Calculate the general solution for the tangent point on a rotated ellipse for a tangent line emi-
nating from an arbitrary point x,y;

The equation of a rotated ellipse is

(xCosa + ySina N (yCosa — xSina)

a’ b’ !

Substituting the identity #=fb and solving for y and x gives
2R/ (F+ 1) =26 + b*Cos2a(f — 1) + xSin2a(f — 1)
Y= L+ F + Cos2a(f —1) 65.1)

21D (f + 1) =2y  — b*Cos2a(ff — 1) + ySin2a(f — 1) (5.2)
B —1—fF + Cos2a(f - 1)

Differentiating the rotated ellipse equation as an implicit function gives

Oy _ —x(Cos’a + fSin*a) + yCosaSina(f* — 1)
ox  y(fCos’a + Sin*a) — xCosaSina(f — 1)

(5.3)

and equating this to the gradient equation of the tangent line gives

—x(Cos’a + f*Sin’a) + yCosaSina(f —1) _ y—y
y(f Cos*a + Sin*a) — xCosaSina(f — 1)  x—x

It is at this point in the algebra that the calculations become too complex to perform by hand,
and automated solutions are required.

Solving the above equation for x using a modern algebra solving computer program gives
the following result
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X = 1
2(Cos*a + f*Sin’a)

.(xiCos*a — 2yCosaSina + y CosaSina — f*y,CosaSina +

FasSinta—y ((xCos*a + (f* — 1)(2y — yi)CosaSina) +
fasSin’a)’ — 4y(Cos’a + f*Sin*a)(f* (y — y)Cos*a +
(f* = DxiCosaSina + (y — yi)Sin*a)) + f*ySin2a)

into which the value of y from 5.1 needs to be substituted, and then the resulting equation solved
for x.

Since it would be of no benefit to list the algebraic solution from this point onwards as
it is highly complex, we need to turn to numerical solutions to the problem. The mathematical
algorithms that solve these equations are programmed into CAD drawing systems, and so it is to
these that we need to turn to to compare the mathematical design of the pyramid to the survey-
ing data.

Applying a rotation, equal to the Earth’s maximum axial tilt!! of 24.356932°, to the ellipse
E; gives the tollowing values to the points shown on the earlier diagram, using the base center of
the pyramid as the origin of the cartesian coordinate system.

0 = (23.07329,0)
R =(9.8267,11.33378)
S =(—21.29577 ,— 8.88069)

H = (—13.02211,6.84935)
giving the shaft start point and shaft angle as

U =(—4.582519,22.89486)
shaft angle = 39.6197°

From the combined survey work of Petrie(for the shaft start) and Gantenbrink(for the shaft
angle), the shaft start point and angle are

Usiney = (— 4.56864 ,22.92017)
shaftsne = 39.6078°

The discrepancies between the mathematical and surveyed results are minimal, and are shown on
the following scaled illustration

1 meter

|_|_|_|_I_'_I_I_I_I—|

Lower southern shaft

11. The obliquity of the ecliptic, Wittmann, A., Astronomy and Astrophysics Journal, vol. 73, no. 1-2, Mar. 1979, p. 129-131. Equation 4a
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Lower Northern Shaft

Lemma 1.6 The lower northern shaft is formed from the geometry of the lower southern shaft
shown in and proven from lemma 3.

The lower northern shaft start point, U’, is a reflection of the lower southern shaft start
point U in the y axis'2. The upper section of the shaft and the shaft’s angle are formed by takirig
a line from the Eoint S to meet the base line of the pyramid perpendicularly at the point 1.
tangent line to the rotated ellipse E; forms the upper section of the shaft. The lower section of
the shaft is formed by a line starting from the point U’ and being parallel to the line I'TV.

Upper shaft

Lower shaft

U(xs,5)

J

Ellipse E5
radii ap and b,

W(XH’YM)
V(Xl3 ’YB )

S(Xi05¥10)

Prior to rotation, the point S has the coordinates

S(Xlo,ylo) = <—%, O)

and so after rotation has the coordinates

S(X10,Y10) = (—%Cosa, - %Sina)

The point V therefore has the coordinates

V(X13,y13) = (—%COSOZ, O)

For reasons explained in the previous section, the algebra of the point W is too complex to
present, and therefore numerical analysis has to be used.
From the CAD representation of the system, the points on the diagram evaluate to
S (X0, 310) = (—21.29578 , — 8.88069)
V(X13,y13) = (— 21.29578 s 0)
W (X1, 315) = (—10.16583,10.63697)
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giving the angle of the shaft line as
shaft angle = 43.7025°
The shaft start point, by reflection of the point U in the y axis!2, is

U' = (4.58252,22.89486)

From the combined survey work of Petrie(for the shaft start) and Gantenbrink(for the shaft
angle), the shaft start point and angle are

Usirey = (4.54216,22.92017)
shaftue = 43.6678°
The descrepancies are again small, although it should be noted that in Gantenbrink’s work he

states that the angle of the shaft was still uncertain when he completed his work, presumably
down to time constrainsts prohibiting its completion.

12. In a more advanced analysis of the building’s architectural design, the pyramid is formed from the orthographic projection of an Earth shaped
ellipsoid, rather than the cross section used bere. The saddle point of this orthographic projection is not located vertically below the center of the resulting
ellipse, cansing the central axis of the system to be offset by a small amount. The point U is reflected in this offset central axis, hence a small occurs in
the simplified proof above.
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The geometric construction
of the ascending passage

Lemma 1.7 The ascending passageway is designed from similar geometry to the upper northern
shaft, as shown in the diagram below.

Ellipse E, has its axiis parallel to the cartesian axiis, the lower end of its polar axis located
at the point B and has thf}\;yramid’s geometric faces as tangent lines. At the tangent point, C, a
line is taken to the point M, meeting the line line BD’ at right angles. From the point M, a line
perpendicular to the line BD is created to form the ascending passage angle of the Fyramid. (The
line has no end point as it is used exclusively as an angular reference in the design ot the pyramid’s
gallery section.)

A (0,b)

D’ (xi65%16) )

P (x,,-b)
B (0,-b)
Proof
In 1.4a the gradient of the pyramid’s face, the line P, was given as
gradient PA = _sz
1

From the geometry of the system, at the point D(x;, 7,4 the tangent to ellipse E; will be the
same as the gradient of the line P4 and so from the equation 2.1

—.Xlebz — —2b
ylf,az X1
—XiXisb
Yie = — 5% 12;2
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and substituting the identity 2=/ gives

— —XiXi6 1
Yis _2fzb (6 )

From the general equation of an ellipse 2.0

xi = (b= x)

and substituting the above value of y,, into this equation gives
2,..2
2 _ bz _ Xie Xi )
Xi6 f2< —4b2f
2 4b4f — X152X12 >
Xie = fz <—4b2f
4b2f2x162 + .X'162X12 = 4b4‘]‘1l

T A
2b'f

=P x 6.2)

Substituting this value back into 6.1 gives

2b°f x
T+
Yie = _ 2](2]9
bx, (6.3)

e = VAL f + xf

Substituting the values from 6.2 and 6.3 into the standard equation of a straight line gives the
gradient, », of the line DB as

bx, 2[92]‘2
= m.
4/ 4b2f2 + .X12 Y/ 4[’)2f<Z + X12
bx, = m2b*f* — b/ 4b*f* + x’
— X1+ 4b2f2 + X12

2bf°

and therefore the equation of the line DB is

_ i+ /4D + X!

27 x—b (6.4)
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The coordintes of the point C on the pyramid’s face can be found by solving the equations of
the lines 24 from 2.8 and DB from 6.4 smlultaneously giving

X1+ 4l72fZ + Xl —2bx
Xis—b=—=="54p
2[9][2 Xis X +
X1 + 4b2fz + .X12 2b
XlS( 2bf2 + == P =2b
(xi + /4D’ f + x) + 4b*F
Xis =2b
2.%'1bf2
b>
Xis = 4.X'1 f2

xi (o + /4D F + x) + 4b°F (6.5)

Substituting this value back into the line equation of PA gives
—2b 4xb’f
X x (x4 VAP + X)) + 4b2f2
—8b’f*
o= x(x + /4D +x2) + 4b2ﬁ
x (x + V4D’ f + x7) — 4b°f

X (x4 VAP + x) + 4D (6.6)

Yis =

Y15=b

By the geometric principle of reflection in the y axis, the equation of the line BD’ is

xS

X—b 6.7
2bf X €7
The equation of the line CM, which is perpendicular to DB, is therefore
= 20 X+c
X1 + 41’)2f2 + x12

where c is an unknown constant. The coordinates of the point C(x;5,y;5) from 6.5 and 6.6 can be
plugged into this equation to determine the line constant giving

b (% +/4D°F + x°) — 4b°f° _ 2bf 4x,b’f e
Xl (.Xl + v 4b2f2 + X ) + 4b2f2 X1+ 41?2](2 + X . X1 (Xl + 4[)2](2 + X12) + 4[)2](2

X (= VAP 4+ X)) =02 (f = 1)+ 4D+ x7)
B by 4b’f + xi

and the complete line equation of CM is therefore

2bf° . xit(—x 4+ V4D L + x2) — b2 Qo (f — 1) + /4b*f + &)
xi + /4B + xi by 4b*f + x
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(6.8)

By solving the equations of the lines CM and BD’ simultaneously, the coordinates of the point
M can be determined

2bf° . xl( X+ /4B + x?) — b*( 2x1(f2—1)+\/4b2f2+x) Cxt 4b2ﬁ+xlzx b
x1+\/4b2f2+x12. v b\/4b2f2+xl beY -
= 20°fx (a0 (f+ 1) = (f = 1)/4b’f + x°)
17 ——

v 4bzfz + X (2[92(]“2 +f1) + X (Xl + 4bzf2 + Xi )) (69)

Plugging this value back into the equation of the line BD’ gives

_ x+ /AL 20fa(a(f+ 1) = (fF = DVALS + x7) _b
N = 2bf° AP+ QB + ) + x (o + /4B + )
( 2x (x (x4 /4B 4+ x7) = 207 £ (f — 1)) 1)
VAP L + x2 Q2D (£ + ) + x (% + V4D F + &)

(6.10)

The equation of the line MO, the ascending passage of the pyramid, can now be determined
knowing that it is perpendlcular to the line BD and passes through the point M(x;,y,,) yielding
the line equation

b( 2% (o (0 + /AB*F + x) — 20 (F — 1)) 1) —2bf 2P (L) - (f = DYADS + 1)
VAP + x2 20 (£ + ) + x (% + /4D + x7)) x4+ V4 +xt T VAP + 5 QD (F + 1) + 1 (x4 V4D + )

from which the constant in the equation can be calculated, giving the line MO as

—2bf i 26(—4b* (f' + ) + 27 (% + /4D + x2) — b2fx (% (= 1+ 5 + 2F) + (1 + 5 — 2F')/ 4b*f + &)
X+ VAL + JAL L + %7 (x + V4B F + x2)2B* (f + 1) + % (% + VA + x7))

(6.11)

The angle of the ascending passage from this geometry is

ascending passage angle = — 26.02611
ascending passage angle = 26°1'34.006"

To compare this angle with the angle from the surveying work of Petrie we need to expand
Petrie’s work slightly.

He measured the angle of the gallery section of the pyramid and the ascending passage
together, but in fact they have different angles, so we need to look at his methods of surveying
and the tabulated results on page 65 of his work to resolve the problem.

He took measurements at three places in the passage, and noted the distance from a pre-
determined surveying line set at 26° 2’ 30 to both the roof and floor in these three places. The
illustration on the page opposite shows these three sets of measurements along the passage, and
the floor and roof angles that can be deduced from them.
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26° 2 30

the algebraic construction of the shaft varies by 1 degree minute from the surveying data.
The vertical offsets of the algebraic line at the built ends of the shaft in comparson to the
central passage line of Petrie’s surveying are as follows :

Top of passage Bottom of passage
Vertical Offset +0.007 m -0.003m

With an angular difference of 1 minute of a degree, and an average vertical difference of 5mm the
algebraic calculations are sufficiently close to the surveying data to consider the lemma proven.

13. In a more advanced analysis of the building’s architectural design, the pyramid is formed from the orthographic projection of an Earth shaped
ellipsoid, rather than the cross section used in this algebraic analysis. The small differences between the surveying data and the algebraic enumeration can
be aconnted for by this change in primary ellipse definition.
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Antechamber North wall
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Antechamber South wall
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The Robotics survey of Rudolf
Gantenbrink

The following numerical data was extracted from the
published architectural drawings of the German en-
gineer who undertook a survey of the Great Pyramid’s
20cm square shaftways. The data is presented here in
numerical from as the original publication in the on-
line format only contained CAD drawings from which
the numerical data can be extracted only by means of
a professional CAD drawing programme. The data is
presented in the format of the original file, with the
origin of the cartesian co-ordinate system on which the
data is based being located at the base centre of the
pyramid’s structure.

To transpose this data into the cartesian co-
ordinate system of this book which has its centre at
the midpoint of the reference pyramids’ vertical axis
(the center of the ellipse from which the geometry is
formed), 73.321 metres needs to be subtracted from the
y co-otrdinate of the following tabulated data.

The linear units of measure shown in these
tables are Metres and the angular measure is decimal
degrees.

The Upper North Shaft - Summary

S Roof TLevel Floor Level Roof Level
E South North South North Block Details
2 X y X y X y X y Hori-|Verti-|Slope | Angle
= zontal cal Length
1 -8.398 | 44.083 -5.756 44.083 -8.398 | 43.945 -5.756 | 43.945 2.642 0 2.642 0
2 -5.756 | 44.100 -3.886 44.758 -5.756 | 43.945 -3.853 | 44.612 1.870 0.659 1.983 | 19.402
3 -3.886 | 44.758 -2.333 46.027 -3.853 | 44.612 -2.284 | 45.888 1.553 1.268 2.005 | 39.236
4 -2.341 46.035 -0.796 47.181 -2.284 | 45.888 -0.715 | 47.051 1.545 1.146 1.923 | 36.580
5 -0.837 | 47.238 1.627 48.897 -0.715 | 47.051 1.749 | 48.710 2.464 1.659 2.970 | 33.951
6+ 1.627 | 48.897 | 51.821 81.008 1.757 | 48.718 | 51.961 80.830 50.194 | 32.111 59.587 | 32.609
Table S1. The Upper North Shaft
The Upper South Shaft - Summary
) Roof Level Floor Level Roof Level
> North South North South Block Details
E X y X y X y X y Hori-|Verti-|Slope| Angle
m zontal | cal Length
1 -13.641 | 44.083 | -15.364 | 44.083 -13.641 | 43.945| -15.364 | 43.945 -1.723 0 1.723 0
2 -15.364 | 44.132| -16.819| 45.319 -15.364 | 43.945 | -17.055| 45.319 -1.455 1.186 1.877 | -39.203
3 -16.819 | 45319 | -18.638 | 47.540 -17.055 | 45.319 | -18.790 | 47.422 -1.818 2.221 2.871 | -50.697
4 -18.638 | 47.540 | -19.706 | 48.839 -18.790 | 47.422 | -19.844 | 48.701 -1.067 1.298 1.681 | -50.579
5 -19.681 | 48.864 | -21.360| 50.380 -19.844 | 48.701 | -21.437 | 50.302 -1.678 1.516 2.262 | -42.082
6+ | -21.291 | 50.449 | -51.829 | 80.998 -21.437 | 50.302 | -51.961 | 80.830 -30.538 | 30.549 | 43.194 | -45.011




The Upper North Shaft -Block Details

) Roof Level Floor Level Roof Level

ZO South North South North Block Details

:g X y X y X y X y Hori- | Verti- | Length | Angle
m zontal | cal

1 -8.398 | 44.083 | -5.756| 44.083 -8.398 | 43.945| -5.756 | 43.945 || 2.642 0| 2.642 0
2 -5.756 | 44.100 | -3.886| 44.758 -5.756 | 43.945| -3.853( 44.612 || 1.870] 0.659| 1.983| 19.403
3 -3.886 | 44.758 | -2.333| 46.027 -3.853 | 44.612| -2.284 | 45.888 || 1.553] 1.268| 2.005| 39.237
4 -2.341| 46.035( -0.796| 47.181 -2.284 | 45.888 | -0.715| 47.051 (] 1.545] 1.146| 1.923| 36.581
5 -0.837 | 47.238 1.627 | 48.897 -0.715| 47.051| 1.749| 48.710 || 2.464| 1.659| 2.970| 33.951
6 1.627 | 48.897 3.4421 50.055 1.757 | 48.718 | 3.562| 49.872 || 1.816] 1.158| 2.154 | 32.532
7 3.4401 50.059 5.605| 51.438 3.562 | 49.872 5.724| 51.255]|| 2.165| 1.378 | 2.566 | 32.487
8 5.605| 51.438 7.415| 52.596 5.724 | 51.255| 7.534| 52.413 || 1.811] 1.158| 2.150| 32.605
9 74151 52.596 9.482 1 53.918 7.5341 52413 9.601| 53.735|| 2.067| 1.322| 2.454| 32.603
10 9.482 1 53918 | 11.247| 55.047 9.601 | 53.735| 11.367 | 54.864 || 1.765] 1.129] 2.095| 32.600
11 | 11.247 | 55.047 | 13.033| 56.189 || 11.367 | 54.864 | 13.152| 56.006 || 1.786| 1.143| 2.120| 32.612
12 | 13.033| 56.189 | 14.848 | 57.349 || 13.152| 56.006 | 14.967| 57.167 || 1.815| 1.160| 2.154| 32.596
13 | 14.848 | 57.349 | 16.687 | 58.526 || 14.967 | 57.167 | 16.806| 58.343 || 1.839| 1.176| 2.183| 32.601
14 | 16.687 | 58.526 | 18.414| 59.630 || 16.806| 58.343 | 18.531| 59.446 || 1.727| 1.105| 2.050| 32.601
15 | 18.414] 59.630 ( 20.228 | 60.791 18.531 | 59.446 | 20.351 | 060.611 || 1.814| 1.161| 2.154| 32.605
16 | 20.228 | 60.791 | 22.511| 61.926 || 20.351| 60.611 | 22.116| 61.739 || 2.282| 1.135| 2.549| 26.440
17 | 22511 61.926( 23.814| 63.083 || 22.116| 61.739 | 23.935]| 62.905|| 1.303 | 1.158 | 1.743| 41.621
18 | 23.814| 63.083 | 25.505| 64.165 (| 23.935| 62.905| 25.618 | 63.978 || 1.691| 1.081 | 2.007 | 32.594
19 | 25.505| 64.165| 27.125] 65.201 || 25.618 | 63.978 | 27.245| 65.018 (] 1.621] 1.037| 1.924| 32.605
20 | 27.125] 65.201| 28.905| 66.340|| 27.245| 65.018] 29.017| 66.157 || 1.780( 1.139 | 2.113| 32.607
21 | 28905 66.340| 30.929| 67.634 || 29.017| 66.157 | 31.041 | 67.449 || 2.023]| 1.294| 2.402| 32.608
221 30929 67.634| 327708 | 68.775|| 31.041| 67.449| 32.828( 68.591 || 1.779] 1.140| 2.113| 32.653
23 | 32.708 | 68.775| 36.407| 71.140 || 32.828 | 68.591 | 36.529  70.953 || 3.699| 2.366| 4.391| 32.600
24 1 36407 | 71.140 | 37.944| 72124 || 36.529| 70.953| 38.060 ( 71.933 || 1.537] 0.983] 1.825| 32.608
25 | 37.944 | 72124 39.545| 73.148 || 38.060 | 71.933| 39.668 | 72.961 || 1.601] 1.025] 1.901 | 32.622
26 | 39.545| 73.148 | 41.291| 74.266 || 39.668 | 72.961 | 41.408 | 74.074 || 1.746| 1.117| 2.073| 32.621
27 | 41.291 | 74.266 | 43.432| 75.636 || 41.408 | 74.074 | 43.555| 75.447 || 2.141| 1.370| 2.542| 32.612
28 | 43.432| 75.636 | 44.633| 76.404 || 43.555| 75.447| 44.749 76.212 || 1.201] 0.768 | 1.425| 32.617
29 | 44.633 | 76.404 | 45991 | 77.273 || 44.749| 76.212| 46.118 | 77.087 || 1.358 | 0.869 | 1.612| 32.619
30 | 45.991 | 77.273| 47.592| 78298 | 46.118 | 77.087 | 47.715| 78.109 || 1.601 | 1.025| 1.901| 32.618
31 | 47.592| 78.298 | 49.080| 79.250 || 47.715| 78.109 | 49.203 ( 79.061 || 1.487] 0.952] 1.766| 32.613
32 | 49.080 | 79.251| 51.821| 81.008 || 49.202 | 79.060 | 51.961 | 80.830 || 2.741 | 1.758 | 3.256| 32.673

Block number 32 is incomplete due to the erosion on the outside of the pyramid face, and its Northern end details
listed above are for the intersection of the extension of the shaft with the reference pyramid structure formed from
an arbitrary foundation platform perimiter of 924.43m and a side angle to the pyramid of 51° 48’ 25.5”.



The Upper South Shaft -Block Details

Roof Level Floor Level Roof
] Level

z North South North South Block Details

é X y X y X y X y Hori- | Verti- | Slope | Angle
m zontal | cal | Length

1 -13.641 44.083 -15.365 | 44.083 || -13.641 | 43.945| -15.365| 43.945 -1.724 0 1.724 0
2 -15365 | 44.132 | -16.820 | 45.319 || -15.365| 43.945| -17.056 | 45.319 -1.455 ] 1.187 1.878 | -39.203
3 -16.820 | 45.319 -18.639 | 47.541 -17.056 | 45319 | -18.790 | 47.423 -1.819 | 2.222 2.871 | -50.697
4 -18.639 | 47.541 -19.706 | 48.840 || -18.790 | 47.423 | -19.844| 48.701 -1.068 | 1.299 1.681 | -50.579
5 -19.682 | 48.8064 | -21.361| 50.380 || -19.844 | 48.701 | -21.438 | 50.303 -1.679 | 1.516 2.262 | -42.083
6 -21.292 | 50.449 -22.877 | 52.035 || -21.438 | 50.303 | -23.023 | 51.888 -1.585] 1.585 2.242 | -45.000
7 -22.877 | 52.035 -23.987 | 53.145 || -23.023 | 51.888 | -24.137| 53.002 -1.110 | 1.110 1.570 | -45.000
8 -23.987 | 53.145 -25.218 | 54.376 || -24.137 | 53.002 | -25.365| 54.230 -1.231 | 1.231 1.741 | -45.000
9 -25218 | 54.376 | -26.625| 55.783 || -25.365| 54.230 | -26.771| 55.636 -1.406 | 1.407 1.989 | -45.005
10 -26.625 55.783 -28.202 | 57.360 || -26.771 | 55.636 | -28.348 | 57.214 -1.577 | 1.577 2.231 | -44.995
11 -28.202 | 57.360 | -29.344 | 58.502 || -28.348 | 57.214| -29.495| 58.360 -1.142] 1.143 1.616 | -45.006
12 -29.344 | 58.502 -30.828 | 59.986 || -29.495| 58.360 | -30.975] 59.840 -1.484 | 1.484 2.098 | -44.995
13 | -30.828 | 59.986 | -32.320| 61.478 || -30.975| 59.840 | -32.470 | 61.336 -1.492 | 1.492 2.110 | -45.005
14 -32.320 | 61.478 -33.739 | 62.899 || -32.470 | 61.336 | -33.885| 62.750 -1.419 | 1421 2.008 | -45.046
15 -33.739 |  62.899 -34.796 | 63.953 || -33.885| 62.750 | -34.796 | 63.661 -1.057 | 1.054 1.493 | -44.931
16 | -34.796 | 63.953 | -36.385| 065542 || -34.796 | 63.661 | -36.527 | 65.393 -1.589 | 1.589 2.247 | -45.000
17 -36.385 65.542 -37.755 1 66.913 || -36.527 | 65.393 | -37.901| 66.766 -1.370 | 1.370 1.938 | -45.000
18 | -37.755| 66913 | -39.227| 68.384 || -37.901 | 66.766 | -39.373 | 068.238 -1.471 ] 1471 2.081 | -45.000
19 -39.227 | 68.384 | -40.645| 69.803 || -39.373 | 68.238 | -40.788 | 69.653 -1.418 | 1.419 2.006 | -45.005
20 -40.645 69.803 -42.324 | 71.482 || -40.788 | 69.653 | -42.470| 71.336 -1.679 | 1.679 2.375 | -45.000
21 -42.324 | 71.482 -43.743 | 72.901 -42.470 | 71.336 | -43.893| 72.758 -1.419 | 1419 2.007 | -44.995
22 -43.743 | 72.901 -44.946 | 74.103 || -43.893 | 72.758 | -45.088 | 73.953 -1.203 | 1.203 1.701 | -45.000
23 | 44946 74.103 | -46.056| 75.213 || -45.088 | 73.953 | -46.202 | 75.067 -1.110 | 1.110 1.570 | -45.000
24 -46.088 | 75.271 -47.114 | 76.281 -46.202 | 75.067 | -47.251| 76.116 -1.026 | 1.011 1.440 | -44.564
25 -47.114 1 76.281 -48.097 | 77.267 || -47.251 | 76.116| -48.235| 77.100 -0.983 1 0.986 1.392 | -45.074
26 -48.097 | 77.267 -51.829 | 80.998 || -48.235| 77.100 | -51.961 | 80.830 -3.731 | 3.731 5.277 | -45.000

Block number 26 is incomplete due to errosion on the pyramid sides, and the coordinates shown in the table above
for the southern end of this block are for the intersection of the extension of the shaft with the reference pyramid
structure formed from an arbitrary foundation platform perimiter of 924.43m and a side angle to the pyramid of

51° 48 25.57.



