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PREFACE.

THE mystery of the Great Pyramid resides chicfly
in this: that while certainly meant to be a tomb,
it was obviously intended to scrve as an obscrva-
tory, though during the lifctime only of its builder,
and was also associated with religious obscervances.
Minor difficultics arisc from the consideration of
the other pyramids. In this treatisc I show that
there is onc theory, which, instcad of conflicting
with other thcorics of the pyramid, combines all
that is sound in them with what has hitherto been
wanting, a valid and sufficicnt rcason (for men who
thought as thc builders of the pyramid certainly
did) for crecting structurcs such as these, at the
cost of vast labour and cnormous expcense. The
theory herc advanced and discusscd shows—(1) why
the Great Pyramid was an astronomical obscrvatory
while Cheops lived ; (2) why it was rcgarded as use-
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less as such after his death ; (3) why it was worth
his while to build it; (4) why scparate structures
were required for his brother, son, grandson, and
other members of his family; (5) why it would
naturally be used for his tomb; and (6) why it
would be the scene of religious observances.  All
that is nccessary by way of postulate, is that he
and his dynasty belicved fully in astronomy as a
mcans (1) of predicting the future, and (2) of ruling
the plancts, in the scnsc of sclecting right times
for cvery action or cnterprise.  If there is one
thing certain about Oricntal nations in remote
past agcs, it is that this bclicf was universally
prevalent.

The remaining portion of the work shows
how potcent were those ancient superstitions about
planctary influences—and their bearing first on
Jewish, and later on Christian festivals and cere-

monial.
RICIHHARD A. PROCTOR.
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THE

GREAT PYRAMID.

CIIAPTER L
HISTORY OF THE PYRAMIDS,

FEW subjects of inquiry have proved more per-
plexing than the question of the purposc for which
the pyramids of Ligypt were built.  Even in the
remotest ages of which we have historical record,
nothing scems to have been known certainly on
this point. TFor some rcason or other, the builders
of the pyramids conccaled the object of these
structures, and this so successfully that not even a
tradition has rcached us which purports to have
been handed down from the cpoch of the pyra-
mids’ construction. Wec find, indced, some cexpla.
nations given by the carlicst historians ; but they
were professedly only hypothetical, like those ad-
vanced in more recent times. Including ancient
and modern thcorics, we find a widc range of
B
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choice. Some have thought that these buildings
were associated with the religion of the carly
Egyptians ; others have suggested that they were
tombs ; others, that they combined the purposcs
of tombs and tcmples, that they were astronomical
observatories, defences against the sands of the
Great Decsert, granaries like those made under
Joseph's direction, places of resort during exces-
sive overflows of the Nilc; and many other uses
have been suggested for them. But none of these
idcas are found on close examination to be tenable
as representing the sole purposc of the pyramids,
and few of them have strong claims to be regarded
as presenting cven a chicf object of these remark-
able structures. The significant and perplexing
history of thc thrce oldest pyramids—the Great
Pyramid of Chceops, Shofo, or Suphis, the pyramid
of Chephren, and the pyramid of Mycerinus; and
the most remarkablc of all the facts known re-
specting the pyramids gencrally, viz. the circum-
stance that onc pyramid after another was built
as though cach had become uscless soon after it
was finished, arc left cntirely unexplained by all

the theorics above mentioned, save onc only, the -
tomb theory, and that does not afford by any:

means a satisfactory cxplanation of the circum-
atances,
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I propose to give herc a brief account of some
of the most suggestive facts known respecting the
pyramids, and, after considering the difficultics
which beset the theories herctofore advanced, to
indicatc a thcory (new. so far as I know) which
scems to me to correspond better with the facts
than any herctofore advanced ; I suggest it, how-
cver, rather for consideration than because 1
regard it as very convincingly supported by the
cvidence. In fact, to advance any thcory at
present with confident assurance of its correctness,
would be simply to indicatc a very limited ac-
quaintance with the difficultics surrounding the
subject.

Lct us first consider a few of the more striking
facts rccorded hy history or tradition, noting, as
we procced, whatever ideas they may suggest as
to the intended character of these structures.

It is hardly nccessary to say, perhaps, that the
history of the Great Pyramid is of paramount
importance in this inquiry. \Whatever purposc
pyramids were originally intended to subscrve
must have been conccived by the builders of t4ar
pyramid. New idcas may have been snperadded
by the buildcers of later pyramids, but it is unlikely
that the original purpose can have been cntirely

abandoncd. Some great purpose there was, which
B2
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A THE GREAT PYRAMID.

the rulers of ancient Egypt proposcd to fulfil by
building very massive pyramidal structurcs on a
particular plan. It is by inquiring into the history
of the first and most massive of these structurcs,
and by cxamining its construction, that we shall
have the best chance of finding out what that
grecat purposc was.

According to Icrodotus, the kings who built
the pyramids reigned not more than twenty-cight
centurics ago; but there can be little doubt that
Hcrodotus misunderstood the Egyptian pricsts
from whom hc derived his information, and that
the rcal antiquity of the pyramid-kings was far
grcater.  Ie tells us that, according to the Egyp-
tian pricsts, Chcops ‘on ascending the throne
plunged into all manncr of wickedness. He
closcd the temples, and forbade the Egyptians to
offer sacrificc, compelling them instcad to labour
onc and all in his service, viz. in building the Great
Pyramid.’ Still following his intcrpretation of the
Egyptian account, we lcarn that onc hundred thou-
sand men were employced for twenty ycars in build-
ing the Great Pyramid, and that ten ycars were
occupicd in constructing a causcway by which to
convey the stoncs to the place and in conveying
them there.  “ Cheops reigned fifty ycars ; and was
succeeded by his brother Chephren, who imitated
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the conduct of his predecessor, built a pyramid—
but smaller than his brother’s—and reigned fifty-
six ycars. Thus during onc hundred and six ycars
the temples were shut and never opened.”  More-
over, Herodotus tells us that ‘the Egyptians so
dcetested the memory of these kings, that they do
not much like cven to mention their names. Hence
they commonly call the pyramids after Philition, a
shepherd who at that time fed his flocks about the
place.’ ¢ After Chephren, Mycerinus, son of Chcops,
ascended the throne. He reopened the templcs,
and allowed the people to resume the practice of
sacrificc.  He, too, left a pyramid, but much infe-
rior in sizc to his father’s. It is built, for half of
its hcight, of the stone of Lthiopia,” or, as Pro-
fessor Smyth (whosc cxtracts from Rawlinson’s
translation I have here followed) adds, ¢ expensive
red granite)” ¢ After Mycerinus, Asychis ascended
the throne. He built the castern gateway of the
Temple of Vulcan (Phtha); and being desirous of
cclipsing all his predecessors on the throng, left as
a monument of his reign a pyramid of brick.'
This account is so suggestive, as will presently
be shown, that it may be well to inquire whether
it can be relied on.  Now, although there can be
no doubt that IHcrodotus misunderstood the Egyp-
tians in some matters, and in particular as to the
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chronological order of the dynastics, placing the
pyramid-kings far too late, yct in other respects he
scems not only to have understood them correctly,
but also to have received a correct account from
them. The order of the kings above named cor-
responds with the scquence given by Manctho,
and also found in monumental and hicroglyphic
rccords. Manctho gives the names Suphis I.,
Suphis II., and Mencheres, instcad of Chcops,
Chephren, and Mycerinus ; while, according to the
modern  Egyptologists, Hcrodotus’s Chcops was
Shofo, Shufu, or Koufou; Chcphren was Shafre,
while he was also called Nou-Shofo or Noun-
Shufu as the brother of Shofo; and Mycerinus
was Menhere or Mcenkerre. But the identity of
these kings is not questioned. As to the true
dates there is much doubt, and it is probable that
the question will long continue open; but the
dctermination of the exact cpochs when the
scveral pyramids were built is not very important
in conncction with our present inquiry. We may,
on thec whole, fairly take thc points quoted above
from Herodotus, and procced to consider the sig-
nificance of the narrative, with sufficicnt confidence
that in all cssential respects it is trustworthy.

Thcre arc several very strange fecatures in the
account,
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In the first place, it is manifest that Cheops
(to call the first king by thc namc most familiar
to the general reader) attached great importance
to the building of his pyramid. It has been said,
and perhaps justly, that it would be morc interest-
ing to know the plan of the architect who devised
the pyramid than the purposc of the king who
built it. But the two things arc closcly connccted.
The architect must have satisfied the king that
some highly important purposc in which the king
himsclf was intcrested would be subscrved by the
structurc.  Whether the king was persuaded to
undertake the work as a matter of duty, or only
to advance his own interests, may not be so clear.
But that the king was most thoroughly in carncst
about thc work is certain. A monarch in those
times would assurcdly not have devoted an enor-
mous amount of labour and matcrial to such a
scheme unless he was thoroughly convinced of its
great importance. That the welfare of his people
was not considercd by Chceops in building the
Grcat Pyramid is almost cqually certain. He
might, indced, have had a scheme for their good
which cither he did not care to explain to them or
which they could not understand. But thc most
natural infcrence from the narrative is that his
purposc had no reference whatever to their wel-
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fare. For though one could understand his own
subjects hating him whilc he was all the time
working for their good, it is obvious that his
mcmory would not have been hated if some im-
portant good had cventually been gained from his
scheme. Many a far-sceing ruler has been hated
while living on account of the very work for which
his memory has been revered.  But the memory of
Chcops and his successors was hceld in detestation,

May we, howcever, suppose that, though Cheops
had not.the weclfarc of his own pcople in his
thoughts, his purpose was ncverthcless not sclfish,
but intended in some way to promote the welfare
of the human racc? I say his purpose, because,
whoever originated the scheme, Cheops carried it
out; it was by mcans of his wcalth and through
his power that the pyramid was built. This is the
view adopted by DProfcssor Piazzi Smyth and
others, in our own time, and first suggested by
John Taylor. *Whercas other writers,’ says Smyth,
* have gencrally estecemed that the mysterious per-
sons who directed the building of the Great Pyramid
(and to whom the Egyptians, in their traditions,
and for ages aftcrwards, gave an immoral and
even abominable character) must thercfore have
been very bad indced, so that the world at large
has always been fond of standing on, kicking, and
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insulting that dcad lion, whom thcy really knew
not; he, Mr. John Taylor, sccing how religiously
bad the Egyptians themsclves were, was led to
conclude, on the contrary, that thosc 4y hated
(and could never sufficiently abusc) might, per-
haps, have been pre-cminently good ; or were, at
all cvents, of different religious faith from them-
sclves! ¢ Combining this with certain unmis-
takable historical facts, Mr. Taylor deduced
rcasons for believing that the directors of the
building designed to record in its proportions, and
in its interior featurcs, certain important religious
and scicentific truths, not for the people then living,
but for men who were to comec 4,000 ycars or so
after.

I consider at length, further on, the cvidence
on which this strange thcory rests. But there
arc certain matters connecting it with the above
narrative which must here be noticed.  The
mention of the shepherd Philition, who fed his
flocks about the place where the Great Pyramid
was built, is a singular feature of Ilcrodotus’s
narrative. It rcads like some strange misin
terpretation of the story rclated to him by the
Eygyptian priests. It is obvious that if thc word
Philition did not rcpresent a people, but a per-
son, this person must have been very eminent
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and distinguishcd—a shcpherd-king, not a mcre
shepherd.  Rawlinson, in a note on this portion of
the narrative of Herodotus, suggests that Philitis
was probably a shepherd-prince from Palestine,
perhaps of Philistine descent, * but so powerful and
domincering, that it may be traditions of his
oppressions in that carlicr age which, mixed up
aftcrwards in the minds of later Egyptians with
the cvils inflicted on their country by the subsc-
quent shepherds of better known dynastics, lent so
much force to their religious hate of Shepherd times
and that name.”  Smyth, somewhat modifying this
view, and considering certain remarks of Manctho
respecting an alleged invasion of LEgypt by shep-
herd-kings, ‘men of an ignoble race (from the
Lgyptian point of vicw) who had the confidence to
invadc our country, and easily subducd it to their
power without a battle,’ comes to the conclusion
that some Shemite prince, ¢ a contemporary of, but
rather older than, the Patriarch Abraham,’ visited
Egypt at this time, and obtained such influence
over the mind of Cheops as to persuade him to
crect the pyramid. According to Smyth, the
prince was no other than Meclchizedek, king of
Salem, and the influence he cxerted was super-
natural. With such devclopments of the thcory
we nced not trouble ourselves. It scems tolerably
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clear that certain shepherd-chicfs who came to
LEgypt during Cheops's reign were connected in
some way with the designing of the Great Pyramid.
It is clear also that they were men of a different
rcligion from the Egyptians, and persuaded Cheops
to abandon the rcligion of his pcople. Taylor,
Smyth, and the Pyramidalists gencrally, consider
this sufficient to prove that the pyramid was
crected for some purpose connccted with religion.
¢ The pyramid, in finc, says Smyth, ¢ was charged
by God’s inspircd shepherd-princee, in the begin-
ning of human time, to keep a certain message
sceret and inviolable for 4,000 years, and it has
donc so; and in the next thousand ycars it was to
cnunciate that message to all men, with more than

traditional force, more than all the authenticity of -

copicd manuscripts or reputed history ; and that
part of the pyramid’s uscfulness is now beginning.’

There are many very obvious difficulties sur-
rounding this thecory; as, for cxample, (i.) the
absurd wastc of power in sctting supernatural
machinery at work 4,000 ycars ago with cumbrous
devices to record its object, when the same ma-
chincry, much morc simply employed now, would

c¢ffect the alleged purpose far more thoroughly ;

(ii.) the cnormous amount of human miscry and
its attendant hatreds brought about by this alleged

— e e »
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divine scheme ; and (iii.) the futility of an arrange-
ment by which the pyramid was only to subsecrve
its purposc when it had lost that perfection of
shape on which its eatire significance depended,
according to the theory itsclf. But apart from
these, there is a difficulty, nowherc noticed by
Smyth or his followers, which is fatal, I conccive,
to this thcory of thc pyramid's purposc. The
sccond pyramid, though slightly inferior to the
first in size, and probably far inferior in quality of
masonry, is still a structurc of enormous dimen.-
sions, which must have required many ycars of
labour from tcns of thousands of workmen. Now,
it scems impossible to explain why Chephren built
this sccond pyramid, if we adopt Smyth’s theory
respecting the first pyramid.  For cither Chephren
knew the purposc for which the Great Pyramid
was built, or he did not know it. If he knew that
purposc, and it was that indicated by Smyth, then
he also knew that no sccond pyramid was wanted.
On that hypothesis, all the labour bestowed on the
second pyramid was wittingly and wilfully wasted.
This, of course, is incredible. But, on the other
hand, if Chephren did not know what was the
purposc for which the Great Pyramid was built,
what rcason could Chephren have had for build-
ing a pyramid at all? The only answer to this
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question scems to be that Chephren built the
sccond pyramid in hopes of finding out why his
brothcr had built the first, and this answer is
simply absurd. It is clear cnough that, whatever
purposc Cheops had in building the first pyramid,
Chephren must have had a similar purposc in
building thc second ; and we require a theory
which shall at lcast explain why the first pyramid
did not subserve for Chephren the purpose which
it subserved or was mcant to subscrve for Cheops.
The same reasoning may be extended to the third
pyramid, to the fourth, and in finc to all the
pyramids, forty or so in number, included under
the gencral designation of the Pyramids of Ghizch
or Jeczeh. The extension of the principle to
pyramids later than the second is especially im-
~portant as showing that the difference of religion
insisted on by Smyth has no direct bearing on the
question of the purposc for which the Great
Pyramid itsclf was constructed. For Myeccrinus
cither never left or clse returned to the religion of
the Egyptians. Yet he also built a pyramid, which,
though far inferior in size to the pyramids built by
his father and uncle, was still a massive structurc,
and rclatively more costly cven than theirs, be-
cause built of expensive granite. The pyramid
built by Asychis, though smaller still, was remark-

e L p——
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able as built of brick; in fact, we arc cxpressly
told that Asychis desired to cclipsc all his pre-
deccssors in such labours, and accordingly left this

~ brick pyramid as a monument of his rcign.

We arc forced, in fact, to belicve that there
was somc special relation between the pyramid
and its builder, sccing that cach onc of thesc
kings wanted a pyramid of his own. This applics
to thc Great 'yramid quitc as much as to the
others, despite the superior excellence of that
structurc.  Or rather, the argument derives its
chicf forcc from the supcriority of the Great
Pyramid. If Chephren, no longer perhaps having
the assistance of the shepherd-architects in plan-
ning and supcrintending the work, was unable to
construct a pyramid so perfect and so statcly as
his brother’s, the very fact that he nevertheless
built a pyramid shows that the Great Pyramid did
not fulfil for Chephren the purpose which it ful-
filled for Chcops. But, if Smyth's thcory were
truc, the Great Pyramid would have fulfilled finally
and for all men the purpose for which it was built,
Since this was manifestly not the case, that thcory
is, I submit, demonstrably crroncous.

It was probably thc considcration of this point,
viz. that each king had a pyramid constructed for
himself, which led to the theory that the pyramids
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werc intended to serve as tombs.  This theory was
once very gencrally entertained, Thus we find
Humboldt, in his remarks on American pyramids,
referring to the tomb theory of the Iigyptian
pyramids as though it were open to no question.
‘When we consider,’” he says, ‘the pyramidical
monuments of Egypt, of Asia, and of the New
. Continent, from the same point of view, we scc
that, though their form is alike, their destination
was altogether different.  The group of pyramids
of Ghizeh and at Sakhara in Egypt ; the triangular
pyramid of the Qucen of the Scythians, Zarina,
which was a stadium high and threc in circume-
ference, and which was decorated with a colossal
figurc ; the fourtcen Ltruscan pyramids, which arce
said to have been enclosed in the labyrinth of the
king Porscnna, at Clusium—were rcared to serve
as the scpulchres of the illustrious dead. Nothing
is morc natural to men than to commemorate the
spot where rest the ashes of those whose memory
they cherish, whether it be, as in the infancy of the
racc, by simplc mounds of carth, or, in later periods,
by the towering height of the tumulus. Those of
the Chinese and of Thibet have only a few metres
of clevation. Farther to the west the dimensions
increasc ; the tumulus of the king Alyatfcs. father
of Creesus, in Lydia, was six stadia, and that of

- ———
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16 THE GREAT PYRAMID.

Ninus was more than ten stadia in diamcter. In
the north of Europe the scpulchre of the Scandi-
navian king Gormus, and the quecn Dancboda,
covered with mounds of carth, arc three hundred
metres broad, and more than thirty high.’

But while we have abundant reason for belicv-
ing that in Egypt, cven in the days of Chceops
and Chephren, extreme importance was attached
to the character of the place of burial for distin-
guished persons, there is nothing in what is known
respecting carlier Egyptian idcas to suggest the
probability that any monarch would have dcvoted
many ycars of his subjccts’ labour, and vast storcs
of matcrial, to crect a mass of masonry like the
Great Pyramid, solcly to reccive his own body
after death.  Far less have we any recason for sup-
posing that many monarchs in succession would
do this, cach having a scparate tomb built for him.
It might have bcen conccivable, had only the
Great Pyramid been crected, that the structure had
been raised as a mausoleum for all the kings and
princes of the dynasty. DBut it scems utterly in-
credible that such a building as the Great Pyramid
should have been crected for one king's body only
—and that, not in the way described by ITumboldt,
when he speaks of men commemorating the spot
where rest the remains of these whose memory
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they cherish, but at the expensc of the king him-
sclf whose body was to bc thecre deposited. Be-
sidcs, the first pyramid, thc onc whosc history
must be rcgarded as most significant of the true
purposc of thesc buildings, was not built by an
Egyptian holding in grcat favour the special reli-
gious idcas of his pcople, but by onc who had
adopted other views, and those not belonging, so
far as can bc scen, to a people among whom
scpulchral rites were held in exceptional regard.
A still stronger objection against the exclu-
sively tombic thcory resides in the fact that this
theory gives no account whatever of the character-
istic fcaturcs of the pyramids thcmsclves. These
buildings are all, without exception, built on special
astronomical principles. Their squarc bases are so
placed as to have two sides lyiug east and west,
and two lying north and south ; or, in other words,
so that thcir four faces front the four cardinal
points. Onc can imaginc no rcason why a tomb
should have such a position. It is not, indeed,
casy to understand why any building at all, except
an astronomical obscrvatory, should have such a
position. A tcmple perhaps devoted to sun-
worship, and gencrally to the worship of the
heavenly bodics, might be built in that way. For
it is to be noticed that the peculiar figure and
C

ce e

- ——— ——

v n - ————— o




18 THE GREAT PYRAMID.

posit.ion of the pyramids would bring about the
following rclations :—When the sun rosc and set
south of the cast and west points, or (spcaking
gencrally) between the autumn and the spring
equinoxcs, the rays of the rising and setting sun
illuminated thc southern face of the pyramid;
whercas during the rest of the ycar—that is, during
the six months between the spring and autumn
~ cquinoxcs—the rays of the rising and sctting sun
illuminated the northern face. Again, all the ycar
round the sun’s rays passed from the eastern to
the western face at solar noon. And lastly, during
seven months and a half of each ycar—namecly, for
threc months and threce quarters before and after
midsummer—the noon rays of the sun fcll on all
four faces of the pyramid ; or, according to a Peru-
vian expression (so Smyth avers), the sun shone
on the pyramid ‘with all his rays.’ Such condi-
tions as these might have been regarded as very
suitable for a templc devoted to sun-worship. Yet
the temple theory is as untenable as the tomb
theory. Ior, in the first place, the pyramid form—
as the pyramids were originally built, with perfectly
smooth slant faces, not tetraced into steps, as now,
through the loss of the casing-stoncs—was catircly
unsuited for all thc ordinary requircments of a
templc of worship. And further, this theory gives
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no explanation of the fact that each king built a
pyramid, and cach king only onc. Similar diffi-
culties opposc the theory that the pyramids were in-
tended to scrve solcly as astronomical observatories.
For, whilc their original figurc, however manifestly
astronomical in its rclations, was quitc unsuited
for obscrvatory work, it is manifest that if such
had becn the purpose of pyramid-building, so soon
as the Great Pyramid had once been built, no
other would be nceded. Certainly none of the
pyramids built afterwards could have subsecrved
any astronomical purposc which the first did not
subserve, or have subscrved ncarly so well as the
Grecat Pyramid thosc purposcs which that build-
ing may be supposcd to have fulfilled as an astro-
nomical obscrvatory.

Of the other theorics mentioned at the begin-
ning of this paper nonc scem to mcrit special
notice, except perhaps the theory that the pyra-
mids were made to reccive the royal treasures, and
this thcory rather because of the attention it
reccived from Arabian literati, during the ninth
and tenth ccnturics, than because of any strong
reasons which can be suggested in its favour.
‘ Emulating,’ says Profcssor Sinyth, ‘ the enchanted
tales of Bagdad,' the court pocts of Al Mamoun

(son of the far-famed Haroun al Raschid) ¢ drew
c2
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20 THE GREAT PYRAMID.

gorgcous picturcs of the contents of the pyramid's
interior. . . . All the trcasurcs of Sheddad Ben
Ad the great Antediluvian king of the carth, with
all his medicines and all his sciences, they declared
were there, told over and over again. Others,
though, were positive that the founder-king was no
other than Saurid Ibn Salhouk, a far greater one
than the other; and these last gave many more
minute particulars, some of which arc at lcast
intcresting to us in the present day, as proving
that, amongst the Egypto-Arabians of morc thana
thousand ycars ago the Jeczch pyramids, headed
by the grand one, enjoyed a pre-cminence of fame
vastly before all the other pyramids of Egypt put
together; and that if any other is alluded to after
the Great Pyramid (which has always been the
notable and favouritc one, and chicfly was known
then as the East pyramid), it is cither the sccond
onc at Jeczch, under the name of the West pyra-
mid; or thc third onc, distinguishcd as the
Coloured pyramid, in allusion to its red granite,
comparcd with the white limestone casings of the
other two (which, moreover, from thcir more ncar,
but by no mcans cxact, cquality of sizc, went fre-
quently under the affectionate designation of * the
pair”).’ ' ‘

The rcport of Ibn Abd Alkokm, as to what
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was to bc found in cach of thesc three pyramids,
or rather of what, according to him, was put into
them originally by King Saurid, runs as follows :
‘In the Western pyramid, thirty trcasurics filled
with storc of richcs and utensils, and with signa-
turecs madc of precious stones, and with instru-
ments of iron and vesscls of carth, and with arms
which rust not, and with glass which might be
bended and yet not broken, and with strange
spells, and with several kinds of alakakirs (magical
precious stones) single and doublc, and with deadly
poisons, and with other things besides. He made
also in the East’ (thc Great P'yramid) ‘divers
cclestial spheres and stars, and what they scverally
operate in thcir aspects, and the perfumes which
arc to be uscd to them, and the books which treat
of these matters. He put also into the Coloured
pyramid the commentaries of the pricsts in chests
of black marblc, and with every pricst a book, in
which the wonders of his prefession and of his
actions and of his naturc were written, and what
was donc in his time, and what is and what shall
be from the beginning of time to the end of it.
The rest of this worthy's report rclates to certain
trcasurcrs placed within these three pyramids to
guard their contents, and (like all or most of what
I have alrcady quoted) was a work of imagination,

© s tram s ——— e e




22 THE GREAT PYRAMID.

Ibn Abd Alkokm, in fact, was a romancist of the
first water.

Perhaps the strongest argument against the
theory that the pyramids were intended as strong-
holds for the conccalment of treasure, resides in the
fact that, scarch being madc, no treasurc has been
discovered.  When the workmen employed by
Caliph Al Mamoun, aftcr cncountering manifold
difficultics, at length broke their way into the great
ascending passage lending to the so-called King"s '
Chamber, thcy found *a right noble apartment,
thirty- four fect long, scventeen broad, and ninc-
tcen high, of polished red granite throughout, walls,
floor, and cciling, in blocks squared and true, and
put togcther with such cxquisite skill that the
joints arc barcly discerniblc to the closest inspec-
tion. But where is the trecasurc—the silver and
the gold, the jewels, medicines, and arms?  These
fanatics look wildly around them, but can .scc
nothing, not a single dirkein anywhere. They
trim their torchcs, and carry them again and again
to every part of that red-walled, flinty hall, but
without any better success. Nought but purc
polished red granite, in mighty slabs, looks upon
them from every sidc. The room is clecan,
gamished too, as it were, and, according to the

ideas of its founders, complete and perfectly ready
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for its visitors so long cxpected, so long delayed.
But the gross minds who occupy it now, find it all
barren, and dcclare that there is nothing whatever
for them in the whole extent of the apartment
from onc cnd to another; nothing except an
cmpty stonc chest without a lid.’

It is, however, to be noted that we have no
means of learning what had happenced between the
time when the pyramid was built and when Caliph
Al Mamoun’s workmen broke their way into the
King's Chamber. The place may, after all, have
contained trcasures of somc kind ; nor, indeed, is
it incompatible with other theorics of the pyramid
to supposc that it was uscd as a safe receptacle for
trcasurcs. It is certain, howcver, that this cannot
have been the special purposc for which the pyra-
mids were designed. We should find in such a
purposc no explanation whatcver of any of the
most stringent difficultics cncountered in dealing
with other thcories. There could be no recason
why strangers from the Iiast should be at spccial
pains to instruct an Egyptian monarch how to
hide and guard his trcasurcs. Nor, if the Great
Pyramid had becn intended to reccive the trcasurcs
of Cheops, would Chephren have built another for
his own treasurcs, which must have included those
gathcred by Chcops. But, apart from this, how
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24 THE GREAT PYRAMID.

inconccivably vast must a trcasurc-hoard be sup-
posed to be, the safe guarding of which would
havc repaid the cnormous cost of the Great Pyra-
mid in labour and matcrial! And then, why
should a merc trcasurc-house have the character-
istics of an astronomical obscrvatory? Manifestly,
if the pyramids were used at all to reccive trea-
surcs, it can only have been as an entircly sub-
ordinatc though perhaps convenient mecans of
utilising thesc gigantic structures.

Having thus gone through all the suggcested
purposcs of the pyramids save two or three which
clearly do not posscss any claim to scrious con-
sideration, and not having found onc which appcars
to give any sufficient account of the history and
principal fcaturcs of these buildings, we must
cither abandon the inquiry or scck for somec ex-
planation quitc diffcrent from any yet suggested.
Let us consider what arc the principal points of
which the truc theory of the pyramids should give
an account.

In the first place, the history of the pyramids
shows that the crection of the first great pyramid
was in all probability cither suggested to Cheops
by wisc men who visited Egypt from the East, or
else some important information conveyed to him
by such visitors causcd him to conccive the idca of
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building the pyramid. In cither casc we may
supposc, as the history indceed suggests, that these
lcarned men, whoever thcy may have been, re-
mained in Egypt to supcrintend the crection of the
structurc. It may be that the architectural work
was not under their supcrvision ; in fact, it scems
altogether unlikely that shepherd-rulers  would
have much to tcach the Egyptians in the matter
of architecturc. But the astronomical peculiaritics
which form so significant a feature of the Great
Pyramid werc probably provided for entircly under
the instructions of the shepherd chiefs who had
cxerted so strange an influence upon the mind of
King Chcops.

Next, it scems clear that sclf-interest must have
been the predominant reason in the mind of the
Egyptian king for undertaking this stupendous
work. It is truc that hischange of religion implics
that some higher causc influecnced him. But a
ruler who could inflict such gricvous burdens on
his pcople, in carrying out his purposc, that for ages
aftcrwards his name was hcld in utter dctestation,
cannot have been solcly or cven chiefly influenced
by rcligious motives. It affords an ample explana-

tion of the bechaviour of Chceops, in closing the -

temples and forsaking the rcligion of his country,
to suppose that the advantages which he hoped to
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securc by building the pyramid, depended in some
way on his adopting this course. The visitors from
the East may have refuscd to give their assistance
on any other tcrms, or may have assurcd him that
the expected benefit could not be obtained if the
pyramid were crected by idolaters. It is certain,
in any casc, that thcy werc opposed to idolatry ;
and wc have thus some means of inferring who they
were and whence they came. We know that onc
particular branch of onc particular race in the East
was characterised by a most marked hatred of
idolatry in all its forms. Terah and his family, or,
probably, a sect or division of the Chald:can peoplc,
went forth from Ur of the Chaldccs, to go into the
land of Canaan—and the reason why they went forth
we lcarn from a book of considcrable historical intc-
rest (the book of Judith) to have been because ‘they
would not worship the gods of thcir fathers who
were in the land of the Chaldeans. The Bible
record shows that mcmbers of this branch of the
Chaldaan people visited Egypt from time to timc..
They were shepherds, too, which accords well with
the account of Herodotus abovc quoted. We can
well undcrstand that persons of this family would
have resisted all endeavours to secure thcir
acquiescence in any schemc associated with idola-
trous rites, Neither promises nor thrcats would
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have had much influence on them. It wasa dis-
tinguishcd member of the family, the patriarch
Abraham, who said: ‘I have lifted up minc hand
unto the Lord, thc most high God, the possessor of
heaven and carth, that I will not take from a thrcad
ceven to a shoc-latchet, and that I will not take
anything that is thinc, lest thou shouldest say, I
have madc Abramn rich! Vain would all the
promiscs and all the thrcats of Chcops have been
to mcn of this spirit. Such men might help him
in his plans, suggested, as the history shows, by
teachings of thcir own, but it must be on their own
conditions, and thosc conditions would most ccr-
tainly include the utter rejection of idolatrous wor-
ship by the king in whosc bchalf thcy worked, as
well as by all who shared in their labours. It
scems probable that they convinced both Cheops
and Chcphren, that unlcss these kings gave up
idolatry, thc purposc, whatcver it was, which the
pyramid was erected to promotc, would not be
fulfilled. The mere fact that thc Great Pyramid
was built cither directly at the suggestion of these
visitors, or because they had persuaded Chcops of
the truth of some important doctrine, shows that
they must have gained grcat influcnce over his
mind. Rathcr we may say that he must have been
8o convinced of their knowledge and power as to
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28 THE GREAT PYRAMID.

have accepted with unquestioning confidence all
that thcy told him respecting the particular sub-
ject over which thcy scemed to possess so perfect
a mastcry.

But having formed the opinion, on grounds
sufficicntly assured, that the strangers who visited
Egypt and supcrintended the building of the Great
Pyramid came from the land of the Chaldxans, it
is not very difficult to decide what was the subject
respecting which they had such exact information.
They were doubtless Icarned in all the wisdom of
thcir Chaldean kinsmen. They were masters, in
fact, of the astronomy of thcir day, a scicnce for
which the Chaldxans had shown from the carlicst
ages the most remarkable aptitude. What the -
actual cxtent of their astronomical knowledge may
have been it would be difficult to say. But it is
certain, from the cxact knowledge which later
Chaldxans posscssed respecting long astronomical
cycles, that astronomical obscrvations must have
been carried on continuously by that pcople for
many hundreds of ycars. It is highly probable
that the astronomical knowledge of the Chaldxans
in or long before the days of Terah and Abraham
was much morc accurate than that possessed by the
Grecks cven after the time of Hipparchus.! We

' It has been remarked that, though Iipparchus had the
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scc indecd, in the accuratc astronomical adjustment
of the Great Pyramid, that the architects must have
been skilful astronomers and mathematicians ; and
I may note hcre, in passing, how strongly this cir-
cumstance confirms thc opinion that the visitors
were Chaldxans.  All we know from Ilcrodotus
and Manctho, all the cvidence from the circum-
stances connected with the religion of the pyramid-
kings, and the astronomical evidence given by the
pyramids themsclves, tends to suggest that mem-
bers of that particular branch of the Chaldaxan
family which went out from Ur of the Chaldecs
bccause they would not worship the gods of the
Chaldaans, extended their wanderings to Egypt,
and eventually superintended the crection of the
Great Pyramid so far as astronomical and mathe-
matical rclations were concerned.

But not only have we alrcady decided that the
pyramids wcre not intended solcly or chicfly to
subscrve the purposc of astronomical obscrvatorics,

enormous advantage of being able to compare his own observations
with those recorded by the Chaldvans, he estimated the length of
the year less correctly than the Chaldwans. It has been thought
by some that the Chaldacans were acquainted with the true system of
the universe, but I do not know that there are sufficient grounds
for this supposition. Diodorus Siculus and Apollonius Myndius
mention, however, that they were able to predict the return of
comets, and this implies that their observations had been continued
for many centwiics with great care and cxactness,
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but it is certain that Cheops would not have been
personally much intcrested in any astronomical in-
formation which thesc visitors might be able to
communicate. Unless he saw clearly that some-
thing was to be gaincd from the lorc of his visitors,
he would not have undcrtaken to ercct any astro-
nomical buildingé at their suggestion, even if he
had cared cnough for their knowledge to pay any
attention to thcm whatever.  Most probably the
reply Cheops would have made to any communi-
cations respecting mere astrononiy, would have run
much in the style of the reply made by the Turkish
Cadi, Imaum Ali Zad, to a friend of Layard’s who
had apparently bored him about double stars and
comets: ‘Oh my soul! oh my lamb!’ said Ali
Zadg, “scck not after the things which concern thee
not. Thou camcst unto us, and we welcomed
thee: goin pcace. Of a truth thou hast spoken
many words ; and therc is no harm donc, for the
speaker is one and the listener is another.  After
the fashion of thy people thou hast wandercd from
one place to another until thou art happy and con-
tent in none. Listen, oh my son! There is no
wisdom“equal unto the belief in God! He created
the world, and shall we liken oursclves unto Him
in sccking to penctrate into the mystcries of His
crcation ?  Shall we say, Behold this star spinncth
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round that star, and this other star with a tail gocth
and cometh in so many ycars! Letitgo! He
from whosc hand it came will guide and dircct it.
But thou wilt say unto mc, Stand aside, oh man,
for I am more lcarncd than thou art, and have scen
morc things. If thou thinkest that thou art in this
respect better than I am, thou art welcome. I
praisc God that I scck not that which I require not.
Thou art learncd in the things I carc not for; and
as for that which thou hast scen, I defile it. Will
much knowledge create thee a double belly, or wilt
thou scck paradisc with thine cyes?’ Such,
omitting the references to the Creator, would
probably have bcen the reply of Cheops to his
visitors, had thcy only had astronomical facts to
present him with. Or, in the plenitude of his
kingly power, hc might have more decisively
rcjected their teaching by removing their heads.
But the shepherd-astronomers had knowledge
more attractive to offer than a mere secries of
astronomical discovcrics. Thceir ancestors had

Watched from the centres of their sleeping flocks
Those radiant Mcrcuries. that seemed to move
Carrying through :ether in perpetual round
Decrees and resolutions of the guds ;

and though the visitors of King Chcops had them-
sclves rejected the Sabaistic polytheism of their
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kinsmen, they had not rcjected the doctrine that
the stars in their courscs affect the fortuncs of
men. Wc know that among the Jews, probably
the direct descendants of the shepherd-chicfs who
visited Cheops, and ccrtainly close kinsmen of
theirs, and akin to them also in their monothcism,
the belicf in astrology was never regarded as a
superstition. In fact, we can trace very clearly in
the books relating to this people, that they belicved
confidently in the influences of the heavenly bodies.
Doubtless the visitors of King Chcops shared the
belief of their Chaldxan kinsmen that astrology
is a true scicnce, ‘founded’ indeed (as Bacon ex-
presses their views) ‘not in rcason and physical
contemplations, but in the dircct experience and
obscrvation of past ages. Josephus rccords the
Jewish tradition (though not as a tradition but as
a fact) that “our first father, Adam, was instructed
in astrology by divinc inspiration,” and that Scth
so cxcelled in the science, that, ‘foresccing the
Flood and the destruction of the world thercby, he
engraved the fundamental principles of his art
(astrology) in hicroglyphical cmblems, for the
benefit of after ages, on two pillars of brick and
stone’ He says, farther on, that the Patriarch
Abraham, ¢ having learned the art in Chaldaa, when
he journeycd into Egypt taught the Egyptians the
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scicnces of arithmetic and astrology.”’ Indecd, Q,.,.,.,!./
the stranger called Philitis by Ilcrodotus may, for v o, 1 -
aught that appears, have bcen Abraham himself ; u-IAT,o
for it is generally agreed that the word Thilitis |- ~~7 o/
indicated the race and country of the visitors,

regarded by the Egyptians as of Philistine descent __ -, .,
and arriving from Palcstine. However, I am in ,(“.} )
no way concerned to show that the shepherd- astro-

nomers who induccd Chcops to build the Great

Pyramid werc even contcmporarics of Abraham

and Melchizedek. What scems sufficiently obvious

is all that I care to maintain—namcly, that thcse
shepherd-astronomers were of Chaldxan birth and

training, and thercfore astrologers, though, unlike

their Chaldaan kinsmen, they rcjected Sabaism or
star-worship, and taught the bclief in onc only

Deity.

Now, if these visitors were astrologers, who
persuaded Chcops, and werc honestly convinced
themsclves, that they could predict the cvents of
any man'’s life by thc Chaldean method of casting
nativitics, we can rcadily undcrstand many circum-
stances connected with the pyramids which have
hitherto secmed incxplicable. The pyramid built
by a king would no longer be rcgarded as having
reference to his death and burial, but to his birth
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4 THE GREAT PYRAMID.

and life, though after his death it might reccive his
body. Each king would require to have his own
nativity-pyramid, built with duc symbolical refc-
rence to the special celestial influcnces affecting
his fortunes. Evcry portion of the work would
have to bc carricd out under special conditions,
determined according to the mystcrious influences
ascribed to the different plancts and their varying
~ positions—
Now high, now low, then hid,
Progressive, retrograde, or standing still,

If the work had been intended only to afford
the means of predicting the king's future, the
labour would have been regarded by the monarch
as well bestowed., But astrology involved much
morc than the mere prediction of futurc events,
Astrologers claimed the power of ruling the
plancts—that is, of coursc, not of ruling thc mo-
tions of those bodics, but of providing against
evil influences or strengthening good influences
which they supposed the cclestial orbs to cxert in
particular aspects. Thus we can undcrstand that
while the mcre basement layers of the pyramid
would have served for the process of casting the
royal nativity, with due mystic observances, the
further progress of building the pyramid would
supply the necessary mcans and indications for
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ruling the plancts most potent in thcir influence
upon the royal carcer.

Remembering the mysterious influence which
astrologers ascribed to spccial numbers, figures,
positions, and so forth, the carc with which the
Great Pyramid was so proportioncd as to indicate
particular astronomical and mathcmatical rclations
is at oncc explained. The four sides of the square
base were carcfully placed with reference to the
cardinal points, preciscly like the four sides of the
ordinary squarc scheme of nativity.! The eastern

' The language of the modern Zadkicls and Raphacls, though
mcaningless and absurd in itself, yet, as assurcdly derived from the
astrology of the oldest times, may here be quoted. (It certainly was
not invented to give support to the theory 1 am at present advocat-
ing.) Thus runs the jargon of the tribe: *In orler to illustrate
plainly to the reader what astrologers mean by the *“houses of
heaven,” it is proper for him to bear in mind the four cardinal
points. The castern, facing the rising sun, has at its centre the
first grand angle or first house, termed the Horoscope or ascendant,
The northern, opposite the region where the sun is at midnight, or the
cusp of the lower heaven or nadir, is the Imum Ceeli, and has at its
centre the fourth house.  The western, facing the sclting sun, has at
its centre the third grand angle or seventh house or descendant. And
lastly, the southern, facing the noonday sun, has at its centre the
astrologer’s tenth house, or Mid-hcaven, the most powerful angle, or
housc of honour.” ¢ And although,’ procceds the modern astrologer,
¢ we cannot in the cthereal blue discern these lines or terminating
divisions, both reason and expericnce assure us that they certainly

exist ; therefore the astrologer has certain grounds for the choice of

his four angular houses’ (out of twelve in all), ¢ which, resembling
the palpable demonstration they afford, arc in the astral scicnce
estcemed the most powerful of the whole."’—Raphacl’s Manwal of
Astrology.
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side faced the Ascendant, thc southern faced the
Mid-heaven, the western faced the Descendant,
and the northern faced the Imum Ceeli.  Again,
we can understand that the architects would have
madc a circuit of the base corrcspond in length
with the number of days in thc ycar—a rclation
which, according to Prof. P. Smyth, is fulfilled in
this manner, that the four sides contain onc hun-
dred times as many pyramid inches as therc are

Ty days in thc year. The pyramid inch, again, is
R~ “ itsell mystically connccted with astronomical rela-
2" - tions, for its length is equal to the five hundred

"vw'*“r

S millionth part of the carth’s diamcter, to a degree
F """"" of cxactness corresponding well with what we
7. . might expcct Chaldxan astronomers to attain,

Prof. Smyth, indced, belicves that it was cxactly
¢ equal to that proportion of the carth’s polar dia-

meter—a view which would correspond with his

theory that the architects of thc Great Pyramid
vla . ~were assisted by divinc inspiration; but what is
W’ certainly known about the sacred cubit, which con-
tained twenty-five of thesc inches, corresponds
better with the diameter which the Chaldzan
astronomers, if thcy worked very carefully, would
have deduced from obscrvations made in their
own country, on the supposition which they would
naturally have made that the carth is a perfect

1
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globe, not compressed at the poles. It is not,
indced, at all certain that the sacred cubit bore any
reference to the carth’s dimensions ; but this scems
tolerably well made out—that the sacred cubit was
about twenty-five inches in length, and that the
circuit of the pyramid's basc containcd a hundred
inches for cvery day of the ycar. Relations such
as these arc preciscly what we might expect to
find in buildings having an astrological signifi-
cance. Similarly, it would correspond well with
the mysticism of astrolegy that the pyramid
should bc so proportioncd as to make the height
be the radius of a circle whose circumference would
cqual the circuit of the pyramid’s basc. Again,
that long slant tunnel, lcading downwards from
the pyramid’s northern face, would at once find
a mcaning in this astrological thcory. The slant
tunncl pointed to the pole-star of Chcops's time
when duc north below the true pole of the heavens.
This circumstance had no obscrvational utility. It
could afford no indication of timc, because a pole-
star moves very slowly, and thc pole-star of
Chcops's day must have been in view through that,
tunncl for more than an hour at a time. But,

apart from thce mystical significance which an

astrologer would attnibutc to such a relation, it
may be shown that this slant tunncl is preciscly
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what the astrologer would require in order to get
the horoscope corrcctly.

Another consideration remains to be mentioned
which, while strengthening the astrological thcory
of the pyramids, may bring us cven ncarer to the
truc aim of thosc who planncd and built these
structurcs.

It is known that thc Chaldxans from the
carlicst times pursucd the study of alchemy in
connection with astrology, not hoping to discover
the philosopher’s stonc by chemical investigations
alonc, but by carrying out such investigations
under special cclestial influence. The hope of
achieving this discovery, by which he would at
once have had thc mcans of acquiring illimitable
wealth, would of itsclf account for thc fact that
Cheops cxpended so much labour and material in
the crection of thc Grecat Pyramid, sccing that, of
necessity, success in the scarch for the philoso-
pher's stonc would be a main featurc of his
fortunes, and would thercfore be astrologically in-
dicated in his nativity-pyramid, or pecrhaps even
be sccured by following mystical obsecrvances
proper for ruling his planets.

The elixir of lifc may also have been among
the objects which the builders of the pyramids
hoped to discover.
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It may bc noticed, as a somecwhat significant
circumstance, that, in the account given by Ibn
Abd Alkokm of the contents of the various pyra-
mids, thosc assigned to the Great Pyramid relate
cntirely to astrology and associated mystcrics, It
is, of coursc, clcar that Abd Alkokm drew largely
on his imagination. Yct it sccms probable that
there was also some basis of tradition for his idcas.
And ccrtainly one would suppose that, as he as-
signed a trcasurer to the East pyramid (‘a statuc
of black agate, his cycs open and shining, sitting
on a thronc with a lance’), he would have credited
the building with trcasure also, had not somc tra-
dition taught othcrwise. But he says that King
Saurid placed in the East pyramid, not trcasurcs,
but ‘divers celestial spheres and stars, and what
thcy scverally opcrate in their aspects, and the
perfumes which are to be uscd to them, and the
books which trcat of these matters.'?

! Arabian writers give the following account of Egyptian pro.
gress in astrology and the mystical arts : Nacrawasch, the progenitor
of Misraim, was the first Egyptian prince, and the first of the
miagicians who excclled in astrology and enchantment.  Retiring
into Egypt with his family of cighty persons, he built Essous, the
most ancient city of Egypt, and commenced the first dynasty of
Misraimitish princes, who excelled as cabalists, diviners, and in the
mystic arts generally, The most cclebrated of the race were
Nacrasch, who first represented by images the twelve signs of the

zodiac ; Gharnak, who openly described the arts before kept secret §
Hersall, who first worshipped idols ; Schlouk, who worshipped the
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But, after all, it must be admitted that the
strongest cvidence in favour of the astrological
thecory of the pyramids is to bc found in the
circumstance that all other thcories seccm un-
tenable. The pyramids were undoubtedly crected
for some purpose which was regarded by thcir
buildcrs as most important. This purposc cer-
tainly rclated to the personal fortunes of the
kingly builders. It was worth an cnormous outlay
of moncy, labour, and material. This purpose was
such, furthermore, that cach king requircd to have
his own pyramid. It was in some way associated
with astronomy, for the pyramids are built with
most accurate rcference to cclestial aspects. It
also had its mathematical and mystical bearings,
sceing that the pyramids cxhibit mathcmatical and
symbolical peculiaritics not belonging to their
essentially structural rcquirements. And lastly,
the crection of the pyramids was in somc way
connected with the arrival of certain lcarned per-
sons from Palestine, and presumably of Chaldxan
origin. All these circumstances accord well with
the theory I have advanced ; while only some of
sun ; Saurid (King Saurid of Ibn Abd Alkokm's account), who
erected the first pyramids and invented the magic mirror; and
Pharao", the last king of the dynasty, whose name was afterwards

a'%en as a kingly tille, as Cocsar later became a general imperial
title,
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them, and these not the most characteristic, accord
with any of thc other theorics. Morcover, no fact
known respecting the pyramids or their builders is
inconsistent with the astrological theory. On the
wholc, then, if it cannot be regarded as demon-
strated (in its general bearing, of course, for we
cannot cxpect any theory about the pyramids to
be cstablished in minute details), the astrological
theory may fairly be described as having a greater
degree of probability in its favour than any
hitherto advanced. o K-
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CHAPTER 11

THE RELIGION OF TIE GREAT I'YRAMID.

DURING the last few ycars a ncw scet has ap-
peared which, though as yect small in numbers, is
full of zcal and fervour. Thc faith profcssed by
this scct may be called the religion of the Great
Pyramid, the chicf article of their creed being the
doctrinc that that rcmarkablc cdifice was built for
the purposc of rcvealing—in the fulness of time,
now ncarly accomplished — certain noteworthy
truths to the human race. The founder of the
pyramid rcligion is described by onc of the present
lcaders of thce scct as ‘ the late worthy John Taylor,
of Gower Street, London ;' but hitherto the chief
- prophets of the new faith have been in this country
Professor Smyth, Astronomer Royal for Scotland,
and in France the Abbé Moigno. 1 propose to
examine hcre some of the facts most confidently
urged by pyramidalists in support of their views.
But it will be well first to indicate briefly the
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doctrincs of thc ncw faith. Thcy may be thus
presented :—

The Great Pyramid was crected, it would scem,
under the instructions of a certain Semitic king,
probably no othcr than Meclchizedck. By super-
natural mcans, the architects were instructed to
placc the pyramid in latitude 30° north ; to sclect
for its figurc that of a squarc pyramid, carcfully
oricnted ; to cmploy for their unit of length the

sacred cubit corresponding to the 20,000,000th *

part of thc carth's polar axis; and to make the
side of the squarc basc cqual to just so many of
these sacred cubits as there arc days and parts of a
day in a ycar. Thcy were further, by supernatural
help, enabled to squarc the circle, and symbolised
their victory over this problem by making the
pyramid’s height bear to the perimeter of the base
the ratio which the radius of a circle bears to the
circumfcrence.  Morcover, the great processional
period, in which the carth’s axis gyrates like that
of some mighty top around the perpendicular to
the ccliptic, was communicated to the builders with
a dcegree of accuracy far excceding that of the best
modcrn dctcrminations, and thcy were instructed
to symbolise that rclation in the dimcensions of the
pyramid’s base. A valuc of thc sun’s distance
more accurate by far than modern astronomers have

e
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obtained (cven since the last transit of Venus) was
imparted to them, and they embodicd that dimen-
sion in the hcight of the pyramid. Other results
which modcrn science has achicved, but which by
merely human means the architects of the pyra-
mid could not have obtained, were also supematur-
ally communicated to them ; so that the truc mean
density of the carth, her truc shape, the configura-
tion of land and water, the mcan temperaturc of
the carth’s surface, and so forth, were cither sym-
bolised in the Great Pyramid’s position, or in the
shape and dimensions of its extcrior and intcrior.
In the pyramid also were preserved the true,
because supcernaturally communicated, standards of
length, arca, capacity, weight, density, heat, time,
and moncy. The pyramid also indicated, by ccrtain
fcaturcs of its intcrior structurc, that when it was
built the holy influences of the Plciades were
cxerted from a most cffective position—the meri-
dian through the points where the ecliptic and
cquator interscct.  And as the pyramid thus signi-
ficantly rcfers to the past, so also it indicates the
future history of thc carth, especially in showing
when and where the millennium is to begin.
Lastly, the apcx or crowning stone of the pyramid
was no other than the antitype of that stonc of
stumbling and rock of offence, rejected by builders
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who knew not its truc usc, until it was finally
placed as the chicf stonc of the corner.  Whence
naturally, ‘ whosocver shall fall upon it'—that is,
upon the pyramid religion—*shall be broken ; but
on whomsocver it shall fall it will grind him to
powder.’

If we examine the rclations actually presented
by the Great Pyramid—its geographical position,
dimcensions, shape, and internal structurc—without
hampering oursclves with the tencts of the new
faith on thc onc hand, or on the other with any
scrious anxicty to disprove them, we shall find
much to suggest that the builders of the pyramid
were ingenious mathematicians, who had made
somc progress in astronomy, though not so much
as they had made in the mastery of mechanical
and scicntific difficultics.

The first point to be noticed is the geographical
position of the Great Pyramid, so far, at least, as
this position affects the aspect of the heavens,
vicwed from the pyramid as from an obscrvatory.,
Little importance, I conccive, can be attached to
purcly gcographical rclations in considering the
pyramid’s position. Professor Smyth notes that the
pyramid is pcculiarly placed with respect to the
mouth of the Nile, standing ‘at the southern apex
of the Dclta-land of Egypt’ This region being
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shaped like a fan, the pyramid, sct at the part cor-
responding to thc handle, was, he considers, ‘ that
monument pure and undefiled in its religion through
an idolatrous land, alluded to by Isaiah; the
monument which was both “ an altar to the Lord
in the midst of the land of Lgypt, and a pillar at
the border thereof,” and destined withal to become
a witness in the latter days, and before the consum-
mation of all things, to thc same Lord, and to
what He hath purposed upon mankind. Still
morc fanciful arc some other notes upon the
pyramid’s gcographical position : as (i.) that there
is more land along thc mcridian of the pyramid
than on any other all the world round ; (ii.) that
there is more land in the latitude of the pyramid
than in any other; and (iii.) that the pyramid tcr-
ritory of Lower Egypt is at the centre of the dry
land habitablc by man all the world over.

It docs not scem to be noticed by thosc who
call our attention to thesc points that such coinci-
dences prove too much. It might be regarded as
not a mere accident that the Great Pyramid stands
at the centre of the arc of shore-line along which lic
the outlets of the Nile ; or it might be regarded as
not a mere coincidence that the Great Pyramid
stands at the central point of all the habitablc land-
surface of the globe ; or again, any onc of the other
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_ rclations above mentioned might be regarded as
something more than a mere coincidence. But if,
instead of taking only onc or other of these four
rclations, we take all four of them, or even any two
of them, togcther, we must regard pcculiaritics ot
the carth’s configuration as the rcsult of special
design which certainly have not hitherto been so
regarded by gcographers. For instance, if it was
by special design that the pyramid was placed at
the centre of the Nile delta, and also by special
design that the pyramid was placed at the centre
of the land-surface of the earth, if these two rela-
tions arc cach so exactly fulfilled as to rendcr the
idca of mere accidental coincidence inadmissible,
then it follows, of nccessity, that it is through no
mercly accidental coincidence that the centre of
the Nile delta lics at the centre of the land-surface
of thc carth; in other words, the shore-line along
which lic thec mouths of the Nile has been
designedly curved so as to have its centre so
placed. And so of the other rclations. The very
fact that the four conditions caz be fulfilied simul-
tancously is evidence that a coincidence of the sort
may result from merc accident! Indeed, the

v Of course it may be argucd that nothing in the world is the
result of mere accident, and some may assert that even matters

which are commonly regarded as entircly casual have been specially
designed, It would not be ecasy to draw the precise line dividing
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peculiarity of geographical position which really
scems to have been in the thoughts of the pyramid
architects, introduces yct a fifth condition which,
by accident could be fulfilled along with the four
others :- -

It would secem that the builders of the pyramid
were anxious to place it in latitude 30° as closcly
as thcir mcans of obscrvation permitted. Let us
consider what result thcy achicved, and the cvi-
dence thus afforded respecting their skill and scien-

.tific attainments. In our own timc, of course, the

astronomer has no difficulty in dctermining with

-great cxactness the position of any given latitude-

parallel. But at the timc when the Great Pyramid
was built it must have been a matter of very scrious
difficulty to dcterminc the position of any required
latitudc-parallel with a great degree of exactitude.
The most obvious way of dealing with the difficulty
would have been by obscrving the length of
shadows thrown by upright posts at noon in spring
and autumn. In latitude 30° north, the sun at
noon in spring (or, to spcak preciscly, on the day of
the vernal equinox) is just twice as far from the
horizon as he is from the point vertically overhead ;

events which all men would regard as to all intents and purposes
accidental from those which some men would regard as results of
special providence. But common scnse draws a sufficient distinction,

at Jeast for our present purpose.
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and if a pointed post were sct cxactly upright at
truc noon (supposcd to occur at the moment of the
vernal or autumnal equinox), the shadow of the
post would be cxactly half as long as a linc drawn
from the top of the pole to the end of the shadow.
But obscrvations based on this principlc would have
presented many difficultics to the architects of the
pyramid. The sun not becing a point of light, but
a globe, the shadow of a pointed rod docs not end
in a well-defined point. The moment of true noon,
which is not thc same as ordinary or civil noon,
ncver docs agree cxaﬁtly with the time of the
vernal or autumnal cquinox, and may be removed
from it by any intcrval of timec not excceding
twclve hours. And there are many other circum-
stances which would Icad astronomers like those
who doubtless presided over the scientific prepara-
tions for building the Great Pyramid, to prefer a
mcans of determining the latitude dcpending on’
another principle. The stellar hcavens would
afford practically unchanging indications for thcir
purposc. The stars being all carricd round the
pole of the heavens, as if they were fixed points in
the intcrior of a hollow rcvolving sphere, it be-
comes possible to determinc the position of the
pole of the star sphere, cven though no bright
conspicuous star actually occupics that point. Any
E
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bright star closc by the polc is scen to revolve in a
very small circle, whosc centre is the pole itself.
Such a star is our present so-called pole-star ; and,
though in the days when the Great Pyramid was
built, that star was not near the pole, another, and
probably a brighter star, lay ncar enough to the
pole ! to scrve as a pole-star, and to indicatc by its
circling motion the position of the actual pole of
the heavens.  This was at that time, and for many
subsequent centuries, the Icading star of the great
constcllation called the Dragon.

The pole of the heavens, we know, varies in
position according to the latitude of the obscrver.
At thc north polc it is exactly overhead ; at the

' This star, called 7%wban from the Arabian a/-7/iban, the
Dragon, is now not very bright, being rated at barely above the
fourth magnitude, but it was formerly the brightest star of the con-
stellation, as its name indicates. Bayer also assigned to it the first
Jetter of the Greek alphabet ; though this is not absolutely decisive
evidence that so late as his day it retained its superiority over the
second magnitude stars to which Baycr assigned the second and
third Greek letters. In the year 2790 n.c., or thereabouts, the star
was at its ncarest to the true north pole of the heavens, the diameter
of the little circle in which it then moved being considerably lcss
than one-fourth the apparent diameter of the moon. At that time
the star must have scemed to all ordinary observation an absolutely
fixed centre, round which all the other stars revolved. At the time
when the pyramid was built this star was about sixty times farther
removed from the true pole, revolving in a circle whose apparent
diameter was about scven times as great as the moon's. Yet it
would still be regarded as a very useful pole-star, especially as there
are very few conspicuous stars in its neighbourhood,
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equator the poles of the hcavens are both on the
horizon: and, as the obscrver travels from the
cquator towards the north or south pole of the
earth, the corresponding pole of the heavens rises
higher and higher above the horizon. In latitude
30° north, or onc-third of the way from the cquator
to the pole, the polc of the heavens is raised onc-
third of thc way from the horizon to the point
vertically overhcad ; and when this is the case the
observer knows that he is in latitude 30°. The
builders of the Great Pyramid, with the almost con-
stantly clcar skics of LEgypt, may rcasonably be
supposcd to have adopted this means of determin-
ing the true position of that thirticth parallel on
which thcy appear to have dcsigned to place the
great building they were about to ercct.

It so happens that we have the means of form-
ing an opinion on the question whether they used
onc mcthod or the other; whether they employed
the sun or thc stars to guide them to the geo-
graphical position they required. In fact, were it
not for this circumstance, I should not have
thought it worth whilc to discuss the qualities of
cither mcthod. It will presently be seen that the
discussion bears importantly on the opinion we are
to form of the skill and attainments of thc pyrae -
mid architects.

E3
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Every cclestial object is raiscd above its truc
position by the refractive power of our atmosphere,
being most raised when nearest the horizon and least
when ncarcst the point vertically overhead. This
cffect is so marked on bodies closc to the horizon
that if the astronomers of the pyramid times had
observed the sun, moon, and stars attentively when
so placed, they could not have failed to discover
the pcculiarity. Probably, howcver, though they
noted the time of rising and sctting of the celestial
bodics, they only made instrumental observations
upon them when these bodies were high in the
hcavens, If so they remained ignorant of the
refractive powers of the air.! Now, if they had
dctermined the position of the thirtieth parallel of
latitude by observations of the noonday sun (in
spring or autumn), then since, owing to refraction,
they would have judged the sun to be higher than
he rcally was, it follows that thcy would have
supposcd the latitude of any station from which
thcy observed to be lower than it rcally was. For
the lower the latitude the higher is the noonday
sun at any given scason. Thus, when really in
latitudc 30° they would have supposcd themsclves

<

! Even that skilfulyastronomer Hipparchus, who may be justly
called the father observational astronomy, overlooked this
peculiarity, which Piolemy would scem to have been the firt

1o recognise,
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in a latitude lower than 30°, and would have
travclled a little farther north to find the proper
place, as they would have supposcd, for crecting
the Great Pyramid. On the other hand, if they
dctermined the place from observations of the
movements of stars ncar the pole of the heavens,
they would make an crror of a precisely opposite
nature. For, the higher the latitude the higher is
the pole of thc hecavens; and refraction, therefore,
which apparently raiscs the pole of the hcavens,
gives to a station the appearance of being in a
higher latitude than it rcally is, so that the observer
would consider he was in latitude 30° north when
in rcality somewhat south of that latitude. We
have only then to inquire whether the Great Pyra-
mid was sct north or south of latitude 30° to
ascertain whether the pyramid architects obscrved
the noonday sun or circumpolar stars to detcrmine
their latitude ; always assuming (as we rcasonably
may) that thosc architects did propose to sct the
pyramid in that particular latitude, and that they
were able to make very accurate obscrvations of
the apparent positions of the celestial bodies, but
that they were not acquainted with the rcfractive
effccts of the atmosphere. The answer comes in
no doubtful terms, The centre of the Great Pyra-
mid’s basc lies about onc mile and a third sonsk of
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the thirticth parallcl of latitude; and from this
position the polc of the hecavens, as raised by
refraction, would appcar to be very near indeed to
the required position. In fact, if the pyramid had
been sct about half a mile still farther south the
pole would have scemed just right.

Of course, such an cxplanation as I have here
" suggested appears altogether heretical to the pyra-
midalists, According to them the pyramid archi-
tects knew perfectly well where the true thirticth
parallel lay, and kncw also all that modern science
has discovercd about refraction ; but set the pyra-
mid south of the truc parallel and north of the
position where refraction would just have made
the apparent clevation of the pole correct, simply
in order that the pyramid might corrcspond as
necarly as possible to cach of two conditions,
whereof both could not be fulfilled at once. The
pyramid would indecd, they say, have becen sct
even more closely midway bctween the true and
the apparent parallcls of 30° north, but that the
Jeczeh hill on which it is sct does not afford a rock
foundation any farther north. ‘So very close,’
says Professor Smyth, ‘was the grcat pyramid
placed to the northern brink of its hill, that the
edges of the cliff might have broken off under the
terrible pressure had not the builders banked up
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there, most firmly, the immense mounds of rubbish
which came from their work, and which Strabo
looked so particularly for 1,800 yecars ago, but
could not find. Herc they were, however, and still
are, utilised in enabling the Great Pyramid to stand
on the very utmost verge of its commanding hill,
within the limits of the #wvo required latitudes, as
well as over the centre of the land’s physical and
radial formation, and at the samc timc on the sure
and proverbially wise foundation of rock.’

The next circumstance to be noted in the posi-
tion of the Great Pyramid (as of all the pyramids)
is that the sides arc carcfully oriented. This, like
the approximation to a particular latitudc, must
be regarded as an astronomical rather than a geo-
graphical relation. The accuracy with which the
oricntation has becn cfiected will serve to show
how far the builders had mastered the methods of
astronomical obscrvation by which oricntation was
to be sccured. The problem was not so simple
as might bc supposcd by thosc who are not
acquainted with thc way in which the cardinal
points arc corrcctly dctermined. By solar obser-
vations, or rather by the observations of shadows
cast by vertical shafts before and after noon, the
direction of the meridian, or north and south line,
can theorctically bc ascertained. But probably in

4 e A e Yo - —ee——
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this case, as in dctermining the latitude, the
builders took the stars for their guide. The pole
of the hcavens would mark the true north; and
equally the pole-star, when below or above the
pole, would give the true north, but, of course, -
most convenicntly when below the pole.  Nor is it
difficult to sce how the builders would make use
of the polc-star for this purposc. From the middle
of the northern side of the intcnded base thcy
would bore a slant passage tending always from
the position of the pole-star at its lower meridional
passage, that star at each successive return to that
position scrving to dircct their progress; while its
small range cast and west of the pole, would
cnable them most accurately to determine the
star’s truc mid-point bclow the polc; that is, the
true north. When they had thus obtained a slant
tunnel pointing truly to the meridian, and had
carricd it down to a point ncarly below the middle
of the proposed square basc, they could, from the
middle of the base, bore vertically downwards,
until by rough calculation they were near the
lower end of the slant tunncl; or both tunncls
could be made at the same time. Then a subter-
ranean chamber would be opcned out from the
slant tunnel. The vertical boring, which nced not
be wider than necessary to allow a plumb-line to
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be suspended down it, would cnable the architects
to dctermine the point vertically below the point
of suspension. The slant tunnel would give the
dircction of the truc north, cither from that point
or from a point at some known small distance east
or west of that point! Thus, a line from some
ascertained point ncar the mouth of the vertical
boring to the mouth of the slant tunnel would lie
duc north and south, and serve as the required
guide for the orientation of the pyramid’s base.
If this basc cxtended beyond the opening of the
slant tunncl, then, by continuing this tunnclling
through the base ticrs of the pyramid, the mcans
would be obtained of corrccting the orientation,
This, I say, would be the coursc naturally
suggested to astronomical architects who had
determined the latitude in the manner described
above. It may cven be described as the only very
accurate mcthod available before the telescope had
been invented. So that if the accuracy of the
oricntation appcars to bc greater than could be
obtaincd by thc shadow mecthod, the natural

' It would only be by a lucky accident, ot course, that the
dircction of the slant tunncl’s axis and that of the vertical from the
sclected central point would lie in the same vertical plane. The
object of the tunnelling would, in fact, be to determine how far
apart the vertical plancs through these points lay, and the odds
would be great against the result proving to be zcro,
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inference, even in the abscnce of corroborative evi-
dence, would be that the stellar method, and no
other, had been cmployed. Now, in 1779, Nouct,
by refincd obscrvations, found the crror of orienta-
tion measured by less than 20 minutes of arc,
corresponding roughly to a displacement of the
corners by about 37} inches from thcir truc posi-
tion, as supposcd to bc dctermincd from the
centre ; or to a displacement of a southern corner
by 53 inches on an cast and west linc from a point
due south of the corrcsponding northern corncr.
This error, for a basc length of 9,140 inches, would
not be serious, being only onc inch in about five
yards (when estimated in the sccond way). Yet
the result is not quitc worthy of the praise given
to it by Profcessor Smyth. Hec himsclf, however,
by much more cxact obscrvations, with an excel-
lent altazimuth, reducced the alleged crror from
20 minutcs to only 43, or to 9-4oths of its formerly
supposed value. This made the total displace-
ment of a southern corner from the true meridian
through the corresponding northern corner, almost
exactly onc foot, or onc inch in about twenty-one
yards—a degree of accuracy rendering it practi-
cally certain that some stcllar method was used in
- orienting the basc.

Now there 75 a slanting tunncl occupying pre-
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ciscly the position of the tunncl which should,
according to this view, have becn formed in order
accurately to orient the pyramid’s basc, assuming
that the time of the building of the pyramid cor-
rcsponded with onc of the epochs when the star
Alpha Draconis was distant 3° 42’ from the pole
of the hcavens. In other words, there is a slant
tunnel directed northwards and upwards from a
point dccp down beclow the middle of the pyra-
mid’s base, and inclined 26° 17 to the horizon, the
clevation of Alpha Draconis at its lower culmina-
tion when 3° 42° from the pole. The last cpoch
when the star was thus placed was csreiter
2160 B.C. ; the epoch next before that was 3440 B.C.
Between these two we should have to choose, on
the hypothesis that the slant tunncl was recally
dirccted to that star when the foundations of the
pyramid were laid. For the next cpoch before the
carlicr of the two named was about 28000 B.C.,
and the pyramid's date cannot have bcen more
rcmote than 4000 B.C.

The slant tunnel, while admirably fulfilling the
rcquirements suggested, scems altogether unsuited
for any other. Its transverse hcight (that is, its
width in a direction perpendicular to its upper and
lower faces) did not amount to quite four feet ; its
breadth was not quite thrce fect and a half. It
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was, thercfore, not well fitted for an cntrance pas-
sagc to thc subterranean chamber immediatcly
under the apex of the pyramid (with which
chamber it communicates in the manncr suggested
by the above theory). It could not have been
intendcd to be used for observing meridian transits
of the stars in order to dctermine sidereal time;
for close circumpolar stars, by reason of their slow
motion, are the least suited of all for such a
purpose. As Professor Smyth says, in arguing
against this suggested use of the star, ‘no observer
in his senscs, in any cxisting obsecrvatory, when
sceking to obtain thc time, would observe the
transit of a circumpolar star for anything clsc thdan
. 2o get the direction of the meridian to adjust his
" énstrument by, (Theitalics arc his) It is preciscly
such a purpose (the adjustment, however, not of
_ an instrument, but of thc cntirc structurc of the
pyramid itself), that I have suggested for this
remarkable passage — this ¢ crcam-white, stonc-
lined, long tube,’” where it traverses the masonry of
the pyramid, and bclow that dug through the solid
rock to a distance of more than 350 feet.

Lect us ncxt consider the dimensions of the
square base thus carefully placed in latitude 30°
north, to the best of thc builders’ power, with sides
carefully oricnted,
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It scems highly probable that, whatcver special
purposc the pyramid was intended to fulfil, a sub-
ordinatc idca of the builders would have been to
represent symbolically, in the proportions of the
building, such mathcmatical and astronomical rcla-
tions as thcy wcre acquainted with, From what
we know by tradition of the men of the remote
time when the pyramid was built, and what we
can infer from the idcas of thosc who inherited,
however remotely, the modes of thought of the
carliest astronomers and mathematicians, we can
well belicve that they would look with supersti-
tious rcverence on special figures, proportions,
numbcrs, and so forth. Apart from this, they may
have had a quasi-scicntific desirc to makc a lasting
record of their discoverics, and of the collected
knowledge of their time.

It scems altogctixcr possible, then, that the
smaller unit of mcasurement used by the builders
of the Great Pyramid was intcnded, as DProfcssor
Smyth thinks, to bc cqual to the §00,000,000th
part of the carth’s diamctcr, determined from their
gcodctical observations. It was perfectly within
the power of mechanicians and mathematicians so
cxpericnced as they undoubtedly were—the pyra-
mid attests so much—to measure with considerable
accuracy the length of a degree of latitude. They

N
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could not possibly (always setting aside the theory
of divine inspiration) have known anything about
the compression of the carth’s globe, and thercfore
could not have intendced, as Professor Smyth sup-
poscs, to have had thc 500,000,000th part of the
earth’s polar axis, as distinguished from any other,
for their unit of length. But if thecy made observa-
tions in or ncar latitude 30° north on the sup-
position that the carth is a globe, their probable
crror would cxceed the difference even between
the carth’s polar and cquatorial diameters. Both
differences arc largely cxcceded by the range of
diffcrence among the cstimates of the actual length
of the sacred cubit, supposed to have contained
twenty-five of these smaller units. And again,
the length of the pyramid basc-side, on which
Smyth bascs his own estimate of the sacred cubit,
has been variously estimated, the largest mcasure
being 9,168 inches, and the lowest 9,100 inches.
The fundamental theory of the pyramidalists, that
the sacred cubit was cxactly one 20,000,000th part
of the earth’s polar diamcter, and that the side of
the base contained as many cubits and parts of a
cubit as there are days and parts of a day in the
tropical year (or year of scasons), requires that the
length of the side should be 9,140 inches, lying
between the limits indicated, but still so widely
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removed from cither that it would appear very
unsafe to basc a theory on the supposition that the
exact length is or was 9,140 inches. If the mea-
sures 9,168 inches and 9,110 inches were inferior,
and scveral cxcellent measurcs made by practised
observers ranged around the length 9,140 inches,
the casc would be diffcrent. But the best recent
mcasurcs gave respectively 9,110 and 9,130 inches;
and Smyth exclaims against the unfairness of Sir
H. James in taking 9,120 as ‘thercfore the [pro-
bablc] true length of the side of the great pyramid
when perfect,’ calling this ¢ a dishonourable shelving
of the honourable older observers with their larger
results” The only other mcasures, besides these
two, arc two by Coloncl Howard Vysc and by the
French savants, giving respectively 9,168 and
0,163'44 inches. The pyramidalists consider 9,140
inches a fair mean valuc from these four. The
natural infcrence, however, is, that the pyramid
basc is not now in a condition to be satisfactorily
measured ; and assuredly no such rcliance can be
placed on thc mcan valuc 9,140 inches that, on
the strength of it, we should belicve what otherwisce
would be utterly incredible, viz. that the builders
of the Grecat Pyramid knew ‘both the size and
shape of the earth cxactly.” ‘Humanly, or by
human scicnce, finding it out in that age was, of
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coursc, utterly impossible,” says Professor Smyth.
But he is so confident of the average value derived
from widcly conflicting basc mcasures as to assume
that this valuc, not being humanly discoverable,
was of nccessity ‘attributable to God and to His
divinc inspiration.’ We may agrec, in fine, with
Smyth, that the builders of the pyramid knew the
carth to be a globe ; that they took for their measure
of length the sacred cubit, which, by thcir carth
mcasurcs, thcy made very fairly approximate to
the 20,000,000th part of the carth’'s mean diameter;
but therc scems no rcason whatever for supposing
(even if the supposition were not antccedently of
its very nature inadmissible) that thcy knew any-
thing about the compression of the carth, or that
they had mcasured a degree of latitude in their
own place with very wonderful accuracy.!

' It may, perhaps, occur to the reader to inquire what diameter
of the carth, supposed to be a perfect sphere, would be derived from
a degrec of latitude measured with absolute aceuracy near latitude
30°% A degree of latitude measured in polar regions would indicate
a diamcter greater even than the cquatorial ; one measured in
cruatorial regions would indicate a diameter less even than the polar.
Near latitude 30° the measurement of a degree of latitude would
indicate a diamcter very nearly cqual to the true palar diancter of the
carth. In fact, if it could be proved that the builders of the pyramid
used for thcir unit of length an exact subdivision of the polar
diamcter, the inference would be that, while the coincidence itself
was mercly accidental, their measurement of a degree of latitude in

their own country had been singularly accurate. By an approximate
calculation 1 find that, taking the earth's compression at 1 + 300, the
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But here a very singular coincidence may be
noticed, or rather is forced upon our aotice by the
pyramidalists, who strangcly cnough rccognise in
it fresh evidence of design, whilc the unbcliever
finds in it proof that coincidences are no sure
cvidence of design.  The side of the pyramid con- Yup
taining 365} times the sacred cubit of 25 pyramid £,
inches, it follows that thc diagonal of the base
contains 12,912 such inches, and the two diagonals
togcther contain 25,824 pyramid inchcs, or almost
exactly as many inches as therc arc ycars in the
great precessional period.  ‘No onc whatever
amongst men,’ says Profcssor Smyth after record-
ing various cstimates of the precessional period,
¢ from his own or school knowledge, knew anything
about such a phenomenon, until Ilipparchus, some
1,000 ycars after the Great Pyramid’s foundation,
had a glimpsc of the fact; and yet it had been
ruling the hcavens for ages, and was recorded in
Ghizelt's ancicent structure’ To minds not moved
to most energctic forgctfulnecss by the spirit of
faith, it would appcar that when a squarc basc had

diameter of the carth, estimated from the accurate measurement of
a degree of latitude in the neighbourhood of the Great Pyramid,
would have madc the sacred cubit —taken at one 20,000,000th of
the diameter — equal to 24 98 British inches ; a closer approximation

than Professor Smyth's to the cstimated mean probable value of the
sacred cubit, =T :
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been decided upon, and its dimensions fixed, with
reference to the earth’s diameter and the ycar, the
diagonals of the squarc base were determined
also; and, if it so chanced that they corresponded
with some other perfectly independent relation,
the fact was not to be credited to the architects.
Morcover it is manifest that the closcness of such
a coincidence suggests grave doubts how far other
coincidences can be rclied upon as evidence of
design. It secms, for instance, altogether likely
that the architects of the pyramid took thc sacred
cubit cqual to one 20,000,000th part of the carth’s
diameter for their chicf unit of length, and in-
tentionally assigned to the side of the pyramid's
squarc basc a length of just so many cubits as
there are days in the ycar; and the closencss of
the coincidence between the measured length and
that indicatcd by this thcory strengthens the idea
that this was the builders’ purpose. But when we
find that an even closer coincidence immcediately
presents itsclf, which manifestly is a coincidence
only, the force of the cvidence before derived from
mere coincidence is pro fanto shaken. For con-
sider what this ncew coincidence rcally means, Its
nature may be thus indicated :—Take the number
of days in the year, multiply that number by 50,
and increasc the result in the same degree that the
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diagonal of a squarc excceds the side—then the
resulting number represents very approximately
the number of ycars in the grcat precessional
period.  The crror, according to the best modern
cstimatcs, is about one-575th part of the true
period. This is, of coursc, a mercly accidental
coincidence, for there is no conncction whatever in
naturc between the carth's period of rotation, the
shapec of a square, and the carth’s period of gyra-
tion. Yet this mecrcly accidental coincidence is
very much closer than the other supposcd to be
designed could be proved to be. It is clear, then,
that mere coincidence is a very unsafc cvidence of
design.

Of course the pyramidalists find a rcady reply
to such rcasoning. They arguc that, in the first
place, it may have been by express design that the
period of the carth’s rotation was madec to bear
this particular rclation to the period of gyration in
the mighty precessional movement ; which is much
as though onc should say that by express design
the height of Monte Rosa contains as many fect
as there are miles in the G,000th part of the sun's
distance.! Then, they urge, the architects werc

' It is, however, alinost impossible to mark any limits to what
may be regarded as cvidence of design by a coincidence-hunter, I
quote the following from the late Professor 1)e Morgan's Budget of
Laradoxes.  1laving mentioned that 7 occurs less frequently than

r32
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not bound to havc a squarc basc for the pyramid ;
they might have had an oblong or a triangular
base, and so forth—all which accords very ill with
the enthusiastic language in which the sclection
of a squarc basc had on other accounts bcen
applaudcd.

Next lct us consider the height of the pyramid.
According to thc best modern measurements, it
would scem that the hcight when the pyra-
mid tcrminated above in a pointed apex, must
have been about 486 fect. And from the com-
parison of thc best estimates of the base side with
the best cstimates of the hcight, it scems very
likely indeed that the intention of the builders was
to makc the hcight bear to the perimeter of the
basc the same ratio which the radius of a circle
bears to the circumference. Remembering the range

any other digit in the number expressing the ratio of circumference
to diamcter of a circle, he proceeds : ¢ A correspondent of my fricnd
Piazzi Smyth notices that 3 is the number of most frequency, and
that 3} is the ncarest approximation to it in simple digits, Professor
Smyth, whose work on Egypt is paradox of a very high order,
lacked by a great quantity of uscful labour, the results of which will
be made available by thosec who do not receive the paradoxcs, is
inclined to sce confirmation for some of his theory in these pheno-
mena.” In passing, I may mention as the most singular of these
accidental digit relations which I have yct noticed, that in the first
110 digits of the square root of 2, thc number 7 occurs more than
twice as often as cither § or 9, which cach occur eight times, 1 and 2
occurring each nine times, and 7 occurring no less than cighteen times,
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of difference in the basc measurcs, it might be sup-
posed that the exactness of the approximation to
this ratio could not be determined very satisfac-
torily. But as ccrtain casing stoncs have been

discovered which indicate with considerable exact- |

ness the slope of the original planc-surfaces of the
pyramid, the ratio of the height to the side of the
basc may be regarded as much more satisfactorily
detcrmined than the actual value of cither dimen-
sion. Of course the pyramidalists claim a degree
of precision indicating a most accurate knowledge
of the ratio between the diamcter and the circum-
ference of a circle; and the angle of the only
casing stonc mcasurcd being diversely estimated
at 51° 50" and 51° 52}, they consider §50° 517 14°3”
the true value, and infer that the builders regarded
the ratio as 314159 to 1. The real fact is, that
the modcern cstimates of the dimensions of the
casing stonces (which, by the way, ought to agrce
better if these stones are as well made as stated)
indicate the values 31439228 and 31396740 for
the ratio; and all we can say is, that the ratio
rcally uscd lay probably between these limits,
though it may have been outside cither.  Now the
approximation of cither is not rcmarkably close.
It requircs no mathematical knowledge at all to
determine the circumference of a circle much more

o v m————
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exactly. ¢TI thought it very strange, wrote a
circle-squarcr once to Dc Morgan (* Budgcet of
Paradoxes,’ p. 389), ‘that so many grcat scholars
in all ages should have failed in finding the truc
ratio, and have been determined to try mysclf!
I have been informed,’ procceds De Morgan, “that
this trial makes the diamcter to the circumference
as 64 to 201, giving the ratio cqual to 3'1410625
exactly. The result was obtained by the dis-
covcrer in three wecks after he first heard of the
existence of the difficulty. This quadrator has
since published a little slip and entered it at

~Stationers” Hall. He says he has donc it by

actual mecasurement; and I hear from a private
sourcc that hc uscs a disc of twelve inches dia-
mcter, which he rolls upon a straight rail” The
‘rolling is a very creditable onc; it is as much
below the mark as Archimedes was above it. Its
performer is a joiner who cvidently knows well
what hc is about when he mecasurcs; he is not
wrong by 1 in 3,000’ Such skilful mechanicians
as the builders of the pyramid could have obtained
a closer approximation still by mere mcasurcment,
Besides, as they were manifcstly mathematicians,
such an approximation as was obtaincd by Archi-
medes must have been well within their power;
and that approximation lics within the limits
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above indicated. DProfessor Smyth remarks that
the ratio was ‘a quantity which men in general,
and all human science too, did not begin to trouble
themsclves about until long, long ages, languages,
and nations had passed away after the building of
the Great Pyramid ; and after the scaling up, too,
of that grand primcval and prchistoric monument
of the patriarchal age of the carth according to
Scripturc.’ I do not know where the Scripture
rccords the scaling up of the Great Pyramid ; but
it is all but certain that during the very time when
the pyramid was being built astronomical obscrva-
tions werc in progress which, for their interpre-
tation, involved of nccessity a continual reference
to thc ratio in qucstion. No onc who considers
thc wonderful accuracy with which, ncirly two
thousand years before the Christian cra, the Chal-
dxans had detcrmined the famous cycle of the
Saros, can doubt that thcy must have observed the
hecavenly bodics for scveral centuries before they
could have achicved such a success ; and the study
of thc motions of the celestial bodics compels
‘men to trouble themsclves’ about the famous
ratio of thc circumference to the diamcter. LT

We now comce upon a ncw rclation (contained
in the dimensions of the pyramid as thus deter-
mined) which, by a strange coincidence, causes the

-
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height of the pyramid to appear to symbolisc the
distance of the sun. There were §,813 pyramid
inches, or 5,819 British inchcs, in the height of the
pyramid according to thc rclations alrcady indi-
cated. Now, in the sun's distance, according to
an estimate rccently adopted and freely uscd,'
there are 91,400,000 niilcs, or §,791 thousand mil-
lions of inchcs—that is, there are approximately as
many thousand millions of inchcs in the sun’s
distancc as thcre arc inches in the hcight of the
pyramid. If we take the rclation as cxact we
should infer for the sun’s distancc §,819 thousand
millions of inches, or 91,840,000 nilcs—an im-
mcnsc improvement on the cstimate which for so
many ycars occupicd a placc of honour in our

“books of astronomy. Bcesides, there is strong

rcason for bclicving that, when the results of
recent observations are worked out, the cstimatcd
sun distancc will be much ncarer this pyramid
valuc than cven to the value 91,400,000 recently
adopted. This result, which one would have
thought so damaging to faith in the cvidence from
coincidence—nay, quite fatal after the other case in
which a close coincidence had appeared by mecrest

' T have substituted this value in the article *Astronomy,’ of
the British Encyclopedia, for the estimate formerly used, viz.
95,233,055 milcs. But there is good reason for believing that
actual distance is nearly 932,000,000 miles.
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accident—is rcgarded by the pyramidalists as a
perfect triumph for their faith.

They conncect it with another coincidence, viz.
that, assuming the height determined in the way
alrcady indicated, then it so happens that the
height bears to half a diagonal of the basc the ratio
9 to 10. Sccing that the perimeter of the base
symboliscs the annual motion of the carth round
the sun, while the height represents the radius of a
circle with that perimeter, it follows that the hcight
should symbolisc the sun’s distance. ‘ That linc,
further,’ says Professor Smyth (speaking on bchalf
of Mr. W. Petric, the discovercr of this rclation),
“must represent ' this radius ‘in the proportion of
1 to 1,000,000,000" {or (i raised to power wmine),
‘because amongst other rcasons 10 to 9 is practi-
cally the shape of the Great Pyramid. For, this
building ‘ has such an anglec at the corners, that for
cvery ten units its structure advances inwards on
the diagonal of the basc, it practically riscs up-
wards, or points to sunshinc’ (sé) ‘by minc. Nine,
too, out of the tcn characteristic parts (viz. five
angles and five sides) being the number of those
parts which the sun shines on in such a shaped
pyramid, in such a latitude near the cquator, out of
a high sky, or, as thc Pcruvians say, when the sun
scts on the pyramid with all its rays.' The coinci-
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dence itsclf on which this perverse rcasoning rests
is a singular onc— singular, that is, as showing how
closc an accidental coincidence may run. It
amounts to this, that if thc number of days in the
ycar be multiplicd by 100, and a circle be drawn
with a circumference containing 100 times as many
inches as there arc days in the ycar, the radius of
the circle will be very ncarly onc-1,000,000,000th
part of the sun’s distance. Remembering that the
pyramid inch is assumcd to be onc-500,000,000th
part of the carth’'s diamcter, we shall not be far
from the truth in saying that, as a matter of fact,
the carth by her orbital motion traverses cach day
a distance cqual to two hundred times her own
diameter.  But of coursc this relation is altogether
accidental. It has no rcal causc in nature.!

Such rclations show that mere numerical coin-

' It may be matched by other coincidences as remarkable and as
little the result of the operation of any natural law. Take,for instance,
the following strange relation, introducing the dimensions of the sun
himself, nowhere, so tar as I have yet seen, introduced among pyra-
mid relations, even by pyramidalists : *If the plane of the ecliptic
were a true surface, and the sun were to commence rolling along
that surface towands the part of the carth’s orlit where she is at her
mean distance, while the carth commenced rolling upon the sun
(round onc of his great circles), cach globe turming round in the same
time—then, by the time the carth had rolled its way once round the
sun, the sun would have almost exactly reached the carth’s orbit,
This is only another way of saying that the sun’s diamecter excceds

the canth’s in almost exactly the same degree that the sun’s distance
exceeds the sun's diameter.’
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cidences, however close, have little weight as cvi-
dencee, except where they occur in serics.  LEven
then they require to be very cautiously regarded,
sccing that the history of science records many
instances where the apparent law of a scries has
been found to be falsificd when the theory has
been extended.  Of course this reason is not quoted
in order to throw doubt on the supposition that the
height of the pyramid was intended to symbolise
the sun’s distance. That supposition is simply in-
admissible if the hypothesis, according to which the
height was alrecady independently determined in
another way, is admitted. Eithcr hypothesis
might be admitted were we not certain that the
sun’s distance could not possibly have been known
to the builders of the pyramid ; or both hypothescs
may be rcjected ; but to admit both is out of the
qucstion.

Considering the multitude of dimensions of
length, surface, capacity, and position, the great
number of shapes, and the varicty of material
existing within the pyramid, and considering,
further, the cnormous number of rclations (pre-
sented by modern scicnce) from among which to
choose, can it be wondcred at if fresh coincidences
arc being continually recognised?  If a dimension
will not serve in one way, usc can be found for it in
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aiother ; for instance, if some mcasurc of length
docs not correspond closcly with any known dimen-
sion of the earth or of the solar system (an unlikely
supposition), then it can be understood to typify an
intcrval of time. If, cven after trying all possible
changes of that kind, no coincidence shows itsclt
(which is all but impossiblc), then all that is nceded
to secure a coincidencc is that the dimensions should
be manipulated a little.

Lct a single instance suffice to show how the
pyramidalists (with pcrfect honesty of purposc)
hunt down a coincidence. The slant tunncl alrcady
described has a transverse hcight, once no doubt
uniform, now giving various mcasures from 47'14
pyramid inches to 47°32 inches, so that the vertical
height from the known inclination of the tunncl
would be cstimated at somewhcere between §2,64
inches and 52:85. Ncither dimension corresponds
very obviously with any mcasurcd distance in the
carth or solar system. Nor when we try periods,
arcas, &c., does any very satisfactory coincidence
present itself.  But the difficulty is casily turned
into a ncw proof of design.  Putting all the obser-
vations togcther (says DProfessor Smyth), ‘I
deduced 47°24 pyramid inches to be the transverse
height of the cntrancc passage ; and computing
from thence with the obscrved angle of inclination
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the vertical height, that camc out §2°76 of the same
inches. But the sum of those two hcights, or the
height taken up and down, cquals 100 inches,
which length, as clsewhere shown, is the gencral
pyramid linear representation of a day of twenty-
four hours. And the mcan of the two heights, or
the height taken onc way only, and impartially to
the middle point between them, cquals fifty inches ;
which quantity is, thercfore, the gencral pyramid
lincar representation of only half a day. In which
casc, let us ask what the entrance passage has to do
with half rather than a whole day?’

On relations such as these—which, if really
intended by the architect, would imply an utterly
fatuous habit of conccaling claboratcly what he
desired to symbolise—the pyramidalists base their
belief that ‘a Mighty Intclligence did both think
out the plans for it, and compel unwilling and igno-
rant idolaters, in a primal age of the world, to work
mightily both for the future glory ot the onc truc
God of Revelation, and to establish lasting pro-
phetic testimony touching a further development,
still to take place, of the absolutcly Divine Christian
dispensation.’
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CHAPTER IIL

THE PROBLEM OF TIIE PYRAMIDS.

So far as conditions of the soil, surrounding
country, and so forth, arc conccrned, few positions
could surpass that sclected for the Great Pyramid
and its companions. Thc pyramids of Ghizch
(fig. 1) are situated on a platform of rock, about
150 fect above the level of the desert.  The largest
of them, the pyramid of Cheops, stands on an
elevation frcc all around, insomuch that less sand
has gathered round it than would otherwisc have
been the case. How admirably suited these pyra-
mids arc for obscrving-stations is shown by the
way in which they arc themsclves scen from a
distance. It has been remarked by every one who

“has seen the pyramids that the scnse of sight is

deceived in the attcmpt toappreciate their distance
and magnitude. ‘ Though removed sevcral leagues
from the spectator, they appear to be close at
hand ; and it is not until he has travelled some
miles in a direct line towards them, that he
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becomes sensible of their vast bulk and also of the
pure atmosphere through which they are viewed.’
In all the Egyptian pyramids, there is evidence
ot an astronomical plan. In thc Great Pyramid we
find cvidence that such a plan was carricd out with
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FiG. 1. PLAN oF 1ur Pyrasiuos or Giieran,
1. Pyramid of Cheops, or Great Pyramid.
2. Pyramid of Chephren, or second pyramid.
3- Pyramid of Mycerinus, or thind pyramid.
4 Pyramid of Asychis, or fourth pyramid.

grcat skill, and with an attention to points of
dectail which shows that, for somc rcason or other,
the cdifice was required to be most carcfully built
in a speccial astronomical position. It matters
little at this stage of the inquiry whether we sup-
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pose thc pyramid was erected for astronom.ical

observation or not. It was certainly constructed

in accordance with astronomical observations of

it great accuracy, and conducted with great skill.
. ‘ Moreover, it is obvious that to obtain such ac-
- curacy, the building was madc to serve, while it
was being built, the purposc of an astronomical
v obscrvatory. Just as the astronomer in our own
‘ time uscs the instrument he is sctting up to adjust
and make cxact the position of thc masonry on
which it stands, so the builders of the Great Pyra-
mid used the passages which they mare within it
to determine, with thc greatest accuracy attainable
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g by them, the proper position of each part of it, up
4, ) to the so-called King’s Chamber, at lcast, and pro-
“ bably higher.

L So much is certain. Evecry featurc thus far

, discovered in the Great Pyramid corresponds with
i this thcory, and some fcaturcs can be cxplained on
: no other.

With regard to their astronomical position, it
seems clear that the builders intended to place
g | the Great Pyramid precisely in latitude 30" or, in

‘ other words, in that latitude where the true pole of

. the heavens is one-third of the way from the
Lo horizon to the point overhecad (the zenith), and
where the noon sun at true spring or autumn
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(when the sun rises almost exactly in the cast, and
scts almost exactly in the west) is two-thirds of
the woy from the horizon to the point overhead.
In an obscrvatory sct cxactly in this position,
somc of the calculations or gcometrical construc-
tions (as the casc may lLic) involved in astronomical
problems arc considerably simplificd. The first
problem in Euclid, for example, by which a tri-
angle of thrce cqual sides is made, affords the
mcans of drawing the proper angle at which the
mid-day sun in spring or autumn is raiscd above
the horizon, and at which the pole of the hcavens
is removed from the point overhcad. Rclations
depending on this angle arc also more readily
calculated, for the very same reason, in fact, that
the angle itself is more readily drawn.  And
though the builders of the¢ Great Pyramid must
have been advanced far beyond the stage at which
any difficulty in dcaling dircctly with other angles
would be involved, yct thcy would perccive the
great advantage of having onc among the angles
cntering into their problems thus conveniently
chosen.  In our time, when by the usc of logarith-
mic and other tables, all calculations are grcatly
simplificd, and when also astronumers have learncd
te recognise that no possible choicc of latitude
would simplify their labours (unless an observatory
G




82 THE GREAT PYRAMID.

could be sct up at the North Polc itsclf, which
would be in other respects inconvenient), matters
of this sort are no longer worth considering, but
to the mathcematicians who planned the Great
Pyramid thcy would have possessed cxtreme
importancc.

To sct the centre of the pyramid’s future basce
in latitude 30° two mcthods could be used—the
shadow method, and the polc-star mcthod. If at
noon, at thc secason when the sun rosc duc cast
and set due west, an upright A ¢ were found to
throw a shadow C D, so proportioned to A C that
AcD wonld be one-half of an cqual-sided triangle,
then, theorcetically, the point where this upright
was placed would be in latitude 30°.  As a matter
of fact it would not be, becausce the air, by bending
thc sun's rays, throws thc sun apparently somec-
what above his truc position. Apart from this, at
the time of truc spring or autumn, the sun docs
not sccm to risc duc cast, or sct duc west, for he is
raiscd above the horizon by atmospheric rcfrac-
tion, before he has really reached it in the morning,
and hc remains raised above it after he has really
passed below—understanding the word “really’ to
rclate to his actual gcomctrical diicction. Thus,
at true spring and autumn, thc sun riscs to the
north of cast and sets slightly to the north of west.
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The atmospheric refraction is indced so marked, as
respects these parts of the sun's apparent course,
that it must have been quickly recognised.  I’ro-
bably, howcver, it would be regarded as a pecu-
liarity only affecting the sun when close to the
horizon, and would be (correctly) associated with
his apparent change of shape when so situated.
Astronomers would be prcvented in this way from
using thc sun’s horizontal position A

at any scason to guide them with

respect to the cardinal points, but

they would still consider the sun,

when raised high above the hori- § C D
zon, as a suitable astronomical Fii. 2,
index (so to speak), and would have no idea
that even at a height of sixty degrees above the
horizon, or scen as in dircction D A, fig. 2, he i3 scen
appreciably above his truc position.

Adopting this mcthod—thc shadow mcthod—to
fix the latitudc of the pyramid’s base, they would
conccive the sun was sixty degrees above the hori-
zon at noon, at truc spring or autumn, when in
rcality he was somcwhat below that clevation.
Or, in other words, they would conccive they were
in latitude 30° north, when in reality they were
farther north (the mid-day sun at any season
sinking lowcr and lower as we travel farthcr and

3
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farther north). The actual amount by which, sup-
posing thcir obscrvations exact, thcy would thus
sct this station north of its proper position, would
dcpend on the refractive qualities of the air 'in
Egypt. But although therc is some slight differ-
cnce in this respect between Egypt and Green-
wich, it is but small; and we can dctermine from
thc Greenwich refraction tables, within a very
slight limit of crror, thc amount by which the
architects of the Great I'yramid would have sct
the centre of the basc north of latitude 30° if they
had trusted solely to the shadow mcthod. The
distance would have bcen as nearly as possible
1,125 yards, or say three furlongs.

Now, if thcy followed the other method, ob-
scrving thc stars around the pole, in order to
determine the clevation of the truc polc of the
hcavens, they would be in a similar way cxposcd
to error arising from the cficcts of atmospheric
refraction.  They would proceed probably some-
what in this wisc:—Using any kind of dircction-
lines, they would take the altitude of their polar
star (1) when passing immediatcly under the pole,
and (2) when passing immediatcly above the pole.
The mcan of the altitudes thus obtained would be
the altitude of the true polc of the hcavens. Now,
atmosplicric refraction affects the stars in the same
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way that it affects the sun, and the ncarer a star is
to the horizon, the more it is raiscd by atmospheric
refraction. The pole.star in both its positions—
that is, when passing below the pole, and when
passing above that point—is raiscd by rcfraction,
rathcer more when below than when above; but
the cstimated position of the pole itsclf, raised by
about the mecan of thesc two cffects, is in fact
raiscd almost cxactly as much as it would be if it
were itsclf dircctly observed (that is, if a star occu-
picd the pole itsclf, instead of merely circling close
round the pole). We may then simplify matters
by leaving out of considcration at present all
questions of the actual pole-star in the time of
the pyramid builders, and simply considering how
far thcy would have sct the pyramid's base in
error, if thcy had determined their latitude by
obscrving a star occupying the position of the true
polc of the hecavens.

They would have c¢ndeavoured to determine
where the pole appears to be raised exactly thirty
degrees above the horizon.  But the cffect of re-
fraction being to raisc cvery celestial object above
its true position, they would have supposed the
pole to be raised thirty degrees, when in reality it
was less raised than this. In other words, they
would have supposcd they were in latitude 30°
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when, in rcality, they were in some lower latitude,
for the polc of the heavens riscs higher and higher
above the horizon as we pass to higher and higher
latitudes. Thus they would sct their station some-
what to the south of latitude 30°, instcad of to the
north, as when they were supposed to have used
the shadow mecthod. Hecre again we can find how
far thcy would sct it south of that latitude. Using
the Greenwich refraction table (which is the same
as Besscl's), we find that thcy would have made a
much greater crror than when using the other
method, simply because they would be observing a
body at an clevation of about thirty degrees only,
whereas in taking the sun's mid-day altitude in
spring or autumn, they would be observing a body
at twice as grecat an clevation. The crror would
be, in fact, in this casc, about 1 mile 1,512 yards.
It sccms not at all unlikely that astronomecrs,
so skilful and ingcnious as the builders of the
pyramid manifestly were, would have cmployed
both mcthods. In that case they would certainly
have obtained widcly discrepant results, rough as
their means and methods must unquestionably
have been, compared with modern instruments and
methods. The exact dctermination from the
shadow plan would have sct them 1,125 yards to
the north of the truc latitude; while the exact
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dctermination from the pole-star method would
have sct them 1 mile 1,512 yards south of the true
latitude. Whether they would thus have been led
to detect the cffect of atmospheric refraction on
cclestial bodies high above thc horizon may be
open to question.  But certainly they would have
recogniscd the action of some causc or other,
rendering onc or other method, or both methods,
unsatisfactory. If so, and we can scarcely doubt
that this would actually happen (for certainly they
would reccognisc the theorctical justice of both
mcthods, and we can hardly imaginc that having
two available mecthods, thcy would limit their
opcrations to onc mcthod only), thcy would
scarccly sce any better way of proceeding than to
take a position intcrmediate between the two
which thcy had thus obtaincd. Such a position
would lic almost exactly 1,072 yards south of true
latitude 30° north.

Whether the architects of thc pyramid of
Cheops really procceded in this way or not, it is
certain that they obtained a result corresponding
so well with this that if we assume they really did
intend to sct the basc of thc pyramid in lati-
tudc 30°, we find it difficult to persuadc ourselves
that they did not follow somc such coursc as I
have just indicated—the coincidence is so close
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considcring the naturc of the observations involved.
According to Professor Piazzi Smyth, whose obscr-
vational labours in rclation to the Great Pyramid are
worthy of all praise, the centre of thc basc of this
pyramid lics about 1 milc 568 yards south of the
thirtieth parallcl of latitude. This is 944 yards
north of the position thcy would have deduced
from the pole-star mcthod ; 1 mile 1,693 yards
south of the position they would have deduced
from the shadow mcthod; and 1,256 yards south
of the mean position between the two last named.
The position of the basc scems to prove beyond
all possibility of question that the shadow method
was not the method on which sole or chief rcliance
was placed, though this method must have been
known to thc builders of the pyramid. It docs
not, however, prove that the star method was the
only mcthod followed. A distance of 944 yards
is so small in a mattcr of this sort that we might
fairly enough assumc that thc position of the base
was dctcrmined by thc polesstar method. If, how-
cver, we supposed the builders of the pyramid to
have been cxceedingly skilful in applying the
mcthods availablc to them, we might not unreason-
ably conclude from the position of thc pyramid's
basc that thcy used both the shadow mecthod and
the pole-star mcthod, but that, recognising the
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superiority of the lattcr, they gave greater weight
to the result obtained by cmploying this method.
Supposing, for instance, thcy applied the pole-star
method three times as often as the shadow mcthod,
and took the mean of all the results thus obtained,
then the deduced position would lie three times as
far from the northern position obtaincd by the
shadow mcthod as from the southcrn position ob-
taincd by the pole-star mcthod. In this case their
result, if correctly deduced, would have been only
about 156 yards north of thc actual present
position of the centre of the basc.

It is impossible, however, to place thc lcast
rcliance on any calculation like that made in the
last few lines. By & posteriori rcasoning such as
ths onc can prove almost anything about the
pyramids. IFor obscrve, though presented as
@ priori reasoning, it is in rcality not so, being
based on the obscrved fact, that the truc position
lies morc than three times as far from the northerly
limit as from the southern onc. Now, if in any
other way, not open to cxception, we knew that
the builders of the pyramid used both the sun
method and the star method, with perfect observa-
tional accuracy, but without knowledge of the laws
of atmospheric refractior, we could infer from the
observed position the precisc relative weights they
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attached to the two methods. But it is altogcther
unsafe, or, to spcak plainly, it is in the logical scnse
a perfectly vicious manncer of reasoning, to ascer-
tain first such rclative wcights on an assumption
of this kind, and, having so found them, to asscrt
that the relation thus dctected is a probable one in
itsclf, and that sincc, when assumed, it accounts
preciscly for the observed position of the pyramid,
therefore the pyramid was posited in that way and
no other. It has becn by unsound rcasoning of
this kind that ninc-tenths of the absurditics have
been established on which Mr. Taylor and Professor
Smyth and their followers have cstablished what
may be called the pyramid religion.

All we can fairly assume as probablc from the
cvidence, in so far as that cvidence bears on the
results of d priori considerations, is that the
builders of the Great Pyramid preferred the pole-
star mcthod to the shadow mcthod, as a mcans of
dctermining the truc position of latitude 30° north.
They scem to have applied this method with great
skill, considcring the means at their disposal, if we
supposc that thcy took no account whatever of the
influence of refraction. If thcy took refraction
into account at all, they considcrably undcrrated
its influence.

Piazzi Smyth's idca that thcy knew the precise



THE PROBLEM OF THE PYRAMIDS. ot

position of the thirticth parallel of latitude, and
also the precisc position of the parallel, where,
owing to refraction, the pole-star would appear to
be thirty degrees above the horizon, and delibe-
rately sct the base of the pyramid between these
limits (not cxactly or ncarly cxactly half way, but
somcwhere between them), cannot be entertained
for a moment by any onc not preparcd to regard
the whole history of the construction of the pyra-
mid as supcrnatural. My argument, let me note
in passing, is not intended for persons who take
this particular view of the pyramid, a view on
which reasoning could not very well be brought to
bear.

If the star method had been used to determine
the position of the parallel of 30° north latitude,
we may be certain it would be used also to orient
the building. I’robably, indced, the very structures
(temporary, of course) by which the final obsecrva-
tions for the latitude had been made, would remain
available also for the oricntation. These structures
would consist of uprights so placed that the line
of sight along their extremitics (or along a tube
perhaps borne aloft by them in a slanting posi-
tion) pointed to thc pole-star when immediately
below or immediatcly above the pole.  Altogether
thc more convenient direction of the two would
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be that towards the polc-star when below the pole.
The extremities of thesc uprights, or the axis of
the upraised tube, would lie in a north-and-south
line considerably inclined to the horizon, because
the pole itself being thirty degrces above the
horizon, thc pole-star, whatcver star this might
be, would be high above the horizon cven when
exactly under the pole. No star far from the pole
would serve to determine the meridian linc of the .
pyramid’s basc, or rather the meridian line corre-
sponding to the position of the underground passage
directed towards the pole-star when immediatcly
under the pole.

A linc at right angles to the meridian line thus
obtained would lic due cast and west, and the true
position of the cast-and-west line would probably
be better indicated in this way than by direct
obscrvation of the sun or stars. If dircect obscrva-
tion were made at all, it would be made not on
the sun in the horizon ncar the time of spring
and autumn, for the sun's position is then largely
affected by refraction. The sun might be observed
for this purposc during the summer months, at
moments when calculation showed that he should
be duc east or west, or crossing what is technically
termed the prime vertical.  Possibly the.so-called
azimuth trenches on the cast side of the Great
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Pyramid may have been in some way associated
with observations of this sort, as the middle trench
is dirccted considerably to the north of the cast
point, and not far from the dircction in which the
sun would risc when about thirty dcgrees (a favourite
angle with the pyramid architects) past the vernal
cquinox. But I lay no stress on this point. The
mcridian linc obtained from the underground
passage would have given the builders so ready a
mcans of dctermining accuratcly the cast-and-west
lines for the north-and-south cdges of the pyra-
mid's basc, that any other obscrvations for this
purposc can hardly have been more than sub-
sidiary. They could in the first placc sct up a
pointed upright, as A B in fig. 3, at the middle of
the northern edge of the basc, and another shorter
one, C D, so that at onc of the cpochs, it would not
matter which, an cyc placed as at E would sce the
points ¢ and E in the same straight linc as the pole-
star S. Then the line b B would lic north and
south.

This would only be a first rough approximation,
however.  The builders would require a much more
satisfactory north-and-south linc than D 1. At
this stage of proccedings, what could bc more
perfect as a method of obtaining the true bearing
of the pole than to dig a tubular hole into the solid

——
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rock, along which tube the pole-star at its lower
culmination should be visible? Perfect stability
would bc thus cnsurcd for this fundamental direc-
tion-linc. It would be casy to obtain the dircction
with great accuracy, cven though at first starting
the borings were not quite correctly made. And
the farther thce boring was continucd downwards
towards the south, the greater the accuracy of the
dircction-line thus obtained. Of course there could
be no question whatever in such underground
boring of the advantage of taking the lower passage
of the pole-star, not the upper.  For a linc dircctly
from thc star at its upper passage would slant
downwards at an angle of more than thirty degrecs
from the horizon, while a linc dircctly from the
star at its lower passage would slant downwards at
an angle of lcss than thirty degrecs; and the
smaller this angle the less would be the length and
the less the depth of the boring required for any
given horizontal range.

Besides perfect stability, a boring through the
solid rock would present another most important
advantagce over any other method of orienting the
base of the pyramid. In the casc of an inclined
direction-line above the level of the horizontal basc,
there would be the difficulty of dctermining the
precise position of points undcr the raised line ; for
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manifest difficultics would arisc in letting fall
plumb-lincs from various points along the optical
axis of a raised tubing. But nothing could be
simpler than the plan by which the horizontal line
corresponding to the underground tube would be
dcterminced.

To obtain this, thcy would bore a slant passage
in the sclid rock, as D G, which should point

%

Stk orth

Fi1G. 3. SHOWING How ThE BUILDERS OF THE PykAMID PRORARLY
OBTAINED THEIR BAsk,

dircectly to the pole-star s when duc north, starting
their boring by reference to the rough north-and-
south line b 1, but guiding it as thcy went on by
noticing whether the pole-star, when duc north,
rcmained visible along the passage.  But they
would now have to make a sclection between its
passage above the pole and its passage below the
pole. In using the uprights b and B, they could
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take cither the upper or the lower passage; but the
underground boring could have but onc direction,
and thcy must choosc whichever of the two passages
of the star they preferred. As alrcady remarked they
would take the lower passage, notonly as the more
convenicnt passage for obscrvation, but because the
length of their boring D G would be less, for a given
horizontal range F D, if the lower passage of the
star s wcre taken, than it would be for the upper
passagc, when its direction would be as b G'.

When they had bored far enough down to have
a sufficicnt horizontal range ¥ D (the longer this
range, of coursc, the trucr the north-and-south
direction), they would still have to ascertain the
truc position of I, the point vertically above «.
For this purposc they would get ¥ first as truly as
they could from the line b B prolonged, and would
bore down from ¥ vertically (guiding the boring: of
course, with a plumb-linc) until they reached the
space opened out at G.  The boring F G might be
of very small diameter.  Noting where the plumb-
line let down from F to G rcached the floor of the
space G, they would ascertain how far ¥ lay to the
cast or to thc west of its proper position over the
centre of the floor of this space. Correcting the
position of F accordingly, they would have ¥ b the
truc north-and-south linc.
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This method could give results of considerable
accuracy ; and it is the only method, in fact, which
could do so. \When, thcrefore, we find that the
basc of the pyramid s oriented with singular
accuracy, and secondly that just such a boring as
D G exists bencath the base of the pyramid,
running three hundred and fifty feet through the
solid rock on which the pyramid is bwilt, we cannot
well refuse to belicve that the slant passage was
bored for this purpose, which it was so well fitted
to subserve, and which Zas been so well subserved
in some way.

In all the pyramids of Ghizch, indced, there is
such a tunnclling as we might expect on almost
any theory of the rclation of the smaller pyramids
to the great one.  But the slant tunnel under the
great pyramid is constructed with far greater skill
and care than havc been bestowed on the tunnels
under the other pyramids. Its length underground
amounts to morc than 350 fect, so that, viewed
from the bottom, the mouth, about four fcet across
from top to bottom on the squarc, would give a
sky range of rather lcss than onc-third of a degrec,
or about onc-fourth morc than the moon's apparent
diamecter. But of course thcre was nothing to
prevent the observers who used this tube from
greatly narrowing thesc limits by using diaphragms,

H




-+ x

o8 THE GREAT PYRAMID,

one covering up all the mouth of thec tube, except
a small opening ncar the centre, and another cor-
respondingly occupying the lower part of the tube
from which the observation was made.

It scems satisfactorily made out that the object
of the slant tunnel, which runs 350 fect through the
rock on which the pyramid is built, was to obscrve
the Pole-star of the period at its lower culmination,
to obtain thence the true dircction of the north
point. The slow motion of a star very ncar the
pole would causc any crror in timc, when this
obscrvation was madc, to be of very little impor-
tance, though we can understand that even such
observations as these would remind the builders of
the pyramid of the absolute necessity of good time-
mcasurements and timc-observations in astronomi-
cal rescarch.

If this opinion is adopted, and for my own part
I cannot scc how it can well bc questioned, we
cannot possibly accept the opinion that the slant
tunncl was bored for another purposc solely, or
even chiefly, unless it can be shown that that other
purposc in the. first place was csscntial to the plans
of the buildcrs, in the sccond place could be sub-
scrved in no other way so well, and in the third
place was manifestly subserved in this way to the
knowledge of those who made the slant borings.
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Finding this point clcarly madc out, we can
fairly use the observed direction of the inclined
passage to determinc what was the position of the
Pole-star at the time when the foundations of the
great pyramid were laid, and cven what that Pole-
star may have been.  On this point therc has never
been much doubt, though considerable doubt exists
as to the cxact cpoch when the star occupicd the
position in question. According to the observa-
tions made by DIrofessor Smyth, the entrance
passage has a slope of about 26° 27’, which would
have corresponded, when refraction is taken into
account, to the clevation of thc star obscrved
through the passage, at an angle of about 2¢° 29’
above the horizon. The truc latitude of the pyra-
mid being 29° 58’ 51”, corresponding to an cleva-
tion of the true polc of the hcavens by about
30° " above the horizon, it follows that if Profcssor
Smyth obtained the true angle for the entrance
passage, the Dole-star must havc been about
3° 314 from the pole. Smyth himself considers
that wc ought to infer the angle for the entrance
passage from that of other internal passages,

presently to be mentioned, which he thinks were .

manifestly intended to be at the same angle of in-
clination, though dirccted southwards instcad of

northwards. Assuming this to be the case, though
ua
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for my own part I cannot see why we should do so
(most certainly we have no & priors reason for so
doing), we should have 26° 18’ as about the required
angle of inclination, whence we should get about
3° 42’ for the distance of the Pole-star of the pyra-
mid’s time from the truc pole of the heavens. The
diffcrence may seem of very slight importance, and
I notc that Professor Smyth passes it over as if it
really wcre unimportant; but in rcality it corrc-
sponds to somewhat large timc-differences.

In the year 2170 RC., and again (last bcfore
that) in the ycar 3350 B.C, and also for scveral
years on either sidc of thosc dates, a certain bright
star did look down that boring, or, more precisely,
could be scen by any onc who looked up that bor-
ing, when the star was just bclow the pole in its cir-
cuit round that point. The star was a very impor-
tant onc among thec old constellations, though it has
since considerably faded in lustre, being no other
than the star Alpha of the constcllation the Dragon,
which formerly was the polar constellation. For
hundreds of years before and after the dates 3350
and 2170 B.C,, and during theentire interval between
those dates, no other star would at all have suited
the purposes of the builders of the pyramid ; so that
we may be tolcrably sure this was the star they
employed, Therefore the boring, when first made,
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must have been dirccted towards this star. We
conclude, then, with considerable confidence, that it
was somewhcre about onc of the two dates 3350
B.C, and 2170 B.C, that the crection of the great
pyramid was begun. And from the rescarches of
Egyptologists it has become all but ccrtain that the
earlicr of these dates is very near the correct epoch.
But though the boring thus secrves the purpose of
dating the pyramid, it scems altogcther unlikcly
that the builders of the pyramid intended to record
the pyramid’s age in this way. They could have
donc that, if they had wanted to, at once far more
casily and far morc exactly, by carving a suitable
record in one of the inner chambers of the building.
But nothing yct known about the pyramid suggests
that its builder wanted to tell future ages anything
whatever.  So far from this, the pyramid was care-
fully planned to reveal nothing. Only when men
had first destroycd the casing, next had found their
way into the descending passagce, and then had, in
the roughest and least skilful manner conccivable
(cven so, too, by an accident), discovered the great
ascending gallcry, were any of the sccrets of this
mighty tomb revealed —for a tomb and nothing
clse it has been ever since Cheops died.  Toassert
that all these cvents lay within the view of the
architect who secmed so carcfully to endeavour to
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render them impossible, is to ask that men should
sct their rcasoning faculties on one side when the
pyramid is in question. And lastly, we have not a
particle of cvidence to show that the builders of the
pyramid had any idea that the date of the building
wonld be indicated by the position of the great slant
passages. Thcy may have noticed that the Polc-
star was slowly changing its position with respect
to the truc pole of the hecavens; and thcy may
even have recognised the rate and direction in vhich
the Pole-star was thus moving. But it is utterly
unlikely that thcy could have detected the fact that
the pole of the hcavens circles round the pole of the
ecliptic in the mighty precessional period of
25,020 yecars;' and unless they knew this, they

' If the architect of the great pyramid knew anything about the
great precessional period, then -unless such knowledge was mi-
raculously communicated —the astronomers of the pyramid’s time
must have had cvidence which could only have been obtained during
many hundreds of years of exact olwervation, following of course
on a long period during which comparatively imperfect astronomi-
cal methods were employed.  Their astronomy must therefore have
had its origin long before the date commonly assigned to the Flond.
In passing I may remark that in a paper on the pyramid by AbLhé
Moigno, that worthy but somewhat credulous ceclesiastic makes a
remark which seems to show that the stability and perfection of the
great pyramid, and therefore the architectural skill acquired by the
Egyptians in the year 2170 B.C. (a date he accepts), proves in some
unexplained way the comparative youth of the human race. To
most men it would secm that the more perfect men's work at any
given date, the longer must have been the precuding interval during
which men were acquiring the skill thus displayed, On the coa-
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~would not know that thc position of thc slant
passage would tell futurc gencrations aught about
the pyramid’s date. On all thcse accounts (1)
because the builders probably did not care at all
about our knowing anything on the subject, (2)
becausc if they did they would not have adopted so
clumsy a method, and (3) becausc there is no reason
for belicving, but every rcason for doubting, that
they knew the passage wonld tell futurc ages the
date of the pyramid's crection, we must regard as
utterly improbable, if not uttcrly untenable, the
proposition that the builders had any such purpose
in vicw in constructing the slant passage.
I am thercfore somewhat surprised to find Sir
E. Beckett, who docs not accept the wild idcas of
the pyramid rcligionists, ncvertheless dwelling, not
on the manifest value of the slant passages to
builders desiring to oricnt such an cdifice as the
great pyramid, but on the idea that thosc builders
may have wanted to rccord a datc for the bencfitof
futurc ages. After quoting a remark from Mr.
Wackerbarth’s amusing review of Smyth's book, to
the cffect that thc hypothesis about the slant

trary, the pyramids, says Abb¢ Moigno, ‘give the most solemn
contradiction to those who would of sct purpuse throw back the
origin of man to an indefinitc remotencs-.’ It would have beca
well if he had explained how the pyramids do this.
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passage is liable to the objcction that, the mouth
of the passage being walled up, it is not casy to
conceive how a star could be obscrved through it,
Beckett says,  Certainly not, after it was closed ;
but what has that to do with the question whether
the builders thought fit to indicate the date to any-
one who might in after ages find the passage, by
reference to the celestial dial, in which the pole of
the carth travels round the pole of the ccliptic in
25,827 years, like the hand of a clock round the
dial?’' But in reality there is no more extravagant
supposition among all thosc idcas of the pyramid-
alists (which Beckett justly regards as among the
wildest illustration of ‘the province of the imagina-
tion in scicnce ) than the notion that this motion of
the pole of the carth was known to the builders of
the pyramid, or that, knowing it, thcy adopted so
prepostcrous a mcthod of indicating the date of
their labours.

Let us return to the purposes which scem to
have bcen actually present in the minds of the
pyramid builders.

Having duly laid down the north-and-south
line F D, in fig. 5, and being thus ready to cut out
from the nearly level face of the solid rock the
corner sockets of the square base, they would have
to choose what size they would give the base. This
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would be a question depending partly on the nature
of the ground at their disposal, partly onthec expense

to which King Chcops was prcpared to go. The”

question of expense probably did not influcnce him
much ; but it rcquircs only a bricf inspection of the
region at his disposal (in the required latitude, and
on a firm rock basis) to scc that the nature of the
ground sct dcfinite limits to the basc of the build-
ing hc proposed to crect. As Piazzi Smyth re-
marks, it is sct close to the very verge of the
clevated platcau, cven dangcrously ncar its edge.
Assuming the centre of the basc determined by the
latitude obscrvations outside, the limit of the size
of the basc was dctermined at once. And apart
from that, the hill country dircctly to the south of
the great pyramid would not havc permitted any
considcrable extension in that direction, while on
the east and west of its present position the platcau
does not cxtend so far north as in the longitude
actually occupicd by the pyramid.

These considerations probably had quitc as
much to do with the sclection of the dimcnsions of
thc base as any that havc been hitherto insisted
upon. Sir E. Beckett says, after showing that the
actual size of the base was in othcr respects a con-
venicnt one (in its numerical relation to previous
measurcs), the great pyramid ‘must be some size,’

“—-—
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but ¢ why Cheops wanted his pyramid to be about’
its actual size he docs not profcss to know. Yet, if

® the latitude of thc centre of the base were really

dctermined very carcfully, it is clcar that the
ncarcst, and in this case the northern, verge of the
rock plateau would limit the size of the basc; and
we may say that the size sclected was the largest
which was available, subject to the conditions
respecting latitude. True, the latitude is not cor-
rectly determined ; but we may fairly assume it
was mcant to be, and that the actual centre of the

. base was supposed by the builders to lie cxactly in

latitude 30 degrees north.

However, we may admit that the dimensions
adopted were such as the builders considered con-
venient also. I fear Sir E. Beckett's explanation
on this point, simplc and commonplace though it is,
is preferable to Professor Smyth'’s. If, by the way,
the latter were right, not only in his views, but in
the importance he attaches to them, it would be no
mere fagon dc parler to say ‘1 fear;’ for a rather
unpleasant fatc awaits all who ¢ shortenthe cubit’ as
Sir E. Beckett does. ‘I will not attempt, says
Professor Smyth, ‘to say what the ancient Egyp-
tians would have thought’ of certain ¢ whose car-
riages,’ it scems, ‘try to stop the way of great
pyramid research,’ * for I am horrificd to remember
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the Pharaonic pictures of human souls sent back
from heaven to carth, in the bodics of pigs, for far
lighter offences than shortcning the national cubit.’
Sir E. Beckett has sought to shorten the pyramid
cubit, which with Smyth is ¢ the sacred, Hebrew
carth-commensurable, anti-Canite cubit, a far
hecavicr offence probably than merely ¢ shortening
the national cubit’ But aftcr all, it is unfortunatcly
too truc, that if the shorter cubit which Beckett
holds to have been used by the pyramid builders
was not so uscd, the pyramid docs its best to sug-
gost that it was; and if Beckctt and those who
follow him (as I do in this respect) are wrong, the
pyramid and not thcy must be blamed. For, apart
from the trifling dctail that the Hebrew cubit of
25 inches is entirely imaginary,  neither this cubit,
nor any multiple of it, is to be found in a singlc onc
of all Mr. Smyth's multitude of measurcments,
cxcept two cvidently accidental multiples of it in
the diagonals of two of the four corner sackets in
the rock ; which are not cven square, and could
never have been scen again after the pyramid was
built, if the superstructure had not been broken up
and stolen, which was probably the last thing that
Chcops or his architect cxpected.” But of the
other cubit, ‘the pyramid and the famous marble
* Coffer,” in the king’s chamber (which was doubt-
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less also Chcops'’s coffin until his body was * resur-
rectionised ” by the thicves who first broke into the
pyramid), do contain clcar indications.” The cubit
referred to is the working cubit of 20} inchcs, or
about a fiftieth of an inch less. For a person of
average height, it is cqual to about the distance
from the elbow to the tip of the middle finger, plus
a hand’s-brcadth, the former distance bcing the
natural cubit (for a person of such height). The
natural cubit is as nearly as possiblc half-a-yard,
and most probably our yard mcasure is derived
from this shorter cubit. The working cubit may be
regarded as a long half-yard, thc double working
cubit or working Egyptian yard mecasure, so to
spcak, being 414 inches long.

The length of thc base-circuit of the great pyra-
mid may be most casily remembered by noticing '
that it contains as many working cubits as our mile
contains yards, viz., 1,760 ; giving 440 cubits as the
length of cach of the four sides of the basc. If
Lincoln’s Inn Fields were cnlarged to a square
having its sides equal to the greatcst sides of the
present Ficlds, the area of this, the largest * squarc’
in London, would be almost exactly cqual to that
of the pyramid’s base—or about 13} acres. The
front of Chelsea Hospital has almost the same
length as a side of the pyramid’s base, so also has
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the frontage of the British Muscum, including the
houses on either side to Charlotte Strect and Mon-
tague Strect. The average breadth of the Thames
between Chelsca and London Bridge, or, in other
words, the average span of the metropolitan
bridges, is also not very different from the length
of cach side of the great pyramid’s base, The length
mcasures about 761 fect, or nearly 254 yards. Each
side is in fact a furlong of 220 double cubits or
Egyptian yards.

The hcight of the pyramid is equal to seven-
elevenths of the side of the base, or to 280 cubits,
or about 484 fcct. This is about 16 feet higher
than the top of Strasburg Cathcedral, 24 feet higher
than St. Pcter’'s at Rome, and is about 130 feet
higher than our St. Paul’s.

These are all the dimensions of the pyramid's
extcrior I here propose to mention. Sir E. Beckett
gives a number of others, some of considerable
interest, but of course all dcrivable from the fact
that the pyramid has a square basc 440 cubits in
the side, and has a hcight of 280 cubits. I may
notice, however, in passing, that 1 quitc agree with
him in thinking that the special mathematical rela-
tion which the pyramid builders intended to em-
body in the building was this, that the area of each
of the four faces should be equal to a square having
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its sides equal to thc height of the pyramid.
Herodotus tells us that this was the condition
which the builders adopted ; and this condition is
fulfilled at lcast as closely as any of the other more
or less fanciful relations which have been recog-
niscd by Taylor and his followers.

Having their basc properly oriented, and being
about to erect the building itself, the architects
would certainly not have closed the mouth of the
slant tunnel pointing northwards, but would have
carricd the passage onwards through the bascment
layers of the cdifice, until these had reached the
height corresponding to the place where the pro.
longation of thc passage would meet the slanting
north facc of the building. I incline to think that
at this place thcy would not be content to allow
the north facc to remain in steps, but would fit in
casing stoncs (not necessarily those which would
cventually form the slant surfacc of the pyramid,
but more probably slanted so as to be perpendi-
cular to the axis of the ascending passage). They
would probably cut a square aperture through such
slant stones corresponding to the sizc of the pas-
sage elsewhere, so as to make the four surfaces of
the passage perfectly plane from its greatest depth
below the base of the pyramid to its aperture,
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close to the surface to be formed eventually by the
casing stones of the pyramid itself.

Now, in this part of his work, the astronomical
architect could scarcely fail to take into account
the circumstance that the inclined passage, how-
ever convenient as bearing upon a bright star ncar
the pole when that star was duc north, was, ncver-
thcless, not coincident in dircction with the true
polar axis of thc cclestial sphere. I cannot but
think he would in some way mark the position of
their true polar axis. And thc natural way of
marking it would be to indicate where the passage
of his Polc-star aboi the pole ccased to be visible
through the slant tube. In other words he would
mark where a line from the middle of the lowest
face of the inclined passage to the middle of the
upper cdge of the mouth was inclined by twice
the angle 3° 42’ to the axis of the passage. To
an cyc placed on the optical axis of the passage,
at this distancc from thc mouth the middlc of the
upper cdge of the mouth would (gnam proximé)
show the place of the truc pole of the heavens,
It certainly is a singular coincidence that at the
part of the tube where this condition would be
fulfilled, there is a peculiarity in the construction
of the entrance passage, which has been indeed

I
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otherwisc explained, but I shall leave the rcader to
detcrmine whether the other explanation is alto-
gether a likcly one.  The feature is described by
Smyth as ‘a most singular portion of the passage
—viz. a place where two adjacent wall-joints, simi-
lar, too, on cither sidc of the passage, were wvertical
or ncarly so; while every other wall-joint, both
above and bclow, was rectangular to the length of
the passage, and, thercforc, largely suclined to the
vertical” Now I take the mcan of Smyth’s dcter-
minations of the transverse height of the cntrance
passage as 47°23 inches (thc cxtreme values are
47°14 and 47°32), and I find that, from a point on
the floor of the entrance passage, this transverse
height would subtcnd an angle of 7° 24° (the range
of Alpha Draconis in altitude when on the meri-
dian) at a distance 36365 inches from the trans-
versc mouth of thc passage. Taking this distance
from Smyth’s scalc in Plate xvii. of his work on
the pyramid (‘ Our Inheritance in the Great Pyra-
mid’), I find that, if measured along tihe base of
the entrance passage from the lowest edge of the
vertical stone, it falls exactly upon the spot where
he has marked in the probable outline of the un-
cased pyramid, while, if mcasurcd from the upper
edge of the samc stone, it falls just about as far
within the outlinc of the cased pyramid as we



THE PROBLEM OF THI PYRAMIDS. w3

should cxpect the outer edge of a sloped end
stonc to the tunncl to have lain.

It may be said that from the floor of the
entrance passage no star could have been scen,
because no cye could be placed there. But the
builders of the pyramid cannot rcasonably be sup-
poscd to have been ignorant of the simplc pro-
pertics of planc mirrors, and by simply placing a
thin picce of polished metal upon the floor at this
spot, and noting where they could scc the star and
the upper cdge of the tunnel’s mouth in contact
by rcflcction in this mirror, they could dcterminc
precisely where the star could be scen touching
that edge, by an cyc placed (were that possiblc)
preciscly in the planc of the floor.

I have said there is another cxplanation of
this pcculiarity in thc entrancc passage, but I
should rather have said thcre is another cxplana-
tion of a linc marked on the stonc next below the
~ vertical one. I should imaginc this line, which is
nothing morc than a mark such * as might be ruled
with a blunt steel instrument, but by a master
hand for power, cvenncss, straightness, and still
morc for rectangularity to the passage axis,’ was a
mere sign to show where the upright stonc was to
come. But Profcssor Smyth, who gives no expla-
nation of the upright stonc itself, except that it

I
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scems, from its upright position, to have had ‘ some-
thing rcpresentative of sctting up, or preparation
for the erccting of a building,’ belicves that the
mark is as many inches from the .mouth of the
tunncl as there were years between the dispersal of
man and the building of the pyramid ; that thence
downwards to the place where an ascending pas-
sage begins, marks in like manner the number
of ycars which were to follow before the exodus ;
thence along the ascending passage to the begin-
ning of the great gallery the number of ycars from
the exodus to thc coming of Christ; and thence
along the floor of the grand gallery to its end, the
interval between the first coming of Christ and
the second coming, or the cnd of the world, which it
appears was to have taken place in the ycar 1881,
It is truc not one of thesc intervals accords with the
dates given by those who arc considered the best
authorities in Biblical matters,-—but so much the
worse for the dates.

To rcturn to the pyramid.

But what special purpose had the architect in
vicw, as he planned the addition of layer after laycr
of thc pyramidal structure? So far as the mere
oricnting of the faces of the pyramid was concerned,
he had achicved his purpose so soon as he had
obtained, by means of the inclined passage, the
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truc dircction of the north and south lincs. But
assuming that his purposc was to provide in some
way for astronomical obscrvation, a squarc base
with sides facing the cardinal points would not be
of much usc. It would clearly give horizontal
dircction-lincs, north and south, cast and west,
north-cast and south-west, and north-west and
south-cast. Ior if obscrvers , ~oath "
were sct at the four corners, A,

B, G, D, as in fig. 4, with suitable

uprights, where dots are shown -

at these corncrs, a linc of sight A
from D’s upright to A's would p North ¢
be dirccted towards the south, Fre o

from thc same upright to u's would be directed
towards thc south-west, and from the same to C's
would be dirccted towards the west. Lincs of sight
from the other three uprights to cach of the re-
maining oncs would give the other directions named,
or cight dircctions in all round the horizon.

The only possible way in which the pyramid
could have been oriented so accurately as it has
been, was by stellar obscrvations.  Of all observa-
tions for #4a¢ purposc, thosc made on the pole-star
of the time would have been the most cffective.  If
there is a star which the astronomer obscrves less

than another when using his obscrvatory for that
13
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chicf of all purposes to which a great public obser-
vatory, at any rate, can bc applicd, it is the polc-
star, simply becausc that star moves so slowly
round its small circle. But for determining the
dircction of the truc north point (and also for deter-
mining latitude) the polc-star is invaluable. No
astronomer who thinks over the problem at all, can
fail to scc that the builder of the Great Pyramid
would have been driven by the requirements of his
casc to make just such a slant descending passage
as that which opcns out (now that the casing-
stones have been removed) on the northern side of
the pyramid, not far abovc its base. It is cqually
certain that such a descending passage would have
been dirccted to the position of the pole-star when
it was duc north and at its lowest. The position
of the pole-star when exactly above the pole would
have been just as well suited for determining the
direction of the truc north, but the slant passagc
would have had to run decper down into the solid
rock to give the same degree of accuracy, and the
cxtra labour would have been wasted.

When, after marking the position of the basc,
the question of obtaining the true level came to be
considercd, only one mcthod cficctive enough to
give the required accuracy would have becn avail-
able—viz, the use of water, flooding the squarcd
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space cut out in the solid rock. A difficult and
costly task, doubtless, in itsclf, but a mere nothing
considered with reference to the labour and cost to
which the builders were prepared to go.  For this
purpose, the descending passage would have to be
temporarily plugged ; and as soon as the water-
level had been marked at scveral stations on cach
side of the base, the plug could be removed, and the
water run off into the pit which had been exca-
vated underncath. A depth of a few inches of
watcr all over the base would have sufficed for this
purpose, but more probably a merc channel all
round the base was preparced.

After thus orienting the base by aid of the
polc-star, and levclling it by using a property of
liquids which was, of course, well known to them,
the architects would place layer after layer, carry-
ing towards the north the passage for observing the
pole-star, so that as cach laycr was placed, the
work of oricnting, and possibly of levelling, might
be repeated, and an ever-increasing exactitude
sccured.

But they would know that erc long the direct
polc-star obscrvations would fail them ; for the
passage would presently rcach the northern face of
the pyramid. By again using a well-knewn pro-
perty of liquids, however, combined with a well-
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known property of light rays, they would continue
the process of oricnting to a much greater height.
(When I say well-known, I mcan wecll-known to
them : they were manifestly skilful engineers and
architects, and as surely as they were well ac-
quainted with the propertics of matter, so surcly
must they have been acquainted with the mathe-
matical rclations on which the simpler optical
laws depend. Possibly thcy knew laws more
reconditc ; but the simpler laws they certainly
knew.) Now, the plan which would quickly sug-
gest itself to any onc knowing these laws, would be
to make usc of the reflected rays from a star when
the direct rays could no longer be.cmployed. We
know that when a ray from a luminous objcct is
reflected at a planc surface, the reflected ray and
the incident ray make cqual angles with a line per-
pendicular to the surface at the point of incidence,
and are also both in the same plane with that per-
pendicular.  Now, what the pyramid architects
wanted was to have a constant mcans of detcrmin-
ing the dircction of north and south—in other
words, a constant knowledge of the position of
what modern astronomers call thc plane of the
meridian. They had this so long as thcy could
obscrve *the pole-star when duc north, through a
passage opening out within the squarc layer they
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were adding to the pyramid. When, as their work
continucd, this passage opened out in the part of
the sloping side alrcady completed, they could still
determine the meridian planc if they carried up a
passage through the masonry in such a direction as
to contain the rays from the polc-star after reflec-
tion at a horizontal surface, such as that of still
water. For a perpendicular to the surface of still
water is dirccted to the zenith, and the direct and
reflected rays from the star (duc north) lie, there-
forc, in the mecridian planc which passes through
the north and south points and through the zenith,

Now this is preciscly what the pyramid builders
scem to have done, as is shown in fig. 5, the dimen-
sions of which arc taken from Smyth’s book, ¢ Our
Inheritance in the Great Pyramid.” A E is the long
slant passage, which for convenience we may call
the descending passage, B € is an ascending pas-
sage of exactly the same character, which, thercfore,
we might have presumed was intended for a simi-
lar purpose, cven if the consideraticn of the natural
coursc which intclligent builders would have pur-
sucd had not led us to expect to find precisely such
an ascending passagc here.  But it may be asked
how the rcflected rays from the star were obtained ?
Nothing could have been simpler.  The very same
process which had been applied in levelling would
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be all that would be needed here. If the descend-
ing passagc werc for a time (a day, or cven an hour

FiG. s.

would sufficc) plugged at B, and water poured in so
as to partially fill the angle thus formed at B, the
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surfacc of that water would reflect the rays of
Alpha Draconis up the ascending passage B C. The
dircction for the south linc thus indicated could be
marked, and then the plug left to slide down to the
subterrancan chamber. Once a year (supposing
onc laycr of stoncs added cach ycar, as Lepsius
surmises) would have sufficed for this opcration.
Not only do we thus find a natural and perfect
explanation of the circumstance (hitherto unex-

plained) that the ascending passage is inclined at-

the same angle to the horizon as the descending
passage, but preciscly as wec might expect from a
truc theory, we find that other points of difficulty
have here their explanation.' It is obvious that at
B the casing-stoncs of the descending passage would
have to be very closely sct and carefully cemented,
so that the water uscd, ycar after ycar, in obtaining

' Most pyramidalists content themselves by assuming, as Sir E,
Reckett puts it, * that the same angle would probably be used for
both scts of passages, as there swas no reason for varying it,’ which
is not exactly an explanation of the relation. Mr. Wackerbarth
has suggested that the passages were so adjusted for the purpose of
managing a system of halance cars united by ropes from one passage
to another ; but this explanation is open, as Beckett points out, to
the fatal ohjection that the passages meet at their lowest point, not
at their highest, so that it would be rather a puzsle ‘to work out
the mechanical idea.” The reflection explanation is not only open
to no such objections, hut involves precisely such an application of
optical laws as we should expect from men as ingenious as the
pyramid builders centainly were,
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the rcﬂect;:d rays, might not percolatc through and
do mischicf. Now, just here, we find the stonces of
the descending passage arranged with greater pre-
cision and madc of better material. ¢ Why,’ says
Smyth—who notices everything, but sccms always
to insist on some forced explanation—* why did the
builders change the rectangular joint at that point,
and exccutc such unusual angle as they chosc in
place of it, in a better material of stone than elsc-
where, and yet with so little desire to call general
attention to it, that thcy made the joints fine and
closc to that degree that they escaped the attention
of all men until 1865 A.D.?’ ¢ The answer came
from the diagonal joints themselves, in discovering
that the stone between them was opposite to the
butt cnd of the portcullis of the first ascending pas-
sage, or to the hole whence the prismatic stone of
conccalment through 3,000 yecars, had dropped out
almost before Al Manoun's eyes. Here, therefore,
was a sccret sign in the pavement of the entrance
passage, appreciable only to a carcful cyc and a
measurcment by angle, but made in such hard
matcrial that it was evidently intended to last to
the cnd of human time with the Great Pyramid,
and has done so thus far.’ In other words the
stones were thus carefully fitted that they might be
a sign to Professor Piazzi Smyth and the pyramidal-
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ists in 1865, just as the descending and ascending
passages were all to be signs. It may show great
want of taste to say that all these featurcs indicate
the builders’ plan, and were in no sort intended for
the benefit of remote gencrations of men belonging
to an alicn race; but it sccms a long way more
natural.

At any rate, it is certain that men having no
knowledge of the tclescope, and no means of secur-
ing accuracy of direction as our astronomers do by
magnifying, would have adopted preciscly such
plans as thus far sccm most clearly indicated in the
pyramid structurc, making long passages in solid
matcrials, and where nccessary, changing the lines
of sight by simple reflection. When we consider
that this would be their natural course, and that
cven minute dctails of structure (some hitherto un-
cxplained) correspond with the thcory that thcy
adopted this coursc, the conclusion scems fair that
the theory is a sound onc.! Of course, it cannot be

' Albeit, I cannot but think that this ascending passage must
also have been so directed as to show sume bright star when due
south. For if the passage had only given the meridian plane, but
without permitting the astronomer to observe the southing of any
fixed star, it would have subserved only one-half its purposes as a
meridional instrument. It is to be remembered that, supposing the
ascending passage to have its position determined in the way I have
describerd, there would be nothing to prevent its being also made to
show any fixed star nearly at thc same clevation, For it could
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acceptable to pyramidalists, who prefer to belicve
that the labours of the pyramid builders were

rcadily be enlarged in .« vertical dircetion, the floor remaining un.
altered.  Since it is not enlarged until the great gallery is reached
(at a distance of nearly 127 fect from the place where the ascent
begins), it follows, or is at least rendered highly probable, that
some bright star was in vicew through that ascending passage.
Now, taking the date 2170 n.C., which Professor Smyth assigns to
the beginning of the Great I'yramicd, or even taking any date (as we
fairly may), within a century or so on either side of that date, we
find no bright star which would have been visible when duc south,
through the ascending passage. I have calculated the position of
that circle among the stars along which lay all the points passing
26° 18’ above the horizon when due south, in the latitude of Ghizch,
2170 ycars before the Christian era; and it does not pass near a
single conspicuous star.  There is only once fourth magnitude star
which it actually approaches -namely, Epsilon Ceti; and one fifth
magnitud. star, Beta of the Southern Crown,  When we remember
that Egyptologists almost without exception assert that the date of
the building of the pyramid must have been more than a thousand
years earlier than 2170 B.C., and that Bunsen has assigned to Mcnes
the date 3620 n.c,, while the date 3300 n.c. has been assigned to
Cheops or Suphis on apparently good authority, we are led to
inquire whether the other epoch when Alpha Draconis was at
about the right distance from the pole of the heavens may not have
heen the true cra of the commencement of the Great Pyramid. Now,
the year 3300 R.C., though a littic late, would accord fairly well
with the time when Alpha Draconis was at the proper distance 33°
from the pole of the heavens.  If the inclination of the enteance
passage is 26° 27, as Professor Smyth made it, the exact date for
this would be 3390 B.C. ; if 26° 40/, as others made it before his
measurcments, the date would be about 3320 s.c., which would suit
well with the date 3300 B.C., since a century either way would only
carry the star about a third of  degree towands or from the pole,
Now, when we inquire whether in the yecar 3300 B.C. any bright
star would have been visible, at southing, throngh the ascending
passage, we find that a very bright star indeed, an orh utherwise
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directed by architects knowing all that is now known
in scicnce, and morc ; but we arc, at lcast, saved
from the incongruity of assuming that these won-
drously-gifted architects were idiotic cnough to
adopt the blundering plan assigned to them—-hid-
ing away for prescrvation their sacred symbolisms
and prophctic tcachings, in a building so con

structed that its interior could only be rcached by
being forcibly broken into, and would as a matter
of fact be never properly mcasured until it had lost
in great part the perfection of form on which its
valuc for the supposed purposc depended.

This will appear still more clearly when we
consider the Great Gallery, which to the astronomer
is thc most obviously astronomical part of the
building, but to thc pyramidalist is a sort of
¢ Zadkicl's Almanac’ in stone.

All the features thus far have been such as we
should cxpect to find in a massive structurc such
as this, intended—for whatever recason—to be very
carcfully oricnted. They are such, in fact, as could
not but cxist in a building oriented so successfully
as thc Great Pyramid uncquestionably is, unlcss

remarkable as the nearcst of all the stars, the brilliant Alpha Cen-
tauri, shonc as it crosscd the meridian right down that accending
tube. It is so bright that, viewed through that tube, it must have
been visible to the naked eye, even when southing in full daylight,

P
-

— — a—
———

v e e—— ——— et

‘.-

—



126 TIHE GREAT PYRAMID.

some utterly incredible chance had cnabled the
builders, by an imperfect method, to hit acci-
dentally on so perfect an oricntation. Even then,
in passing from the ground level to higher levels,
thcy must incvitably have lost the perfection of
their orientation, unless they had had such means
of keeping their work correct as we find they had.
This being so, the chances being practically infinite
against their first obtaining, and afterwards retain-
ing, such accuracy of oricntation, without long,
slant passagcs, such as we find within the pyramid,
we are logically justificd in saying it is cerfain that
the passages were used in that way, and were
intendcd originally to subserve that purposc.

The casc is somewhat altered when we reach
the point C, where the ascending passage ccascs to
be of the same small squarc scction as the descend-
ing onc. Up to this point its purposc is obvious.
But so far as mcre orientation was concerned, there
scems no rcason why it should not have rctained
the same scction to a higher level. It is truc that
the ncarer it approached to the central line, LF,
the less cffective its direct value ; but certainly this

' This line is not vertically below the vertex, v, but central, in
the sense of being the vertical line where the horizontal north and
south linc from the ascending and descending passages crosses the
cast and west planc through the vertex,
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valuc wonld not be increased by incrcasing the
size of the passage, whether in a vertical or a hori-
zontal dircction ; and from and after the point C it
is incrcased in both dircctions.

Now, we arc certain that the ouilders of the
pyramid wanted to oricnt it very carcfully, simply
because we find that they did so. We do not
know 7y they did. But it scems antecedently
unlikely that a// they wanted was to get the pyra-
mid perfectly four-square to the cardinal points.
The natural idea is, that being, as we scc by their
work they were, astronomers of great skill, they
had an astronomical purposc of some sort. They
had thus far been working with manifest reference
to thc mcridional planc, just as an astronomer of
our own time would ; and it looks very much, even
from what we have alrcady scen, as though they
had considcred this plane for thc same rcason
that thc modern astronomer considers it — viz,
because this is the planc in which all the heavenly
bodics culminatc, or attain the middle and highest
point of their passage from thc castern to the
western horizon.  They might have had only a
fancy for cxact oricntation, though onc can hardly
tell why they should.  Still, men of different races
have taken strange fancies, and, unlikely though it
secms, this might have been such an one, just as
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‘the building of colossal tombs scems to have

been.
At the point ¢, howcver, all doubt ccascs. The

astronomical nature of thc builders’ purpose be-
comes here as clear and certain as alrcady the
astronomical naturc of their mcthods has been,
For from hcre upwards the small ascending pas-
sage is changed to onc of great height, so as to
command a long vertical spacc of the hcavens,
precisely as a modern astronomer scts his transit
circle to sweep the vertical meridian. The floor,
however, of the ascending passage, and cven its
sides, arc carricd on unchanged in dircction, right
up to D, where the central vertical (sce preceding
note) mects the ascending gallery. So that from
B to D, except where the horizontal passage CL to
the so-called Qucen’s Chamber is carried off, the
floor of ascending passage and gallery formed a
perfectly uniform slant planc.

And here lct us pause to inquirc—sccing that
the astronomical purpose of the passage is made
manifest—what shape an astronomcr, who was
also an architect, would give to the great ascend-
ing slit, as it werc, through which the transits of
the heavenly bodies were to be watched. As an
astronomer, he would like it to be very high and
rclatively narrow ; but as an architect, he would
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see that the vertical scction could not have such a
shapc as A BC D in fig. 6; for then, not only would
the side walls, A C, B D, be unstable, but the observer
would not bc comfortably situated. Yet, as an
astronomer, he would know that such a shapc as
is shown in fig. 7 would bc unsuitable. To men-
tion only one case out of many, supposing he
wanted not only to observe a transit of a heavenly
body along such a coursc as g, p,, or ¢, ¢, (which,
during the short time the body was visible would
be practically a horizontal linc), but also by ob-

scrvations on successive nights to dctermine the.

coursc of a hcavenly body on the star sphere along
a path as r, r,, which might bc inclined: then,
the slant of the walls would cntircly dcfeat his
purpose. Hec would require, as an astronomer,
that thc walls should be absolutcly vertical (note
the difference between the paths g, 2y, ¢, ¢y P, P,
in fig. 6, and thc similarly-lettcred paths in fig. 7),
while as an architcct he would know that they
must be closer at the top than at the bottom of a
passage so lofty as thc Great Ascending Gallery.
Fig. 8, giving thc actual shape of the vertical
scction of the Great Gallery, shows how the astro-
nomical architects of thc Great Pyramid combined
both qualities. Every part of the walls is abso-
K
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lutely vertical, and yet the walls, regarded as
wholes, are aslant.

If we had not seen from the beginning the
astronomical plan of the Great Pyramid, and that
such a plan indicated an astronomical purposc, we
should find, I takc it, in this double character of
the Ascending Gallery, proof positive that it was
intended for astronomical obscrvations. Only an
astronomer would have set the architect such a
problem.

But it may bc said, How are observers to
be stationed along a slant gallery such as this,
with smooth and much-inclined floor? Is not the
idca that such an unstable place was intended for
cxact astronomical obscrvation almost as absurd
as thc notion that the top of the pyramid was
mcant for that purposc?

Certainly, if a modern astronomer were plan-
ning a slant gallery for transit work he would
arrange for comfortable observation (the only ob-
scrvation which can be trustworthy).

Now the ramps, as Professor Piazzi Smyth
calls them—the long slant stonc banks, shown in
section at R and R’ in fig. 8—seem as if they had
some refcrence to such a purpose. They arc at a
convenicnt height above the level of the slant
floor, insomuch that Smyth pictures his Arabs
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leaning on them, stepping on to them, and so
forth. But thcy would not scrve of themsclves to
makc obscrvations casy. The observer has to be
sct in thc middle of the gallery (at whatcver point
of its length hc may bc), and he ought to be
comfortably scated. I think, if I were planning
for his comfort (which mcans fitness to make good
obscrvations), I should have scats sct across from
ramp to ramp. Thcy must be movable, of course :
and if there were not somcthing along the ramps’
upper surface to hold them, they would slide
down, carrying thc obscrver most uncomfortably
with them. I should, thcreforc, have holes cut
out along thc tops of the ramps at convenient
distances; thc holcs on one side being cxactly
oppositc thosc on the other. A sct of cross
benches should then be made, with projections
corresponding to these holes. Then a bench
could be sct wherever it was wanted, or scveral at
a time, so that diffcrent obscrvers might watch the
samc transit across diffcrent parts of the ficld of
vicw, as along 2, 2, ¢, ¢,, and r, r,. For somc
observations, indecd, such holes would serve yct
another purpose. By means of them, scrcens
could be set up by which to diminish the ficld of
view and make the obscrv.:ions morc exact. Or
on such screcns, images of the sun (showing the

L —
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sun spots, be it remarked) could be thrown through
a small opcning on a screen, covering for the time
the mouth of the gallery. For such obscrvations
the holcs would be convenient ; for the seats they
would bc absolutely essential.

Now no traccs of the scats themsclves, with
thcir projections, cushions, &c., &c.,, have been
found, or were likely to be found. But holes in
thc ramps arc there still; twenty-cight of them
therc were originally in cach ramp, though now only
twenty-six rcmain, owing to the destruction of a
ramp-stonce. They arc situated just as thcy should
be to subscrve the purposes I have mentioned—
that is, at equal distanccs (of about §} feet), and
cach holc on the cast sidc of the gallery is cxactly
opposite the corresponding hole on the lcft side.

Regarded as a sort of architcctural transit in-
strument, the Great Gallery would, of coursc, have
to be carried up to a certain height, and therc open
out on the level to which the pyramid had then
attaincd, the sides and top being carried up until
the southernmost end of the gallery was completed
with a vertical scction like that shown in fig. 10
(facing p. 138). This would be the ‘objcct cnd ’ of
the grcat observing-tube., The observer might be
anywhere along thc tubc, according to the posi-
tion of the object whose transit was to be observed.
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Now notice that the most important object of
transit observations is to dctermine the time at
which the objects observed cross the mecridian.
Either the obscrver has to dctermine at what time
this happcns, or, by noting when it happens, to
ascertain the time ; in one casc, knowing the time,
he lcarns the position of the celestial object in what
is called right ascension (which may be called its
position mcasurcd around the cclestial sphere in the
direction of its rotation); in the other, knowing the
position of the object in right ascension, he lcarns
the time. But whether the observer is doing one
or the other of these things, he must have a time-
indicator of some sort. Our modern astronomecr
has his clock, beating scconds with emphatic thuds,
and hc notes the particular thuds at or near which
the star crosses the so-called wires in the ficld of
view (rcally magnified spider lines). Wc may be
tolerably certain that thc obscrver in the Grand
Gallery had no such horological instrument. But
he must have had a timec-indicator of some sort
(and a good one, we may notice in passing), or the
care shown in the construction of the gallery would
have been in great part wasted.

Now, whence could his time-sounds have been
conveyed to him but from the upper end of the
gallery? A time-measure of some sort—probably
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a clepsydra, or water-clock—-must have been sct
there, and persons appointcd to mark the passage
of time in some way, and to note also thc instants
when the observer or obscrvers in the Great Gallery
signalled the beginning or end of transit across
the gallery’s ficld of view. Thesc time-indicating
persons, with their instruments, would have occu-
picd the spacc wherc now arc the floors of the so-
called Antcchamber and King's Chamber—then,
of course, not walled in (or the walls would have
obstructed the view along the gallery). Thesc
persons themsclves would not obstruct the vicw,
unlcss they came too near the mouth of the gallery.
Or they might be close to the mouth of the gallery
at its sidcs, without obstructing the view.

But now, notice that if thc place thcy thus
occupicd—the futurc King's Chamber (perhaps, as
the region in or ncar which all the observations of
the hecavenly host in culmination had been madc)
—were in the centre of the square top of the
pyramid as thus far built, they would be very much
in thc way of other observers, who ought to be
stationed at certain special points on this horizontal
top, to observe certain important horizontal lincs,
viz. the lines directed to the cardinal points and to
points midway between these. An observer who
had this task assigned him should occupy the very
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centre of the square top of the, as yet, incomplcte
pyramid, so that the middle point of cach sidc would
mark a cardinal point, whilc the angles of the squarc
would mark the mid-cardinal points. Also this
central point ought not only to command dircction-
lincs to the angles and biscctions of the sides, but
to bc commandcd, without obstruction, by dircction-
lines from these points.

Thus the upper cnd of the Great Ascending
Gallery should not be cxactly at the centre, but
somcwhat cither to the west or to the cast of the
centre of the great square summit of the incomplete
pyramid.

Let us sec how this mattcr was actually
arranged :—

Fig. 9 shows the incomplcte pyramid, as sup-
poscd to be viewed from above. The four sockets,
s.50., nw., n.e, and s.c., werc supposcd, until quite
recently, to mark the exact position of the four base
anglces of the pyramid. It turns out, however, that
thcy arc rather below the level of the rcal basal
planc of the structure, which is, therefore, somewhat
smaller than had been supposed.

Fig. 9 is, however, chicfly intended to show the
naturc of the square platform, which formed the top
of the pyramidal frustum when the level of the floor
of the gallery of the King's Chamber had just been
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rcached. We have a horizontal scction of the
pyramid, in fact, taken through the floor of the
King's Chambcr and Antechamber—that is, through
$ D, in the figure on p. 120. The bottlc-shaped
black space, near O, gives the section of the slant-
ing gallcry, beginning on the southern side at its
widcest part, rcaching a narrower part somewhat to
the north of O, and thcreafter narrowing towards
the north, till the scction of the uppermost or nar-
rowest part is rcached. Thé dotted lincs show
where the Grand Gallery and the narrow ascending
passage (ascending for onc passing towards the
King's Chamber) pass downwards into the structurc
of the pyramid : at ¢ is the place where descending
and ascending passages mcct. The position, also,
of the cntrance-hole, forced in by Al Mamoun, at
about the lcvel of the angle ¢, is indicated.

At O is the centre of the square surface, which
then formed the top of the structurc. If posts
were placed at the angles naw., s.w., s.e, 5.0, and
also at #,, e, s, and w., an obscrver stationed at O
would have thc cardinal and the mid-cardinal points
exactly indicated. Now the point O is about cight
and a-half paces from the middle of the southern
opening of the Grand Gallery; so that, if thcre
were an assistant obscrver at o, he could communi-
cate time signals readily both to thc observers in
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the gallery and to thc obscrver at O. ‘All such

obscrvations as the casting, southing, westing, and
northing of hcavenly bodics would belong to the
obscrver at O, uprights of suitable height being
crected at #., ¢, 5, and w. e could also obscrve
when heavenly bodics passed the mid-cardinal
directions, n.1v., $.0., s, and sw. It will be
noticed that if we suppose the Grand Gallery com-
pleted, which would carry it to a hcight of about
28 fect above the level of the floor at o, the slant of
the gallery would yet be such that the observer
at O, supposing him to obscrve by mcans of an
instrument raiscd a few fect above the level of the
floor, would be perfectly well able to look along the
horizontal dircction-linc from O to s.w. (Most of
his observations would, of cpursc, be dirccted to
points above the horizon.)

But I think if I were planning such obscrvations
on the square surface ¢, 5., w., ., I should wish to
have scveral observers at work in thus taking azi-
muths (dircctions referred to the cardinal points)
and altitudcs, just as several transit obscrvers were
manifestly provided for in the construction of the
Grand Gallery.

I should set an obscrver at n., to observe in
dircctions n.-n.w , n-w., n.-s. (that is, n.0.), n.-¢c.,and
n-sav.; another at w., another at ¢, and another at
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s., to observe in the corresponding directions be-
' longing to thcir stations. Obscrvers at #.w., s.70.,
s.., and s.w. could also do exccllent work. In fact,
between them they could take the horizontal car-
dinal and mid-cardinal dircctions better than the
obscrver stationed at O, though his would be the
best station for gencral work with the astrolabe.

Yct again, for observing heavenly bodics at
considcrable altitudes, stations nearer to the up-
rights at s.., w., n.aw., &c., would be uscful. Where
clsc could they be so well placed as at the points
a, b, ¢, d, where the lines w.s., wan., e.s., and e

, intersect the diagonals of the square surface of

) . the pyramidal structurc? Note, also, that these
observing stations would be at convenient distances
from cach other. The sides of this square surface
would be roughly about 175 paccs long, so that
such a distance as a.z0., or a.0 would only be about
62 yards (the length of the Grand Gallery being
about §2 yards).

Thus therc would be thirtcen observers of
azimuthal dircctions and altitudes, whose work
would be combined with that of at lcast seven
transit observers along differcnt parts of the length
of the Great Gallery with its scven transit widths (as
shown by its scction, fig. 8, p. 131). Twenty observers
in all (the transit workers provided with the grcat
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fixed transit instruments in the gallery itsclf, the
others armed perhaps with astrolabes, armillary
spheres for reference, direction-tubes, or ring-carry-
ing rods) would be able to make obscrvations only
inferior in accuracy to those made in our own time
with telescopic adjuncts.

Fig. 10 is intended to show something of the
structurc of the interior of the Great Gallery. The
stones outsidc arc supposcd to be seen in scction,
only onc-fourth of the gallery being given. For
correct perspective, six or scven more laycrs of
stone should have been shown below the lowest in
the picturc. But this would have given to the
illustration an inconvenicnt shape. It will be scen
that a scction of the southern sky, very convenient
for obscrvation, would be seen from the interior of
the Grand Gallery. The central vertical through
this scction would (as scen from the middle of any
of the cross scats) bc the truc meridian. But the
moment of transit might be cqually well obscrved
by taking the moments when a star was first scen
(from the middle of a cross seat) on thc castern
cdge of the vertical sky space, and when the star
disappeared : the instant midway betwcen these
would be the true time of transit. By combining
the obscrvations made by several ¢ watchmen of
the night,’ stationed in different parts of the Grand
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Gallery, a very close approximation to true sidercal
time could be obtained.

I apprehend, however, that astronomers who
had shown themsclves so ingenious in other respects,
would not have omitted to notc the advantage of
suitably-adjusted screens for special transit obser-
vations ; and it seems to mc likely that the long
grooves shown in scction at £ and # (fig. 8, p. 131)
might have been used in connection with such a pur-
pose, and not merely (though that was probably oncof
the objects they were intcnded to subserve) to carry
a horizontal sliding cross-bar, by mcans of which
the altitude of a cclestial body at thc moment of
transit could be morc readily dctermined. We
must not forget that transit obscrvers have to

. determine what is called the dcclination of a star

(its distance from thc cquator), as well as what is
called the right ascension, or distance mcasured
parallcl to the equator from a certain assigned
point on that circle. For this purpose the hori-
zontal lincs a &, 6 ¥, &c. (fig. 8), would be useful,
but not sufficient. I inclinc to think that the
mcthod used to obtain accuracy in obscrvations for
dctermining declination involved a very practical
use of the grooves £ #. Possibly a horizontal bar
ran from & to ¥, carrying vertical rods, across
which, at suitable distances, horizontal lines were
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drawn (or, better still, horizontal rods could be slid
to any required height). The horizontal bar could
be slid to any convenicnt position, the vertical rods
adjusted, and at the time of transit the horizontal
rods could be shifted to such a height as just to
touch a star when seen by an observer in the gallery
at the moment of mid-transit.

If atclescopist in our own time will try to plan
out a mcthod of detcrmining the declinations and
right ascensions of stars (say, for the purpose of
forming a trustworthy star chart or cataloguc),
without using a tclescope, by using such an obscrv-
ing place as the Great Gallery, he will see how
much might be done, so far as equatorial and
zodiacal stars were concerned ; and they are alto-
gether the ‘most important, even now, and were
still morc so in the days when the stars in their
courscs were supposcd to rule the fates of men and
nations.

How far the structurc of the Grand Gallery
corresponds with the requircments of this thcory
can be judged from the following description given
by Professor Greaves in 1638 :—* It is,’ he says, ‘a
very stately picce of work, and not inferior, either
in respect of the curiosity of art or richness of
materials, to the most sumptuous and magnificent
buildings ;’ and a little further on he says: * This
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gallery, or corridor, or whatever else I may call it,
is built of whitc and polished marble (limestonc),
the which is very cvenly cut in spacious squares or
tables. Of such materials as is the pavement,
such is the roof and such are the side walls that
flank it; the coagmcentation or knitting of the
joints is so closc, that they are scarccly discernible
to a curious cye; and that which adds grace to
the whole structure, though it makes the passage
the more slippery and difficult, is the acclivity or
rising of the ascent. The height of this gallery is
26 feet' (Professor Smyth's careful mcasurements
show the truc hcight to be more ncarly 28 fect),
¢ the brcadth of 6'870 fcet, of which 3'435 fect are
to be allowed for thc way in the midst, which is
sct and bounded on both sides with two banks
(like benches) of sleck and polished stone; cach
of thcse hath 1-717 of a foot in breadth, and as
much in dcpth! These mcasurcments are not
strictly exact. Smyth made the breadth of the
gallery above the banks or ramps, as he calls them,
6 fcet 10} inches; the space between the ramps,
3 feet 6 inches; the ramps ncarly about 1 foot
83, inches broad, and nearly 1 foot 9 inches high,
mcasured transversely ; that is, at right angles to
the ascending floor,

The diversity of width which I have indicated
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as a desirable featurc in a meridional gallery, is a
marked featurc of the actual gallery. ‘In the
casting and ranging of the marbles’ (limestonc),
¢ in both thc sidc walls, there is onc picce of archi-
tecture, says Greaves, ‘in my judgment, very
graccful, and that is that all the courses or stoncs,
which arc but scven (so great arc thesc stoncs), do
sct and flag over onc another about three inches;
thc bottom of thc uppermost coursc overlapping
the top of thc next, and so in order, the rest as
they descend” The faces of these stones arc
exactly vertical ; and as the width of the gallery
diminishes upwards by about six inches for cach
successive coursg, it follows that the width at the
top is about 3} fect less than the width, 6 fect
10} inches, at thc bottom, or agrees in fact with
the width of the spacc between the benches or
ramps. Thus thc shadow of the vertical edges of
the gallery at solar noon just rcached to the cdges
of the ramps, the shadow of the next lower vertical
cdges falling threc inches from the cdges higher
up the ramps, thosc of thc next vertical cdges
six inches from these cdges, still higher up, and so
forth. The true hour of the sun’s southing could
thus be most accurately determined by scven sets
of obscrvers placed in diffcrent parts of the gal-
lery, and ncar midsummer, when the range of the
L
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shadows would bc so far shortened, that a smaller
number of observers only could follow the shadows’

" motions; but in some respects, the observations in

this part of the year could be more rcadily and
exactly made than in winter, when the shadow-
spaces of various width would range along the
entirc length of the gallery.

Similar remarks would apply to the moon,
which could also be dircctly observed. The
planets and stars of course could only be obscrved
directly.

The Grand Gallery could be used for the obscr-
vation of any cclestial body southing higher than
26°18’ above the horizon ; but not very cffectively
for objects passing ncar the zcnith. The Pleiades
could bc well obscrved. They southed about
633%° above the horizon in the ycar 2140 B.C, OF
thereabouts, when they were on the equinoctial
colurc! But if I am right in taking thc ycar

' This date is sometimes given carlicr, Tut when account is taken
of the proper motion of these stars we get about the date above
mentioned. I cannot understand how Dr. Ball, Astronomer Royal
for Ireland, has obtained the datc 2248 n.C., unless he has taken
the proper motion of Alcyonc the wrong way. The proper motion
of this star during the last 4,000 ycars has been such as to increase
the star’s distance from the equinoctial colure ; and therefore, of
course, the actual interval of time since the star was on the colure is
less than it would be calculated to be if the proper motion were
neglected.
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3300 B.C., when Alpha Centauri shone down the
smaller ascending passage in southing, the Plciades
werc about §8° only above the horizon when
southing, and thercforc even more favourably ob-
scrvable from the grcat meridional gallery.

In passing I may note that at this time, about
3300 ycars before our cra, the cquinoctial point
(that is, the point where the sun passes north of
the cquator, and the ycar begins according to the
old manncr of reckoning) was midway between
the horns of the Bull. So that then, and then
alone, a poet might truly spcak of spring as the
time—

Candidus auratis aperit quum cornibus annum
Taurus,

as Virgil incorrectly did (repeating doubtless some
old tradition) at a later timc. Even Professor
Smyth notices the nccessity that the Pyramid
Gallery should correspond in somce degree with
such a date. ‘Ior,’ says he, ‘there have been tra-
ditions for long, whence arising I know not, that
the scven overlappings of the Grand Gallery, so
impressively described by Professor Greaves, had
somcthing to do with thc Ilciades, those pro-
verbially seven stars of the primeval world,’ only

that he considers the pyramid rclated to memorial,
L2
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not obscrving astronomy ‘of an carlier date than
Virgil’ The Pleiades also wcre not regarded as
belonging to Taurus, but as forming an inde-
pendent star group.

We have seen that the Great Pyramid is so
perfectly oriented as to show that astronomical
obscrvations of grcat accuracy werec madc by its
architects, No astronomer can doubt this, for the
simple rcason that cvery astronomer knows the
excecding difficulty of the task which the archi-
tects solved so satisfactorily, and that nothing
short of the most carcful obscrvation would have
cnabled the builders to secure anything like the
accuracy which, as a matter of fact, thcy did
secure. Many, not acquainted with the nature of
the problcm, imagine that all the builders had to
do was to use somc of thosc mcthods of taking
shadows, as, for instance, at solar noon (which has
to be first determined, be it noticed), or before and
after noon, noting when shadows are equal (which
is not an exact mcthod, and requircs considcrable
carc even to give what it can give—imperfect
oricntation), and so forth. But to give the accu-
racy which the builders obtaincd, not only in the
orientation, but in getting the pyramid very closc
to latitude 30° (which was evidently what they
wanted), only very exact observations would serve,
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Indced, if a modern astronomer, knowing nothing
about the pyramid, werc asked how the thing
could be done without telescopic aid, he would
be apt to say that no greatcr accuracy than (for
instance) Tycho Brahc obtained with his great
quadrant at Uranicnburg could have been secured.
Now, the orientation of thc Great Pyramid ap-
proaches much closer to exactncss than the best
obscrvations by Tycho Brahe with that justly.
cclebrated instrument.!

' In the first place, many scem quite unaware of the difficulty of
orienting a building like the Great Pyramid with the degree of ac-
curacy with which that building actually has been oriented.  One
gravely asks whether (as Narricn long since suggested) a plumb-line,
so hung as to he brought into linc with the pole-star, would not
have served as well as the great descending passage.  Observe how
all the real difficultics of the problem are overlooked in this ine
genious solution.  We want to get a long line —a line at lcast 200
yards long-~in a north and south position.  We must fix its two
ends ; and as the pole-star is not available as a point alung the line,
we sct our plumb-linc at the northern end of the line, and our ob-
scrving tube or hole, or whatever it may be (only it is not a tele-
scope, for we are Egyptians of the time of Cheops, and have nonc),
at the other.  The pole-star being at an altitude of 26§ degrees,
the plumb-line should be nearly 100 yards long, to be seen (near the
top), coincident with the pole-star, from a station 200 yards away.
That is a tolerably long plumb-linc. Then its upper part (thus to
be scen withont tilescopic aid at night) would be about 260 yards
away. The obscrver's eyesight would have to be tolerably keen.

I am also asked whether a dishful of water would not scrve
quitc as wcll as a great mass of water, at the comer where the de-
scending and ascending passages mect, to give the reflected rays
from a star, It would, and so would a thimbleful —just as & thread
of cotton would scrve as well as a half-inch rope for the plumb-line
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Seeing this, and observing that the ascending

just considered. But just in proportion as the water surface was
diminished would the difficulty of sccing a star by reflected rays be
increased. The luilders had, doubtless, good reason for making
the deseending passage about four feet wide and as many high, It
at any rate cnabled them to sec the pole-star readily, just as the
wide ‘ficld’ of a comet-finder cnables the astronomer to bring
a celestial object very casily into view. 'Whatever reason they had
for thus securing a tolerably large ficld of vicw, they would have
preciscly the same reason for retaining it undiminished when they
used the reflected instead of the direct rays in observing a star.
Now for this purpose nothing short of the whole breadth of the de-
scending and ascending passages would suffice—in other words, no
dishful or thimbleful of water would have served their purpose.
Then it is asked why the descending passage should be repeated
in the other pyramids when the orientation had already been secured
in the Great Pyramid—manifestly in ignorance of the fact that it
woull he far more difficult to take the oricntation for onc pyramid
from another, than to doit indcpendently. It is also asked whether
the slant descending passages were not obviously meant for the
sliding down of the king's sarcophagus.  Sliding the sarcophagus
down that it might afterwards e hzuled up the ascending passage !
or if not, what was the ascending passage for? and why was it of
the same cross scction as the descending passage? If the sarco-
phagus alonc had been in question, we may be certain that the
pyramid engincers would never have arranged for sliding it down
from the level of the entrance to the descending passage, to the place
where the ascending passage begins, in order afterwards to raise it
by the ascending passage.  If they meant to go down to the under-
ground chamber they would not have raised it at all, but let it down
from the level of the pyramid's base.  But to say truth, moving the
sarcophagus was a mere nothing compared with the lifting of the
great solid blocks which formed the pyramid’s mass. The engincers
who moved these great solid blocks to their places would not have
wanted slant passages at the right friction slope, and all the rest of
it, by which to take the sarcophagus to its place ; nor would they
have provided for unnccessary descents or ascents either, but have
taken the sarcophagus from the outside to its proper level, and sent

it along a level passage.
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and descending passages arc just such as the astro-
nomer would make to securc such a result, we may
accept, without doubt, thc belief that thcy were
made for that purpose.

Then we saw that the featurcs of the Great
Ascending Gallery were not such as would be
esscntial, or cven desirablc, to increasc or maintain
the accuracy of the oricntation, as layer after laycr
was added to the pyramid, but arc preciscly such
as would be cssential if the pyramid was meant
to subscrve (as onc, at lcast, of its objccts) the
purpose of an obscrvatory.

But persons unfamiliar with astronomy will
say, This Grecat Asccending Gallery would only cn-
ablec astronomers to obscrve stars when due south,
or ncarly so, and only those which, when due
south, were within a ccrtain distance above or
below the point towards which the axis of the
Great Gallery is dirccted. Were all the other stars
left unobscrved ? And again, we know that the
Egyptians, like all ancicnt astronomers, paid grcat
attention to the rising and sctting of thc hcavenly
bodics, and especially to what was called the hclia-
cal rising and sctting of the stars. In what way

~would the Great Gallery help them here ?

Now, with regard to the first point, we note -
that the chicf instrument of exact observation in



152 THE GREAT PYRAMID.

modern obscrvatories, the one which, as it were,
governs all the others, has preciscly this quality—
it is akovays directed to the meridian, and has,
indecd, a very much narrower range of view on
cither side of the meridian than the Great Gallery
had. And though it is indecd free to rangc over
the whole arc of the mcridian from the south
horizon point through the point overhcad to the
north horizon point, it is mainly employcd over
about that rangc north and south of the celestial
cquator which was commanded by the Great
Gallery. The visitor at Greenwich sces the great
cquatorial, and imagines that to be the chicf ob-
scrving instrument. The comparatively unobtru-
~ sive transit circle scems far less important. But
the time obscrvations, which are far and away the
most important obscrvations madc at Greenwich,
arc all made, or at lcast all rcgulated, by the
transit obscrvations. So are the obscrvations for
dctermining the positions of stars.

When the equatorial is used to make a time
or position obscrvation, it is uscd as a differential
instrument; it is cmployed to detcrminc how far
cast or west a star may be (theorctically, how
much it differs in right asccnsion measured by
time) from another; and again, to show how far
north or south a star may be (thcoretically, how
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much it differs in declination) from another, whose
right asccnsion and dcclination have already been
dctermined by repcated observations with the
transit circle. Similarly, the altitude and azimuth
instrument is used in direct subordination to the
transit circle.

The astronomers who obscrved from the Great
Pyramid doubtless made many morc obscrvations
off the mcridian than on it. Thcy made multi-
tudinous obscrvations of the rising and setting of
stars, and cspccially of their heliacal risings and
scttings (which last, however, though we hear so
much of thcm, belonged ex nccessitate to but a
very rough class of observations). They no doubt
often used astrolabcs and similar instruments to
dctcrmine the positions of stars, plancts, comcts,
&ec., when off the meridian, with reference to stars
whosc places were alrcady determined by the usc
of their great mcridional instrument. But all those
obscrvations were regulated by, and derived thcir
value from, the work donc in the Great Ascending
Gallery. The modern astronomer sees that this
was the only way in which exact obscrvations of
the hcavenly bodies all over the star-sphere could
possibly have becn madec ; and seeing the extreme
care, the most marvellous pains, which the astro-
nomers of the Great Pyramid took to secure good

e e .~ e
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meridional work, the astronomer recognises in him
a fcllow-worker. He says, with the poct :—

I am as oll as Egypt to mysclf,
Brother to them that squared the Pyramids :
By the same stars I watch.

And now consider what was this grcat obscr-
vatory of ancient Egypt—the most perfect cver
made till tclescopic art revealed a way of exact
obscrvation without thosc massive structures. A
mighty mass, having a base larger than the square
of Lincoln’s Inn, rising by just fifty laycrs to a
hcight of about 142 fect, and presenting towards
the south the appcarance shown in fig. 11, where
the mouth of the Great Gallery is scen opening
southwards, and the lines are shown which have
been alrcady indicated as ¢ obscrving directions’ in
the picturc facing p. 138. The pyramid observatory
is shown in scction in fig. 12. It will be noticed
that thc successive layers are not of cqual thick-
ness. Therc are just fifty betwcen the base and
planc of the floor of the King’s Chamber. The
dircction-lincs for the mid-day sun at midsummer,
midwinter, and the cquinoxes arc shown; also the
lines to the two stars, Alpha Draconis and Alpha
Centauri, are given at the subpolar meridional
passage of the former and the mcridional passage
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of the latter, at the date when the descending and
ascending  passages thus commanded both these
stars. Within fifty ycars or so on either side of
this datc, the pyramid must, I should think, have
been built. The later date when Alpha Draconis
was at the right distance from the pole, 2170 B.C,,!
is absolutcly rcjected by Egyptologists—not one
being ready to admit that the datc of the Pyramid
King can have been anywhere near so late.

Thus far all has been tolcrably plain sailing.
Of the astronomical use and purposc (not quitc
the same thing, be it noticed) of the Great Gallery,
there can be small room for doubt, when we find
(1) cvery fecaturc in all the passages and in the
Great Gallery correspond with the requirements of
the theory, and (2) many featurcs explicable in no
other way.

' Some may he disposed to reject a change which they may
imagine displaces the Pleiades from the position which Professor
Piazzi Smyth assigned to that interesting group at the date when
he supposed the pyramid was buslt.  But there never was the least
real significance in that position. If the mistaken idea entertained
by many, and repeatad by Flammarion, Haliburton, and others,
that the Plciades at their meridian shone down the Great Gallery at
the very time when the pole-star of 2170 8.C. shone down the
descending gallery, had been correct, there might have been some
rcason to be struck Ly the coincidence.  But it should hardly be
necessary to tell the reader, what every astronomer knows, that
the Pleiades never did or could shine down the Great Gallery,
and in the year 2170 n.c. were thirty-cight degrees (!) north of that

position,
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But hcre our difficulties begin. Astronomy no
longer lends its aid when we ask why the builder
of the Grecat Pyramid wanted to have an astro-
nomical obscrvatory as well as a tomb., To begin
with, I suppose Egyptologists arc quite clcar that a
main purpose of each pyramid was that it should
scrve for a tomb. And I suppose, further, that this
being so, it was csscntial that cach pyramid, includ-
ing that onc which we have been regarding hitherto
only in its astronomical aspcct, should be as ncarly
as possible completcd beforc the dcath of its future
occupant. Thcre may be, for aught I know, some
rcason to belicve that in the days of the pyramids
an Egyptian king might be ablc in somc way to
assurc himself of the dona fides of his successors,
and that they would continue thc work which he
had begun and morc than half complcted. But it
is very difficult to imaginc that this rcally was the
casc. Human nature must in those days have
resembled pretty closely human naturc in our own
time; and it scems as unlikcly that a king could
trust in his succcssors so far as to bclicve they
would expend large sums of moncy and a great
amount of labour in complcting a work in which
they had no direct or actual interest, as that, sup-
posing he trusted them to this degree, their con-
duct after his death would have justified his
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confidence. Thus, when we find that the Great
Pyramid was actually complcted in the most care-
ful and perfect manncr, we have very strong reason
for believing it to have been all but completed
during the lifctime of the king, its builder—if it
was indced intended for his tomb. I must confess
that the cxclusively tombic theory of the Great
Pyramid (at least) had always scemed to me
utterly incredible, cven before I advanced what
scems to me the only reasonable interpretation of
its -crection. Onc may admit that the singular
taste of the Egyptian kings for monstrous tombs
was carricd to a prcpostcrous cxtent, but not to
an extent quitc so prepostcrous as the exclusively
tombic thcory would require. Of course, when
we sce that the dctails of the great cdifice indicate
unmistakably an astronomical objcct, which was
rcgarded as of such importance as to justify the
cxtremest carc, our opinion is strengthened that
the pyramid was not solcly mcant for a tomb.
For this would bring in another absurdity, scarccly
lcss than that involved in the cxclusively tombic
theory of structurcs so vast, if even they were non-
astronomical—this, namcly, that the Egyptian
kings thought the celestial bodics and their move-
ments so cspecially related to #em, that their long
home must be astronomically posited with a degree
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of care far surpassing that which has cvcr! been
given to an astronomical obscrvatory. Common
sense compels us to believe that whether the Great
Pyramid was meant for a tomb or not, its astrono-
mical charactcr was given to it for some purpose
relating to the living king who had it built. (I
suppose Egyptologists are absolutely certain that
thc Great Pyramid was built by onc king, and,
therefore, within a few decades of years.)

Now, it is not reasonablc to supposc King
Cheops’ purpose was simply scicntific. We may -
fairly take it for granted that the king who ex-
pended such vast sums and sacrificed so many
lives to build for himself a tomb, was not a man
taking a disinterested intcrest in science, or cven
ready to help the priests of his day to regulatc
religious ccremonials by astronomical obscrvations.
conducted with rcference only to gencral religious
relations. To put thc matter plainly, the builder
of the Great Pyramid must have thought of himsclf
first ; next, of his dynasty ; then, perhaps, of the
priesthood (though always with rcference to the
bearing of rcligious ccremonies on the welfare of
himself and his dynasty) ; lastly, of his pcople, as

' Even in our own time, though we get greater accuracy in our
observations than Chcops obtained in his pyramid, we have not to
give anything like the same degree of carc to the work.
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part of his wealth and power. For abstract science
he cared not, as may be well assured, a single jot.
I do not wish to suggest that Chcops was wickedly
sclfish. 1 have no doubt he was thoroughly per-
suaded that he was carrying out the purpose of his
cxistence in cxpending much trcasure and many
lives on his own well-being (both before and after
dcath). But there can be no doubt this was the
rcal object of his expenditure of time, and wealth,
and human lifc on the great structure which bears
his namec.

Now, our thoughts arc at once turncd by these
considcrations to that onc sole linc along which
astronomy cver has been followed with the hope of
matcrial profit ; and we are led to remember that
if there is onc idca which has more strongly taken
posscssion of the human race than any other, or
onc which more than any other is associated with
the astronomy of ancient Egypt, it is the idea that
the stars in their courscs rulc the fatc of men and
nations. Wc rcemember that ¢cven now, when
scicnce has shown the utter incorrectness of the
ideas that undecrlic the ancient system of astrology,
this system has its influence over millions. Lven
now the terms belonging to the system remain
part of our language. Our very religion has all its
times and scasons regulated in ways derived from
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the astrological system of old Egypt. Our Sunday
is the old Chaldean and Egyptian quarter-month
rest day, and the Jewish Sabbath is this quarter-
month rest day associated with the belief in the
malefic influence of thc planet (Saturn), which
formerly ruled the last day of the week (still called
Saturday or Saturn's-day).! Thc morning and

' A correspondent of Awowledge touched on the associa-
tion which I mentioned as cxisting between the Jewish Sabbath (our
Saturday) and Saturn ; labouring, manifestly, under the impression
that the point at issuc was the identity of the Roman god Saturn
with the Scandinavian deity assigned to Saturday. But of course
this is not the question at issuc. It is not the god Saturn, but
the planct Saturn, which is associated with Saturday. Ilow any
one can reconcile the clear statement of Dion Cassius with the
belicf that the days of the week were not associated with the plancts
until the twelfth century, passes my comprehension. Dion Cassius
distinctly attributes the invention of the week to the Egyptians, and
as he wrote a thousand years before the time named, there can be no
question as to the greater antiquity of the week-day names.  In the
ancicnt Brahminical astronomy the days arc associated with the same
plancts as among the Egyptians. Sce Mr. Colebrooke’s papersin the
Asiatic Researches. Among more familiar discussions of this matter
may be cited Bailly’s Astronomic Indicnne et Oricutale, and Bohlen's
Das Alte Indiecn. Dion Cassius refers to the connection between
musical intervals and the plancts, showing that probably the old
Egyptian lore which Pythagoras of Samos brought to Greece, in-
cluded the association between the plancts and the days of the week;
that, in fact, all three subjects were connccted—-plancts, musical
intervals, and the days of the weck. Longfellow thus poetically
renders the vicws of Egyptian astrologers on these, with them,
mystical matters :—

T ¢ Like the astrologers of cld,
In that great vision I beheld
Greater and deeper mysteries,
I saw, with its celestial keys,
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cvening sacrifices of the Jews and their new moon
festivals were manifestly astronomical in origin—in
othcr words astrological (for astronomy was nothing
except as astrology to the old Chaldwans and
Egyptians). The Fcast of the Passovcr, however
later associated with other events, was dcrived
from the old astrological observancc of the passage
of the sun (the Passing over of the Sun-God) across
thc cquator, ascendingly; whilc the Feast of
Tabernacles was in like manncr ruled by the pas-
sage of the sun over the cquator descendingly.
Qur calendar rules for Easter and other festivals
would ncver, we may be well assured, have been
madc to depend on the moon, but for their original
derivation from astronomical (that is astrological)
cercmonial.!

Its chords of air, its frets of fire,

The Samian’s great olian lyre,
Rising through all ity sevenfold Lars,
From carth unto the fixed stars.

And through the dewy atmosphere,
Not only could I see but hear

Its wondrous and harmonious strings
In swecet vibration, sphere by sphere ;
From Dian’s circle light and ncar,
Ouward to vaster, wider rings,
Where, chanting through his beard of snows
Majestic, monrnful Saturn goes,

And down the sunless realns of <pace
Reverberates the thunder of his bass,’

' The Jewish people, when they left Egypt after their Jong
M
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When we remember that the astronomy of the
time of Cheops was essentially astrology, and
astrology a most important part of religion, we
begin to scc how the crection of the mighty mass
of masonry for astronomical purposes may bc ex-
plained—or, rather, we scc how, being certainly
astronomical, it must be explained. Inasmuch as
it is an astronomical building, erccted in a time
when astronomy was astrology, it was crected for
astrological purposcs. It was in this scnsc a sort
of templc, crected, indeed, for the peculiar bencfit
of onc man or of a single dynasty ; but as he was
a king in a time when being a king mcant a great
deal, what benented him he doubtless regarded
as a bencefit also to his people: in whatever scnse
the Great Pyramid had a religious significance with
regard to him, it had also a national religious
significance.

It would have been worth Cheops’ while to have
this grcat astrological obscrvatory crected, cven if

sojourn there, had doubtless become thoroughly accustomed to the
religious observances of the Egyptians (at any rate there is not the
slightest reference cven to the Sabbath before the sojourn in Egypt),
and were disposed not only to retain these observances, but to
associatc with them the Egyptian superstitions. We know this, in
fact, from the Bible rccord. Moses could not—no man ever could—
turn a nation from obscrvances once become part of their very
life, but he could, and did, deprive them of their superstitious
character. '
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by mcans of it he could learn only what was to
happen, the timcs and scasons which were likely
to be fortunate or unfortunate for him or his race, .
and so forth. But in his day, as in ours, astrology
claimed not only to read but also to rule the stars.
Astrologers did not pretend that they could
actually regulate the movements of the heavenly
bodies, but they claimcd that by careful observa-
tion and study they could show how thc best ad-
vantage could be taken of the good dispositions
of the stars, and their malcfic influcnces be best
avoided. They not only claimed this, but doubt-
less many of them belicved it; and it is quite
certain  that thosc who were not astronomers
(f.e. astrologers) were fully persuaded of the truth
of the system which, cven when the discovery of
the truc naturc of thc plancts has entirely dis-
proved it, rctains still its hold upon the minds of
the multitude.

Therec is, so far as I can scc, no other theory of
thc Great Pyramid which even comes ncar to
giving a common-sensc interpretation of the com-
bined astronomical and scpulchral character of this
wonderful structure, If it is ccrtain, on the onc
hand, that the building was built astronomically,
and was mcant for astronomical obscrvation, it is

cqually certain that it was mcant for a tomb, that
M3
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it was closed in very soon after the king diced for
whom it was built, that, in finc, its astronomical
value related to himself alonc. As an astrological -
cdifice, a gigantic horoscope for him and for him
only, we can understand its purport, much though
we may marvel at the vast expenditure of care,
labour, and trcasurc at which it was crected.
Grantcd full faith in astrology (and we know there
was such faith), it was worth whilc to build cven
such a structurc as the Great Pyramid ; just as,
granted the idcas of Egyptians about burial, we
can undcrstand the crection of so mighty a mass
for a tomb, and all save its special astronomical
character. Of no other theory, I venture to say,
than that which combincs these two strange but
most marked characteristics of the Egyptian
mind, can this be said.

I could descant at great length on the value
which the Grcat I'yramid, when in the condition
represented in fig. 11 (frontispicce) and fig. 12,
must have had for astronomical obscrvation. 1
could show how much morc cxactly than by the
usc of any gnomon, the sun’s annual coursc
around thc cclestial sphere could be determined
by observations made from the Great Gallery, .
by noting thc shadow of thc cdges of the upper
opening of the gallery on the sides, the floor,
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and the upper surfaces of the ramps. The
moon’s monthly path and its changes could have
been dealt with in the same cffective way. The
geocentric paths, and thence the truc paths, of
the plancts could be determined very accurately
by combining the usc of tubes or ring-carrying
rods with the direction-lincs determined from the
gallery's sides, floor, &c. The place of every
visible star along the Zodiac (astrologically the
most important part of the stellar hcavens) could
be most accurately determined.  Had the pyramid
been left in that incomplete, but astronomically’
most perfect, form, the edifice might have re-
mained for thousands of ycars thc most im-
portant astronomical structurc in the world. Nay,
to this very day it would have rctained its
pre-cminence, provided, of course, that its advan-
tages over other buildings had been duly supple-
mented by modern instrumental and optical im-
provements.

Unfortunately, the Great Pyramid was erected
solcly for sclfish purposcs. It was to be the tomb
of Chcops, and whatever qualitics it had for astro-
nomical obscrvation wcre to be devoted to his
scrvice only. The incalculable aid to the progress
of dstronomy which might havc been obtained from
this magnificent structurc cntcred in no sort into
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its king-builder'splan. Centuries would have been
required to rcap cven a tithe of the knowledge
which might have been derived from pyramid ob-
servations, and such obscrvations were limited to
a few years—twenty, thirty, forty, or fifty at the
outside. '

Now, while T am fully conscious that thc astro-
logical thcory of thc Grcat Pyramid is open to
most obvious, and, at thc first sight, most over-
whelming objections, I venture to say not only
that these arc complctely mct by what is certainly
known about the pyramid, but that the astrolo-
gical theory (combined, of course, with thc tomb
theory) is dcmonstrably the true explanation
of all that had been mysterious in the Great
Pyramid.

Take the chief points which have perplexed
students of the pyramids gencrally, and of the
Great Pyramid in particular.

1. Granting thc most inordinate affection for
large sepulchral abodcs, how can we account for
the amazing amount of labour, moncy, and time
bestowed on the Great Pyramid ?

The astrological theory at once supplies the
answer. If the builder believed what we know was
actually believed by all the Oriental nations re-
, specting planetary and stcllar influences, it was
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worth his while to expend that and more on
the pyramid, to rcad the stars for his benefit,
and to ‘rule’ stars and planets to his advantage.

2. If the pyramids were but vast tombs, why
should they bc astronomically oricnted with cx-
trcme carc—to assumc for a moment that this is
the only astronomical relation establishcd certainly
respecting them ?

Astrology answers this difficulty most satis-
factorily. For astrological study of the heavens,
the pyramid (in its incomplete or truncated condi-
tion) could not be too accuratcly oriented.

3. Granted that the Great Pyramid was for a
time uscd as an astronomical observatory, and that
its upper squarc platform was used for cardinal
directions in the way shown in fig. 9, what
connection is there between these dircction-lines
(the only ones which would naturally arise from
the squarc form) and astrological rclations ?

These lines remain to this very day in use
among astrologers. The accompanying figure,
taken from *‘Raphael's Astrology ' (Raphacl being
doubtless some Smith, or Blodgett, or Higgin-
botham), reprcsents thce ordinary horoscope, and
its rclations (now unmeaning) to a horizontal,
carcfully-oriented squarc plane surface, such as the
top of the pyramid was, with just such direction-
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lines as would naturally be used on such a plat-
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4. Why did each king want a tomb of his own?
Why should not a larger family mausoleum, one
in which all the expensc and labour given to all
the pyramids might havc becen combined, have
been preferred ?

It may be noted here, that, according to some
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traditions, the sccond pyramid, though somewhat
smaller than the first, and altogcether inferior in
design, was begun somewhat carlier. [ would
invite special attention to this point. It is one of
thosc perplexing details which are always best
worth examining when we want to obtain a true
thcory. The sccond pyramid was certainly built
during the reign of the builder of the first or Great
Pyramid. It must have been built, then, with his
sanction, for his brother, Chephren, according to
Herodotus ; Noun-shofo, or Suphis II., according
to the LEgyptian records. Enormous quantitics of
stone, of the same quality as the stone used for
the Great Pyramid, were conveyed to the site of
the sccond pyramid, during the very time when
the resources of the nation were being largely
taxcd to get the matcrials for the Great Pyramid
conveyced to the place appointed for that structure.
It would appear, then, that there was some strong
—in fact, somec insupcrablc—objection to the
building of one great pyramid, larger by far than
cither the first or sccond, for both the brothers.
Yet nothing has cver been learned respecting the
views of the Egyptians about tombs (save only
what is lcarned from the pyramids thcmselves, if
we assume that thcy were only built as tombs)
which would suggest that each king wanted a
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monstrous pyramid sepulchre for himsclf. If we
could doubt that Chcops valued his brother and
his family very highly, we should find convincing
proof of the fact, in the circumstance that he
allowed cnormous sums to be cxpended on his
brother's pyramid, and a great quantity of labour
to be devoted to its ercction, at the time when his
own was in progress at still greater expense, and at
the cost of still greater labour. But if he thus
highly csteemed his brother, and regarding him as
the futurc ruler of Egypt, recognised in him the
samce almost sacred qualitics which the people of
Egypt taught their rulers to recognise in themselves,
what was to prcvent him from combining the
moneys and the labours which were devoted to the
two pyramids in the construction of a single larger
pyramid, which could be made doubly secure,
and morc perfectly designed and executed? Is
anything whatcver known respecting either the
Egyptians or any race of tomb-loving, or rather
corpse-worshipping pcople, which would lead us
to supposc that a number of costly separate tomb
pyramids would have bcen preferred to a single,
but far larger, pyramid-mausolcum, which should
receive the bodics of all the members of the family,
or at least of all those of the family who had ruled
in turn over the land? If we could imagine for a
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moment that Cheops would have objected to such
an arrangement, is it not clear that when he died
his successors would have taken possession of his
pyramid, removing his body perhaps, or not allow-
ing it to be interred there, if the sole or cven the
chief purposc for which a pyramid was crected was
that it might serve as a gigantic tomb?

We may indeed note, as a still morce fatal ob-
jection to the theory that the chicf purpose for
which a pyramid was built was to serve as the
builder’s tomb, that it would have been little short
of madness for Cheops to devote many ycars of his
life, enormous sums of money, and the labour of
myriads of his pcople, to the construction of a
building which might and probably would be
turned after his dcath to somec purpose quite
different from that for which he intended it. It is
not to be supposed, and indecd history shows it
certainly was not the casc, that the dynastics which
ruled over Egypt werc more sccurc from attack
than thosc which ruled clsewhere in the East
during thosc days. Cheops cannot have placed
such implicit reliance on his brother Chephren's
good faith as to fecl surc that, after his own dcath,
Chephren would complcte the pyramid, place
Chcops’ body in it, and close up the cntrance so
sccurely that none could find the way into the

T T e et e
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chamber where the body was laid. Cheops could
not cven be certain that Chephren would survive
him, or that his own son, Myccrinus or Menkeres,
would be able to carry out the purpose for which
he (Cheops) had built the pyramid.

Apart, then, from that fcature of the tomb
thcory which scems so strangcly to have escaped
notice—the utter wildness of the ideca that even
the most tomb-loving race would build ‘tombs
quitc so monstrous as these—we sce that there are
the strongest possible objcctions against the credi-
bility of the mcrely tombic theory (to use a word
coined, I imagine, by Professor Piazzi Smyth, and
morc convenicnt perhaps than defensible). It
secms clear on the face of things that the pyramids
must have been intended to serve some uscful
purposc during the lifctime of the builder. Itis
clcar also (all, indecd, save thc believers in the
rcligion of the Great Pyramid, will admit /s point)
that cach pyramid scrved some purpose uscful to
the builder of the pyramid, and to him only.
Cheops’ pyramid was of no usc to Chcphren,
Chephren’s of no usc to Mycerinus, and so forth.
Otherwisc we might be sure, even if we adopted
for a moment the cxclusively tombic theory, that
though Chephren might have bcen so honest as
not to borrow his brother’s tomb when Cheops was
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dcparted, or Mycerinus so honest as not to despoil
cither his uncle or his father, yct among somc of
the builders of the pyramids such honesty would
have been wanting. It is clear, however, from all
the traditions which have reached us respecting the
pyramids, that no anxicty was cntertained by the
builder of any pyramid on this scorc. Chcops
scems to have been well assured that Chephren
would respect his pyramid, and cven (at great ex-
pensc) completc it ; and so of all the rest.  There
must, then, have been some special reasons which
rendered the pyramid of cach king uscless alto-
gether to his successor.

Astrology at once supplics a rcason. Dcad
kings of onc family might slecp with advantage in
a singlc tomb ; but cach man’s horoscope must be
kept by itsclf.  Jven to this day, the astrological
charlatan would not discuss onc man's horoscope
on the plan drawn out and uscd for anothcr man's.
Evecrything, according to ancicnt astrological super-
stition, would have become confused and indistinct.
The ruling of the plancts would have been imper-
fcct and unsatisfactory, if King Cheops’ horescope
platform had been used for Chephren, or Cheph-
ren's for Mycerinus. The religious solecmnitics
which accompanicd astrological observations in the
days when the chicf astrologers were high pricsts,

o~
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would have been rendered nugatory if those per-
formed under suitable conditions for onc person
were followed by others performed under different
_conditions for anothcr person.

5. How is it that the pyramid of Chephren
(Cheops' brother), though about as large, is quite
inferior to the pyramid of Chcops, the pyramid of
Myecerinus (Cheops’ son) much smaller, and that
of Asychis (Cheops’ grandson) very much smaller,
while to the younger sons and daughters of Cheops
very small pyramids, within the same enclosure as
the Great Pyramid, arc assigned ?

The astrological answer is obvious. Chcops
not ouly had full faith in astrology— as, indecd, all
men had in his day—but his faith was so livcly
that he put it in practicc in a very cnergetic way
for the benefit of himself and dynasty. Chephren
probaby had similar faith. For the two brothers,
scparatc pyramids, ncarly cqual in size, werce
madec, cither at the command of Cheops alonc, or
with such sanction from Chephren as his (probablc)
scparate authority rcquired and justified. ¢ the
same time, and because his fortuncs were obviously
associated in the closest manncr with those of his
father and uncle, Cheops (or Cheops and Chephren)
would have a pyramid made for Myccrinus, but on
a smaller scale. Probably, the astrology of those



THE PROBLEM OF THE PYRAMIDS. 175

days assigned the proper proportion in which the
horoscope-platform for a son should be less than
that for a father. It is notcworthy, at any ratc,
that thc lincar dimcnsions of the pyramid of
Asychis arc less than thosc of the pyramid of
Myccrinus, in just the same degree that these are
less than the lincar dimcensions of the pyramid of
Chcops.

6 It is certain that if Myccﬁnus had built his
own pyramid, he would have crected onc larger,
not smaller, than his father's, while Asychis would
have madce his pyramid larger yet; whereas, as a
mere matter of fact, the pyramid of Asychis is
utterly insignificant in size comparcd with the
pyramid of Chcops. The sides of the bascs of
the four pyramids were roughly as follows :—The
pyramid of Chcops, 760 feet; that of Chephren,
720 fect; that of Mycerinus, 330 feet; that of
Asychis, 160 feet.  The pyramid of Cheops
exceeds that of Asychis much more than 150 times
in volume. It is not in accordance with what we
know of human naturc to supposc that Asychis
would have been content with so insignificant a
version of his grandfather's pyramid. Rather than
that, he would have had no pyramid at all, but
invented some new scpulchral arrangement.  Yet
it adds cnormously to the difiicultics of the pyra-
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mid problcm to supposc that Cheops and Cheph-
ren arranged for the crection of all the pyramids,
or, at any ratc, that thc smaller pyramids were
raised to the horoscope-platform level during their
lifetime,

IHere, however, the astrological theory, instead
of cncountering, as all other theorics do, a new
and scrious difficulty, finds fresh support ; for this
arrangement is preciscly what we should expect
to find if thc Great Pyramid was crected to its
obscrving platform for astrological observation and
the rcligious obscrvances associated with them. It
is certain that with the idcas Cheops must have
had (oi\ that thcory) of the importance of astro-
nomical obscrvations to dctermine, and partly
govern, his future, he would not have left his sons
without thcir pyramidal horoscopes. Even if we
supposc he cntertained such jealousy of his brother
Chcphren, as Oriental (and some Occidental)
princes have been known to entertain of their ncar
kinsfolk and probable successors, that would be
but an additional rcason for having his brother’s
horoscope-pyramid crected on such a scale as the
- astrologers and priests considered suitable in the
casc of such ncar kinship. For by mcans of the
obscrvations made by the astrological priesthood
from Chephren's horoscope-platform, Cheops could
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learn, according to the astrological doctrines in
which he believed, the future fortunes of his
brother, and cven be able to rule the plancts in his
own defence, where their configurations scemed
favourable to Chephren and threatening to him-
sclf.

7. But it may be urged that, beyond the gene-
ral statcment that the pyramids were intended as
the tombs of their respective builders, we learn too
little from ancient writers to form any satisfactory
idca of their object.

It so happens, however, that the only precise
statement handed down to us respecting the usc of
the pyramids—not mcrcly of the Great Pyramid,
but of all the pyramids—accords with the astro-
logical theory in cvery dctail, and with no other
theory in any degree.  For we learn from Proclus
that the pyramids of Egypt (which, according to
Diodorus, had cxisted 3,600 ycars before his
history was written, about 8 B.C.) terminated above
in a platform, from which the pricsts made their
celestial observations.,

Obscrve how much is implicd in this short
statement 1 —

First, a// the pyramids had a use independent
of their final purposc as tombs; a use, therefore,
during the lifctime of thcir futurc tcnants, and

N
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presumably—onc may say certainly—rclating to
the interests of thosc persons.

Secondly, this usc was preciscly such as we
have been led to infer with all but absolute
ccrtainty, already, from thc study of the Great
Pyramid.

Thirdly, the astronomical observations were
made by priests, and were therefore religious in
character—a description which could only apply
to astronomical observations made for astrological
purposes. In all probability, the priests who made
these observations professed a religion differing
little from pure Sabaism, or the worship of the
hcavenly host. But it must be remembered that
astrology was the natural offspring of Sabaism.
Whercver we find an astronomical priesthood,
there we find faith in astrology. But to say truth,
where among ancient Oriental nations was such
faith wanting? The Jews had less of it than other
Oriental nations, but they wcre not free from it.
As they had all their religious obscrvances regu-
~ lated by the hcavenly bodics, so they rccognised
the influence of the ‘stars in thcir courses’ If
they believed the heavenly bodies to be for
"*scasons’ (of religious worship), and tor ‘days and
years,’ they believed them also to be for ‘signs.’
This also was the view of the ancient Chaldzans.
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‘It is cvident, says the late Mr. George Smith,
‘from thc opening of the inscriptions on the first
tablet of the Chaldean astrology and astronomy,
that the functions of the stars were, according to
the Babylonians, to act not only as rcgulators of
the scasons and the year, but also to be used as
signs, as in Genesis i. 14; for in thosc ages it was
gencrally believed that the heavenly bodies gave,
by their appcarance and positions, signs of events
which were coming on the earth.’

In fine, while there is no other theory of the
pyramids generally, and of the Great Pyramid in
particular, which has cither positive or negative
evidence in its form, the astrological theory is sup-
ported by all the known positive cvidence ; and
strong though such support is, it derives yct greater
strength from the utter failure of all other admis-
sible theories to sustain the weight against them.
There are difficultics in the astrological theory, no
doubt, but thcy are difficultics arising from our
inability to understand how mnen cver had such
fulness of faith in astrology as to devotc cnormous
sums and many ycars of labour to the pursuit of
astrological recsearches, even for their own inter-
ests. Yet we know in othcr ways that astrology
rcally was accepted in those days with the fulness
of faith thus implied. While, however, the only

N2
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serious difficulty in the astrological theory thus
disappears when closcly cxamincd, the difficultics
in the way of all other thcories arc so great, that,
to all intents and purposes, they arc not so much
difficultics as impossibilitics.

I do not say that therc is nothing surprising in
what is known, when' the theory is admitted that
the Great Pyramid was built by Suphis or Cheops
in order that astronomical observations might be
continued throughout his life, to dctermine his
future, to ascertain what cpochs were dangcrous or
propitious for him, and to notc such unusual phe-
nomena among the celestial bodics as seemed to
bode him good or evil fortune. It docs scem
amazing, despite all we know of the fulness of
faith rcposed by men of old times in the fanciful
doctrines of astrology, that any man, no mattcr
how rich or powerful, should devote many ycars
of his life, a large portion of his wealth, and the
labours of many myriads of his subjccts, to so
chimerical a purpose. It is strange that a building
erected for that purposc should not be capable of
subserving a similar purpose for his successors on
the throne of Egypt. Strange also that he should
have been able to provide in some way for the
completion of the building after his dcath, though
that must havc been a work of cnormous labour,
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and very expensive, even though all the materials
had been prepared during his own lifetime.

But I do asscrt with considerable confidence
that no other thcory has been yet suggested (and
almost cvery imaginable thcory has becn advo-
cated) which gives the slightest answer to these
chief difficultics in the pyramid problem. The
astrological theory, if accepted, gives indeed an
answer which requires us to belicve the kingly
builder of the Great pyramid, and, in less degree,
those who with him or after him built the others,
to have been utterly sclfish, tyrannical, and super-
stitious—or, in bricf, utterly unwisc. But unfor-
tunately the study of human nature brings bcfore
us so many illustrations of the cxistence of such
folly and superstition in as grcat or cven greater
degree, that we nced not for such rcasons recject
the astrological thcory. Of other theories it may
be said that, whilc not onc of them, except the
wild theory which attributes the Great Pyramid to
divincly instructed architects, presents the builders
morc favourably, cvery onc of these theorics leaves
the most striking fcatures of the Great Pyramid
cntircly uncexplained.

Lastly, I would note that the pyramids when
rightly viewed must be regarded, not as monu-
ments which should excite our admiration, but as
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stupendous records of the length to which tyranny
and sclfishness, folly and superstition, lust of power
and greed of wecalth, will carry man. Regarded
as works of skill, and as examples of what men
may effect by combined and long-continued labour,
they are indeed marvellous, and in a sensc admi-
rable. They will remain in all probability, and
will be scarcely changed, when every other edifice
at this day existing on the surface of the earth
has either crumbled into dust or changed out of
all knowledge. The museums and libraries, the
churches and cathedrals, thc observatories, the
college buildings and other scholastic edifices of
our time, arc not for a moment to be compared
with the Great Pyramid of Egypt in all that con-
stitutes matcrial importance, strength, or stability.
But while the imperishable monuments of old
Egypt are records of tyranny and sclfishness, the
less durable structures of our own age arc, in the
main, records of at least the desire to increase the
knowledge, to advance the interests, and to ame-
liorate the condition of the human race. No good
whatever has resulted to man from all the labour,
misery, and expensc involved in raising those
mighty structures which seem fitted to endure
while the world itself shall last. They are and
ever have been splendidly worthless. On the other



THE PROBLEM OF THE PYRAMIDS. 183

hand, the less costly works of our own time, while
their very construction has involved good instcad
of miscry to the lowlicr classcs, have increased the
knowledge and the well-being of mankind. The
goodly sced of the carth, though perishable itsclf,
germinates, fructifics, and bears other seed, which
will in turn bring forth yct other and perchance
even better fruits ; so the cflorts of man to work
good to his fcllow-man instead of cvil, although
they may lcad to perishablc matcrial results, will
yct germinate, and fructify, and bear sced, over
an cver-widening ficld of time, cven to untold
gencrations.
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APPENDICES.

APPENDIX A,

THE GREAT PYRAMID  MEASURES, AND THE DIA-
METERS AND DISTANCES OF THE SUN, EARTH, AND
MOON.

BY JOSETIl BANENDELL, F.R.A.N

A rEw months ago the results of a partial discussion of
the Great Pyramid measures, given by [Professor C.
Piazzi Smyth, in the fourth cdition of his work entitled
¢ Our Inheritance in the Great 'yramid,’ led me to believe
that the data which had formed the basis of the design
for the pyramid were the diamcters and distances of the
sun, carth, and moon, combined with the ratio («) of the
circumference of a circle to its diameter—a quantity
which forms an important feature in the relations of the
pyramid measures ; and, also, that in order to reduce the
results of the astronomical data to magnitudes suitable
for the design and construction of the pyramid, a scale
of one pyramid inch to a length, one-thousandth part
greater than the present English mile, or 63,360 pyramid
inches, had been uscd by the architect ; but as I found
that the values of the diameters and distances given in
various astronomical works, especially those for the
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diameter and distance of the sun, would not yicld results
agreeing exact/y with the pyramid measures, although
they were generally remarkably close approximations, I
was induced to undertake a more extended discussion
and analysis of the measures, with a view to ascertain, if
possible, the exact values which had been employed by
the architect in his reductions, and it thus became
necessary to attempt a solution of the following problem.
Given approximate values of the diameters and distances
of the sun, carth, and moon, to find the values which in
simple combinations will give, with strict cxactuess, the
various pyramid measures and numbers, the scale for the
reductions being onc pyramid inch for a pyramid mile of
63,360 pyramid inches.  For some time I had consider-
able difticulty in forming the requisite number of suitable
equations for the complete solution of this problem,
but ultimatcly succceded, and obtained the following

values :—
Pyramid Miles  English Milea

Diameter of the Sun . . . 855,938 856,793
Equatorial diameter of the Farth 7.917°7 7,925°6
Diameter of the Moon . . 2,157°2 2,159°3
Mean distance of the Sun . . 91,758,800 91,850,558
Mecan distancc of the Moon . 238,483 238,721

Let S= distance of the sun ; 47 = distance of the
moon ; s = diameter of the sun ; ¢ = equatorial diameter
of the carth; m = diameter. of the moon. ‘Then the
following cquations, in which pyramid miles and inches
are adopted, will show the relations between these num-
bers and the pyramid measures :—

se
1. — = 1,000,000%.
m

—
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It is probably owing to the remarkable relation in the
magnitudes of the three bodics shown by this equation
that the quantity » forms so prominent a feature in the
relations of the pyramid measures.

2. Js»*= 9,131°05 = length of one side of the base
of the pyramid.

3. Vs2x = 5,813°01 = height of the pyramid.

swiww

4 25,000 = 1,881°59 = length of Grand Gallery.
5 ’_"’T"s‘/_" = 41213 = length of King's Chamber.
6. Vrdw §°151,646 = the number which has

1,000
been called the key number to the dimensions of the
King's Chamber, and of the pyramid generally.
25,000,000¢

m

7. S=

8. " I = (Ill‘ll’
S
9. M= s
2§
1o §5.151,64647
3V S sm?
250¢
the Pyramid.
12 3V SMsxd
"7 soocr
eswt
75V SM
14. 8——°:;{; =412°13=length of the King’s Chamber.
3

Among the cquations 1 obtained during the investi-

== 149°37 = height of ante.chamber.

1L =36,524'22 = perimetcr of base of

= 5,813°01 = height of the pyramid.

3. = 1,881'59 = length of Grand Gallery.
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gation were several which gave a smaller value for the
diameter of the sun ; and as I am not aware that any
sensible difference has cver been observed between the
polar and equatorial diameters, this result seemed ad-
verse to the theory of a connection between the pyramid
measurcs and the diameters of the three bodies, until it
occurred to mie that probably one diameter referred to
the photosphere, and the other to the comparatively dark
and solid or liquid body of the sun. This latter diameter
is 853,718 pyramid miles, or 2,220 miles less than that
of the photosphcre, and the following cquations, in
which it is represented by the Greek lctter o, will show
its connection with the pyramid measures :—

oy .
15, &= 36,524'20 = perimeter of base.
16. —_3’,7= 5,813°01 = height of pyramid,

17. T:'E:E”' = 11626 = length of ante-chamber.

18. ";c::;-' = 412°13.

L& V4 U
19. 165,6307— 1,881°59.
A Y |2 .
2 (a57700) = 1,881°59.
al e .
21, ;,—o——’ —s 1,516.

The length of the carth’s polar axis is assumed by
pyramidists to be 500,000,000 pyramid inches, or 7,891°41
pyramid miles of 63,360 pyramid inches to the mile, or
7,899:30 English miles, while the value derived by Col.
Clarke, from an claborate discussion of measurements of
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arcs of meridian, is 7,89911 English miles—the differ-
ence being, therefore, less than two-tenths of a mile. I
was, therefore, much surprised to find that the pyramid
measurcs would not yield a less diameter for the earth
than 7,892°c4 pyramid miles, or more than a mile greater
than the generally-accepted length of the polar diameter.
The question therefore arose--Can this latter length be
in error to the cxtent indicated, or is the value I have
obtained connected in any way with some marked fea-
ture of the pyramid? It scemed to be highly impro-
bable, if not impossible, that the results of the calcula-
tions of Besscl, Airy, and Clarke could be in crror to the
extent of more than a small fraction of a mile ; and as-
suming, therefore, that the figurc of the carth is truly
spheroidal with major axis = 7,717'7, and minor axis
= 7,891°41 pyramidal miles, I calculated the geocentric
latitude in which a diameter will be 7,892°54 miles, and
found it to be 78° 25’ 33”; and, deducting this from
90°, we have 11° 34’ 27". A glanccat this result at once
suggested that it was the polar distance of the pyramid
pole-star, a Draconis, multiplicd by the quantity =, and
on dividing 11° 34’ 27" by =, I obtained 3° 41’, which is
a very close approximation to the calculated polar dis-
tance of a Draconis at the time of the building of the
pyramid. Now a scction of the carth through the
parallel of latitude marked out in so singular a manncer
has a diameter of 1,583°54 pyramid miles, or exactly onc-
fifth of the carth’s cquatorial diameter, and an arca of
1,969,462 miles, or one twenty-fifth that of a section
through the cquator, which is 49,236,600 miles. The
occurrence of the pyramid numbers § and 25 in connec-
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tion with the diameter thus indicated in so striking a man-
ner gives a peculiar importance to it, and accordingly I
have found that expressions in which it is a factor can be
formed which give evactly the various pyramid measures.
Thus, representing this diameter by the Greek letter y
(cta), we have

Svr

4,000 X §°151,046 =17,892'54

22, =

_.Sl""
23. u——”-'—.
Svr
. YT =5'151,040.
24 4,000y 5715154

25, ‘,‘= 11,626'02 = 100 times length of ante-
n

chamber.
Sird 7w
L Y T =10, ‘22,
26 4.000n*5°151,040 30534722
27. .,‘/l:;" = 111°795 = height of granite wainscot
in ante-chamber.,
4500y _ o
28. 5 151,646 mm 149°37.
Sirdm :
. 2. =1,881°59.
29 4oo,0004* 1e81s9
S75°151,646 .
30. - —f06'[- = 1,881 59.
S
1. = 0,131°0§.
3 " 13105
32 S 5.813°¢r.
2y

It may be remarked that the diameter » is exactly one
seven-thousandth part greater than the polar diameter,
and that the parallels of latitude in which it occurs

,
Ay 49
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may be regarded as the limits of the habitable portion of
the globe.

The results of my investigation having proved that a
measure corresponding to our English mile, and contain.
ing 63,360 pyramid inches, was used by the architect of
the pyramid, it became a matter of interest to ascertain,
if possible, how it originated, and ultimately I arrived at
the following formula : —

33. 10 )\/ ;“:_: =17,724'§ miles, which is the cir.

cumference of a circle whose arca is 25,000,000 miles, or
cqual to the area of a section of the earth through the
parallel of latitude in which the length of a diameter is
equal to the mean of all the earth’s diameters (7,904°545
p. miles). This area, expressed in pyramid inches, is
equal to a square, the side of which has a length of
316,800,000 inches, and this, divided by 5,000 = 63,360
inches.

My experience in the development of the theory

. which has yielded the results given in this paper has

convinced me that there is no feature of the Great
Pyramid, or relation of its various parts, which cannot
be expressed in terms of the astronomical data I have
used, and in some cases, as I have already shown, two,
three, or more equations can be formed, each containing
one or more factors not in the others, but giving pre-
cisely the same result. It is evident, therefore, that the
builder possessed a far greater amount of mathematical
and astronomical knowledge than it has hitherto been
supposed could possibly have been acquired by the ordi-
nary course of observation and scientific investigation in
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the early age of the world when the pyramid was built ;
and the fact that the values of the diameters and dis-
tances uscd by him are within the limits of the probable
errors of the mecans of the best astronomical determina-
tions of recent times proves that, so far at least as these
values are concerned, modern science has made no real
advance upon the scicnce known to the builder of the
Great Pyramid 4,000 years ago.

APPENDIX B.

EXCAVATIONS AT THE PYRAMIDS.}

GHIZEIL PYRAMIDS,  Abr. 26, 1881,

BY W. M. FLINDERS PETRIE,

DuriNG the past six wecks excavations have been
carried on by me hcre, under the authorisation of M.
Maspero, not for obtaining portable antiquities, but for
deciding questions of architecture and measurcment.
Many points of interest have been uncovered for the first
time in modern history, though the work was not on a
large scale, and the number of excavators never exceeded
twenty. There have been over 280 holes sunk, varying
from a foot deep to shafts twenty feet deep and trenches
ninety feet long.

A brief notice of the work done may be worth giving

V From a letter to the Academy,
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at once, without waiting for the complete publication of
it, along with my survey of the pyramids (made during
five months of last season), to which it is a necessary
sequel, for fixing the exact fiducial points of the ancicnt
constructions.

At the Great Pyramid, the entrance passage has been
cleared enough to cxamine it throughout, and to enter
the subterrancan chamber freely. Some of the lcose
gravel in the ‘grotto’ of the well has been moved, show-
ing that there is a natural vertical fissure filled with the
gravel. The casing and pavement of the pyramid have
been found #n situ, at about the middle of the west, cast,
and south sides ; it was already exposced on the north
side, on which alone it has been hitherto known. ‘The
outer cdge of the rock-cut bed of the pavement has been
cleared in parts of the sides, and at the north-cast and
south-west corners. The great basalt pavement has been
cleared in parts, and the cdge of the rock-cut bed of it
has been traced along the north-east and south sides
but its junction with the limestone pyramid paving
(which is at the same level) could not be found, as both
are destroyed at that part.  The ends of the great trenches -
around the basalt pavement have been partly cleared.
The bottom and sides of the cast-north-east trench have
been cleared in parts to show the form.  No bottom was
found under nine feet of sand in the north trench.  The
small north-north-cast trench has been cleared in parts
upto its inner end at the basalt paving, where it is much
smaller, and forks into two. The various rock cuttings
and trenches north-east of the pyramid have been cleared
and surveyed, but refilled, as the road passes over them.
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A picce of the casing of the pyramid, found ncar the
base on the west side, has Greek inscriptions, apparently
Pto....Sot....(perhaps Ptolemy VIIL, as the s
is round) ; and Markos K . . . .; over which is ham-
mered roughly ... maj...in Arabic. Nothing,
besides a few fragments with single letters, had been pre-
viously discovered of the many inscriptions that existed
on the casing.

At the sccond pyramid the corners have been all
cleared. The site of the edge of the casing has been
found in six places ncar the comners, and the casing itsclf
uncovered at the south-west. The cdge of the bed of
the pavement has been found on the north and west
sides. The peribolus walls of the pyramid have becn
cleared in many parts, showing that they are all carefully
built, and not of ‘hcaped stone rubbish,’ as had been
hitherto supposed. Also, the so-called ‘lincs of stonc
rubbish’ on the west side of the pyramid prove to be all
built walls, forming a scrics of long gallerics about sixty
in number, each about 1oo ft. long, 9 ft. wide, and 7 ft.
high, with ends and thresholds of hewn limestone.
They would suflice to house two or three thousand men,
and I can only suppose that thcy wcre the workmen's
barracks.  Fragments of fine statues in dioritc and
alabastcr were found here, like those in the temple of
this pyramid. The grcat bank of chips on the south
side of the cyclopean wall north of the pyramid proves
to have rctaining walls built in it to hold up the stuff.
The peribolus wall on the south-south-east of the
pyramid is of fine limestonc, of good workmanship, like
most of the tombs of the period. The enonnous heaps

O
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of rubbish south of this wall were slightly cut, and found
to consist of tipped out, stratified, clean chips of lime-
stone, like the rubbish banks of the Great Pyramid, but
inferior stone.

At the third pyramid, the granite casing has been un-
covered at its base in five places near the corners. The
peribolus walls have been cleared in many parts all round,
and found, in every case, not to consist of heaped stones,
but to have carefully-built vertical faces, like the second
pyramid peribolus, but of inferior work ; and the wall on
the south sidc is better built, and very wide.

The small pyramids have not been cleared for lack of
time, as they are rather deeply buried ; but a part of the
rock-cut bed of pavement of the northern one¢ near the
Great Pyramid was accidentally uncovered close to the
edge of the bed of the basalt pavement.

Though I am obliged to suspend work here at pre-
sent, yet I shall be very glad to receive any suggestions
of points needing examination (addressed to Poste
Restante, Cairo) ; and, if they are practicable, I may find
an opportunity for further work two or threc months
hence.

When all the paper work of this survey is finished, we
shall know the sizcs and distances of the pyramids within
a quarter of an inch ; and therc will be fresh soil for
the growth of theories, as tic Great Pyramid proves to be
several fect smaller than hitherto sufposed, the sockets
not defining the casing at the pavement level, though
defining it, perhaps, at their own respective levels.
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NOTE ON THE ABOVE.

With the discovery that the basc of the pyramid is
several fect shorter than had been supposed, a number of
rclations supposed to connect the Great Pyramid with
astronomy go overboard at a singlc stroke. Still, the
coincidences remain.  Indecd, it only requires that the
pyramid inch should be slightly altered for the relations
to be all once more perfectly fulfilled. What will hedone
with the arguments showing the truc pyramid inch to Le
almost exactly the same as the British inch, and the true
cubit to be twenty-five of these inches, I do not know :
Hut past expericnce shows that whatever the precise value
of the pyramid inch, as deduced from these new mca.
sures, may prove to be, will be shown to be just the
valuc which corresponds most perfectly with what may
. be called the pyramid religion. Let us see what is the
nature of the coincidences on which pyramidalists lay so
much stress.

We find that while the pyramid fulfils closely the
relation which Herodotus says it was intended to fulfil,
cach slant face being equal in area to the square of the
height, it also very ncarly fulfils what Taylor tells us was
the rcal purpose of the builder, the height being ncarly
cqual to the radius of a circle having a circumference
equal to the perimeter of the square base ; and again, it
almost as closely fulfils another relation, in having the

os
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slant at the edge very nearly as g vertically to 10 horizon-
tally. Now, to the ignorant, it seems as though the close
approximation of the building’s proportions to these three
relations proves demonstrably the mathematical skill of
the builders, if not their divine inspiration. As a mat-
ter of fact, however, we sce from the co-existence of
these three relations, any one of which might as well as
another be the rcal one which the builders had in view
(were it not certain, from what Herodotus tells us, that
the first only was their building rule), how casy it is to
find such relations if we only look carefully for them,
for two out of the three arc certainly accidental. So
that apart from the evidence of Herodotus, we should
be free to reject all three, on the sound plea that since
coincidence can so readily be dctected, no reliance
can be placed upon any argument from mere coinci-
dence.

Then, again, according to the measurements just
negatived, there were exactly as many cubits of 25
inches in each side as there are days in the year, or
36,524 inches in the circuit of the base. One would
have said that if this were really proved, andif the height
were determined by any onc of the threce geometrical
rules just indicated, all the dimensions of the Great
Pyramid, as a whole, were determined once for all.  But
cven in the carly days of the pyramid religion, the
pyramidalists were not content with this. They found
that the two diagonals of the square base together con-
tained as many inches as there are ycurs in the Great
Precessional Perind, and that the height ccntained as
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many inches as there are in the one thousand-millionth
part of the sun’s distance ; though, of course, if these rela-
tions really hold, they indicate coincidences, and very
singular ones too, entirely outside of the pyramid. As
thus :—Take one-fourth the number of days in the year,
and double the square of this number ; the square root
of the product equals half thc number of years in the
Great Precessional Period. And again, taken 100 times
the number of days in the year, and reduce the number
thus obtained in the same ratio that the radius is less
than the circumference of a circle ; you will then have a
number equal to the number of inches which there are in
one thousand-millionth part of the sun’s distance. These
two relations exist quite independently of the pyramid,
and, so seen, cven pyramidalists must admit that they
are but singular numerical coincidences. They have not
a particle of real significance, any more than this one,
which I make pyramidal (by a very transparent device)
merely to show how easy it isto work such things :—
Take the square basc of the pyramid, and divide each
side into as many parts as the pyramid has faces. Join
the corresponding divisions of opposite sides of the basc
so that the base is divided into sixtecn squarcs. Ineach
of these squarces, save one, place a number (after the
manner of the abomination of desolation to which in our
own post-pyramidal days hath been assigned the name
of the ‘ Fifteen Puzzle’}—then it may be shown that the
number of arrangements which can be made of these
fiftcen numbers in the aforcsaid sixtecn squares is cqual
to the number of miles scparating our solar system
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from that star which, according to the best Egyptolo-
gical investigations of the date of the Great Pyramid,
shone, at its meridional culmination, directly down
the Great Gallery and its prolongation the ascending
passage.

Then comes my ingenious and (outside the pyramid)
scientific friend, Mr. Baxendcll, who, accepting the pyra-
mid dimensions assigned by Professor Smyth, finds other
rclations which they fulfil equally well, showing, of course,
other singular coincidences existing quite independently
of the pyramid. Nay, he finds several independent
coincidences for each dimension, failing, apparently,
to notice that the most remarkable feature of his paper
—the singular closcness of the numerical results—exists
(scarcely in diminished degree), if the pyramid bLe left
entircly out of the question. Take, for instance, what
1 find many regard as singularly impressive, the six
different formule, by which he gets out 1881°59 as the
number of inches in the length of the Grand Gallery
(which I necd hardly say is not known to anything
like this degree of exactitude). They are as follows :—

:r’rs/;_ tsr‘__= LW = n? ﬂ;f )’
25,000 75V SA 400,0004 \2./10%

= Srv/w _Siinvx

400,000 400,000¢%n

=1881'59.

How terrible these formule appear, in conjunction
with the circumstance, that by taking dates for the Fall,
the Exodus, and the birth of Christ, not quite agrceing
with those approved by recognised theological authorities,
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the length of the descending and ascending passages cor-
respond so closcly with the intervals between the first and
sccond and the second and third of those cvents (ycars
representing inches), as to compel us to believe that the
Christian dispensation cannot last more years than there
arc inches in the Grand Gallery! Now these formulax,
when analysed, are found to indicate a number of rcally
curious coincidences between the numbers representing
S, the sun’s distance, A/ the moon's, s thc sun's
diameter, ¢ the earth’s (cquatorial), ¢ the diameter of the
sun’s liquid body—quietly assumed, for we know nothing
about it—n another terrestrial diameter, and = the ratio
of the circumference to a diamcter of a circle. If the
pyramid had no existence, these curious coincidences
would remain.  ‘The fact that they cxist, and are in
themsclves so singular, shows simply how little value
there is in the argument from mere coincidence. Given
ten or twenty numbers taken at random from different
columns of the ‘ Times’ newspaper, or the dimensions
of a house, or ficld, or a picce of furniture, or, in fine,
taken from anywhere we like, it will be found that with a
little patience, any number of coincidences may be found
among the numbers themsclves, or connecting them with
any other set of nurabers, with the dimensions of the
solar system, with the volumes, diamcters, densities, &¢.,
of the planets, or, in fine, with whatsocver we plcase.
One of the best proofs cver given of this is found in the
multitude of relations, independent of the pyramid,
which have turned up while pyramidalists have been en-
deavouring to connect the pyramid with the solar system.
These coincidences are altogether more curious than any
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coincidence between the pyramid and astronomical
nubers ; the former are as close and remarkable as they
are real, the latter, which are only imaginary, have only
been established by the process which schoolboys call
‘fudging '—and now ncw measures have left the work
to be done all over again.



THE ORIGIN OF THE WEEK.

It may be assumed, with Ideler, that the week has originated
from the length of the synodic months . . . and that reference to
the planctary scries, together with planetary days and hours, belong
to an entircly different period of advanced and speculative culture,—
HumsoLpt (Cosmos).

I PROPOSE in this cssay to consider how the weck
probably had its origin, presenting, as occasion
scrves, such subsidiary cvidencc as can be derived
from history or tradition. Usually this and kindred
subjects have been dcalt with a posteriori, Obscrv-
anccs, festivals, chronological arrangements, and so
forth, known or recorded to have been adopted by
various nations, have becen examined, and an in-
quiry made into their significance. The result
has not been altogether satisfactory. Many inte-
resting facts have been brought to light as rescarch
has procceded, and several elaborate theorics have
been advanced on ncarly every point of chronolo-
gical rcscarch. Any one of thesc theories, cx-
amined alone, secems to be cstablished almost
beyond dispute by the number of facts scemingly
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attesting in its favour; but when we find that for
another and yct another theory a similar array of
facts can bc adduced, we lose faith in all theories
thus supported. At lcast those only rctain their
belicf in a theory of the kind who have given so
much carc to its prcparation that they have had
no time to examine thc cvidence favouring other
theories.

On the other hand, therc is much to be said in
favour of an d priori mcthod of dcaling with
ancicnt chronological arrangements.  We know
ccrtainly how the heavens appeared to men of old
times ; if occasion arisc we can dctcrminc readily
and certainly the cxact aspect of the heavens at
any given place and timc; wc know gencerally
the conditions under which the first obscrvations
of thc hcavens must have becen made; hence we
can infer, not unsafcly, what particular objccts
would have becn first noted, or would have been
carly choscn as time-mcasurcs; what difficultics
would have presented themsclves as time pro-
cecded ; and how such difficultics would have been
met.

The inquiry, let me remark at the outset, has
an interest other than that dcpending on chrono-
logical relations. I know of none better suited to
commend to our attention the movements of the
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heavenly bodies, which, as Carlyle has remarked, 1
think, though taking placc all the time around us,
arc not half-known to most of us. As civilisation
indced progresses, thc proportion of persons ac-
quainted with the motions of the hcavenly bodics
becomes less and less; both because artificial
mcasurcs of timc come morc gencrally into usc,
and because fewer persons in proportion are cn-
gaged out of doors at night under conditions
making thc movements of the heavens worth
obscrving. Even the incrcased intcrest taken of
late in the study of astronomy has not tended, I
believe, to incrcasc the number who have a familiar
acquaintance with the hcavenly bodics and their
motions. So soon as a studcent of astronomy scts
up an obscrvatory, indecd, he is more likcly to
forget what hc alrcady knows about ordinary
cclestial phenomena than to pay closcr attention
to them. If hc wants to obscrve a particular star
or planct, he docs not turn to the hcavens—one
may almost say indeed, strangc though it sounds,
that the hcavens are the last place he would think
of looking at; he simply scts the circles of his
tclescope aright, knowing that the star or planct
he wants will then be in the ficld of view. The
tclescope is as often as not turncd to the object
before the door of the revolving dome has been
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opened—that is, while no part of the sky is in
view.

It is preciscly becausc in old times matters
must have been cntirely different, and familiarity
with astronomical facts much more important to
persons not themselves cngaged in the study of
astronomy, that the method of inquiry which I
proposc now to pursuc respecting the origin of the
week is so full of promise. If we will but put
oursclves mentally in the position of thc shepherds
and tillers of the soil in old times, we can tell
preciscly what they were likely to notice, in what
order, and in what way. ‘

In the first place, I think, it will appear that
some division of thc month analogous to the weck
must have bcen suggested as a measure of time
long before the ycar. Commonly the ycar is taken
as cither the first and most obvious of all time-
measurcs, or elsc as only sccond to the day. But
in its astronomical aspect the ycar is not a very
obvious division of time. I am not here speaking,
be it understood, of the exact determination of the
length of the ycar. That, of nccessity, was a work
requiring much time, and could only have been
successfully achieved by astronomers of consider-
able skill. I am referring to the commonplace
year, the ordinary progression of thosc celestial
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phenomcna which mark the changes of the scasons.
As Whewell well remarks of the ycar, the repeti-
tion of similar circumstances at cqual intervals is
less manifest in this case (than in that of the day),
and, the intervals being much longer, some exertion
of memory becomes requisitc in order that the
recurrence may be perceived. A child might casily
be persuaded that successive ycars were of uncqual
length ; or, if thc summer were cold, and the
spring and autumn warm, might be madc to be-
licve, if all who spoke in its hcaring agrced to
support thc delusion, that onc ycar was two. Of
course the recurrence of cvents characterising the
natural ycar is far too obvious to havc been over-
looked cven before men began to obscrve the
hcavenly bodics at all.  The tiller of the soil must
obscrve the right time to plant sceds of various
kinds that they may rcccive the right proportion
of the summer’s heat; the herdsman could not but
note the times when his flocks and herds brought -
forth their young. DBut no dcfinitc way of noting
the progress of the ycar by the movements of the
sun or stars! would probably have suggested itsclf
until some time after the moon’s motions had been

' There are many rcasons for belicving, as I may unc day take
an opportunity of showing, that the ycar was first mcasurcd by
the stars, not by the sun.
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used as means of mcasuring time. The lunar
changes, on the other hand, are very striking and
obvious ; they can bec readily watched, and they
are marked by easily dcterminable stages. ‘It
appcars morc casy,’ says Whewell, ‘and in carlicr
stages of civilisation (it was) more common, to
count time by moons than by ycars.’

It has indced been suggested that the moon's
use as a mcasurcr of time¢ was from the carlicst
ages so obvious that the Greck words mn for
month, méné for moon (less common, however,
than sclcnd), and the Latin mensis for month,
should be associated with the Latin verb %o mcasure
(mmctior, mensus sum, &c.). Cicero says that months
were called menses, ‘ quia mcnsa spatia conficiunt,
because they complete mcasured spaces. Other
ctymologists, says Whewell, conncct these words
¢ with thc Hcbrew manal, to mcasurc.’ Note also
the mcasurc of value, maneh,—* twenty shckels,
fivc-and-twenty shekels, fifteen shckels shall be
your manch, or mna’ (Ezck. xlv. 12). Again, the
name manna is given to the food found in the
desert, by some intcrpreted ¢ a portion. The word
mene, or mna, in the warniny, Mene, tekel, phares,
was translated ‘numbcered.” With the same word
is connected the Arabic Almanac, or Al manach.
Whewell points out that ‘if we are to attempt to
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ascend to the carlicr conditions of language, we
must conccive it probable that men would have a
namec for a most conspicuous object, ke moon,
before they would have a verb denoting the very
abstract and genceral notion, to mcasure.’ This is
truc; but it docs not follow that thc moon may
not have received a name implying her quality as
a mcasurcr long after she was first named. For
the idca of using thc moon as a measurcr of time
must as certainly have followed the conception of
the abstract idca of measurcment, as this conccp-
tion must have followed the recognition of the
moon as an objcct of obscrvation. It is notc-
worthy, indeced, that in thc Greck the moon has
two namcs—onc, more usual, s%wé from which
the Latins derived the name /una; the other,
mcne, certainly connected with mcn, for month, It
sccms almost certain that they, and those from
whom they derived the usage, had come to regard
the moon's quality as a timc-mcasurer as distinct
from her quality as an ornament of the night. To
this sccond term for the moon Whewell’s remark
docs not apply, or rather, his remark suggcsts the
truc cxplanation to be that very derivation of the
words micne, mensts, month, moon, &c.,) from a word

' To these may be added the Sanskrit mdsa, the Zend mao, the

Persian mak, the Gothic mena, the Erse mios, and the Lithuanian
micnu,
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signifying ‘ to measure,’ which he .oppugns. Even
if this view be rejected, we may yct regard the
words signifying mcnsuration (mcasurcment and
" numbecring) as derived from a namc for thc moon,
months, &c.—a circumstance which would indicate
the recogniscd character of the moon as a time-
measurer even more significantly than the converse
derivation.

It is notcworthy that of all the phcnomcena
obvious to obscrvation, the motions of thc moon
arc thosc which most dircctly suggest the idca of
mcasurement. The carth’s rotation on her axis is
in reality much morc uniform than thc moon’s
circling motion around the earth; but to ordinary
obscrvation the recurrence of day and night scems
rather to suggest the idca of incquality than that
of the uniform subdivision of time. For the
lengths of day and night arc scldom cqual to cach
othcr, and are constantly varying. The daily
motions of the fixed stars arc more uniform than
thc moon’s, and, if carcfully noted, afford an
almost pcrfect uniformity of timc-mcasurcment.
But instruments of somc kind arc nccessary to
show that this is the casc. Thc moon, on the
other hand, mcasurcs off time in an obvious and
striking manner, and, to ordinary observation, with
perfect uniformity, In measuring time, the moon
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suggests also the idca of numerical mcasurement.
And measures of length, surface, volume, and so
forth, could more rcadily have been derived in
ancicnt times from thc moon's motions than in any
other manner. In preciscly the samce way that now,
in Great Britain, all our mcasures,' without cxcep-
tion, arc dcrived from the daily motion of the
stars, so in old times the more obvious motions
of the moon could have becn uscd, and were pro-
bably used, to give the mcasures required in those
days.

' Even our measures of the value of money depend on the ob-
scrved motions of the stars.  As I pointed out in my essay ¢ Our
Chief Timepicce Losing Time* (Liyht Science for Leisure Howrs),
¢ when we come to inquire closcly into the question of a sovercign's
intrinsic valuc, we find oursclves led to the diurnal motion of the
stars by no very long or intricate path.’ For a sovcreign is a enin
containing so many grains of gold mixed with so many grains of
alloy. A grain is the weight of such and such a volume of a certain
standard substance - that is, so many cubic inches, or parts of a
cubic inch, of that substance. An inch is determined as a certain
fraction of the length of a penduluin vibrating seconds in the latitude
of London. A sccond is a certain portion of a mean solar day, and
is practically detcrmined by a reference to what is called a sidereal
day —the interval, namely, between the successive passages by the
same star across the cclestial meridian of any fixed place. This
interval is assumed to be constant, and is in fact very ncarly so.
Strangely enough, the moon, the older mcasure of time, is, by her
attraction on the waters of this carth, constantly tending to mexlify
this nearly constant quantity. the carth's rotation. For the resiste
ance of the tidal wave acts as a break, constantly rctarding the
carth’s turning motion —though so slowly, that 1,500 millions of
years would be required to lengthen the terrestrial day by one full
hour.

P
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If, then, the names of the ‘moon,’ ‘months,’
and so forth, were not originally derived from the
idca of mecasurcment, it is nevertheless certain that
the moon mwust, from the very carlicst times, have
been regarded as par cxcellence, the measurcr. The
@ priors rcasons for cxpecting that the moon's
name, or onc of her namcs, would be thus derived,
scem to me to add grcatly to the probability of
this dcrivation, which has been inferred from the
actual co-cxistence of such names as mene for the
moon ; mcn, mensts, &c. (sce previous notc), for
the month; mmna, manch, mensus (root mens) for
mcasurcment.

The circling motion of the moon round the
carth being noted from the very carlicst time, it is
certain that, very soon after, men would think of
subdividing thc moon’s circuit. The nights when
there was no moon would be distinguished in a
very marked way from those in which the moon
was full, or ncarly so, and thus the lunar month
would be obviously marked off into two halves,
cach about a fortnight in length. Somcthing ana-
logous to this first subdivision is to bc recognised
in a circumstance which I may onc day have to
dcal with more at length, the subdivision of the
year into two halves—onc in which the Pleiades
were above the horizon ard visible at sunsct, the
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other when they were below the horizon. There
would be the bright half and the dark half of the
month (so far as the nights were concerned) ; and
it must bc remembered that these would not be
unimportant distinctions to the men of old time,
nor mcrc mattcrs of scicntific obscrvation. To the
shepherd the distinction between a moonlit and a
moonless night must have been very noteworthy.
All his cares would be doubled when the moon
was not shining, all lightencd when she was ncarly
ful. A poct in our time singing the glorics of
the moonlit night might be apt to forget the value
of the light to the herdsman; but in old times
this must have been the chief thought in connce-
tion with such a night. Thus we find Homer, after
describing the beauty of a moonlight night, in a
noble passage (mis-translated by Pope, but nobly

rendcred by Tennyson), closing his description
with the words—

The shepherd gladdens in his heart.

We can well understand, indeed, that, according to
tradition, the first astronomers in cvcry nation
were shepherds.

It might scem at a first view that the division
of the months into two parts would bc most con-

veniently marked by the moon (1) coming to full,
ra2
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and (2) disappearing. But apart from the con-
sideration just mentioned, showing the probability
that the first division would be into the bright half
and the dark half, it is easily seen that neither the
full phase, nor what is called technically ‘ncw’ (in
reality the absolutc disappcarance of the moon),
could be conveniently determined with anything
like precision. The moon looks full a day or two
before and a day or two after she really is full,
The time of the moon’s coming to the samc part
of the sky as the sun, again, though it can be in-
ferred by noting when she first disappeared and
when she first reappcared, is not obviously indi-
cated,—or, which is thc essential point, so mani-
fested as to afford, at the time, an indication of the
moon'’s reaching that spccial stage of her progress.
If a clock werc so constructed that time were in-
dicated by the rotation of a globe half white half
black, and so situated that the observer could not
be certain when the white side was fully turned
towards him, it is certain he would not obscrve
that phase for dectermining time exactly. If he
were not only uncertain when the black side was
fully turned towards him, but could not ascertain
this at all until some little time after the white side
began to come into view again on one side (having
disappeared on the other shortly before), he would
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be still less likely to observe the black phasc as an
cpoch.

If we consider what the owner of such a time-
picce would be apt to do, or rathcr would be
certain to do, we shall not be long in doubt as to
the course which the shepherds of old time would
have followed. The only phases which such a
clock would show with anything like precision
would be those two in which one half the globe
exactly would be white and the other black. Not
only would either of thesc bc a perfectly definite
phase marked unmistakably by the straightness of
the scparating linc between black and white, but
also the rate of change would at these times be -
most rapid. The middle of the separating line,
or tcrminator in thc moon’s case, is at all timcs
travelling athwart the face of our satellite, but
most quickly when crossing the middle of her disc.
Apart, then, from the consideration already men-
tioncd, which would lcad the first obscrvers to
divide the month into a dark and a light half, the
aspect of the moon's face so varied before their
eyes as to suggest, or, one may say, to force upon
them, thc plan of dividing her course at the
quarters, when she is half full incrcasing and half
full diminishing.

Let us pausc for a moment to see whether this
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first result, to which we have been led by purcly
@ priori considcrations, accords with any evidence
from tradition. We might very well fail to find
such evidence, simply because all the carlier and
less precise ways of dividing time (of which this
certainly would be onc), giving way, as they must
incvitably do, to more exact timec-mcasurers, might
leave no tracc whatever of their existence. It is,
thercfore, the more rcmarkable and in a sensc
fortunate, that in two cascs we find clear cvidence
of the division of thc lunar month into two halvcs,
and in the precisc manncr above indicated. Max
Miiller, remarking on the weck, says that hc has
found no trace of any such division in the ancicent
Vedic literaturc of the Hindoos, but the month is
divided into two according to thc moon - the c/car
half and the obscure half! (FFlammarion, from
whom I take the refercnce to Max Miiller, says, ¢ the
clear half from ncw to full, and the odscure half
from full to ncw;’ but this is manifestly incorrcct,

! It is noteworthy that in the Assyrian tablets lately deciphered
by Mr. G. Smith (which are copics of Babylonian originals oller
probally than the books of Job and Gercsis), we find in the account
of the creation of the sun, moon, and stars, from which the account
in Genesis was probably abridged, special reference to the moon’s
change from the horned to the gilibous phase—* At the beginning
of the month, at the rising of the night, his horns are breaking
through, and shine on the heaven ; on the ninth day to a circle he
begins to swell.’
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the half of the month from new to full having
ncither more nor less light by night than the half
from full to new.) A similar division has bcen
found among the Aztccs.

The next step would naturally be the division
of cach half, the bright and the dark half, into two
cqual parts. In fact, this would be donc at the
same time, in most cascs (that is, among most
nations), that thc¢ month was divided into two.
The division at half full increasing and half full
dccrcasing would be the more exact; but once
madc would afford the mcans of dctermining the
times of ‘full’ and ‘new. During the first few
months after men had noticed closcly the times of
half full, they would perccive that between fourteen
and fiftcen days scparated these times, so that
‘full” and ‘ncw’ came about scven days after the
times of half-moon.

All this would bc comparatively rough work.
Hecrdsmen, and perhaps the tillers of the soil in
harvest time, would perccive that the lunar month,
their ordinary mcasure of time, was naturally divi-
siblc into four quarters, two cpochs (the half-moons)
limiting which werc ncatly defined, while the inter-
mediate two could be ecasily inferred. They would
fall into the habit of dividing the months into
quarters in this rough way long before they began
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to look for somc connection between the length of
the month and of the day, preciscly as men (later,
no doubt) divided the ycar roughly into four
scasons, and the scasons into months, long before
thcy had formed precise notions as to the number
of months in ycars and scasons. We shall sce
presently that in cach case, so soon as they tricd
to conncct two mcasurcs of time—the month and
day in onc casc, the year and month in the other—
similar difficulties presentcd themselves. We shall
scc also that while similar ways of mceting these
difficultics naturally occurred to men, these natural
mcthods of dcaling with the difficultics were those
actually followed in one case certainly, and (to
show which is thc object of thc present paper)
most probably in the other also.

Men, at lcast those who were given to the habit
of cnumecration, would have found out that there
arc somc 29} days in cach lunar month, not long
after they had regarded the month as divided into
four parts, and long before thcy had thought of
connecting months and days together. After a
while, however, the occasion of some such connec-
tion would arise. It might arise in many different
ways, The most likely occasion, perhaps, would
be the necessity of apportioning work to those
employed as herdsmen or in tilling the soil. They
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would be engaged probably (so soon as the simplest
of all cngagements, by thc day, rcquired some
cxtension) by the month. In fact, onc may say
that certainly the hiring of labourcrs for agricul-
tural and pastoral work must have bcen by the
month almost from thc beginning.!

But from the beginning of hiring also, it must
have become nccessary to mcasurc the month by
days. Herdsmen and labourcrs could not have
had thecir terms of labour dcfined by the actual
observation of the lunar phases, though these

' The carliest record we have of hiring is that contained in
Genesis, chap. xxix. We read there that Jacob * abode with Laban
the space of @ month,’ serving him without wages. Then Laban
said to Jacob, ¢ Because thou art my brother, shouldst thou there-
fore serve me for nought ? tell me, what shall thy wages be?’ At
this time, it is worth noting, the number seven had come to be re-
garded as convenicnt in hiring, for Jacob said, * I will scrve thee
seven years for Rachel thy younger daughter. . . . And Jacobh
scrved seven years for Rachel ; and they scemed unto him but a few
days, for the love he had to her.” It is obvious that the length of
service was regarded by the narrator as a special proof of Jacob's
love for Rachel.  For an ordinary wage a man would work seven
days ; for his love Jacob worked scven years. That tlis was so is
shown by Laban's calling the term a weck.  After giving Leah ine
stead of Rachel, he says, ¢ Fulfil her week, and we will give thee
this also for the service which thou shalt serve with me yct seven
other years. And Jacob did so, and fulfilled her week.! The week
must have been a customary term of engagement long before this,
or it would not be thus spoken of. Servants (the herdsmen of
Abram’s cattle, and the herdsmen of Lot's cattle) are mentioned
somewhat earlier. The word * week ’ is not used carlier than in
the passage just quoted ; and there is no reference to a weekly day
of rest before the Exodus.
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might have shown them, in a rough sort of way,
how their term of labour was passing on.

Thus, at length, a month of days and its sub-
divisions must have come into use. The subdivi-
sions would almost ccrtainly correspond with the
quartcers alrcady indicated ; and the week of scven
days is the ncarest approach in an cxact numbcer
of days to the quarter of a month, Four pecriods
of cight days excced a lunar month by two and
a-half days; while four periods of scven days
excced a lunar month by only one and a-half days.

Now there would be two distinct ways in which
the division of the month into four weeks might
be arranged.

First, the month might be taken as a constant
mcasurc of time, and four wecks, of scven days
cach, suitably placed in cach month, so that the
extra day and a-half, or (ncarly cnough) three days
in two months, could be intercalated. Thus in
onc month a day could be left out at the time of
ncw moon, and in the next two days, onc day
altcrnating with two in successive months: if the
remaining part of cach month wcre divided into
four cqual parts of scven days in cach, the arrange-
ment would correspond closcly cnough with the
progress of the months to scrve for a considcrable
time before fresh intercalation was required. Two
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lunar months would thus be counted as fifty-nine
days, falling w..ort of the truth by onc hour, twenty-
eight minutcs, and ncarly cight scconds. On four
lunar months the difference would be ncarly three
hours, and in thirty-two lunar months ncarly one
day. So that if in the first month two days, in
the second one, in the third two, in the fourth onc,
and so on—in the thirty-first two,and in thc thirty-
second #io (instcad of onc), were intercalated, the
total error in thosc thirty-two months, or about
two ycars and five calendar months of our present
timc, would be only about half-an-hour.

We find traces of a former arrangement by
which thc time of new moon was scparated, as
it were, from the rest of the lunar month. The
occurrence of new moon marked in most of the old
systems a time of rest and religious worship, pro-
bably, almost ccrtainly, arising originally from the
worship of the hcavenly bodics as deitics.  But the
chronological arrangements, probably connccted
with this usage at first, have left fcw traces of their
cxistence. The usage presents manifest imperfec-
tions as part of a chronological system, and must
soon have bcen abandoned by the more skilful of
thosc who sought among thc cclestial bodics for
thc means of measuring time. The Grecks adopted
such an arrangement as I have above indicated.
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¢ The last day of cach lunar month,’ Whewell says,
“was called by them “ the old and new,” as bglong-
ing to both the waning and the rcappearing moon,
and their festivals and sacrifices, as determined by
the calendar, were conccived to be necessarily con-
nected with the samce periods of the cycles of the
sun and moon.! ‘The laws and oracles,’ says Ge-
minus, ‘ which directed that they should in sacri-
fices obscrve three things, months, days, and ycars,
werc so understood.” With this permission, a cor-
rect system of intcrcalation became a religious
duty. Aratus, in a passage quoted by Geminus,
says of the moon—

As still her shifting visage changing turns,
By her we count the monthly round of morns.

But the rcligious duty of properly intercalating a
day cvery thirty-two months, to correct for the
difference between two lunar months and fifty-nine
days, would scem not to have been properly at-
tended to, for Aristophanes in thc ¢ Clouds’ makes
the moon complain thus :—

Cnorus or CLoubps.

The moon by us to you her grecting sends,
But bids us say that she's an ill-used moon,
And takes it much amiss that you should still
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Shufflc her days, and turn them topsy-turvy ;

And that the gods, who know their feast-days well,
By your falsc count are sent home supperless,

And scold and storm at her for your neglect.

The sccond usage would be the more conve-
nient. Perceiving, as thcy would by this time have
dong, that the lunar month does not contain an
cxact number of days, or of half-days, mcn would
recognise the usclessness of attempting to usc any
subdivision of thc month, month by month, and
would simply take the weck of seven days as the
ncarcst approach to the convenicnt subdivision, the
quartcr-month, and let that pcriod run on con-
tinually, without concerning themsclves with the
fact that cach ncw month began on a different day
of the weck. In fact, this corresponds preciscly
with what has been done in the case of the year.

The nccessity of adopting some arrangement
for periodical rest would render the division of time
into short periods of unvarying length desirable.
And, as herdsmen and labourcrs were early engaged
by thc lunar month, and afterwards by its sub-
division the quarter-month, it is very probablc that
the beginning of each month would first be chosen
as a suitable time for a rest, while later one day
in each weck would be taken as a rest day. This
would not be by any means inconsistent with the
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belief that from very carly times a religious signi-
ficance was given to the monthly and weekly
resting days. Almost cvery observance of timcs,
and scasons, and days had its first origin, most
probably, in agricultural and pastoral customs. It
was only after a long period had clapsed that
arrangements, originally adopted as convenicnt,
became so sanctioned by long habit that a religious
-mcaning was attached to them. Assuredly, what-
ever opinion may be formed about the Sabbath
rest, only one can be formced about the ‘ new moon’
rest.  That certainly had its origin in the lunar
motions and their rclation to the convenience and
habits of outdoor workers. It secms altogcther
rcasonable, apart from the cvidence @ priori and @
posteriort in favour of the conclusion, to adopt a
similar cxplanation of thc weckly rest, constantly
associated as we find it with the rest at the time of
new moon.

This cxplanation implics that the weck would
almost certainly be adopted as a mcasurc of time
by every nation which paid any attention to the
subject of timc-mcasurcment.  Now we know that
no trace of the weeck exists among the records of
some nations, while in others the weck was at
least only a subordinate timc-measurc. Among
the earlicr Egyptians the month was divided into
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periods of ten days cach, and hitherto no direct
cvidence has been found to show that a scven-day
period was used by them.! The Chinese divided
the month similarly. Among the Babylonians the
month was divided into pcriods of five days, six
such periods in cach month, and also into wecks of
seven days. The same double arrangement was
adopted by the Hcbrews.

It is casy to show, howcver, that the division of
the month into six equal or ncarly cqual parts,
five days in cach, was not arrived at in a similar
way to thc division into four parts, and was a later
mcthod. We have sccn how the quarters of the
lunar orbit arc dctermined at ‘half-full, by the
boundary between the light and dark half crossing
the middle of the moon’s disc. Content at first to
determine this ocularly, observers would after a
time devise simply mcthods of making morc exact
dcterminations.  Such devices- as Ferguson, the
sclf-taught Scottish peasant, employed to dcter-
minc the positions of the stars, would be likcly to
occur to the Chaldxan shcpherds in old times.
That astronomer (for hc well merits the name,

' Laplace asscrts of the Egyptians that they used a period of
scven days 3 but he misunderstood the account given liy Dion Cassius,
who referred to the astronomers of the Alcxandrian school, not to
the ancient Egyptians.
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when we consider under what disadvantages he
achieved success) constructed a frame across which
slender threads could be shifted, so that their intcr-
scctions should coincide with the apparent places
of stars. A frame similarly constructed might be
made to carry four such threads forming a square,
which properly placed would just scem to cnclose
the moon's disc, while a fifth thread parallel to two
sides of thc square and midway' between them
could be made to coincide with the straight cdge
of the half-moon,—and thus the exact time of half-
moon could be casily determined. Now when the
scparating line or arc between light and darkness
fcll otherwisce, the fifth thrcad might be made to
show cxactly how far across this scparating arc
(that is, its middle point) had travelled, and thence
how far the month had progressed,—if the obscrver
had somc little knowlcdge of trigonometry. If he
had no such knowlcdge, but were acquainted only
with the simpler geometrical relations of lines and
circles, there would only be two other cases, besides
that of the half-moon, with which he could deal by
this simple mcthod, or somc modification of it.
When the middle point of the arc between light
and darkncss has travelled exactly one-fourth of
the way across the moon’s disc, the moon has gonz
one-third of the way from ‘new’ to ‘full’ When
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that middlc point has travclled exactly three-
fourths of the way across, thc moon has gone two-
thirds of the way from ‘ncw’ to ‘full’ Either
stage can be determined almost as casily with the
frame and threads, or some such contrivance, as
thc time of half-moon, and similarly of the cor-
responding stages from ‘full’ to ‘new. Thus,
including new and full, we have six stages in the
moon's complete circuit. She starts from ‘new;’
when she has gone onc-sixth of the way round, the
advancing arc of light has travclled one-fourth of
the way across her disc ; when she has gone two-
sixths round, it has travelled thrce-fourths of the
way across: then comes ‘full,’ corresponding to
half-way round; then, at four-sixths of the way
round, the recceding cdge is one-fourth of thc way
back across the moon's disc; at five-sixths it is
three-fourths of the way back ; and lastly shc com-
plctes her circuit at ‘new’ again. Each stage of
her journcy lasts onc-sixth of a lunar month; or
five days, lcss about two hours. Thus five days
morc ncarly rcpresents onc of these stages than a
weck represents a quarter of a lunar month. For
a weck falls short of a quarter of a month by more
than ninc hours, whilc five days exceeds a sixth of
a month by rather less than two hours. Morcover,
while six periods of five days exceed a month by
]
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less than half-a-day, four weeks fall short of a month
by more than a day and a-half.!

We can very well understand, then, that the
division of the lunar month into six parts, cach of
five days, or into thrce parts, each of tcn days,
should have been early suggested by astronomers,
as an improvement on the comparatively rough
division of the month into four equal parts. We
can cqually understand that where the latter method
had bcen long in usc, where it had become con-
nected with the system of hiring (onc day's rest
being allowed in cach quartcr-month), and cspe-
cially where it had become associated with religious
observances, the new mcthod would be stoutly
resisted, It would scem that a contest between
advocates of a five days’ period and those of a
scven days' period arose in carly times, and was
carricd on with considcrable bitterncss. There arc
those who find in the Great Pyramid of Egypt the
record of such a struggle, and evidence that finally
the scven days’ period came to be distinguished, as
a sacred time-measure, from the five days’ period,

' The five days’ period has as great an advantage over the week
in morc exactly dividing the year, as it has in dividing the month,
since, while fifty-two wecks fall short of a year by nearly a day and
a-quarter, scventy-three periods of five days only fall short of a year
by a quarter of a day. Lut the number §2 has the great advantage
over 73 of being subdivisible into four thirtecns.
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which was regarded doubtless as a profane though
perhaps a more exact and scientific subdivision. In
the Jewish religious system, however, both sub-
divisions appear.

A singular picce of evidence has quite recently
been obtained respecting the week of the Baby-
lonians, which, while illustrating what I have above
shown about the weck and the five days’ period,
scems to afford some explanation of the wecek of
weeks. So far as I know, it has not been considercd
in this particular light before.  We learn from Pro-
fessor Sayce that the Babylonians called the 7th,
14th, 19th, 21st, and 28th days of each month
sabbatu, or day of rest. Hereclearly the 7th, 14th,
21st, and 28th correspond to the same day of the
wecek ; but how does the 19th fall into the serics ?
It appears to me—though I must admit that I
only make a guess in the mattcr, knowing of no
indcpendent cvidence to favour the idca—that the
19th day of a month beccamc a day of rest as being
the forty-ninth day from the beginning of the pre-
ccding month. It was, in fact, from the preceding
month, the seventh scventh day, or the sabbath of
sabbaths. So to regard it, however,—that is, to
make the 19th day of onc month the forty-ninth
from thc beginning of the preceding,—it is neces-
sary that the length of the month should be regarded

Qa
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as thirty days (the differcnce between forty-nine
days and nineteen).

While in any nation the month and its sub-
divisions would thus, in all probability, be dealt
with,—the weck almost inevitably becoming, for a
while at least, a measure of time, and in most cases
remaining so long in use as to obtain an unshaken
hold on the pcople from the mere effect of custom,
—another way of dealing with the moon’s motions
would ccrtainly have been recognised.

Watching the moon, night aftcr night, men
would soon perceive that she travels among the
stars. It is not casy to dcterminc, from @ priori
considerations, at what particular stage of observa-
tional progress the stars, which are scattered over
the background on which the hcavenly bodics
travel, would be specially noticed as objects likely
to help men in the measurement of time, the deter-
mination of scasons, and so forth. On the whole it
seems likely that the observation of the stars for
this purposc would come rather later than the first
rough determinations of the ycar, and therefore
considerably later (if the above reasoning is just)
than the determination of thec month. The suita-
bility of the stars for many purposes connccted
with the measurement of time is not a circumstance
which obtrudes itself on the attention. Many
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years might well pass before men would notice
that at the same scason of the ycar the same stars
are secn at corresponding hours of the night; for
this is lcss striking than the regular variation of the
sun’s altitude, &c., as the year progresses. This
would be true cven if we assumed that from the
beginning certain marked star groups were recog-
nised and rcmembered at cach return to particular
positions on the sky. But it is unlikcly that this
happened until long after such rough observations
as I have described above had madec considerable
progress. Therc is only onc group of stars respect-
ing which any cxception can probably be madc,—
viz. the Pleiades, a group which, being both con-
spicuous and uniquc in the hcavens, must very carly
have been recognised and remembered.  But cven
in the case of the Plciades {though almost certainly
it was the first known star group, whilc most
probably it was thc object which led to the first
precise dctermination of the ycar's length) a con-
sidcrablc time must have passed before the regular
return of the group, at times corresponding to par-
ticular parts of the ycar of scasons, was recognised
by shepherds and tillers of the soil. Certainly the
moon’s motions must have been carlicr noted.

So soon, however, as men had begun to study
the fixed stars, to group them into constellations,
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and to watch the motions of these groups athwart
the heavens, hour by hour, and (at the same hour)
night by night, they would note with interest the
motions of their special time-measurer, the moon,
amongst the stars.

They would find first that thc moon circuits
the stellar hcavens always in the same dircction,
namcly, from west to east, or in the direction con-
trary to that of the apparent diurnal motion which
she shares with all the celestial bodies. A very few
. months would show that, spcaking gcnerally, the
moon keeps to one track round the heavens; but
possibly, cven in so short a timc, close obscrvers
would perccive that she had slightly deviatced from
the course she at first pursued. After a time this
would be clearly scen, and probably the observers
of those days may havc supposed for a whilc that
the moon, getting farther and farther from her
original track, would cventually travel on a quite
different path, But with thc further progress of
time, she would be found slowly to return to it.
And in the course of many ycars it would be
found that her path lics always, not in a certain
track round the celestial sphere, but in a certain
zone or band, some twenty moon-breadths wide—
to which no doubt a special name would be given.
It was in reality the mid-zone of the present
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zodiac, which is about thirty-five moon-breadths
wide. The central track of the moon’s zone, which
may bc called the lunar zodiac, is in reality the
track of the sun round the heavens. But the recog-
nition of thc moon's zonc would long precede either
thc dctermination of the sun’s path among the stars
or that of thc zodiac or planetary highway. The
distinction bctween the sun and moon in this
respect is well indicated in Job's words, ¢ If I beheld
the sun when it shined, or the moon walking in
brightness,’—the brightness of the sun preventing
man from dctermining his real course till astro-
nomy as a scicnce had madec considerable progress :
whereas the track of thc moon among the stars is
obvious to every onc who watches the moon, cither
from night to night or even for a few hours on any
onc night. Thc motions of the plancts, again, and
indecd the very recognition of these wandering
stars, bclong to an astronomy much morc advanced
than that which we have been here dealing with.
Watching the moon’s progress along her zone
of the stcllar heavens night after night, the ob-
servers would perceive that she completes the
circuit in less than a month. Before many months
had passed they would have determincd the period
of these circuits as betwecn twenty-scven and
twenty-cight days. It is very likely that at first,
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while their cstimate of the truc period was as yet
incxact, they would suppose that it lasted exactly
four weeks. We must remember that the natural
idca of the early observers would bec that the
motions of the various celestial bodies did in reality
synchronisc in some way ; though how those mo-
tions synchronised might not easily be discovered.
They would suppose, and as a matter of fact we
know thcy did suppose, that the sun and moon
and stars were made to be for signs and seasons,
and for days and months and years. To imagine
that the celestial machincry contrived for man's
special benefit was in any sense imperfect would
have appeared very wicked. They would thus be
somcwhat in the position of a person for whom a
clockmaker had constructed a very elaborate and
ingcnious clock, showing a number of rclations, as
the progress of the day, the hour, the minutc, the
sccond, the ycars, the months, the scasons, the
tides, and so forth, but with no cxplanation of the
various dials. The owner of the clock would be
persuaded that all the various motions indicated on
the dials were intended for his special cnlighten-
ment, though he would be unable for a long time
to make out their meaning, or might fail altogether.
So the first observers of the heavens must have
~been thoroughly assured that the movements of
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the sun, moon, planets, and stars were for measures
of time, and therefore synchronised (though in long
periods) with cach other. We recognisc a wider
system (a nobler scheme, onc might say, if this
did not imply a degree of knowledge which we do
not rcally possess) in the actual motions of the
celestial bodies, But with the men of old times it
was different.

Most probably, then, perceiving that the moon
complctes her circuit of the stellar hcavens in a day
or two less than a lunar month, they would sup-
posc that it was #/¢s motion which the moon com-
plctes in twenty-cight days. Nor would they
detect the crror of this view so rcadily as the
student of modern astronomy might suppose. The
practice of carrying on cycle after cycle till a
grcat number have been complected in order to
ascertain the truc length of the cycle, obvious
though it now appcars to us, would not be at all
an obvious resource to the first observers of the
heavens. Of course, if this method had been em-
ployed, it would soon have shown that the moon’s
circuit of the stcllar heavens is accomplished in
less than twenty-eight days. The excess of two-
thirds of a day in each circuit would mount up to
many days in many circuits, and would then be
recognised,—while after very many months the
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exact value of the excess would be detcrmined.
This, howcver, is a process belonging to much later
times than thosc wc arc considering. Watching
the moon's motions among the stars during one
lunation, thc obscrver, unless very carcful, would
note nothing to suggest that she is travelling round
at the ratc of morc than a complcte circuit in
twenty-cight days. If he divided her zone into
twenty-cight equal parts, corresponding to herdaily
journey, and as soon as she first appcared as a new
moon began to watch her progress through such of
these twenty-cight divisions as were visible at the
time (those on the sun's sidc of the heavens would
of coursc not be visible), she would scem to travel
across one division in twenty-four hours very ncarly.
As she herself oblitcrates from vicw all but the
brighter stars, it would be all the more difficult to
recognisc the slight discrcpancy actually cxisting,—
the fact rcally being that she rcquires only twenty-
thrce hours and about twenty-six minutcs to tra-
verse a station, a discrepancy large enough in time,
but corrcsponding to very little progress on the
moon’s part among the stars. Then in the next
month the obscrvation would simply be repcated,
no comparison bcing made between the moon's
position among the stars when first scen in one
month and that which she had attained when last
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seen in the preceding month. If this were done—
and this seems the natural way of obscrving the
moon’s motions among the stars when astronomy
was yet but young—the discrcpancy between the
period of circuit and four wecks would long remain
undctected. So long as this was the casc, the
moon’s roadway among the stars would be divided
into twenty-eight daily portions.

Accordingly, we find, in the carly astronomy of
ncarly all nations, a lunar zodiac divided into
twenty-eight constellations or lunar mansions. The
Chinesc called the zodiac the Yellow Way, and
divided it into twenty-cight makshatras. These
divisions or mansions were not ncatly or preciscly
dcfined, but, preciscly as we should expect from
thc comparative roughncss of a system of astro-
nomy in which alonc they could appear at all, were
irrcgular divisions, straggling far on cither sidc of
the ccliptic, which should be the central circle of
the lunar roadway among the stars. The mansions
were named from the brightest stars in cach ; and
we arc told that the sixteenth mansion was named
Vichaca, from a star in the Northern Crown, a con-
stellation almost as distant from the ccliptic as the
horizon is from a point half-way towards thc point
overhecad.

A similar division of thc older zodiac was
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‘adopted by Egyptian, Arabian, Persian, and Indian
astronomers. Thc Siamese, however, only reck-
oncd twenty-seven, with from time to time an extra
one, called Abigiteen, or the intercalary mansion.
It would appear, however, from some statements
in their books, that thcy had twenty-eight lunar
constellations for ccrtain classes of observation.
Probably, thercfore, the usc of twenty-seven, with
an occasional intcrcalary mansion, belonged to a
later period of their astronomical system, when
more carcful observations than the carlier had shown
them that thc moon circuits the stellar heavens in
ahout twenty-seven and one-third days.

It is important to obscrvc that astronomers
were thus apt to change their usage, dropping cither
wholly or in grcat part the use of arrangements
found to be imperfect. For, noting this, we shall
have less difficulty in understanding how the
twenty-cight lunar mansions of the older astronomy
gave place entircly among the Chaldxans to the
twelve signs of the zodiac—that is, the parts of the
zodiac traversed day by day by the moon gave
place to the parts of the zodiac traversed month by
month by the sun. Because the Chaldxan astro-
nomy has not the twenty-cight lunar mansions, it
is commonly assumcd that this way of dividing the
zodiac was never used by them. But this conclusion
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cannot safely be adopted. On the contrary, what we
have already ascertained respecting the Chaldzan
use of the week, besides what we should naturally
infer from & priors considcrations, suggests that in
the first instance they, likc other nations, divided
the zodiac into twenty-cight parts; but that later,
recognising thc inaccuracy of this arrangcment,
thcy abandoncd it, and adopted the solar zodiacal
signs.

This corresponds closcly with what the Persian
astronomers arc known to have donc. We rcad
that * the twenty-cight divisions among the Persians
(of which it may bc noticed that the sccond was
formed by the Pleciadces, and called Pervis) soon
gave way to thc twelve, thc names of which,
reccorded in the works of Zoroaster, and thercfore
not less ancient than he, were not quite the same
as those now used. They were the Lamb, the
Bull, the Twins, the Crab, the Lion, the Ear of
Corn, the Balance, the Scorpion, the Bow, the Sca
Goat, the Watering Pot, and thc Fishcs. The
Chincse also formed a sct of twelve zodiacal signs,
which thcy named the Mousc, the Cow, the Tiger,
the Hare, the Dragon, the Serpent, the Ilorsc, the
Shecp, the Monkey, the Cock, the Dog, and the
Pig.

It appcars to me not unlikcly that the change
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from lunar to solar astronomy, from thc usc of the
month and weck as chief measures of time to the
morc difficult but much more scientific method of
cmploying the ycar for this purpose, was the
occasion of much ccremonial obscrvance among
the Chaldxan astronomers. Probably claborate
preparations werc made for thc change, and a
special time chosen for it. Wec should expect to
find that this time would have very direct reference
to the Plciadcs, which must have been the ycar-
measuring constcllation as certainly as the moon
had carlicr bcen the time-mcasuring orb. It has
long secmed to me that it is to this grcat change,
which ccrtainly took place, and must have been a

. most important cpoch in astronomy, that wc must

rcfer thosc featurcs of ancient astronomy which
have commonly been regarded as pointing to the
origin of the scicnce itself. I cannot regard it as a
rcasonable, still lcss as a probable assumption, that
astronomy sprung full formed into being, as the
ordinary thcorics on this subjcct would imply.
Great progress must have becn made, and men
carefully trained in mathematical as well as ob-
servational astronomy must for centuries have
studied the subjcct, before it became possible to
decide upon thosc fundamental principles and
methods which have existed from the days of the
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Chaldxan astronomers cven until now.  As to the
cpoch of the rcal beginning of astronomy, then, we
have, in my opinion, no mcans of judging. The
cpoch to which we rcally can point with some
dcgree of certainty— the ycar 2170 B.C., or there-
abouts—must belong, not to the infancy of astro-
nomy, but to an cra when the science had made
considerable progress.

I have said that we should expect to find the
introduction of the ncw astronomy, the rcjection
of the toeck as an astronomical period in favour of
the jyear, to be marked by some cclestial cvent
having special reference to the Pleiades, the ycar-
mcasuring star-group. Whether the d priori con-
sidcration here indicated is valid or not, may
perhaps be doubtful; but it is certain the epoch
above mcentioned is rclated to the Plciades in a
quite unmistakable manner. For at that cpoch,
quam proximé, through the cficcts of that mighty
gyrational movement of the carth which causcs
what is termed the precession of the equinoxcs,
the star Alcyone, the brightest of the Pleiades and
nearly central in the group, was carried to such a
position that when the spring began the sun and
Alcyonc rosc to their highest in the southcrn skics
at the same instant of timc.

Be this, however, as it may, it scems abun-
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dantly clear that quite early in the progress of
astronomy, the more scientific and observant must
have recognised the unfitness of the week as an
astronomical measure of time. With the disap-
pcarance of the week from astronomical systems
(the lunar ‘quarters’ being retained, however) the
wecek may be considcred to have become what it
now is for ourseclves, a civil and in some sensc a
religious time-measure. That it should retain its
position in this character was to be cxpected, if we
consider the firm hold which civil measures once
establishcd obtain among the gencrality of men,
and the still greater constancy with which men
rctain religious obscrvances. A struggle probably
took place betwecen astronomers and the pricst-
hood when first the solar zodiac came into usc
instead of the lunar stations, and when an cffort
was made to gect rid of the week as a measure of
time. This secms to me to be indicated by many
passages in certain morc or less mythological
records of the race through whom (directly) the
weck has descended to us. But this part of the -
subject introduces questions which cannot be satis-
factorily dealt with without a profound study of
those records in their mythological sensc, and a
thorough investigation of philological relations in«
volved in the subject. Such researches, accom-
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panied by the careful discussion of all such astro-
nomical relations as were found to be involved,
would, I feel satisficd, be richly rewarded. More
light will be thrown on thec ancient systems of
astronomy and astrology by the careful study of
some of the Jewish Scriptures, and clcarer light
will be thrown on the mcaning of thesec books by
the considcration of astronomical and astrological
relations associated with them, than has heretofore
been supposed. The key to much that was mystc-
rious in the older systems of religion has been
found in the consideration that to man as first he
rose above the condition of savagery, the grander
objects and processes of nature—carth, sea, and
sky, clouds and rain, winds and storms, the carth-
quake and the volcano, but, above and beyond all,
the heavenly bodics with thcir statcly movements,
* their inextricably intermingled periods, their mys-
tical symbolisms—all these must have appeared as
themselves divine, until a nobler conception pre-
scnted them as but parts of a higher and more
mysterious Whole. In all the ancicnt systems of
religion we have bcgun to recognise thec myths
which had their birth in those first natural concep-
tions of the Child-man. To this rule the ancient
religious system of the Hebrew race was no excep-
tion ; but from their Chaldaan ancestors they de-
R
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rived a naturc-worship relating more directly to
the heavenly bodies than that of nations living
under less constant skics, and to whom other phe-
nomena were not less important, and therefore not
less significant of power, than the phenomena of
the starry hcavens. So soon as we thus rccognise
that Hebrew myths would, of necéssity, be more
esscntially astronomical than those of other na-
tions, we perceive that the Hebrew race was not
unlike other carly races in having no mythology,
as Max Miiller thought, but possessed a mytho-
logy less simply and readily interpreted than that
of other nations.



SATURN AND THE SABBATH OF
THE FEWS.

IN onc of the most striking passages of his ‘ Study
of Sociology, Herbert Spencer considers what
might be said of our age ‘by an independent ob-
server living in the far future, supposing his statc-
ments translated into our cumbrous language.’
‘“In some respects,” says the futurc obscrver,
“ their code of conduct scems not to have advanced
beyond, but to have gone back from the code of a
still more ancient pcople from whom their crced
was derived . . . The rclations of their crced to
the crced of this ancicnt pcople are indecd difficult
to understand. . . . Not only did they, in the law
. of retaliation, outdo thc Jews, instcad of obeying
thc quite oppositc principle of the teacher thcy
worshipped as divine, but they obeycd the Jewish

law, and disobcycd their divine teacher in other .

ways,—as in the rigid obscrvance of cvery seventh
day, which he had deliberately discountcnanced.

. « . Their substantial adhesion to the crced they
R 2
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professedly rcpudiated, was clearly demonstrated
by this, that in cach of thcir temples they fixed
up in some conspicuous place the Ten Command-
ments of the Jewish religion, while thcy rarcly, if
ever, fixed up the two Christian Commandments
given instcad of them. And yet,” says the reporter,
after dilating on thcse strange facts, “though the
English werc greatly given to missionary cnter-
prises of all kinds, and though I sought diligently
among thc records of these, I could find no trace
of a society for converting the English people from
Judaism to Christianity.”’

It is, indced, a strange circumstance that Chris-
tian tcachings in our time respecting the observ-
ance of each scventh day should be at variance,
not only with what is known of the origin of the
obscrvance of Sunday, as distinguished from the
Sabbath of the Jews, but ecven morc ecmphatically
with the tcachings of Christ, both as to the purpose
of a day of rest, and as to the manner in which the
poor should be considered. Our Sunday is in fact,
if not in origin, the Sabbath of thc Jews, not the
Lord's Day of the Apostles; it is regarded, not as
a day sct apart to refresh those who toil, but as
though man were made for its observance ; while
the soul-wearying doom of the day is so ordered
as to affect chicfly the poorer classes, who want
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rest from work and anxiety, not rest from the
routinc of social amuscments, which arc unknown
to them. But although the thoroughly non-Chris-
tian naturc of our scventh day is remarkable in a
country professedly Christian, and although it is
a scrious misfortunc for us that an arrangcment
which might be most bencficial to the working
classes is rendcred mischicvous by the way in
which it is carried out, I ccrtainly have no purposc
here to dis:uss the vexed question of Sunday ob-
servance. There arc some points, however, sug-
gested by Spencer's reference to the origin of our
weckly resting day, which are even more curious
than those on which he touches. We take our law
of weekly rest from Moscs; we practically follow
Jewish observances in this matter: but in this,
cxcept in so far as the contrast between Judaism
and Christianity is concerncd, there is nothing in-
congruous. For the Jewish nation was of old the
sole Eastern nation whosc pricsthood taught the
worship of onc God, and resisted the tendency of
the people to worship the gods of other nations.
But the real origin of thc Jewish Sabbath was far
morc singular. The obscrvance was dcerived from
an Egyptian, and primarily from a Chald®an
source, Moreover, an astrological origin may be
recognised in the practicc; rest being cnjoined




246 SATURN AND THE

by Egyptian pricsts on the seventh day, simply
because they regarded that day as a dlfes infaustus,
when it was unlucky to undertake any work.

It necds no very claborate reasoning to prove
that the Jewish observance of the Sabbath began
during the sojourn in Egypt. Without entering
into the difficult question of the authorship and
date of the Pentateuch, we can perceive that the
history of Abraham, Isaac, and Jacob, in the Elo-
histic portion of the narrative, is introductory to
the account of the Jews' sojourn in Egypt and
cxodus thence under their skilful and prudent
commander, Moscs. It is incredible that the
person who combined these two accounts into one
history, including an exact record of the rules for
obscrving festivals, should have failed to add some
reference to the seventh day of rest when quoting
(from the Elohist) the ordinances which Abraham
and the other patriarchs were so carefully cnjoined
to obey, if it rcally had been a point of duty in
patriarchal times to kecp holy the seventh day.
In cvery injunction to the Israclites after they left
Egypt, the duty of kecping the Sabbath is strongly
dwelt upon. It not only became from this time
onc of the commandments, but ‘a sign between
the Lord and the children of Isracl for cver. In
the patriarchal times, on the contrary, we find no
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mention of it: the test of rightcousncss was the
worship of onc God—the God of Abraham, Isaac,
and Jacob. In the book of Job, again, no rcfer-
ence whatever is made to the obscrvance of the
Sabbath ; and this is the more remarkable because
Job makes ‘solemn protestation of his integrity’
in several dutics. Hec claims integrity in the
worship of God: ‘If I bcheld the sun when it
shined,’ he says, ‘or the moon walking in bright-
ness, and my hcart hath becn sccrctly enticed,
or my mouth hath kissed my hand’ (the tokcn
of worship), ‘this also werc an iniquity to be
punished by the judge: for I should have denied
the God that is above’ But he says no word
about the obscrvance which, after the cxodus, is so
specially associated with the worship of God.

It is, indced, somewhat singular that the ob
scrvance of the Sabbath should be derived from
far rcmoter times, by thosc who insist on the litcral
exactness of the Bible record, sceing that the Bible
distinctly assigns the cxodus from Egypt as the
epach when the observance had its origin. For
Moscs, in solemnly reminding all Isracl of the
covcnant of Horcb, says :—

‘Remember that thou wast a servant in the
land of Egypt, and that the Lord thy God brought
thee out thence, through a mighty hand and by a
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stretched-out arm: therefore the Lord thy God
commanded thce to kcep the Sabbath-day.’ —
(Dcut. v. 15.)

And these words occupy the position in the
Fourth Commandment which, in Exodus xx. 11,
is occupied by the words, ‘For in six days the
Lord madc heaven and earth,” &ec.

Assigning the origin of the first Jewish obscrv-
ance of the Sabbath to the timc of the cxodus,
we arc forced to the conclusion that the custom of
keeping cach scventh day as a day of rest was
derived from the people amongst whom the Jews
had been sojourning more than two hundred years.
It is unreasonable to supposc that Moscs would
have added to the almost overwhelming difficultics
which hc had to encounter in dcaling with the
obstinate pcople he led from Egypt, the task of
establishing a ncw festival. Such a task is at all
times difficult, but at the timc of the cxodus it
would have been hopeless to undertake it. The
people were‘continually rcbelling against Moses,
because he sought to turn them from the worship
of the gods of Egypt, in whom thecy were disposed
to trust. It was no time to establish a new festi-
val, unless one could be devised which should cor-
respond with the customs they had learncd in
Egypt. Moses would seem indeed to have pursued a
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course of compromisc.! Opposing manfullythe wor-
ship of the Egyptian gods, he adopted, ncvertheless,
Egyptian ccremonics and festivals, only so far modi-
fying them that (as he explained them) they ceased
to be associated with the worship of false gods.
We have also historical cvidence as to the non-
Jewish origin of thc observance of the seventh day,
as decisive of the arguments I have been consider-
ing. For Philo Judwcus, Joscphus, Clement of
Alexandria, and others, speak plainly of the weck
as not of Jewish origin, but common to all the
Oricntal nations. I do not wish, however, to make
use of such evidence here, important though it is—
or rather because it is so important that it could
not properly be dcalt with in the space available to

' There is a passage in Jercmiah which, as it seems to me, can-
not otherwise be reconciled with the Pentatcuch —viz. chapter vii.
31-33, where he says, * Thus saith the Lord of Hosts, the God of
Isracl ; Put your burnt offerings unto your sacrifices, and cat flesh.
For I spake not unto your fathers, nor commanded them in the day
that I brought them out of the land of Egypt, concerning burnt
offerings or sacrifices ; but this thing commanded I them, saying,
Obey my voice, and I will be your God, and ye shallbe my people 3
and walk ye in all the way that I have commanded you, that it may
be well unto you.” It seems plainly intimated here that (in Jere-
miah’s opinion, at any ratc) the ordinances relating to burnt-offerings
and sacrifices on the Sabbath and ncw moons were not commanded
by God, however plainly the account in the Pentateuch may scem
to suggest the contrary ; and the two accounts can scarcely be re-
conciled except by supposing that the Mosaic laws on these points
were intended to rcgulate and also to sanction an observance not
originally instituted by Moses.
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me. I wish to consider only the evidence which
lics dircctly before us in the Bible pages, combin-
ing it with thc astronomical relations which are
involved in the question. For it is to an astrono.
mical or rather an astrological intcrpretation that
we arc led, so soon as we recognise the non-Jewish
origin of the Sabbath, Beyond all doubt, the weck
is an astronomical period, and that in a twofold
sensc ; it is first a rough sub-division of the lunar
month, and in the sccond place it is a period
derived directly from the number of celestial bodies
known to ancicnt astronomers as mwoving upon the
sphere of the fixed stars.

The astronomical origin of the Sabbath is shown
by the Mosaic laws as to festivals, illustrated by
occasional passages in other parts of the Bible. In
the 28th chapter of Numbers we find four forms of
sacrificc to be offcred at rcgular intervals—first,
tlie continual burnt-offering to be made at sunrisc
and at sunsct (thcsc cpochs, be it noted, being
important in the astrological system of the Egyp-
tians); sccondly, thc offcring on the Sabbath;
thirdly, the offering in the time of the new moon ;
and fourthly, the offering at the luni-solar festival
of the Passover. That is, we have daily, weckly,
monthly, and ycarly offerings. An attempt has
been made to show that in the beginning of the
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Mosaic rulc the months were not lunar ; but, apart
from all other cvidence, repcated references to
¢ Sabbaths and new moons’ ncgative this view,
and show that, as Spencer (Rit. iii. 1) maintains,
the Hcbrews began their month when the new
moon first appcared. It is also clcar from the
naturc of the offcrings made, that the festival of
the ncw moon was held in cqual csteem with the
Sabbath ; and although thc obscrvances were dif-
fcrent, yect both days were strictly rcligious in
character. For when the Shunammite woman said
to her husband that she would ‘run to the man of
God, he answers (supposing shc went to hear the
sacred books rcad), ‘ Whereforc wilt thou go to
him to-day? it is ncither ncw moon nor Sabbath.’
And again, the ncw moon resembled the Sabbath
in being a day when sale was prohibited. ¢ Ilcar
this,’ says Amos, ‘O yc that swallow up the ncedy,
cven to make the poor of the land to fail, saying,
When will the new moon be gone, that we may
scll corn? and the Sabbath, that we may sct forth
wheat?’ It scems also, as Tirin has pointed out,
that scrvile work was prohibited, for we read
(1 Samucl xx. 18, 19) that Jonathan said to David,
* To-morrow is the ncw moon and thou shalt be
misscd, because thy scat will be empty. And
when thou hast stayed three days, then thou shalt
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go down quickly, and comc to the place where thou
didst hidc thysclf when the business was in hand,’ or,
as in the Douay translation, ‘in the day when it is
lawful to work."!

We have evidence cqually clear to show that
the scven days of the week were connected with the
scven planets, that is, with the scven cclestial bodics
which appear to move among the stars, It was by
no mcre accidental agreecment between the number
of the days and the number of planets that so many
of the Oriental nations were led to name the days
of the week after the plancts. The arrangement
of the nomenclaturc is indced so pcculiar that a
common origin for the practice must be admittcd,
~when we find the same arrangement adopted by

' Tirin also asscrts that the Jews observed the lunar system, and
that their months consisted of 29 and 30 days alternately (29} days,
within about three-quarters of an hour, Leing the length of the
mcan lunar month). Hence the feast of the new moon came to be
called the thirticth Sabbath, that is, the Sabbath of the thirticth
day. Thus Horace (Sat. I. ix.) ¢ Hodic triccsima sabbata : vin’ tu
Curtis Judwxis oppederc?’  Macrobius mentions that the Greceks,
Romans, Egyptians, Arabians, &c., worshipped the moon (Sat. I.
xv.)? and it is probable that despite the care of Moscs on this
point, the Jews were prone to return to the moon-worship, whence
the feast of thc new moon had its origin. We must not, however,
infer this from the passage in Jeremiah vii, 17, 18, ¢ Scest thou not
what they do in the citics of Judah and in the strects of Jerusalem ?
The children gather wood, and the fathers kindle the fire, and the
women knead their dough, to make cakes to the queen of heaven,
and to pour out drink-offerings unto other gods.” For the queen of
beaven is Athor, parent of the universe.
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nations othcrwisc diverse in character and habits,
Morcover, the arrangement is manifestly associated
with Sabaism on the onc hand, and with astrological
superstitions on the other ; and we find the clearest
evidence in the Bible not only that Sabaism and
astrology were known to the Jews, but that Moscs
had extreme difficulty in separating the obscrvances
he cnjoined (or permitted ?) from the worship of
the Host of Heaven. He was learned, we know,
in all the wisdom of the Egyptians (Acts vii. 22),and
therefore he must have known thosc astronomical
facts, and have been familiar with those astrolo-
gical superstitions, which the Chaldxans had im-
parted to the Egyptians of the days of the
Pharaohs.! It is notcworthy, too, that the first
difficultics hec met with in the cxodus arose from
the wish of the Jews to rcturn to Sabaism. This
is not manifest in the original narrative ; but the
rcal mcaning of the account is cvident from the
following passage (Acts vii. 40), where Stephen,
speaking of Moses, says, ‘ This is he . . . whom
our fathers would not obey, but thrust him from

! He showed considerable skill, if Dr. Beke was right, in his
application of such knowledge (combined with special knowledge
acquired during his stay in Midian), so that his people should cross
a part of the Gulf of Suez during an exceptionally low tide. For
though the Egyptians may have been acquainted with the gencral
tidal motion in the Red Sea, it may well be believed that the army
of Pharach would be less familiar than Moses with local peculiari-
ties affecting (in his time) the movements of that sea.

e et et

.. A = = —————

. - L e e e — -




254 SATURN AND THE

them, and in their hearts turned back again into
Egypt, saying unto Aaron, Make us gods to go
before us ; for as for this Moses, which brought us
out of the land of Egypt, we wot not what is
become of him. And thcy made a calf in those
days, and offcred sacrifice unto the idol, and rejoiced
in the works of their own hands. Then God turned,
and gave them up to worship the host of heaven ;
as it is written in thc book of the prophets . . .
Ye took up the tabernacle of Moloch, and the star
of your god Remphan, figurcs which yc madc to
worship them.”!

! This passage, and the passage from Amos, to which the proto-
martyr refers, are curious in conncction with the special subject of
this paper, as indicated by its title. For where Stephen says
Remphan, Amos says Chiun. Now it is maintained by Grotius that
Remphan is the same as Rimmon, whom Naaman worshipped, and
Rimmon or Remmon signifies ¢ clevated’ (lit. a pomcgranate), and
is understood by Grotius to rcfer to Saturn, the highest of the planets.
(The student of astronomy will remember Galileo’s anagram on the
wonds ¢ Altissi) Planctam tergeminum observari.’) Now Chiun,
which denotes a ¢ pedestal,’ is considered to be cquivalent in this
place to Chevan, or Kcvan, the Saturn of the Arabians. (Park-
hurst mentions that the Pcruvians worshipped Choun.)  Moloch, of
course, significs king. Becausc children were sacrificed to Moloch,
Boafrére considers this god to be the same as Saturn, described as
devouring his own children.  If so, the words ¢ tabernacle of Moloch
and the star of Remphan’ relatc to the same special form of
Sabaism —that, namely, which assigned to Saturn the chicf place
among the star-gods. 1 must remark, however, that this point is
by no means essential for the main argument of this paper, which is
in reality hased on the unquestioned fact that amongst all the nations
which used the week as a division of time, the scventh day was
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Now I might pass from what has here been
shown, to the direct infcrence that the Sabbath
corresponded with the day which Oriental Sabaism
consccrated to the planct Saturn; because we have
the clcarest possible cvidence that all nations which

adopted the weck as a measurc of time named the '

scven days after the same plancts. But I prefer, at
some risk of appcaring to wcaken the argument
by introducing matters less certain, to consider the
cvidence we have as to the position of the god
corresponding to the Latin Saturn in the Assyrian
mythology.

Many yecars since, Colonel (then Major) Rawlin-
son, in a paper rcad beforc the Royal Asiatic
Socicty, referring to an inscription beginning,
*This thc Palace of Sardanapalus, the humble
worshipper of Assarach,’ made the following
remarks :—

*There can be no doubt,’ he said (I quote from
a rcport not profcssing to be werdatim), ‘that this
Assarach was the Nisroch mentioned in Scripture,
in whose temple Scnnacherib was slain. Hc was
most probably the dcified father of the tribes, the
Assur of the Bible. This Assarach was styled in
associated with the planct Saturn. It is necessary to call attention
to this point, because not unfrequently it happcas that some sub-

sidiary matter, such as thattouched on in this note, is dealt with as
though the whole qucstion at issue turned upon it.
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all the inscriptions as the king, the father, and the
ruler of the gods, thus answering to the Greck
god, Chronos, or Saturn, in Assyrio-Hcllenic my-
thology.’'

Again Layard, spcaking of Assyrian mythology,
says :—

«All we can now venture to infer is that the
Assyrians worshipped onc supreme God as the
great national deity, under whose immediate and
special protcction they lived, and their empire ex-
isted. The name of this god appcars to have been
Asshur, as ncarly as can be determined at present
from the inscriptions. It was identificd with that
of the cmpirc itsclf, always called “the country of
Asshur”  With Asshur, but apparcently far inferior
to him in the cclestial hicrarchy, although called
the great gods, were associated twelve other deitics,
« + . These twelve gods may have presided over
the tweclve months of the year'—(Nineveh and
Babylon, p. 637.)

In a note, Layard rcfers to doubts expressed
by Coloncl Rawlinson respecting the identity of
Asshur and Nisroch, presumably removed by Raw-
linson’s later reading of the inscription refcrred to
above. He rcmarks that this supreme god was
represented sometimes under a triune form; and
¢ generally, if not always, typified by a winged
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figure in a circle’ Plate XIIL of my trcatise on
Saturn shows how these two descriptions are re-
concilable ; for there are shown in it two figures of
Nisroch, both winged and within a ring, but one
only triune.!

Amongst the twelve great gods were included
six corresponding to the remaining plancts, though
doubts exist as to the gods associated with the dif-
ferent celestial bodies. It seems probable that Sha-
mash corresponded with the Sun ; Ishtar (Astartc or
Ashtar) with the Moon ; Bel with Jupiter, Mcro-

' I do not here dwell on the curious coincidence —if, indeed,
Chald:xcan astronomers had not discovered the ring of Saturn  that
they showed the god corresponding within a ring, and triple.
Galileo's first view of Saturn, with feeble telescopic power, showed
the planct as triple (¢rgeminns) ; and very moderate optical knowe
ledge, such indeed as we may fairly infer from the presence of
optical instruments among Assyrian remains, might have led to the
discovery of Saturn’s ring and Jupiter’s moons.  (Bel, the Assyrian

Jupiter, was represented sometimes with four star-tipped wings.)
But it is possiblc that these are mere coincidences.  Saturn would

naturally come to be regarded as the God of Time, on account of -

his slow motion round the ecliptic ; and thus the ring (a natural
emblem of time) might be expected to appear in figures of the god
corresponding to this planct. It is curious, however, that the ring
is flat, and proportioned like Saturn's.

* Layard associates Bel, ‘the father of the great gods,’ with
Saturn, and Mylitta, the consort of Bel, with Venus, but without
giving any reasons, and probably mcrely as a gucss.  He elsewhere
remarks, however, that from Baal came the Belus of the Greeks,
who was confounded with our own Zeus or Jupiter, and apart from
the clear evidence associating Nisroch with Saturm, the evidence
connecting Bel with Jupiter is tolerably satisfactory. The point is
not important, however, in relation to the subject of this paper.

S
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dach with Mars; Mylitta with Venus; and Nebo
with Mercury. But the question would only be of
importance in its bearing on my present subject,
if we knew the Assyrian timc-mecasurement, and
especially their arrangement of the days of the
week. Since we have to pass to other sources of
information on this point, the only really important
fact in thc Assyrian mythology, for our purpose,
is the ncarly certain onc that their supreme god
Asshur or Nisroch corresponded to the *highest’
or outcrmost planct Saturn. He was also the
Time God, thus corresponding to Chronos. But it
is necessary to notice here that mythological rela-
tions must to some degree be separated from astro-
logical considerations, in dcaling with the connec-
tion between various Assyrio-Chaldzan deities and
the planets. For instance, it is important in
mythology to obscrve that the Greek god Chronos -
and the Latin god Saturn are unlike in many of
their attributes, yet the association between the
planet Saturn and the Assyrian deity Nisroch is
not on that account brought into question, al-
though we can only connect Nisroch with Saturn
by means of the common relation of both to
Chronos.

On etymological grounds, Yav, the fifth of the great gods, may per-
haps be associated with Zeus, identical with the Sanscrit Dyaus, and
the T.atin root ¢ Jov 3° nlso with Yahveh, the tribal god of the Jews.
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Many circumstances point to the Chaldzan
origin of Egyptian astronomy. The Egyptian
zodiac corresponded with the Dodecatemoria of
the Chaldzans, and though some of the Chaldzan
constellations were modified in Egyptian temples,
yet sufficient gencral rescmblance exists between
the Egyptian arrangement and that which other
nations derived from the Chald®ans, to show the
rcal origin of the figures which adorn Egyptian
zodiac temples! The argument derived from

' In an cssay on the ¢Shicld of Achilles® (Light Science for
Leisure Hours, first serics), I called attention, seven years ago, to
the probability that the description of the Shicld, a manifest inter-
polation, related originally to a zodiac temple, crected by star-
worshippers long before Homer's time.  Some of the Bgyptian
zadiac temples exist to this day, though probably they belong to a
much later date, and were only copics (morc or less perfect) of the
ancient Chaldaan temples.  That Homer, if he had visited such a
temple, and had composed a poem descriptive of its sculptured
dome, would have ¢ worked in’ that description if he saw the
opportunity when singing the Iliad, all Homeric students will be
ready to admit.  Like every improvisatore, the glorious old minstrel
knew the advantage of the rest afforded Ly an occasional change
from invention to recitation. In so using it, he appears to have
pruned the description considerably ; for in the Shicld of /lercules
(manifestly taken from the same Homeric poem, though sometimes
attributed to Hesiod) we find, along with much almost ilentical
matter, several passages which arc omitted from the Achillean de-
scription. Very curious cvidence of the nature of the original
poem is found in one of these passages. In a zodiac temple, the
constellation of the Dragon (whatcver the age of the templc) would
occupy the boss or centre of the dome, for the north pole of the
zodiac falls in the middle of that constellation. Now in the Skie/d
of Hereules—

$2
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astrological fancies is even stronger, for the wholc
system of astrological divination is so artificial and
peculiar that it must of necessity be ascribed to
one nation. To find the system prevailing among
any people is of itsclf a sufficicnt proof that thcy
wcre taught by that nation. Nor can any question
arisc as to thc nation which invented the system.
The Egyptians thcmsclves admitted the superi-
ority of thc Chaldxan astrologers, and the com-
mon conscnt of all the Oriental nations accorded
with this view. Wec know that in Rome, although
Armcnians, Egyptians, and Jcws were consulted
as astronomecrs, Chaldxans werc held to be the
most proficient. ‘ Chaldwxis sed major crit fiducia,’
says Juvcnal, of the Roman ladics who consulted
fortune-tellers : ‘quicquid Dixerit astrologus, crc-
dent a fonte rclatis Ammonis,’ — whatever the
Chaldzan astrologers may say, thcy trust as
though it came from Jupiter Ammon. Another
argument in favour of thc Chaldxan origin of
astronomy and astrology is dcrived from the fact

¢ The scaly horror of a dragon coil’d
Full in the central field, unspeakable
With eyes oblique retorted, that aslant
Shot glcaming flame.’
(The very attitude, be it noted, of the Dragon of the Star sphere.)
There is much more evidence of this kind to which, for want of
space, I cannot here refer.
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that the systems of astronomy taught in Egypt,
Babylon, Perscpolis, and clscwhere, do not corrc-
spond with the latitude of thesc places; but this
argument (which I have considered at some length
in Appendix A. to my trcatisc on Saturn) necd
not dctain us here. It is sufficient to observe that
in Egypt the astrological system was carly reccived
and taught :—

*Egypt,’ says a modern writer, ‘a country noted
for the lovcliness of its nights, might well be the
supporter of such a system. . .. To each planct
was attributed a mystic influence, and to cvery
hcavenly body a supcrnatural agency, and all the
stars that gem the sky were supposcd to exert an
influence over the birth, and lifc, and destiny of
man ; hence arose the casting of nativities, praycrs,
incantations, and sacrifices, — of which we have
traces cven to the present day in thosc profcssors
of astrology and divination, the gipsies, whose very
name links them with the ancient country of such
arts.'!

One of the cardinal principles of astrology was
this: that cvery hour and cvery day is ruled by its
proper planet. Now, in the ancient Egyptian

' This may be questionced. It is said, however, that when the

gipsies first made their appearance in Western Europe, about the
year 1418, their leader called himself Duke of Lower Egypt.
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astronomy there were scven plancts ; two, the sun
and moon, circling round the carth, the rest circling
round the sun. The period of circulation was
apparcntly taken as the mcasurc of ecach planct’s
dignity, probably becausc it was judged that the
distance corresponded to thc pcriod. We know
that somc harmoniousrelation betwcen the distances
and periods was supposed to exist. 'When Kcepler
discovered the actual law, he conccived that he had
in reality found out the mystery of Egyptian
astronomy, or, as he expressed it, that hc had
‘stolcn the golden vascs of the Egyptians’
Whether they had clear ideas as to the naturc of
this relation or not, it is certain that thcy arranged
the planets in ordcr (beginning with the planet of
longest period) as follows :—

1. Saturn. » 5. Venus.

2. Jupiter. 6. Mercury.
3. Mars, 7. The Moon.
4. The Sun.

The hours were devoted in continuous succession
to these bodics; and as there were twenty-four
hours in each Chaldzan or Egyptian day, it follows
that with whatever planet the day began, the cycle
of seven planets (beginning with that onc) was
repeated three times, making twenty-one hours,
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and then the first three plancts of the cycle com-
pleted the twenty-four hours, so that the fourth
planet of the cycle (so bcgun) ruled the first hour
of the next day Suppose, for instance, the first
hour of any day was ruled by the Sun—the cycle
for the day would therefore be the Sun, Venus,
Mercury, the Moon, Saturn, Jupiter, and Mars,
which, repeated three timcs, would give twenty-one
hours; the twenty-sccond, twenty-third, and
twenty-fourth hours would be ruled respectively
by the Sun, Vcnus, and Mercury, and the first
hour of the next day would be ruled by the
Moon. Proceeding in thc same way through this
second day, we find that the first hour of the third
day would be ruled by Mars. The first hour of the
fourth day would be ruled by Mercury ; the first
hour of the fifth day by Jupiter; of the sixth by
Venus ; and of the seventh by Saturn. The seven
days in order, being assigned to the planet ruling
their first hour, would therefore be— '

1. The Sun’s day (Sunday).

2. The Moon’s day (Monday, Lundi).

3. Mars’s day (Tuesday, Mardi).

4. Mcrcury’s day (Wednesday, Mercredi).

5. Jupiter's day (Thursday, Jeudi).

6. Venus's day (Friday, Veneris dies, Vendredi).

7. Saturn’s day (Saturday ; J¢al il Sabbato).

e et e e e e
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Dion Cassius, who wrote in the third century of
our era, gives this explanation of the naturc of the
Egyptian weck and of the mcthod in which the
arrangecment was dcrived from their system of
astronomy. It is a notcworthy point that ncither
the Greeks nor Romans in his time used the weck,
which was a pcriod of strictly Oricntal origin.
The Romans only adopted the weck in the time of
Theodosius, towards the closc of the fourth century,
and the Greeks divided the month into periods of
tcn days; so that, for the origin of the arrangc-
 ment connecting the days of the weck with the
planets, we must look to the source indicated by
Dion Cassius. It is a curious illustration of the
way in which traditions arc handed down, not only
from gcneration to generation, but from nation to
nation, that the Latin and Westcrn nations recciving
the week along with the doctrines of Christianity,
should neverthcless have adopted the nomenclature
in use among astrologers. " It is impossible to say
how widely the superstitions of astrology had
spread, or how deeply they had penctrated, for the
practices of astrologers were carricd on in sccret,
wherever Sabaism was rejected as a form of
religion ; but that in some mysterious way these
superstitions spread among nations professing faith
in one God, and that cven to this day they arc
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secrctly acccpted in Mahometan and cven Christian
communitics, cannot be disputed. How much
morec must such superstitions have affected the
Jcws, led out by Moscs from the very temple of
astrology? Knowing what we do of the influence
of such superstitions in our own time, can we
wondcr if three thousand ycars ago Moses found
it difficult to dispossess his followers of their belicf
in ‘thc host of heaven,’ or if, a few gencrations
latcr, even the reputed prophetess Deborah should
have been found proclaiming that * the stars in their
courses ’ had fought against the encmics of Isracl 2!

1 We are apt to overlook the Pagan origin of many idcas referred
to in the Bible, as well as of many cecremonics which Mosces at least
permitted, if he did not enjoin.  The description of the Ark of the
Covenant, of the method of sacrifices, of the pricsily vestments, &c.,
indicate in the clearest manner an Egyptian or Assyrian origin,
The cherubim, for instance  figures which united, as Calimet has
shown, the Lody of the lion or ox with the wings of an eagle —are
common in Assyrian sculptures.  The oracle of the temple differad
only from some of the chamlwrs of Nimrod and Khorsabad, in the
subsstitution of *palm trees’ for the sacred tree of Assyrian sculp-
turcs, and open flowers for the Assyrian tulip-shaped omnament,
Layard (Nineveh and Babylon, p. 643) states further that ‘in the
Assyrian halls, the winged human-headed bulls were on the side of
the wall, and their wings, like those of the cherubim, * touched one
another in the midst of the house.” The dimensions of these figurcs
wcre in some cases nearly the same—namely, fificen fect square.
The doors were also carved with cherubim and palm trecs, and open
flowers, and thus, with the other parts of the building, corresponded
with those of the Assyrian palaces. On the walls at Nincveh, the
only addition appears to have been the introduction of the humaa
form and the image of the king, which were an abomination to the
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That the Egyptians dedicated the scventh day
of the week to the outcrmost or highest planct,
Saturn, is certain ; and it is presumable that this
day was a day of rest in Lgypt. It is not known,
however, whether this was ordained in honour of

Jews. The pomegranates and lilics of Solomon’s temple must have
been nearly identical with the usual Assyrian ornament, in which
—and particularly at Khorsabad — the pomegranate frequently takes
the place of the tulip and the conc.’  After quoting the description

- given by Joscphus of the interior of one of Solomon's houses, which

cven more closely corresponds with and illustrates the chambers in
the palace of Ninevch, Layard makes the following remark : ¢ To
complete the analogy between the two edifices, it would appear that
Solomon was seven years building the temple, and Sennacherib
about the same time building his great palace at Kouyunjik.’ The
introduction into the Ark of figurcs so remarkable as the cherubim
can hardly be othcrwise explained than by assuming that these
figures corresponded with some objects which the Jews during their
stay in Egypt had learned to associate with religious ccremonies.
That the Egyptians used such figurcs, placing them at the entrance
of their temples, is certain, Neither can it be doubted that the
setting of dishes, spoons, bowls, shewbread, &c., on the table within
the Ark, was derived from Egyptian ceremonials, though direct
evidence on these points is not (so far as I know) available. We
know, however, that meats of all kinds were set before Baal (see
Apocrypha, Bcl and the Dragon). The remarkable breast-plate
wormn by the Jewish high priest was derived directly from the
Egyptians. In the often-repeated picturc of judgment the deceased
Egyptian is secn conducted by the god Horus, while ¢ Anubis
places on one of the balances a vase supposed to contain his good
actions, and in the other is the emblem of truth, a representation of
Thmei, the goddess of Truth, which was also worn on the judicial
breast-plate.’ Wilkinson, in his Manmers and Customs of the
Ancient Egyptians, shows that the Hebrew Thummim is & plural
form of the word Thméi. The symbolism of the breast-plate is
referred to in the A pwcrypha, Book of Wisdom, Ixviii. 24.
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the chief planet—that is, their supreme dcity—or
because it was held unlucky to work on that day.
It by no means follows from thc fact that Nisroch,
or his Egyptian represcntative, was the chicf dcity,
that he was thcreforc regarded as a beneficent
ruler. Rather what we know of Oriental supcr-
stitions would lcad us to infer that the chicf dcity
in a systcm of scveral gods was one to be propi-
tiated. And, indecd, the little we know of Egyp-
tian mythology suggests that the beneficent gods
were those corresponding to the sun and moon—
later represented by Osiris and Isis (dcitics, how-
ever, which had other intcrpretations).  Saturn,
though supcrior to the sun and moon, not only
in the sense in which modern astronomers usc the
tcrm superior, but also in’ the power attributed to
him, was probably a malecficent if not a malignant
deity. Wec may infer this from the qualitics
attributcd to him by astrologers—* If Saturn be
predominant in any man’s nativity, and causc
melancholy in his temperature,’ says Burton, in
his ‘Anatomy of Mclancholy,” ‘then he shall be
very austere, sullen, churlish, black of colour,
profound in his cogitations, full of cares, miscrics,
and discontents, sad and fcarful, always silent and
solitary” We may not unrcasonably conclude,
therefore, that cither rest was cnjoincd on Saturn’s
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day as a rcligious obscrvance to propitiate this
powerful but gloomy god, or clsc because bad
fortune was expccted to attend any enterprisc
begun on the day over which Saturn bore sway.
The evil influence, as well as the great power
attributed to Saturn, are indicated in the well-
known lines of Chaucer :—

« « « Quod Saturne,

My cors, that hath so wide for to turnc,
IHath more power than wot any man ;

[ ] [ ] - - [ )
I do vengeaunce and pleine correction
While I dwell in the signe of the lcon ;

L [ ] * * *
Min ben also the maladies colde,
The darke tresons, and the castes olde ;
My loking is the fader of pestilence.

It is, howcever, possible that the idca of rest on the
day dcdicated to Saturn may have been suggested
to Egyptian astrologers and priests by the slow
motion of the planet in his orbit, whereby the
circuit of the ecliptic is only complcted in about
twenty-nine ycars.

However this may be, we know certainly that
on the Sabbath of the Jews rcst was cnjoined for
a different reason. Moses adopted the Egyptian
week, and allowed the practice of a weekly day
of rest to continue. But in order that the people
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whom he led and instructed might not fall into the
worship of the host of hecaven, he associated the
obscrvance of the scventh day with the worship
of that one God in whom he cnjoined them to
belicve, the God of their forefathers, Abraham,
Isaac, and Jacob. So far as appcars from the
Bible narrative, there is no scriptural objection to
this view. On the contrary, strong scriptural
rcasons cxist for accepting it. If the account of
the creation given in the first chapter of Genesis
could be accepted as literally exact, it neverthe-
less would not follow that the scventh day of rest
was cnjoincd before the time of the exodus. And we
have scen that the Biblc account itsclf assigns the
dcparturc from Egypt as a rcason for the obscrv-
ance, so that whatcver view we form respecting
the real origin of the scventh day of rest, we have
no choice as to the time we must assign for the
commencement of its obscrvance by the Jews,
unless Dcutcronomy v. be rcjected as not cven
historically trustworthy.

Nothing, thercfore, that I have shown in this
paper need be regarded as nccessarily opposed to
the faith of thosec who honestly belicve in the
literal exactness of thc reason assigned in Exodus
xxxi. 17 for the observance of the Sabbath of the
Jews. Such persons may accept the week as of
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Pagan origin, and the original observance of
Saturn’s day as of astrological significance, whilc
belicving in the rcason given by Moscs for the
adoption of the practice by his followers, that ‘in
six days thc Lord madc hcaven and carth, and
on the scventh day He rested and was refreshed.’
(Theidea of rest, accepted literally, accords neither
better nor worse with the conception of an
Almighty Creator, than the idea of work.) But
it scems to mc that those who thus regard the
Jewish Sabbath as a divinely instituted compro-
misc between the worship of the seven plancts as
gods, and the worship of onc only God the
Crcator of all things, may yet find in what I have
here shown a new reason for Christianising our
scventh day of rest, cven if we must still continue
to miscall it thc Sabbath. Since it was permis-
sible for Moscs to adopt a Pagan practice (to
sanction, if not to sanctify, a superstition), it may
well be belicved that the greater than Moses was
entitled to change the modc of observance of the
seventh day of rest. We know that in Christ’s
time the Sabbath (of its very nature a convenient
cercmonial substitute for truc religion) had become
a hidcous tyranny ; nay, that many, wanting real
goodness, were eager to prove their virtue by in-
flicting the Sabbath on those who most needed
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‘to rest and be refreshed’ on that day. Whether
in the obcdience to the teaching of Christ, who
(we learn) rcbuked thosc hypocrites, all this has
been changed in our time, is a point which may be
left to the reflection of the rcader.

—



373

ASTRONOMY AND THE FEWISH
FESTIVALS.

IN the cssay on the ‘Origin of the Week,’ I
have shown that so soon as a people began to
risc above the savage state, and to requirc some
mcans of mcasuring time-periods othcr than the
day and the yecar (if, indeed, the year cver was
cven roughly measured until long after the month
and weck had bcen used as time-measurcs),
thcy must have used the moon for this purposc,
and must soon after have bcen led to divide
time into pcriods of seven days. It is no mere
accident that all the nations of antiquity used
the week of seven days as a mcasurc of time,
though some, latcr, ecmploycd the astroncmically
more cxact division of time into pcriods of five
and ten days. The moon naturally suggcsts by
her movements preciscly this division of time into
periods of seven days, though a more careful study
of her motions suggests thc division of the lunar
month into six periods of five days cach, rather
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than into four periods of scven days each. Nor is
it a merc accident that in one of the books of that
little library of Hebrew works we call the Old
Testament, we find as the very carliest division of
timc uscd for the hiring of labour the wcek of
seven days.  Even thosc nations, if any such there
were (which I doubt), who did not in the beginning
of their existence worship cither the sun or the
moon, or both, and often the othcr hcavenly bodics
as well, yct adopted the belicf that the sun and
moon and stars were sct in the hcavens for signs,
and for seasons, and for days and ycars. And as
I have shown, all the names for the moon which do
not refer to her light, indicatc her usc as a time-
mcasurcr.! I may also repeat here, that the times
of half-moon alonc would bc obscrved with any
cxactitude, the time of full, like the time of ncew
moon, not being dcterminable with anything like
the same dcgree of accuracy. Morcover, 1 have
shown that soon aftcr the usc of the month and its
quarters for mcasuring time had been commenced,
it would be found nccessary to employ successive

' This is truc of nearly all the Indo-European languages, though
in sume, as in Greek, we have two names for the moon, one relating
to her brightness, the other to her time-mcasuring usc ; whilc in
some, as in Latin, the latter name has disappeared, save as it rc-
mains in derivations as memsis, the month, the conncction of which
word with mensuration was noticed even by the Romans, as Ly
Cicero and others.
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weeks of seven days without reference to their

agrecment or not with the four quarters of succes-
sive lunar months. In other words, since the weck
and the month are not exactly synchronous, it
would be found necessary to use them separatcly,
just as thc lunar month and the ycar not being
synchronous have had to be used separatcly, and
as, in like manner, the day not being synchronous
with cither the lunar month or the ycar, has
had to be used apart from thcm, though all four
beriods. day, weck, month, and year, are associated
togcether.

In the essay on thc Jewish Sabbath I have
shown how the seven days came to be associated
with the scven planets. The twenty-four hours of
cach day werc devoted to thosc planets in the
order of their supposcd distance from the carth,—
Saturn, Jupiter, Mars, the Sun, Venus, Mercury,
and the Moon. The outermost planet, Saturn,
which also travcls in the longest period, was re-
garded in this arrangement as of chicf dignity, as
cncompassing in his movement all the rest, Jupiter
as of higher dignity than Mars, and so forth,
Morcover, to the outcrmost planet, partly becausc
of Saturn’s gloomy aspect, partly because among
half-savage races the powers of evil are always
more respected than the powers that work for good,
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a maleficent influence was attributed. Now, if we
assign to the successive hours of a day the plancts
as above-named, beginning with Saturn on the day
assigned to that powerful dcity, it will be found
that thc last hour of that day will be assigned to
Mars,—the lcsser infortune, as Saturn was the
greater infortunc of the old system of astrology,—
and the first hour of the next day to the next
planct, the Sun,' the day following Saturday would
thus be Sunday. The last hour of Sunday would
fall to Mercury, and the first of the next to the
Moon ; so Monday, the Moon’s day, follows Sun-
day. The next day would be the day of Mars, who,
in the Scandinavian theology, is rcpresented by
Tuisco; so Tuisco's day, or Tuesday (Mardi), fol-
lows Monday. Then, by following the same
system, we come to Mecrcury’s day (Mcrcredi),
Woden’s day, or Wcdnesday ; next to Jupiter's
day, Jove's day (Jeudi), Thor’s day, or Thursday ;
to Venus's day, Vendredi (Vencris dics), Freya's
day, or Friday, and so to Saturday again. That
the day devoted to the most evil and most power-
ful of all the deities of the Sabdans should be sct
apart—first as one on which it was unlucky to work,
and afterwards as one on which it was hcld to be

! The sun and moon were both regarded as planets by astrologers,

who, it must be remembered, were of old the only astronomers,
Ta
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sinful to work—was but the natural outcome of the
superstitious belicf that the planets were gods rul-
ing the fates of men and nations.' It is, however,
obvious that the Jews, or rather those from whom
they derived their special rcligious obscrvances,
were taught to find a worthicr motive for their Sab-
bath rest. Yet, of the connection between the
Jewish and the astrologic and sabaistic Sabbath,
there could be no manner of doubt, cven were there
not the evidence now to be considered, which indi-
catcs that all the Jewish festivals and fasts were of
astronomical origin.

It must, in the first place, be obvious to any one
who considers the matter with the least degrec of
attention, that the Jewish cercmonial worship, with
all its complicated arrangements, must have been
in existence long before the cxodus. No rcasoning
mind can for a moment imagine that such a
system could have been devised in a lifctime, or a
generation, far less during such a period as that in

' In like manner the day of Venus, Friday, was a day for marry.
ing and giving in marriage ; and though our modern customs make
the day of marriage the day also for starting on a journcy (cven that,
however, showing evidence of astronomical origin, in its customary
length as the * moon of honey’), it was the reverse in ancient times,
so that Friday would be of all days in the week the one regarded as
Jeast suited for starting on a journey. We see some trace of this
association in Deuteronomy, chap. xx. v. 7, * What man is there
that hath betrothed a wife ? let him go and return unto his house.’
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which the Jewish people were wandcring between
Egypt and Palcestine—assuming the description of
the exodus to be in its outlines truc, however mani-
festly inexact in dectails. But we arec not lcft to
infer this, from the obvious considcrations suggested
by cxpericnce as the origin of ccremonial obscrv-
ances among other people. There is abundant
evidencc to show that the Jewish ceremonial system
was dcrived cither directly from the Assyrians (who
may have reccived it still carlier from Hindoo
sources), or, morec probably, from Assyria through
the Egyptians. As I have pointed out at pp. 265,
266, * the description of the Ark of the Covenant, of
the method of sacrifices, of the pricstly ornaments,
&c., indicates in the clcarest manner an Egyptian
or Assyrian origin.'

And now lct us cxamine the Jewish sacrifices
offcred up at various feasts and fasts, or otherwise
at stated times. Wc may conveniently follow the
account given in the Book of Numbers, chaps.
xxviii. and xxix., though the reader will do well to
consult also Leviticus, chaps. xxiii.,, xxv., &c., and
Deutcronomy, chaps. xv. and xvi. These accounts,
though probably written by different persons, and
at widely different times, agree substantially
together—and, indecd, would scem to have passed
under revision by one person (before the time of
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Ezra the scribe. See the Book of Nehemiah, chap.

viii.).

At the very outset, we find evidence that the
sacrifices were not originally offered to the
Almighty Being, who works in and through all
things, but were devised as parts of a system of
nature worship (primarily, it would seem, a system
of Sun worship). For we read, ‘ The Lord spake
unto Moses, saying, Command the children of
Isracl, and say unto them, My offering and my
bread for my sacrificcs made by fire, for a sweet
savour unto me, shall ye observe to offer unto me
in their due season’ The conception that the
savour of cooked flesh could be sweet to an
Almighty, All-wise, and Omnipotent Being, belongs
as completcly to the childhood of religion as docs
the idea that such a Being could under any condi-
tions need the rest and refreshment mentioned in
Exodus, chap. xxxi. v. 17. The use of fire also in
sacrificial observances belongs cssentially to Sun
worship and the associated system of Fire
worship,

The first sacrifice is the daily sacrifice, or the
continual bumt offering. *This is the offering
made by fire which ye shall offer unto the Lord :
two lambs of the first year without spot day by
day, for a continual burnt offering; the one lamb
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shalt thou offer in the morning, and the other lamb

shalt thou offer at cven.’ Flour and oil also were

offcred for the continual burnt offering.  There was

also, precisely as in Pagan sacrifices, a libation—

¢In the holy place shalt thou causc the strong wine
" to bc poured unto the Lord for a drink offering.’

We have here manifestly thosc sacrifices to the
rising and setting sun which formed so charac-
teristic a featurc of Sun worship.

Secondly, on the Sabbath-day, besides the con-
tinual burnt offering, there were offercd ‘ two lambs
of the first year without spot, and two tenth dcals of
flour for a mcat offering, mingled with oil and the
drink offcring thercof’ This may be regarded as
partly derived from sacrifices originally offered to
Saturn ; partly from the worship of the moon, which
certainly was not unknown to thc Jewish pcople.
In fact, it is noteworthy that in thc Book of Job,
where no mention whatever is made of the Sab-
bath and Sabbath rest, the worship of the sun
and moon is rcferred to in terms implying that
it was common in Job's time, though Job himsclf
had riscn supcrior to the superstitions of Sabaism.
(See p. 248, &c.) Morcover, it is evident from the
various rcasons assigned for kceping the Sabbath
holy, that the observance had originally bclonged
to another cult than that in which thc lawgivers
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of Leviticus, Numbers, and Deuteronomy cn-
deavoured to train the Jewish people. In Lec-
viticus xxiii. thcy were simply told that the
day is an holy convocation, thc Sabbath of the
Lord ; just as in chap. xxv. thcy were told that
the seventh year was a Sabbath for the Lord, and
that the jubilee was to bc holy unto them. 1In

- Exodus xxii. 11 they wecre told that the day

was to be kept holy because the All-powerful God
rested on the seventh day. In Deuteronomy v.
14 they were told that God commanded them to
keep the Sabbath day because He had brought
them out of the land of Egypt ‘through a mighty
hand, and by a stretched-out arm.’

In passing, it may be noticed that the Assyrian
tablets indicate a weckly resting-day, called the
Sabbat, but it was of much earlier date than the
Jewish, belonging to the time before the week and
thc month had been secparated. Thus, the 7th,
14th, 21st, and 28th days of cach month were days
of Sabbat, or rest, and also the 1gth day, or the
49th day from the beginning of the previous month,
so that this 19th, or mid-month rest, corresponded
to the Jewish ‘week of weeks.

In the third place, sacrifices were offered in the

beginning of the months, that is, at the time of new
moon.
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So far as the offerings at the feast of the new
moon were concerned, we might infer that the
Sabbath of the new moon was originally held to
be morc important than the weck-day Sabbath.
Instcad of two lambs, as at the weckly Sabbath,
there were offered at the fcast of thc new moon
two young bullocks, and one ram, and scven lambs;
instead of two tenth deals of flour, fiftcen tenth
dcals; instcad of half a hin of wine, more than
two hins were offcred at the monthly Sabbath.
Even if we take into account the greater frequency
of wcekly Sabbaths (in about the proportion of 59
to 14), we still find that the monthly offerings
taken throughout the year, or throughout a number
of ycars, considcrably surpassed thc weckly of-
ferings.

We come next to the two most important festi-
vals of the Jewish ycar—the feast of the passover,
and the feast of tabernacles—on the fiftcenth days
of the first and of thc second months respec-
tively.

We might safcly infer, that thesc two fcasts
were astronomical from the circumstance that onc
is assigned to the time when the sun crosscs
the equator from south to north, and the other to
the time when he crosses the equator from north to
south, in other words, to thc times of the spring
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and autumn cquinox. We should be confirmed in
this opinion in remembering that among other
nations these cpochs had been regarded as of espe-
cial significance, and that where Sabaistic worship,
and Sun worship, in particular, had prevailed (and
there have been few races which have not at one
time or other adopted these forms of worship), the
timc of Easter! and the corresponding autumn’s
cpoch had been times of ceremonial observance
long before, and long after, the feast of the pass-
over and the feast of tabernacles had bcen regu-
lated by the Jewish lawgivers. But there is also
evidence of the astronomical character of these
two festivals in the nature of the sacrifices offered
on these occasions. It was no merc accident that
during the seven days of unleavened bread, at the
time of the passover, the daily sacrifice was the
same as for the feast of the ncw moon, except that
in addition to the ‘two young bullocks, onc ram,
and scven lambs,’ ‘onc goat’ was offcred ¢ for a sin
offering,’ to make an atonement for the people. So
also during the eight days of thc fcast of taber-
nacles, two rams and fourteen lambs were offered
cvery day, but on the other days, in succcssion,
thirteen bullocks, twelve, eleven, and so forth,
thirteen (as eminent Jewish writers have pointed

' The very word signifies wprising.



THE JEWISH FESTIVALS. 283

out) being the ncarest whole number to the number
of lunar months in a year.

It is noteworthy that even in the day of the
first fruits, the one festival not directly of astro-
nomical origin (though indirectly so, as a scasonal
festival), the offerings were the same as at the fecast
of the new moon—viz. two bullocks, one ram, and
seven lambs, ‘onc kid of the goats’ being added,
‘ to make an atonement ' for the people.

Now the feast of the passover, and the fcast
of tabernacles, corresponding thus cxactly with
the two solar passovers, the nodal passages of the
equator,—whatever subsequent interpretation was
given by the Jewish lawgivers to onc (at lcast) of
their festivals,—wc are justified in rccognising the
rcal origin of both in the Sabaistic system of
worship, from which the whole system of Jewish
ccremonial was manifestly derived. It is.to be ob-
scrved that each part of the cvidence strengthens
the rest; we might be in doubt (though for my
own part, after studying the subject in the light of
known astronomical facts, I cannot mysclf enter-
tain any doubt) as to the astronomical origin of
Sabbath observance, if we did not find it associ-
ated, on thc one hand, with the manifestly astro-
nomical observances at the time of sunrise and
sunsct, and, on the other, with the manifestly astro-

—
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nomical festival of the new moon. But when we
find, in addition, that the two principal annual
festivals of the Jews (the only remaining festivals
except the scasonal feast of the first fruits) corre-
sponded with thc two most marked epochs of the
year—the passages of the sun across the cquator
at the time of the vernal and autumnal equinox—
we find it altogether impossible to resist the in-
ference, that the entire system of sacrificial observ-
ance was bascd on astronomical considerations.

But we can infer more than this. Secing that
these festivals remained rcligious festivals, even
when the Jews had been taught no longer to
worship the host of hcaven, we perceive that they
must originally also have bcen not simply astro-
nomical but religious. They could thercforc have
been nothing, as first deviscd, but Sabaistic observ-
ances, for Sabaism is thc only form of religion
which is bascd solely on astronomical principles.

We can understand, then, the great difficulty
experienced' by the Jewish lawgivers in wcaning
the Jews from thc worship of the sun, moon, and
stars, for the whole sactificial system of thc Jews
shows us that in preceding times the people had
been imbued with Sabaistic ideas.

There arc some who go much farther than this,
finding in festivals supposed to be peculiarly
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Christian (which Easter, be it obscrved, is not) an
astronomical significance. Thus, Osiris, Mithra,
Bacchus, and Chrishna arc represented as having
been born on Dccember 2§ (or rather at the
moment of midnight, between Christmas Eve and
Christmas Day) in a cavc or stable. Now, although
at the present time the only peculiarity of this part
of the ycar is, that it corrcsponds with the time
when the sun is just beginning to risc above his
lowest mid-winter descent below the equator, yet
at the time when the zodiac was first formed, to
which timc probably thc myths in question may
be referred, the constcllation Virgo had just risen
above the castern horizon ! while the sun was cn-
tering the constellation Capricorn, which also bore
the name of thc Augcas. It is singular also, as
showing how our modern festivals have been
dated according to these old Sabaistic ideas, that
August 8, which was about the time when the sign
Virgo is lost in the sun’s light, is thc datc assigned
by the Catholic Church to the festival of the As-
sumption of thc Virgin, whilc the Nativity of the
Virgin is assigned to Scptember 8, which followed

' In reality, the sign Virgo had just so risen, meaning by that
the 30 degrees of the ccliptic preceding the autumnal equinoctial
point, where the sign Libra—the Seales—beging, or what is techni-
cally called the first point of Libra,
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the epoch when the middle of the sign of Virgo
passes the sun by just the same interval as that by
which Christmas Day followed the mid-winter sol-
stice. Howecver, it would take us too far to follow
out all the analogies which have been traced ber
tween solar myths and the fasts and festivals of
the modern calendar. Many of these are very doubt-
ful, and some are more than doubtful, whereas no
doubt whatever seems to rest on the astronomical
origin of the Jewish sacrificial observances.
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THE HISTORY OF SUNDAY.

IT is rather singular that two of our small wars
with Africa, those with the Ashantees and the
Zulus, should have presented an illustration of the
influence which the obscrvance of special days may
have on human conduct. In one case a foolish
superstition was involved, in the other what many
regard as a most weighty rcligious duty. It is
worth noticing that the superstition prevailed,—
the rcligious duty was for the time being sct on
one side.

At a rather critical epoch in the Ashantcc war,
when it was a matter of cextreme importance that
certain military stores should be forwarded to the
British army with as littlc dclay as possible, it so
chanced that all preparations for loading the ship
which was to convey thosc stores were complcted
latc on Thursday night. In thc ordinary course of
things the ship would have sailed carly on Friday
morning. But it is well known that sailors have a
superstitious objection against beginning a journcy

. . ————
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on a Friday. It is even whispered that this idiotic
supcrstition is not limited to ordinary seamcn, but
is cntertained by many among their officers who
might be expected to have more sense.  Whether
at the Admiralty such nonsensical notions are
believed in, I do not know. But certain it is that
the stores so much required were not despatched
until the Saturday, though the dclay involved the
risk of scrious mischicf to the British forces in
Ashantce. I do not say that the dclay was unwise
on the part of the authoritics, assuming always that
it was not directly based on the foolish superstition
about Friday sailing. So long as sailors are
ignorant cnough and silly cnough to belicve in
such superstitions, their folly must be taken into
account as onc of the factors which their officers
and those yet higher in authority have to dcal with.
It might probably have becn far morc mischievous
to have despatched the ship on Friday, with a dis-
heartencd crew, than it was to lose twenty-four
precious hours for the sake of cncouraging thosc
gallant but fceble-minded simpletons. Whether it
was for this reason that the ship was dclayed, or
because (as some have said) the Friday superstition
extends to the quarter-deck and farther yet, certain
it is that this superstition was allowed to prevail,
and a great nation waited in the midst of hurried
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military preparations till a dics infansta should be
overpast. )

Five ycars passed, and again the British nation
was engaged in hurried preparations for war against
African savages. Every hour was of importancc,
for rcinforcecments and military stores werc to be
scnt in all haste to save Natal from the warriors of
Cctywayo. And now another ‘day’ to which a
widespread opinion attaches special significance is
rcached before the preparations can be completed.
Up to Saturday night thc work of preparation has
gonc busily forward. But the morrow is Sunday,
on which, according to the tcaching of ninc-tenths
of our clergy and the profcssions at any ratc of
ninety-nine hundrcdths of our pcople, we should do
‘no manncr of work."” What the pcople from whom
that law is ostensibly dcrived would have done
under such circumstances we may partly infer from
the wcll-known episode in the history of the Mac-
cabees. If a thousand Jews, including many fight-
ing men, would allow thcmselves to be slain rather
than do work on thc Sabbath-day by which their
lives might have bcen saved,' we can understand
that they would have interrupted on the Sabbath-
day such work as fitting ships, collecting stores,
&c. (which our military and naval folk had in hand

! Maccabees, Book I. chap. ii. 33-39
Y
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at the time I am writing about) and would only
have resumcd work when the Sabbath was fairly
over. Our authorities did not so act; they acted,
to say truth, far more sensibly. They regarded the
work of prcparation as a labour of necessity. Its
object was not, indced, precisely to save life, as in a
casc which a certain Jewish teacher considered : for
unqucstionably thc military and naval prcparations
madc when the news of the disaster in Zululand
reachcd England would grievously have disap-
pointed expectation if they had not resulted in the
destruction of many more lives than they saved.
But if such preparations have to be made, thcy
cannot be made too quickly. Stopping them on the
Sunday would have been straining out an cxceed-
ingly small gnat after sevcral most monstrous camcls
had been swallowed. Whatcver the considerations
may have been which influenced the Government,
certain it is that the rcligious obscrvance was for
the time bcing sct on onc sidc as ‘not convcenient,’
and the work of preparation was pushcd on as busily
through the Sunday as on the Saturday which
preceded and on the Monday which followed it.

It is possible that during the discussions likely
to take place before long on the question of open-
ing our museums, art galleries, and so forth on
Sundays, we may hear something more of the



THE HISTORY OF SUNDAY. 291

sensible decision of the Government to omit for
awhile the observancce of Sunday when warlike
preparations werc in progress. It may occur to
our lawmakers that possibly if Sunday may be
uscd as a day for preparing weapons whereby the
bodics of men may be conveniently destroyed, it
may almost as rightcously bc used as a day on
which the minds of mcn may bc convenicntly
nourished and instructed. I have not told the two
storics, however, which illustrate so strikingly the
rclative positions assigned by the authoritics to
superstitious and to religious obscrvances, for the
purpose of cnforcing any argument in favour of
frecing the Sunday, but simply as a convenient way
of introducing some considcrations respecting the
Sunday of Christianity and thc Sabbath of Judaism
which are worthy of attcntion in the approaching
discussions on Sunday obscrvance. There is not
much of novclty in the points I shall have to
advancc on this subjcct, but a uscful purposc may
be subscrved by bringing together within the com-
pass of a single cssay arguments and considcrations
herctofore advanced in lengthy trcatiscs, or cven
scattered through several volumes.

The idca commonly entcrtained rcspccting
Sunday is, that from the time of the Apostles or
thereabouts, the observance of the Jewish Sabbath
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—the seventh day in the weck—was replaced by
the observance of thc Lord's day—the first in the
week. As we still retain among the Command-
ments that one which specially refers to the seventh
day, it must be assumed that the Church teaches
the observance in our time of one day in the week
in the manner appointed for the Jewish Sabbath,
and also considers that the people require no special
information as to the manner in which the scventh
day has bcen replaced by the first. At lcast, this
way of vicwing the matter reduces to a minimum
the inherent absurdity of teaching one law while
another law is to be practised. Thc absurdity,
cven when thus reduced to a minimum, remains, in
the judgment of all who arc acquainted with the
facts, a monstrous one ; but it would be far more
monstrous if it were to be assumcd that, as respects
cven the manner of observance as well as respects
the day to be obscrved, the law thus constantly rc-
pecated amongst us has been abrogated; or again,
if it werc assumed that the laity rcally understood
how incorrect is thc notion on which they for the
most part base their obscrvance of Sunday.

A bricf sketch of the gradual displacement of
the Jewish Sabbath by the Christian Sunday will
show how the question rests so far as the authority
and action of the Church are concerned.
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We do not find in any writer during the first
five centurics of the Christian era, or in any cccle-
siastical or civil public document, the slightcst hint
of a transfer of the obligations indicated in the
Fourth Commandment from thc Sabbath-day to
the Sunday. Both days were observed as days of
worship and as days of rest. The author of the
‘ Constitutions ' says that Pcter and Paul ordcred
that scrvants should work on five days in the week,
and rest on the Sabbath in memory of the Creation,
and on the Lord's day in memory of the Resurrcc-
tion. The Council of Laodicea (363 A.D.) orders
Christians to work on the Sabbath, giving preference
to the Lord's day, and if possiblc resting on it ; but
they arc to be accursed if they keep it in the Jewish
fashion. And Augustinc, Bishop of Hippo Regius,
so far from taking thc Fourth Commandment as
the basis of Sunday obscrvance, says that to fast on
Sunday as on the Sabbath ‘isa grave scandal.’

Even rcgarded apart from its imagined relation
to the Fourth Commandment, Sunday during the
first centurics of the Christian cra was not obscrved
as Sunday now is. It was originally a day to be
observed only by thosc who wished to obscrve it.
It was to be obscrved, if at all, as a day of gladness.
Tertullian condemned as unlawful not only Sunday
fasting, but the usc of a knccling posture in Sunday
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services. ‘ Die Dominico,’ he says, ‘jejunium nefas
ducimus vel de geniculis adorare.’

The first law which forbade work of any sort
on Sunday was passed by that most Christian and
excmplary emperor, Constantine (321 A.D.). For
reasons best known to himsclf he allowed ficld
labourers to work on Sundays, but city pcople,
artisans, and judgcs were cnjoined to rest on ‘ the
venerable Day of the Sun.” This was a high com-
pliment to the Christian rcligion, for Constantine
was thus extending to Sunday the suspension of
busincss which herctoforc had only been customary
on civil festivals, including his own birthday, which
he had probably rcgarded, and continued to regard,
as far morc ‘venerable’ than any day of merely
rcligious significance. That the law was intended
to be civil, not religious, is confirmed by the cdict
of Thecodosius (386 A.D.), in which Sunday and
other Christian festivals are set apart, in company
with the days of the founding of Rome and Con-
stantinople, the days of the birth and accession of
thc cmpcrors, and the traditional festivals of
hcathen Rome, as days on which no business was
to be transacted,

Until this time no law had been passed which
tended dircctly to prohibit amusements on Sunday,
or indecd on the Sabbath either. But the edict of
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Thcodosius prohibitcd not only sccular business,

but theatrical amusements, horse racing, and the
baiting of animals. A few ycars later the Council
of Carthage expressed in a canon regret that the
multitude preferred flocking to the circus than to
the church on Sundays. At length, in 425, Theo-
dosius -thc Younger issued a prohibition against
Sunday work and Sunday sports, which was cx-
pandcd forty-four years later into the famous law
of Lco and Anthemius, ordaining that on Sunday
‘ no office of the law should be exccuted, no persons
summoncd or arrested as suretics, no plcading or
judgment take place, and that also there should be
no thcatrical shows, or games in the circus, or
baiting of wild beasts.’

Such was the beginning of Sunday observance,

though time was required to devclop fully the
Sunday as now known.

In the time of Lco the Philosopher (889-910)
Sunday ficld-work, which had hitherto been per-
mitted as a work of necessity—for nature does not
observe any Sabbath rest—was forbidden by an
imperial law. Athelstane, Edgar, and Canute for-
bade all Sunday tradings ; and it appcars from one
of Edgar’s laws that in those days Sunday was held
to begin at threc o'clock on Saturday afternoon,
and to continue till dawn on Monday. Soon after,

——— e —
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hunting on Sunday was forbidden. In the reign of
Richard II., tennis, football, gambling, and putting
the stone, were included among forbidden Sunday
amusemcents. Attempts were made at this time to
enforce the laws for closing all shops on Sundays,
especially barbers’ shops; for then, as now,
barbers wcre great offenders against Sunday laws
—whether because beards w:// continue to grow
during Saturday night and Sunday morning, or for
some other as yet undetermined reason, I do not
know. Eustace, Abbot of Flay, in 1201, main-
tained the duty of obscrving Sunday most strictly ;
and he was able (probably asa reward for his great
virtues, and cspecially, it should secm, his great
veracity) to put in documentary evidence on this
point in the form of a lctter from Christ, miracu-
lously ‘delivered’ on the altar of St. Simcon at
Golgotha: by this letter all kinds of work were
forbidden from threec on Saturday until Monday
morning.

‘It is said also,’ says a writer in the ‘ West-
minster Review' (who puts one of the following
stories so delicately that I cannot do better than
follow him), ‘that certain miraculous pcnalties
visited those who paid no heed to this prohibition.
One woman weaving after three o'clock on Satur-
day was struck with the dead palsy ; whilst another,
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who had put somc paste into an’ oven, when she
thought it was baked found it pastc still. A man,
too, madc a cake during the forbidden hours, from
which blood flowed when he began to cat it on
Sunday ; and an unfortunate Jcw of Tewkesbury,
who fcll on the Sabbath into a place from which
cxtrication was difficult, and had scruples about
letting himself be drawn out on that day, whilst
the Duke of Gloucester had similar scruples about
drawing him out on Sunday, was dcad when they
came to his assistance on Monday.'

The Duke of Glouccester's scruples show him to
have been a man of very delicate conscicnce (of
course wc are not to imagine the possibility that
the unfortunate Jew might have been a creditor of
his); manifestly, hc would have been shocked if
any one had advanced the casy doctrine that a
man, having an ox or a shcep fallen into a pit,
might without sin take it out on the Sabbath-day.

But as in the days of the Christianised Roman
empcrors the laws for the observance of Sunday
were placed on the samc footing only as thosc
relating to the obscrvance of imperial birthdays
and Pagan festivals, so in the days beforc thec Re-
formation Sunday was placed on no higher a level
than was assigned to saints’ days.

*Sunday,’ says the ‘Westminster’ revicwer
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very truly, ‘was as holy as the deposition of St.
Wulfstan, or the day of St. Lawrence the Martyr,
but no morc; so that if (as, historically, it seecms
we must do) we ascribc the binding authority of
Sunday to the institution of the Church, we are
cqually bound to observe the numcrous saints’
days, which have exactly the same authority and
grew up in cxactly the same way. If, for instance,
tennis and football arc wrong on Sunday, they are
cqually wrong upon any of the saints’ days to
which thc Act of Richard II. applicd. For the
canons and statutes upon which our statute is based
did not take Sunday exclusivcly under thcir pro-
tection ; and if we acknowledge their authority at
all, we must acknowledgc it in foto. We have no
right to clect which of the holy days created by
the Church we shall retain and which we shall dis-
card ; for, if we discard some, why should we not
discard all? At lcast, we must be prepared with

- rcasons for our prefercnce ; and, it is submitted, no

good reasons can be given. It is useless to appcal
to what the Reformation did ; thc question is, Had
it any grounds for what itdid? If it acknowledged
no sanction for the saints’ days, what sanction
remains for Sunday? The sanction only of subse-
quent statutes,’

Butlct us pass on to the time of the Reformation,
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and scc whether—though we can obtain no means
of scparating onc set of holidays sanctioncd by the
Church from another cqually sanctioned—we may
not find the Sunday of our timc sanctioned by the
special approval of thc Reformation. In other
words, though we cannot logically deducc our Sun-
day obscrvances from the authority of the Church
before the Reformation, we may find that at the
time of the Rcformation it was thought well to
establish such Sunday obscrvances as at present
cxist, and thus, for want of oldcr and pcrhaps
better authority, we may be able to take the au-
thority of thc Reformed Church.

But wc find no hclp whatever in this dircction.
The tcaching of thc Rcformers was as dcfinitely
opposed as it could be to the tcaching of modcern
Sabbatarians. Said Luther, ¢ If anywhere any one
scts up thc obscrvance of Sunday on a Jewish
foundation, then I order you to work on it, to ride
on it, to dance on it, to do anything which shall
rcmove the cncroachments on Christian liberty.’
In thc Augsburg Confession, again, the Protestants
say, ‘Thosc who judgc that, in place of the
Sabbath, the Lord’s day was institutcd as a day to
be necessarily obscrved, do greatly crr.  Scripture
abrogated the Sabbath, and tcaches that the
Mosaic ccremonies may be omitted now that the




P )

300 THE HISTORY OF SUNDAY.

Gospel is revealed” As to the Reformation in
England, it is commanded in the twenty-fourth in-
junction of Edward VL. that #/e /ioly day be wholly
given to God, in hearing His Word rcad and taught,
and in privatc and public prayers ; but parishioners
arc to be instructed that it is lawful in harvest-time
to labour on holy and festival days, and to save
that which God has sent, and that ‘if, for any
scrupulosity or grudge of conscience, men should
superstitiously abstain from working on those days,
then thcy would grievously offend and displease
God (What a comfort it must have been to the
preachers of those times to know so well what God
wanted men to do!) Again, in § and 6 Edward
VI, cap. 3, Sunday is specially included among
holy days, respecting which section 6 specifies that
it shall be lawful for cvery husbandman, labourecr,
fishcrman, and all and cvery other person or per-
sons of any cstate, degree, or condition (upon the
days before mentioned), at harvest or any other
time, when nccessity shall so require, to labour,
ride, fish, or work any kind of work, at their frce
will or pleasure’ Cranmer speaks of Sunday and
other holy days as ‘mcre appointments of the
magistrates,’ which he considers, however, to be a
sufficient rcason for their observance. But, as the
writer in the ‘Westminster Review,’ from whose
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excclient paper on ‘ Sunday and Lent’ the above
‘account of the Reformers’ vicws has been abridged,
remarks justly, the most striking cxposition of the
Reformation doctrine is Tyndalc’s answer to Sir T.
More’s dialogue, where he says :(—

‘As for thc Sabbath, we &¢ /lords over the
Sabbath, and may yct changc it into Monday, or
into any other day, as we sce nced, or may make
cvery tenth day holy day only as we sce causc why.
We may make two cvery week if it were expedient,
and onc not cnough to tcach the people. Ncither
was there any cause to change it from the Satur-
day, but to put a differcnce between oursclves and -
the Jews ; neither nced we any holy day at all, if
the pcople might be taught without it.’

Yet, before long, the Sunday of our time began
to grow out of the morc rcasonable (though in one
scnse less logical) Sunday of the carly Reformers.
The Puritans, cven in the time of Elizabeth, began
to be as supcrstitious about Sunday obscrvance as
the Catholics had been in the time of Richard II. ;
and after a time the Reformation, which had in the
first instance repudiated as too Judaiscd the Sun-
day of the Catholics, adopted a method of Sunday
observance which even surpassed in strictness the
old rabbinical obscrvance of the Sabbath.

‘Even Elizabeth,’ says the ‘ Westminster’ rc-
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viewer, ‘ was prevailed upon by the magistrates ot
London to interdict plays and games on Sunday
within the liberties of the city. The Reformers
wecre in advance of their age, and, in somc respects,
of our own. But Puritanism rapidly got the better
of them. It is recorded that it was preached in
Somersctshire that to throw a ball on the Sabbath
was as great a sin as to kill a man; in Norfolk,
that to make a feast or a wedding dinner on Sun-
day was as great a sin as for a father to cut his
child's throat with a knifc ; in Suffolk, that to ring
more bells than one was a crime equivalent to
murder.! Then came, in 1595, Nicholas Bounde's
grcat work on Sabbatarianism, which began a con-
troversy that has ncver since ended. Few books
arc to be compared with his for their permanent
influcnce on our social life. Our own Sunday has
much more of Beundc in it than of Tyndale or
Cranmer ; and thc Scotch Sabbath itsclf is rcally
due to Boundc, not to Calvin or Knox. For, as

' Fuller, Book ix. s. 8, 22. It will hardly be belicved, but
within the last few years vicws as ludicrous in one aspect and as
horrible in another have becn promulgated respecting Sunday ob-
servance. A foolish clergyman, at a mecting when the question of
playing cricket upon the village green on Sunday aftcrnoons had
been discussed, got up with great warmth to express his conviction
that in God’s eycs there was no difference between the man who
could thus break the Fourth Commandment and one who Lroke the
Sixth.



THE HISTORY OF SUNDAY. 303

Dr. Hessey has clearly shown, Sabbatarianism in
Scotland was not so much the work of the last-
named Reformers as of thc English Puritans; and
he mentions an existing tradition that Knox, being
onc day on a visit to Calvin, found that worthy
theologian engaged in a game of bowls.’

That the English Puritans, and not the Scotch
Reformers, were the inventors of the rigidest forms
of Sabbatarianism, is further shown by the results
of English Puritanism where it worked unchecked.
Detcestablcasthe Scotch Sunday is (not dctestable,be
it understood, because of its unrcasonable character,
but because of thc mischicf that it has worked and
continues to work), the New England Sunday was
even morc abominable. In thc twenty-cighth
article of the code drawn up for Newhaven in 1656
we find the following article, which for folk who
had fled from the abusc of authority is sufficiently
severe :—‘ Whosocver shall profane the Lord’s day,
or any part of it, by work or sport, shall be
punished by fine or corporally. But if the court,
by clear evidence, find that the sin was proudly,
presumptuously, and with a high hand committed
against the command and authority of the blesscd
God, such person therein despising and reproaching
the Lord skall be put to death’ The thirty-eighth
article is rather ridiculous than atrocious, like the
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twenty-eighth. It runs simply, ‘ If any man shall
kiss his wife, or wife her husband, on the Lord's
day, the party in fault shall be punished at the
discretion of the court of magistrates ;' and as the
magistrates were of the same kidney as the law-
makers, it will be conccived what ‘ punishment at
thesr discretion signified,’ for discrction they had
none, ncither did they know what mercy or justice
meant.

It is, indeed, clear that very carly after the
Reformation the Puritans in the old country itself
were beginning to observe Sunday as dismally as
the Scotch now do. Thus, in 1635, or thereabouts,
Dr. Heylin found occasion to rebuke the gloomy
asceticism of some rigid Puritans : ¢ Pcople,’ he says,
¢ should not be so superstitiously fearful (of breaking
the Sabbath) that they dare not kindlea fire, or dress

' meat, or visit their neighbours, sit at their own door,

or walk abroad, no, nor so much as talk with one
another, except it be—in the poet’s words—

Of God, grace, and ordinances,
As if they were in heavenly trances.

In Scotland, only a few years later, the strict
observance of Sunday had begun to be regarded
as a matter for the attention of the magistrates.
In 1644 the six sessions forbade all walking in the
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strects on Sunday after the noonday sermon. In
1645 the magistrates were ordered to cause English
soldiers to lay hold of both old and young whom
they might find in the strcets cither before or
after the scrmon. In 1650 thc magistrates of
Edinburgh ordcred that the city gates should be
closed from 10 P.M. on Saturday till 4 A.M. on
Monday, exccpt for one hour in thc morning and
onc in the cvening for the watering of horses.
About the same timc Margaret Dickson, a widow,
had to pay two marks for having ‘ spits and roasts
at the firc in time of scrmon.’

Such being, in bricf, the history of the stcps by
which the Sunday obscrvance of our time has
come into existence, it remains that we should con-
sider what actual authority we have for modern
Sabbatarianism, regarded as a rcligious quecstion.
No one will care to take the Puritans of thc scven-
tcenth century as the sole or the chicf authority for
keeping Sunday holy after a stricter fashion than
that in which the Jcws held that the Sabbath
should be obscrved. For the Sabbath was a day
of abstinence from labour, not of abstinence from
amuscment. If the Puritans had simply said the
Sunday shall be our Sabbath, and shall be obscrved
in all respects even as the Sabbath of the Jews was
observed, we could understand thcir position as

X
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authorities in this matter. We should still have to
regard them as absolutely the only authoritics we
have for Judaising Sunday ; but we might at lcast
understand that many would consider the ob-
servance of onc day in seven as ordained by a
higher authority, by the highest indeed of all con-
ccivable authoritics. Wc must believe, however, if
we rcgard the Puritans as our sufficient guide in
this matter, that not only were they right in insist-
ing on Sunday as a substitute for the Jcwish
Sabbath, but also in assigning a numbecr of ncw
Sabbath rcgulations, such as the Jews, and the
tcacher, whoever he may have been, from whom
the Jews reccived their Sabbath laws, had never
thought of cnjoining. No one, I should imaginc,
considers the Puritans of sufficient authority to
countcnance tcachings of this sort. The most
outspoken among them, those who exerted greatest
influence, were as ignorant as they were bigotcd, as
cruel as they wcre crafty—the last men in the
world from whom a cultured pcople would care to
take their religious observances.

But if we do take the Puritans as our autho-
rities in this matter, we ought in all rcason to
take their views as they stood. We have no right,
if they really were commissioned to lay down the
law for us in such matters, to accept a part of
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their teaching and rcject the rest. The punishment
for Sunday labour, presumptuously and with a high
hand carried on, should be dcath now, as the Puri-
tans (when free from the trammecls of civil control)
taught in the scventeenth century that it should
be. The kissing of a wifc by her husband, or of
a husband by a wifc on Sunday, should still be
an offencc punishable at civil law. And now, as
two thousand ycars ago, soldicry or police should
be enjoined to allow none to remain in the streets
cither beforc or after the hours of noonday scrvice.

But if we do not acccpt the Puritans as autho-
rity, we find equal difficulty when we turn to the
Catholic Church in prc-Reformation times. If that
Church really had power to bind and loosc men
with regard to Sunday observance, then we should
pay thc samc respect to that Church’s ordinances
about saints’ days and other Church holidays ;
apart always from the fact that for scveral cen-
turics the Catholic Church enjoined no such strict
obscrvance of Sundays as afterwards she insisted
upon.

A similar difficulty is met with if, going farther
back, we takc Constantine as our authority. We
have the samc authority for thc obscrvance of
Constantine’s birthday and the kalends of January.
Whatever reason may be used to show that Con-
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stantine was a sufficient authority in one matter,
establishes his authority in the other also.

But lastly, if we go back to Moses, and reject-
ing the opinion of those who considered in old
times that the Jewish Sabbath was abrogated, and
the opinion also of those others who considered
that the Christian Sunday should not resemble the
Jewish Sabbath, whether this last were abrogatcd
or not, adopt the opinion that the Fourth Com-
mandment should now be understood as transferred
from the Sabbath to Sunday, how does the matter
then stand? Have we any rcason for sclecting
this one spccial day from among all the other days

- that Moses commanded the pcople to observe ?

If we arc to hold, at least with rcgard to the
Sabbath,.that not one jot or tittle of the law of
Moses has passed away, how can we escape the
cbligation of observing other days and other
scasons about which the Mosaic law was cqually
definite? Moses said, ‘ Six days shalt thou do thy
work, and in the scventh day thou shalt rest;’
but he also said, ‘Six yecars thou shalt sow thy
land, but the scventh year thou shalt let it rest and
be still” Are we to keep this law of the seventh
ycar or the law of the year of jubilee, as well as
the law of the seventh day ?

Yet once more, we know that Moses com-
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manded the pcople to obscrve the festival of the
New Moon, and this festival should be observed
by us now, if the law of Moses is rcally to be
rcgarded as of authority over us.  Sofar as we can
judge from the sacrifices respectively appointed
for this festival and the Sabbath-day, the former
was hcld to be of at lcast cqual importance with
the latter. On the Sabbath-day the sacrifices were
‘two lambs of the first ycar without spot, and two
tenth deals of flour for a meat offering, mingled
with oil, and the drink offering thercof : this is the
burnt offering of cvery Sabbath, beside the con-
tinual burnt offering and his drink offcring.’ On
the feast of the New Moon, ‘in the beginnings of
your months, ye shall offcr,’ says the Mosaic law,
‘a burnt offering unto the Lord ; two young
- bullocks, and one ram, scven lambs of the first
year without spot ; and thrcc tenth deals of flour
for a meat offering, mingled with oil, for onc
bullock ; and two tenth dceals of flour for a meat
offering, mingled with oil, for onc ram; and a
scveral tenth deal of flour, mingled with oil, for a
meat offering unto onc lamb ; for a burnt offcring
of a swect savour, a sacrifice made by firc unto the
Lord. And their drink offerings shall be half an
hin of wine unto a bullock, and the third part of
an hin unto a ram, and a fourth part of an hin
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unto a lamb : this is the burnt offering of cvery
month throughout the months of the ycar. And
onc kid of the goats for a sin offering unto the
Lord shall be offered, beside the continual burnt
offering and his drink offcring’ The continual
burnt offering mentioned here, and in the descrip-
tion of the Sabbath offcring, is the morning sacri-
fice, all these ceremonics, daily, weekly, monthly,
and the yearly sacrifice of the Passover, bcing
survivals of the practices of the star-worshipping
ancestors of the Jews. Indecd, if we accept the
Jewish law of the Sabbath, we ought not only to
accept with it the festival of thc New Moon, and
other festivals (the Passover we have very little
modified), but the principle of sacrifices, offerings
of mcat and drink to God, or to a god supposed to
care for such things, and morcover, the recog-
nition of the heavenly bodies as deities, which,
however skilfully disguisced by Moscs and other
Jewish lawgivers, in reality underlics the entirc
ceremonial system of the Jewish religion.

Then also the observance of Sunday, if rcally
bascd on the Fourth Commandment, should corre-
spond more closely than is actually the case with
the observance of the Jewish Sabbath. It corre-
sponds too closely, in many respects, already with
Sabbath observance. But the correspondence
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should be cxact if the Sunday rcally has replaced
the Sabbath. I wondcr, indced, that some of the
superstitious abuscs of the Jewish Sabbath should
not have commended themsclves cre this to the
modern Sabbatarian, so closcly docs their spirit
accord with that in which hc urges the obscrvance
of the Lord’s day. The Dorithcans, for instance,
taking the precept of Moses, ¢ Abidc yc cvery man
in his place,’ interprcted it to mean that every man
should remain throughout the Sabbath day in
whatever attitude he chanced to be in on the
Sabbath morning: *If hc was sitting, hc must
continuc to sit ; if lying, he must continuc to lic
down.' ‘The rabbinical doctors,’ we are told, ‘met
this by saying that as a man’s placc was 2,000
cubits all round him, he did not break the Mosaical
command provided he kept himsclf within that
distancc. The rabbins werc unrivalled in such
sophistry. They invented thirty-ninc ncgative
precepts relative to the Sabbath; for instancc,
people were not to walk on the grass, for walking
on it would bruisc it, and such bruising amountcd
to a kind of threshing. Shocs without nails might
be borne; but shoes with nails were a burthen.'
And so forth.
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ASTROLOGY.

WE arc apt to spcak of astrology as though it
were an altogether contemptible superstition, and
to contcmplate with pity those who believed in it
in old times; and yet, if we consider the matter
aright, we must conccde, I think, that of all the
errors into which men have fallen in their desirc to
penetrate into  futurity, astrology is thc most

* respectable, onec may even say the most reasonablc.

Indeed, all other methods of divination of which I
have ever heard are not worthy to be mentioned in
company with astrology, which, dclusion though
it was, had yet a foundation in thoughts well
worthy of consideration. The hcavenly bodies do
rule the fates of men and nations in the most un-
mistakable manner, seeing that without thc con-
trolling and beneficent influences of the chief
among these orbs—the sun—every living crecaturc
on the earth must perish. The ancients perccived
that the moon has so potent an influence on our
world, that the waters of the ocean rise and fall in
unison with her apparent circling motion round
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the carth. Secing that two among the orbs which
move upon the unchanging dome of the star-
sphere are thus potent in terrestrial influcnccs, was
it not natural that the othcr moving bodics known
to the ancients should be thought to posscss also
their special powers? The moon, sccmingly less
important than thc sun, not mercly by rcason of
her less degree of splendour, but also because she
performs her circuit of the star-sphere in a shorter
interval of time, was secen to posscss a powerful
influence, but still an influence far lcss important
than that exerted by thc sun, or rather than the
many influences manifestly emanating from him.
But other bodics travclled in yct wider circuits if
their distances could be inferred from their periods
of revolution. Was it not rcasonable to supposc
that the influences exerted by those slowly moving
bodics might be cven more potent than those of
the sun himsclf? Mars circling round the star-
spherc in a period ncarly twice as grcat as the
sun’s, Jupiter in tweclve ycars, and Saturn in
twenty-nine, might well be thought to be rulers of
superior dignity to the sun, though less glorious in
appearance ; and sincc no obvious direct cflccts
arc produced by them as thcy change in position,
it was natural to attributc to them influences more
subtle, but not the less potent.
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Thus was conceived the thought that the
fortunes of cvery man born into the world dcpend
on the position of the various plancts at the
moment of his birth. And if there was somcthing
artificial in the rules by which various influences
were assigned to particular plancts, or to particular
aspects of the plancts, it must be remembered that
the system of astrology was formed gradually and
perhaps tentatively. Some influences may have
been inferred from observed events, the fate of this
or that king or chief guiding astrologers in assign-
ing particular influences to such planetary aspccts
as were presented at the time of his nativity.
Others may have been invented, and afterwards
have found general acceptance because confirmed
by some curious coincidences. In the long run,

~ indeed, any scrics of experimental predictions

must have led to some very surprising fulfilments,
that is, to fulfilments which would have been ex-
cecdingly surprising if the corresponding predic-
tions had been the only ones made by astrologers.
Such instances, carcfully collected, may at first
have been uscd solcly to improve the system of
prediction. The astrologer may have been carcful
to separate the fulfilled from the unfulfilled pre-
dictions, and thus to establish a safe rule. For it
must be remembered that, admitting the car-
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dinal principle of astrology, the astrologer had
cvery reason to believe that he could cxperi-
mentally determinc a truc mcthod of prediction.
If the plancts rcally rulc the fate of cach man,
then we have only to calculate their position at
the known time of any man’s birth, and to consider
his fortuncs, to havc facts whence to infer the
manner in which their influcnce is cxerted. The
study of onc man’s lifc would of coursc bec alto-
gether insufficicnt.  But when the fortuncs of many
men were studied in this way, the astrologer -
(always supposing his first supposition right) would
have materials from which to form a systcm of
prediction.

Go a step farther.  Sclect a body of the ablest

_men in a country, and lct them carry out continuous
studies of the hcavens, carcfully calculate nativitics
for cvery person of notc, or cven for every soul born
in thcir country,and compare the events of cach per-
son’s life with the planctary relations presented at his
birth. It is manifcst that a trustworthy system of
prediction would, in the long run, be deduced by
them, if astrology have any real basis in fact.

I do not say that astrologers always procceded
in this experimental manncr. Doubtless in thosc
days, as now, men of science were variously con-
stituted, some being disposed to trust chicfly to
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obscrvation, while others were rcady to genceralise,
and yet others evolved theorics from the depths of
their moral consciousness. Indecd, what we know
of the development of astrology in later times, as
well as the way in which other modes of divination
have sprung into cxistence, shows that the natural
tendency of astrologers would be to invent systcms
rather than to cstablish them by carcful and long-
continued observation. Within a very few ycars
of the discovery of the spots on the sun a tolcrably
complcte system of divination was founded upon
the appearance, formation, and motions of these
objects. Certainly this system was not based on
observation, nor will any one supposc that the rules
for * rcading the hand’ had an obscrvational origin,
or that fortunc-tclling by mcans of cards was
derived from a careful comparison of the result of
shuffling, cutting, and dcaling, with the future
fortunes of those for whosc enlightenment these
important proccsscs were performed.

But we must not forget that astrology was
originally a sciencc, though a false one. Grant
the truth of its cardinal idca,and it had every right
to this position. No office could be more im-
portant than that of the astrologer, no scrvices
could be more useful than those he was capable of
rendering according to his own belief as well as



ASTROLOGY. 317

that of those who employed him. It is only
nccessary to mention the history of astrology to
perceive the estimation in which it was held in
ancicnt times.

As to the extreme antiquity of astrology it is
perhaps necedless to speak ; indeed, its origin is so
remotc that we have only imperfect traditions re-
specting its carlicst developments. Yet it may be
worth while to mention some of these traditions,
sccing that, whether true or not, thcy show clearly
cnough the great antiquity attributed to astrology,
even in times which to oursclves appear remote.
Philo asserts that Tcrah, the father of Abraham,
was skilled in all that rclates to astrology ; and,
according to Josephus, the Chaldcan Berosus
attributed to Abraham a profound knowledge of
arithmctic, astrology, and astronomy, in which
scicnces he instructed the Egyptians. Diodorus
Siculus says that the Heliada, or children of the
sun (that is, men from the East), excelled all other
men in knowledge, particularly in the knowledge
of the stars. Onc of this race, named Actis (a ray),
built Hcliopolis, and named it after his father, the
sun., Thenccforward the Egyptians cultivated
astrology with so much assiduity as to be con-
sidered its inventors. On the other hand Tatius
says that the Egyptians ta}ught the Chald=zans
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astrology. The people of Thebais, according to
Diodorus Siculus, claimed the power of predicting
every future event with the utmost certainty ; they
also asserted that they were of all races the most
ancient.

However, we have, both in Egypt and in
Assyria, records far more satisfactory than these
conflicting statements to prove the great antiquity
of astrology, and the importancc attached to it
when it was regarded as a science. The Great
Pyramid in Egypt was unquecstionably an astro-
nomical, that is (for in the scicnce of the ancicnts
the two terms arc convertible) an astrological
building. The Birs Nimroud,' supposed to be
built on the ruins of the tower of Babel, was also
built for astrologers. The forms of these buildings
testify to the astronomical purposes for which they
were crected. The Great Pyramid, like the inferior
buildings copied from it, was most carefully
oriented, that is, the four sides were built facing
cxactly north, south, cast, and west. The astro-
nomical usc of this arrangement is manifest. By

' Every brick hitherto removed from this edifice bears the
stamp of King Ncbhuchadnezzar. It affords a wonderful idea of the
extent and grandeur of the buildings raised by the tyrants of old
timcs, that the ruins of a single b\uldmg on the site of Babylon
(Rich’s Kasr) has ¢ for ages been the mine from which the builders
of cities rising after the fall of Babylon have obtained their
materials.'—Layard’s Ninoed.
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looking along cither of the two long straight sides
lying east and west the astronomer could tcll the
true cast or west points of the horizon, and deter-
mine when the sun rose in the cast ! exactly, or sct
exactly in the west. By looking along the straight
sides lying north and south, the astronomer could
tcll when the sun, or any other cclestial body, was
in the meridian.  Proclus informs us that the pyra-
mids tcrminated at the top in a platform, on which
the pricsts made thceir cclestial obscrvations.

The figurc of the Babylonian tcmple of
astronomy was probably different, though it is
possiblc that Ncbuchadnczzar altogcther modified
the proportions of the original tecmple. We may
infer the nature of the carlier use of such temples
from later usages. We lcarn from Diodorus Siculus
that, in the midst of Babylon, a great templc was

v A good story is told ahout the rising of the sun in the cast, the
point of the joke being different, perhaps, to astronomers than to
others: -~ A certain baron was noted for never replying dircetly, even
to the simplest questions, and a wager was laul that, if he were
asked whether the sun riscs in the cast and sets in the west, he
would not answer dircctly, cven though told of the wager. The
question was put, and he began—*The terms cast and west, gentle-
men, arc conventional, but admitting that-—;' the rest of the
reply was lost, the wager being won, which was all the inquircrs
cared for. If this worthy had answered simply * Yes,’ the wager
would have been lost, but the reply would not have been correct 3
for the sun never has riscn in the cast and sct in the west, exactly,

at any place or on any day sincc the world began, If the sun riscs
due east on any day, he docs not sct due west, and tice versd.




-

320 ASTROLOGY.

erccted by Semiramis, and dedicated to Belus or
Jupiter, ‘and that on its roof or summit the Chal-
dxan astronomers contcmplated, and exactly noted,
the risings and scttings of the stars.’

If we consider the manner in which the study
of scicnce, for its own sake, has always been viewed
by Oricntal naticns, we must admit that these
great buildings, and these elaborate and costly ar-
rangements for continued obscrvation, werc not
intended to advance the science of astronomy.
Only the hopc that results of extreme value would
be obtained by obscrving the heavenly bodies could
have led the monarchs of Assyria and of Older
Egypt to make such lavish provision of money and
labour for the crection and maintcnance of astro-
nomical observatorics. So that, apart from the
cvidence we have of the astrological object of
cclestial obscrvations in ancient timces, we find in
the very nature of the buildings crected for ob-
scrving the stars the clearest proof that men in
thosc timcs hoped to gain rcsults of grcat valuc
from such work. Now, we know that ncither the
improvement of navigation nor increascd exactness
in the surveying of the carth was aimed at by
those who built those ancient observatories: the
only conceivable object they can have had was the
discovery of a perfectly trustworthy system of pre-
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diction from the study of thc motions of the
hcavenly bodics. That this was their object is
shown with equal clcarness by the fact that such a
system, according to their belief, was deduced from
these observations, and was for ages accepted
without question.

Closcly associatcd with astrological superstitions
was the widcspread form of religion called Sabaism,
or thc worship of the host of hcaven (Sabaoth).
It is not casy to dctermine whcther the worship of
the sun, moon, and plancts preceded or followed
the study of thc heavens as a mcans of divination
It is probable that thc two forms of superstition
sprang simultancously into cxistence. The shep-
herds of Chaldaa, who —

Watched from the centres of their sleeping flocks
Thosc radiant Mercurics, that seemed to move,
Carrying through wther in perpetual round,
Decrees and resolutions of the gods,

can hardly have rcgarded the planctary movements
as tndicating, without bclicving that those move-
ments actually influenced, the fatc of men and
nations; in other words, the idca of planctary
power must from the very beginning, it would scem,
have been associated with the idca of the signifi-
cance of planctary motions. Bc this as it may, it
v
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is certain that in the carliest times of which we
have any historical rccord, belicf in astrology was
associated with thc worship of the host of heaven.
In the Bible record we find the teachers and rulers
of the Jewish nation compelled continually to
strugglc against thc tendency of that people to
follow surrounding nations in forsaking the worship
of thc God of Sabaoth for the worship of Sabaoth,
turning from the Crcator to the creature. They
would scem even, as the only means of diverting
the people from the worship of those false gods, to
have adopted all the symbols of Sabaism, explain-
ing them, however, with sole reference to the God
of Sabaoth. Moscs adopted, in this way, the four
forms of sacrifice to which the Jewish pcople had
become accustomed in Egypt —the offerings to the
rising and sctting sun (Numbers xxviii. 3, 4) ; the
offerings on thc day dedicated to the planct
Saturn, chief of the scven star-gods (Numbers
xxviii. 9) ; the offerings to the new moon (Num-
bers xxviii. 11); and the offerings for the luni-solar
festival belonging to the first month of the sun’s
annual circuit of the zodiacal constcllations (Num-
bers xxviii. 16, 17). All these offerings werc in a
sense sanctified by the manner in which he enjoined
them, and the new meaning he attached to them;
but that the original offerings were Sabaistic is
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scarcely open to question. Thc tenacity, indeed,
with which astrological ccremonics and supersti-
tions have maintained their position, cven among
nations utterly rcjccting star-worship, and cven in
times when astronomy has altogether dispossessed
astrology, indicates how wide and decp must have
been the influence of thosc supcerstitions in remoter
ages. Even now the hope on which astrological
superstitions werc based, the hope that we may one
day learn to lift the vcil conccaling the future from
our vicw, has not been altogether abandoned. The
wiscr reject it as a superstition, but even the wisest
have at one time or other felt its delusive in-
fluence.
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