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A Journey from Antiquity Into the Future

ONE THING IS FOR SURE - THE NIGHT 5KY LOOKED
PRETTY MUcH THE 3AME 10,000 vEARS ASD AS IT
DOES TODAY. YET WHAT WE KNOW TODAY ABOUT
STARS 15 VERY DIFFERENT FROM WHAT THE
ANCIENTS KNEW. LF ANYTHING, OUR KNOWLEDGE OF
ASTRONOMY HAS MADE THE SKY LOOK ALL THE MORE
AMAZING,

Wish I could

A single star is as bi
pluck some stars 9 G

If only I could
_ Wowl hold them in my
Never seen anything hands.
more beautiful in my whole life.
Wonder who put all those stars
up there.

Cool loin-wrap
he has got.

Wonder what
THE NIGHT SKY ALWAYS EVOKED A SENSE OF DEEP WONDER. skin it is.

OUR ANCESTORS WERE MESMERIZED BY THE BEAUTY OF THE STARS.,
NoBODY COULD TOUCH OR FEEL THEM.
Thxs PERHAPS, ADDED TO THEIR MYSTIQUE.

ke it ) )
\7Veec:ll ;:z Wish I Here. T have done

my bit. Modify this,

1000 yearsp\Size of the Earth Take it further.

for us then?

1700 1900

THIS STORY WILL QUTLINE
THE LONG AND PASSIONATE
QUEST THAT HAS WIDENED

THE FRONTIERS OF '
ASTRONOMY, ( .w/,D
&7
N
N

Do WE KNOW EVERYTHING
THERE IS TO KNOW ABOUT THE

@

UNIVERSE? FaAR FrROM IT. ALL &
/ o

p
/ ==  IT HAS ALWAYS BEEN THE
CASE - THE MORE WE KNOW,
THE MORE THERE IS TCQ
KNOW,

THE TIME WE ARE MAKING
NEW DISCOVERIES AND
DEEPENING QUR KNOWLEDGE.




Drama In the Heavens

QuR ANCESTORS WERE MESMERIZED BY THE
MAGNIFICENT NIGHT SKY. LT EVOKED A SENSE
OF WONDER, AWE AND EVEN FEAR. | HEY SAW
THE STARS STREWN IM BLIFFEREMT PATTERNS.

PeorLe saw OBRES, FISHES, ANIMALS AND

LOVELY WOMEN IN THE STARS. THEY MADE

BEAUTIFUL STORIES OUT OF THEM,

You can take the
Neanderthal out of the Ice Age
but you can't take the Ice Age
out of the Neanderthal.

THE INDIANS BELIEVED THAT OUR EARTH - A LARGE FLAT MASS, WAS SUPPORTED BY A PACK OF ELEPHANTS, THE ELEPHANTS
IN TURN, STQOD ON THE BACK OF A GIANT TURTLE SWIMMING IN THE OCEAN, SOMETIMES THE TURTLE 60T TIRED CARRYING
ALL THLIS WELSHT AND SHOOK ITS BODY CAUSING EARTHQUAKES,

THE GREEKS MADE Heyl ... What Circus is this?

THEIR OWN STORIES. \ T am the one supposed to be
TrTans were

POWERFUL GODS IN
GREEK MYTHOLOGY.
ATLAS - THe TITAN

WARRIOR WAS L7 /
RESPONSIBLE FOR 4 J
SUPPORTING THE SKY

AND PREVENTING IT A\

FROM FALLING ON : Get lost
EARTH. h Atlas.

N
S —5

gladly give up

MY position.

FERTILE IMAGINATION. THEY WERE EARLY ATTEMPTS TO Anybody?
ST TR U RVERSE. THEORIES OF THE UNIVERSE,

THEY FORMED THE EARLIEST
COSMOLOGIES, OR

SUCH STORIES WERE MORE THAN JUST A PRODUCT OF A




It's Dark - Time to Make a Move

Aren't we supposed to
follow the pale star ____

IN THE ABSENCE OF
Ishmael?

CALENDARS AND CLOCKS
THE SKY ALSO SERVED
A5 A USEFUL REFERENCE
FOR TIME
AND DIRECTION,

IT HELPED NOMADS
AND NAVIGATORS
REACH THEIR

BESTINATION, I think they are

totally clueless.

SAILORS OM THE HIGH SEAS
FOUND THE SKY VERY USEFUL
TOO. IN THE MIDST OF THE
VAST OCEAN THE STARS HELPED
THEM FIND THEIR BEARINGS.

DEVELOPMENT IN ASTRONOMY
LED TO ADVANCES IN THE
SCIENCE OF NAVIGATION.

SAILORS COULD OBSERVE STARS

MORE ACCURATELY AND CROSS

THE OCEANS.

NAVIGATING BY STARS
IS STILL PRACTICED,

However,

It is mid day
“~-for God's sake.
Till night fall

we will have to

go where

the

camels

How about

taking them

for aride?
—ali,

Damn these #@%4& clouds.
Can't see

a single

star.

Splendid! Simply splendid
Just when we were entering the
Bermuda Triangle.

MODERN SHIPS AND BOATS USE
NAVIGATION TECHNOLOGY
COMPRISING OF SATELLITES,
RADIO WAVES AND ELECTRONIC
GADGETS TO STEER THEM
THROUEH THE HIGH SEAS.

Jack . ..
I think we are in
big trouble

Just
relax Jill.
For once,
trust the
gadgets.




That ain't no Star. It Moves!

' L]
THe SuN, THE MOON AND THE STARS ALL MOVED [l AND THEY SOUSHT ~ THe "NoRTH STaR" OB
That makes sense. THE 'POLE STAR' -
ACROSS THE SKY. THAT MUCH WAS COMMON OUT BXRLANATIONS. [ Noreth
KNOWLEDSE. BUT THERE WERE KEEN OBSERVERS st n h e °: be HSEAUEE 1Ty SO0 ST
WHO SAW PATTERNS. The stars rar happens 1o AT ONE FLACE, ENJOVED 4
situated exactly on SPECIAL STATUS IN

seem stuck . g
to ﬂ?; in:::de the axis of this ANCIENT ASTRONOMY,

of the sky, rotation. AL
The stars Hmm... which keeps 7 ) ETEHE OTEHER STARS
hever stop t interesting. \ turning like a AT THE ENTIRE CELESTIAL
moving, yet . But that one o DOME, ROTATEDL ARCUND
the patterns ) DA THE 'POLE'STAR'. ThHus
' / ’ POLARTS' BECAME THE

made by '
them are THIS WAS THE BEGINNING FIRIETIOE [FCRRTT Pl
; STUDYING THE NIGHT SKY.

fixed. OF ASTRONOMY AS A SCIENCE,

I want a place from which )i}

v

Get lost, you brat! DeePLY HURT, _
no force in the universe -
Loy

NE DAY, FLVE YEAR OLD
0 i You are not the DHRUVA LEFT HOME

PRINCE DHRUVA WAS .
only prince around IN SEARCH OF A
SITTING OM HIS FATHER'S Y P

]

LAP. DHRUVA' 5 STEPMOTHER, 'S T g
THE BEAUTIFUL m,” WICKED 4 b op DISLODGED. AFTER A |

QUEEN, COULBN'T STAND : \

THIS SI6HT. SHE PUSHED

DHRUVA OFF HIS FATHERS P : _
LAP TO MAKE PLACE FOR HER oo | A STAR ~ FIXED AT

OWN SON. J . ONE POINT IN SPACE.

DIb ALL STARS MOVE IN A PATTERN? INDEED, A FEW BRIGHT STARS The Sun
WELL . . . NOT ALL, STRAYED FROM THE PATTERN, and the Moon
Heyl You To[d me THE GREEKS CALLED THEM are also planets.
ALL stars stick to May be it just PLANETS wHICH MEANT They wander
their pattern. But locks like a star WANDERERS. +o0.
one yonder there but is really THESE WANDERING 5TARS KEPT
wanders. something else? BRIFTING ACROSS THE FIXED
STELLAR PATTERN,

EVEN THE SUN AND THE MooN
WERE NOT FIXED TO THE
PATTERN OF STARS, THEY
WANDERED TQO.

THERE WERE FIVE STAR-LIKE PLANETS. THEY WERE NAMED AFTER GREEK GODS.

" Mercury VENUS Mans JUPITER  SATURN

+ +- + + +




Keeping Track of Time

. \
STAR PATTERNS ese planets are) Fonsider™ AR Venus's gone ay be there
moven pretTy fFasT, [ Snail slow! T'll be yourself DAYS, OFTEN haywire, its is a method to
THEIR MOTION WAS Iong'dead before lucky if you NS going erraticl its madness.
noTrceasLe wrtken | L find anything OF CAREFUL

A FEW MINUTES. about them, _ OBSERVATION TO Anyway,

ON THE OTHER HAND NOTICE THE : keep_.
THE RELATIVE ! MOVEMENT OF THE ; 75 observing.
MOTION OF PLANETS : ' PLANETS. 1O

ON THE STELLAR STUDY THETR

TAPESTRY WAS MUCH MOTION WAS
SLOWER, / LONE& AND

TEDIOUS,
IT TOoOK CENTURIES OF COLLECTIVE EFFORT BEFORE SOME PATTERNS STARTED EMERGING OUT OF PILES OF OBSERVED DATA.

SECONDLY, CHANGES TN THE SKY SEEMED IN Eevpr, LIFE
TO HAVE EFFECTS WAS GOVERNED BY
oN EARTH. THE ANNUAL
FLOQDING OF
NiLE.

First of all,
As A the planets don't move erratically. By RA™ Look
RESULT OF There is an underlying pattern. there appears Sy NUT

THIS Which means that their motion / | Sirius! It will cause //* capt sqy i

HARD WORK, can be predicted our Nile to flood. Sirius i
: irius is th
TWO FACTS P s the WHEN THEY sAwW

BECAME ) All we ‘ culprit. SIRIUS risineg
APPARENT 4 Y need to ‘ But JUST BEFORE THE
- ‘ SUN THEY KNEW IT

TIME FOR THE
FLOODING ~
INUNDATION OF
THE NILE.

THe E6YPTIAN'S KNOWLEDGE I have perfected it. The shadow
OF ASTRONOMY ENABLED ; < of the pole on that pyramid tells us That is neat. Really neat.
THEM TO PREGICT how many days are left for the So let's see.. . .

THE REAPPEARANCE
OF SIRIUS WITH
PINPOINT ACCURACY.

Tt will be flooding

in10 duys

FOR SYSTEMATIC PREDICTION OF MATURAL PHENOMENA, A 600D SYSTEM THe Sun, THE MOON AND THE STARS BECAME
FOR TRACKING TIME WAS NEEDED, THIS GAVE BIRTH TO THE CALENDAR. TIME KEEPERS. THEIR DAILY ROTATION ARQUND
THE CIRCLING OF THE SUN ACROSS THE STELLAR PATTERN MARKED OMNE THE EARTH TOLD THE TIME OF THE DAY WHILE
YEAR. (ONE COMPLETE PHASE CYCLE OF THE MOON MARKED A MONTH. THEIR WANDERING WITHIN THE STELLAR
PATTERN INDICATED THE TIME OF

BOTH FARMING AS WELL AS ADMINISTRATION OF THE STATE
COULD NOW BE PLANNED AND EXECUTED, LIKE CLOCK WORK.

Tomorrow we have to\(By the way, when is our payment
finish sowing and get
ready for the rains,

et's all go to bed




Astrology

THEN THERE WERE PEGPLE WITH A MYSTICAL BENT OF MIND.

They must
have a will of
their own.

There is
no telling
where you will
find the
planets
tomorrow is
there?

Born
during an
eclipse?

tchu tchu . . .
Much
darkness
awaits him.

INDEED THERE WAS SOME EVIDENCE SUGGESTING THE
INFLUENCE OF HEAVENLY BODIES ON EARTHLY PHENCOMENA,

T T ‘—‘*—"\

/Tt is the full moon!
Be prepared for a
powerful tide.

ASTROLOGY THRIVES EVEN TODAY,
ESPECTALLY IN UNDERDEVELOPED COUMNTRIES,
In TMDTA, THERE ARE MANY MORE
ASTROLOBERS THAN A STRONOMERS,
SOME UNIVERSITIES EVEN OFFER

No wonder they have
the power to influence
the course of life on

.« AND MADE A LIVELIMGOD OUT OF IT,

Unless . ..
we of fer something to the gods
and appease them. It is going
to cost you though,

A small price
to pay for such
a big favor

isn't it?

BUT ASTROLOGERS BLEW THIS QUT OF PROPORTION.

Yes. And only
experts like us can
understand the
relationship.

happening on earth is
guided by movements
in the heavens.

Astronomy did you say?
Not much future in the field.
Why don't you apply for an
Astrology course instead?

DEGREE COURSES IN ASTROLOGY,




Arlstotle

ON THE OTHER HAND, THERE WERE THOSE WHO LOOKED
AT THE SKY WITH A SCIENTIFIC INTEREST.

Why do
stars form
patterns?
And why do

planets

wander?

The heavenly
bodies move in
circles, for a circle
is the most
perfect path
possible.

INFLUENTIAL THOUGHT SYSTEM EVER PUT TQG6ETHER BY A SINGLE

A - : THE EVOLUTION OF MODERN

ASTRONOMY CAN BE TRACED BACK TO
THE WRITINGS OF ARISTOTLE, THE
FAMOUS GREEK PHILOSOPHER,

You mean ArtsToTLE 384 - 322 BC
there could be a
reason behind why
things are the way
they are?

I believe
the universe is
spherical because
the sphere is the
most perfect
- shape.

THIS GREEK PHILOSOPHER WAS THE
FIRST ONE TO FORMULATE A
COMPREMENSIVE SYSTEM OF PHILOSOPHY.
HIs WRITINGS COVERED A VARIETY OF
TOPICS - POLITICS, MORALITY,
AESTHETICS, METAPHYSICS, LOSIC AND
SCIENCE., HE WAS THE FIRST ONE TO
UNDERTAKE 4 FORMAL STUDY OF LOGIC,

HIs THOUGHTS HAD A STRONG
INFLUENCE ON MANY PHILOSOPHICAL AND
THEOLOSICAL TRADITIONS.
ARISTOTELIAN PHILOSOPHY IS STILL AN
ACTIVE FIELD OF STUDY.

HE INFLUENCED MANY PEOPLE IN
HISTORY, THE MOST WELL KNOWN BEING
HIS STUDENT ALEXANDER THE GREAT,

IT HAS BEEN 5AIb THAT ARISTOTLE'S IDEAS REMAIN THE MOST IT 15 NOT CLEAR WHETHER ARISTOTLE'S
INFLUENCE ON ASTRONOMY WAS A BOON OR A

HURDLE, BUT HI5 REAL CONTRIBUTION TO

MIND. HIS PHILOSOPHY SHAPED THE INTELLECTUAL DEVELOPMENT
SCIENCE LIES IN THE TREND HE STARTED.

OF MANY CULTURES.

HE ASKED QUESTTIONS ABOUT THE UNIVERSE.

LIKE WITH MANY FIELDS, HIS IDEAS HAD A STRCMNG INFLUENCE
ON ASTRONOMY. THE ROLE OF SPHERES AND CIRCLES WENT He ATTEMPTED EXPLANATIONS FOR
UNQUESTIONED FOR A £00D TWO THOUSAND YEARS. PHENOMENA THAT PEOPLE TOOK FOR GRANTED.




Models of Motlon

To TRACK THE WAMDERING PLANETS PRECISELY,
THE STELLAR PATTERN WAS CAREFULLY MAPPED.

What?|
After dividing their land
these silly men are now
dividing the sky?

EACH RESION OF THE NIGHT SKY WAS "
IDENTIFIED WITH THE{L OCAL PAT.TERN OF
BRIGHT STARS CALLED A CONSTELLATION.

IN TRYING TO MAKE
SENSE OF THE

MOTION OF PLANETS

ASTRONOMERS USED
MATHEMATICS.

OBvIousLy, THEY
USED THE
MATHEMATICS
THEY WERE MOST
FAMILTAR WITH,

T success (Or ACCURACY) OF
THESE MODELS DEPENDED ON THE
SOPHISTICATION OF THE
MATHEMATICS INVOLVED. THE
E&YPTIAN MODELS WERE BASED ON
A PRIMITIVE NUMBER SYSTEM.
THEY WERE NOT VERY SUCCESSFUL,

THE BABYLONIANS BID BETTER
BECAUSE OF THE WAY THEY
REPRESENTED NUMBERS. THERE
SCHEME WAS QUITE SIMILAR TO
THE MODERN DECIMAL SYSTEM.
InsTEAD OF 10 THEY USED A BASE
oF 60. THE LEGACY OF THE
BABYLOMIANS STILL LINGERS ON.
AN HOUR IS DIVIDED INTO SIXTY
MINUTES AND EACH MINUTE INTO
SIXTY SECONDS.

MAPPING THE STELLAR PATTERN MADE IT POSSTBLE FOR THE MOTION OF
PLANETS TO BE MEASURED WITH ACCURACY. T HE NEXT STEP WAS TO

UNDERSTAND THIS MOTION,

I can't make
head or tail of
this movement

of planets.
I think they are
possessed.

A STRONOMERS
STROVE HARD TO
" IDENTIFY SIMPLE

i

its geometryl

can explain| The universe is

geometrical.

Look.

According to this madel,
the Sun will cross the Moon's
paths exactly at mid-day,
next month.

Do you know what that
implies? . .. a Solar Eclipse!

+

I think
they just look
complex. May be
there are simple
principles
underlying their
motion. We must
try to figure them
out.

ﬁ
\

PRINCIPLES THAT COULD EXPLAIN THE COMPLEX MOTION OF PLANETS,

ASTRONOMERS TRIED TQ EXPLAIN
THE MOTION OF PLANETS USING
SIMPLE MATHEMATICAL MODELS.
IT MEANT USING A FORMULA TO

TELL THE POSITION OF THE PLANET

AT ANY GIVEN TIME.

IF sucH A MODEL couLb
ACCURATELY LOCATE THE POSITICN
OF A PLANET A FEW HUNDRED
YEARS BACK IT SHOULD ALSQ HELP
IN PIMPOINTING ITS POSITION IN
THE DISTANT FUTURE TOO.

BEING ABLE TO PREGICT THE
MOTION OF THE PLANETS WELL
IN ADVANCE MEANT A LOT.
S0LAR AND LUNAR ECLIPSES,
THOUGHT TO BE RANDOM
PHENOMENA UNTIL THEN,
BECAME PREDICTABLE,
ELIPSES WERE IMPORTANT
EVENTS IN RELISTON.
MNATURALLY, RELISIOUS
ACTIVITIES 60T MIXED WITH
ASTRONOMY.

MATHEMATICS PLAYED AN
IMPORTANT ROLE IN THE
DEVELOPMENT OF ASTRONOMY.
IN TURN, ASTRONOMY WAS THE
DRIVING FORCE THAT LED TO
MAJOR ADVANCES IN MATHEMATICS.




Wheels of Motion

THE INITIAL MODELS OF PLANETARY MOTION WERE CIRCULAR.

Isn't it fascinating?
A combination of
simple motions can be
very complex.

How can simple circles
explain the complex
motion of a planet?

THeN THERE WERE EFICYCLES. TN THIS MODEL, EACH PLANET WAS FIXED
ON A TURNING WHEEL, WHOSE CENTER WAS FIXED ON ANOTHER TURNING
WHEEL (WI—EECH IN TURN MIGHT HAVE BEEMN ATTACHED ONTO ANOTHER

TURNING WHEEL).

Now that surely
cangive rise to
complex motion.

furning motion.

AMONEST THE CIRCLE BASED MODELS THE
EQUANT POINT WAS THE MOST COMPLEX CONSTRUCT.
IT ALSO TURNED OUT TO BE THE MOST ROWERFUL TOOL IN
MODELING PLANETARY MOTION. LT was USED FOR OVER A
MILLENNIUM AND A HALF,

e planet orbits
along an eccentric
circle but not
uniformly. However,
its motion appears
uniform if viewed from
a particular point in
space. I call this
point the
Equant Point,

center*

ant *
Foirk

That's awfully
complicated. But ...
what ever works ...

Epicycles are beautiful.
The whole machine may look complex,
but each wheel executes the simplest

THE FIRST MODELS WERE BASED ON CONCENTRIC SPHERES,
THESE SPHERES TURNED UNIFORMLY ON THEIR AXES LIKE
TOPS. THE AXIS OF OME SPHERE WAS FIXED IN ANGTHER.

EACH PLANET REQUIRED
SEVERAL CONCENTRIC SPHERES TO MODEL ITS MOTION.

YET ANOTHER CONCEPT WAS THE ECCENTRIC
CIRCLE. IT HELPED TO EXPLAIN THE SPEED
VARIATIONS OF PLANETS.

See how a uniformly moving planet
appears faster when it is close to us
and slower when it is at the farther

COLLECTIVELY, THESE MODELS QUITE SUCCESSFULLY
CAPTURED THE MOTION OF THE PLANETS. |HE SPHERES
AND THE CIRCLES WERE STILL ONLY MENTAL CONSTRUCTS
AND NOT PHYSICAL ENTITIES. BuT THEY HELPED IN
BUILDIMNE STMFLE YET PRECISE MODELS.

THE PREDICTIVE ABILITIES OF MODELS DECIBED THEIR
SUCCESS OR FAILURE,

THE GREEK ASTRONOMER, PTOLEMY, WAS THE FIRST TO
COMBINE ALL THESE MODELING TECHNIQUES, HE WORKED
OUT THE FIRST ACCURATE MODEL TO EXPLAIN THE MOTION

OF PLANETS,




Ptolemy - the Greek Astronomer from Egypt

PTOLEMY WAS A GREEK ASTRONOMER. MHIS ACTUAL NAME
was CLAUDIUS PTOLEMAEUS, NOT MUCH IS KNOWN
ABOUT HIS PERSONAL LIFE,

ALMAGEST 15 THE POPULAR NAME OF THE BOOK PTOLEMY
WROTE. THE ORIGINAL TITLE IN GREEK, MEGALE SYNTAXIS
MEANT MATHEMATICAL COMPILATION, IT WAS LATER
TRAMSLATED INTQ ARABIC WITH THE NAME AL MAJTSTT
{or THe GREATEST) AND THEN LATER INTO LATIN WITH THE
NAME ALMASESTUM.

Well...T am
Greek but lived in
Egypt. And I
authored the

Almagest. It was INbEED

What more y § A MAGNIFICENT

do you wish to TREATISE ON
know? : ASTRONOMY,

CLaubIus PToLEmacus B5-165 AD

THE ALMAGEST WAS AN EXTENSIVE WORK FILLING 13 VOLUMES.
I7 caTaLosueDd 1000 STARS AND VARIOUS PHENGMENA OBSERVED IN THE SKY.

(] 5L

ASTRONOMY ¥ Geography 4
'P

ol N ol B oy By g g P

“ATATHE D i’ - : S T PTOLEMY LIVED IN ALEXANDRIA
°ng % S § % &1l & % f (EsvpT). He wAS AN ASTRONOMER,
L é £ % g £ E ?'E“ g il MATHEMATICIAN, GEOGRAPHER AND
ELY- < < " CARTOGRAPHER. HE WAS THE AUTHOR
M B y OF THE FIRST TREATISE ON
Y . ASTRONOMY POPULARLY KNOWN AS

ALMAGEST.
MOST IMPORTANTLY, IT WAS A COMPILATION OF TECHNIQUES BY PAST ASTRONOMERS
AS WELL AS PTOLEMY'S OWN INVENTIONS IN MOGELING PLANETARY MOTION.

HIs worK IN ASTRONOMY REIGNED
surrReME For 1400 vears.

\ BUT THERE WERE PROBLEMS.
THE SUCCESS OF PTOLEMY'S WORK LAY TN THE

PREDICTIVE POWER OF HIS MODELS. .
If the epicycles

bring the planets so You don't take
= close to Earth and Ptolemy's machinery literally
Amazingl But these These epicycles then take them far do you? S
epicycles and equant ) and equant points away, then why don't
points seem a bit hard / do work. By using the planets appear to
for me to swallow. ,/them I can accurately grow big and then
predict the motion of shrink?

planets.

L
IT WAS ACCEPTED THAT THE EPTLYCLES, THE EQUANT POINTS AND ALL
THE MACHINERY OF PTOLEMY'S MODELS WERE ONLY MENTAL CONSTRUCTS.
THEY ONLY MODELED THE OBSERVED MOVEMENT OF PLANETS AND NQT
THE PHYSICAL REALTITY,




Ptolemic Universe

THE UNIVERSE DESCRIBED BY PTOLEMY WAS EARTH CENTRIC. APART FROM MINOR MODIFICATIONS, THE
THE SunN, THE MOON AND THE STAR LIKE PLANETS REVOLVED PTOLEMIC MOBEL OF THE COSMOS SURVIVED
AROUND EARTH ACCORDING TO A CONCEPTUAL MACHINERY MADE PRACTICALLY UNALTERED FOR over 1400
UP OF EPICYCLES AND EQUANT POINTS. EACH PLANET OCCUPIED A vEARS. DURING THESE CENTURIES,
DISTINCT SPHERICAL SHELL, ALL THE S5TARS WERE FIXED TO A ALMABEST WAS TRANSLATED AND READ LIKE
ROTATING SPHERE JUST BEYOND THE A BIBLE ACROSS THE WORLD. 1T was
FARTHEST PLANET, TREATED AS THE ULTIMATE WORK ON

ASTRONOMY.

Schema huius pramiffx diuifionis Sphararum.

It Took THE
IN LIGHT OF COMBINED EFFORTS OF
OUR CURRENT KNOWLEDGE, SEVERAL BRILLTANT PEOPLE TQ CHALLENGE
PTOLEMY'S UNDERSTANGING OF THE UNIVERSE WAS ProLemy's moneL. THE BRAVE VIEWS OF COPERNICUS, THE
GROSSLY ERRONEQUS. BUT DURING HIS TIME (AND ELLIPTICAL ORBITS OF KEPLER AND THE TELESCOPE INVENTED BY
FOR CENTURIES TO COME) THIS VIEW OF THE COSMOS GALILEO FINALLY TRASHED PTOLEMY'S WORLD-VIEW AND PUT
WAS TREATED AS THE 60SPEL. AN END TO THE DARK AGES OF ASTRONCMY.,

























































































































