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Poetic Responses 
SA\\S 

. var 
to the Copernican Revolution 

English poetry of the 17th century imaginatively reflected man’s new 

awareness of a vaster universe. Yet the poetic imagination was rooted 

in the past and in the end lost its place as a bridge to new knowledge 

nd new Philosophy cals all in 
doubt, 

The Element of fire is quite put 
out; 

The Sun is lost, and th’earth, and no 
mans wit 

Can well direct him, where to looke 
for it. 

John Donne wrote those lines shortly 
after Galileo had trained his three-pow- 
er telescope on Jupiter and found four 
bright moons circling the planet in a 
miniature model of the solar system, a 
discovery that lent credence to the Co- 
pernican hypothesis that the earth cir- 
cled the sun and was therefore not the 
center of the universe. In 17th-century 
England, where men of rich imagination 
and language were equal to the occa- 
sion, the revolution begun by Coperni- 
cus and accelerated by Galileo inspired 
poetry in which the dismay expressed by 
Donne gradually gave way to exultation 
in the new universe of infinite space. The 
poets were not always precise about 

how the cosmos had been rearranged; 
they often invoked the old earth-cen- 
tered Ptolemaic plan. Blended with such 
errors, however, was a new awareness of 
spaciousness, expressed in imagery that 
ranged across the cosmos, soaring into 
realms far beyond the celestial spheres 
in which the planets and the stars had 
hitherto been confined. The combina- 
tion of the old and the new yielded poet- 
ry of a unique beauty pervaded by a 
sense of wonder and a singular freshness 

by Margaret M. Byard 

of vision. Intensely religious as they 
were, these poets found that the new 
concepts of the universe fulfilled their 
ideas of a deity of infinite power and 
creativity. 
To put oneself in the poet's place and 

to respond to his metaphors one must 
recall first the model of the universe he 
had inherited from the past and then the 
discoveries that burst open its bounda- 
ries and freed the tiny “punctual spot of 
earth” into a sea of stars. Until late in 
the 16th century the poet, like any other 
literate citizen, could think of himself 
as being the focus of a visible cosmos: 
Looking up at the heavens, he could see 
the moon circling the earth to illuminate 
it by night and the sun, that “busy old 
fool,” rising and setting to illuminate it 
by day. The planets, set like jewels in 
their celestial spheres, also obediently 
circled the earth, and beyond them, set 
in their own sphere, revolved the “fixed” 
stars visible to the unaided eye, stars 
that were perfect, unchanging, divinely 
numbered, placed there by God. Each 
planet and star had a role in man’s life 
and watched over his terrestrial affairs. 
Visible in the heavens but not included 
in the model was the Milky Way, ex- 
plained by ancient myth as the copious 
output of Venus’ breasts. 
The regions below the moon were im- 

perfect and subject to decay. Immedi- 
ately below the moon was the region of 

fire, constantly aflame yet transparent. 
Below the region of fire were the regions 
of air, water and the solid earth. 

BATTLE IN HEAVEN in Milton’s Paradise Lost is conducted on several planes, Here the 
battle between Satan and God, as reenacted before Adam and Eve in Book VI, is portrayed in 
the first illustrated edition of the work published in 1688. According to the argument at the 
beginning of Book VI, “God on the third day sends Messiah his Son, for whom he had r vd 
the glory of... Victory: He in the Power of his Father coming to the place [of battle], and caus- 
ing ail his Legions to stand still on either side, with his Chariot and Thunder driving into the 

midst of his Enemies, pursues them unable to resist towards the wall of Heaven; which opeu- 
ing, they leap down with horrour and confusion into the place of punishment prepar’d for 
them in the Deep.” Although Miitows message in Paradise Lost was theological and political, 

the awareness of space that was brought about by the revolutionary cosmology of Copernicus, 
Kepler and Galileo gave him a vast arena for bis account of struggle between good and evil, 

Of primary importance was the inter- 
connectedness of the plan. Man's body 
was made up of the four elements fire, 
air, water and earth and was regulated 
by the fixed stars. Since before the time 
of Plato it had been believed the world 
had a soul like man's own. Man's form 
and proportions were a pattern for all 
structure, including the structure of the 
universe. 

[ee this compact ancient model broke 
a brilliant new star in 1572 (Tycho's 

nova), a great comet in 1577 and anoth- 

er brilliant new star in 1604 (Kepler's 
nova). These events were a disaster to 
literal believers in the ancient cosmolo- 
gy but a liberation for those mathemati- 
cian-astronomers who for centuries had 
been struggling to reconcile fantasy and 
observation. The evidence accumulat- 
ed. Copernicus had published his find- 
ing of the sun’s centrality in 1543, but 
there was no telescope to help prove his 
assertion. Working with ambitious but 
inadequate medieval instruments,’ Ty- 
cho Brahe calculated that the visible 
planets revolved around the sun. By de- 
termined ingenuity, however, he dem- 
onstrated thai the sun, along with the 
planets, circled the earth. Johannes 
Kepler further ruined the comfortable 
old pattern of perfection by showing 
that the planets traveled around the sun 
in elliptical paths. He retained the an- 
cient notion of the music of the spheres, 
but the complicated orbits meant that 
each planet contributed a full melody to 
the heavenly sound rather than a single 
tone. Galileo and his irrefutable obser- 
vations doomed the old earth-centered 
cosmology. He announced that the sun 
is indeed central and the earth is its satel- 
lite, and not even the principal one. 
Moreover, through his “optic glass” the 
mysterious milk of Venus was seen to 
consist of faint stars in uncountable mil- 
lions. 
Gradually the new ideas diffused 

throughout Europe. They arrived in En- 
gland at a time—the time of Shake- 
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r
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w
h
e
n
 p
o
e
t
i
c
 
expression 

in 
the 

E
n
g
l
i
s
h
 
l
a
n
g
u
a
g
e
 
w
a
s
 
at 

a 
p
e
a
k
 
n
e
v
e
r
 

attained before or since. T
h
e
 poetic tra- 

dition w
a
s
 also strong: 

as o
n
e
 of a l

o
n
g
 

line d
e
s
c
e
n
d
e
d
 f
r
o
m
 D
a
v
i
d
 a
n
d
 O
r
p
h
e
u
s
 

the p
o
e
t
 c
o
u
l
d
 still write as a

n
 interpret- 

er of the 
truths of nature. T

h
e
 
Poly-Ol- 

bion 
(
1
6
1
2
)
 
of 

M
i
c
h
a
e
l
 
D
r
a
y
t
o
n
 

is 
a 

gazetteer of E
n
g
l
a
n
d
 in vérse f

o
r
m
;
 
T
h
e
 

Purple Island (1633) of P
h
i
n
e
a
s
 Fletcher 

is 
a
n
 
a
n
a
t
o
m
y
 
of 

the 
b
o
d
y
 
in 

archaic 

terms; D
e
m
o
c
r
i
t
u
s
 Platonissans (

1
6
4
6
)
 of 

H
e
n
r
y
 
M
o
r
e
 
is 

a faithful description of 

the C
o
p
e
r
n
i
c
a
n
 solar s

y
s
t
e
m
 e
m
b
e
d
d
e
d
 

in à “Pl=tonic” p
o
e
m
.
 It w

a
s
 a
l
m
o
s
t
 as if 

the 
writers h

a
d
 
to 

veil 
their 

k
n
o
w
l
e
d
g
e
 

in a c
l
o
u
d
 of poetry. 

. 

W
h
e
r
e
 
the 

Latin 
letters 

a
n
d
 
treatises 

of 
Kepler, G

a
l
i
l
e
o
 
a
n
d
 
their successors 

w
e
r
e
 
a
d
d
r
e
s
s
e
d
 

to 
a
s
t
r
o
n
o
m
e
r
s
 
a
n
d
 

m
a
t
h
e
m
a
t
i
c
i
a
n
s
.
 

the 
poets 

s
p
o
k
e
 

in 

sn 
E
n
g
l
i
s
h
 
to 

the 
w
i
d
e
r
 
circle 

of 

D
 

“
T
H
E
 O
R
I
G
I
N
 O
F
 T
H
E
 M
I
L
K
Y
 W
A
Y
,
”
 

1
2
2
 

p
a
i
n
t
e
d
 in the 

1
6
t
h
 
c
e
n
-
 

tury 
by 

Tintovetto 
(1518-94), 

portrays 
a 

pre-Galilean 
“
c
o
m
m
o
n
 

g
r
o
w
i
n
g
 
a
w
a
r
e
n
e
s
s
 o
f
 a
 l
a
r
g
e
r
 
u
n
i
v
e
r
s
e
,
 

of space and of infinity. Yet at the s
a
m
e
 

t
i
m
e
 they retained 

the o
u
t
l
o
o
k
 of the old 

c
o
s
m
o
l
o
g
y
:
 
m
a
n
 
w
a
s
 still 

the center 
of 

things b
o
u
n
d
 in a close relation w

i
t
h
 the 

planets a
n
d
 the stars. 

h
e
 c
a
n
o
n
 of s

p
a
c
e
 poetry, defined 4

0
 

years 
a
g
o
 
b
y
 
the 

literary 
historian 

M
a
r
j
o
r
i
e
 
H
o
p
e
 
N
i
c
o
l
s
o
n
,
 
begins 

w
i
t
h
 

D
o
n
n
e
.
 In his “

w
o
r
s
t
 v
o
l
u
p
t
u
o
u
s
n
e
s
s
,
 a
n
 

hydroptic, 
i
m
m
o
d
e
r
a
t
e
 
desire 

of 
hu- 

m
a
n
 learning a

n
d
 languages,” 

he w
a
s
 as- 

sociated w
i
t
h
 the learned university m

e
n
 

of his day. T
h
o
m
a
s
 Hariot, 

the E
n
g
l
i
s
h
 

a
s
t
r
o
n
o
m
e
r
 w
h
o
 
w
a
s
 
o
n
e
 
of the first 

to 

use the telescope, c
a
n
 be c

o
n
n
e
c
t
e
d
 w
i
t
h
 

D
o
n
n
e
 t
h
r
o
u
g
h
 m
u
t
u
a
l
 friends a

n
d
 asso- 

ciates. E
v
i
d
e
n
c
e
 of D

o
n
n
e
'
s
 scientific so- 

phistication c
o
m
e
s
 
f
r
o
m
 

Ignatius 
his 

Conclave, a satire that describes a
n
 i
m
a
g
-
 

inary 
descent 

to 
hell, 

w
h
e
r
e
 
“
i
n
n
o
v
a
-
 

tors” s
u
c
h
 as G

a
l
i
l
e
o
 a
n
d
 K
e
p
l
e
r
 are dis- 

p
o
s
e
d
 
of. 

G
a
l
i
l
e
o
,
 
D
o
n
n
e
 
s
a
y
s
,
 
“
o
f
 
late 

h
a
t
h
 
s
u
m
m
o
n
e
d
 
t
h
e
 
o
t
h
e
r
 
w
o
r
l
d
s
,
 
t
h
e
 

Stars, 
to 

c
o
m
e
 
n
e
e
r
e
r
 
to 

h
i
m
,
 
a
n
d
 
give 

h
i
m
 a
n
 
a
c
c
o
u
n
t
 of t

h
e
m
s
e
l
v
e
s
.
.
.
 K
e
p
-
 

ler...ever 
since 

T
y
c
h
o
 
B
r
a
c
h
e
s
 
d
e
a
t
h
 

h
a
t
h
 
received 

it 
into 

his 
care, 

that 
n
o
 

n
e
w
 
thing 

s
h
o
u
l
d
 
b
e
 
d
o
n
e
 
in 

h
e
a
v
e
n
 

w
i
t
h
o
u
t
 his k

n
o
w
l
e
d
g
e
.
”
 

E
v
e
n
 
D
o
n
n
e
'
s
 
love 

p
o
e
m
s
 
are 

alive 

with 
i
m
a
g
e
r
y
 of suns, 

m
o
o
n
s
 a
n
d
 stars. 

It 
c
a
n
n
o
t
 
be 

said 
of 

these 
p
o
e
m
s
 
that 

D
o
n
n
e
 
w
a
s
 
entering 

the mysteries of a 

n
e
w
l
y
 d
i
s
c
o
v
e
r
e
d
 c
o
s
m
o
s
;
 his i

m
a
g
e
r
y
 is 

a
l
m
o
s
t
 a
l
w
a
y
s
 P
t
o
l
e
m
a
i
c
.
 H
e
 is u

n
i
q
u
e
,
 

h
o
w
e
v
e
r
,
 
in 

c
o
m
p
l
i
m
e
n
t
i
n
g
 
the 

w
o
m
e
n
 

h
e
 
celebrates 

w
i
t
h
 
c
o
s
m
i
c
 
references. 

T
h
e
y
 
m
u
s
t
 
h
a
v
e
 
b
e
e
n
 
p
u
z
z
l
e
d
 
(“per- 

plexed," 
said 

D
r
y
d
e
n
)
 
b
y
 
s
o
m
e
 
of 

his 

m
i
n
d
-
s
t
r
e
t
c
h
i
n
g
 
c
o
m
p
a
r
i
s
o
n
s
.
 
In 

“Ele- 

gie: G
o
i
n
g
 to B

e
d
”
 the lady’s belt, as h

e
 

r
e
m
o
v
e
s
 

it 
in 

e
x
p
l
o
r
i
n
g
 
“
m
y
 
A
m
e
r
i
c
a
!
 

m
y
 n
e
w
-
f
o
u
n
d
-
l
a
n
d
,
”
 is the z

o
n
e
 of Ori- 

on. In “
A
 V
a
l
e
d
i
c
t
i
o
n
 of W

e
e
p
i
n
g
”
 e
a
c
h
 

sense” explanation of the nature of the Milky W
a
y
 based on ancient 

G
r
e
e
k
 m
y
t
h
:
 t
h
e
 l
u
m
i
n
o
u
s
 t
r
a
c
k
 s
e
e
n
 a
c
r
o
s
s
 t
h
e
 s
k
y
 w
a
s
 V
e
n
u
s
’
 milk. 

of his lover’s tears as s
h
e
 w
e
e
p
s
 at their 

parting is like a g
l
o
b
e
 or a n

e
w
 w
o
r
l
d
.
 “
O
 

m
o
r
e
 
then 

M
o
o
n
e
,
”
 
h
e
 
calls 

her 
in 

the 
next stanza; the m

o
o
n
 c
a
n
 o
n
l
y
 influence 

the tides but she creates tides in w
h
i
c
h
 he 

d
r
o
w
n
s
.
 

In 
the 

p
o
e
m
s
 
D
o
n
n
e
 
w
r
o
t
e
 
for 

the 
great 

ladies 
w
h
o
 
w
e
r
e
 
his 

patronesses 
there is n

o
 m
i
s
t
a
k
i
n
g
 c
o
s
m
i
c
 h
y
p
e
r
b
o
l
e
.
 

T
h
e
 
C
o
u
n
t
e
s
s
 
of 

B
e
d
f
o
r
d
 
c
h
a
n
g
e
s
 
the 

entire 
celestial 

order; 
her 

brightness 
is 

s
u
c
h
 
that she 

creates 
a 
n
e
w
 
day, 

a 
n
e
w
 

night, 
a n

e
w
 c
o
s
m
o
s
:
 

O
u
t
 f
r
o
m
 y
o
u
r
 chariot, m

o
r
n
i
n
g
 b
r
e
a
k
s
 

at night, 
A
n
d
 falsifies b

o
t
h
 c
o
m
p
u
t
a
t
i
o
n
s
 so; 

Since a n
e
w
 w
o
r
l
d
 d
o
t
h
 rise here f

r
o
m
 

y
o
u
r
 light, 

W
e
 y
o
u
r
 n
e
w
 creatures, 

b
y
 n
e
w
 

recknings goe. 

T
h
e
 
C
o
u
n
t
e
s
s
 
of 

H
u
n
t
i
n
g
d
o
n
,
 
w
h
o
 

s
h
u
n
s
 great titles, h

a
s
 b
e
e
n
 t
a
u
g
h
t
 m
o
d
-
 

esty 
b
y
 
the 

constellations 
themselves, 

the greatest o
f
 w
h
i
c
h
 h
a
v
e
 t
a
k
e
n
 m
o
d
e
s
t
 

n
a
m
e
s
 s
u
c
h
 as the C

r
a
b
 (
C
a
n
c
e
r
)
 or the 

Bull 
(Taurus). 

H
o
w
 
v
e
r
y
 
different 

it 
is 

f
r
o
m
 
the 

c
o
n
v
e
n
t
i
o
n
a
l
 
c
o
m
p
l
i
m
e
n
t
s
 
to 

w
h
i
c
h
 the dedicatees w

e
r
e
 a
c
c
u
s
t
o
m
e
d
:
 

the b
e
a
m
y
 eyes, the sweet, swelling, sug- 

ared 
lips, 

the 
b
r
o
w
s
 
like 

C
u
p
i
d
'
s
 
b
o
w
s
 

that Philip S
i
d
n
e
y
 g
a
v
e
 his Stella. 

ater 
D
o
n
n
e
'
s
 
attitudes 

w
e
r
e
 
to 

shift 
a
w
a
y
 
f
r
o
m
 
the 

e
a
s
y
 
c
o
m
m
a
n
d
e
e
r
-
 

ing of stars a
n
d
 m
o
o
n
s
 as o

r
n
a
m
e
n
t
s
 for 

his mistresses a
n
d
 patronesses. In his re- 

ligious poetry, written as h
e
 w
a
s
 o
n
 his 

w
a
y
 

to 
a
n
o
t
h
e
r
 

life 
as 

the 
greatest 

p
r
e
a
c
h
e
r
 of his age, h

e
 s
p
a
n
s
 a
e
o
n
s
 a
n
d
 

i
m
m
e
a
s
u
r
a
b
l
e
 distances. In the m

o
s
t
 fa- 

miliar of his H
o
l
y
 Sonnets D

o
n
n
e
 e
q
u
a
t
e
s
 

himself 
a
n
d
 
the 

w
o
r
l
d
:
 
“I 

a
m
 a
 

little 
w
o
r
l
d
 
m
a
d
e
 
c
u
n
n
i
n
g
l
y
 

/ o
f
 
E
l
e
m
e
n
t
s
,
 

a
n
d
 
a
n
 
A
n
g
e
i
i
k
e
 
spright.” 

L
e
s
s
 
noticed 

are 
the 

next lines, in w
h
i
c
h
 h
e
 says that 

Christ is 
a discoverer w

h
o
 “
b
e
y
o
n
d
 that 

h
e
a
v
e
n
 
w
h
i
c
h
 
w
a
s
 
m
o
s
t
 

h
i
g
h
”
 

has 
“
f
o
u
n
d
 
n
e
w
 
sphears, 

a
n
d
 
of 

n
e
w
 
lands 

c
a
n
 write.” T

h
o
s
e
 are r

e
m
a
r
k
a
b
l
e
 lines. 

In t
h
e
m
 D
o
n
n
e
 w
a
s
 a
d
m
i
t
t
i
n
g
 that h

e
a
v
-
 

e
n
 
w
a
s
 
m
o
s
t
 
h
i
g
h
 
a
n
d
 
yet 

that 
there 

m
i
g
h
t
 be n

e
w
 s
p
h
e
r
e
s
 b
e
y
o
n
d
 the closed 

traditional 
world. 

C
o
u
l
d
 
he 

h
a
v
e
 
b
e
e
n
 

thinking 
of 

the 
infinity 

of 
w
o
r
l
d
s
 
that 

h
a
d
 
b
e
c
o
m
e
 a
 
stronger 

possibility 
be- 

c
a
u
s
e
 of Galileo? 

D
o
n
n
e
'
s
 
“
T
h
e
 

First 
A
n
n
i
v
e
r
s
a
r
i
e
”
 

(1611) a
n
d
 “
O
f
 the P

r
o
g
r
e
s
 of the S

o
u
l
e
”
 

(1612) 
are 

l
a
m
e
n
t
s
 
for 

a 
d
y
i
n
g
 
w
o
r
l
d
 

a
n
d
 
a 

d
y
i
n
g
 
c
o
s
m
o
l
o
g
y
.
 
In 

t
h
e
m
 
o
n
e
 

finds the 
d
i
s
m
a
y
 
that w

a
s
 generally 

be- 
ing 

e
x
p
e
r
i
e
n
c
e
d
 
o
v
e
r
 
w
h
a
t
 
N
i
c
o
l
s
o
n
 

called 
“the 

b
r
e
a
k
i
n
g
 
of 

the 
circle,” 

the 
d
e
m
i
s
e
 of the P

t
o
l
e
m
a
i
c
 s
y
s
t
e
m
.
 

A
n
d
 freely m

e
n
 confesse, that this 

world’s spent, 

W
h
e
n
 in the Planets, 

a
n
d
 
the 

F
i
r
m
a
m
e
n
t
 

T
h
e
y
 seeke so m

a
n
y
 
n
e
w
;
 
they see that 

this 

Is c
r
u
m
b
l
e
d
 o
u
t
 againe to’his A

t
o
m
i
s
.
 

‘Tis all in pieces, all c
o
h
a
e
r
e
n
c
e
 gone.... 

D
o
n
n
e
 felt that the n

e
w
 science tears 

T
h
e
 F
i
r
m
a
m
e
n
t
 
in eight a

n
d
 fortie 

s
h
e
e
r
e
s
,
 

A
n
d
 in those constellations there arise 

N
e
w
 starres, a

n
d
 old 

d
o
 vanish f

r
o
m
 

o
u
r
 eyes: 

A
s
 
t
h
o
u
g
h
 h
e
a
v
'
n
 suffred 

earth-quakes, 
p
e
a
c
e
 or war, 

W
h
e
n
 n
e
w
 T
o
w
n
e
s
 rise, a

n
d
 olde 

d
e
m
o
l
i
s
h
’
d
 are. 

A
s
t
r
o
n
o
m
e
r
s
 h
a
v
e
 “
e
m
p
a
y
l
d
 within a 

Z
o
d
i
a
k
e
 / T

h
e
 
free-borne 

S
u
n
n
e
.
”
 
E
v
-
 

erything in the a
r
r
a
n
g
e
m
e
n
t
 of the h

e
a
v
-
 

ens 
is 

uncertain. 
N
o
 
longer 

c
a
n
 
o
n
e
 

k
n
o
w
 w
h
e
n
 s
u
n
 or stars will rise, 

...nor c
a
n
 the S

u
n
n
e
 

Perfit a Circle, or m
a
i
n
t
a
i
n
e
 his w

a
y
 

O
n
e
 
inche direct; 

but w
h
e
r
e
 he rose to 

d
a
y
 

H
e
 c
o
m
e
s
 n
o
 m
o
r
e
,
 but with a c

o
u
s
e
n
i
n
g
 

line, 
Steales 

by that point, a
n
d
 so is 

Serpentine: 
A
n
d
 s
e
e
m
i
n
g
 w
e
a
r
y
 with his reeling 

thus, 
H
e
 m
e
a
n
e
s
 to sleepe, 

being n
o
w
 falne 

n
e
a
r
e
r
 us. 

So, of the Starres w
h
i
c
h
 boast that they 

d
o
 r
u
n
n
e
 

In Circle still, n
o
n
e
 e
n
d
s
 w
h
e
r
e
 h
e
 

b
e
g
u
n
n
e
.
 

All their proportion’s lame, 
it sinks, it 

swels. 

T
h
e
 t
w
o
 p
o
e
m
s
 are a

n
 interweaving of 

the 
old 

a
n
d
 
the 

n
e
w
.
 
A
t
 
the 

s
a
m
e
 
t
i
m
e
 

that 
they 

l
a
m
e
n
t
 
the 

old 
m
o
d
e
l
 
of 

the 
universe, 

they 
carry 

the 
reader 

o
u
t
 

t
o
w
a
r
d
 

the 
uncertain 

b
o
u
n
d
a
r
i
e
s
 
of 

space. 
H
o
w
e
v
e
r
 
regretful 

D
o
n
n
e
 
m
a
y
 

be, 
his 

i
m
a
g
i
n
ä
t
i
o
n
 
has 

b
e
e
n
 
loosed 

f
r
o
m
 
the “little w

o
r
l
d
.
”
 Y
e
t
 he strongly 

retains 
the 

old 
close 

relation 
of 

m
a
n
 

with the s
u
n
 a
n
d
 the stars, writing of the 

celestial bodies as fellow sufferers in dis- 
integration. 

A
n
t
h
r
o
p
o
m
o
r
p
h
i
s
m
,
 

ani- 
m
i
s
m
 a
n
d
 the pathetic failacy h

a
v
e
 here 

their m
o
s
t
 c
o
n
v
i
n
c
i
n
g
 a
n
d
 m
o
s
t
 m
o
v
i
n
g
 

expression: 

F
o
r
 of M

e
r
i
d
i
a
n
s
,
 a
n
d
 Parallels, 

M
a
n
 h
a
t
h
 w
e
a
v
’
d
 out a net, a

n
d
 this net 

t
h
r
o
w
n
e
 

U
p
o
n
 the H

e
a
v
e
n
s
,
 a
n
d
 n
o
w
 they are 

his o
w
n
e
.
 

G
e
o
r
g
e
 
Herbert, 

a 
y
o
u
n
g
e
r
 
c
o
n
t
e
m
-
 

p
o
r
a
r
y
 of D

o
n
n
e
 a
n
d
 p
e
r
h
a
p
s
 the great- 

est 
of 

E
n
g
l
i
s
h
 
religious 

poets, 
also 

la- 
m
e
n
t
s
 
a
n
d
 
d
r
e
a
d
s
 
the 

vast 
universe. 

In 
the 

f
e
w
 
short 

lines 
of 

“
T
h
e
 
T
e
m
p
e
r
”
 

(1633) 
h
e
 

soars 
f
r
o
m
 

the 
greatest 

heights 
a
b
o
v
e
 
the earth 

to the 
limitless 

d
e
p
t
h
s
 
b
e
l
o
w
,
 
d
o
w
n
 
into 

the 
u
n
k
n
o
w
n
 

region 
of 

hell. 
It 

is 
notable 

that 
in 

the 
f
o
l
l
o
w
i
n
g
 lines h

e
a
v
e
n
 is not o

n
l
y
 reced- 

ing but also multiplied, a c
h
a
n
g
e
 in con- 

D
I
A
G
R
A
M
 O
F
 A
 V
O
R
T
E
X
,
 by which Des- 

i 
3 

orbital m
o
t
i
o
n
 

un, 
is f

o
u
n
d
 
in the 

et 
H
o
n
e
y
 
M
o
r
e
 
for 

his 
Phi 

Il 
P
o
e
m
s
,
 
p
u
b
l
i
s
h
e
d
 
in 

1
6
4
7
,
 
In 

older 
the 

u
n
i
v
e
r
s
e
 
the 

v
o
r
t
e
x
 
w
a
s
 
a h

y
-
 

pethetical 
retary m

o
v
e
m
e
n
t
 

of 
cosmie m

a
t
t
e
r
 

a
r
o
u
n
d
 
à 
c
e
n
t
 

"
a
n
 
axis, : 

pent that 
a
l
l
o
w
e
d
 
the 

solar 
5 

a 
to 

f
o
r
m
 
a
n
d
 

inued to keep the planets moving in their 
orbits, M

o
r
e
 d
e
s
c
r
i
b
e
s
 the illustration: “

C
D
B
E
 

V
o
r
t
e
x
,
 
in 

which, 
and 

b
y
 
w
h
i
c
h
 

are carried f
r
o
m
 West 

to East, ac- 
c
o
r
d
i
n
g
 
to 

the 
o
r
d
e
r
 
of 

C
D
B
E
.
 
L
e
t
 
A
 
b
e
 
the 

S
u
n
,
 
the 

C
e
n
t
e
r
 
o
f
 
this 

great 
V
o
r
t
e
x
.
”
 
P
o
i
n
t
 

F
 
m
a
r
k
s
 
the 

earth, 
w
h
i
c
h
 
is 

circled 
b
y
 
the 

mooi. 
More’s 

p
o
e
m
 
“Democritus 

Platonis- 
s
a
n
s
”
 
praises 

the 
glories 

of 
C
 

nican 
syse 

t
e
m
 
a
n
d
 
h
a
s
 
m
a
n
y
 
a
s
t
r
o
n
o
m
 

references, 

ception 
that 

m
i
g
h
t
 
not 

h
a
v
e
 
o
c
c
u
r
r
e
d
 

w
i
t
h
o
u
t
 
n
e
w
 
v
i
e
w
s
 
of 

the 
structure 

of 
the universe: 

A
l
t
h
o
u
g
h
 there w

e
r
e
 s
o
m
e
 fourtie 

heav'ns, or m
o
r
e
,
 

S
o
m
e
t
i
m
e
s
 | p

e
e
r
e
 a
b
o
v
e
 
t
h
e
m
 all; 

S
o
m
e
t
i
m
e
s
 I h

a
r
d
l
y
 reach a 

score, 
S
o
m
e
t
i
m
e
s
 
to hell I fall. 

O
 r
a
c
k
 m
e
 not to s

u
c
h
 a 

vast extent; 
T
h
o
s
e
 distances b

e
l
o
n
g
 to thee: 

T
h
e
 world’s too little for thy tent, 
A
 g
r
a
v
e
 too big for m

e
.
 

Y
e
t
 
unlike 

D
o
n
n
e
,
 
H
e
r
b
e
r
t
 exults 

in 
the s

p
a
c
i
o
u
s
 universe he portrays, e

v
e
n
 

as h
e
 retains the old sense of m

a
n
'
s
 role 

in 
it 

a
n
d
 
kinship 

with 
it. 

In 
his 

p
o
e
m
 

“
M
a
n
”
 he writes: “

T
h
e
 starres h

a
v
e
 us to 

bed; 
/ N

i
g
h
t
 
d
r
a
w
s
 
the 

curtain, 
w
h
i
c
h
 

the 
s
u
n
n
e
 
w
i
t
h
d
r
a
w
s
.
”
 
T
h
e
r
e
 
are 

cup- 
b
o
a
r
d
s
 a
n
d
 cabinets in his outer space as 

there 
are 

in 
the 

library 
or 

study w
h
e
r
e
 

the 
17th-century collector kept his trea- 

sures: 

N
o
t
h
i
n
g
 h
a
t
h
 got so farre, 

B
u
t
 M
a
n
 h
a
t
h
 c
a
u
g
h
t
 a
n
d
 kept it, as his 

prey. 
H
i
s
 eyes d

i
s
m
o
u
n
t
 the highest starre: 

H
e
 
is in little all 

the sphere. 
H
e
r
b
s
 gladly cure o

u
r
 flesh; 

b
e
c
a
u
s
e
 

that 
they 

F
i
n
d
e
 
their a

c
q
u
a
i
n
t
a
n
c
e
 there. 

F
o
r
 us the w

i
n
d
e
s
 d
o
 blow, 
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Menus. j
L
a
T
e
r
r
e
.
s
 M
a
r
s
.
 

Mondes (t 
old a

n
d
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of the solar s
y
s
t
e
m
 is correctly d

r
a
w
n
,
 to t

h
e
 e
x
t
e
n
t
 d
a
t
 

w
a
s
 then k

n
o
w
n
,
 on a draped theatrical curtain, The 

solar sys m
e
 

s
u
r
r
o
u
n
d
e
d
 b
y
 stars, e

a
c
h
 of which 

is a
c
c
o
m
p
a
n
i
e
d
 b
y
 

o
w
n
 e
l
 

o
f
 planets; 

e
a
c
h
 star, h

o
w
e
v
e
r
,
 15 r

e
p
r
e
s
e
n
t
e
d
 b
y
 the 

face 6 

a
n
t
 v
e
r
s
i
o
n
 

T
h
e
 earth d

o
t
h
 rest, h

e
a
v
'
n
 m
o
v
e
,
 a
n
d
 

fountains flow. 
N
o
t
h
i
n
g
 w
e
 see, 

but m
e
a
n
s
 o
u
r
 g
o
o
d
.
 

A
s
 our delight, or as our treasure: 

T
h
e
 w
h
o
l
e
 is, either o

u
r
 c
u
p
b
o
a
r
d
 of 

food, 
O
r
 cabinet of pleasure. 

H
e
r
b
e
r
t
 
also 

brings 
the 

n
e
w
 
c
o
s
m
o
s
 

a
n
d
 m
a
n
 together in a

n
 a
l
m
o
s
t
 c
o
z
y
 rela- 

tionship, in k
e
e
p
i
n
g
 w
i
t
h
 his sense of the 

unity o
f
 all things. W

e
 are m

a
d
e
 to w

a
l
k
 

(or fly) w
i
t
h
 h
i
m
 as he i

m
a
g
i
n
e
s
 the w

o
r
k
 

of the a
s
t
r
o
n
o
m
e
r
:
 

T
h
e
 fleet A

s
t
r
o
n
o
m
e
r
 c
a
n
 bore, 

A
n
d
 thred the spheres with his 

quick-piercing m
i
n
d
e
:
 

H
e
 v
i
e
w
s
 
their stations, 

w
a
l
k
s
 f
r
o
m
 

d
o
o
r
e
 
to doore, 

S
u
r
v
e
y
s
,
 as 

if he h
a
d
 
design'd 

T
o
 m
a
k
e
 a p

u
r
c
h
a
s
e
 there: 

he sees their 
dances, 

A
n
d
 
k
n
o
w
e
t
h
 l
o
n
g
 
before 

B
o
t
h
 
their full-ey'd 

aspects. a
n
d
 secret 

glances. 

In 
“
T
h
e
 
A
g
o
n
i
e
”
 
H
e
r
b
e
r
t
 
sees 

the 
p
o
w
e
r
 o
f
 the 

scientist 
to stride 

t
h
r
o
u
g
h
 

the h
e
a
v
e
n
s
:
 

P
h
i
l
o
s
o
p
h
e
r
s
 h
a
v
e
 m
e
a
s
u
r
'
d
 

m
o
u
n
t
a
i
n
s
,
 

F
a
t
h
o
m
'
d
 
the d

e
p
t
h
s
 of seas, of states, 

a
n
d
 
kings, 

W
a
l
k
'
d
 
w
i
t
h
 a staffe to heav’n. a

n
d
 

traced 
fountains. 

T
h
e
 s
a
m
e
 kind of i

m
a
g
i
n
a
t
i
o
n
 a
n
d
 ex- 

ultation 
c
a
n
 
be 

f
o
u
n
d
 
in 

the 
religious 

poetry 
of 

R
i
c
h
a
r
d
 
C
r
a
s
h
a
w
,
 
p
r
o
b
a
b
l
y
 

w
r
i
t
t
e
n
 in 

t
h
e
 
1
6
4
0
'
s
.
 C
r
a
s
h
a
w
,
 t
h
e
 
m
o
s
t
 

b
a
r
o
q
u
e
 
of 

the 
E
n
g
l
i
s
h
 
poets, 

s
e
e
m
s
 as 

m
u
c
h
 at h

o
m
e
 
in an outer w

o
r
l
d
 of stars 

a
n
d
 planets as H

e
r
b
e
r
t
 
is: 

D
r
e
s
t
 in 

the glorious m
a
d
n
e
s
s
e
 of a 

M
u
s
e
 

W
h
o
s
e
 feet c

a
n
 w
a
l
k
e
 the m

i
l
k
y
 w
a
y
.
.
 

C
r
a
s
h
a
w
 c
o
n
v
e
y
s
 a sense of s

p
a
c
e
 
by 

describing 
the 

flight 
of 

the 
soul 

into 
a 

c
l
o
u
d
y
 
r
e
a
l
m
 
of 

the 
skies 

to 
m
e
e
t
 
the 

greatest of s
y
m
b
o
l
s
,
 the n

a
m
e
 of Jesus: 

G
o
e
,
 S
o
u
r
,
 
out of thy Self, a

n
d
 s
e
e
k
 

for 
M
o
r
e
.
 

G
o
e
 a
n
d
 request 

G
r
e
a
t
 N
A
T
U
R
E
 for 

the K
e
y
 of her 

h
u
g
e
 C
h
e
s
t
 

O
f
 H
e
a
v
n
s
,
 
the self 

involving Sett o
f
 

S
p
h
e
a
r
s
 

(
W
h
i
c
h
 dull 

mortality m
o
r
e
 
Feeles 

then heares) 
T
h
e
n
 r
o
u
s
e
 
the nest 

O
f
 n
i
m
b
l
e
 A
R
T
,
 a
n
d
 traverse r

o
u
n
d
 

T
h
e
 A
i
e
r
y
 S
h
o
p
 of s

o
u
l
-
a
p
p
e
a
s
i
n
g
 

S
o
u
n
d
.
.
.
.
 

C
r
a
s
h
a
w
 
establishes 

a 
w
o
r
l
d
 

in 
his 

h
e
a
v
e
n
s
 that he i

m
a
g
i
n
e
s
 e
v
e
n
 as to the 

feel of the c
l
o
u
d
s
 a
n
d
 the s

o
u
n
d
s
 that h

e
 

hears: m
u
s
i
c
 is o

m
n
i
p
r
e
s
e
n
t
:
 

C
o
m
e
,
 nere to part. 

N
A
T
U
R
E
 a
n
d
 A
R
T
!
 

C
o
m
e
:
 
a
n
d
 
c
o
m
e
 strong, 

T
o
 the c

o
n
s
p
i
r
a
c
y
 of o

u
r
 Spatious song. 

B
r
i
n
g
 All 

the P
o
w
r
e
s
 of Praise 

Y
o
u
r
 P
r
o
v
i
n
c
e
s
 of well-united 

W
O
R
L
D
S
 c
a
n
 raise: 

B
r
i
n
g
 All y

o
u
r
 L
u
t
e
s
 a
n
d
 H
a
r
p
s
 of 

H
E
A
V
N
 a
n
d
 E
A
R
T
H
:
 

W
h
a
t
 e're c

o
o
p
e
r
a
t
e
s
 to T

h
e
 c
o
m
m
o
n
 

m
i
r
t
h
e
 

Vessells of vocall Joyes, 
O
r
 Y
o
u
,
 
m
o
r
e
 n
o
b
l
e
 Architects of 

Intellectuall 
Noise, 

C
y
m
b
a
l
l
s
 of H

e
a
v
'
n
,
 or H

u
m
a
n
e
 

sphears, 
Solliciters of S

O
U
L
E
S
 or E

a
r
e
s
.
 . 

Is C
r
a
s
h
a
w
 intimating here that s

o
u
n
d
 

is i
n
v
o
l
v
e
d
 in the sensation of space a

n
d
 

that w
e
 lose o

u
r
 spatial orientation w

h
e
n
 

s
o
u
n
d
 

is 
absent? 

T
h
e
 
d
i
s
c
o
m
f
o
r
t
 
of 

a 
s
o
u
n
d
p
r
o
o
f
 
r
o
o
m
 
bears 

out 
C
r
a
s
h
a
w
'
s
 

intuition 
a
n
d
 
Milton’s 

m
o
r
e
 
c
o
m
p
l
e
x
 

use of s
o
u
n
d
 a
n
d
 imitations of it in P

a
r
a
-
 

dise Lost. 
In 

“
T
h
e
 W
e
e
p
e
r
”
 C
r
a
s
h
a
w
 celebrates 

M
a
r
y
 
M
a
g
d
a
l
e
n
e
,
 
repentant 

sinner 
o
f
 

the 
G
o
s
p
e
l
s
,
 
w
h
o
s
e
 
tears 

b
e
c
o
m
e
 stars: 

H
e
a
v
e
n
s
 thy fair 

e
y
e
s
 be; 

H
e
a
v
e
n
s
 of ever-falling starres. 

‘Tis seed-time still with thee 
A
n
d
 starres 

t
h
o
u
 sow’st, 

w
h
o
s
e
 

harvest dares 
P
r
o
m
i
s
e
 the earth to c

o
u
n
t
e
r
 shine 

W
h
a
t
e
v
e
r
 m
a
k
e
s
 heavn's f

o
r
h
e
a
d
 fine. 

In the fourth stanza her tears not only 
d
r
o
p
 
d
o
w
n
 
but 

also fly 
up: 

U
p
w
a
r
d
s
 t
h
o
u
 dost w

e
e
p
.
 

H
e
a
v
n
’
s
 b
o
s
o
m
e
 drinks 

the 
gentle 

stream. 
W
h
e
r
e
 th'milky rivers creep, 

T
h
i
n
e
 floates above; a

n
d
 is the c

r
e
a
m
.
 

W
a
t
e
r
s
 a
b
o
v
e
 th’Heavns, 

w
h
a
t
 they be 

W
e
'
a
r
e
 taught 

best b
y
 thy T

E
A
R
E
S
 

a
n
d
 
thee. 

A
n
d
 
in 

the 
heavens. 

that 
indefinable 

stellar region, the tears b
e
c
o
m
e
 the w

i
n
e
 

for the souls of the d
e
a
d
 w
h
o
 live 

there: 

W
h
e
n
 s
o
m
e
 n
e
w
 bright G

u
e
s
t
 

T
a
k
e
s
 
u
p
 a
m
o
n
g
 the starres a r

o
o
m
,
 

A
n
d
 
H
e
a
v
n
 will m

a
k
e
 a feast, 

A
n
g
e
l
s
 w
i
t
h
 crystall violls c

o
m
e
 

A
n
d
 d
r
a
w
 f
r
o
m
 these full eyes of thine 

T
h
e
i
r
 master’s W

a
t
e
r
:
 
their o

w
n
 W
i
n
e
.
 

E
v
e
n
 as C

r
a
s
h
a
w
 w
a
s
 in nature's 

“aiery 
shop,” 

H
e
n
r
y
 
M
o
r
e
,
 
p
h
i
l
o
s
o
p
h
e
r
 
a
n
d
 

p
o
e
t
 
of 

C
a
m
b
r
i
d
g
e
,
 
w
r
o
t
e
 
that 

C
u
p
i
d
 

c
o
u
l
d
 h
u
g
 the 

universe 
in his a

r
m
s
:
 

M
y
 m
i
g
h
t
i
e
 w
i
n
g
s
 high stretch'd 

then 
c
l
a
p
p
i
n
g
 light 

T b
r
u
s
h
 the starres a

n
d
 m
a
k
e
 t
h
e
m
 

shine m
o
r
e
 
bright. 

T
h
e
n
 all the w

o
r
k
s
 of G

o
d
 with close 

e
m
b
r
a
c
e
 

I dearly h
u
g
 in m

y
 e
n
l
a
r
g
e
d
 arms.... 

C
u
p
i
d
,
 
here the g

o
d
 of Platonic love, 

is given p
o
w
e
r
s
 that strain the i

m
a
g
i
n
a
-
 

tion. 
E
l
s
e
w
h
e
r
e
 
M
o
r
e
 
e
n
d
o
w
e
d
 
spi 

a
n
d
 
angels, 

in 
w
h
i
c
h
 
he 

earnestly 
be- 

lieved, 
à similar attributes, including 

extension 
in 

s
p
a
c
e
 
a
n
d
 
“essential 

spis- 
situde” 

(
w
h
i
c
h
 
c
a
n
 
be 

defined 
as 

vis- 
cosity). 

In 
a 

quite 
different 

vein 
M
o
r
e
'
s
 
De- 

ritus 
Platonissans 

accurately 
de- 

scribes 
t
h
e
.
,
C
o
p
e
r
n
i
c
a
n
 
solar 

s
y
s
t
e
m
 

with c
o
p
i
o
u
s
 notes a

n
d
 d
i
a
g
r
a
m
s
 to clar- 

ify his lines. T
h
e
 m
o
s
t
 i
n
f
o
r
m
e
d
 a
n
d
 sci- 

entific of all the poets, M
o
r
e
 w
a
s
 unfor- 

tunately 
the 

least 
inspired: 

tedious a
n
d
 

l
o
n
g
-
w
i
n
d
e
d
,
 
he 

is 
often 

insuperably 
h
a
r
d
 
to 

read. 
O
n
e
 
difficulty 

is 
that 

he 
w
r
o
t
e
 
m
a
n
y
 of his 

p
o
e
m
s
 
in 

the 
ornate 

S
p
e
n
s
e
r
i
a
n
 stanza a

n
d
 e
m
p
l
o
y
e
d
 archa- 

ic 
l
a
n
g
u
a
g
e
 
that w

a
s
 o
u
t
m
o
d
e
d
 e
v
e
n
 
in 

the 
time 

of S
p
e
n
s
e
r
 
himself. 

Y
e
t
 
M
o
r
e
 

m
u
s
t
 
h
a
v
e
 
realized 

that 
in 

order 
to 

be 
w
i
d
e
l
y
 read by the literate public it w

a
s
 

best to write 
in the respected m

e
d
i
u
m
 of 

poctry, 
a
n
d
 

that 
C
o
p
e
r
n
i
c
a
n
i
s
m
 
w
a
s
 

m
o
r
e
 easily a

c
c
e
p
t
e
d
 in stanzas such as 

these: 

T
h
e
 C
e
n
t
r
e
 of o

u
r
 w
o
r
l
d
 

light 
O
f
 the 

w
a
r
m
 sunne, 

the visible Deity 
O
f
 this externall T

e
m
p
l
e
.
 
Mercurie 

N
e
x
t
 plac'd a

n
d
 w
a
r
m
'
d
 m
o
r
e
 thor- 

o
u
g
h
l
y
 b
y
 his rayes, 

R
i
g
h
t
 n
i
m
b
l
y
 ‘bout his g

o
l
d
e
n
 h
e
a
d
 

d
o
t
h
 fly: 

T
h
e
n
 
V
e
n
u
s
 n
o
t
h
i
n
g
 s
l
o
w
 a
b
o
u
t
 h
i
m
 

strayes 
A
n
d
 next o

u
r
 Earth t

h
o
u
g
h
 s
e
e
m
i
n
g
 sad 

full sprightly playes. 

s the lively 

..so o
u
r
 w
o
r
l
d
s
 s
u
n
n
e
 

B
e
c
o
m
e
s
 a 

starre elsewhere, a
n
d
 d
o
t
h
 

derive 
J
o
y
n
t
 light with others, c

h
e
a
r
e
t
h
 all 

that w
o
n
 

In 
those d

i
m
 duskish O

r
b
s
 r
o
u
n
d
 other 

suns that run. 

H
o
w
 

tantalizingly 
close 

the 
poet 

c
o
m
e
s
 
to 

the 
c
o
n
c
e
p
t
 of gravity 

before 
Isaac 

N
e
w
t
o
n
'
s
 d
i
s
c
o
v
e
r
y
 of it in 

1682! 
H
e
 intuitively senses a force called then 

b
y
 
m
a
n
y
 n
a
m
e
s
:
 
G
o
d
,
 
angels, 

vortices, 
the 

“
p
r
i
m
u
m
 
m
o
b
i
l
e
.
”
 
M
o
r
e
 
s
e
e
m
s
 
to 

h
a
v
e
 

in 
m
i
n
d
 
a 

p
r
o
p
u
l
s
i
o
n
 
generated 

w
i
t
h
i
n
 
t
h
e
 
p
l
a
n
e
t
s
 
t
h
e
m
s
e
l
v
e
s
;
 
h
e
 
c
o
m
-
 

bines, or rather bends, his k
n
o
w
l
e
d
g
e
 of 

the 
w
a
y
 
planets 

actually 
m
o
v
e
 
to 

suit 
m
y
t
h
o
l
o
g
y
:
 
M
e
r
c
u
r
y
 
n
i
m
b
l
y
 flies as he 

a
l
w
a
y
s
 
flew 

as 
the 

m
e
s
s
e
n
g
e
r
 
of 

the 
g
o
d
s
;
 
V
e
n
u
s
 
s
t
r
a
y
s
 
a
b
o
u
t
 
t
h
e
 
w
a
r
m
 
s
u
n
 

as 
she 

strayed 
in 

her 
a
m
o
u
r
s
,
 
e
v
e
n
 

though her orbit as a planet is one of the



A
m
a
t
e
u
r
 

Telescope 
M
a
k
i
n
g
 

‘Edited by Albert G. Ingalls 
F
o
r
e
w
o
r
d
 by H

a
r
l
o
w
 S
h
a
p
l
e
y
 

T
h
i
s
 t
h
r
e
e
-
b
o
o
k
 set is t

h
e
 

authoritative reference library 
of t

h
e
 entiralling h

o
b
b
y
 of 

a
m
a
t
e
u
r
 t
e
l
e
s
c
o
p
e
 m
a
k
i
n
g
.
 

T
h
r
o
u
g
h
 these books thou- 

s
a
n
d
s
 h
a
v
e
 d
i
s
c
o
v
e
r
e
d
 a 

fasci - 

n
a
t
i
n
g
 m
e
c
h
a
n
i
c
a
l
 art c

o
m
-
 

b
i
n
e
d
 w
i
t
h
 a g

r
e
a
t
 science. 

B
O
O
K
 O
N
E
 begins at the 

beginning, teaches the basics 
of glass g

r
i
n
d
i
n
g
 a
n
d
 h
o
w
 to 

c
o
m
p
l
e
t
e
 t
h
e
 first t

e
l
e
s
c
o
p
e
.
 

(
4
9
7
 p
a
g
e
s
,
 3
0
0
 

illustrations.) 

B
O
O
K
 T
W
O
 leads on into ad- 

v
a
n
c
e
d
 m
e
t
h
o
d
s
 of a

m
a
t
e
u
r
 

optical w
o
r
k
 a
n
d
 d
e
s
c
r
i
b
e
s
 

n
e
w
 projects for t

h
e
 tele- 

s
c
o
p
e
 m
a
k
e
r
.
 (
6
5
0
 p
a
g
e
s
,
 3
6
1
 

illustrations.) 

B
O
O
K
 T
H
R
E
E
 o
p
e
n
s
 u
p
 

f
u
r
t
h
e
r
 fields of e

n
t
e
r
p
r
i
s
e
:
 

binoculars, c
a
m
e
r
a
 lenses, 

s
p
e
c
t
r
o
g
r
a
p
h
s
,
 S
c
h
m
i
d
t
 

optics, ray tracing (
m
a
d
e
 

easy). (
6
4
4
 p
a
g
e
s
,
 3
2
0
 

illustrations.) 
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R
e
s
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N
e
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o
r
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i
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p
l
e
a
s
e
 
a
d
d
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t
h
e
r
 N
Y
S
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e
s
i
d
e
n
t
s
 

L
 p
l
e
a
s
e
 a
d
d
 state sales tax p

i
u
s
 local tax. 

1
2
6
 

m
o
s
t
 circular. In the last t

w
o
 lines M

o
r
e
 

specifically r
e
c
o
g
n
i
z
e
s
 that m

a
n
 m
a
y
 not 

b
e
 alone in space. (

T
h
e
 w
o
r
d
 “
w
o
n
”
 is to 

be r
e
a
d
 as “live” or “dwell.”) 

[
s
s
 e
x
t
r
a
v
a
g
a
n
t
 t
h
a
n
 C
r
a
s
h
a
w
 a
n
d
 less 

scientific t
h
a
n
 M
o
r
e
 w
e
r
e
 t
w
o
 m
o
d
-
 

est 
c
l
e
r
g
y
m
a
n
-
p
o
e
t
s
,
 
H
e
n
r
y
 
V
a
u
g
h
a
n
 

a
n
d
 T
h
o
m
a
s
 T
r
a
h
e
r
n
e
.
 In the c

o
u
r
s
e
 of 

their 
religious 

m
e
d
i
t
a
t
i
o
n
s
 
they 

w
r
o
t
e
 

verses that r
a
n
g
e
d
 
far 

into 
the 

“Eterni- 

ty” that V
a
u
g
h
a
n
 s
a
w
 “the other night”: 

L
i
k
e
 a great 

R
i
n
g
 of p

u
r
e
 a
n
d
 endless 

light, 
All c

a
l
m
,
 as it w

a
s
 bright, 

A
n
d
 r
o
u
n
d
 b
e
n
e
a
t
h
 it, T

i
m
e
 
in hours. 

days, 
years 

Driv'n b
y
 the s

p
h
e
r
e
s
 

L
i
k
e
 a vast s

h
a
d
o
w
 m
o
v
’
d
,
 In w

h
i
c
h
 the 

w
o
r
l
d
 

A
n
d
 all her train w

e
r
e
 hurl'd. 

B
o
t
h
 
V
a
u
g
h
a
n
 
a
n
d
 
T
r
a
h
e
r
n
e
 
w
e
r
e
 

O
x
f
o
r
d
 
m
e
n
 
a
n
d
 
therefore 

part 
of 

the 

small 
coterie 

of 
intellectuals 

of 
their 

day. 
T
r
a
h
e
r
n
e
 
specifically 

w
r
o
t
e
 
that 

while h
e
 w
a
s
 at O

x
f
o
r
d
 he studied 

“the 

secrets of nature w
i
t
h
 A
l
b
e
r
t
u
s
 M
a
g
n
u
s
.
 

the 
m
o
t
i
o
n
s
 
of the 

H
e
a
v
e
n
s
 
with 

Gali- 

leo, 
or 

the 
c
o
s
m
o
g
r
a
p
h
y
 
of 

the 
m
o
o
n
 

w
i
t
h
 Hevelius.” 

A
l
m
o
s
t
 e
v
e
r
y
 p
o
e
m
 of V

a
u
g
h
a
n
'
s
 Si- 

lex Scintillans (
S
p
a
r
k
s
 f
r
o
m
 a Flint), p

u
b
-
 

lished 
in 

1
6
5
0
 
a
n
d
 
1655, 

is 
lighted 

b
y
 

i
m
a
g
e
r
y
 
of 

stars, 
those 

“fair, 
order'd 

lights” 
that 

“
w
i
n
d
,
 
a
n
d
 curle, 

a
n
d
 w
i
n
k
 

a
n
d
 smile,” a

n
d
 b
y
 “the n

e
w
 w
o
r
l
d
s
 n
e
w
,
 

q
u
i
c
k
n
i
n
g
 
S
u
n
.
”
 
(In 

the 
17th 

c
e
n
t
u
r
y
 

“
w
o
r
l
d
”
 m
e
a
n
t
 a
n
 entire system, 

Ptole- 

m
a
i
c
 or C

o
p
e
r
n
i
c
a
n
;
 “earth” m

e
a
n
t
 only 

o
u
r
 planet.) 
T
r
a
h
e
r
n
e
 
r
a
n
g
e
d
 

further 
still. 

H
e
 

i
m
a
g
i
n
e
d
 
that 

the 
“Earth, 

the Seas, 
the 

Light, the D
a
y
,
 the Skies, 

/ T
h
e
 S
u
n
 a
n
d
 

Stars” w
e
r
e
 his as h

e
 s
p
e
c
u
l
a
t
e
d
 “never- 

endingly a
b
o
u
t
 eternity a

n
d
 infinity.” H

e
 

c
l
a
i
m
s
 
“
n
e
w
 
W
o
r
l
d
s
”
 
as 

part 
of 

the 

r
e
a
l
m
 of the 

G
o
d
 h
e
 is praising: 

‘Tis m
e
a
n
 A
m
b
i
t
i
o
n
 
to desire 

A
 single 

W
o
r
l
d
:
 

T
o
 m
a
n
y
 I aspire, 

T
h
o
 o
n
e
 
u
p
o
n
 a
n
o
t
h
e
r
 hurl'd: 

N
o
r
 will 

they all, 
if they 

be all 
confin'd, 

D
e
l
i
g
h
t
 m
y
 
M
i
n
d
.
 

T
h
i
s
 busy, vast, e

n
q
u
i
r
i
n
g
 S
o
u
l
 

B
r
o
o
k
s
 n
o
 C
o
n
t
r
o
u
l
:
 

‘Tis v
e
r
y
 c
u
r
i
o
u
s
 too. 

E
a
c
h
 o
n
e
 of all those W

o
r
l
d
s
 m
u
s
t
 be 

Enricht w
i
t
h
 infinit V

a
r
i
e
t
y
 

A
n
d
 W
o
r
t
h
;
 or ‘twill not do. 

T
r
a
h
e
r
n
e
'
s
 
“
C
o
n
s
u
m
m
a
t
i
o
n
”
 

is 
a
n
 

a
w
k
w
a
r
d
 but a

d
v
e
n
t
u
r
o
u
s
 projection of 

infinity: 

T
h
e
 T
h
o
u
g
h
t
s
 of M

e
n
 a
p
p
e
a
r
 

F
r
e
e
l
y
 to m

o
v
 within a S

p
h
e
r
e
 

O
f
 endless R

e
a
c
h
:
 
a
n
d
 run. 

T
h
o
 in the Soul, 

b
e
y
o
n
d
 
the S

u
n
.
 

T
h
e
 G
r
o
u
n
d
 o
n
 w
h
i
c
h
 they acted 

be 
Is u

n
o
b
s
e
r
v
’
d
 Infinity. 

T
r
a
v
e
r
s
i
n
g
 t
h
r
o
u
 the Sky, 

T
h
o
 here, b

e
y
o
n
d
 
it far they Ay: 

A
b
i
d
i
n
g
 in the 

M
i
n
d
 

A
n
 endless L

i
b
e
r
t
y
 they find: 

T
h
r
o
u
-
o
u
t
 all S

p
a
c
e
s
 c
a
n
 extend. 

N
o
r
 ever m

e
e
t
 or k

n
o
w
 a
n
 E
n
d
.
 

C
r
a
s
h
a
w
,
 
V
a
u
g
h
a
n
 

a
n
d
 
T
r
a
h
e
r
n
e
 

w
e
r
e
 all lyric singers of space. J

o
h
n
 M
i
l
-
 

ton 
w
a
s
 
the 

epic 
voice. 

W
i
t
h
 
Paradise 

Lost 
there 

c
o
m
e
s
 
into 

existence 
a
n
o
t
h
-
 

e
r
—
a
n
d
 
p
e
r
h
a
p
s
 

the 
g
r
e
a
t
e
s
t
—
c
o
s
m
i
c
 

vision of the age. L
a
t
e
r
 critics h

a
v
e
 w
o
r
-
 

ried 
b
e
c
a
u
s
e
 
M
i
l
t
o
n
 
w
a
s
 
a 

“reluctant 

C
o
p
e
r
n
i
c
a
n
”
 
a
n
d
 
did 

n
o
t
 
leave 

the 
old 

c
o
s
m
o
l
o
g
y
 
behind. 

T
h
e
 
biblical 

Ptole- 

m
a
i
c
 s
c
h
e
m
e
 is his f

r
a
m
e
w
o
r
k
.
 O
n
e
 c
a
n
 

see w
h
y
:
 
M
i
l
t
o
n
 n
e
e
d
e
d
 
the 

old 
s
y
s
t
e
m
 

to assert his m
o
r
a
l
.
 
M
a
n
 h
a
d
 to be cen- 

tral in a central earth so that h
e
 c
o
u
l
d
 b
e
 

the focus of the s
c
h
e
m
e
 of things. M

o
r
e
-
 

over, b
e
c
a
u
s
e
 of his G

o
d
-
g
i
v
e
n
 f
r
e
e
d
o
m
 

of 
choice, 

h
e
 
w
a
s
 
responsible 

for 
the 

g
o
o
d
 
a
n
d
 
the 

evil 
o
n
 
earth. 

N
e
v
e
r
t
h
e
-
 

less, Milton's vision of the c
o
s
m
o
s
 is un- 

confined 
in s

p
a
c
e
 a
n
d
 
time. 

H
e
 projects 

the 
universe of his epic t

h
r
o
u
g
h
 violent 

contrasts of 
light 

a
n
d
 
dark, 

in 
crescen- 

d
o
s
 a
n
d
 d
e
c
r
e
s
c
e
n
d
o
s
 of s

o
u
n
d
.
 t
h
r
o
u
g
h
 

H
E
A
V
E
N
 

a
c
t
i
o
n
,
 
t
h
r
o
u
g
h
 
flight 

b
a
c
k
w
a
r
d
 
in 

t
i
m
e
 

as well as f
o
r
w
a
r
d
.
 T
h
e
 entire epic rep- 

resented 
b
y
 
Paradise 

Lost 
c
a
n
 
be 

out- 
lined 

in 
a 

succession 
of 

flights 
across 

a 
three-sphere 

universe 
consisting 

of 
h
e
a
v
e
n
,
 earth a

n
d
 hell. 

- 
S
a
t
a
n
 

is 
the 

first 
to 

e
x
p
e
r
i
e
n
c
e
 
the 

vastness of the universe. A
s
 h
e
 looks o

u
t
 

f
r
o
m
 the gates o

f
 hell 

before 
b
e
g
i
n
n
i
n
g
 

his flight to earth, e
v
e
n
 he is terrified b

y
 

w
h
a
t
 
he 

sces. 
A
c
c
o
m
p
a
n
i
e
d
 
by 

Sin, 
his 

p
a
r
a
m
o
u
r
,
 a
n
d
 
by 

N
e
a
t
h
.
 
his 

child. 
h
e
 

gazes Out 
into chaos: 

B
e
f
o
r
e
 
thir eyes in s

u
d
d
e
n
 v
i
e
w
 a
p
p
e
a
r
 

T
h
e
 secrets of the hoarie deep, a d

a
r
k
 

Ulimitable 
O
c
e
a
n
 w
i
t
h
o
u
t
 b
o
u
n
d
,
 

W
i
t
h
o
u
t
 d
i
m
e
n
s
i
o
n
,
 w
h
e
r
e
 
length, 

breadth, a
n
d
 
highth, 

| 
A
n
d
 
time a

n
d
 place are lost.... 

W
i
t
h
 angels’ 

weightlessness, 
h
e
 

re- 
s
u
m
e
s
 his flight. B

u
t
 e
v
e
n
 he is subject to 

air pockets: 

A
t
 last his Sail-broad V

a
n
s
 

H
e
 s
p
r
e
a
d
s
 for flight, a

n
d
 in 

the s
u
r
g
i
n
g
 

s
m
o
a
k
 

7 
Uplifted s

p
u
r
n
s
 the g

r
o
u
n
d
,
 
t
h
e
n
c
e
 

m
a
n
y
 a L

e
a
g
u
e
 

A
s
 in a c

l
o
u
d
y
 C
h
a
i
r
 a
s
c
e
n
d
i
n
g
 rides 

A
u
d
a
c
i
o
u
s
,
 
but 

that seat s
o
o
n
 
failing, 

m
e
c
t
s
 B
O
O
K
S
 V
 A
N
D
 VI 

R
E
T
R
O
S
P
E
C
T
 

(
W
A
R
 
IN 

H
E
A
V
E
N
)
 

A
 
v
a
s
t
 
v
a
c
 

Fluttring his p
e
n
n
o
n
s
 vain p

l
u
m
b
 d
o
w
n
 

he d
r
o
p
s
 

T
e
n
 t
h
o
u
s
a
n
d
 f
a
d
o
m
 deep. a

n
d
 
to 

this 
h
o
u
r
 

D
o
w
n
 h
a
d
 
b
e
e
n
 falling, h

a
d
 not b

y
 

ill 
c
h
a
n
c
e
 

T
h
e
 strong rebuff of s

o
m
 
t
u
m
u
l
t
u
o
u
s
 

c
l
o
u
d
 

Instinct with 
Fire a

n
d
 Nitre hurried 

h
i
m
 

A
s
 m
a
n
y
 miles aloît. 

S
o
o
n
 he 

sees “this p
e
n
d
a
n
t
 
w
o
r
l
d
”
 
in 

the 
d
i
s
t
a
n
c
e
—
v
u
l
n
e
r
a
b
l
e
,
 

defenseless, 
“a Starr of smallest M

a
g
n
i
t
u
d
e
 close b

y
 

the 
M
o
o
n
.
”
 

H
i
s
 flight 

t
o
w
a
r
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o
g
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h
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o
u
g
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.
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s
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A
n
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p
w
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a
n
d
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h
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o
u
d
s
 

a
n
d
 T
a
c
k
l
e
 torn.” lands o

n
 earth. 
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t
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a
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n
c
h
i
n
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 rocket a

n
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 a 

floating 
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n
d
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e
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a
v
e
 recent- 

ly seen it f
r
o
m
 the m

o
o
n
,
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able f
r
o
m
 Milton's lines. 
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f
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n
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a
n
d
 
E
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e
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a
i
n
s
t
 
G
o
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a
n
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a
n
g
e
l
s
 

a
n
d
 archangels. 

M
o
u
n
t
a
i
n
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u
r
l
e
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o
u
n
t
a
i
n
s
:
 
h
e
a
v
e
n
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e
e
m
s
 
to re- 

turn to the c
h
a
o
s
 b
e
l
o
w
 it. B

u
t
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a
t
a
n
 a
n
d
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a
n
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u
r
le
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out 
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o
w
n
 
to hell. 

T
o
 
replace 

S
a
t
a
n
 
a
n
d
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followers 
the 

earth is created. 
F
r
o
m
 
the distance of a 

star, 
t
h
r
o
u
g
h
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vast s
w
e
e
p
 a
n
d
 
action 

of 
Milton's lines, 

w
e
 
w
a
t
c
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 with A

d
a
m
 

a
n
d
 E
v
e
 
as 

the 
universe 

is created. 
T
h
e
 

earth 
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a
s
 
f
o
r
m
e
d
 
o
n
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third 
d
a
y
 a
n
d
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sun, 
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m
o
o
n
 
a
n
d
 
the 

stars o
n
 
the 

fourth: 

F
o
r
 of Celestial 

B
o
d
i
e
s
 first the S

u
n
 

A
 mightie S

p
h
e
a
r
 he fram'd, 

u
n
l
i
g
h
t
s
o
m
 first, 

T
h
o
u
g
h
 of Ethereal 

M
o
u
l
d
:
 
then 

f
o
r
m
'
d
 
the 

M
o
o
n
 

G
l
o
b
o
s
e
,
 a
n
d
 e
v
e
r
y
 m
a
g
n
i
t
u
d
e
 of 

Starrs. 
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Provides a twofold 
revelation— about the 

beauty and grandeur of the 
universe, and about the 
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an obscure corner of that 
universe."— From the 
Introduction by Carl Sagan 
illustrated with photographs 
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And sowd with Starrs the Heav'n thick 
as a field.... 

There is a rising crescendo of action 
and sound up to the seventh day, when 
the completion of the.universe is cele- 
brated. The music of the spheres—of the 
stars, of the planets, of the angels— 

rings, resounds and echoes throughout 
the new creation. 

After the vision we are returned ta 
Adam and Eve's present. Inevitakly 
they are corrupted. As a result of their 
symbolic act of eating the apple from 
the tree of knowledge the entire universe 
changes convulsively. In a rearrange- 
ment of the cosmos the action is speeded 
up in a chaotic series of fights between 
heaven, hell and earth. The last scenes 
of the epic are earth-centered. Adam 
and Eve. now mere human beings, are 
expelled from the Garden of Eden. The 
choice of good or evil is up to them and 
their descendants. The end of the epic is 
overwhelming. The visions of space and 
time, the cosmic flights are over. We are 

landed squarely on earth. 

he intoxication with space that ap- 
pears in England's poetry set paint- 

ers of the baroque period on equally am- 
bitious voyages beyond the sky. Guerci- 
no (1591-1666) and others show action 

in space and time that could only have 
occurred to them after the confines of 
the old model of the cosmos had been 
split open. In the painting “Aurora” 
Guercino has gods, chariots and horses 
thundering across the sky in an immense 
ceiling painting that lifts the viewer out 
of his dimensions and compels him to 
join the flight of the gods above him. In 
“Divine Wisdom,” painted by Andrea 
Sacchi at the Barberini Palace in Rome 
between 1629 and 1633, the carth floats 
in space. In “Adoration of the Name of 
Jesus,” painted by Giovanni Battista 
Gaulli (“Il Bacieció”) in a church in 
Rome between 1672 and 1685 angels 
and sacred personages fly upward in an 
explosion of wings and draperies. 

It is remarkable how many artists in 
the three centuries since Milton's death 
have been inspired by Paradise Lost— 
more, perhaps, than by any other work 
except for Dante's Divine Comedy. Al- 
most all of them, including the 19th-cen- 
tury illustrators Gustave Doré and John 
Martin, try to give their impression of 
the vastness of the poem. In our own day 
Milton's descriptions have even been 
translated into film: Sergei Eisenstein 
modeled the battle scenes of Alexander 
Nevsky on Milton's war in heaven, John 
Collier has attempted to present the ac- 
tion of the poem in Milton's Paradise 
Lost: Screenplay for the Cinema of the 

Mind. 
After 1660, with the founding of the 

Royal Society of London as an arbiter 
of both science and literature, there 
came a change in attitude toward poets 
and poetry. Thomas Sprat, the historian 

hmm 
of the Royal Society, proclaimed that all 
writing leaning heavily on metaphori- 
cal language—the language of “fancy” 
and imagination—could be a barrier to 
truth. He advocated a “close, naked, 
natural way of speaking; positive ex- 
pressions, clear senses; a native easiness; 
bringing all things...near Mathemati- 
cal plainness.” He placed “the language 
of Artizans, Countrymen, and Mer- 
chants, before that of Wits, or Schol- 
ars.” By “wits” Sprat particularly meant 
poets, with their delight in analogy as a 
way of describing relations between 
man and the cosmos. His attack suggests 
he was afraid of the poet's influence 
over men’s minds—"“bewitching,” he 
called it. His diatribe carries all the fer- 
vor of an attack on the communications 
media today. By the end of the 17th cen- 
tury the poet could no longer write with 
quite the same belief in himself as a 
prophet and a seer into the nature of 
things; intuition had increasingly to give 
way to the revolution in scientific 
knowledge that was to follow. 

hese old poets, to use the words of 
Sir Thomas Browne, were “true am- 

phibia” that lived in “divided and distin- 
guished worlds.” What is always renew- 
ing in their poems is their sense of the 
marvelous. There is a freshnes: in An- 
drew Marvell's wonder at “Stars [that] 
shew lovely in the Night, / But as they 
seem the Tears of Light”: we find it also 
in Traherne’s “On Leaping over the 
Moon,” where he sees new worlds mir- 
rored in a pool of water. To Traherne 
the entire universe was a world of trea- 
sure and man was its temple of infinity. 
To find such poetry, which transcends 

time and knowledge, one has to go back 
to before the 1660's. Yet the relatedness 
of all things that the poet celebrated was 
no mere projection of his “fancy.” To- 
day the ancient elements—fire, air, wa- 
ter and earth—have yielded to the # and 
d quarks, the electron and the electron 
neutrino as the components of all mat- 
ter. “These four particles,” writes Shel- 
don Lee Glashow, “are the only ones 
needed to construct the world: they are 
sufficient to build all atoms and mole- 
cules, and even to keep the sun and other 
stars shining” [see “Quarks with Color 
and Flavor"; SCIENTIFIC AMERICAN, Oc- 
tober, 1975]. In principle the poet's intu- 
ition was right. 
Even more important, to understand 

the universe opened up beyond the 
reach of our senses and of our common 
sense, and to make that universe our 
own, we still rely on the poet’s devices of 
the analogy, the simile, the hyperbole. 
The animistic, anthropomorphic world 
invoked by poetic imagery helps to 
bridge the gap between scientific discov- 
ery and the layman's comprehension. 
We continue to learn about the rest of 
the world through reference to our- 
selves and our common everyday expe- 
rience. 
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Archaeology 

Taxonomists 
in all branches of botany, zoology, 

and medicine are needed to identify 

archaeological finds. The Journal of 

Field Archaeology is preparing a list 

of taxonomic specialists who are able 

to classify plant (seeds, pollen, fibers, 

wood, etc.), animal (insects, shells, 

bones, hair, teeth, leather, etc.), and 

human remains from current 

archaeological excavations, If you 

are willing to participate in such 

inter-disciplinary work, please send 

your name, address and the materials 

you are competent to identify to: 

Curt W. Beck 

Vassar College, Box 92 

Poughkeepsie, N. Y. 12601 
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