Lo
H3 e[z 6%
X 24

(S 3R )
% B 2 K OEE

% & A7k K

T

A0931934

BB R¥H KR




BHBERSRE CIP) ¥R
(AR ERL FRC®kE./AFEFE. —LE:

B B K24 Rt ,2000. 6
ISBN 7-309-02556-3

I. % 1. H- 0. FiE-XHEEY, BX
N. H319.4: !

o B KR A A1 CIP BB A% 5 (20000 8 23959 &

HEEIT HAEXFHEM
L THEME 5799 200433
86-21-65102941(RAT#) 86-21-65642892(4%R B &)
fupnet@{udanpress. com http;//www. fudanpress. com
3] FEHELEERTH
G HBKERR

Fx 8501168 1/32
3K 16.5
FH 371 F

R 2000 4 6 A% —KE 2000 4F 6 A8 — WENRI
[1f - 1—3 000
E# 24.00 7T

WHENERREE, FaE BXEREHRGTRAR.
mARRA BRBR




Jonathan Edwards 1703—1758
FFNZE - BiEE%(1703—1758)




—WEECEE RBOATUS N =AMER: BV —AERRH
¥ BT A48, /ML, BEECERBIAY; F=
MHBEMEIE T AERREBERE, L THEREERER
SR M BRIRIE, TR - BEEEEERATHCENRE—
AR HER,

EERBOCFIARERN, BEHENBE, “EHHE" (Puritan)
ERARERABEANZE, FLRECH™, /AKX, ZHMEME
B AROEIN, BATRER L HREE WS, BYWTFREWN
W3 EE B, ITERRAETSEARMEZRZAL, 010
EER AT LUESE y =R 08 W ] A IE VB, TSR, B
MEANG B B BRI RAE, A2 FEENE N, HER
ERFRRRRE AR

ERE, BRMEXBEXBEINFZHERZH, oA - Bl
LURBE—1, WRBHEXH—T. i F—LO=%+HHH
A T RS N AR 538 (Windsor) o b B 3t F , AT 7, A b bk
T Ao BTRABLE HH%ER, AN ERBIGE, — L —ANEH
HARBRE . BEEZHNERBEREXA, KL% (i
k) —SURR B K2 2 BT 7E -+ BRI AR HE

- —EZOFENABBEERE N THE Y, MEHEBRE KL
FrfE A RIS T BIAEMIE . AT AN BKELH
BN /G, B ERE XM, E—-t NERE, LD pEEEM
AL T EHIR (Northampton) E#MAMA BT 1T - ek
(Sotomon Stoddard) R MK .

BB T L NE, MITSMEeRm g E 8. o
BA—IEERBOAER,

[y A0




LA, BTN RAFHR AT,
SH At B L 53 A o A FaE—EEOFEFgaBFHE, BF
+HEH, hBH. ‘S REMFELEENANE L, RAMEBR
SRR A DAL FIHERORERIELER. "HoFAS
B 92 M O 35 46 775 L 27 (Stockbridge) 2= A ENs T AfE#, HhAE
B LF— R UES R T b Ea s i —fRit X (REKNA
i) (The Freedom of the Will) , 7 A 33 18 SR B SUAR T4l
S BB RO —FTER . TOR IR SCECME T A RUBRIA , FRIE A IR
b Moz sok BT RN AURHE, RIS EEE ¥ BRI
T BB RHEEHE,

— LR R A R T b (Eﬂ?ﬂi“‘%%“éﬁiﬁ%
ZHEBK. ot CE/ A R TS = A AR
553335720 ez a, {hiE AR T mE S EF AR RR: “&iF

7 R, “RAMEIRF AT RMZE MR R R TR
H"J, H TSRS KT, " EESENHBRNG, EHER
— A EENERE




THE FLYING SPIDER

May it please your Honour,

There are some things that | have happily seen of the won-
drous way of the working of the spider. Although every thing be-
longing to this insect is admirable, there are some phenomena
relating to them more particularly wonderful. Every body that is
used fo the country, knows their marching in the air from one tree
to another, sometimes at the distance of five or six rods. Nor can
one go out in a dewy morning, at the latter end of August and the
beginning of September, but he shall see multitudes of webs,

made visible by the dew that hangs on them, reaching from one
4
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tree, branch and shrub, to another: which webs are commonly
thought to be made in the night, because they appear only in the
morning; whereas none of them are made in the night, for these
spiders never come out in the night when it is dark, as the dew is
then falling. But these webs may be seen well enough in the day
time by an observing eye, by their reflection in the sun-beams.
Especially late in the afternoon, may these webs, that are between
the eye and that part of the horizon that is under the sun, be seen
very plainly, being advantageously posited fo reflect the rays. And
the spiders themselves may be very often seen travelling in 'rh-e air,
from one stage to another amongst the trees, in a very unac-
countable manner. But | have often seen that, which is much
more asfonishing. tn very calm and serene days in the foremen-
tioned time of year, standing at some distance behind the end of
an house or some other opake body, so as just fo hide the disk of
the sun and keep off his dazzling rays, and looking along close by
the side of it, | have seen a vast multitude of liftie shining webs,
and glistening strings, brightly reflecting the sunbeams, and some
of them of great length, and of such a height, that one would think
they were tacked to the vault of the heavens, and would be burnt
like tow in the sun, and make a very beautiful, pleasing, as well
as surprising appearance. It is wonderful at what a distance,
these webs may plainly be seen. Some that are at a great distance
appear (it cannot be less than) several thousand fimes as big as
they ought. | believe they appear under as great an angle, as a
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body of a foot diameter ought to do at such a distance; so greatly
doth brightness increase the apparent bigness of bodies at a dis-
tance, as is observed of the fixed stars.

But that which is most astonishing is, that very often appears
at the end of these webs, spiders sailing in the air with them:
which | have often beheld with wonderment and pleasure, and
showed to others. And since | have seen these things, | have been
very conversant with spiders; resolving if possible, fo find out the
mysteries of these their astonishing works. And | have been so
happy as very frequently fo see their manner of working; that when
a spider would go from one tree to another, or would fly in the air,
he first lets himself down a litle way from the twig he stands on by
aweb, asinFig. 1; and then, laying hold of it by his fore feet, and
bearing himself by that, puts out a web, and in Fig. 2, which is
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drawn out of his tail with infinite ease, in the gently moving air, to
what length the spider pleases; and if the farther end happens to
catch by a shrub or the branch of a tree, the spider immediately feels
it, and fixes the hither end of it to the web by which he let himself
down, and goes over by that web which he put out of his tail as in
Fig. 3. And this, my eyes have innumerable times made me sure of.
Now, Sir, itis certain that these webs, when they first proceed
from the spider, are so rare a substance, that they are lighter than the
air, because they will ascend in it, as they will immediately in a calm
air, and never descend except driven by a wind; wherefore ‘tis cer-
tain. And ‘tis as cerfain, that what swims and ascends in the air is
lighter than the air, as that what ascends and swims in water is
lighter than water. So that if we should suppose any such time,
wherein the air is perfectly calm, this web is so easily drawn out of the
spider’s fail, that if the end of it be once out, barely the levity of it is
sufficient fo draw it out to any length; wherefore if it don’t happen that
the end of this web, &, ¢, catches by a tree or some other body, ill
there is so long a web drawn out, that its levity shall be so great as
more than to counterbalance the gravity of the spider, or so that the
web and the spider, taken together, shall be lighter than such a
quantity of air as takes up equal space, then according to the uni-
versally acknowledged laws of nature, the web and the spider to-
gether will ascend, and not descend, in the air: as when a man is
at the bottom of the water, if he has hold of a piece of timber so
great, that the wood’s tendency upwards is greater than the man’s
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tendency downwards, he fogether with the wood will ascend fo
the surface of the water. And therefore, when the spider perceives
that the web b, ¢, is long enough fo bear him up by its ascending
force, he lets go his hold of the web a, b, Fig. 3, and ascends in
the air with the web b, c. If there be not web more than enough,
just to counterbalance the gravity of the spider, the spider together
with the web will hang in equilibrio, neither ascending nor de-
scending, otherwise than as the air moves. But if there is so much
web, that its greater levity shall more than equal the greater
density of the spider, they will ascend ftill the air is so thin, that the
spider and web fogether are just of an equal weight with so much
air. And in this way, Sir, | have multitudes of times seen spiders
mount away into the air, from a stick in my hands, with a vast
train of this silver web before them; for, if the spider be disturbed
upon the sfick by shaking of it, he will presently in this manner
leave it. And their way of working may very disfinctly be seen, if
they are held up in the sun, or against a dark door, or any thing
that is black.

Now, Sir, the only remaining difficully is, how they first put
out the end of the web b, ¢, Fig. 3, out of their fails. If once the
web is out, it is easy to conceive how the levity of it, together with
the motion of the air, may draw it out to a great length. But how
should they first let out of their tails, the end of so fine and even a
string; seeing that the web, while it is in the spider, is a certain
cloudy liquor, with which that great bottle tail of theirs is filled;
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which immediately, upon its being exposed to the air, turns to a
dry subsﬁmce, and exceedingly rarifies and extends itself. Now if it
be a liquor, it is hard to conceive how they should let out a fine
even thread, without expelling a little drop at the end of it; but
none such can be discerned. But there is no need of this; for it is
only separating that part of the web b, ¢, Fig. 2, from 4, b, and
the end of the web is already out. Indeed, Sir, | never could dis-
tinctly see them do this: so small a piece of web being impercep-
tible among the spider's legs. But | cannot doubt but that it is so,
because there is a necessity that they should some way or other
separate the web a, 6, Fig. 3, from their tails, before they can let
out the web b, ¢. And then | know they do have ways of dividing
their webs by biting them off, or in séme other way. Otherwise
they could not separate themselves from the web a, 5, Fig. 3.
And this, Sir, is the way of spiders going from one tree to
another, at a great distance; and this is the wdy of their flying in
the air. And, although | say | am certain of it, 1 don‘t desire that the
truth of it should be received upon my word; though I could bring
others to testify to it, to whom | have shown it, and who have
looked on, with admiration, to see their manner of working. But
every one’s eyes, that will take the pains to observe, will make
them as sure of it. Only those, that would make experiment, must
take notice that it is not every sort of spider that is a flying spider,
for those spiders that keep in houses are a quite different sort, as
also those that keep in the ground, and those that keep in
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