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BIOLOGY

“A Classic of Science''---

Man's First Glimpse
Of Microbes

1y
A thousand times smaller than the eye of a big louse”
were the tiny animals seen through Leeuwenhoek’s micro-

scope.

Which ends were their heads, their feet, their tayls?
The observations were duly recorded before the water
containing them was “‘flung away” and the account sent
to the Secretary of the Royal Society in London. Not for
two hundred years was it suspected that they have any im-

portance.

OBSERV ATIONS, commaunicated to
the Publisher by Mr. Antony van Lee-
wenboeck, in a Dutch Letter of the 9th
of Octob. 1676. here English’d: Con-
cerning little Animals by him observed
in Rain- Well- Sea- and Snow-water;
as also in water wherein Peplﬂer bad
lain infused. In Philosophical Trans-
actions [of the Royal Society] Vol.
XII. For the Year of our Lord,
M.DC.LXXXIII. Oxford, 1683.

N THE YEAR 1675, I discover'd

living creatures in Rain water, which
had stood but few days in a new earthen
pot, glased blew within. This invited
me to view this water with great atten-
tion, especially those little animals ap-
pearing to me ten thousand times less
than those represented by Mons.
Swamerdam, and by him called Water-
fleas ot Water-lice, which may be per-
ceived in the water with the naked eye.

The first sort by me discover’d in the
said water, I divers times observed to
consist of 5, 6, 7, or 8 clear globuls,
without being able to discern any film
that held them together, or contained
them. When these Animalcula or liv-
ing Atoms did move, they put forth
two little horns, continually moving
themselves: The place between these
two horns was flat, though the rest of
the body was roundish, sharpning a
little towards the end, where they had a
tayl, near four times the length of the
whole body, of the thickness (by my
microscope) of a Spiders-web; at the
end of which appear’d a globul, of the

bigness of one of those which made up
the body; which tayl I could not per-
ceive, even in very clear water, to be
mov’'d by them. These little creatures,
if they chanced to light up on the least
filament or string, or other such par-
ticle, of which there are many in water,
especially after it hath stood some days,
they stook intangled therein, extending
their body in a long round, and striving
to dis-intangle their tayl; whereby it
came to pass, that their whole body lept
back towards the globul of the tayl,
which then rolled together Serpent-like,
and after the manner of Copper- or
Iron-wire that having been wound about
a stick, and unwound again, retains
those windings and turnings. This
motion of extension and contraction con-
tinued a while; and I have seen several
hundreds of these poor creatures, within
the space of a grain of gross sand, lye
fast cluster’d together in a few filaments.

I also discover’d a second sort, the
figure of which was oval; and I imag-
ined their head to stand on the sharp
end. These were a little bigger than
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the former. The inferior part of their
body is flat, furnished with divers in-
credibly thin feet, which moved very
nimbly, and which I was not able to dis-
cern till after several Observations. The
upper part of the body was round, and
had within, 8, 10, or 12 globuls, where
they were very clear These little Ani-
mals did sometimes change their figure
into a perfect round, especially when
they came to lye on any dry place.
Their body was also very flexible; for as
soon as they hit against any the smallest
fibre or string, their body was bent in,
which bending presently also yerked
out again. When I put any of them on
a dry place, I observ'd, that changing
themselves into a round, their body was
raised pyramidal-wise with an extant
point in the middle, and having lain
thus a litle while with a motion of
their feet, they burst asunder, and the
globuls were presently diffus’d and dis-
sipated, so that I could not discern the
least thing of any film, in which the
globuls had doubtless been inclosed:
And at this time of their bursting asun-
der I was able to discover more globuls
than when they were alive.

But then I observ’d a third sort of
little Animals, that were twice as long
as broad, and to me eye yet eight times
smaller than the first. Yet for all this,
I thought I discern’d little feet, whereby
they moved very briskly, both in a round
and streight line.

There was, further, a fourth sort,
which were so small, that I was not
able to give them any figure at all.
These were a thousand times smaller
than the eye of a big Louse: For I
judge, the axis of the eye of such a
Louse to be more than ten times as long
as the axis of any of the said little

[ ,‘»’2

e
Science Service, Inc. is collaborating with JSTOR to digitize, preserve, and extend access to |} )2
The Science News-Letter, BIKOJ ®

WWw.jstor.org



SCIENCE NEWS LETTER for October 18, 1930

creatures. 'These exceeded all the for-
mer in celerity. I have often observ’d
them to stand still as 'twere upon a
point, and then turn themselves about
with that swiftness, as we see a Top
turn round, the circumference they
made being no bigger than that of a
small grain of Sand; and then extend-
ing themselves streight forward, and by
and by lying in a bending posture

I discover'd also several other sorts
of Animals, but these were very big
respectively; of which I intend not to
speak here; only this, that they were
generally made up of such soft parts,
as the former, they bursting asunder as
soon as they came to want water.

Observ. II.

The 26. May, it rained hard; the rain
growing less, I caused some of that
Rain-water, running down from the
house-top, to be gather’d in a clean
Glass, after it had been washed two of
three times with the water. And in this
I observ’d some few very little living
creatures, and seeing them, I thought
they might have been produced in the
leaden-gutters in some water, that had
there remain’d before.

Observ. II1

On the same day, the Rain continu-
ing, I took a great Porcelain-dish, and
exposed it to the free Air upon a
wooden vessel, about a foot and a half
high, that so no earthy parts, from the
falling of the Rain-water upon that
place, might be spatter’d ot dashed into
the said dish. With the first water that
fell into the dish, I washed it very
clean, and then flung the water away,
and receiv’'d fresh into it, but could dis-
cern no living creatures therein; only I
saw many irregular terrestrial parts in
the same.

The 30. of May, after I had, ever
since the 26sh, observ’d every day twice
or thrice the same Rain-water, I now
discover’d some, yet very few, exceeding
little Animals, which were very clear.

The 312h of May, 1 perceived in the
same water more of those Animals, as
also some that were somewhat bigger.
And I imagine, that many thousands of
these little Creatures do not equal an
ordinary grain of Sand in bigness: And
comparing them with a Cheese-mite
(which may be seen to move with the
naked eye) I make the proportion of
one of these small Water-creatures to a
Cheese-mite, to be like that of a Bee
to a Horse: For, the circumference of
one of these little Animals in water,
is not so big as the thickness of hair in
a Cheese-mite.

Observ. IV.

June 9th, having received, early in
the morning, some Rain-water in a dish,
as before, and poured it into a very
clean Wine-glass, and exposed it about
8 of the clock in the morning to the
Air, about the height of the third story
of my house, to find, whether the little
Animals would appear the sooner in the
water, thus standing in the Air:

Observing the same accordingly the
10th of Jume, 1 imagin'd, I saw some
living creatures therein; but because
they seem’d to be but very few in num-
ber, nor were plainly discernable, I had
no mind to trust to this observation.

The 11t of the same month, seeing
this water move in the Glass from a
stiff gale of wind (which had blown for
36 hours without intermission, accom-
panied with a cold, that I could very
well endure my Winter-cloaths.) I did
not think, I should then perceive any
living creatures therein; yet viewing it
attentively, I did, with admiration, ob-
serve a thousand of them in one drop
of water, which were of the smallest
sort, that I had seen hitherto.

The 12¢h of June, the wind being at
west, the Sun shining with interloping
clouds, I view the same Rain water, and
found the fore mention’d little Animals
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so plentifully in the water which I took
up from the sirface, that one or two
thousand, in one single drop did not
make up their number.

The 13th of the same month, view-
ing the same water again, I found, be-
sides the Animals already noted, a sort
of creatures, that were eight times as
big as they, of almost a round figure:
And as those very small animalcula did
swim gently among one another, mov-
ing like as Gnats do in the Air; so did
these bigger ones move far more swift-
ly, tumbling round as ’twere, and then
making a sudden downfall.

The 14th of June 1 did find these
very little creatures in no smaller num-
ber. ‘The 16th, I saw them as before;
and this water, which had been, in all,
1/6 of a pint, being now more than
half dryed up, I flung it away. . . .

Observ. VI.

The 17¢th of this month of June it
rained very hard; and I catched some
of that Rain-water in a new Porcelain
dish, which had never been used before,
but found no living creatures at all in
it, but many terrestrial particles, and,
among others, such as I thought came
from the smoak of Smiths coals, and
some thin thrids, ten times thinner than
the thrid of a Silk worm, which seem’d

telescope . .

event.

Go on this
“Trip To The Moon”

HEAR the announcer in his bomb-proof shelter five miles from
the spot dramatically describe the take-off of the two billion dol-
lar space ship from the Arizona desert. Get reports of the craft’s
progress direct from the world’s biggest observatories. Watch
her arrival on the moon through the great 500-inch Mt. Wilson
. and hear a prominent astronomer in the ship on
the moon, talking to earth along a beam of light, tell what he
sees on the surface of our satellite.

The astronomer is Dr. John Q. Stewart, associate professor of
astronomical physics at Princeton University, who has written
and will take the leading part in this “play by play” radio report
of a future journey to the moon.

THIS IS not a fantastic dream, It is a concrete description by
a well known astronomer, based on his careful studies of man’s
progress, of an event that may take place about the year 2050.
You will be thrilled, as your great-great grandchildren will be
when they hear described and see television pictures of the real
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to be made up of globuls; and where
they lay thick upon one another, they
had a green colour.

The 26¢h, having been eight days out
of Town, and kept my Study shut up
close, when I was come home and did
view the said water, I perceived several
animalcula, that were very small. And
herewith I desisted from making at this
time any further Observations of Rain-
water.

Mean time, this Town of Delft being
very rich in water, and we receiving
from the River of Maase fresh water,
which maketh our water very good; I
viewed this water divers times, and saw
extream small creatures in it, of differ-
ent kinds and colours; and even so
small, that I could very hardly discern
their figures: But some were much big-
ger, the describing of whose motion and
shape would be too tedious: This only
I must mention here, that the number
of them in this water was far less than
that of those, found in Rain-water; for
if I saw a matter of 25 of them in one
drop of this Town water, that was
much.

In the open Court of my house I have
a well, which is about 15 foot deep,
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before one comes to the water. It is
encompassed with high walls, so that
the Sun, though in Cancer, yet can
hardly shine much upon it. This water
comes out of the ground, which is
sandy, with such a power, that when I
have laboured to empty the well, I could
not so do it but there remained ever a
foots depth of water in it. This water is
in Summer time so cold, that you cannot
possibly endure your hand in it for any
reasonable time. Not thinking at all to
meet with any living creatures in it, (it
being of a good taste and clear) look-
ing upon it in Sept. of the last year, I
discover’d in it a great number of living
animals very small, that were exceeding
clear, and a little bigger than the small-
est of all that I ever saw; and I think,
that in a grain weight of this water
there was above 500 of these creatures,
which were very quiet and without mo-
tion.

In the Winter I perceived none of
these little animals, nor have I seen any
of them this year before the month of
July, and then they appear’d not very
numerous, but in the month of Awugust
I saw them in great plenty.
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If Elected, You Must Serve
Old Tzapotic Democracy

AN INDIAN democracy, in which
officials serve without pay and
are deprived of their citizenship if they
refuse political office, has been discov-
ered among an isolated tribe, the Tzapo-
tecs of Mexico, by Dr. Oscar Schmieder,
of the University of California.

The Tzapotec system of government
by and for the people appears to be one
of the oldest democracies in the world.
Magnificent stone buildings erected by
early generations of Tzapotecs were
falling into ruins when Columbus dis-
covered America. Yet the customs of
the tribe have changed very little, owing
to their secluded home in the high val-
ley of Tlacolula.

Mitla, chief town of the Tzapotecs,
holds elections January first and chooses
its officials for one year. To refuse to
serve is literally to become a man with-
out a country. Married men over 18
may vote, but bachelors cannot vote
until they are 21.

The young men take turns serving on

the police force, for two weeks at a
stretch. All contribute labor for build-
ing schools and other public works. A
man arrested for drunkenness must
work out his fine.

When a young Tzapotec decides
which of the village maidens he wishes
to marry, he goes, not to the girl or to
her parents, but to a professional match-
maker who arranges the marriage to the
satisfaction of all concerned.

Each family has a plot of arable land.
The communities also own isolated
patches of ground in the mountains
which any one may farm.

While farming is the chief occupa-
tion and corn and beans the staple crops,
the men weave woolen blankets or
serapes on ancient Jooms and make long
trips to the cities to sell their products.

The women may help their husbands
in the fields but their chief work is in
the house, or its small garden and or-
chard.
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DR. J. W. MARDEN
And his new sun lamp developed in the

laboratories of the
pany.

Westinghouse Com-
It can be adapted for use in an
ordinary electric light socket.

ENGINEERING

New Sun Lamp Resembles
Ordinary Electric Light

UNLIGHT has become almost as
easy to reproduce as the artificial

illumination of the electric lamp. This
is made possible by a new type of lamp
which, although it closely resembles
the common lamp and is almost as read-
ily used, gives light as beneficial as that
from a midsummer sun. It was de-
scribed in Richmond, Va. by Dr. J.
W. Marden, research engineer of the
Westinghouse Company, before the an-
nual meeting of the Illuminating En-
gineering Society.

“This new lamp,” Dr. Marden said,
“is designed to send out small quanti-
ties of healthful ultraviolet rays when
it is burned in conjunction with an or-
dinary electric lamp or a small resist-
ance. Consuming only 25 watts, it pro-
duces 2 very mild sunburn or redness
of the skin on one’s arm held about five
inches from the lamp for a period of
about 15 or 20 minutes.”

The lamp is of the low pressure mer-
cury glow discharge type and will soon
burn out if full house voltage, usually
110 volts in the United States, is ap-
plied to it. Hence a transformer, a spe-
cial resistance or another lamp must be
used with it. It is thought that its most
convenient application in the home will
be in a double socket with an ordinary
illuminating lamp.
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