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1. Yet To Be Learned®

Each new scientific discovery is like a stone
thrown into a’ﬁ%‘x’m Onc wave forms and spreads
out into a circle??reating another and ancther and
another, until most of the surface of the pond is in
motion—a scientific movement created by onc
stone dropped into the water.

We want to tell you a story about such a
stone. The story begins in 1895, in Berlin,
_Germany. In a large room in the science build-
ing of Berlin University, a laboratery helper
was arranging scientific machines on a huge
table, connecting electric wires needed for the
morning’s experiment.

The floor of the big rocom was high at the
back, with stairs coming down past the curved “g};%
rows of seats.®  As the laboratory helper worked,
the room filled rapidly. Students, professors,
and guests frem many countries, aft\ex'rlogll%i}’}‘gég‘_
vain for seats,® finally sat on the steps. The

e

(1) Yet to be learned: ZEEEs. (2) The floor of
the big room ... rows of scats: XAk EREMBESEE, N
T I B HER R T T (3) after looking in vain for
scats: FRAZIRENL, in vain: HH; #£R. 84 in vain [
fr g for 237,



last people to come stood by the walls, A
mixture of many languages was heard as people
talked excitedly about the scientific experiment
they had come to wi&g?ss.i[sm

When the professor came on the stage, the
people all stood to show respect for an important
German scientist. -

The people sat down. There was no noise
in the great room. The professor locked quickly
around the room and began to talk.

B carefully chosen words he spoke for several

minutes. He drew pictures on a large board
of his scientific experiments and told his listeners
the history of how he had discovered the things.
he was going to show them this morning.®

When he had finished talking the professor
asked three workmen to help him. The room was.
darkened. The watching people leaned forward,®
trying to see what was happening.

Suddenly the lights became bright and the:
professor walked quickly out of the room. The
students and visiting professors sat and waited..
After a long time the professor returned. He

(4) He drew pictures ... this morning: fliskzE —h Kk Bz
LET AR 2R AR, HATAHER, 4R EFTES
REFETHBEREREHEIY, (5) lean forward: [
#H5. :
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stood behind the table and held high, so that all
could see® the first picture made by X-rays,

For a moment the people stared at the
picture, which showed the bones of a hand. -Then
there was a human storm.©  The watching peo-
ple shouted, cheered, and crowded forward to
shake the professor’s hand and examine his X-ray
machine. :

This man was William Conrad Rcentgen,®
who in 1901 was givcmze
for his discovery of X-ray.

On the day following the experiment with
X-ray, the picture was displayed in the windaw
of a book-store in Berlin. A scientist said, as he
looked at the X-ray picture, “Today we have
reached the end of scientific discovery. There is
little yet to be discovered.”@

A man standing beside him nodded. “Ycs,
that is true. To me this brings sadness, because
there is nothing remaining for our children to
learn.”

What they said sounds unbelievable to wus.

(6) So that all could see: BLARBHIRIEMND, FFRET,
picture & held RIRE, (7) Then there was a human
storm: 3, HEME. (8) William Conrad Roentgen
['wiljom 'konrzd 'rontjon]: EiEE - BeafE - 02 (1845—1923),
EMXEROEEHER, (9) There is little yet to be
discovered: FALBA AT RAM T,
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We know how wrong the two men were. How-
cver, therc are always people who are certain that
cach new discovery will be the last, that the
limits of scientific knowledge have been found.@
Scientific books and stories are full of things.
like the two men in Berlin said in 1805.%

You and I know that such thinkingis wrong.
Rocntgen’s discovery was a start. Men of science
at once hurried to study the X-ray to improve the
invention, to put it to work.

Some scientists discovered that the X-ray led
them to new discoveries. It made possible ex--
periments they had never imagined could be
done.® Doctors used X-ray to study the inside:
of the human body. Their findings led them to
new knowledge and new areas of the science of
medicine. Other scientists used X-ray in experi-:
ments in many different sciences and discovered
facts that told them where other experiments were
needed. X-ray has been increasingly useful in
many ways in art, science, industry, and police

Snsintihat) ==

work.

(10) However, there are always people ... have bzen
found: &7, BENARB-HHFNERNHLEREN—KEAT,
R RAN B STk, (11) Scientific books and stories
oosaid in 1895: S{IHA 160 SEEFEATH T B 10 TR 45 6
RN R N R e, Yike REEE, BYT as, Sl
Tell it Liks 1t is, (12) It made possible ...could bc dome:.
KR MBS R AT A ER R RIR R T,
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Roentgen’s discovery was a stone with it
waves.®  Sine 95 other develepments have
continued to increase scientific knowledge. The
X-ray story shows the exciting fact that cach new
discovery leads to many more, and cach of these
leads to yet others. The spreading-cut® causcs
scicnce to move ahcad more rapidly cach year
toward helping us to understand the sun, moon,
stars, and our own world, the earth. And theic

always will be be learned !
hen we began to think about the stone and

its waves, we becamc curious. We began to look
for other discoveries or inventions that today arc
new but that tomorrow may lead to more new dis-
coveries and inventions.

To discover what we wanted to know, we
talked with scientists, read their books, attended
their mectings, visited their laboratcries. We
gathered facts concerning today’s science, especial-
ly where the new facts might lead and what oppov-
iunities there may be for the future.®

How many opportunities for new discoverics

there are and will be ! We discovered ihat scienti-

(13) Roentgen’s discovery ... its waves: XXM LT,
—RSET TREH. (14) the spreading-cut: XFpY#,
(13) Wc gathered ... for the futurc: ZF{{RETARXRBARBE
RITER AFRIRA X B RN REEHEIINA, HAR
R 204,
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fic discoveries must be made a long time before
they are needed. They must be made by people
with active minds who can imagine the future
needs of the people of the world.

Many people are planning to cross one of the
greatest and most exciting of all frontiers—the
one called “outer space,”” between our world and
the distant stars.

Luided missiles® have already crossed this
frontier, carrying devices that send messages to
the scientists on the earth. Each year more and
more guided missiles are sent up from earth, and
some of them are now circling the earth just like
the moon does.

Books and radio programs are always telling
us what is new concerning the outer-space frontier.
Going into outer space is exciting and important,
but there are many other unknown things too.
So in this book we shall stay on the earth. We
will examine a few of the many scientific frontiers
to be crossed here—frontiers where much scientific
study is needed if we are to continue to learn more
about the mysteries of science that affect the lives
of each of us.

We shall learn of new scientific developments.

(16) guided missiles: S,
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‘We shall learn of new products for use in oui
homes. We shall talk of machines that seem to
have brains, and we will discuss the human brain.
We shall éxperiment with darkness and also look
up at the bright sun. We shall learn how all men
will benefit from today’s science when it is put to
use tomorrow.

Because our first stone-and-waves story was
about the X-ray, we shall talk first about pictures.
We shall begin our study of the future of science
with peoples’ search for methods of making pic~
tures® in the dark.

Exercises

X. Fill in the blanks with the proper prepositions.

s

1. VWe want to tell you a story ° such a stone.

(of, algut, from)
2. The professor looked quickly ___ the room and
began to talk. (at, ar lx{cl, into)

1895 other developments have continued

to increase scientific knowledge of X-rays. (in,
/
after, singe)

4. When we began to think the stone and iis

waves, we became curious. (with, for, abgut)
5. Books and radio programs are always telling us

what 1s new

the outer-space frontier. (for,

(17) making pictures: 8, TWE,
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conceruing, of)

Answer the qucstions according to the passage.

t.
2.

(&

When and where did the story begin?
‘Where was the picture displaed on the day fol~

lowing the experiment wih X-ray?

. What does the X-ray story show?

. What should we do to discover what we wanted to

know ?

. Why did the book talk first about pictures ?



2. Seeing in the Dark

For centurics people have wanted a machine
that would make pictures in the dark, Modcrn
men have searched for such a machine.

A general in Europe wished for a machine
that could take pictures of the encmy in the dark-
ness to help him win a battle and finish a war.

An American scientist wished for such a
machine to take pictures in the dark and help him
to learn more about the mysteries of earth and
space.

Similar wishes have been repeated by men of
many oc h‘}j@:ions in many countries. Scientists
have experimented with many machines that
make pictures, called cameras, some large, some
small, Many of the cameras were simple and
casy to use, a few very difficult; ®© none would
make pictures in the dark.

You can see the problem of those who search-
ed for a camera that would make pictures at
night. You must have light to make the picture

you want. Such a picture is called a photograph.

(1) a few very difficalt: jL7 HNS4), AT WiB A were,
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“Photograph™ comes from two Greek words,
phos and graphos, which in English mean “painting
with light.”

Nine hundred years ago an Arab teacher
named Alhazen® described for the first time the
principle of what we call a camera. Five hundred
years ago an Italian Giambattista della Porto,®
invented the first camera. He discovered that
a small window (A) in one side of a closed box
(B) would make an upsidedown picture of an out-
side object (C) on the inside of the box (D).

After Della Porto’s invention, many cameras
were made. But none of these cameras can take
a picture in the dark.

While scientists were searching for a camera
with which to “see” in the dark, other picture-
making discoveries were being made. X-ray

(2) Alhazen [zlho'zen]: F/RIE W, WFAA L. (3) Giam-
battista della Porto [,dza:mba:t'ti: sta: ,deila; 'pa:tu:]: B

E# - & - Bt BRIAA.
10



was one. X-rays are a kind of light that cannot
be secen but that can go through a person’s body
and through many other materials. When the
rays pass through the body, a shadow is produced
of the bones, heart, and other parts of the body.

The X-rays are directed so that the shadow
of the object falls on special paper, and a picture
is made. But the result is a shadow picture, not
what we call a photograph. The scientists continu-
ed to work with the X-ray, but they could not
make pictures with it in complete darkness. Also,
they wanted to be able to take pictures of a near
or faraway object at night, and X-ray shadow
pictures can be made only of near objects.

As we begin to see how pictures may be
made in the dark, we want to remember one word,
radiation. 'This is the most important word to
solve the scientists’ problems.

Radiation is energy that escapes and shoots
forth from an object. It has been studied for
many years. Scientists have known that energy
(radiations of many kinds) is sent out by all
things——mctaﬂl, stone pieces of ice, and the
human body. This energy is a form of heat pro-
duced by rays of light that canuot be seen. Tt
is called i L;A\ radiation and can be discovered

by scientific instruments.
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