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1
2
3
4
S

15.

16.
17.
18.

19.
20.
21.
22,
23.

. lunar Tlu:ns] a. B

. explorer [ik’splo:ra] n. B H
. admit [sd'mit] ve. FEiA

. utterly [‘atoli] ad. £48; -+RE
. sterile ['sterail] a. TLEs=Mey;

-3 1:0)

. waste [weist] n. Fiiib
. blaze vi.
. intense [intens] a. FWAH)

. surpass [so’pa:s] vt. #8iF

. rocket ['rokit] n. k&F

. encase [in’keis] vt. 3% G
. airtight [eatait] a. ZFHs

. suit [sju:t] n. fRE

. provide [pra‘vaid] ve. {t&h;

Wye R (HE)X

1924
apparatus [, @poreitesi n. £ H:
#&
bullet [‘bulit] ». 3
proof [pru:f] a. ghp5#HEY
danger [‘deind3s] n fEES
in danger of & ---WER
meteor ['mi:tipl n. HE
fragment [‘freegmont] n. &K
pea n. WE
empty [‘empti] 4 521: ]
rifle ['raifl} n. g

Lesson One

New Words and Expressions

24, rush {[raf] vi. X ‘

25. friction [frikfn] n. pPEHE

26. vaporise ['veiparaiz] v. ({f)
HiL

27. penetrate ["penitreit] vt. FEA;
w8 .

28. protect [pra‘tekt] vt. P
protect ... from {Fif--%
2.

29, risk n. B®
run a risk of H---K§

30. encounter [in’kaunto] v. WM&

31. incomparably
[in’komparabli] ad. LT
it

32. endeavour [in’deva] n. &7y

33. summit {’samit] n. BHE&

34, Mount Jolmo Lungma

[maunt ‘d3olmou ‘lunma:}

BREE ()

35. advantage [od’va:ntidz] n. {£
B BREE
have an advantage over
REste-, W02

36. fatigune ['ti:gl vi. FHH
. Aclipabda. [Klaimoll . Zull
38/ atdnts Nebdong n/ Bg




39. wind n. R 41. noise [noiz} n. WA
40. contend (against) {kon’tend) 42, prevail [pri‘'veil]l vi. BifF
vi. 4

i
Lunar Explorers

It is not possible for us to admit that there is life of any sort on the
Moon. Itisa world that is completely and utterly dead, a sterile moun-
tainous waste on which during the day the sun blazes down with great heat,
but where during the long night the cold is so intense that it far surpasses
anything ever experienced on the Earth.

But now the lunar explorers can land there by a rocket. They need
to be encased in airtight suits and provided with oxygen apparatus for their
breathing. Their suits must be completely bullet proof, for they are in
danger of béing shot by a shooting star. The average shooting star or
meteor, which gives so strongly the impression of a star falling from
the sky, is a small fragment of matter usually smaller than a pea and often
no larger than a grain of sand. Space is not empty but contains great
numbers of such fragments. The Earth, in its travelling around the Sun,
meets many of these fragments, which enter the atmosphere at a speed
many times greater than that of a rifle bullet. The meteor, rushing
through the air, becomes intensely heated by friction and is usually com-
pletely vaporised before it has penetrated within a distance of twenty miles
from the surface of the Earth. Many millions of these fragments enter our
atmosphere in the course of a day, but the atmosphere protects us from
them. On the moon, however, they fall to the surface and so great is
their number that the funar explorers run a considerable risk of being hit.

The difficulties that the lunar-explorers have to éncounter are incom-
parably greater than those that have to be faced in the endeavour to reach
the summit of Mount Jolmo Lungma. Only in two respects do the lunar
explorers have the advantage. 1In the first place movement is less fatiguing
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because the gravitational pull of the Moon is not very great, the weight of
the Moon being only about one-eightieth of that of the Earth. The second
advantage they have over the climbers on Mount Jolmo Lungma is the
absence of strong winds for them to contend against. Since the Moon
has no atmosphere, there can be no wind; nor, of course, can there be any
noise because of sound being carried by the air. The Moon is a world that
is completely still and where utter silence prevails.

Reading ‘Mntel'ial
The Moon

Just think of daytime on the moon lasting aearly fourteen of our days!
"For nearly fourteen days the surface is baked in the merciless heat of the sun.
This explains the desolation which lies all around us. We see no signs of life,
for life as we know it cannot live where there is practically no atmesphere and

. where there are such great changes of temperature. We find no water nor even
traces of water because of the moon having no water on its surface. We hear
no sound because of sound being carried by the air. The moon is really a world
that is completely still and where utter silence prevails.

Of all the many different objects on the Moon, the ringed mountains or
craters are the most striking. ‘Many of them are just a few miles across but
several are 60 or 70 miles in diameter. Sometimes, when the sun is low in the
lunar sky, these and other giant craters look like deep pits. This is only be-
cause their mountains cast long shadows which stretch right across the crater

floor. Their being not deep at all is due to the fact that they are really saucer- -
like hollows.

Lesson Two

New Words and Expressions

1. motion n. E#H 3. roll [raul) vi. #zh
2, truck n. £% 4. highway [‘haiwei] n. AR




5. jet n. METRH 18. stretch [stretf] ve. f'E
6. zoom [zu:m] vi. EHEmW; B\ 19. eclastic [ilestikl a. EHEH
7. yet ad. &; PR 20. band n. #

8. drone vi. WM n. & 21. fasten ['fa:sn] ve. B

9. barely ad. {U{¥, JLRLEH 22. wooden ['wudn] a. Ak

10. electronic {ilek’tronik] a. HFH 23, board [bo:d] n. Kif
11, equipment [i’kwipmont] n. &% 24, let go K

12. tap vt. 24 25. forward [fo:wod} ad. jH#T
13. velocity [vo'losoti] n. 26. in other words, BAEER
14. movement ['mu:vmoant] n. i=E) 27. vibrate vi. 3
15. outward [‘autwad) ad. A5 28. faint a. BB
16. vibration [vai'breifn] n. &I} 29. hum vi. WWW
17. forth ad. [dT 30. evident [‘evidont] a. BHBH
back and forth ¥a# 31. loud a. WEH
W, (1) RHE 32. soft a. FAIKY

How Sound Travels

Our earth is full of sound because it is full of motion, like trucks
rolling aiong the highway or jets zooming into the sky. .

Sometimes a sound is far away and yet it is often possible for us to
hear it clearly. We may hear a jet droning so far above the earth that we
can barely see it.

How do such far-away sounds travel toward our ears? This, too,
has something to do with motion.

All sounds travel to our ears in about the same way and come to us
in waves that can be seen only with special electronic equipment.

Most of the sound waves that reach our ears travel through the air,
but sound can also travel through water. In still air, sound travels about
one kilometre in three seconds. If there is a wind, the sound will go faster
in the direction of the wind. Against the wind, it will go more slowly.

Through water, sound travels much faster than through air — about
one and half kilometres in one second. If sound passes through iron, it
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will speed along five kilometres in one second, about fifteen times as fast
as through air.

With a long iron pipe we can make an interesting experiment. Tap
one end of the pipe with a hammer. When the ear is put close to the
other end, two sounds can be heard with one blow of the hammer if the
A pipe is long enough. The sound through the iron comes more quickly
than that through the air. The longer the pipe, the later the sound will
be heard through the air. Thus we may see that sound travels through
different substances with different velocities.

Now we know that sound moves and travels. But what kind of move-
ment causes sound waves to start travelling outward in all directions?

Sound is caused by vibrations. A vibration is simply a back and

forth movement. -
_ Stretch an elastic band tightly between two nails that are fastened to
a wooden board. When we pull back on the band and then let go, it will
suddenly jump forward. But before it returns to its original position the
elastic band will quickly move back and forth a number of times — in
other words, it will vibrate.

If we look very carefully, we can see that this happens within a few
seconds. If we listen closely, we may hear the faint humming sound made
by the vibrations. '

It is such vibrations that make sound waves. It is evident for strong
vibrations to_make loud sounds and for weak vibrations to make soft
sounds.

Reading Material

Diffusion

If a bottle of ammonia is opened in one corner of a closed room, the odor
is soon apparent in all parts of the room even though there are no air currents.
Why is it possible for the ammonia molecules to reach you? It is because of
their moving quickly through the air. The molecules in the air of the room
are relatively far apart. As the ammonia molecules move, they pass between

5




the molecules of the air with occasional collisions. Some of the molecules
reach every part of the enclosure in a short time. The process of one substance
mixing with another because of molecular motion is called diffusion. If the gas
is confined in a small container and the pressure is reduced, diffusion takes place
more rapidly, for the gas molecules are farther apart and collisions are less
frequent.

The process for liquids to diffuse into one another is slower than that of
gases, The diffusion of solids is much less marked than the diffusion of gases
and liquids, but it is known to occur. Mercury, for example, appears to diffuse
through lead at ordinary temperatures,

Lesson Three
New Words and Expression
1. conduction [kon’dakfn] n. 5 BNy, AN ad. #EfHH
2. drift n., vi. B#:; Hzh 14, electrolytic [i'lektroulitik] a.
3. electron [ilektron] n. HF B
4. temporarily [‘temprorili] ad. 15. positive [-ly] [‘pozativ [-1i)] a.
Bitih FtER), IER ad. HIEW
5. detach [di'tetf] vt. 47 4H 16. opposite [‘opoazit] a. ¥ H),
6. electrolyte [ilektraulait] n. H HBRH
R RE(B))® 17. moreover [mo'rouva] ad. mz.,
7. ionic [ai'onik] a. BTH e
8. ion [‘aien] n. ®WF 18. differ vi. xR, #WE
9. dissociation [di‘soufi‘eifn] n. 4y 19. nature ['neitfs] n. BA#; A#:
W BER 20. normal ['noml] a. FEHEH
10. potential [po'tenfl} a. & (&) 21. present [preznt] a. BLIEHS:
B, R(2)8 EFH
potential difference 22. voltage (['voultidz] n. HWFE
()%, (B2 23, apply [o'plail w. H(im);
11. whereas coni. ;s R2Z N
12, single a. B—fy; BAY 24. specimen [‘spesimon] n. B5%
13. negative (-ly) {‘negstiv (-li)] a. 25. appropriate |o‘proupriat] a. {4




Y, EHEN . less prep. f Wi
26. terminal {‘ta:minl] n. ®iR 38. disruptive [dis'raptiv] a. R
27. collide [koTaid} vi. mp# (E)®
28. frequently ['fri:kwantli] ad. B 39. discharge [dis'tfa:d3] n. HM&
o, ER V 40. cumulative ['kju:mjulativl a.
29, ionize [‘aionaiz] vt. WB BEn
30. ionization [‘aionai’zeifn] n. H 41. nowadays ad. BE, B4
BER A 42, vacuum [vakjuom] n HZ
31. rarely [resli]l ad. RD; BB 43, conveniently [kon'vi:njontli] ad.
32, seldom ad. |); R FlEu
33. acquire [okwais] vt. KB 44, thermionic [82:mi’onik] a.
"34. average [‘mvorid3]) n. iy on BFH
the average Piyi-N: iy 45. emission [i'mifn] n. B3, BH
E3i7] thermionic emission MEF
35. sufficient (-ly) {sa’fifnt (-li)] a., 8 . '
) ad. P4y 46, television [telivizn] n. i
36. knock [nok] ve. #iT 47. device [di'vais] n. &3 BE
knock off #iE, ##

Conduction of Electricity

~ Conduction of electricity in solids consists of the drift of electrons
that have been temporarily detached from the parent atoms. However,
conduction in liquid electrolytes is ionic in nature. Ions, produced by
dissociation of molecules, drift through the solution when a potential
difference is maintained. Whereas in solid conduction a single kind of
changed particle, the negative electron, moves in the process, in electrolytic
conduction both positively and negatively charged particles take part in
the motion, the positive particles moving in one direction and the negative
in the opposite. Moreover, the particles moving in electrolytic conduction
are of atomic or molecular mass, consisting of charged atoms or groups
of atoms, while in solids the moving particles have the mass of the electron,

much smaller than that of the smallest atom. .
A third type of conduction occurs in gases. This type of conduction
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is similar to liquid conduction in that both positive and negative ions move
in the process, but it differs in the very important respect that very few of
the ions exist before the beginning of the conduction process. Most of
the ions are produced as a result of collisions between moving particles
and molecules of the.gas, Also the ions are of both atomic and electronic
nature,

Under normal conditions a gas is a very poor conductor of electricity.
There are very few ions present to take part in the conduction. A low
voltage being applied to the specimen of gas, each ion moves toward the
appropriate terminal. In this motion the ions collide frequently with
molecules of the gas. In these collisions further ionization rarely takes
place, because the ion colliding with a molecule seldom has enough energy
to remove an electron from the molecule. As the potential difference
applied to the gas is increased, each ion will acquire more energy, on the
average, between collisions. When the voltage is great enough that an ion
acquires between collisions sufficient energy to ionize the atom or molecule
that it strikes, two or more new particles are produced, one being the
electron knocked off the atom and the other being the atom less its elec-
tron. Thus the number of ions builds up very rapidly and a disruptive
discharge, or spark, occurs. This process of cumulative ionization is
called ionization by collision.

Nowadays we have a new type of conduction that occurs in a vacuum.
In order to have conduction in a vacuum charges must be introduced.
This is most conveniently done by thermionic emission, the emission of
electrons by a conductor when it is heated to a sufficiently high tempera-
ture. This type of conduction has been widely used in electron tubes of
radio, television, and many other modern devices.

Reading Material

Heating Effect of Electric Current

It is a fact of everyday experience that a conductor in which there is an
electric current is thereby heated. In some cases, such as the electric iron and
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welding, this heating is desirable. In many other cases, particularly in electric
machinery such as dynamos and transformers, the heating is most undesirable.
This heat being an expensive loss of energy, the apparatus must be carefully
designed so as to get rid of the heat.

In the heating devices-the wire in which the useful heat is produced is called
the heating element. It is often embedded in a refractory material, which keeps
it in place and retards its oxidation. If the heating element is exposed to air,
it should be made of metal that does not oxidize readily, nickel-chromium
alloys having been developed for this purpose.

Lesson Four

New Words and Expressions

. 1. relatively [relotivlii] ad. #3 14, huge a. EXi
1, Hoicdh 15, Press v. &
2, regular [regjuls]l a. (H)M 16. resultant [rizltont] a. Z5E£H
Jl:] =954
3. pattern n. #=; BAR resultant force &7
4, assume [o'sju:m] vt. REX(H 17. zero [ziorou] num. 2
FERS) 18. immerse [imoais} vt. BA; B
5. principally ['prinsopali] ad. x 19. unit n. Bfr
Eidh 20. area [‘earis] n. HH
6. nitrogen ['niatradssn] n. & 21. standard [’stendad] n., a. 5%
7. exert [ig'za:t] ve. A, 778 ¥ | ()
in . 22, moderately ['madrstli] ad. &
8. inconvenience Ji:%::
[/inkan’viinions] n. R{# 23, measure [‘me3s] vi. BB
9. discomfort [di’'skamfat] n. R (RE) n BE
10. characterize [’kariktoraiz] wr. 24, fortunately ['fo:t[natli] ad. =i
FR W 25, balance [bzlons] n. RE vt
11. total ['toutl] a. £y BiFpy R
12, roughly ['rafli] ad. 1% 26. magnitude ['megnitju:d] n. X
13, ton [tan] n. mi p BRE



27. withstand [wid’stend] ve. #8371 34, insert [in'so:t] vt. /A
2154 35. loose [lu:s] a. iy
(withstood, withstood) 36. blower n. #RPL: WMEH

28. tin n. 7k 37. freight [freit] n. &%

29, can n. % freight car %

30. pump vt. 3 38. unload [an’loud] ve. #HIfR

31. collapse [ko'lzps] vi. 8% K 39, barometer [ba'mito] n. SFEH
4 40. besides [bi'saidz] ad. FEH prep.

32, conveyer [kon'veis] n. HyE#l e Z5h

33. spout n. BO

Air and Air Pressure

All matter, whether solid, liquid, or gas, consists of molecules that
attract each other. In solids the molecules are relatively close to each
other and the forces of attraction are great enough to hold the molecules
in a regular pattern and thus maintain a definite volume and shape, In
a liquid the molecules are, on the average, farther apart; the forces are
therefore smaller and while the liquid maintains a definite volume it as-
sumes the shape of its container. In a gas the distances between molecules
are large compared to their size and the forces of attraction are small
compared to those in solids and liquids. A gas therefore has neither shape-
nor volume of its own but assumes those of its container.

The most common gas is air, a mixture of several gases but principally
nitrogen and oxygen. Since the air is always present, we seldom notice
the forces that air exerts unless these forces become so great that they prd-
duce inconvenience, discomfort, or destruction.

It is a common expression to characterize something as “light as air”,
but air is hardly “light”. Air is attracted by the earth as is every other
substance and the total weight of the air is tremendous, roughly 6 x 1015
tons. This huge weight is always pressing on the surface of the earth but
since the forces come from all directions the resultant force is zero.

10




As air has weight, it exerts force on any object immersed in it. The
force per unit area is the air pressure. This pressure under standard
condition is about 1kg/cm2. As a result of this pressure very large forces
are exerted on even moderately large areas. On an ordinary window,
which measures say 1 metre by 2 metres, the force is 1kg/cm2 x 100cm x
200cm = 20,000kg =20 tons. Fortunately this large force is normally
balanced by another force equal in magnitude but opposite in direction on
the other side of the window for no ordinary window would of itself be
able to withstand so great a force. If a container such as an ordinary tin
can is closed tightly and air pumped out, it soon collapses because of the

. greater force on the outside. This action is used in certain types of con-
veyers. A spout is inserted into grain or other loose material, air is re-
moved from the spout by means of a blower, and the outside air pushes
the material up the spout. Freight cars or boats may be loaded or un-
loaded very quickly in this manner.

Air pressure can be measured by an instrument called barometer.
No one would need a barometer if the air pressure were always the same
everywhere. But it is not. It changes. The air may be pushing harder
on us right now than it was an hour ago. Or it may not be pushing so
hard. Besides, the air pressure in one place may be very much more or
less than that in some other place.

Reading Material

The Nucleus of an Atom

The nucleus of an atom is itself made up of elementary particles of which
there are two principal sorts: protons and neutrons.

-3 Proton is the basic particle of all atomic nuclei. It has a single positive
charge equal to that of an electron which is negative. Proton is a comparatively
heavy particle. ’

Neutron is a particle which is present in all nuclei except hydrogen. It
has a mass slightly larger than that of a proton, but no charge, either positive
or negative, a property which allows it, when free, to penetrate all nuclei. All

1




its atons.

1. practically ['prektikli] ad. J|
¥, L

2. unlimited [An’limitid] a. FLFREK

3. valency ['veilonsi] n. ({08 )
i (RTF)H

4, grade n. B§¢

i

7. due a. #H¥MHy
in due course
21484 HE
. distinct [di’stinkt] a. ARy
. gradually [gred3uli] ad.
10. invariably [in’veoriobli] ad. F
i
11. association [o’ssufi‘eifn] n. &
in association with
548 (H%R)
12. organized ['s:gonaizd] a.

HHAR: FH

O oo

12

5. complexity [kom’plekssti] n ¥

13.
14,
15.
16.
17.
18,

22.

23.
24,
25,

26.
27,
28.
29,

substances on the earth as well as out of it, whether gaseous, liquid or solid,
are made up of atoms. There are 107 elements including all matter as found in
nature, and the difference between one element and another is in the structure of

The number of protons in the nucleus of an element determines its atomic
number; while the total of protons and neutrons its atomic weight.

Lesson Five

New Words and Expressions

distinction [di’stinkfn] n. X8|
inorganic ['ino:'genik] a. EH &
organic [o:genik] a. HHM
division [di'viza] n. #[73; R4
rock n. BH

oxide ['ksaid] m. S{L%

2 s‘alt;‘[ao:m n # a. #ey

19
20. noimctel #. JEEM
5

sulphuric [sal'fjuerik] a. i
sulpburic acid BE
hydrochloric
['haidra’klo:rik] a. ELEH
hydrochloric acid # &
and so forth = and so on %%
fat n. JeRfS
carbohydrate
[ ka:bou’haidreit] n. B, B
K&
protein [‘prouti:n] n. BHR
dyestuff ['daistaf] n. ek}
alkaloid [‘@lkaloid] n. H:%p%
perfume ['po:fju:m] n FEH;
S




30. petroleum [pi‘trouliom] n. A¥h 40. physiology [‘fizi">lod3i] n. 47

31. endless [‘endlisi a. F3yey E
32, glance {[gla:ns] n —% —5 41. biochemistry

vi. B—  ['baiou’kemistri) n. Ayt
33. list n. B 42. biology [bai'olodii) n. H:ty¥:
34, indicate [indikeit] »r. iR 43. realize [Tiolaiz] v&. AR
35. manufacture 44, so-called a. f1if

[ menju’fektfa] v, €& 45. constituent [kon’stitjuent} a. 44
36. branch [bra:ntf] n. #[71; 4% RE n. R4y, BE
37. link v, &8 46. synthesize ['sinfosaiz] vt. &R
38. geology [d3ioladsil n. K= 47, artificial [‘a:ti’'fl] a. A3&H®
'39. metallurgy [mi‘telodsi] n. 5 48. embrace [im'breis] vr. 4%

&% ’
" Chemistry

The elements combine together in a practically unlimited number
of ways, determined by their valencies and chemical nature, to form
molecules of many grades of complexity, ranging from hydrogen mole-
cules, Hy, with two like atoms. to molecules built up of various kinds and
numbers of atoms. It was realized in due course that of all these distinct
forms of matter (substances, or chemical compounds) which gradually
became known, some occurred in lifeless mineral matter, while others were
invariably found in association with living, or “organized” matter. A
distinction was thus recognized in the cighteenth century, between inor-
ganic and organic substances. Thus arose the two great divisions of fhis
science known as INORGANIC CHEMISTRY and ORGANIC CHE-
MISTRY. .

Among the great variety of inorganic materials are, for example, the
gases oi the atmosphere, waters, rocks, minerals, metals and their oxides
and salts, non-metals and their compounds, such as sulphuric and hy-
drochloric acids, and so forth. Natural organic materials include plant
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and animal fats, carbohydrates, proteins, dyestuﬁ‘s, alkaloids, perfumeé,
alcohol, organic acids, rubber, coal, petroleum, and so on, in almost
endless variety. A glance at such lists is sufficient to indicate that all the
great manufacturing industries, including agriculture, the oldest industry
* of all, have much to do with these two great branches of chemistry. Inor- -
ganic chemistry is linked closely to geology, mineralogy, and metallurgy;
organic chemistry to physiology, biochemistry, and biology in general. .

Not until the early part of the nineteenth century was it realized that
all the so-called natural organic compounds contain carbon as a con-
stituent element. At the present day many of the natural organic com-
pounds have been synthesized by artificial processes. Moreover, thou-
sands of artificial carbon compounds unknown in nature have been pro-
duced. Organic chemistry embraces all these compounds, so that now
organic chemistry is the chemistry of the carbon compounds. Inorganic
chemistry embraces all the others.

Reading Material
Organic  Chemistry

Organic chemistry is the chemistry of compounds of carbon. It may seem
strange to you that one element should have a type of chemistry of its own,
but carbon is an extraordinary clement. Not only can atoms of carbon join
up with other elements, but they can combine with themselves as well. Some
other elements can also do this, but not to the same extent as carbon. Carbon
atoms can join up to form chains and rings of various sizes. There seems
to be almost no limit to what they can do, or to the number that can join
together, The carbon atoms in these chains and rings are still able to
combine with other elements such as hydrogen, oxygen, nitrogen and
others. The carbon chain or ring makes the skeleton of the molecule and the
other elements are joined on to the sides of it. The number of different com-
pounds that can be formed in this way seems to be limitless. Thus has grown
up a separate branch of chemistry that deals sblely with compounds of carbon.
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It is called organic chemistry because at one time it was thought that these

compounds were only produced in living organisms.

Now we know they can

be made in the laboratory, and organic chemistry includes the chemistry of
dyes, drugs, insecticides, plastics and petroleum as well as that of living things.
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12,
13.
14.

15.

16.
17.
18.
19.
20.
21.

Lesson Six

New Words and Expressions

. nectar ['nekts] n. 7E%

. honey [‘hani] n. K&

. bee n. W

. sweet a. FHH

. watery ['woteri] 2. KA£8

. fuid [fuid] a. FHkey n. Hik
. specific [spo’sifik] a. #Fa

. flavour n. (&)

. associate [o’'soufieit] vr., vi B2
. draw [dro:] vt. JB(BY); B|;

A

(drew, drawn)
disappear [dise’pia] vi. {4
crop n. Y3k
saliva [solaive] n. mE¥
transformation

[trensfo'meifn] n %4k,
cane-sugar [kein-"fugs] n. |
;-3
grape-sugar n. &%
fruit-sugar [fru:t-"fugs] n. Bl
deposit [di'pozit] vt. W72
waxen [‘waxksn] a. EH
cell n ¥p; 4Hf; @ik
store ve. WBiF

22,
23,
24,

25.

26
27
28
29.
30.

31.
32.
33

34,
35.
36.
37.

38.
39.
40.
41.

pollen [‘polon] n.

hive n. &R

numerous [‘nju:morss] a.
HEN

bread [bred] n. WEHf; &%
bee-bread ik HRK

daily a. &R

queen n. (FHM ) KE

healthy [helfi} o. 248

surplus ['so:ples] a. B4nh

community [ko'mju:nsti] n.
e B

last [la:st] vi %

minimum ['minimom] ». /MMt

imperative [im'perativ] a. #HR
Bipig: ] ‘

factor n. BRE

conversion [kon'va:fn] n. g3

removal [rimu:vl] n.

superfluous [su:’ps:flucs] a. £
F:3:

fan n. BT vt. B

wing n. $EE%

recall ve. H[E

aqueousy ['eikwios] a. &kt
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42, equivalent {i’kwivalont] a. % 45. house vt. i

i3] 46. precious [‘prefas] a. FHY
43, litre (lito] n. F ( ZMEBH) 47. construct [ken’strakt] vi. Hyz%
44, necessitate [ni‘sesiteit] ve. f§i--- 48. comparatively

&/, BE [kom'prativii] ad. ik

From Nectar to Honey

Nectar is a sweet watery fluid which in almost every case has a specific
flavour associated with the flower from which it is drawn by bees. This
specific flavour as a rule disappears in the honey, which is a much less
watery fluid than the nectar. The several changes which nectar undergoes
in becoming honey begin in the honey crop, where the saliva which is mixed
with the nectar starts the transformation of the cane-sugar of the nectar
into the grape-sugar and fruit-sugar of the honey, and this process con-
tinues after the fluid has been deposited in the waxen cells, The need of
honey in the hive surpasses tha_t of pollen, and the honey-cells are more
numerous than “bee-bread” cells. The stored honey and pollen serve
for the daily food of the workers, the drones, and the queen, but in a
healthy hive there is a surplus store, and this surplus store enables the
community of honey-bees to last year after year. Although in the winter
the activities of the hive drop to a minimum, still there is some movement
of the bees and so food is imperative.

The fresh nectar poured out of the body of the bee contains 80 per
cent of water and is very fluid. One of the most interesting factors in the
conversion of nectar to honey is the removal of the superfluous water.
The worker-bees after a hard day in the field return to the hive, and after
depositing their evening harvest, take their stand and begin fanning with
their wings. They continue this exercise hour after hour until the rising
of the sun recalls them to their harvest fields. A good hive will in the
course of a night drive an amount of aqueous vapor equivalent to 1.5
litres of water, and so gradually the amount of water is reduced from 80
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