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Hydrogen-powered Air Freighter

As airlines feel the ever more painful pinch of tight and
expensive petroleum fuel supplies, the goal of powering aircraft
with liquid-hydrogen fuel becomes ever more attractive. Now
Lockheed Aircraft Co. has put forward a plan for a four-coun-
try fleet of modified L-1011 freighters to begin hauling cargo
in 1987. The new craft, shown here in the picture, would be
35 feet longer than present L-1011's®. A large liquid-hydrogen
(LH) fuel tank would be installed forward of the cargo hold,
and a second, smaller LH tank aft, with a combined fuel ca-
pacity of 50,000 pounds. The plane could carry 106,000 pounds
of cargo over a range of 3,500 nautical miles.

Where would these large quantities of liquid hydrogen
come from? Under the Lockheed pluan, four nations — the
United Stutes, Great Britain, West Germany, and Saudi Arabia
— would each build its own LH plant near a major airport.
The fuel would be stored in underground reservoirs at the air-
fields.

Development, production, and delivery of four aircraft,
according to Lockheed, would cost about $650 million. Throw
in the LH plants and the special airport facilities, and the total
cost to be shared among the four participating governments
is about $1.38 billion. If the project began in 1980, the planes
could be flying, Lockheed says, by 1987.




Cargo Compartment
'Cargo canacity 106,3301bs (48,230kg)
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hydrogen-powered ['haidridion
'pausd] a. LLE 43

freighter ['freita] n. BEHIHL

airiine ['eslain] n. REZE 2V H]

pinch [pintf] ». W&

tight [tait] a. B

expensive [iks'pensiv] a. (I #%)
0]

petroleum [pi'trauljom] n. /M

goal [goul] n. BfY, Bix

aircraft ['sokra:ft] n. (AEX
HREDEHL

liquid-hydrogen ['likwid ‘'hai-
dridgan] n. RS

Lockheed Aircraft Co. ['bkhi:d
"sekra:ft 'kamponi] %%
Mz L]

fleat [fi:t] n. WLEE

medified ['modifaid] a. 3
(R

haal [ho:1] v. =8y

2
4

iC

cargo ['ka:gau] (pl. carzoes) n.
=4

fuel tank [‘fjusl 'teenk] n. 3f

install [in'storl] v 2238

hold [hauld] 7. (1}) £

aft [a:ft] ad. & n. BRI

combined [kom'baind] a. B
ffy

capacity [ko'pasiti] 7. (f7)4%
®

nautical mile ['no:tiksl mail] ».
HE,E (=1853.2 %)

quantity ['kwontiti] n.(¥) &

Saudi Arabia ['saudi a'reibjo]
n. ¥R

major ['meid1o] a. ZERY

airport ['sapoit] n. (B &L
B

underground ['andagraund] a.
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reservoir ['rezovwa:] » il
airtield ['sofi:ld] n. (COELIY
developvent [di'velopment] n.
i
production [pro'dakfon] n. Az
delivery [di'liveri] n. ()R
cost [kost] v. & n. {fi4
million ['miljen] n. T H
throw [Orou] n. #¥;HEA
facility [{o'siliti] n. & (¥ A

i)

(to) power... with,.. & (VLE)

7
(to) put forward it}

2%

shace [[50] v. £, FLE R

participate [pa:'tisipeit] v. &u
(5)

government ['gavanmont] 7. B
i3

billion ['biljon} n. L

preject ['prodiekt] n. T8

fly [flai] (flew, flown) v. %17,
%
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An Unsolved Mystery

Did you know that mystery of the sailing ship, the Mary
Celeste, has never been solved?®

The Dei Gratia set sail from New York harbour in No-
vember 1872 on a voyage to Gibraltar. The sea was calm, and
for a whole month the voyage was completely uneventful.
Then in mid-Atlantic the crew sighted a lonely ship. The skip-
per, Captain Morehouse, at once recognized it as the Mary
Celeste, because she had set sail only a couple of days before
the Dei Gratia. He knew that her captain, Benjamin Briggs,
had taken his wife and two-year-old daughter Sophia with him.
He had a crew of seven and his cargo was oil and alcohol.

The Mary Celeste was taking a very unsteady course.
She seemed to be drifting with the wind and tide. Captain
Morechouse looked through his telescope in surprise.  Whatever
was Captain Briggs doing? Then he looked again and saw that
the des:ks of the Mary Celeste were deserted.  There was no
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onc at the wheel and not a soul could be seen.

Captain Morehouse signalled to the Mary Celeste, but
no sign=l came back. Then he sent three of his crew in a small
boat to investigate. They went on board, but found no sign of
life. They found no sign of Captain Briggs or his wife or his
daughter. They found no sign of the crew. More surprising
still, they found no sign of fire or violence or death.® There
was nothing wrong with the ship. Her cargo was intact. The
captain’s cabin was undisturbed. No one’s belongings had
been touched. The only things missing were the ship’s papers
and her only boat.®

Clearly, the Captain and his family and the seven crew
had left the ship at a moments’ notice. But why? Captain
Morehouse ordered the three men to man the Mary Celeste
and follow him to Gibraltar. There she was examined again
by the authoritities. But they found nothing to explain why
she had been deserted. Inquiries went on for a long time,
but no one could offer an explanation. There was no storm
at that time and yet the Mary Celeste’s small boat never landed
anywhere. The boat and its occupants disappeared as mys-
teriously, as they left the ship.

The Mary Celeste was manned by a new crew and con-
tinued to sail the seas for another 12 years. Yet not another
word was ever heard of Captain Briggs and his wife and child,
or of the seven members of his crew.®

wm iC

unsslved ['an'solvd] a. ki sailing ['seilin] a. BFTHH
) ' sailing ship n. ¥LB
mystery ['mistori] n. Fj8s, #bh Mary Celeste n. I)B§ - XM
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ﬁ""(ﬁuﬁ

Dei Gratian. 1§ - #}ﬁ‘ﬂ%/ﬁ
C(BEA)

harbour U'ha:bs] o WO, i%rg

vcyage ['v:>1d3] n NidE, ﬂi’fr

Gibraltar [dz’ bro Ita] n. ﬁz’ﬁ
Bre(b4)

uneventful [‘Ani'ventful} . &
- Sdio I

mid-Atlantic [st'lentik] n. K
BEPE

crew [kru:] n. 7](%“- AHAR

sight [sait] v. R

skipper ['skipa] n. A5, Bl

captain ['keptin] n. B, M4

Morehouse n. FL/RZEHT(AR)

fecognize ['rekagnaiz] v. AR,
Wit

Benjamin Briggs n. 4 /A8 - A
EHHIAL)

Sophia n. ZEIEE(NH)

cargo ['ka:gou] n. 4y

alcohol ['zlkohol] 7. ks

unsteady ['an'stedi] a. R
W, AR

course [kois] n. B4R

drift [drift] v. ¥

tide [taid] ». ¥k .8

telescope ['icliskoup] n. Biiahs

deck [dek] n. B

» b
1o set sail S, FFRL
6

desert=d [di'ze:tid] a. 3&)\9’0,
wheol [witl] o TEB0EL, RER
soul [saul] oo A

signal ['signal] v. ‘RIS, T

5

investigate [in'vestigeit] v. {87
Boe

boaré {bo:ll n. A 8%

violence ['vaislans] n. £H1T
H

intact [in'tzkt] a. KT, 58
B it

cabin ['kabin] n. 4548
captain’s cabin ik

undist irbed ['andis'ta:bd] a. %
HZETHMN, P

belonging [bi'loyigl ». FiFi,

missing ['misig] 4. KR

man [man] v. £E--- B4R

authority [o:'0oriti] n. B AZL

inquiry [in'kwaiori] n. B, iR
Al

offer ['ofa] v. #£H,4F

occupant ['okjupent] n 5 H
#,5EZ

mystericusly [mis’ tioriesli] ad.

L5 R RSN TE
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on a voyage BAT



a couple of days =R at a moment’s notice — LA
in surprise H5H L HEAREY ]
(t0) go on board | §%

g B

(@ Did you know that mystery of the sailing ship, the Mary
Celeste, has never been solved? X E3:MES4, Did you
know 24y, that G154y R85 M4y, i the Mary Celeste
& the sailing ship fRri%,17iE has never been solved £3

ZRAMMEDEE,

® More surprising still, they found no sign of fire or violence
or death. 435y more surprising still ZFEAE, RRUEBEAY
BRI SR,

The orly things missing were the ship’s papers and her - only
boat. 4rh missing 5B EIE, 5 things.

Yet not another word was ever heard of Captain Briggs and
his wife and child, or of the seven members of his crew. 4y
r not another word 2 +:i%, was ever heard BiNIE, FHH
or FENHTWA of BISMHINEIRME % word fiE, Tk
U word FEM, ATEAEEN LR, NDFRETE,B
wEBEREZR,
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Air Cushion Transport

A hovercraft is a kind of boat, but it does not float on the



water. Tt floats on a cushion of air, and it can travel on water"

or land. The new hovercraft in the Channel can carry two
hundred and fifty passengers and thirty cars at sixty m.p.h,,
a fast speed for a boat. It can travel from England to France
in forty minutes (the ferryboats take almost three hours) and
it is more comfortable because it does not go up and down with
the waves. ,

But how does a hovercraft work? Air cushion vehicles are
not a new idea. But there was a problem. For a vehicle with
a large base a great volume of air was necessary to lift it up,
and of course a large power unit was necessary too. This was
not economical. Then in 1953 Christopher Cockerell, a Brit-
ish electronics engineer, had a new idea about the air cushion.
Why not have the air cushion only round the edge of the vehicle
bottom? Tn an experiment he took a cofle tin and cut the bot-~
tom out. Inside the tin he fixed a small coffee tin with a bot-
tom. Then he connected the apparatus to a small fan. The
air passed through the gap between the inside of the large tin
and the outside of the small one. The pressure of air round
the edge of the tins was strong; the power to weight ratio was
right.

Cockerell made a model hovercraft and a company began
to experiment with large ones. But there was another problem.
They made a prototype hovercraft and it travelled well over
smooth surfaces. But over rough surfaces and small waves
it travelled very badly. Tt went up and down, or turned over.
It was necessary to find a way to lift the vehicle high off the
sutface.™

The answer was the flexible rubber skirt. Usually this is
inflatable. The jet of air from the fan comes out just inside

9



ft. With this the hovercraft can “fly” over waves or small
obstacles. and it does not go up and down or turn over. But
the skirt must be extremely strong or it breaks and tears on
hard obstacles,

Who uses the hovercraft? Naturally, they are very useful
as sea and river ferries.. They are fast and comfortable. Some
rivers are difficult for boats to use because of sandbanks or
rapids.- But the: hovercraft can travel over these easily.

:The principlé: of the air cushion has many other possibil«
ities, * There is the “‘hovertrain”, for example. With an air
cushion under it there is no friction to slow the train down.
It can travel very fast — 300 m.p.h. to be exact.® A British
company built a prototype some time ago. It runs on an ele~
vated contrete tfack with a linear induction motor., The train
has no driver and picks up power from a rail beside the track.

Engineers can also use the air cushion principle for trans-
porting very heavy loads over not very strong bridges or roads.
For example, electrical transformers are very heavy, but an
air cushion under the vehicle transporting one spreads the load.
Then the weight under each wheel of the vehicle is small and
it is not necessary to strengthen the bridges — a very expensive
job. ce

Farmers can use the hovercraft principle, too. Sometimes
they must spray their crops with insecticide. This is difficult
without an aeroplane when the plants are growing because a
tractor damages the plants under its big, heavy wheels. But
with an air cushion tractor it is different. The air cushion
does not damage the young plants and the wheels are very
light.

In some hospitals doctors use the air cushion bed for pa-
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tients with bad burns. The patient floats on a cushion of air

and there is little pressure on his burns. He is comfortable

and Lis burns heual quickly.

Theie are other applications, too. People have air cush-

ion machines to cut the grass in their gardens. There are

hovercars and hoverbuses. There is hoverhome, too; a caravan
on an air cushion. It is not necessary for people to always
live in the same place now.® They can hover to a new place

after a few weeks.

And it all began with two old coflee tins.®@

i3

cushion ['kufon] n. ¥

transport [trans'pait] 7. IEHY;
B

air cushion transport £ A%

hovercraft ['hovo'kra:ft] n. &
Bt

float [flout] v. ¥#,Hi?

channel ['t{znl] ». ¥k, A

passenger ['pasindio] 7. K&,
¥4

m. p. h. =mile per hour £/}
3%

ferryboat ['feribsut] n. FEDERY

wave [weiv] n. 3 7R

vehicles ['virikl] n. EMTH(FE
L85 5, TR kbR R4
g

base [beis] n.

volwine ['volju()m] n. ‘A%,
B

iC
power unit 2 H4l

economical [,iko'nomikal] a. ¥
£ty 4 1Y

edge [ed3] n. 3,304

fix [fiks] v. 3%

connect [ka'nekt] v. iE§5, %8

apparatus [ @po'reites] n, {{3%,
B, ERE

fan [fen] n. R 51, %R

gap [gep] n f5G.0R, 8RO

pressure ['prefs] n. [E:h

ratio ['reifiou] n. }i#

company ['kamponi] 7. 2],
i)

prototype ['prautotaip] #n. F%d,
K

smooth [smu:d] a. E 5, %
e

rough [raf] a. BEEG) . THEM

surface ('sa:fis] . & i
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flexible ['fleksobl] a. iy,
4]

rubber {'rabo] n. 0%, 48

skivt [skaoit] n. S

inflatable [in'fleitobl] a. =]
4]

jet [dzet] n. miht, Kk

obstacle ['obstekl] n. &g

e{tremely [iks'triomli] a. %58,
8 |

sandbank ['send'begk] » ¥
L, I, Pk

rapids ['repid] 7. (EHER)
2k, T v

possibility [ pose'biliti] n. a[ B
s CE RSO WK ERT,
1574

friction ['frikfon] ». EE#,FAH

elevated ['eliveitid] a. F-1,
1M

concrete ['konkri:t] n. B4,
kiR

track [traek] n. 8

linear ['linio] a. £&f%,HLZM

indaction [in'dakfan] #. MERBL
E ]

the Channel & |5k

(to) lift up 382, 4%w

a great volume of K By

(t0) go up and down | LT T,

12

induction motor &R ZhHL .
rail [reil] n. #050), B4, kP
principle {'prinsapl] . F], &

i
load [loud] n. 4135, B8
transformer [treens'formo] n. 4%

i %5
wheel [hwi:l] n. %4
strengthen {'stregOsn] v. Ui,

fHRE D
expensive [iks'peunsiv] a. Fik

i
spray [sprei] v. Bf5f
insecticide [in'sektisaid] n.

B
damage ['demidz] v. fids, %

7N
patient ['peifont] n. 3% A
burn [bo:n] n. $44; H{5
heal [hi:]] v. J44&, (5 iRk
application [ ®pli'keifon] n. Rj

MH,ER
caravan ['kxooven] a. #BA, ik

B ZEBA
hover ['hova] v. #FE,FH

B
1315

(to) turn over % 5], 478
(t0) pick up 5%
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{1y 1t was necessary to find a way to lift the vehicle high off
the surface.  Ag it B4 fridfe s 2B, EETIELR tofind a
¢ way. to lift the vehicle high off the surface A kiiE):
EIE, 5 way.
(® It can travel very fast — 300 m.p.h. to be exact. 4y to be
: ‘:4) exact RAEAIARIE,
It is not necessary for people to always live in the same
place now. 4jth always J&%7E to fn live 2§, to live g4
SRR, BEF R
@ And it all began with two old coffee tins. Jpib it SRS
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