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Hydrogen-powered Air Frelghter

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 forwzrd 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 plan, four nations —the
United States, Great Britain, West Germany, and Saudi Arabia
— would cach 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. 1If the project began in 1980, the planes
could be flying, Lockheed says, by 1987,



Cargo Compartment
"Cargo canacity106,3301bs (48,230kg)

Carge Doot

FUEL TANK

o

Fuel capacity 50,0701b8(22,711kg)
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hydrogen-powered ['haidridion
‘paued] a. LAE A HY

freighter ['freita] n. BHHL

airline ['salain] n. BiZE 2N

pinch [pint{] n. [H¥%

tight [tait] a. B

expensive [iks'pensiv] a. ({r#%)
Bty

petroleum [pi'trauljom] . Al

goal [goul] n. B#y, Bz

aircraft ['sokra:ft] n. (\LE¥
AR EHL

liquid-hydrogen ['likwid ‘'hai-
dridgen] n. @A

Lockheed Aircraft Co. ['Iokhi:d
'sskrq:ft 'kamponi] 8K
LIRARAT]

fleet [flitt] n. HLEE

modified ['modifaid] a. it
RO

haul [ho:l] v. 354y

2

cargo ['ka:gou] (pl. carices) n.
]

fuel tank ['fjusl 'tenk] . jh
W

install [in'sto:I] v 223

hold [hould] #. (%) #it

aft [a:ft] ad & ». RBIN(H)

combined [kom'baind] a. B
11y

capacity [ko'pasiti] n (f)
B’

nautical mile ['nottiksl mail] n.
WH,E (=1853.2 %)

quantity ['kwontiti] ». (8O &

Saudi Arabia ['saudi 9'reibjo]
n. PHRFHRIG

major ['meidta] a. FE

airport ['sopoit] n. (B ©HL
/]

underground ['andagraund] a.

W
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resorvels ['rezyow ] o

airfield [':0f1 Lil o (

Ui
pradus tion [pra'dakfon] s 4™
delivery [di'livori] n. %8 (£1) 1%
cost [kost] v. & n. {f} i
miflion ['miljan] n. [T
throw [Orou] . ¥ fEA
facility [fa'siliti] 7. %5 (F1

3]

(to) poswer... with... % (L))
N
(to) put forward {11}

iE

530

share [f22] vo s34, SRR

participzte [pa:'tisipeit] v. 21
(%)

gaverament ['gavonmont] n. B
nF

bittisa ['biljen] 2. -2

project ['prodiekt] ». 1E:

fly [fai] (flew, flown) v. {7,
Biis

S

Lirge guancities of J 0y, Xk
fi%
according to M3

@ The new craft, ... than present L-1011s. AR 420 B AIER, ®R
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An Unsolved Mysiery

Did you know that mystery of the sailing ship, the Mary
Ccleste, has never been solved 70

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
Morehouse looked through his telescope in surprise.  Whatever
was Captain Briggs doing? Then he looked again and saw that
the decks of the Mary Celeste were deserted. There was no
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one at the wheel and not a soul could be seen.

Captain Morehouse signalled to the Mary Celeste, but
no signol 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
Morchouse 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.®

" iC
unsolved ['an'solvd] a. FHKiFg sailing ['seilin] a. AXfTHY
5] sailing ship 7. WM

mystery ['mistori] #. B, phs Mary Celeste n. 5 - #¥% M
]



8o g)

Dei Gratian. 8- BBEH RS
(B 4)

harbour ['ha.bs] n YT ,HS

voyage ['void3] 7. Mii%,RifT

.Glbtaltar [d1i'broilts] n. HAF
BrGhAe)

uneventful ['ani'ventful]l ¢. I
Wik

mid-Atlantic [ot'lantik] n Xk
BETE

crew [kru:] n. kF, k85

sight [sait] v. HR

skipper ['skipa] n. B, VLK

captain ['keptin] 7. #3¥ . MK

Morchouse n. FRBIT(A L)

recognize ['rekograiz] v. kiR,
'N::]

Beniamin Briggs n. & &8 - 4
B#W(AL)

Sophia n. FALBE(A4)

cargo ['ka:gou] n. ¥y

alcohol ['zlkohol] n. Bk

unsteady ['an'stedi] a. APE:
By, R

course [kas] n. Rk

arift [drift] v.

tide [taid] n. ¥z .

telescope ['teliskaup} n. “Hinks

deck [dek] n. B

to set sall WL, FRL
6

2ad [di'zaitid] a. FEAN,
i)

wheel [wil] o ZE0R, RER

seul [soul] . A

signal ['signal] v. {48, T
=

investigate [in'vestijeit] v. P&
R

board [bo:d] n. BYEZ

vislence ['vaislons] . BAfF
7

intact [in‘tekt] a. FIRMG,58
Rl

cabin ['kabin] n. HLAS
captain’s cabin 47

undistarbed ['andis'ta:bd] ¢, #&
H2H PN, TR

betonging [bi'login) #. &4,

missing ['misiy] ¢ TRIY

man [man] v. £ i, Bl

authority [o:'Qoriti! . BURAE

inguiry [in'hwaiori] n. B, 18
i)

offer ['ofa] v. LI, AT

eccupant [okiupont] n. & Hi
# i

my:

toricusly [mis tiortoshi) ad.

R L

on ovepege BT



«a couple of deys =K at a nmoment’s notice — 5|
in surprise R MR
(to) go on board }-f%

T B

(@ Did you know that mystery of the sailing ship, the Mary
Celeste, has never been solved? iXRI:ME4r4y, Did you
know 2347, that B R THEM4. ik the Mary Celeste
2 the sailing ship pyREriE, & has never been solved Z#H
ERRAMWIER,

(® More surprising still, they found no sign of fire or violence
or death. 4J3{fy more surprising still Z4FEAE, FRIBIEAX
BRIEFFORE,

(3 The only things missing were the ship’s papers and her only
boat. 47'h missing £)5 5215, &1 things.

@ Yet not another word was ever heard of Captain Briges and:
his wife and child, or of the seven members of his crew. 4i
th not another word B 3:iF, was ever heard R, {Hh
or EIEMFA of BISRMIRAIGNZ &N word fIREIE, Ak
REHE word JREM,ATERAEES AR, OFRETH, B
BENBERIEZE,

ZEEX

— Ak R i

“HLRH - FEFETAE" S WAX AN TR BB KRBT, PR AE

187245 11 A ,“48 - MEBH/R"SAALNE BT, L
RO, B — AR, — P RES, Jk, R, K TFNRE
B 7S, SURSIATR L ANA X RA R RN - BT
ULRAERAE - MR RTS BMHN, ZRERA, iR
W AR RAE T RO ET NS LILRIEERTT, 245 L
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ZKF, B Ert R IE,

CELRE - AW DRORAIRRA, XAMIITARERBEA
T, BRENMKEMERTANET, FAAVNMKRRETH
LWEr RIE, IBTRRAT, BROTE - NN SN IR EREA,
BRI AT NSRS, TR LA AR,

BRSEHAN R I - WHLIE SRS, ARAKRARE
BEEJE R MBIRH = 2k TR —2/MER A LN LT PR, HE
BERDHEAEMHES, LITCERAKKBES L HETF, LR
AEWEE, EMEASSHE BNRARAKT, RORECHE
S, WIS, A LR IEICR, KR hEERDE,.
REMEEBEE KD, FERHREERAERAN LR — A8k,

BRBR, Mk, LR BMEAE-AIERRMEFT
B, RERAETIIAHEE: EREMBRALZAATXRE L 9
- EENETS, RBALNL, MEABRYR. EEADR, RE&
AEXRET RN, B8, SRARAMATUREIAR LBE
Ao EEBESES THRA B34 AR h HARE, BHIEERE, S
W - R SR A B R e A BBE, MBTTRFFAMBE, &
AR AREHWBEBE LT,

“HEE - EELRE Sl ATEYS, AR LARNAT 12
EIA, AT, BLEAREHA BRFGRELEZETOLGHEL &
WAW R EL A RN A,
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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 fofty 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? In an experiment he took a coffce 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. It went up and down, or turned over.
Tt was necessary to find a way to lift the vehicle high off the
surface.

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

9



it, With, this ,the. hovercraft can “fly” over waves or small
obstacles angd it dogs not go up ard down or turn.over.  But
the skirt must be exnemely strong or it break»ss and teata on
hard obstacles. . - .

. Who uses, the hovercrafi? Naturally, they are very useful
as sga 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, pringiple:of the air cushion has many other possibil-
ities. -, There.ig-the ‘‘hovertrain”, for example. With an air
cushion nndeg. it there is no friction to slow the train down.
It can travel yery fast— 300 m.p.h. to be exact.® A British
company built 8 prototype some time ago. It runs on an ele-
vated .coperete #rack with a linear induction motor. The train
has.ne driver;and-picks up power from a rail beside the track.

-Engineers . can-also use the air cushion principle for trans-
porting very heayvy loads over not very strong bridges or roads.
For example, “electrical transformers are very heavy, but an
air cushion under the vchicle 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
jeb.o
Farmers can use the hovercraft principle, too. Sometimes
they must spray their crops with insecticide. This is difficult
without an acroplane 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 ait cushion bed for pa-

10



tients with bad burns. The patient floats on a cushion of air
and there is little pressure on his burns. He is comfortable

and Li» burns heal quickly.

There 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 coffee tins.®

8

cushion ['kufan] n. #F

transport [trens'poit] #. BH;
BRHT

air cushion transport S # A%

hovercraft ['hova'kra:ft] n. &
1.3

float [flout] v. &, 82

channel ['tjzol] n. ¥k, kiE

passenger ['pasindia] n. EE,
wE

m. p. h. =mile per hour 4/
%R

ferryboat ['feribout] n. FEIEAL

wave [weiv] n. ¥ kW

vehicles ['vitikl] n. ZE TR (%E
5,8 5, 6L AR R R
#

base |[beis] n. ¥

velue ['volju(ym] n. EE, 1§

L

iC

power unit #) h4AH

economical [ iks'nomikal] a. ¥
EOT: 0 iR A

edge [ed1] n. 351,%

fix [fiks] v. 2%

connect [ka'nekt] v. yE#5, %4

apparatus [ poa'reitos] n. U8,
B, ER

fan [fen] 7. R, BRH

gap [g=p] n. [IFA.MR. 81

pressure ['prefo] n. K

ratio ['reifiou] n. tb¥

company ['kampani] 7. AH,
W

prototype ['proutotaip] n. R,
B

sinooth [smu:d] a. EMNG, X
i gio)

rough [raf] a. $|¥EN, XN

surface ['so:fis] n. RN
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flexible ['fleksobl] a. Fdilh,
§-%4:0]

rubber ['rabs] n. #is, K

skirt [skoit] n.

inflatable [in'fleitobl] a. AR
5]

jet [dzet] n WA, 5K

obstacle ['obstekl] #. B3

extremely [iks'trizmli] a. $eH,
Bt AL

sandpank ['send'begk] 7.
Y, v, vo i

rapids ['repid] 7. (EALED
A, imi

possibility [,poss'biliti] 7. AfRE
s CEREBOTRER ANE,
ik ,

friction ['frikfon] n. BE#,FAT

elevated ['eliveitid] a. F M,
REN

concrete ['konkri:t] . jR#EL,
y, 113

track [trzk] n HL3E

lincar ['linid] a. £fy,HIRH

induction [in'dakfon] n. BRIBL
2

the Channel 3% F#EHk

(to) lift up 382, 4%i

a great volume of K&t

(to) go up and down Lk LT T,

12

induction motor ¥R s #ibl,

rail [reil] 7. B (50 B8 &RF

principle ['prinsopl] n. M, JE
2

load [loud] n. fi#, BH

transformer [trns' formo] n. 25
2%

wheel [hwiil] n. 45

strengthen ['stren®on] v. B,
B33 H

expensive [iks'pensiv] a. &t
0]

spray [sprei] v. W4t

insecticide [in'sektisaid] n. #
b

damage ['demidy] v. H#,H
S

patient ['peifent] n. KA

burn [bo:n] n. B, Fofh

heal [hi:l] v. WAk, B E SRR

application [ @pli'keifon] n. Bi
M. &R

caravan ['keroven] n. FiBA, it
TR EBA

hover ['hove] v. M kE,i#H

L

LT3
(to) turn over B%: 1R, ITH
(to) pick up 133
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(1) It was necessary to find a way to lift the vehicle high off
the surface. 4gdt it £ ERATIE, KERIEL tofind a
way. to lift the vehicle high off the surface BAEA &iiniE
ETE, BIE way.

® It can travel very fast — 300 m.p.h, to be exact. 4 to be
exact TERMERIE,

® It is not necessary for people to always live in the same
place now. 4k always JK#E to fi1 live 2[d,{ff to live %
ARAENBEE R.

@ And it all began with two old coffee tins. gbib it 485}
B ERR.
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