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UNIT I

Task 1.

1. Read and memorize the following words and word combina-
tions:
soar (v.) - IapiTh, BHCOKO JETaTh
gsetback (n.) - Heyzauya
remedial (adj.) - JneveOHHI
succeed (v.) - JIOO%RATHCA YCIexa
stipulation (n.) - YCJiOBHE
to stay aloft - GERIATHECA B BO3JyXe
trial run - HCIOHTATENBHUI MOAET
ominous = 3JM0BEWAI, YTDOXAKUMI
lurch (v.) - KpEIUTHCH
serutinize (v.) - BHAMATENBHO U3Yy4YaTh, NPOBSPATH

2, Read Text I.

Aviation First Setback

In 1908, flying was a miracle that had suddenly become
s0lid reality. After centuries of dreams it was at last for
man a fantastic escape from the limitations of earth-bound €x-
istence. Aviation enthusiasts let their imaginations socar, and
it seemed at first that all the most formidable obstacles had
been overcome.

Then, on September 17:; 1908, the newspapers headlined:
"§right Plane Falls. Army Lieutenant, e Passenger, Killed%,

It was a shocking blow, espacially fo all flying enthu-
siasts; who had been expecting & perhaps slow but steady
growth of flying techniques which would carxry man, step by
step snd mile by mile, farther and higher inte the firmament-
those wide reaches that symbolize all that is above our hopes
on earih. For the visionsry business man it meant = setback to
an incalculably vast new indusiry. For the experimanters whose
imaginetion and %ime and energy had been devoted to making
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£light possible, it was a keenly felt disappointment. For the
skeptic, it meant another, "I told you flying machines would
never really work."

Nowadays, many years later, the crash of a plane brings
into play the detective and remedial efforts of hundreds of
specialists, months of detailed study, the sifting of bits and
shreds of metal, engines, instruments, weather and flight te-
chniques, and all the relevant human factors that could have
any bearing on why any single elaborately designed and skill-
fully opereted plane of the thousands in the air at that mo~
ment should have gone down.

Up %o September of 1908, after four years of work on the
Wright and other machines, despite many minor mishaps, not
one drop of passenger blood had been spilled. Thne Wright's
was a do-it-yourself project, requiring intelligence, stub-
bornly maintained imagination, observation, and skill, carri-
ed on with extremely limited funds. The brothers had succeed-
ed where many others with greater backing had failed. The
first Wright plane flown was a simple contraption, and no one
knew betier than Orville and Wilbur that it was a primitive
type of a better machine yet to come. But it flew, and with
each ninor refinement and each test it flew better and farther.

The world's f{irst powered flight took place on December
17, 1903 = a straight-away run of about & hundred feet, It was
followed by developments in the control of balance, and with
practice the Wrights learned to make banked turns, teaching
themselves to guide their ungeinly machine through the vaza-
ries of air currents. With a slightly more powerful engine
they felt the machine could bear the weight of asnother seat
and a passenger.

By 1908, Wilbur had teken one plane to Burope for demon-
strations, and Orville, using a sister plane, prepered for &
series of tests at Fori lMeyer, Virginia, to prove to some-
what skeptical Army officers the machine's ability to meet
government contract specifications. One of the Army‘'s sti-
pulations was that it must carry & passenger a certain dis-
tance end retwn to the starting point.
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Somg days before the test, Orville had managed to stay
aloft for an hour and five minutes - then the world‘'s record =
and he bad carried Lieut. Frank Lahm on a shorter flight.

On the afternoon of September 17 Lieut.Thomas Selfridge
of the UL Army was given permission to take part in one of
Wrisht's triel runs. He scaled 173 pounds, which was a greater’
weight than the plane had ever carried. But Wright's craft
left the launching rail easily, and by the time it had made
three circuits of the parade grounds it had reached an alti-
tude of about one hundred and twenty-five feet.

At that height, Wright suddenly heard an ominocus tapping
sound behind him. He turned his head to look back over his
ghoulder and through the birdcage structure saw that a propel-
ler blade had splintered and cut vital control wires.

With his critical controls gone, Wright was helpless.The
machine lurched upward for a second, turned and then dived in
a sweeping plunge., However, some of the shock was absorbed by
the elevators which were set on a framework forward so that
Orville suffered only broken ribs and a fractured left leg and
pelvig, although Selfridge was pinned beneath the engine and
fatally injured.

The twisted tangle of wood, cloth, and wire was roped off
from the curious mobs that gathered and was carefully scruti-
nized by Army people. There were no aviation experts then;
Wright end Charley Taylor, who had heliped build the engine and
the airplane, were the only men on the the gpot gualified by
axperience to judge the cause of the accident. Wright, after
his quick backward glance, had surmised instantly where the
seat of the trouble lsy.

 lotes to the text:
tiymement - (03T.) HeG0, HEGOCBOZL
ungainly - HENOBREHR, Heyrmmmelt
vagaries = [IPUYYIH, KaOpW3y

3. Find synonyms:
firmement test flight



setback : to investigate

remedial to roll
stipulation medical

to stay aloft condition

trial run sky

to lurch ' failure

to scrutinize to keep in the air

4. Head Text 1 agein, find sentences with tne words to memo=~
rize and translate taese sentences.

5. make up sentences of your own wita tae words to pe me:o-

rize.
6. Use in the shori situation of your own:
a) trial run, %o stay aloft, to lurch ominous, setback;
b) to scrutinize, stipulation, contraption, to succeed,
ungainly.

7. Speek cn: aj the Wright brothers Iirst plaue;
b) the test flight of September 17, 1903.

Task 2.

1. Head Text 2.

Biography of a Reluctant Subject
(On "Binstein., The Life end [imes"
by R.Clark)
Avery biograpaer of Sinstein must be uncomfortably una~

ware of the potentially disapproving judgement implicit in a
remark from sinstein's owa Yautobiographical Notes¥:"That which
is egsential in the life of a man of my sort lies 'in "whut he
thinks", and "How he thinks®, and not in wiat he does or suf-
fars', "This can be read as rcasting doubt on the whele blogra-
phical unterprise, and we 40 ¥now that binstein was not parti-
cularly snthusiastic about any of the bicgraphies written about
im while lie waa alife. It can alao be read as & challenge to
the bicgrapher.
o



The great thing in his life - its very core - was his
scientific work, and it is up to the bisgrapher to make this
real w0 us. To do s0 tekes much more than exposition, popular
or technical, of Einstein's scientific achievement as they ap-
pear from the standpoint of present-day physics. we have to
see nils ideas developing, his work in progress, and to see this
work in tne contexit of the scientific problems of his time.
Tne goul is to grasp or at lenst to appreciate what Kinstein
meant when he wrote, “But the years of anxious searching in
the dark, with their intense longing, alternations cof confi-
dence and exhuustion, eand the firal emergence into the light=-
only wnose who nave experienced it can understand that". This
19 not to deny the legitimecy of our interest in the persoual
or tne public life of winstein. 1t could hardly be otherwise:
inis man wnose scientific achievements are the only parallel
to sewton's was an extraordinary human being in many other ways
as well.e Uf course we want to know as many detalls as we can

find about how he lived and what his relationships with hisg
fazily and friends were iike and what he did day by day, all
in the nope of understanding how this particulariinatance of
supremse human schdeveanent came about. and dinstein's unique
roiv a8 u public fij ure is both part of the history of ocur ti-
mes and & major aspect of his life after 1919, It is the easi-
est part of ais life to document, and the natural favourite of
pOpuLsT biograrners.

ciars in his book recognizes and says repeatedly that Bin-
gtein's scientific work meant more to him than snything else
in his life, but his book does mot often show us Einstein at
Work. Being not & scientist himself, Clark is gimply not able
t0 handle sinstein®s physics with the understanding and assu-
rence that are as much needed for popularization as they are
for teaching. He i3 in no positiom to maske an independent ap~
prisal of the scientific importance of cfinstein®s paper and
the Jjudgements he does express are often misleading.

The real interest inm Clark‘s book lies im the wealth of
material that he presents concerning Einstein's external life.
He follows Zinstein®s concern for peace from his dissenting
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opinion on the German war effort in 1914 to his advocacy of
armed collective security against Hitler and his fight for
nuclear disarmament after 1945.

Notes to the text:
to deny - OTPIHLATH
to nandle = (37ech) pasdiparscd, OOCYRIATEH
challenge - BH30B
to grasp - CXBaTHTh CYTH, IIOCTHYB
Yo anaware of -HE€ OCO3H&BATH, HE OTAABATH cefe OTYETA B ...
to be in progress - PA3BUBATHECA
to be in no position ~ HE& #MeTh IIpaBa
to cast doubt - GPOCHTB TE€Hb COLHHEHUSA
the very core of - caMasg CYyTh
werely - OPOCTO, TONBKO
appraisal - OlEHKa

2. kake sure you understand everything properly. idead the
text egein or use a& dictionary if necassary.

3. When everything is perfectly clear, try to say:a)vhy is it
particularly difficult to write a biography of a scieantist?
b)How do you interpret the title of the text?

Task 3.

1. The following text is the first part of "747 Accident".
Translate 1% orally or in writing (as your teacher recom-
mends you) using an Bnglish-Russian Aviation Dictionary.

2. Give the title %o this text.

3. Render its contents in few written seuntences in snglissa.

T47 hccident
The accident was notified to the Accidents Investigation Branch
at 19 10 hr.(All times in this report are JLT based on a

24-hr. clock) on Dec.27, 1979 &nd an investigation commenced
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that night. The United States Accredited Representative toge-
ther with his advisers arrived in London the following day and
participated fully in the investigation.
The accident nappened while the aircraft was being landed on
runway 23 at London's Heathrow Airport. At touchdown the No.4
pylon forward bulkhead, which supports the front of the engine’
‘began to brsek free of the pylon bescause of weakening by fa-
tigue and other preexisting damsge.
The resulting dowawards movement of the engine during the lan-
ding roll ruptured the engine fuel feed pipe and several other
‘connections with the engine including engine monitoring and
fire warning circuitry. The high volume of fuel issuing from
the ruptured fuel pipe caused a severe fire to develop under
the No.4 pylon. The fire continued until the crew physically
observed the fire as the aircraft was being turned off the run-
way at block T77(0), at which point the fire drill waa caerried
out. This resulted in the closurs of the fuel shut-off valve
in the wing. The aircraft was. brought to a halt and the air-
port fire service quickly brought the residual fire under
control. i e g
The report notes that the No.4 engine was involved in e colli-
3ion with a beaggage container-(igloo) at Chicago Airport three
years prior to the accident. It concludes that this collision
may heve been the initiating event in the chain of structural
breakdown which culminated in the separation of the pylosn
forward bulkbead, which was the direct cause of the accident.
The report analyzes the bulkhead failuwe and conciudes that
the failure of the bulkhead did not arige from any defect of
design or defisiency in the certification process. However, -
deficiencies in the approved meintenance inspection precedu-
res are considered to heve contributed to the defect in the
forward bulhead progressing to the point of failure.
The report reviews the concept whereby the pylon is designed
to ssparaie cleanly at a predetermined load level in eorder to
protect the wing structure from damage. The concept itself
is not questioned, but the lack of any form of sutomatic
fuel shut ¢f’ that would operats coincidentaily with pylen
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or nacelle separation is criticzed and a recommendation is

mada to that effect.
: (To be continued)

UNI® II

Task 1.

1. Memorize the followinyg words and word combinatious:
1. minute({adj) = ! : Medidt, Hes3HaWITCABHNT

2. malfunction - HEHCIpaBHasA padora, oTKas

3. to handle - (3&.) yIpaBaATh

4. to put in force = BBOIUTb B HeicTBue

5. flyability = ODHI'ORHOCT: K HOJETAM

6. to amend = HCIPABAATH, YAYWATS

7. Zreight - Tpys

8. consecutive - Nocaemywumait

9. fallibility - NOJBEDPREHHOCTH HENCIPABHOCTII

10. crate (%apr.) - caMonér, aBTOLOCWIb

old crate {(amep.) - npanmyaeT(o6 aBronosune)
rpod (o camonére)
2. Read the following text:

Today before a plane is sllowed to go into service on the
world's airlines, it must be certified %to make sure that no
minute part shows a sign of weakness that could interfere

with safe operation, and later regular inspection
of experts is required, so that any indication of
tion can be corrected at once. Experfs check each
ability to handle the type of craft it is to fly.
an accident does occur, a special trained group -
of the air - move in to ferret out the cause, and

by a bevy
malfunc-
crew's
And when
deteqtives
new regu-

lations are put in force to prevent that kind of trouble

from reoccurring.

*

There are today over 1700 United States airlines of a dozen
different typescarrying passengers across the United States

10



airlines of a dozen different types carrying passengers
across the U.S. ‘ i L
and overseas under the strictes. observation, and supervisgion
applies also to innumerable foreign carriers landing in the
UeSe, which must be registered for flyability.
The United States government agencies responsible for control-'
ling this multiple traffic of the skies are the Civil Aerc-
nautics Administration - CAA - under the Secretary of Commerce,
which issues licenses for aircrafi and their crews and provi-
des facilities for control over the country's airways, and the
Civil Aeronautics Board - CAB. Both were brought intc being
by the Civil Aeronautics Act of 1938 - amended for greater
effeciveness later.
The CAB derives its authority directly from Congress as an in-
dependent agency with quasi~judicial powers including the ini-
tiation of legislative acts; promulgates into law all U.S.
Civil Air Regulations under which all commercial aviation in
the countiry operates. Thus it enforces all safety rules for
all air carriers of any sort - either passenger or freight -
and it is the Bureau of Safety which investigates and analy-~
zes accidents. Although it brings in, either officially ox
unofficially other experts from every field of airplane menu-~
facture, it is this board which handles every minute factor
involved. :
The 1986 U.S. safety record for air carriers is a continuation
of = consecutive six~year period in which there occured less
than one fatality per 100 million passenger miles flown. In
contrast to this there were about iwo end a hslf per 100 million
for private automobile travel; 0.21 fatalities per 100 milli~
on pagsenger miles in railroad transport; and about 0.40 per
the same equatioan for busses.
The number of safe flights relative to the accident toll is
apt to go unnoticed by the average individual, since so large
a proportion of the flights follow their airy courses in
darkness snd far, far away. For instance, nearly ainety loa-
ded planes cross the Atlantic Ocean in any given twenty-four
hours. Accoruing to the Dire¢tor of Flight Safety Reasarch of
the U.S.Alr Force, the Americen nmilitary alone keeps betwaen
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1100 and 1200 planes in the worldwide sir twenty-four hours
round the clock. and traversing much the same air space, an
even greater number of commercisl and private air cerriers
are simultaneously aloft.. :

The need for controls in this traffic volume ig obvious and
has for a long time been one of the major subjects for study
and rulings by responsible agencies. Transport accident, in-
volved ag it is with both occasional human error and the fal~
1ibility of working parts under extreme conditions, is and
always has been one of the difticulties of advancln° civi=
lizations.

It is recognized that air eccidents ere due to three main
causes: weather; structural or: design tailure, and hwian er-
ror. The pilots who flew the -open-air crates that had barely
evolved from thé_primitive Wright models in dorld idar I, end
the test pilots who since that time; have flown the experi-
‘mental planes-of the_recgnt‘past,'know a1l too well the extent
of styuctural and design improvement that have dbrought us
todayﬁs magnificent jets and maésive transports. But the fiy-~
ing age bhas veen one of alnost precipifous progress and de-
mand for what in the Wrights' day would have been considered
superhuman technologica; flying achievements. it is no won-
der then that flying craft, which were at first endowed with
mysticism in the lay mind should sometimes nowadays seem al-
most too complex for the welfare of mankind. Actually, in
this period, the remembered fantasy of the air batiles of

the two great wars of our day heve probably done as much as
enything alse to perpetuate the public’s feelings toward
flying. In reality, the manufecture and flight control of
present day air ftransports is es well-conceived and regulat-
ed a business as the building and running of trains and ships
by railroad and shipping companies. The interrelation emong
the three main causes of the air accidents that do occur to
planes creates a problem for the CAB and sll those respon-
sible for flight safety, and i} is the CAB's job to disco-
ver what ome failure or combination of failures brought

about eamch crash., Becsuse soms smell structural fallure or
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human error occasionally leaves no recognizable trace, the
origin of a disaster may never be determined,but there have
been very few accidents whome causes could not be explained,
and even when the determining factor in the disaster cannot be
proved any suspected smource of trouble is dealt with as though
it were responasible for the trouble and the suspected weakness'
is eliminated in all planes of the asame type.

Notes to the text:
1. to perpetuaste - YBEKOBe4UnBATH, COXDAHUTE: HaBCETIa
2. bevy(n) - KOMIAHUR, codpanrue
3. to ferret cut - Da3BEINBAaTh, DaA3Yy3HABATH
4. legislative acts - 3AKOHOIATENBHHE GKTH
5. to promulsate = OCHEDONOBATH, PAMPOCTDAHATE
6. precipitous - CTPEMHTEABHNIl

3. Find synonyms:

minute to investigate
bevy air worthiness
malfunction cargo
to handle to improve
to ferret out minoxr
flyability to control
to amend failure
freight group
4. Find the propar equiéalanta to the words:
to perpetuate wmake amth known to the public
crate coming one after the other;
bo promuliate an 0ld automobile or plane
consecutive to prevent smth or smb from

being forgotten

Make up a sifuation in which you might use the foliowing
words:

minute, malfunction, to ferret out, Llyability, o amend,
{81libility, crate.

i
»
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6. Spesak on:
8) the main mdministrative bodies responsible for air traf-
fic in the USA;
b) reasons for greater trsrtic controls.
c) causes of air accidents.

. Teo Give the title to Texti,
Tesk 2
1« Read Text 2.

Haxmed Station in Space - Will It Ply?

A space station has long been on. NA.;A'a wigh list, bus
many potential users are unenthusiastic, The Nationsl Academy.
of Sciences , for example, sees ™no scientific need for a
space station in this century,® contending it would consume
funds for such ventures as unmanned pléx}eta.ry probes,

Analysts at the Office “0f Henagement ‘and Budget content
that HASA's 8—hillion~dollar projact estimate is far too low..
OMB experts testified that costs might hit. 20 hillion.

NASA argues that the project could lead to a lucrative
factory in the sky making such products as electronic erystals
and superstrong metals that canm be manufactured only in
weightlessness.

Already, engineers at HASA end eight aerospace companies
have designs on the drawing boards. Plens call for e station
regembling a Tinkértoy arrengement of manned modules, fuel
cells, platforms and solar panels. It wpuld be built in stages
at sn altitude of nearly 250 miles. Once completed, it would
house six to eight persons who would stay in orbit for up to
six months.

4 key to its success is the sgpace shutile, which would
ferry astronauts and supplies $o it.

Several law makers are against funding to start thg pro=
ject. Senator Williem Proxmire (D-dis.) denounced the plar as
& "white elephant®, Representative Bruce Vento (D-Minn) dec-
lared that Reagan is ®willing to spend billioms to house as-
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tronauts in space, but he won't support housing for needy
Anericans on earth®,
Notes to the text:
lucrative - NpROHNBHEY, moxONHME
to ferry « o carry ;
lavmakers - 3aKOHONATENH
 "white elephant® -  “Cesmit CHLOH "~DOYBTHHIE, HO OYeHD OOpeMeHE-

TeaBHE] gap
2. Pind English equivalents for:
GecInorHui CBEPXITPOYHHE MATEPUAR
IIHJXOTPIPYGMEIZ HeBeCOMOCTS

obnraemst (Rmarofl) oTCER

3. Answer the following gquestions:

a) #What organizations and individuals were involved inte ihe
discusgsiong concerning the space station?

b} Who of them supported it and what were their reasons?

c) Who was against the station and why?

Task 3
1. This part of the text ig to be translated orally.

2. #Write an English annotation of it.

747 Acoident
FACTUAL INFORMATION
History of the flight.
The aircarft wes engaged in & sheduled international cargo
£light from JFK airport. New York, to lonmdon‘s Heathrow. The
only occupants were the three flight orew members, pamely the
commander, copilot and f£light enginser. The alrcrait departed
from New York at 1201 hr. on Dec.27 and after an uneventful
£light, was landed manually by the ccmandor on runway 23 at
Heathrow at 1839 hr.
After a heavy touchdown, the commander applied reverse thrusi
and the flight data recorder (¥DR) resdout indicated that
maxilmum reverse ongine pressure ratio (EPR) was obtained on
all four engines. Shortly afterwards the flight engineer re-
ported that tne exhaust gus temperature (BGT) wes approaching
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limits on Ho«4 engine,whereupon the commander began to reduce
reverse thrust on all engines, 4s he did so, he feli the liad
thrust lever give a gudden jerk and thereafter become im-
movable.

4fter reverse thrust had been canceled on the other three en=-
gines, it beceme gpparent to the crew that No.4 was not deli-
vering reverse tnrust, notwithetanding the position of the
thrust lever. All the instrument indications were that the eu-
gine had run down and flamed out. The FDR read out showed that
No.4 engine had ceased to deliver reverse thrusi some 15 sec.
after selection and some 10 sec. before reverse was canceled
on the other three engines. '

The indicated air speed {(IAS) at the time reverse thrust was
lost on No.4 was 80 kt. dhile the aircraft wes wmoeving slowly
clear of the runway to the right, the copilot observed a large
fire in the region of Noe«4 engine, although tnere was no fire
warning indication of this on the flight deck. The copilot im-
mediately reported the fire to air traffic control (ATC) who
had by then alresdy activated the crash alarm. The crew car-
ried oui the engine fire drill amd astopped the aircraft clear
of the runway on a link taxiway at Block 77{0). The other en~-
gines were shut down. :

The fire was brought rapidly under control by the airport fire
service which arrived on the 8ceune as the aircrafi cleared the
runway. An emergency evacuation was therefore considered by
the commander %0 be unnecessary.

Injuries to persons. Hona,

Damage to aireraft . There was substantial damage to the
Ho.4 engine support stiructure and alsc fire damage to the
outer starboard wing, engine and pylon fairings.

Other damage. Hones

Personnel Information. Commender: kale, age 538. License%_
4irline Trensport Pilot issued on Hove. 19, 1976. 4 first-class
medical certificate was last issued on July 17, 1979. Aircraft
ratings: DC4, DC8, C46, BTOT, B720, 5727, BT47.Flying expe-
rience: Total om all types: 29,900 hr. Total on the BT47:
1,423 hxe
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-Copilot: lale, age 44. License: Airline Transport Pilot
issued on Apr. 26, 1973. A firgst-class medical certificate was
last issued on July 12, 1979. Aircraft ratings: DC8, B707,
8720, B 747. Flying experieuce: Total on all types: 8,159hr.
Totanl on the 3747: 3,559 hr.
Flight engineer: lNale, age 56. License: Commercial Pilot
igsued on Apr. -1, 1965. Flight snzgineer issued on Apr.12, 1967,
rated for iturbojet powered asircraft. A second-class medical
certiricate last was issued on liar.16, 1979, Flying experience:
Total on all types: 18,034 hr. Total on the B747: 4,642 hr,
dest and duty periods: bach crew member had been on dubty for
T ar.’d min. at the time of the accident. Prior to reporting
for duty at lew York, each crew member had had a rest period
of a1 least 24 hr.
Alrcraft information. veneral information:
Type: Boeing T47-121 - Freight Transport. U.S. Registration:
K77124. Serial Lo:19661. Date of manufacture:dug. 1, 1970,
Hegistered owner: Pan American World Airways, Ilac., since
ARZe20, 1370.Certificate of airworthiness: dated Aug.i, 1970.
Validity subdbject to the aircraft being maintained in sccor-
dance wita approved maintensnce procedures. Conversion to car-
go configuration: Kay 30, 1975. Total airframe hours: 34,615.
Total ¢ycies: 9,505, Total cycles : 9,505. Total hours Nc.4
pylon: 34,015. Type of engines:; Four Pratt and #hitney JTSDm‘
=7D. 0. 4 engine:Serial No.662388. kenufactured: Feb.S,1970.
Installed in N771PA:3ept. 2,1979. Hours since installation:
1,269, Hours since najor overhaul: 1,269, Hours since new:
27,924,
Aircraft weight and loading: The maximum takecff weight was
749,0001b. and the maximum landing weight was 630,000 1b. Ac-
tual weights were 743,000 1b. and 547,000 1b. respectively.
The permitted range of the center of gravity (CG) was between
15% and 31% of mean aerodynamic chord (MAC).CG position was
215 MAC at landing.
liaintenance: 4 review of the Maintenance history of N771PA
found that the aircraft hed been maintained in sccordance with
approved maintenance programes under existing Federal Avia-
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tion Regulations. All applicable airworthiness directives were
recorded and had been complied with, and service difficulty
reports and mechanical interruption sumnary reports were in
ordere

The aircraft maintenance lcgs were examined in detail for a
period of six months prior to the accident, The review noted
a number of discrepancies recorded relating to lo.4 engine
reversal. Also on Aug.9, 1978, the forward and aft upper mount
fittings were found to possess "excessive" play during the
preinstallation inspection of No.4 engine.

On Jan.6, 1979, during the engine preinstsllation inspection
of No-4 pylon the inspector observed a missing bushing and
excesgsive play in the forwerd mounts and that excessive play
existed in the aft upper mount fitting,

The aircraft was cleared to fly in this condition until the
next engine change. An unscheduled engina change was carried
out on Aug.26, 1979, when & "loener" engine from another air-
line was installsd as e result of high exhaust gas temperafure
on No.4 eng:.nee

On “Sept.12, 1979. the aircratt returned to JFK where the
"loaner®™ engine was removed and replaced by the unit which
remained in service until the accident. At this time, the aft
engine mount waes found to be beyond msnufacture’s limits and
a repeir was carried out involving the installation of new
bolts and busghings in the pylon strut aft mount $o reduce the
play within permiseible limits. A replacement aft ‘engine mount
fitting was ordered, which was programmmed for installation

at the next scheduled engine change.

The Pan Americen maintenance inspection schedules with res-
pect to the pylon structure require it to be inspected both
externally and internelly, but the forward "doghouse"™ fair-
ing, which covers the front face of the forward bulkhead,

was not scpeduled for removal preliminary to these inspections.
The interior of the pylon was inspectsd via the nacelle eg-
nipment access doors (NEBAD), end these pexrmit vhe rear face

of tha forward Lulkhnead only to be viewed. The forwerd falre
ing is scheduled for removal for the internal inspection
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of the fairing itself and also 1ts latching mechanism, part
of which 1s located on the forward face of the forward
bulkhead.
The locking mechanism of the bolis on the forward mount are
"key pointed"™ during this inspection. There is no structure
inspection of the forwerd bulkhead that specifically addres-
ses the forward side of the forward bulkhead. However, it is
understood that it is frequently examined on an opprtunity
basisy together with other areas of the aircraft's structure
.at times not necessarily dictated by the inspection sched-
ule.
The inspections scheduled during power plant removal/replace=~
nent do call for a detailed structural inspection of the ho~-
rizontal and vertical firewalls, i.e. the forward bulkhead
and the forward spar web, and these are carried out approxi-
mately every 2,575 f£light hr. » this being the average engine
removal time.
The NBADs were removed dumng the B19 check on Dec.12, 1979,
during which time no discrepancies were noted. The forward
fairing was last removed during a C-=7 inspection on June 8,
1979, again with no recorded discrepancies. The aircraft had
not been included in the Pan American strut sempling program
during the six-month period prior %o the accident.
The Boeing 747 Maintenance Program Development (BMPD) is de-
rived from the Handbook Maintenence Evaluation and Program
Development MSG - 1 and the PAA MRB Report, Boeing T47/747SP
Haintenance Program. The airline msintensnce program is, in
turn, derived from the BMPD, The BMPD requives a number cof
inspections of the forward bulkhead region and these are as
follows:
= Check engine mount support tittings and thmst links via -
the NBAD.
Cheek nacelle strut mteriora. firewalls end sealant (ribs,
spars and fittings) electrical, tubing etc. via the NEAD,
= A leak check of the horizontal fire walls at 20,000 hr.
Check fail safe bolts (forwerd mount).
= Check engine mounis, fireseal, cowl support structure,
! * 18



component heat shielding and drag struts.

UNIT III

Task 1.

1. Memorize the following words and words combinations:
1. ditch - &mEET
2. to cause - ONTH IOPIYIHOL
3. disaster - 0€La,HeCYACThbe,KaTacTposa
4. scrutiny — BHMMATENEHOE N3yUeHile
5. pinpoint - TOYHO OQIPeNENAT:, YKA3HBATL
6. shortcoming - HeZOCTaTOR, cjaadoe MecTo
7. to remedy = HCIDaRIATH
8. assigned ~ 3alanuuMk
Se repem. = Trevolution per minute
10. dial - (3%.) Dpadop
11. needle (31.) - crpenxa mpadopa
12, manifestly = OWEBHIHO , HBHO
13. bevel gear - KOEMYECKOe 3y0IaTOE KOJECO
14 1o decouple = OTCOEIIHATE
15, to err -omMGaTRCH

2, Read Text 1{.

Mechanical Paults
Non~air-uinded car owners sometimes say:"If anything

happens to my car I ven pull over %o the side or the road and
£ix it. But an airplene...". This isa't literaliy true, of
gourse; mechanical fallures do drive cars intc ditches. But
it is true that mechanical failure in the eir is justly view=-
ed with congiderably more than ordinary sericusness both by
the industry and pessengers., Small defects can cause dises-
terg, and unfortunately, after such air disaster the length
of time that a board of inquiry sometimes takes to track

down the cause %ends to clothe the matter in an aurs of
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mystery which compounds the disturbing effect. When any new
ty'pe, or new model of an older type of aircrafi is developed,
both the menufacturer and the licensing boards painstekingly
test every mechanical and structural part to assure its capa-
city for reliable performance. When, despite this pre-service
scrutiny and testing, a fault does make trouble it is the sa~
fety investigators! duty to pinpoint where the trouble lies.
In some cases, although the faulty part may be minute anda ap-
parently beyond suspicion, an inquiry inte the accident it
has caused can be just as long-drawn~ocuit as when an accident
is due to the failure of one of the plane’s larger systens.
liechanical malfunctions are often detected in flight and can
usually be corrected in the eir. The"squawk"™ sheet the crew
brings back from each flishf points out shoricomings to be
remedied by the maintenence men on the ground. It is only the
uncorrected malfunctidns that we hear about.

In July of 1956 a Trans-Cenada Air Lines plane was on its
way from Chicago to lontreal with thirty-one passengers.ihile
it was cruising at 19,000 feet above Flai Rock, Michigen, one
of its propellers began to act strangely and presently went
out of control..

The airliner, a Vickers Viscount » Was a relatively new
type of ship on the North American routes; built in England,
it was powered by four Rolls Royce Dart jet engines driving
propellers, and it had received thoroughgoing £light reliabi-
lity tests in Burope before ‘being cert:_lfie.dﬁ for service in the
UsSe and Canade. !

The Viscount which found itselt in trouble over Michigan
had been in service a little more than a year and in that
time had spent 2500 hours in the air. It hed that morning
nade the trip from Montreal to Chicage and. was on its way
back again.

The weather was good and there hed baen no intimation of
anything wrong. The two pilots, men with long airline expe-
rience, had had about 300 hours on ¥iscounts, The second pi-
lot had been certified as an eircraft commander, but on this
day he was being cheked out by the ship’s captain
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over that particular route = a rule of airline administration
before a pilot taekes command of his own ship over a course with
which he is not completely familiar. The ceptain was occupying
the co=-pilot's seat for the flight.

The plane had been moving smoothly aloft at its'assigned
altitude when the right outboard engine begah to lose speed,
and dropped well below its normal 13,600 rpm for cruising. As
the diel registered this aberration in No.4's speed, the two
men fixed their attention on it and were relieved when the
needle swung back to normal and remained there for five minu-
tes. But as they watched, they saw the engine revolutions rise
t0 14,000, and remlizing after a short time that some element
of the engine was manifestly not functioning properly, they
attempted to "feather™ the propeller of thnat unit. They were
appalled to find it impossible to stop the runaway overspeed
by either automatic or manual methods.

Faced now with an unquestionebly dengerous situation and
with the urgency of maintaining flying speed, they increased
the power of the three remaining engines, but this did nothing
to lessen the alarming rate at which Ho.4 continued to acce=
lerate. A4 quick rsdio plee to Iraffic Control Center at Detroit
gave the crew permisgion to make an emergency landing at
Windsor, Ontaric.

Making en lnusually rapid descent from 19,000 feei, the

captain ordered the cabin depressurized. At 9000 feet real
trouble overtook the craft. No.4 propeller wrenched loose and
one of . its blades hurtled into No.3 jet engine, passed com-
pletely through the engine's ¢il cooler, and a porticn ef it
crashed into the passenger cabin wall near ths first row of
seats. For the next nine minuvtes the two captains were wholly
seeupied trying to control the newly shattered No.3 engine,
dealing with the fire hazard in thaet power plant, and struggl-
ing to get the plane down safely. Not until they were on the
ground did they discover that the propeller blade had sliced
in%to the fuselage, killed one of the passengers, and injured
five othexs. }

So obgcure was the cause of the propeller's disintegre-
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tipn that it was not until eight months later that the Canadian
and CAB investigators were able to issue a report explaining it

The trouble had begun with the failure of a set of bevel
gears to fulfill their functions - to drive the fuel pump, pro-
peller control-unit, and oil pump - which caused oil starva-
tion in the parts the gears were there to serve. Aeronautical
annals showed no record of any malfunction of that kind before.

Unfortunately, however, the ultimate catastrophe of the
sheared propeller was not, the investigators believed, an ine-
vitable outcome of the trouble that developed with the engine's
sudden overspeed.

It had been a natural and ordinarily correct reaction of
tne pilots to try to get their craft to the ground at the ear-
liest possible moment. But by pushing the airspeed in the ra-
pid descent to make a landing from en altitude of 19,000 feet,
they had, in fact, said the experts on the itwo investigating
boards, agsgravated the condition that began in the failure of
the gears. If the ailing propeller had been "feathered® imme-
diately, wnen it began to behave abnormally, the controls ac=
tuating the feathering unit would still have worked. In the
beginning, the propeller withstood the pressure of what was
very nearly maximum rotational speed, but as the airspeed in-
creased, a strain was put on the propeller which it was not
designed to stend. and this stirain created a hazard that would
not nave existed if the craft had not been brought down at an
emergency rate of descent.

The final report, in which both the U.S. and Canadian bo-
ards concurred, was arrived at after searching study of the
engine parts and of the broken propeller components which were
recovered along the plane‘'s course. Its official language read:
"... the probable cause of this accident was the inflight se-
paration of the No.4 propeller as a result of excessive loads
induced by a descent at tco high an airspeed while the propel=-
ler was wind-milling decoupled from the engine and its rpm
was known to be uncontrolled".

When the 1nveatigators' work is done, the question in ma-
ny minds remains: Who was to blame? In most cases of accidents
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to aircraft it weuyld be unjust to plabe the blame on the acts
of any specific individusl; more often it is the conjunction

of the sudden elements of mulfunction, time pressure, and the
force of an habitual reaction that comes from excellent train-
ing in handling flight troubles, For, trained as & crew may be
to meet all kinds of possible emergencies the unforeseeable
factor exists as in all things. A pilot in one instance may err
by doing what in ninety-nine cases out of a hundred would be
the right thinge.

: Notes %o the text:
an aura of mystery - IOKDOB TaiHH
painstakingly - CTapaTenAbHO, THATEIABHO
"gquawk" sheet - OTCTaBMNl KYCOK
intimation - HaMEK, IpU3HAK ‘
to be revived ~ HCGIHTATH OCNEIYEHME
t0 be appalled - HCINTETH MCOYT, UCTDACEHiE
to hurtle - HECTUCH CO CBHCTOM, MMyMOM
%o shatter - Daz6uBaTh BIPECE3TH
to blame - BHHUTH

3¢ Find synonyms:

to causse to make mistake
disaster : to disconnect
painstakingly clearly
ghortcoming ~ catastrophe

to remedy disadvantage
manifestly s thoroughly

to decouple to lead to

t0 erxr . %o repair

4, In Point 1 and in the Notes to Text 1 find the words cor-
regponding to the explanations:

~ tp break into small fragments;

- to move at tremendous speed;

-~ to find smth (e.g. on the map or plan) accurately;

- g nayrow channel uade at the gide of the road to carry off
watsr; “
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- great or sudden misfortune, terrible accident.

5. Think of short situations in which you could use the fol~-
lowing words and word groups:

a) shortcoming, to cause, disaster, to err, manifestly;

b) dial, needle, to decouple, to remedy, assigned.

6. Speak on:

a) how the flight of the Vickers Viscount was going on;
b) how the crew behaved during the flight;

¢) who you think was to blame;

d) who the author believes to be guilty.

Task 2
1. Read Text 2.

Building a Space Station

By 1998, people will work and live on NASA's way station
to the stars.

Building the 19 billion space station Freedom will be an
edventure in itself. Between 1995 and 1998, 20 shuttle flights
will 1ift parts of the half-million-pound station into Zarth
orbit . Like kids with Tinkertoys, astronauts will assemble
16-foot carbon-fiber tubes into a 236=foot truss to form the
basic structure. At each end, huge, power generating solar ’
panels will swivel to face the sun. A mobile servicing centre,
a sort of remote-conirol travelling crane, will inch along the
truss. Its Canadian-made arm will manoceuvre heavy pieces,such
as the habitation module an’ three laboratory pods from the
U.S., Japan and European Space Agency.

Once Freedom is ready, eight international crew members
will spend 90-day tours on board to study the effects of mic-
rogravity, make exotic new materials and obsServe the universe.
Bach will have a bedroom {%the"bed" is a sleeping bag strapped
to a wall). They'll exercise on a treadmill and eat microwaved
food. Showers will consist of a quick squirt, soap and rinse;
a vacuum will suck up the drops for recycling., And s rescue
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vehicle is being designed in case of emergency. NASA added
tas lifeboat after Challenger exploded.

' Notes to the text:
to inch - MEUIEHHO NepenBiIIaTbCH, [OA3TI
{roadmil) - TpeHaxmép, "Oerobag nopoxka”
squirt =~ TOHKAL CTDYA
ringe - LROJOCKAH!IE, CHHBaHIE

2. Answer the quostions:
a) When main paris will the station conaisi of?
b} what will be the living conditiona for the crew?

3. Use the information of this text and texi 2 from Imit I}
and give as meny detalls as you cen concerning the apace
gtation.

Task 3

Now turn to the next part of ®*747 Accident™. Poliow tae ten-
cher's instructions in oral or written trauslation. #riie cown
some sentences to give the summary of the part. Try to mini-
mige the number of the sentences.

747 Accigent
The BMPD defines & check as a thorough exanination of an
item, component and/or system for general condition, as appli-
cable, with special emphasis, inter alia, oun proper attache
ment, fasteners, obvious damege and cracks.

The leak check referred to in the BFD schedule invol-
ves the flooding of the lower forward firewall ares in oxrder
4o check the integrity of the joints between the spar web and
the adjacent chord members. This inspection did not forz part
of the Pan Americsn inspection schedule until mid-1978. 1t had
not been performed on LT71P4 up to the time of the accident,
though it was scheduled to be carried out ai a later date.

B747 engine and strut design criteria: The ultimete de-
sign load factors for the JITID engine and pylon installation

in every case exceed those set out in Part 25 of the Federal
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Aviation Hequirements (PAR). In the case of landing loads,
the structure is ussessed as "not critical™ aegainst the FAR
Part 25 requirement of 10 FPS vertical velociiy.

_ The nacelle and pylon structure was designed to accert re-
verse thrust loads wultiplied by a factor of 2.5. The maximum
design load of the front engine mount on an outboard pylon is
61,700 1b, in the downwards direction.

A typical vertical load peak on %ouchdown is approximately
10,000 1b.,whichk increases with the application of reverse
thrust to approximately 15,000 lb. The greatest in-f1light lo~
ads on the forwerd mount in the downwards directiocn are met
during the descent when the engine thrust is at e minimum,

Previous incident: The aircraft was in collision with a
bassace 1gloo at Chicago airport om Hov.5, 1976, resulting in
lisht damage to the do.4 engine nacelle. At the time the air-
craft had flown 22,596 hr. and 6,295 cycles.
iieteorological information: After the accident, the Meteorolo-
gical Office provided a description of the weather at Heath-
row for the relevani period, The description contained the
following information: ‘

General situation: Warm seetor corditions with s strong
noist SH eirflow over the London area.

Jeather: loderate rain.

Cloud: 8 / 8 nimboatratus at 1,500 £t with varying scai-
tered to broken stratus at 1,000 £t, below the nimbostratus.

Vigibility: 5 im(3.11 mi.)

Wind: The 2znemometer readings from the site nearest the
puint of touchdowm indicated a relatively steady wind in the
pericd lmmsdistely preceding the landing. Average wind values
measured at 30=-sec. intervels for the twe min. leadiug up to
the moment of touchdown wers es follows:

203 deg./24 kto

202 deg./20 kt.

204 deg./18 Xt.

200 deg./18 kt. .

A gale wzyning was in foroce as was significaent meteorolo-
gical informetion {Sigmel ) regarding ocoasional severe tur-
bulenca,
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The latter was included in the broadcast by the Automatic
Terminal Information Service (ATIS) which the crew had receiv-
ed before commencing their approach to land.After the accident,
the crew reported that wind and turbulence had noi presented
any problem during the approach and landing.

The accident occurred during the ‘hours of darkness.

Aids to navigation.lNot relevant.

Communications. Before the aircraft's approach ATIS informa-
tion had . been satisfactorily received and communications es-
tablished in turn with Heathrow .Approach on 199.5 LHz., Heath-
row Tower on 118.7 lz., the latter frequency being the one in
use at the time of the accident.

After they had closed the engines down the crew were ad-
vised that the Flight Deck/Fire Service Communication Frequen-
cy of 121.6 MHz was available, but although they acknowledged
this message, no communication on that frequency was subsequen
tly established, presumably because the flight deck was evacu~
ated shortly afterwards.

Aercdrome and ground facilities. Heathrow Airport is at an
elevation of 80 ft. and has three runways,28L/10R, 28R/10L and
23/05, At the time of the accident single runway operation was
in force, using Runway 23, but with Runway 28L available on
request, Runway 23, the one used by N771 PA, is 2,357 meters
(7,733£f%.) long and 91 meters (299ft.) in width, with the whole
length available for landing. Construction is of concrete.
Approach lighting consists of high-intensity center-line lights
with four crogs-bars. Threshold lights are low-intensity gre-
ens, and runway lights are high-intensity bidirectional edge
lights. Visual Approach Slope Indicators (VASIs) and three-
bar VASIs are both installed, and both set at 3 deg.

At the time of the accident all lighting systems were ope-
rating and serviceable. The runway was wet.
Flight Recorders )

Flight data recorder (FDR). The aircraft was fitted with
a Lockheed 209 digital f£light data recorder, to Arine 573
gtandard. It was mounted in the aft equipment bay in the pre-
gsurized cabin. Twenty parameters plus 27 discrete switch po-
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sitions were recorded. Readout was carried out at the premi-
ses of the National Transportation Safety Board in Washington
D.C., as facilities did not exist in the U.K.

The whole 25-hr. record was replayed, outputting a limi-
ted number of parameters, in order to check if any heavy "g"
loads had been encountered and in fact none had. A full replay
of all paremeters was carried out for the descent on the acci=-
dent flight. The replays obtained were of very good quality
with few "dropouts".

The FDR indicates that the aircraft touched down with
about 1.5 deg. of nose-up pitch and 4 deg. of bank angle to
starboard and at a speed of 140 kt. XAS. The peak normal acce-
leration recorded on touchdown was 1.55 g, although as the sam~
pling rate was only 4 per sec. it is possible that the maxi-
mum normal acceleration experienced was sightly higher than
this. 4 hard landing is one involving & normal acceleration
in excess of 1.7 g. The peak lateral g recorded was 0.12 to
port and the descent rate on touchdown (from the radio alti-

meter) was 540ft./min,

By some 3-4 sec. after touchdown all four thrust revers-
ers had been deployed and maximum reverse engine pressure ratio
was obtained some 6-9 sec. after touchdown. Between 12,5 and
16.5 sec after touchdown No.4 engine's pressure ratios reduce
ed and the reverser position indications for that engine ree
verted to stowed, without any in-transit indications. The air-

craft continued its run with three engines in reverse thrust
until some 26-28 sec. after touchdown when the pressure ratio
was reduced end the reversers on'enginea one and three were
stowed by 50 sec. after touzhdown. The indications were that
engine two‘s reverser remeined in the deployed position.

Cockpit voice recorder (CVR). A Fairchild A100 CVR.was
fitted to the aircraft and was mounted beside the FDR. The
last 3 min. of the recording, which was of fair quality,were
transcribed.

(To be continued)
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Supplementary text

X = ¥Wing Aircrafi

The X-Wing is the mystery ship of the convertiplane world
It is designed to land and take off like e helicopter. In for-
ward flight, the rotor is stopped and the aircraft accelera-
tes like a fixed-wing seroplane. Its success depends on the
combination of many techniques, including circulation-control-
led 1lift; flight control by means of cyclic variation of 1ift,
rather than blade pitch; higher-harmonic control to damp vib-
ration; application of composites to produce a virtually ri-
gid four-blade rotor/wing; forward-sweep aerodynamics; use of
offset engine efflux to replace the normsl antitorgue tail
rotor; and a8 compound engine to produce both forward thrust
in wing-borne flight and shaft drive in the helicopter mode.

The idea has been under development for more than a de~
cade by Keman and Lockheed. Boeing Vertol has been investigat-
ing the rotor and control system since 1980, Sikorsky is test-
ing a full-scale X-Wing and will fit one to one of the Retor
Systems Research Aircraft (RSRA), which should fly in two years
time, or later.

Circulation-controlled 1ift applied to rotors was first
developed by the National Gas Turbine Establishment in 3ritain
anéd applied to the X-Wing by the US David Taylor Naval Ship
Research and Development Centre.X~Wing is now a joint venture
shared between the Defense Advenced Research Projects Agency
end the US Havy.

The X-Wing has four thick blades , each with a symmetri-
cal oval aerofoll section and very precise sgpenwise slots
above both the leading and trailing edges. The ratio of slot
width %o chord is critical. Air from an engine-driven blower
passes via the rotor hub inite the blade rocts through s stati-
onary ring of ports (whose area can be individuelly regulsted
by valves).These ports control %the cyclic distribution of the
airflow whick is then ducted to the slots in the blades. Boe~
ing employs 16 ports. Sikorsky more. The bicwn eir varies the
1ift of the.blade %o produce control without mechanical pitch

change.
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Some researchers believe that the Coanda effect, on which
the circulation-control effect, davelops shock-waves close to
the blowing slots, which so reduce the theoretical 1ift coef-
ficients of the blades as to make them unacceptably ineffici-
ent, Boeing Vertol claims that the losses are not great enough
to invalidate the concept.

The X-Wing compares well with a normal helicopter. Rotor
tip-speed is about 700ft/sec (213m/sec), some ten per cent
slower than average in helicopters. The disc loading is 151b/f@
(73kg/m"), which is little more than of a CH-53E, but less
than that of the JVX. The equivalent flapping hinge off-set,
which determines the control response {(or over-response) is s
very large 50 per cemt, compared with 30 per cent for the rigid
rotor Sikorsky ABC and five per cent or less for a normsl sin=-
gle~rotor helicopter. This requires the A-Wing ito have automa~
tic stebilization and to aplly higher-harmonics control in the
retor to demp the 3/rev and 5/rev vibrations, in order to re=
duce blade-root moments, and the 4/rev vibration in oxrder to
damp vertical oscillations. The blowing ports in the rotor hub
can be operated to superimpose this frequency control over the
normal cyclic blowing variastions.

I 4,000HP is needed for rotor shaft drive during hover,
it takes a further 500HP to drive the compressor supplying the
air jets. As forward speed builds up, required shaft power de-
clineg, but blower power increases. However, the ovarall pow=-
er requirement declines steadily, until some 2,500HP is suf-
ficient for both shaft and blower drive at 200kn (370km/h).

Although the X-Wing blades normally have no hinges at all
application in the form of a trimming control of from 11/2W
to 61/2e of collective.pitch could improve hover performance
by ten per cent.

The mosgt difficult f£light phase is conversion, which is
performed at around 200kn (370km/h), An X-Wing has beer stop-
ped in the NASA Ames full-ascale tunnel, with all controls
operating, in eight seconds using s rotor braks.
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13 VCTOPYUY PA3BUTHA ABUAIMU

Cocrasuresm: 1 0 7 e B ¥ Kk BaneHtnna Kpbesna
Ko BaneH ko Ceprefi Bukroposuy

Penakmop T.M.Kysnweuosna
TexH.pegaxtop I'.A.Ycaussa
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yHHRepeuTeTa WM. axanemuxa C.0l.Hoporesa.
443001 Camapa, yn. Ynbsamovckas, I8.



