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DEPARTMINT CF TRANSPORTATION
AIRCRAFT INCIDENT REPORT

Adogted: October 7, 1370

Air PFrance
Boeing T47-128, F-BPVD
5t. Jean, P.Q., Canada

August 17, 1970

SYNOPSIS

Air France Flight 030, a Boeing Th7-128, F-BPVD, was a scheduled
passenger flight which originated at Chicago's O'Hare Internaticral
Airport at 1820 1/ e.d.t., on Augest 17, 1970. Its destination was
Orly Afrport, Paris, France, with an intemediate scheduled stop at
Montreal, P.Q., Canada, At departure fron Montreal, 174 revenue
passengers, two infants, and a erew of 17 were aboard the flight.

The flight froam Chictgo to Montreal was normal in every respect.
The takeoff from Montreal at 2226 was routine; however, approxirately
O minutes after takeoff, at 2235 at an altitule of 5,600 feet m.s.1.,
a separation of the seccrd-stage turtine disk rim of the Ho. 3 engine
occurred,and pieces penetrated and ruptured the high-pressure turbine
case and associated engine cowling. The separation of the turbine
disk rim resulted in a localized fire in the pper forward portions of
Ho. 3 engine. '

A fire warning, which came on simultaneously with the turbine
failure, terminated after both containers of fire extinguishing agent
were discharged. The No, 3 engine was shut down and the flight di-
verted to John F. Kennedy International Airport, New York, where it
landed safely at 0004 (August 18). There were no injuries to passen-
gers, crew, cr persons on vhe ground. *

The Bboard determineé that the probable cause of this incident was
the in-flight separation of the second-stage turbine disk rim of the

1/ A1l times used herein are eastern daylight based on the 2h-hour clock.
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No. 3 engine. The separation of the disk rim was the result of incorrect
asserbly of the high-pressure turbine module.

The Sarety Board sent a letter to the Administrator of the Federal
Aviation Administration (FAA) on August 21, 197C. This letter rade
recormendations relating to detection of dimensional discrepancies in

tte turbine zcdule of the ITID engine and immediate removal from service
of any JTID englines disclosing any dirensional discrepancies.

The MA
took corrective acticns essentially as recomzended by the Board.
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THNVESTIGATION

Ailr France Flight 030 of August 17, 1970, was a regularly scheduled
rassenger flight batween Chicago, Illincis, and Paris, France, with an
intemediate stop at Montreal, P.Q., Carada, Flight 032 progressed
norrally until 22315, vwhich was 2 nminutes after takeoff from Montreal's
Dorval Airport, while it was climbing through 5,690 feet m.s.)l. over
the St, Jean, Quebec VWOR. 2/ At thic tire, an explosive sound wvas
heard by the flighterew, which was followed by the activation of the
fire warning system of No. 3 engine, A cabin attendant reported seeing
fire in the area of Ho. 3 py¥len. Engine emergency fire procedures were
Initiated ard Ne. 3 engine was shut down. Both cof the available fire
extinzaishing agent bettles were discharged, and ro further fire warning
indication was noted on the engine fire ccontrol panel.

I3 an effort to identify the cause of the explosion and fire, the
flight engineer went to the passenzer cabin to view and assess danmage
to Ho. 3 engzine sarcugh adjacent cabin windows., Pecause of darrness
and insufficient 1lumination of the engine nacelle arvea, corbined with
the fact trnat the rajor darage was on the cutboard side of the engine,
a valid in-flight assessrent of the danuge was precluded.

Although there was no perceptible physical evidernce of further
fire on the inboard side of the engine, there was some apprehension
about Jettisoning fuel to attain the specified lunding weight. Because
of this, as an alternate zeans for reducing the airplane's weight to
the rmaxirim allowable for landing, the flight was diverted to John F.
renneiy International Airport at llew York. Flight 030 proceeded to
Jchn F. Kenredy International Airpoxrt at an assigned cruising altitude
of 13,200 feet rm.s.1l., at 230 knots indiceated airspeed. At 000k, the
aireraft was landed safely and the passengers were deplaned at the
terninal.,

Port of New York Authority initiated a 3-3 3/ alert indicating a
potential hazard, and ermergency ejuirzent was cn a staniby basis during
the aprroach and landing of Flight 03); however, it was not needed.

2/ ¥R - Very High Frequency Ornidire:ticnal Range

3/ The Port of Mew York Authority lists this alarm classification of an
aireraft ermergency to incorporate & poten:ial additional hazard,
with the equipment requested at stendby position.




. The Ho‘ 3. engine, serial,ﬁo.-F€62408 had acQuwulated a total

‘ computed operating time of 247 hours and 58 operating eyecles. kf
Examination of it revealed a total separation of the second-stage
turbine disk outer rim, which ruptured the engine high-pressure tur-

. bine case, and caused ma;sive deforﬂation of the adjacent engxne
- ‘structurb. . - .

e outer 2 1nches (ceasured ra&ialiy) of the riﬁ and the tur-
. bine blades; separated arouitd the full circurference of the second-
-~ stage high-pressure turbine disk asserbly, The separated fragrents
. penetrated areas of the high-pressure turbine case, Exanination of
- the Ho. 3 engine high-pressure turbine module diselosed that the
- seccnd-stage turbine outer shroud asseizbly, part No. 661572, in the
" upper outbierd quadrant vas not engaged propeily over the 1ip in the

" high-pressure turbine outer case inside diareter. 5/ It was found
that the improper engagerzent of these tvolunits ctised the second-
stage stator inner shroud to move rearwand in this quadrant and con-

- tact the second-stage turbine disk web, Inspection of the quadnant
‘where the funer shroud had moved redrward to contact the disk, dis-
ciozed. p*otrusion Af only one thread or less of the vane retaining

- bolts. Three threads of these bolts were cbserved in the other

. quadrants where there was proper engagerent of the outer shroud to

©  the case. Protrusion of three threads !s considered norral by the

' Pratt & ¥hitney Diviqicn of United Aircraft, the ranufacturer of the

o er;gme . ' : :

\ Exanination of the manufaeturer‘s records disclosed that the
~ high-pressure turbine.(HPT) module had been reworked at Pratt &
. Whitney =o incorporate flared rivets in the first-stage turbine
. disk, ani to rodify the second~stagg turbine disk. , :

. Rev;aw of assemblv and - inspection pracedures disclosed that
~ there were written and pletorial instructions for torqueing the 90
1fbolts securing the 30 vane scgnents. These instructions, however,
did not provide for any specific¢ sequence for acconplishing this
‘operation., Also at the tine the HPT module undéerwent f'inal assexbly,
" there weére no provisions for wmaking ‘dizensional checks uhicn could
“have detecteid imprOper positieﬁing of rating parts.

. A cycle is defined as any flight eonsisting of ore takeoff and one
' 1&nding, regardless of the leéngth of the rlight ur uhether or not
thrust reverser was used during landing; |

5/ See Attachment, 1 for t1lustration of proper‘ and inproper e"*?agem“t




% No. 3 engine failure vas confined to the areas adjacent to and out-

~ boanrd of the engire. Structural danage to the No. 3 strut asserbly
~ was localized betveen nacelle stations 180 and 222, The exterior .

S5

Significa”t other'aircvaft str&ctural damage resulting frer the

skin had seversl large tears, holes, ani nureérous punctures and ienta.'

. Most of £hls dawsge was on the outbecard side of the strut, The in-
. toard chord of the strut lewer spar and the spar web were fractured,

and the center spar web was:frectared near nacelle station 200. The

=ain generator cables (Ho. 3} routed sbove the center crar web vere

severed & inches uft of the splice arca at nacelle staticn 193;

 however, the hydraulie, fuel, and pnewsatic tuhipp routed through this
~ same arca was not punctured, S

Fragﬁento of the serarated turbine dick rin caused minor darage

‘te the wing leading edge high-1ift devices and flap track fairings
~adjaecent to the No. 3 strut assesbly, and to the Ho. 4 engine nose
"covl,, and nose cowl inner inlet doors., :

~ Other areas aa53u3ﬂt to No. 3 engine ahich received dutage were

. the right-hani No. 1 leading edge flap ané a pneuratic duct leoecated
‘above this flnp1 The damge gc“siuted of cmall punctures and abrasio

The flap track fairings at wing vit*ack lire (WBL) 353 and WBL 743

receivel niror abrasions and sceratches, The inbeaid side of *he‘WBL'—‘

T3 fairing exhibited a 2-inch cut located 30 inxhes aft of the leau‘ng

‘:]eige at its vertical centerline.,

‘The Ho. 5 engine strut and cowling re*eived minor darabe and the_

No. i engine Ingested fragrents from Ho._3 engine HP turbine. Varying
- degreas of ‘foreign object damage were suctained by 23 of the ha-fhn B
f,blaieu. Theé  low-pressure compressor was also damaged. The overall
’dauage necessitated replacerent of this engiae.

T}e firve warning system for the No. 3 engine was sctivat sed by fire

in the upper portion of the engine.  Also, the outboard side of the
”engine adjacent to the rear of the HPT case exhibited molten aliminum

cpray. Scoting and metal spray was also found on the reraining section

- of the right- hand side cowl panel aﬁd en the area surrounding na*clle
'r‘station 176 | .

ARALYSIS AHD OONLLUSIONS

The eircuzstances of this incident were such that the analyeia

‘can be devoted entirely to the condition leading up to the separataon
:of the second- -stage turbine disk rinm of tre Ne. 3 engine.‘

The engine vas asse&blei and teated al the facilities of Pratt &

| thtnev, Divisioa of United Aireraft, at Hertford and Middletown,
~ Connecticub. The high prussure turbine module, vhich was =ubseqaent
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| ”insballei in this engine, wvas not correwtly'asqerbled The reault was

" a transisnt condition of second-stage turbine disk rub against the

second-stage ‘turbine vanes, causing grooving of the disk in the rin
area, - This Q»curred during application of takeoff thrust when raxicum
- gas velotities in & rearward direction existed, Progresalve weakening
of the disk around its periphery resulted in separation of the disk
©orim, and’ Uragzents of the rim penetrated the high-pressure turbine
case and caused varied degrees of Secondarv darage ana localized: fire.

From the inv*=tigation of this inaxaent,the Safety Raarﬁ conuluies
~ the foll&ving._' :

l. The- vritten and pictcrxal.as»embly pro»edures, uhich were
o available to production p2rsonnel {nvolved in the absembly
of the hign-pressure turbine ﬁodule, wére not depleted
in sufficlient detail to preclude ‘the type of assembly
orrcr which occwrred,

'Precedures related to the final inspection of the hlgh-

‘presswre turbine module weve not effestive in detecting
the asserbly. error ‘ : |

hxisting vspection proceiurus reqnirei no f;nal cheeﬁ cf g
~ axial dlmeneions in the affected area. '

: Probable Cau

The Bcard deternines that the probuble cause of this xncidenf was
 the in-flight separation of the second-stage turbine disk rim of the
- No. 3 engine, ‘The separation of the disk rim was the result of in-
correct asse"blv of the high pvesgure ‘turbine module.

: Heconﬁendations

On August 21, 19 Q, the Hational Transportation oafti Board for-
warded the following letter to the Adninistratar, Federal Avia*ion '
Adminiﬂtuati01. :

| " The Board's oreliminary investigation of the August 17th
~failure of the Air France Boeing T4#7, F-BPVD, Ho. 3 positien
JI9P-3A englne, 2nd-stage turbine asaerbly and asuociated fire -
;disclased & turbine rinm qcparatlon.- .

- "ﬁhiln't e Investigation is preaently still in pr@greas, no
conclusive f%nding: have at this tire bteen vade to pinpoint the
exact source of the prob;e%.~ We are aware and are appreciative

¥,uf the deep involverent of your Flight Standards Propuision qystews
- tafz in efforts to resolve ,his mﬂst serious ratter,
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“Iﬁ is, however, ¥nows that the ﬁnaiae had been yetrofitted
with a late canfigaratxow tu“bznt'roﬂule a;prwxzmatelv 250 fliaht
hgur prLQr to the incident, .

“In- view'ei the *nown gotcntial res ultﬂ of a turbine failure,

such as was exyerienced in this case, and the incomplete finiin*~'4

af the investigation, the Board féels the need for irvediate steps

toward elirinating soxe of the pos rsible i"actora that may have been
iuutruﬁental’in yrnuipita*ing the subjeet failure. .

_ ”Since rebuilii 1z and ref .stallaﬁieﬂ of the turbine rodule

- wWas invelved in the sutject engine, as vell as arproxicately 250

- other JTID eagiheﬁ, the Boand rec crpends tﬁa* “he Administrator
: initia?e the sﬂlleuint irrediate action: :

1. Reyaev ali'ass mhly records ani vritten pruueiureq
: ¥ relate to ¢ i‘ical Fiss, clearances, and
enal LhL 5 covering the asserbly of affected
' 3emh) orked to the latest

Review 21} installation records covert ng Instaliation

-of reworked twrbine nodule asserblies relative to
fits, <¢learances, l,hun31cuai cheers; and written
Jinstallation prﬂae ures, o

Effecs *rwed.ate lﬂSFQLtlﬁh of 21} J“hu enazqes wnese:
‘records indicate questiomable fits, clearances,
instaliatlion procedures o waterlal gpeei fzua‘iong,
ani effeet lrmediate reroval froo service of any
engine which dis¢loses such discrepancies.“
Adrin ratﬂ“‘s reply of Septerber &, ld?@ ‘emtlining actions
‘&@t . in parw, telow: -

"1, A ecoting was held in liew Ybrw on 19‘ﬁugast 1970 bttwnen
FAA; Pratt & vWhitney Aireraft, and U8, operators of B~?4?
air*raft to initiate prompt corrective action, It was
established that this ccourience was not associated with any -
earlier znown difriculties and had not occurred previcusly.
As the reasult 0f this meeting, round-the- clok eftor waa
¢stablished t6 uncover tha preblum area, B

"2 A meoting was held at FaA waqhingtﬂn Headquarturs on
2k August 1970 with Pratt & whitney Aircraft and the Air
Transport Association of Arerica, At this rmeeting the
hat:enﬂl Tranaportation Safety Board wac represented by your
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Mp. Frank Taylor, The cause of the dise failure was report
by PIWA at this meeting, It was established that 1nutrrcht
instaliation of the second- *ta&p turbine siateor vane cuter
suprort pernitted the stator ring and seal to deflect and
“°cnvact the cecend-stage turbine disc at tazsoff po 2r ouspad,
caucing eventual faflure of the disec. This enzine ned been
eperated 2€ hours and had 59 operating cyeles. FiRA was
directed to review 3sue:bly'?alnranee fits, and procedures
vith the FAA for adegquacy for both pr&iuctiun and field uze,
PiMA wil) revise assezbly procedures and instractions as
found necessary by ﬁhis review, '

"3, At the 2% Aug ther meeting
aled for 2 August f ,’ the airline

fivB,‘ﬁhu Ad 3 30 of devel&plng 1ﬂa§CC
nigues and !

WAE

o
ar
E
e

»
i

oliowingg the last of these meeting 55, the MAA directed that a
itn using a new X-ray technique ke conducted to determine
Ftater iz iﬂ$‘3}135 correctly. Thne FAA directed the
the gsssistance of X-ray in aéﬂcrﬁ&nce with
. Yhitney Airerafi. Engin were to te

win csniimi«L,, 1xect1fe niﬂA

A1l enginez now at Pra;t & Whitney prxer to wh‘yvenﬁ ani a1l
rgines at Bvﬂi!@ prior to use .in revenue service. A Id-persent
,«a:plin of the reraining encines which have 100 or les: operating
eycles will te rmade within the next 100 houra' tire in service and
wiil inciude engines which have huﬁ high-turbine module 3izassexbly
within the last 100 cyeles. A copy of our alert wire of 2? Augist

1970 ¢« ‘e:iﬁﬁ tqu:e inspections is ere‘e_ed
there are good reascas io bﬂlieve this is an isclated
iﬁaﬁaﬁné. the inspecticn prograr was umderiazen to proviie further
- reassuwranee,  Should other ances of stator Lﬁﬂligﬁmﬂﬂt te
foxa“e:i addit ticnal sieps wil > idken i.we&iafe_‘,v

We believe the foregoing grecaaftenarf action is anQJate ari cons
fgistent with the intent of your recor rendations.” |

‘In addition to the foregoing, the ﬁﬁuiniq&ra*or has {nitiated an
¢nap6&tlﬁﬁ rrogran to assure that adquate engine build-up procedures
aré established and followed. Also, an engineering design review of
the engine is being rade. - R o
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NATIONAL TRANSPORTATION SAFETY BOARD

o2, DEPARTMENT OF TRANSPORTATION
' WASHINGTON, D.C.--20591

~Safety information”

For Release;

SB 70-80 ADVANCE For
(202) 382-72173 '

AN Newspapers
Office of the Chairman Friday, Oct. 16, 1970

‘The National Transportation Safety Board released today its
report on the engine failure and fire aboard an Air France Boeing
747 last August 17 which forced an unscheduled landing at Kennedy
International Airport. There were no injuries to the 176 passengers
and 17 crewmembers aboard,

Air France Flight 030 had taken off from Montreal at 2226 on
its Chicago-Montreal-Paris flight. Soire nine minutes after take-
off, at about 5,600 feet, the entire outer rim of the second-stage
turbine disk separated in the No. 3 engine -- the right inboard
engine, Disk pieces penetrated the turbine case and engine cowling,
damaged the engine pylon and caused a localized fire in the forward
end of the engine.

Receiving a fire warning, the crew discharged both fire ex-
tinguishers in the engine, shut it down, and diverted to Kennedy

to reduce fuel load and achieve maximum allowable landing weight.
The three-engine landing at Kennedy at 0004 was uneventful,

The Safety Board determined that the probable cause of the
incident was ...

' ... in-flight separation of the second-stage
turbine disk rim of the No, 3 engine, The separation
of the disk rim was the result of incorrect assembly
of the high-pressure turbine module. "
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The Air France engine failure was one of two similar Boeing
747 cases under Safety Board investigation., Stu-dy of an American
Airlines 747 engine failure and fire on takeoff from San Francisco
International Airport cn September 18 showed a similar disk dis-
integration but involved a different area of the turbine section
and a different operating problem, the Board's investigation has
shiown, The American Airlines case will be reported separately,

The Board's investigation of the Air France case revealed
that the outer two inches of the turbine disk rim had disintegrated.
Total operating time on the Prait & Whitney JT9D engine when
failure occurred was 267 hours with 58 operating cycles -- 58 non-
stop flights. The rim disintegration ruptured the high-pressure
turbine case and 'caused massive deformation uf the adjacent
engine structure, ' the Board said. In addition to the No. 3 engine
damage and fire, the failure significantly damaged the engine
pylon, caused minor local damage to the wing and its leading
edge high-lift devices and to the No. 4 (outboard) engine nose
cowl, and resulted in ingestion of fragments by the No. 4 engine
which necessitated its replacement,

The Board held that the No, 3 engine high-pressure turbine
section "was not correctly assembled,.

" Incorrect procedures

in installing some of the vane retaining bolts, mvestlgatm s found,
had permitted movement of a stationary part, setting up 'a transient
condition of second-stage turbine disk rub against the second-stage
turbine vanes.'' The rubbing, occurring mostly under maximum
gas velocities during takeoffs, brought progressive weakening of

the disk rim until it separated. '

The Safety Board concluded that (1) written znd pictorial
Pratt & Whitney assembly procedures available to assembly-line
personnel "were not depicted in sufficient detail 1o preclude the
type of assembly error which occurred " (2} final inspection was
"not effective in detecting the error, " and (3) inspection procedures
at the time required no final check of axial dimensions in the trouble
area.

On August 21, the report noted, Board recommendations had
been forwarded to the Federal Aviation Administration calling for
t *view of Pratt & Whitney records and procedures for engine
assembly and for immediate inspection and removal from service
of any JT9D engines whose records indicated "questionable l‘its,
clearances, installation procedures or material specifications, '

'FAA directed inspection of all uninstalled 747 engines and 10
per cent of ''fiying" engines with as muny as 100 cycles, and
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inaugurated an engineering design review of the engine and an
inspection program to assure proper engine assembly. No
defective engines were found in the inspection. The Safety
Board alsc reported that Pratt & Whitney assembly and in-
spection procedures have been revised to provide for sequetnce
tightening of vane retaining bolts, and for measurement of
critical axtal dimension to assure correct fits.
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NATIONAL TRANSPORTATION SAFETY BOARD

DEPARTMENT OF TRANSPORTATION
WASHINGTON, B.C.--20591

Safety Inférm ation

For Release:

SB 70-80 ADVANCE For
(202) 382-7273

AM Newspapers
Office of the Chairman Friday, Oct, 16, 1970

The National Transportation Safety Board released today its
report on the engine failure and fire aboard an Air France Boeing
747 last August 17 which forced an unscheduled landing at Kennedy
International Airport. There were no irjuries to the 176 passengers
and 17 crewmembers aboard.
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Air France Flight 030 had taken off from Montreal at 2226 on
" its Chicagn- Montreal-Paris flight, Some nine minutes after take-
off, at about 5, 600 feet, the entire outer rim of the scecond-stage
turbine disk separated in the No. 3 engine -- the right inboard
engine. Disk pieces penetrated the turbine case and engine cowling,

damaged the engine pylon and caused a localized fire in the forward
end of the engine.
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Receiving a fire warning, the crew discharged both fire ex-
tinguishers in the engine, shut it down, and diverted to Kennedy

to reduce fuel load and achieve maximum allowable landing weight,
The three-engine landing at Kennedy at 0004 was uneventful.

The Safety Board determined that the probable cause of the
incident was ...

" ... in-flight separation of the second-stage

~ turbine disk rim of the No. 3 engine. The separation
of the disk rim was the result of incorrect assembly
of the high-pressure turbine module, "

(over)
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The Air France engine failure was one of two similar Boeing
747 cases under Safety Board investigation. Study of an American
Airlines 747 engine failure and fire on takeoff from San Francisco
International Airport on September 18 showed a similar disk dis-
integration but involved a different area of the turbine gection
and a different operating problem, the Board's investigatinn has
shown. The American Airlines case will be reported separately.

The Board's investigation of the Air France case revealed
that the outer two inches of the turbine disk rim had disintegrated,
Total operating time on the Pratt & Whitney JTID engine when
failure occurred was 267 hov ~s with 58 operating cycles -- 58 non-
stop flights. The rim disintegration ruptured the high-pressure
turbine case and "caused massive deformation of the adjacent
engine structure, " the Board said. In addition to the No. 3 engine
damage and fire, the faili:re significantly damaged the engine
pylon, caused minorv local damage to the wing and its leading
edge high-lift devices and to the No. 4 (outboard) engine nose
cowl, and resulted in ingestion of fragments by the No. 4 engine
which necessitated its replacemeant.

| The Board held that the No. 3 engine high-pressure turbine
section ''was not correctly assembled."” Incorrect procedures

in installing some of the vane retaining bolts, investigators fouid,

had permitted movement of a stationary part, setting up "a transient

condition of second-stage turbine disk rub against the second-stage

turbine vanes.' The rubbing, occurring mostly under maximum

gas velocities during takeoffs, brought progressive weakening of

the disk rim until it separated.

The Safety Board concluded that (1) written and pictorial
Pratt & Whitney assembly procedures available to assembly-line
personnel "were not depicted in sufficient detail to preclude the
type of assembly error which occurred, '’ (2) final inspection was
"not effective in detecting the error, ' and (3) inspection procedures
at the time required no final check of axial dimensions in the trouble
area,

On August 21, the report noted, Board recommendations had
been forwarded to the Federal Aviation Administration calling for
review of Pratt & Whitney records and procedures for engine
assembly and for immediate ingpection and removal from service
of any JT9D engines whose records indicated "questionable fits,
clearances, installation procedures or material specifications. "

FAA directed inspection of all uninstalled 747 engines and 10
per cent of "flying" engines with as many as 100 cycles, and
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inaugurated an engineerving design review of the engine and an
ingpection program to assure proper engine assembly. No
defective engines were found in the inspection. The Safety
Board also reported that Pratt & Whitney assembly and in-
spection procedures have been revised to provide for sequence
tiphtening of vane retaining bolts, and for measurement of
critical avial dimension to assure correct fits,
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Creu Information

- C&utain Jac:ueg Hizm was in cormand ot Flihht G?@, witz LOHLS C*anveau,f
| the fir t of.‘ficer. and Renv Cobat, flight engineer.

. Thp crew helé ppropriate aeronautical certificales fer th& quip--
' Ment eperated awd r@utes flown . : , ,

' Aircraf‘t Inf ﬁmation

i Thu 9;rcraft, French Rebistrf F%BPVD, 4 Bceinp Th? 1?8 had undéﬂ-:h'
" j:vone Tinad mahuzacturing processes and was certificated ‘on July 1k, 1970,
. jThﬂ air-raft was delivereﬁ tﬂ and accepted by #ir FTance on July 15, 19?0.

. . ”he Beeing f%?~128 was” nquipped with four Pratt & HhitHBV'JTwD~3A SRS
‘turbofun engines, ‘rated at h ,Q&D poundg‘of thrast atrtgkepft with uatex ‘.jw;
'ingec,_on. . & o “"1 ' o ‘

L The Ho‘ 3 engine, serial Ho.f3362h98, had been installed on’ FbBP¥D
; Pwa;during the Pinal prﬁduction phasrs and had,accugulated 267 Operating
:f%*hours. e , S A :
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OUTER SUPPORT
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