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Crash to Boost FAA Scrutiny

Accident, subsequent findings, expected to spur agency
to review transport maintenance inspection procedures

By Dawid M. North

Washingion — Long-term cffccy of the gromnding. and latcr roicase for Might. ol

McDonncll Douglas DC-10s & capediad o0 b increased wgilance by ibe Federal
Avealon Admimistiraton on masnienance impecion proceduies by peraton of w de
body and other commertal aireralt

FAA Admomstrator |_.".;_3,I‘._-.".‘-L Bond last werk n r¢fermmme 1o the preliminary

adings from the Ameéncan Artines [DL-10 ¢rash on May 1% a1t Chicago's O'Hare
intermatonil Asrport, said ~ Lhere b po gueilion that somewhere along the way we did
mal do i rght

American Aichnes Flight 191, en route I electrcnl by the No. |
1o Los Angeles from Chicago, crashed Electric CF6-6 engine
ahortly after takeoll at 3:04 p. m. CDT an I was ot the rotation paint, according to
May 25, killing 259 passengers. |3 crew observers, that the DC-10's No. | engine
members and two persans on: e, ground broke loose [rom and wenl over the lefl
The 274 fatalities make the crash the wing. damaging the wing’s leading edge
worsi in L. S HistoTYy I'he cngine and p_'.Ian junded 1o ihe right

| he American Asrlhimes 1XC- 10 depaned
fram O'Hare's Runway 32R and, accord-
ng to Natiomal Tramportation Safety

Boaard olfsciils. the .-.:.';r,-."-' [ ,_:’-‘-ru"'{! THr

bus Gienerul

ynd ' came 10
el an the grass on the right slde al the
rumway, with
distance of

ol the !ll-"ll-'l--lf--‘- cenlerling,

v the delbris scattered along &
1 BO0 i

to s rotation pownt 000 T from ihe Following r won, the DOC-10 sivaimed
departure end of the runway appean 1o an alifiede of close w 600 i prior o
have boca porma falling off on iic left wing and crashing

il ol ato & held, appronamately 1.5 mi. morth of

'Hare Internat
I'ne DC

il =V, ip recomnerod Rlac 1h
cocknit ¥ poration Safcty Bosrl with more thas 24
ke

Lo dod

Thrust link bolt from kefl engeri Dylon on Amencan Aranes D010 that crashed st Chicago
was found along the rumway. Boll had besn shearsd in two, allowing the thrust bushing 1o
break away Lautes O The boiT s Dresking 3 under nvestgaton

Avigticn Week & Spoace Twethnology

L i = 5
1T leticrmitne there
¥ ~ nc bcll Lhe
- i
T T i1l re
et ¢ wWheihor the
¥ unEsual g Frondes
- #ls rk
Bt o lw § 4 T

ontributed 1o the

rler ..-:'\L' g

| bk, powered by the
Mo 3 engine, and it operated until shortly
before ompmct

Ihie -1 started 4 chain of
events that led 10 the grounding of the
wide-bodv aircrallt on May 29, a coniro-
versy belween the NTSHE and the FAA as
lo whether the aireralt could sl fiy
minus one engine and a review by the
FAA of the procedures for inspection of
all cogme mountings of all
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fatigue Irocture fm the thrust Hok atach
balt, started o pick wp conteadictory
reporis from imvestigators snd (rom
further Inspections of he [3C-10s° engine
prlons. As one NTSRB aceident investiga-
jor sand: "“The link atach bolt does noy
carry the laad of the Torwurd thrust; the
buthing does, and the boly holds the bush.
g in place. It would appear that the
fracture af the boalt = a symplom of the
discase, ruther thon the problem itsell”

Late last week, the safety bourd's lubo-
ratory here was condicting tests on the
pylon  link atach balts to determine
whether the Fracture in the bolt wis doe to
fatigpe or some ol her sress

In carrving out the inspections required
by the first alrworthiness directive, Lnited
Aidrlines found “severe, sipnificant™ dam.
age Lo the pylun web al a DC-1O in
Chicago, 1d addition o ¢rocks some
(ustencrs were missing, and ¢wen some Liny
pieses of metal were missing, o Unite
Adrlines ergincering oflicial said

The wdded damage in the pylon al’ the
Linited PDC-10 wax fownd by two Lnited
mechanics., Lorn  Schiuter and Ernest
Coigliottl, when they discovered that one of
the pylon inspection plites was loose, nnil
they decided 1o investigate (urther

The United engineering allicinl cantin-
weil: “The dimapge wis s0 signlfount aond
so imespected that the decision was made
to groend oar fleets until we knew more
about it" Unlted declded independently
on the grounding. but the FAA order Lo
pul down all U. S DO-I0s elosely
followed United's zctions, the Unied affl-
cinl added

Uinited his discovered missing fasienors
In ane other pireraft, but in this case there
was no evidénce of the associmied domm e
found in the other PC-10

“We ire concerned,™ he Said, " There |s
something gotng on in thase pylons that s
just unexpected™ The inspections did non
diselose. any bolt problems, although
“there may have been a couple that were
loase,” he suid

One FAA officinl nmplitied the Linited
officialy stalgments "l was reported 1o
i thot of the six BC-10s checked |n
Chigago, four were found to have some
ivpe of a problem in the pylon ablach-
ments. In one wircraft, crincks were [ountd
in the attach Bitings, some Huck bolis
were sheared aml the entire pylon wis
logsi, The three pther adreraft had o crack
in o stillener, corrosion and a orack in the
thrust fink assembiy”

The FAA oflicial aldso detailed what he
belleved was the seyuence of events in the
becident of the sevemsyear-old 3C-10 thal
bad accumulsted 19871 hr. of (lighi
“*When the thrusy liok balt fractured and
the bushing taking ihe load left the
aircrafy, the thrust load woe taken by the
pylon aft manoball attoch bearing which is
desipnad for vertical and side |oads, amd
ot thrust louds. This bearing lel go Liking
the tombstom: Atling with i.”

The lindings ol the United inspections,
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Left engine and pylan nml:llr !rrm-l -ﬁ.menr.m 5 DEC-10 i3 recoverad &l Chicigo's f',l'Hnrq.
Intarnational Alrport. Note pylon aliachmant fitting to lsft of men

plus the imspections condected by Morth-
west Airlines, which found “theee DC-10%
with defiticncics in this ares™ prompted
FAA offscials 1o issiue the grounding arder
lae the DC-105 as of 1:00 p-m. EDT on
May 29 the FAA officint sald.

FAA administrator Bond, in his
grounding speeth and in reflorence 1o the
ispections required uner the first direc
tive said: “Twao hours age, §learned tha
these inspechions are tuming up grave dnd
potentially dangerous deficiencies in miny

Grounding Disruption Slight in East, Midwest

Little passonger disruption was csused on the East Coast and in the Midwes! az &
rasull of ing temporary grounding lest week of MeDonnell Dougles DC- 10 transparts in
wake of the Amarican Airlines crash [n Chicage.

Most of tha airlings were able 1o substilute equipment or place prssengers on oihe
girlines, Thay generally agreed timing of the ground|ng was forfunate, hecause United
Alrfines was returning from its strika [ust In time o pick up much of 1he Siack whan the
DE-10 uis vwas lost

Carrier officials al=o agreed the grounding resulied in &l Bast some BXirn oxpoensas
for empioye planning lime end ferrying axperses (o position othar transports 10ty
rotites normnlly fiown by DC- 108,

Amang the airlines fiying DC- 102 are

® United has 37 DC-105-in #is fleet of about 350. They provide abou! 23% af the
carrier s fvellable seat mies. Groonding had ke ellect on possengers because of the
cidrrier's phased stariup and low load factors. The carmier ysed smoller DC-8s and
Bowsing 727510 lly mos! roltes. Biggest detay |n Inspection procedure was need lor o
special aot of toale: United had onky one et and hiad to manitacture five mare guickly
and distribute tham throughout the system. DE-105 returned (o service May 31

® American Rirlines has 30 DC-108, and axpecied all 1o be back in service by Ixte
last week, Bosing 7d47Vs &nd T07s were substituted on mosl roules and aimost sl
passengens wers sithsr accommodated or placed on other airlineg,

® Morthwest Alrlines has 22 DC-10s. Eight were beck in servce by (he moming ol
May 20 and [he rest by later inthe day. Little passanper disroplion was réporad as tho
routes were flown Dy 74Tz and 7275

& Waorkd Alrways hao 8ix DC- 108, and all wiri back in saivice by (e morming of May
30. Carrigr officials sald only ofie fight on May 22 had fo be canceled

& Natlonal Alrlines cenceled two DE-10 Series 30 Oights May 29 scheduled from
Miami lo London and Miami to Frankiurt, bul inspecthon of the corriers 16 DO-10s
wils compieted by noon May 30, and the Hight schedule was refurned 1o normal




Tombstona fitling an the McDennell Douglas DC-10 connects The engine pylon™s forward
bulkhead (1) 1o tha sircraft’s front wing spar and s designed 1o carry vertical and lateral
loads from the engine to the spar. The fitting is hold by an upper plug (2) and & lower plug (3).
Fig. (4) shows the cutaway of the upper piug and refsining nut. Tha thrust ink assembly is
Iocated 1o the rear of tho tombstane fitting's lower plug.
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oi the pylon mountings now being checked
28 3 reslt of thay order.

“1 have no choice but to groomd all
U.S: DE-10E immediately. That order
went out by ielegraph jum a few minutes
aga. i also cowers all LS. cenifcated
A300 Airboscs becanse of the similarity in
the pylon

The grounding order stopped flights of
the about 135 DC-10k regisiered i the
U. 8, Ahbeugh the sirwonbines direc-
tives and grounding do not apply W
forcign regitered DC-10s. many of the
forcign operators of the sircrafi follow
L.S. procodercs. Immediately following
the proundmg order. FAA beadguarsers
was fedding guestions from Lufthasss and
Framcx's Linion de Tramsporis Aeriens
(LUTA). among others. 1rving 10 determine
what actions the sirlines should wke
concerming ther DC-10s

Eastern Airlines, operating six of the
Arbes  [ndustrie A0S protested the
grounding of the Airbuses, siating that
althnugh the engine is the wime as thal on
the Series 10 Model of the DC-10, the
prlon and attach pommts are different, and
Easiern imisted that the AYD0 need not be
grounded. In fact, the telegram that was
sent after Bond's statement did not inclode
the A-100.

The supplement to the May 28 atrwor-
thiness directive wus issued in the evening
on May 2% aml was applicable to all
Y- 10 series mheeralt, The nmended direc.
tive suated that prior 1o further révenue
fight after 1 p.m. on May 29, udditlonal
inspections were required.

The new supplemeni directed operarors
to conduct & detailed visuwil inspection of
the upper and lower plug aress of the
pylon-to-front-spar attnch fntings, the afi
monoball joint attschment and the pylon
upp:r spar wih

The amended directive further direcied
operators o conduct 2 vissal inspection of
the entire remaining pylon-1o-wing attech
arca paying particular sttention to the
thrust link support fittings, the pylon-to-
front-spar stiach fittings, and the aft
prion support bullhesd amd associated
wing support fittings for cvidesce of
cracks, condition and secarity of fasicners
and ather signs of dructural distress. The
thrua link bushings and Bolts alo are to
be inspected on a regular hasis

The impectionm of this arca are o be
donc ¥ imtervals pot to excesd 100 Be.
time in service since the last inspection, or
10 days simce the lan inspection, whichey.
er oceurs etrher

The inspection required by the amended
zirworthiness directive prompred the
United coginesring afficial o say: *h s
not & major chore. Wee just pull off access

" plates in the same general ares where we

were looking before, shine the flashlight in
there and ook for eracks and loowe ar
missing fasteners, It b not real difficult.
The impact on operations should be mini-
mal, unless we discover o lot of problems.”
Although late lnst week the sequence of
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evenis that led to the grish was not known,
one aviation industry official well quali-
fied in the area of fatigue and siress in air-
craft outlined the procedure thar would
normally be ulnm by the FAA in its post
accident pr

“The FHA. will now have to ussess the
scrvice experience of the operators in this
wren of engine and wing filings, Perhaps
during an inspection, a problem was found
in the attach points and carrecied. If there
are enongh of these reporis, the agency
might have to direct o change in the de-
sign of the pylon, | am not saying this is
the case, but it will huve to be investigated
thoroughly.”

The second procedure 1o be initiated,
once the pylon and design of the amach
point is fnund to be safe, is to devise a pew
inspection dircerive that will direct the
aperators to inspect their aircraft at inter-
vals and specify the procedurce they shouid
tge, the industry officin| said.

The third step in this-process will be for
the FAA w Ia-u'l: Al ather arens of the
aireraft that might be subject to the same
stress, strain or conditions, and devise
maintensnce procedures to handle these
areas. This would also include the same
attach points on other airerdft, the official
cancluded,

Bond addressed the subject of inspec-
tions and engine mountings: “This is the
prnblml af how often these pylon mownt-
ings should be inspected. These deficien-
cies can be :pn-ttad and corrected during
routing inspections.”

He also said he has directed that the
procedures. for inspection of all engine
mountings of all widebodied aircraft be
reviewed. This review will cover the
Boeing 747, Lockheed L-lf,ltl and the
Airbus Industrie A300,

The argument betwgen the FAA snd
the safety board revolves around state-
ments by officidals of both agencies on the
ability of the DC-10 ta Ay with one engine

missing from the aireraft. One
safety board member said that pilots were
trained to fly the DC-10 on two engines,
while Langhorne Bond countered that
gﬂnrs_-wm tesined o [fy withowt power on
one enging, bul there was no certificaltion
procedure or training pmuuthuu far DC-
10 without an engine.

From the hydravlic lincs found with the
engine debris near the runway, safety
board investigators belicve that the lead-
ing edge Naps on the lefil wing, without
hydraulic pressure to keep them extended,
ust have retracted to the faired position,
which would give asymmetrical lift to the
wings and could hove complicated the
pilots” efforis to keep the sircraft ying.

As ol Inte fast week, American Airlines
training department in Fr. Worth, Tex.,
was planning on duplicating the factors
that led 1o the erash by s DC-10 simuln-
tor to determine whether the aircraft
could have been flown with all the failures
attribuied 1o the American Adrlines crash
in Chicago.
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Hﬁ%mﬁmﬁhﬁmﬂh{lﬁmihiﬂﬂ-ﬂhmmm {he full thrust load of
the engine. Following the finding of the fractured thrust fink assembly boll (8) at the crash
site, bolts at the torward and aft ends (10) of the assembly had to be inspecied or replaced.
Pylon aft monoball aitach bearing (& and 7}, also designed to carry Iateral-and vertical ioads,
attaches the rear of the sngine pylan to tho alreralt wing (5).
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