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‘Airhiners Still Present ==

Mechanical Hazards -

‘Metal Fatigue Is Common;

Landing Gear and Tires
Also Cause Fatal Mishaps

Pushing People Outz a Door |

By WiLLiam M. CARLEY v
Staff Reporter of THE WALL STREET JOURNAL
LOS ANGELES-It was to be a festive
event: Capt. Eugene Hersche's last flight as
a Continental Airlines pilot before retiring.

was a passenger on the flight to Honolulu,
along with 198 other passengers and crew
members. Although it was rainy and gusty
;hat morning, March 1, 1978, spirits were
igh.

After the DC10 taxied to the end of the
runway at Los Angeles Ipternallonal Air-
port, the big jet began its takeoff roll nor-
mally. But when it reached 175 miles an
hour, one tire on the left landing gear blew
out, then another, and then a third.

"~ As the plane sagged to the left, Gene
Hersche screamed, “Abort!” He reversed

This is the first in a series of articles
on air safely.

engine thrust and hit the brakes. But the jet
rolled off the end of the runway at nearly 80
miles an hour. The left landing gear col-
lapsed, fuel tanks ruptured, and_the plane
burst into flames. While most passengers
and crew members, including the pilot and
his wife, managed to flee to safety, four peo-
ple were killed and 30 seriously injured by
fire. ’

In the annals of U.S. aviation accidents,
the number of casualties ln the Contlnental
crash was relatively small, But subsequent
investigations showed that without quick ac-
tion by airport firemen, the accident could
have been far more serious. It might even
have ranked among the worst disasters in
U.S. airline history. .

The Continental accident also illustrates
an aspect of the industry’'s safety record
that sometimes is overlooked. As dependa-
ble and safe as the big new jets are, they
still have shortcornings. Something as sim-
ple as a tire blowout can jeopardize a jumbo
jet and all its passengers. Tire blowouts, in
fact, have become far more common and
L potentially far more dangerous than many

i

» people realize. L
; Steady . Improvement "

;
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§  Undoubtedly, the overall safety record of -

, U.S, airlines has been improving steadily in
! recent years. Prior to 1965, the number of
" fatal accidents per million commercial air-
fcraft miles ranged around 0.010, according
. to the National Transportation Safety Board.
Since then, the rate has dropped 80% to
0.002. Taking a scheduled flight, the Na-
_tlonal Safety Council says, is about 33 times
| safer than driving your own car.
Responsible for the improving safety rec-
ord are several developments. James Robin-
son, chief of the Federal Aviation Adminis-
tration’s engineering and manufacturing di-
vision, cites jet engines, which are more re-
liable than the old piston engines, and better
pilot training, which .is aided by more-so-
phisticated simulators.
The FAA official and others also credit
improved aircraft design and electronics.

.

His wife, according to aviation tradition,”
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BAD WEATHER
FAILURE

PILOT ERROR

Source: Natl. Trans. Safety Board
Newer- planes have super-precise navigation
systems, for example. When Lockheed Corp.
deltvered an L-1011 jet to British Airways
recently, the plane took off from Lockheed's
plant at Palmdale, Calif., and was put on
automatic pilot. The L-1011 then flew 6,000
miles to England and landed at Heathrow
Airport without the pilot ever touching the
controls. '

But as good as the air-transport system
is, it has fatal flaws. Witness the American
Airlines DC10 crash in Chicago this year,
the Pacific Southwest Airlines collision with
a Cessna over San Diego last year, and the
Pan American World Airways collision with
a KLM Royal Dutch Airlines plane on a run-
way in the Canary Islands in 1977. These
three accidents killed a total of 884 persons.
And just yesterday, a Western Air Lihes
DC10 crashed while attempting to land at -
Mexico City; at least 69 persons died.

What flaws lead to such fatalities? And

Please Turn to Page 11, Column 5



Danger Alott: Despite Major Gains,

J ets St:ill Have Mg:

Continued From First Page

how are engineers and other safetly experts
working to eliminate them?

In u study of 73 fatal atrline necldents in

the decnde through 1971, the Natlonil Trans-
portation Safety Board found pliot ervor In
53% of the cases and other human evror in
43%. Bad weather was blamed In 45%, and
mechanical failures in 27%. (The figures to-
tal In excess of 1007% because, oftentimes,
more than one factor was lnvolved.)

That blg fets have mechanieal problems
Isn't surprising, if only because the planes

chanical Hazards

Blowouts Comumon

Aund becayse of heat and other stresses,
tire blowouts are fairly common. Usnally,
they don't lead to (atal consequences. In
June, for Instance, an Alr Franee Concorde
supersonie Jet blew some tires as It took off
{rom Washington's Dulles Alrport. Alter the
Dulles runway was covered with a lire-pre-
venling foam and the Concorde dumped
nost of )ts tue), the plane landed salely on
Its remaining tives.

Bul the coming of the big, heavy, wide-
body Jels—the Bocing 147, the Lockheed L-

are so complex. Just designing the new 767
Is keeping smore than 3,900 engincers and. -
other workers busy, Boeing says.

Some problems with jels are so common
as to be almost routlne. An example: metal !
~fatigue, which over tiime causes wmerons
structural cracks. To combat this problem,
plancs are deslgned to be *“fall-safe" ~ fliat
Is, If one structure cracks and falls, others
cau carry the load, at least long enough for
the plane to land. And Inspections are de-
signed to catch cracks even before the first

structure falls,

Neverlheless, the system can fall—disas-
trously. As a Dan-Alr 707 cargo jet came In
for a landing at Lusaka, Zambla, In 1977, the
starboard tall plane broke off and the alr-
craft fell, killing the crew of five. That accl:
dent touched off checks of 707s around the
world, and cracks were found In the tall
structures of 26 more of the Boeing planes.
Alrlines, Including U.S. carriers such as Pan
Am, Trans World Airlines and American,
are beeling up the tall structures on thelr
107s. Meanwhile, they are Inspecting the 707
tails more often.

Another example of how the salety sys-
temn can break down lnvolves lighining. Jets
are frequently struck by lightning, and they
are huilt to absorb it safely. But in 1976, as
an Iranian Alr Force 747 jumbo jet was

landing at Madrid, Spain, lightning hit the

-plane and evideatly triggered a fuel-tank ex-
plosion. The left wing fell off, the plane
crashed, and the crew died. Now, 747s
around the world are belng fixed to improve
resistance to Hghintug,

Among the more-difficult problems vex-
ing alrplane designers, however, are the
landing gear In general and tives In particy-

+ survelllance of tires and started an nvestl-
~gatlon Into the cause of the blowonts. “'it

1011 and the McDonnell Donglas DC10~hins
exacerbated tire problems, In the mid-1910s,
“a serles of accidents” stemiing from tire
fallures in wide-body Jels began, the FAA
lonnd. The agency ordered a step-up in lts

was determined thal the advent ol large
wide-body-lype atrcralt deslgned with com-
plex landing-gear systems (and) thelr un-
precedented  high  operating  gross
welghts . ., were among the significant lac-
tors In the tre fallures,” the FAA says.
Alreralt bullders also have been getting
worrled about the wide-budy tire problem,
They have asked tive makers for a material
unallected by high temperatures. In re-
Sponse, says Robert Rothl, chief design engl-
neer for hydromechanical systems at the
Douglas Alrcraft unit of McDonnell Douglas,
'lire producers suggested a new fiber. But,
he adds, 1t didn't work. “It didn't like com-
pression at all tand tires must withstand
lots of compresston). And they couldn't find
any adhesive that would cement the stuff to-
gether to glve you a good bond between the
various phes.”
Unencouraging Replies:

McDonnell Douglas also semt owt a
“Heavy Duty Tire Specification’ for tougher
tires made of any sort of material. “'We sent
that tire ‘spec’ onl to some 17 different tire
tanufacturers throughout the world, (3.5,
and Europe,” Mr. Rothi says. "The replies .
we got back were all very negative. We ;
were formed by the tire manufaclurers
it B would be alimast binpossible (o desipn

und bulld” such a tire. Major tire makers
declined 1o comment.

lar. On most planes, Inclusion of a secon,
or redundant, landing-gear system simply
Isn't practical. As a resull, englneers can't
use Lhe fail-safe design phitosophy applied In
mosl other parts of the plane.

“Safe-Life” Strategy

As a substitute, engineers use a *'sate-
life” design strategy. Under this method, a
landing gear Is bullt tough enough to go
through at least three times the takeoffs and
landings that the plane norinally would en-
counter In its life. Thus, the Boelng 737 can
be expected to miake about 75,000 takeof(s
and landings, but its landing gear is de-
signed to handle at least 225,000,

While the manufacturers were having dif-
ficulty tryilng to ‘lmprove tires, Capt.
Hersche wis taking the DC10's controls for
his last flight. The pilot {aced more than his
share of hurdles that day. Heavily loaded
with passengers and fuel for (he long trip to
Honolulu, the plane was very close to its
inaximum gross welght of 430,000 pounds, A
heavy load would make stopplug the big
plane cn the runway difficull in case the
takeolf had to be aborted. With the runways
al Los Angeles luternational wet from raiun,
braking effectiveness was reduced, and thus
the plane would be stil harder lo stop.

Things still go wrong. Last year, a mal-
funclion due lo corrosion In the landing gear
of a United Alrlines DC8 so distracted the
crew that the plane ran oul of fuel and
crashed near Portland, Ore. That accldent
killed 10 and serlously Injured 23,

" Landing-gear tires have long been a spe-
cial problem. The nylon used In the tres'
basic structure loses. Its strength at high
lemperatures, and then a tire can blow out.
Unfortunately, alrliners often bulld up high
temperatures In tives hy taxiing tong dis-

At a hearing subsequently convened by
{he Natlonal Transportation Safely Roard,
Gene Hersche and his copilot, Michael Pro-
van, told what happened:

Gene Hersche: “We were cleared for
takeoll ... and.we started a. takeoll voll
which would use every bit of the runway.”

Mike Provan: "Acceleration was good. it
Is a big, overpowered alrplane—that Is the

fceling 1 huve always had taking tlils thing
off.” :

Critical Moment

tances and by taxling last. If the lires are
slightly underinflated-and airlines some-
timea keep them Wit way 10 protery Wies
framy fovelgn abjects o0 rimways—the last-
rolling tires are heated np stlil further.

As the plane spéd down the ranway, it
reached nearly 156 knots. That was the most
critieal moment because It was the “V1”
spred, (e Speed al which the pilist must de-
c‘oll’ in elther contlnne to take off, or abort.
At that moment, the {irst of four yires on the
left Dnding gear blew, Apparenlly over-

1 loaded, a second tire blew, As (he bare

wheels rolled on the ground, one shattered,
the fragments puncturing a third tive. With _
the plane leaning to the left, Mr. Hersche
chose ‘v abort—reversing engines and step-
ping  the brakes. Al first, he thought he

could stop the plane in time. But then [t be-
pan to vihrate ’

.
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Gene tersche: “The vibratlon was In-
creasing very, very much. | mean it was
]usl’ gelting wild. tn fact, [ didn't feel like 1
was even Eittiug In the seat—] was being
bounced off it."

. Mike Provan: Vibration 'got violent. ...
i The (steering) yoke is out of my grasp and |
; was thrashing avound Hke § couldn't—1 had

to clutch mysell In because | was flalling
- agniist the s,

Gene Hersche: “With this vibration, 1t
seemed like we Just started floating, and
nothing was stopping us.”

i Braking Problem \

With three out of four tires on the left
landing gear gone and on a wel runway, the
DC10 had lost much of its braking power.
The 218-ton alrplane was hurthiug toward the
end of the nmway, and a parking lot tull of
cars beyond, at nearly 80 miles an hour.

Mike Provan: ‘1 am watching, I am talk-
Ing him through this damn thing. . .. ‘Fight,

| light, Gene, siay there... " T kept telllng

him, ‘Cars comibnge. .. .* He Is on the hrakes

-And reverse. We are vibrating~banging,
banging, banging—all of a sudden (as the jet
rolls off the runway and the lelt landing
gear collapses), this sudden swerve over to

i the lett, down on the left side. We stopped.”

The plane stopped short of the parking
lol. But the fanding gear, as 0 collapsed,
tuplured fuel tanks in the left wing. Fire
broke out on the plane's lett side, Flight at-
tendants opened doors on the right, Infiated
slides to the ground and hegan herding pas-
sengers (o the slides. Bul with the plane
canted to the left, the slides from the right
side were sleep. Passengers were [right-
ened.

Janna Harkrider, flight attendant: "It
was very steep al that point, and the people
were old, and . . . 1 saw a palr of plaid pants

" standing at the door, and 1 told him to go
-... and ] was gelting mare people up to go
nnd 1 turned around nnd he was sl there,
and 1 sald, ‘1 sald go, goddaimn, § mean go,
the plane is on fire and I want you to go,’
and pushed him out.”

Heslitant Passengers

— Judy Bladr, flight attendant: I started
| screaming for the people o gel out, and

there was a slight reluctance. . .. And [ just
started kickiug and shoving and Witting and
screaming as loud as 1 conld scream . ..
trylng to hupress for them to move faster,
because I could see the fire coming closer
and closer.”

But some passengers were caught by the
fire anyway.

John Woodinan, Hight attendant: *“The
passenger started sliding down the fuselage
and off the end of the wing. As soon as he |
hit the ground, he was on fire. He came {o-
wards mie and elther fell or 1 threw hiin
down, but I was yelling at him to roll over
and--1t was a quagmire, like I was In a foot
of dirt or silt or mud-and I was grabbing
handfuls of. mud and throwing it on him,
trying to extinguish the lire."

An alrport fireman hidd heard the plane's
tires blowing, and his lire truck was rolling
even before the jet went off the runway. The
truck arrived at the plane only seconds aller
the plane had come to a halt, and the truck
Immediately began spraying foam, which
drave back the Hames. That fast action
saved lives, the Safety Board has said.

FAA Proposal :

]

In the altermath of the Continental accl-
dent, the FAA s proposed thit all planeg
be equipped with tougher tires—not as tough
as McDonnell Donglas had originaliy sought,
but still with 617 mare lund-bearing ability.
Even that, It's sald, Isn't easy.

McDonnell Douglas also Is developing
wheels that won't shatier after n blowout
e thus won't el fragments sut to punc-
Utre othier lires wnd reduce braking power,
At e csnpdny 1a Wobhing on titcw dasal-
Ing-gear parts destgned so that i & pear
Should fall as the Continental DCIU's did, |t
wlll collapse whthout puncturing a tuel tank.

Bul meanwhile, there nre still close calls.
A few months ago, a Phlitppine Alrlines
DCI0 blew all four tires on the lelt lunding
gear as the plane was taking off ‘Iruin
f:u.:lm_. The pllot aborted and managed tn




R T

yase

Is, Il one structure cracks and falls, olhers
can carry the load, at least long enough for
the plane to land. And Inspections are de-
signed lo catch cracks even hefore the first
structure falls.

Neveriheless, the system can fall-disas-
trously. As a Dan-Alr 707 cargo jet came in
for a landing at Lusaka, Zainbia, In 1977, the
starboard tall plane broke off and the alr-
craft fell, killing the crew of five. That accl-
dent touched off checks of 707s around (he
world, and cracks were found In the tall
structures of 26 more of the Boeing planes.
Alrllnes, including U.S. carriers such as Pan
Am, Trans World Alrlines and American,
are beeling up the (all structures on their
107s. Meanwhile, they are Inspecling the 707
talls more often.

Another example of how the safety sys-
tem can break down lnvolves lightning. Jels
are frequently struck by lghtning, and they
are built to absorb it safely. But In 1976, as
an Iranian Alr Force 747 jumbo jet was

landing at Madrid, Spain, lightning hit the
-plane and evidently triggeved o fuel-tank ex-

ploslon. The left wing fell off, the plane
crashed, and the crew died. Now, T41s
around the world are belng fixed to improve
resistance (o Hghtnlng,

Among the move-difticult problems vex-
ing alrplane designers, however, are the
landing gear In general and tires In particy-
lar. On most pianes, inclusion of a second,
or redundant, landing-gear system shnply
tsu't practical, As a result, engineers can't
use (he [all-safe deslgn philosophy applied In
most other parts of the plane.

‘“‘Sale-Life” Strategy

As a substitute, engincers use a “sate-
life" design strategy. Under this method, a
landing gear Is buflt tough enough to go
through at least three times the takeolfs and
landings that the plane nonnally would en-
counter In Its life. Thus, the Boelng 737 can
be expected to make ahout 75,000 takeolls
and landings, but its landing gear Is de-
signed to handle at least 225,000,

Things still go wrong. Lasl year, a mal-
function due to corrosion in the landing gear
of & United Alrlines DCB so distracted the
crew that the plane ran oul of fuel and
crashed near Porlland, Ore. That accident
kitled 10 and seriously Injured 23.

" Landing-gear lires have long been a spe-
clal problem. The nylon used In the tires’
baslc structure loses ls strenglh at high
temperatures, and then a tre can blow out.
Unfortunately, alrliners often bulld up high
temperatures in tires by taxiing long dis-
tances and by taxiing fast. 1f the tires are
slightly underinflaied—-and alrlines some-
ties keep theny thint way (o protee) ties

fram forelgn abjecis on rimways—the fast-
rolling tires are heated up stilt further.

L e e v g
wide-body-type alrcralt designed with com-
plex landing-gear systems fand) thelr wn-
precedented  high  operating gruss
welghts . . . were among the signlficant fac-
tors In the tire Iadlures,” the FAA says.
Alreralt butlders also have been gelting
worried about the wide-budy tire problem.
They have asked tive makers for a material
unalfected by high temperatures. In re-
Sponse, says Rabert Rothi, chiel design eugl-
neer for hydromechanical systems at the
Douglas Alreraft unit of McDonnell Douglas,
'lire producers suggested a new fiber. But,
he adds, it didn't work. “It didn't llke com-
wession at all fand tires must withstand
als of compresston). And they couldn‘t find
any adhesive that would cement the stu(f to-
gether to glve you a good bond between the
various phies."
Unencouraging Replies:

McDonnell Douglas also semt out a
“Heavy Duty Tire Specilication” for tougher
lires made of any sort of matertal. 'We sent
that tire *spec’ oul to some 17 dilferent tire
minlacturers throughowt the world, 14.5.

were Wformed by the tire manufacturers
that H would be almost linpasslle to deslpn

and bulid” such a tire. Major tire makers
declined 1o comment,

While the manufacturers were having dif-
llcully trying (o Improve tires, Capl.
Hersche was taking the DCI9's controls for
his last fiight. The pilot faced more than his
share of hurdles that day. Heavily loaded
with passengers and fuel for the Jong trip to
Honolulu, the plane was very close to its
maxlmum gross welght of 430,000 pounds. A
heavy load would make stopping the big
plane cn the runway difficuld in case the
takeolf had (o be aborted. With the runways
at Los Angeles 1nternational wet from rain,

the plane would be stili harder to stop.

At a hearing subsequently convened by
the Natlonal Transportation Safely Board,
Gene Hersche and his copllot, Michael Pro-
van, told what happened:

Gene Hersche:  “We were cleared for
takeoff . .. and.we started a takeofl roll
which would use every bit of the runway."

Mike Provan: "*Acceleration was good. It
Is a big, overpowered alrplane—thal is the

lceling 1 have alwuys had taking this thing
of(.” .

Critical Moment

As the plane spéd down the ranway, it
reached nearly 156 knots. That was the most
critleal moment because It was the V)"
speed, the Speed al which the pilat must de
el:lp 1n either conlinue to take off, or abort.
At that moment, the first ol tour lires on the
left Eanding pear blew. Apparently over-

] laded, a second tire blew, As the bave

wheels rolled on the ground, one shattered,

the plane leaning to the left, Mr. Hersche
chose v abort—reversing engines-and step-
ping  the brakes. At first, he thought he
could stop the plane in time. But then it be-

gan to vibrate.

and Europe,” Mr. Rothi says. *'The replies .
we pot back were all very negative. We ;

braking effectiveness was reduced, and thus

the [ragments puncturing a third tire. With _
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‘and reverse.  We are vibrating-banging,
banglug, banging—all of a sudden (as the jet
rolls off the runway and the left landing
gear collapses), this sudden swerve over to

i the left, dowh on the left side. We stopped.”

The plane stopped short ol the parking
ol. Bul the landlng gear, as it collapsed,
Tuptured Iuel tanks in the left wing. Fire
broke out on the plane’s left side. Flight at-
tendants opened doors on the right, Inflated
slides to the ground and began herding pas-
sengers to the slides. But with the plane
canted to the left, the slides from the right
sld% were sleep. Passengers were [righl-
ened.

Janna Harkrider, Hight attendant: it
was very steep at that polnt, and the people
were old, and . . . 1 saw a pair of plald pants

" standing at the door, and I told him fo go
“«.. and I was gelting mare people up o go
nnd I turned around and he was sull there,
and 1 sald, '1 sald go, goddamn, I mean go,
the plane is on fire and I want you to go,’
and pushed him out.”

Hesitaut  Passengers

- Judy Blair, flight attendant: *{ started
| screaming for the people to get out, and
there was a shight reluctance. . .. And { Just

sereaming ns loud as | could seream .
lrylng to lwpress for them to snove faster,
because 1 could see the fire coming closer
and closer.”

But some passengers were caught by the
fire anyway.

Jolin Woohinan, flight attendant: “The
passenger started sliding down the fuselage’

hit the gronnd, he was on fire. He came lo-
wards me and elther fell or 1 threw him
down, but | was yelling at hiin to roll over
and-It was a quagmire, like I was in a foot
of dirt or silt or mud—-and I was grabbing
handfuls of mud and throwing It on him,
trying to extinguish the fire.”

An airport fireman hdd heard the plane's
lires blowing, and his fire truck was rolling
even before the jet went off the runway. The
truck arrived at the plane ouly seconds after
the plane had come to a halt, and the truck
Immediately began spraying foam, which
drave back the flames. That fast actlon
saved llves, the Safety Board has said.

FAA Proposal '

i

In the aftermath of the Contiuental accl-
dent, the FAA Wns proposed that all planes
be equipped with tougher tres—uol as tough
as McDonnell Douglis had originally sought,
but still with 614 more load-bearing ability.
Even that, it's sald, Isn't easy.

McDonnell Douglas also s developing
wheels that won't shatter after a blowout
il thos won't haed Tragments el (o punc-
ire other tres wnd yeduce braking power.
At e coinpany 13 WoHFR g oy bt‘w fnsinl
Ing-gear parts deslgned so that if a frear
should fdl as the Continental DCW's A, I\
wlll collapse without puncturing « tuel tank.

But meanwhlle, there nre still cjose calls.
A few months ago, a Philippine Airlines
DCI0 blew all four tires on the left landing
gear as the plane was taking off “fromn

halt the plave safely, A vacationing Amert-
can physician was on board, "1 was ngver
sa Irightcred in all my life,” he says. '

Guam. The pllot aborted and managed to.

started kicking and shoving and hitting and

and oft the end of the wing. As soon as he ,



