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HATIONAL TRANSPORTATION SAFETY B0ARD
WASHINGTON, .0, 20584

VRCRAFT INCIDENT REPORT

EASTERN AIRLINES
BOEING 727-25, N8140N
JOHY . KENNEDY INTERNATIONAL AIRPGRT
JAMAICA, NEW YORK
APRIL 8, 1881

T27-25.
Xennedy

At 1330 et 1, Eastern Alrlines Flight 80, o Boeing 777-25. departed New
Orieans. Louls zna. on & regularly scheduled passenger {iight to Jehn F. Xennedy
internationai Airpory, New York. The {light was ~n an instrument flight rules {FR) fiight
plan with 87 passengers and 6 crewmembers on Doard. 118 estimated time 2n route was
Z hours 30 minutes, and it carried 7R.000 pounds of cet A-I fuel. The flight proeceded
uneventiuily to New York where a mormal defcent was made, snd about 18190, clearance

oty

h the first officer {lying the airereft from the right seat
landing gear lever to tne down position. The nose gesr and r
i

PN uminated, indicating the gears were cdown and locked.
dowever, the telt main gear green iight &id not Hluminate. The captain reirzered and
axtendad the gear again during the {insl approach with the same resuit. The first officer
initiated a "ﬁisseré agproach, while the captein advised the control tower of the problem.
s{ter the sirerait was transierred 1o departure control, the flight was redar veclored 10 &

1/ Al times hocein are eastern siandserd, hased on the 24-hour elock.
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The ozplain and second officer res ewed the {1 zg'}t manugl abnormal Proce u es
szotion Jwe d landing gess unsafe indication. Tne nose and right main gear g een light
the left main gear seeniight was not lit, nored lights were iliuminated, and the
» unsefe warning norn sounded when the throttle was retarded to idle. When checked
¥ the crew using the test circuit, a1 red and green lights illuminated, which verified the
MID and eireult integrity. Foliowing the test circuit checks the second officer went to
€ c&din 10 observe the r«am gear through viewing ports 2/ in the floor. Passengers
ated near the loeation of the viewing ports observed him on the floor pulling up the
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ne passenger seated in row 23 stated: "He raised the cerpet siightly near my seat;
~owever, he did no appear to be overly concerned in finding what he was looking for and
pe at no time indicated that he did find what he was looking for. Ye further gid not at
a2y time looK through asny pertion Of the floor of the aircraft.”™ Another passenger in that
~ow said "me eppear ed to be looking for sq—'zemng under the carpet. He did ¢his quickly
sut id not seem to find what he was looking for." The second officer staid he had some
cuitytraising the earpet to expose the viewing :«rt and holding it out of the way so he
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2id use the port Re also stated that he sav' :he visual "gear down and locked"
Indleator 3/ in the gear down position on the right main gear. On the left gear, he said he
szw onty "alct of mete' " but gould not see rhe pesition indicetor aligned in the down and

:ooked positicr.
The ceptain and second officer iried to extend the left main gear by using the
nual release system but encountered e stiff resistance tc rotation of the handcrank In
f::";e uplocek release direction. Both crewmembers said that they never attempted to rotate
it in the downloek directien. After several unsuccessful attempts, the captain eailed a
resent af:tue of ihe Technical Service Section of Eastern Airlines in Miami, Florida.
tzin and the: tecnnical services representative reviewed the abnormal procedures
> ckiis:. anc the captain agreed to try both the hydraulic and manual methods again.
The [lighterew atiemptied repeatedly to lower the left main gear both manuaily and
5crauhcat.v- howaver, the left gear green light did not illuminate whiie the other iights
minated each time. The Crew ci¢ not see or coyld net reme:nber, if the red lights
zioned during the cycies. ffhoug the secona“ ﬂ‘lce— refurned to tﬁeI cablr%J to
erve ?he top of the wing for evidence of landing gear structural damage or failure, he
|d not attempt to observe the wheei well aggin.
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~he crew then discussed the possibility of having to iand with the gears retracted.
About 184G, at the captain’s direction, the first officer requested information from
Aporoach Centrol on the amount Of time necessarv to foam the runway. Approach
Control advised the aircraft thet the Port Authority Crash Fire unit had stated 1 i1/2 to
2 Zgours would pe necessary to foam 4,000 feet of runway. The captain determined that
the :‘e""i& ning fuel would not permit hoiding for that ieubm of time. 4 discussion with the
t hnieal serviee representative in Miami indieated thet landing on foam was corsidered
oy the comgpany to be et the capteain's option.

The captain briefed the flight attendants and passengers, and the fiight atiendents

prepared the cabin for e gears-up lending and energency evacuation. Abocut 2000, with
7,300 pomr}e fuel remaining, ?he captain fiew the final approach with 30" of fieps ai a
reference speed of 107 +5 knots,

2/ One direet vision viewing port on each side of the cabin in the floor between seat rows
21 end 22 permit sbservation of the main gear side struts, visual downloek indicetor, and
thz wheel well area.

3/ Red index marks OR a white background affixed lo separate parts of the side strut end
the downlock mechanism are aiigned when the gear is down and the downloek is engaged.



nec down g2t about 113 knots 83 feet from the displaced threshold
i enteriine on runway 22. It slié 2,602 feet from that point
ne To rest on the runway centeriine. The crew shut down the
Xpit, in the cabm, the flight attendants and passengers opened
nergeney axits and inflated the evacustion slides.
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nd crew had evacuated the aireraft safely using &1l exits,

inturiags Crew Passengers Other Total
Fatal o { g ]
Serinus & 0 it g
Yiinor None 3 87 0 73

amage ic Airerall

fine the iower fuselsge skin, formers, keel beam, inboard
. and lep treiling edges.
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Peprsonnel Information

HE

tifiecated and trained in secordance with current

308:'?"‘ T27-25, was manufactured by the Boeing Companry and
ires on December 14, 1885, At the time of the aeczdent, it had
E: was certifieatec and maintained in accordance with ceurrent
o Airiines eeontinuous airworthiness program.

wing inspections had been conductled on the aireraft.

D-ecnecks, consideradle work was performed on the landing gear
gear docrs. This viork involved th2 replacement of
uplocic system, inspection of other parts, and rigging
Fede*ai Avistion Administration airworthiness directive
unetional tests of the normal and manusl extension were
I the work, In addition, & flight test wss conducted
ted and the manus extiension system was functionally

, the aireraft had been operated 3490 hours since its last

f=1
witn ngo reporied d's crepancigs on the landing gear retraction/extension




Metecoroiogics! Informsat’an

The National Weather Service {NWS} reported the foliowing weatner cbservations at
211{‘;: estimated ceiling -- 25,000 feet thin, scattered; visibility -- 12 miles;

Ture -- 52° ®: dew point -- 44° F; wind -- 180° at 20 knots; altimeter setting --
<.

LCommunications

There were no reported communications difficulties between tne gireraft and air
traifie control or the Eastern Airlines * “~hnieal services representaiive.

Aerodrome Information

John F. Kennedy International Airport, located in Jamaica, New York, is abcut
12 miles southeast of midtown Manhattan, about 9 miles south-southeast of LaGuardia
Airport, and sbout 18 miles east-southeast of Newark International Airport, New Jersey.
Two sets of paraliel runways are available — 4-22 and 23-31, left end right. The runways
are eguipped with instrument landing system (ILS) facil*ies- however, under IFR weather
onditions, only one runway can be used at a tine for instrument approaches. A short
nway, 14-32, IS availeble for general aviation and short takeoff-and-land aircraft.
levation & the airport is 12 feet. Although the Port of New York Authority crash fire
nd rescue section has capability for foaming a runway and will provide the service on
eguess, there are no requirements or standards for such service in the Airport
ert 'z’ aticn regulations, 14 CFR 139.
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Fiight Recorders

N8140N was equipped with a Sundstrand mode! FA-542 fiight aaia recorder (FDR),
»ial No. 218.. and a Feirchild mode: A-i83 cockpit voice recorder {CVR), seriai
.22 .

th
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when Investigators opened the FDR cannister to remove the recorder, they
discuxe that the static line connection was loose. When the fcil was removed. it had
been 20:"1. The airspeed and altitude parameters had not been recorded because of the
=tatic oressure Jeak. Therefore, no FDR readout was made.

Ail channels o: the CVR tape were recorded clieariy. The 20-minute recordirq
negen curing a discussion between the captain and Eastern Airlines Tachnieal Services,
reviewing the abnormal procedures checklist for manual gear extension. In the discussion
the czpizin Stated that the gear door would not spen. The captain agreed to try botr
normal and manuel metheds again. Referring to the manual release crank, the captain
stated: .....clockwise position at least three times. We can't get more than about two
‘urns with two people on it.”

K‘.
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The recording contained sounds of the gear handle neing lowered again normaily,
2oekoit air neises indicating that the nose gear had extended, and crew eonversation
eonfirming ¢ ..t the left gear green light had no illuminated. The gear warning horn
sounded B0 sbou. 1/2 second.

The capiain and first officer attempted again to lower the left main gear manuaily
znd esuld not turn ine crank more than (wo turns.  Again, the ceptain reviewed the
zonormal procedures checklist and confirmed the recommendation to land with ali gear
~atpanted, The remaining portion oOf the reccrsing contained conversation regarding the



passenger briefing, discussion of flap setting for landing,. end the captain's crew briefing
concerning the procedures after landing. There was Nno gdiscussion 0N th2 indications given
by the landing gear indicator lights during extension and retraction.

The recording ended after the aircraft had landed when the crew had secured the
engines and electrical power in the cockpit.

Flighterew Interview

The flighterew stated that they did not see the sequence of the gear red and green
indicating lights during the initial lowering of the gear. During later recycling, they saw
no red or green lights on the left gear indicator when the other gears were down, nor did
they monitor the action of the red lights during the operating cycle.

The captain stated that he considered requesting & fly-by for visual observation of
landing gear position by ground or control tower observers. However, he decided against
this action because he considered e low fly-by at night over the relatively dark airport to
be hazardous considering the amount of traffic and tine lack of sufficient illumination to
observe the landing gear adequately.

The second officer stated that when he checked the gear gosition, he turned on the
wheel well lights and it functioned normally. He had difficulty lifting the carpet and
hoiding it out of the way to look through the ports. On the right gear, he saw the red
marks Of the visual indicator aligned; however, in the left wheel well he could not see the
indicator, but saw cnly "a lot of metal." He stated it was |jght colored and he did not see
the tire and assumed that the gear had not extended and the door remained closed. He
further stated that following the initial attempts to lower the gear manually, he returned
to the cabin to examine the upper wing for evidence of e "walking beam™ failure, as
required by the ebnormal procedures section of the flight menual. However, he did not
attempt to observe the wheel <7eli egain.

The captain stated that they had made five landings during that day in N8§142&N and
the gear and indicating system had functioned nermally each lime.

Impaet Informsticn

Runway 22 right is 11,352 feet long and 2¢gQ feet wide. The aireraft initial impaet
point was 85 feet from the displaced approach threshold lights and 23 feet right of the
runway centerline. etallie scrape marks, began a short distance from the initis! impaet
point, continued 2,602 feet down the runway, and stopped 43 feet from the rlght edge of
the runway. A second >t of metallie scrape marks, which was about 2 {eet 12ft OFthe
runway centerline, was tound about 2,074 feet downstream from the displeced runway
lights. The scrape marks continued 528 feet down the runway and stopped almost parailel
to the {irst serape mark.

The first set of scrape marks varied in width from a few incher =t the initial impec
point tc 73 inches where it stopped. The 73-inch scrape marks matched abrasion ma"k~
found on the belly of the aircraft. The second set of scrape marks varied between 1 saé
3 feet wide.

The aircraft stopped beyond rhe end of the metalllc scrape marks on the runwey
enterline with the nose of the aircraft pointed about 23° left of the runwayv centerline.

¢
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Tne fuselage was structurally intact although it had sustained abrasion damage in
certain areas. The lower surface of the air -conditioning bay between body stations (B.S.)
640 and B.S. 810 displayed abrasion damage. The damage started at the spiitter of the
ram air inlet and fanned out 36.5 inches to the right butt iine and 36.5 inches to the left
tutt line for a total damage area width of 13 inches at B.S. 700.

Both main landing gear inboard doors showed heavy exterior skin abrasisn end were
worn through at the door hinges. The keel beam between BS. 878 and B.S. 8530 had
sustained abrasion damage through the lower chord and skin panel. The abrasion marx
continued on the lower fuselage skin from a position aft of the main landing gear wheel
well from B.S. 950 to B.S. 1068. The drain masts located in the abraded area were worn
and bent. The very high frequency {VHF) antenna at B.S. 1010 had been severed or ground
off. The aft lavatory drain mast at B.S. 1150 was cracked and scraped. No other damage
was noted on the fuselage or the attached components.

The left and right inboard and outboard trailing edge flaps were attached to the
wing. The left inboard trailing edge fiap showed abrasion and weer damage for
130 inches. The right inboard trailing edge flap, aft section, sustained similar abrasion
and wear damage along the inboard section for 120 inches. The left outboard %railing edge
flap, aft seetion, showed 3 inches of abrasion damage on the inboard. The ieft "elephant
anpr fairing on the outboard trailing edge flap showed a smali screpe mark at the iower
edge. Both inboard flap aft fairings were slightly bent and seraped. No other damage was
noted on the left and right wing trailing edge flaps and Fairings.

Because of the intentional gears-up landing, the nose gear and tile left and right
main landing gears were in the stowed position in the wheei weils. Examination o the
left main landing gear revealed no evidence of damage to the piston cylinder: side brace
(upper and lower segments), drag brace, act-ator support beam, wheels, brzkes, tires, or
wing gear door assemblies.

The aircraft was lifted off the runway by cranes. Both inboard main lending gezr
doors we.e hanging by the attached actuators and sequencing push-pull rods. After the
loose doors had been cleared. the nose and both main gears were extended wanuaiiy by P
Safety Board investigator and pinned in the down and locked position. (See figure 1.}

in normal manual operation, the handcrsnk must be rotated 3 turns cicekwise {(CW)
to release the door uplock and gear upiock. When the door and gear fall free, the crank
must be rotated 6 turns counterclockwise (CCW) to lock the gear down. When the gireraft
was lifted from the runway, the Safety Board investigator rotated the left main gee:
manual extension handcrank in a clockwise direction to release the gear upiccks. The
investigator said that he feit increasing resistance to rotation after about cne turn, and
after about 13/4 turns, he heard a "thud,” the resistance eased, and the gear fzil free
from the retracted position. The crank rotated counterciockwise six turns without any
resistance and the gear locked down normally.

After the aircraf? had been towed to a hangar. several tests and examirations were
conducted by Safety Board investigators. The rigging of the manual gear extension
system was checked in accordance with the Boeing Company maintenance manual. The
elearances were within tclerance end the positions of the cams and operating arms were
correct. The rigging of the left main gear door sequence valve was correct.

After the aireraft had been placed on jucks, the left main gear was raised
hydraulically using the ianding geer control handle on the flight deck. The gear door
actuator retracted and exiznded normally. The actuator was free at its door attachment
end wecause the door had peen removed. During the test, the gear door sequencing valve
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was positioned manually and the nose wheei and right main gear were pinned to remain
¢own end locked. The left main gear lights were operated normally. The left main gear
was |lowered hydraulically and all action was normal.

After the left main gear was raised again hvdraulieally, the gear was lowered using
the manual system. No resistance to the operation of the manual release system was
noted.

All three landing gears were retracted and extended hydraulicaily, and all were
asrmal. The right main geer was iowered manually without difficuity.

Following temporary repair of the fuselage and wing flap damage, the aircraft was
flown with the gear down lo Eastern Airlines' Miami facility, where the Safety Board
conducted further testing and e complete examination of the main landing gear extension
and retraction system.

Gear System Components Examination

The ieft main gear door actuator was tested in accordance with the manufacturer's
maintenance manual and functioned normally. 1t was disassembied and no evidence of
malfunetion or up lock damage was found.

The door lock operated sequence valve was functionally tested and operated
normally. It was disassembled and no evidence of malfunction Or damage was found.

The dcor ground safety wvalve, gear sequence valve, and left door valve were
functionally tested and all functioned normally.

Lefi Main Landing Gear Manuel Extension System

After the aircraft was flown to Miami, the left main gear manual release Ssystem
was funetionally tested with the aircreft on jacks. It functioned normally with no unusual
resistance lo crank rotetion. During the test, e scored and rubbed notch was found
between two cable grooves on the cable drum A worn and scored {iat spot was found on
the eylindrieal eable guard above the drum. Based on the findings, iests were eonducted
to determine if the cable could move out of the groove and jam under the sard.

The tests were conducted with the gear down and locked end the inboard gear door
removed. The gear uplock hook was placed in the locked position. The manual extension
crank was rotated clockwise about 3 turns to uniack the hook, and force was continued in
the saxe direction. The cable exiting the bottom: side of the drum slackened siightly but
not enough to ailow it to move out of the groove.

The handerank was rotated counterclockwise about 1 1/2 to 2 turns until the manusl
extension gearbox crank roller contacted the side strut cam. Resistance to the rotation
of the handcrank increased, accompanied by slackening cf the ceble on the upper side of
the drum, sufficiently to aillow the cabie to move out the groove and ride between the
drum lands and the caple guard. When force on the handcrank was reduced, the csbie
tension caused the erank to spring back.

At the request of the Safety Board, the Boeing Company performed a similar test on
a new aircraft in the factory witn similar results.



Left Main Landing Gear Downlock Indicating System

The left main landing gear downlock-actuated switch assembly, the landing gear
accessory unit, and the indicator light assembly were removed from the aircraft.

The gear accessory unit was furnetionally tested in the meanufacturer's Miami
faeility; all circuit parameters measured within Boeing's specified vaiues.

The indicator light assembly was functionally checked. Al red and green bulbs
functioned normally, and all diodes in the unit were checked and found to be serviceeble.

The down ieeck switch assembly was removed from the lending gear and checked on
the bench. When the operating lever was moved through the normal stroke to the down

and locked position, electrical measurement through the switch indicate: intermittent,
erratic operation.

Further tests were made at the manufacturer's facility where the switch was wired
int» a circuit simulating the aircraft circuit and using the indicator lights and light relays
from the sircraft. The circuit functioned normally. The switch was then eold-soaked in
an sititude chamber under conditions simulating 35,000 feet for 1 hour 48 minutes, and
then brought to e simulated 5,000 feet, where it funetioned intermittently.

The chamber was brought to sea ievel, and the switch cycied several times during
which it functioned normally only once. It was then checked on a bench. During several
cycles the resistance aeross the switeh was messured as high as four tines the maximum
specified by the msanufaecturer.

Disassembly of the switch revealed a black coating on the contacts which was
identified by laboratory analvsis as predominantly silicone. A silicone compound is used
as a lubricant on the switch case cover sea! and electrical connector seals.

Evacuation Slide L zhting Tests

During the evacuation, it was reported that the galiey door slide did not illuminate.
Eastern Airiines examined the galiey door slide end determined that the lighting failed
because the battery had discharged. The battery had been installed in April 1980 and was
due for repiacement in February 1884. It was no: possible to determine if the battery had
been discharged before or after the slide was deployed. When a test battery was installed,
all lights on the siide fcnctioned normally.

iL.anding Gear indicating System

The gear downleck switch is a two-position microswitch mounted on and actuated py
the downicek mechanism in the main landing gear side sirut. When the gear is in the
retracted position, the switch is positioned to complete a circuit which wiil permit the red

unsafe light to illuminate if the landing gear control handle position and the actual landing
gear position are not the same. The switch remains in the position while the gear is in
transit to the down and locked position. As the gear is downlocked, it actuates the
microswiteh to & position whicix opens the "unsafe™ light circuit and eompletes the circuit
to illuminate the green "gear down and locked™ light. This action also energizes the
warning horn reiay to prevent the horn from sounding when throtties are retarded.

The horn &nd lights ere intended to be different warnings for different conditions
and are not econsidered to ne redurdant, independent warnings for the same condition. The
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hern provides a warning if the throttles are retarded and the aircraft is not in a landing
configuration.

The individual red and green bights are intended to indicate the position of each
lending gear with respect to the position selected by the gear lever. Redundancy for the
gear psition lights is provided by the visual indicator mounted on each landing gear
mechanism, to be observed through a viewing port for eech gear.

Gear Downlock Switeh Mechanieal Religbility Reports

Before the incident, several Eastern Eoeing 727-25 aircraft flightcrews had reported
unsafe gear warning occurrences. In the 2 weeks following the incident, six occurrences
of unsafe gear warnings were reported. Most involved failure of the gear down and locked
indicator light to illuminate. Al were corrected by replacing the gear downlock switch
assembly.

At the time of the incident, Eastern Airlines echnical Services personnel were not
aware Of the previous switch melfuaction reports end did not present the malfunction to
the crew as a possible source of the problem. Eastern's systems engineering department
had only begun to recognize the relatively high malfunction rate during the same week
and had not yet established a corrective action.

Aircraft Flight Manual - Abnormal Procedures

Section 4-10, pege & of the Eastern B-727 Flight Manual contains the following
procedure:

Landing Gear Unsafe Indication

When hydraulic system "A" is nermai and the landing geer iever is in the
DN {down) position’ three reen GEAR ||ghts should illuminsate,
indicating that gear is ""down ana locked.” If one or more green lights do
not cone on, or if one or more red lights do not go out, the following
procedures, as appropriate, can be used io verify that the gear is "down
and locked!" or is in fact, UNSAFE.

1 GEAR Warning Lights TEST
- Verifies light bulb and circuit integrity.

2. Any Throttle RETARD TO iDLE

3. Visually check the gear "down and iocked" position indicators
through the appropriate viewers.

If these checks indicate an UNSAFE gear, eccomplish the appropriate
manual gear extension procedure to lock down the landing gear in
guestion.

MAIN GEAR GNSAFE INDICATION

If a mzin gear indicates UNSAFE upon retraction cr extension, THE
GEAR SHOULD NOT BE RE-CYCLED UNTIL THE FOLLOWING is
ACCOMPLISHED; particularly if a heavy ¥LG thumping noise or loss of
hydraulic fluid were noted:
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1 Observe tog ofwings over MLG struts from cabin. windows:
- Check skin for hole or damage which coulé be caused by a failed
"walking beam."
- If wing skin is damaged or the other signs of this abnormality
exist (thumping noise, ete.}, DO NOT RE-CYCLE gear as further
damage may be incurred. Refer to MANUAL GEAR EXTENSION
procedure.

2. If wing skin is undamaged and other signs of abnormality are not
apparent, the gear can be re-cycled without the probability of
further demage.

The manual gear extension is given on page 7

The following procedure is to be used when manually extending any gear
to the down and locked position.

1. System "A" Pumps OFF
2. Lending Gear Lever OFF
3. Appropriate Gear Extension Access Door(s) (cockpit flocr}  OPEN
4. Follow instructions on upturned door{s) to extend and lock gear.
- Nose gear extension can be monitored by noting the changes in
noise level as the doors open and the gear drops into place.
5. Hand Crank REMOVE
Ali lending gear should now be down and locked."!

System "an Pumps ON

[#3

. Landing Geear Lever DOWN
8. Visuelly check that appropriate gear(s) are "égown end locked."
NOTE: Accomplis:? appropriate normal check lists.

On page 8 the foilowing guidance is provided:

LANDING WITH INOPERATIVE GEAR

Should it become unavoidable to land with one or more gears not fully
down end locked, iixe foilowing recommendations should be considered:

1.  Should the choice be between landing with one main geer and the
nose geer extended, Or a ianding with aii gears up: - lané with ail
gears up.

instructions for msznual extension of the gears are located inside each respective
crank receptacle access door On the cockpit floor. The section is aceompanied by
itlustrations and plaeards of the erank receptacles.

No illustrations are shown in the section which indicate the location 0f the viewing
ports or depict the gear down ané locked indicetor in the wheei well.



Manual Gear Extension System

The manual gear extension system is cable-operated from the cockpit by means of a
handerank. The cables drive a reduction gearbox, located in the wheel well, which
through a series of cables, cams, and levers, operates the inboard ¢oor uplock, the gear
upleek, and the gear downlock. When the gear is lowered manually, the inboard door
remains open.

Yisual Observetion of Gear Position Indicators

A visual "down and locked" position indicator is incorporated in the gear mechanism
in the wheel weil. This consists of a metal tab which is attached to and moves with the
downlock mechanism. A red mark on the tab aligns with a corresponding red mark on the
face of the side strut cam when the gear is down and locked. Beth red narks &are
surrounded by a white background.

A cireet vision observation port is located in the cabin floor above each maia gear
well between seet rows 21 and 22. & does not provide a view of the entire wheel well
area nut is oriented such that when the gear is down and locked tre visual indicator red
index marks are visible st the upper end of the side strut. A portion of the outboard
section Of the main landing gear door is aise visible. When the gear is retracted, only the
tire end a pert of the wheel rim ere visible through the viewing port. The wheei wejl can
>e illuminated by € light located in the upper inboard corner near the viewing port. ?he
light is controllied by a switch located a the second cfficer's station.

Examination of the visual indicator when the aircraft was in the hangar on jacks
rgvealed that the red marks were gligned properiy end the red paint was in good cendition,
ut grease end dirt deposits were on the white background. The deposits were visible
through the viewer in the bright lighting conditions existing in the hangar. No attempt
wes made to duplicate the iliumination existing at the lime the incident although the
wheel well lights were turned on and operated normally.

Crew Training

Crew training on the location of the landing gear viewing ports and visual gear down
indicators is providged curing initial qualification training when crewmembers are shown
how to loeate the ports end observe the indicators through the ports with gears down and
locked. They do not observe the wheel aell with the gears up and locked.

During recurrent training in the B727 simulator flight, crewmembers a:e usually
required to demonstrate inanual gear extension; however, this does not include viewing
the wheel well through the port.

ANALYSIS

The Flightorew

_Ti-? captain, first officer, and second officer were properly certificated and
yualified i accordance with FAA and company requirements and regulations.

The Aircraft

The eireraft was certificated and maintained in accordance with appiicable
regulations.  There wss no evidence of landing gear System failure, maifunction, or
anormality before tbe incident. '



Flighterew Actions

. The flighterew's first indication of a landing gear problem was the absence of an
nat » h
'“ii“&e% e ndicator Hian: Jemaindir %531‘.“%e Hightersw FlIned the Fnt manya
edures for e landing gear unsafe condition. Tney had to rely on the cnly indications
I bie to them, namely the unlit green light, the warning horn when the throttle wsas
rded, and the visual observation of the wheel well. With two conditions indicatin
a the gear was Nnot down? the visual observation then became ?he final means o
confirming actual gear position. Although the statements of two passengers tend to imply
that the second officer did not find "what he was looking for" with respect to checking the
viewing ports, it is more likely his aetions were misinterpreted or misunderstood by these
passengers No, krnowledgeable Of the aircraft. There is no doubt that the second officer
uaccvered both righ; end left ports and viewed both wheel wells. Further, there is ne
doubt that he knew how the visual down end locked indication should look and that he
observed that indieation iIn the right wheel weil. However, he could not specifically
identify the same ‘ndication In the teft wheel well. His deseription Of having observed "a
lot of metai" inlicates that the gear was out of the up and locked position because only
the tire and a part of the wheel are visible when the geer is up and locked. fie stated that
fe had pever obsarved the wheel well with the gegr Up end did not know what could be
seen {hrough the port with the gear up. Thus, |n the absence of 5 positive identification
of ine down end iocked indication, the second officer believed he was viewing the gear
docr and that thz gear hsd not extended. This information end the cockpit indicatiors
i ¢ to the erewmembers the: the ief: main gear was not extended.
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shen the {lignterew encothered rie Iitaﬂ to rotaf ion of the manual sys.em
handerank, thev assiimed they could no. unlo e door and lower the gear. Througaout
their z2ttempis to lower he gear b3 reeyeling the normeal system and cranking marasily,
entirely on their original conviction and the cockpit indications whict were
the ' source o information. Because they did not View the wheel well a secos.d time
anc never attempted 1O rotate the erank in the opposite direction, they assumed 'he gear
c’g\.,d EO: ‘ae iowered. Based on this assumption, the captzin then followed tae flight
recommendation and landed with ail gear retracted.
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Hignuel Release System

Punctional tests and rigging checks reveaied no diserepancies Or misrigging Of the
meanual reiesse system. However, it was determined that the forces on the crank as
descrined by the erew could be duplicated when the handcrank was rotated counter-
cloekwise in the dowmoek direction with the gear down and locked. ~the tests also
eonfirmed tie: such aetion would allow sufficient siaek in the cable so the.t 1t could move
out of the drum groove and ride between the drum and a cable pard. Tie marks on the
ecable drum and cable guard indicate that at some time the cable was out of the groove on
ihe drum. i It was out during the lending, then the manual extension ¢f the gear diring

the recovery cperation would have likely forced the cable Deck into the groove. This
assumption IS supported by the reported resistance ¢f the crank and tien sudden release
and ncrmal operations wien the gear was iowered during airersft recsvery. However, if
the cable moved out OF the drum during the incident. it could only save done so if the
grank was rotated in the wrong direction with the gear down and loecked. Thz second
officer, however, stated that he followed the placard and flight r.anual direetions and
sever roteted the crank in the downlock direction. Therefore, the Safety Board was not
adle to determine i¥ the manual system functioned abnormaliv Or ' the cable moved gt
cf the drum during 2 e attempts | o lower the geer.

e



Gear Downloek Switeh Maifimoetion

Testing and examination of the downloek microswiteh at the manufacturer's facility
confirmed that the switeh operated intermittentiv and unreliably after e¢old-scgking at
zititude. The high resistance across the switeh contaeis caused by the silicone deposits
woull prevent current flow through the switceh, thus preventing operation of the indicator
s and horn relay. Therefore, if the gear operated normally, the left gesr red and
indiegtor lights would not have nminated and the horn relay would not have
unetioned 1o open the horn circuit.
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During the investigation, it was disclosed that other Eastern Boeing 727-25 aircraft

ﬂ:gh.c"ﬁﬁ- had reported simiiar Instances of gear downlock swileh maifunetions.
Therafore, the Safely Board believes that in tnis incident the left gear downloek switch on
N8148N malfunctlioned and caused the loss of gear status ’ﬂC:C&*IO!’lS.

Trhe testing and examinetion of the landing gear sfter the incident revealed no
damage or maifunction in the systen:, except for the s‘ea:‘ downloek switeh which provides
for the operation of the indieator lights and horn. If this were the only malfunction, then
it is lxelv thal the gear was properly down and loeked during the final approaseh. Since
the second officer ‘aueﬂ to observe the alignment of the visucl indicators, his failures
must De atiributed to "re difficult viewing positica, dirt on *he indieators, and the
5ossibility of giare and refllection in the viewing nort, as well as his isck of knowledge of
whal ¢can de seen when the gea" is in the up and locked position.

e Safety Beard bhelieves that the left main gear was properly down and loeked
aithough the msalfunc g switeh permitted less of proper gear indications. The
inability of the second officer to determine the visual indicater position and the difficulty
wita the manual s ¥ the flighterew 10 conciude the gear was not down and locked
znd could not e iowerad which in turn ied to the decision to make a gears-up landing,

n

CONCLUSIONS

I. The erewmembers were properly certificated and gualified.

o~

2. The zirerait was properiy certificated and maintained.
3. Thersa was no evicdence of landing gear failuyre, malfunction, or sbncrmality
- o H X
beicre the inecident.

4. The crew Tollowed the flight marual abnormal precedure for landing gesar
unsafe indication.

3. The second officer ¢id not venfy the necsuw of the visual indicator end, based
on nis odsarvation, the {lighterew was convinced the gear remained retracted,

5. Alter visuglly checking the gear position once, the crew relied solelyv on the
horn and iight indieations in the cockpit (0 determine the status of the landing
gear.
=]

7. Based cn the evidence gvailable to them, the crew concluded the left main
zear remeined retracied,
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8. No evidence was fomd to indicate the landing gear had not operated normally
during the Final approach.

8.  The gear downlock microswitch contacts had high electrical resistance caused
by e silicone deposit which prevented normal functioning of the gear indicator
circuits.

KO. The left main gear was down and locked when the erew attempted to use the
manual release system.

il. Zased on his earlier conclusions from the evidence available, the captain made
e proper decision to land with the gears up.

Probable Cause

The National Transportation Safety Board determines that the probable cause of the
incident was the failure of the left main |anding gear downlock SWitch which prevented a
positive indicetion that the left main geer was down and locked, and the flightcrew's
conviction that the left main gear could not be extended. Contributing to the incident
was tke inability of the second office? to observe clearly and interpret the left gear
position indicator alignment through the viewing port.

RECOMMENDATIONS

As a result of the investigation, the Safety Board issued the f{cliowing
recommendations to the Federal Aviation Administration:

Require the revision of air carrier gperator flight manuais for the Boeing
727, as needed, to illustrate the locetion of the landing gear position
indicator viewing ports in the passenger cabin, and to provide e pictorial
presentation of the gear in the fully retracted position end the indicstor
in and out of the "down-and-locked" position when viewed through the
port. (Classii, Priority Action) {A-81-97)

Require the revision of the abnormal procedures section of Boeing 727
eir carrier operator flight manuals, as neaded, regarding the isnding gear
unsafe indicetion, to include additional information relevant to the gear
position indieator lights and the landing gear warning horn system, ang
the fact that they are not independent and ere not redundant landing
gear position indicating systems. {Ciass If, Priority Action) {A-81-98)
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BY THE NATIONAL TRANSPORTATION SAFETY BOARD
JAMES B. KNG
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! RIVER, Vice Chairman, and FRANCIS H, McADAMS. Member, did ;

Sestember 1, 1848
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APPENDIXES

APPERDIX A
INVESTIGATION AND HEARING

An

The Safetv 3oard was notified of the ineident about 2000 on April 8, 1981.
investigetior from the Safety Board's New York office weas dispaiched immediately to th
scene and an investigation team from the Washington, D.C., headquarters was dispatehed
gt 0700 orn April €, 1581, 1o New York. Working groups were established for systems,
struectures, end human facters,

in the on-scene Iinvestigation included reprasentatives of Eastern
riines, The Boeing Company, the Federal Avigtion Administration, and the Alr Line

PRl s

Partigipation

z Pudlic Hesring
Ne publie hearing wes held and no depositions were faken.
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APPENDIX B
PERSONNEL INFORMATION

. o~ - -y ¥,
uagt\‘;‘.i % 3&“& Ry L;.O@‘c

Ceaptain Arthur Glowka hoids Aicline Transport Pilot Certificate No. 1281388, issued

on May 11, 1874, mt*: type ratings in tre Boeing 727 and Dougles DC-9. At the time of
the in2ident. he held s current first-cless snediesl certificate, issued on December 18,
1§8Y,

o

First Officer Forrest E. Roberts holds Airline Transport Pilet Certificate
No. 1434802, issued on December 31, 1878, with & type rating in the Cessna 50C. At the
time of the inecident, he helC s current 7irsi—elass medical certificate, issued on October
5, 1885,

Seconc Officer Garv L. Finley

Seccnd Officer Cary L. Finley holds Alrline Transport Pliot Certificate No. 1837678
ans TLgntT Ingineer Certificate No. 277- 44«*1.;34‘, ,;s* ed on Jaiv 17, 1978, At the time of
the ineident, he feld & eurrent second class mediczl certificate, issusd on August 7. 1880,
He recaived his .nitial Beeing V27 "'ammg frem Braniil Internationai Airiines in July
1876, Alter furicugh from Braniff, he was hired by Zastern Alriines gnd recelved 2
Tociii=ad initial ':%’.e.:g T27 training in November 187E.



