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<i;.c*:oT. _-  .. 2.-: _-_ a lmc5rg 3e.x- r rsa le  indearion. T2e nose and righ? main gear green iights 
T3e caprein m d  second officer revie.#ed the Zigi t  m a i u a l  ebnorma procedures 

,<?re sil i?e left m&n He&- s e e n  lighi wes  not lit, no red Lights were ilkdminated, and the  
gc" xser'e *,+-axing k r n  sounded when the throttle was retarded to iae .  Whe? checked 
:x %e mew Sin- the fesi circuit, E;I red m d  F.een lights 2iuminated, which verified the  
'>S3 ant circuit ZnTegrity. FoEowhg ;he test c;rcnit checks, t he  second officer went to 
-..c esjin :a observe the  =sin gear thrmgh vie-wing ports 2i in :he 300. Passengers 
s.ea:ed ne&- ::?e !oca:ion o l  :he viewing ports observed bin  on the floor p d h g  up t h e  
2s-x:. 

_. 

? 
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3 n e  -xssen;e? seated in row 23 stated: '%e xised t h e  cerpet siightly near my seat; 

be at no time indicated that he did find what he wes  looking for. Ye further di.i not a t  
LT~ : izz iook tiz-ough ~ - 7 y  ?ortion of the :loor of ?he aircraft." Another pasenzer in that 
:e++ seid %e ap?eeec: to >e looking for soxething under the carpet. H e  did :his quickly 

r: i : : ;  ..?* . ~ . . 
- % -  _ _  seem :o find what he 'was looking for." The second officer s t a i d  he had some 

d - a - z e ~ L >  .amng the cm2et t o  expose tne viewing :a:? and holding it  out of the wab' so he 
ase the port. R e  Sso stated that he say' :he visue? "gear down and locked" 

ix :ee t~r  3i in ihe  geaz down position on the right main gear. On the left gear, he said he 
sa%- s.Gy "a lot of mete!," but codd not see rhe prsi?ion indicetor aligned in the down and 
1xXeC p s r i ~ : . .  

.. '"axeve?, he did no: appear t o  : b e  overly concerned in fine& what he was looking for and 

i:i 

P"-.'R .. 
. .. 

- 
. .  

-. 
-1 
$ r e  ce?~ain ailc, second officer :ried to  extend the left aain gear by %us@ the 

;>e u~iock :elease dkection. Bot:? crewmembers said that they never attempted to Fotate 
xiease syswn? %t encounteyed e stiff resistance to rotation of the handcrank in 

._ i.. the 6ow~Jcck 6:rection. After several unsuccessfu? ettemjts,  the captain cailed a 
-e??eseztative of 2 2  Tecbica i  Service Seetior. of Eastern Aidines in iIiemi, Florida. 
_.._ casrzir. and the: tec-nnica! seTvices representative reviewed the abnornai procedures 
~ 5 e c X i s : ~  anc the captain agreed t o  try both the hgct-eulic and m.anua1 methods again. 
j se  %@:crew attem$ed re?eatediy to lower the left main gear both msnusl ly  and 
.._ ". IJicsZy; h3wevert the left gear green light did not illuminate while the other iights 
i:;?aninater: each time. The crew die not see or codd not rexe,nber if the Fed lights 
pyrr-5. 

l i d  fio; attempt to observe :he wheei well agein. 
o:%sserve ?he to? c.f tie wing for evidence of landing gear s t ructui& darnage or feililre, he 

~. .- . .  

-'r 

_. 
. .  

:.,--.: .,,,,.,onel &ring the  cycies. Although the second office- returned to the cabin to 

F. 

;SOU: 1940, e'; :he ceptaic's direction, the first officer requested information from 
:ne crew then discussed the possibility of having to iand wi th  the gears retracted. 

.%~?:oach Ccn':ro: on the snount  of time necessarv t o  foam the runway. Approach 

2 hours xouid be necessary to foam 4,000 fee: of runway. The captain determined that 
'Controi advised t h e  a i x r e f t  thet the Port Au tho~ i iy  Crash Fire unit had stated 1 1:2 to  

:he reneining 5 e I  would not permit hOidiR& io? that length of time. 4 discussion with the 
rechnieei ssrvice representative in Xiami indictited thet ianding on foam was corsidered 
3; the c o z p n y  to be et  the captain% option. 

3 e  captain briefed the flight attendants and pessengers, and the Sight atiendents 
?:e?ered the cebin for e gears-up lending and energency evacuation. About 2000, with 
7,590 pounds of fuel rexaining? ?he captain Cew the fina: approach with 30" of flaps ai  Y 
xference speed of 107 +5 knots. 

2: One ~ r e z t  vision viewing PC?: on each side of the cabin in the floor between seat EWS 

t h z  whee: weii area. 
i-l ezd 22 permit observation of :he main geai. side strsts, visusl d:owziock indicetor, and 

I .;,! X e d  index  mar!^ OR a white backgromd affixed lo separate parts of the side strut  end 
:'he dow;.Loc% mechaaisrn Ere aiigned when the gear is down end the dov~ntock i.s engaged. 

-. 
n. 
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~-~~ m. 
1 ne Xationa? Westher Service (NWS) reported the foliowing weatner observatior.s a t  

u r n  SI 2iiO: estimated ceiling -- 25,000 feet thin, scattered; visibility -- 1 2  miles; 
:emFe:a2w-e -- 5 2 O  Fa dew point -- 44* F; wind -- 190O a t  20 knots; altimeter setting -- 
30.i9 ixiig. 

Communications 

T k e x  isere no reported communications difficulties between ?be aircraft and air 
t;a:̂ Eie control OF t he  Eastern -4lrlines '. -2hnical services representaiive. 

Aerodrome irtiorrnetiora 

John F. Kennedy International Airport, located in Jamaica, New Yofk, is ajout 
12  ?.iles southeast of midtown Xanhattan, about 9 miles south-southeast of LaGuardia 

Txo sets of psraiiel runways are available - 4-22 and 23-31, left end Tight. The runways 
Airport, and sSOilt 18 xiies east-southeast of Newark International Airport, New Jersey. 

are ecuipped wi th  instwmen: landing system (ILSj faci1;'ies- howeve:, urder IFR weather 
conditioas, o ~ i y  one runway can be used at a t i n e  for irstrument approaches. h short 

2:eva:ioz a: the airport is 12 feet. Although the Port of New York Authority crash fire 
x d  rescue section has capability for foaming a runway and will provide the service on 
~eq-es:, there a;e m requirements or standards for such se;vice in the Airport 
Cer;ii:ca;icn regu!aiio.m, 14 CFX 139.  

-.,.7-*a\- 
L 4 .  ., Z4-32: is eveilaSle fof general aviation a?d short takeoff-and-land aircraft. 

?'ah? Remrders 

SSl l3S  \.;es equipped with a Sundstrand mode! F.5-5:2 flight aaia recorder (FDR), 
s e ? d  No. 216;. en2 e Fairchild mode: 21-100 cockpit voice recorder (CVR), seriai 
$_. 22' . 

& ? e ~  investigztors opened the FDR cannister ;o remove the recorder, they 
discsvered tbat the static line connection w a s  loose. When the fo": was remove<. i i  had 
been tax. The airspeed and altitude parameters had not been rewrded because of the 
..z:ic yesswe leak. Therefo-e, no FDR readout was made. _. 

je;en during a lise-ssion beiween the captain and Eastern Airiines Tectinical Services, 
.Aii channels oi the CVR tape were recorded cleariy. The 30-xinute recordirq 

The ce2lain stated 'hat the gear door would not spen. The captaii: ag:eed to try bot? 
:e-Jiwring the a!xo.-mile! procedures checklist for manwl gear exte?slon. In the discussion 

no.--nzi m C  menaal xeihods again. Referring to the manual release crank, the captei-, 
stated: ... . .ciock;vlse position a t  least three times. We can't get more than about two 
.U.P.S .>;i:,h two peopie on it." L.*  

The  recoxS3- c7nteined soiinds of the gear handle seing lowered again norrnaily, 
csck$I air rroises indicating that :he nose gear had extended, and crew eonversation 
c o a f i x ~ i s g  ::,>: the left gear greer! light had no: illumimted. The gear warning horn 
joz.:zGeG Eo: a5our 1/2 second. 

J. 

The ca,s"iain and ?ifst officer attempted again to !ower the :eft main gear nanuaily 
a x 3  c3:aid n-it turn  :ne crank more than iwci turns. Again, the ceptain reviewed the 
e3;w~e: pmceeures checklist and confirmed the recomir.endetion t o  land viti aU gear 
-o::wfe,:. T?)e Pernajning p o r t i m  of the reco-Gng 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 no dscusslon on th.? indicaiiors given 
by the landing gear indicator lights during extension and retrac:ion. 

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

P l i g h t e w  Interview 

indicating lights during the initial lowering of the gear. During later recycling, they saw 
The ilightcrew stated that they did not see the  sequence of the gear red and green 

F.O red or green lights on the left gear indicator when tine other gears were down, nor did 
:hey monitor the action of the red lights during the operating cycle. 

landing gee. position by ground or control tower observers. However, h e  decided against 
The captain stated that he considered requesting 6. fly-by for visual observation of 

this  action because he considered e low fly-by a t  night over the relatively dark airport to  

o'merve the landing gear adequately. 
be hazardous considering the amount of traffic and tine lack of sufficient illidmination to 

The second officer stated that when he checked the gear positio.?, he turned on t.he 
wheel well !ights and it functioned normally. He  had difficulty lifting the  cerpet m d  
holding it  out of the way to look through the ports. On the right gear, he saw the red 

indicator, but saw crJy "a lot of metal." He stated it  was light coiored and he did not see 
mar'% of the visual indicator aligned; however, in the left wheel well he could not see the  

the tire and assumed that the gear had not extended and the door remained closed. He 
iur'ier stated that following the initial attempts to lower the gea. mamally, he returned 
to the cabin t o  examine the upper wing for evidence of e "walking beam" failure, as 
required by the abnormal procedures section of the flight marrual. However, he did not 
attempt to observe the wheel xell egain. 

The captain stated that they had made five landings during that day in XU'a'i4OK and 
the gear and indiczting system had functioned normaily each lime. 

Impact. Inforrnsticx~ 

Runway 22 right is 11,352 feet long and 2!10 feet wide. The Eircraf? initial impac: 
V i n t  was 8 5  feet from the dispLaeed approach Ihreshold lights and 23 feet right of :he 
runway centeriine. Xetallic scrape marks, began a short distance from the initid i m p e t  
point, continued 2,602 feet down the rinnway, and stopped 43 feet from the  right edge of 

runway cen te rhe ,  was iound about 2,014 feet downstream frorr the displeced r&?-,qay 
the rmway. A second 3 I t  of mctaSlic scrape mark;, which was about 2 feet  !eft of the 

lights. The scrape marks continued 52s feet down the rtmway and stopped almost p a r s e l  
to t3e :;?si serape mark. 

point t o  7 3  inches where it stopped. The 73-inch scrape marks matched abrasion marks 
The li;.s? set of scra;>e marks varied in width from a few incher st the initiai imp=:: 

found on the belly of the aircraft. The second set of scrape marks varied between 1 snC 
3 fees Nide. 

cez;er!i:.e Kith :>e nose of the aircraft pointed about 23O left of the r m w a y  centerlizs. 
The aircraft stopped beyond rhe end of the metallic scrape marks on the panwc\; -- 



certain areas. The lower surface of the air -conditioning bay between body stations (B.S.) 
The fuselage was structilrally intact althorxh I t  had sustained abrasion Garrage in 

640 an.d B.S. 810 displayed abrasion damage. The damage started a t  the spiitte? of the 
ram ai,r inlet and fanned out 36.5 inches to the right butt line and 36.5 inches t o  t h e  left  
butt line for a total damage area width of 1 3  inches a t  B.S. 700. 

.. 

Both main landing gear inboard doors showed heavy exterior skin abrasisn end were 
worn through a t  the door hinges. The keel beam between B.S. 8TO and 3.S. 950 had 
sustained abrasion damage through the lower chord and skin panel. ?he abrasion mark 
continued on the lower fuselage skin from a position af t  of the main landing gear wheel 
we12 from B.S. 950 to B.S. i066,  The drain masts located in the abraded ere2 ivere worr: 
and bent. The very high frequency (VHF) antenna a t  B.S. 1010 had been seve-ed or gound 
off. The aft lavatory drain mast a t  B.S. 1150 was cracked and scraped. No other damage 
was noted on the fuselage or the attached components. 

wing. The left inboard trailing edge flap showed abrasion and weer damage for 
The left and right inboard and outboard trailing edge flaps were attec5ed to  the 

130 inches. The right inboard trailing edge flap, sft section, sustair'ed SiKiiiiar aSrsSion 

flap, aft sectim, showed 3 inches of abrasion damage on the inboard. The ieft "elephant 
end wear damage dong the inboard section for 120 inches. The left oiltboerd ?railing edge 

noted on the left and right wing trailing edge flaps and Fairings. 
edge. Both inbomd flap a?t fairings were siightly bent and sersped. Xo other daxag-e 'Was 
earat  fairing or? the outioard t-ailing edge flap showed a sme l i  screpe mark a t  ?he lower 

Secause of the intentional gears-up !anding, the nose gear and tile !eft and right 

left main landmg gear revealed no evidence of damage to the pis?o:~ cylinder: side Srcce 
main landing vezrs were in the stowed position in the wheei welis. Examinetion 0.' :he 

(upper and Iower segments), drag brace, act-ator support beam, wheels, brekes, tires, or 
wi?g gear door assemblies. 

D 

The aircraft was lifted off the runway by cranes. Both inboard z?ein lending gezr 
doors wete hanging by the attached actuators and sequencing push-pzl! roea. After the 

Safety Board investigatw and pinned in the +own and locked position. (See 5 p - e  1.) 
loose doors had been cleared. the nose and both main gears were extended rcecuaiiy by P 

in normal manual operation, the handcrsnk mus t  be rotated 3 turns ciockwise (CW) 
to release the door uplock and gear upiock. When the door and gear f a i l  free. the crank 
mus t  be rotated 6 turns counterclockwise (CCW.;) to  lock the gear down. When the eircref? 
was lifted from the runway, t h e  Safety Board investigator rotated t i s  !er: mzin gee: 
manaiai extension handcrank in  a clockwise direction to release the gear i;plccks. The 

after aboirt 1 3/4 turns, he  heard a "thud," the resistance eased, end the gear fell free 
investigator said that h e  feit increasing resistance to rotation ziter aboli: cne turn, and 

from the retracted position. The crank rotated counterciockwise six t u r n s  xithout m y  
resistmce m d  ?he gear locked dov.-n normally. 

After the aircraf? hi;d beeit towed to a hangar. several tests and exsmi-.etions were 
conducted by Safety Board investigators. The riggiflg of the m a n ~ a !  gear extension 
system was checked in  accordance with the awing Company meintenvnce manud. The 
clearances were within tolerance end the positions of the cams a ~ d  operating arms were 
cx-rec:. The rigging of the left main gear door sequence velve was corr2c'I. 

hydraulically using the iandinq gezr control handle on the Cighi de&. The gear 600: 
After  the aircrS":^? had been placed on jilcks, the left ma in  gee; was raissd 

actuator retracted and extmded normally. The actuator was free a t  its door st:aciment 
end became the door had Deen removed. During the test, the gear door sequencing valve 
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w a s  positioned m a n u a y  and the nose wheei and right main gear were pinned to remain 
down end locked. The left main gear lights were operated normag.  The left main &ear 
Vias lowered hydraulically and all action was normal. 

After the left  main gear was raised again hydradiealiy, the gear w a s  lowered using 
the manual system. No resistance to the operation of the manad release system was 
noted. 

w r r c a l .  The right main geer was iowered msnualiy without difficmi:y. 
All three landing gears were retracted and extended hydraillic&y, and 823 were 

f?own with the gear down l o  Eastern Airlines' liliami facility, where the Safety Board 
Following temporary repair of the fwelage and wing flap damage, the aircraft was 

conducted further testing ana e complete examination of the main landing gear extension 
and retraction system. 

Gear System Components Examination 

The !eft mzin gear door actuator was tested in accordance with the mmufecturer's 
maintenance m z n u d  and functioned normally. It  was disassembied and n3 evidence of 
nalfunetion or up lock damage was f0cr.d. 

normally. It ~ e s  disassembled and no evidence of malfmetion or damage was found. 
The door lock operated sequence valve was functionally tested snd operated 

func:iona!ly Zested and all functioned normally. 
The dcor ground safety valve, gear sequence valve, and !eft door valve were 

After the aircraft was horvn to Miami, the left main gear manu& reiease system 
was functiona!iy tested with the aircreft on jacks. I t  functioned normally with no unusual 
resis?ance lo crank rotetion. During the test, e scored and rubbed notch was fomd 
between two cable grooves on the cable &rum A worn and scored f a t  spot was found on 
?he cylir;drica: eable guard above the  drum. Based on the findings, iests were eondticted 
to deiermine if the cable coda  move out of the groove and jam under the s a r d .  

The tests were conducted with the gear down and locked end the inboard gear door 
removed. The gear uplock :~ooK was placed in the locked position. The xenual extension 
crank was rotated clockwise about 3 turns to unlock the hook, and force wes continued in 

not enough to a d o w  i t  to move out of the groove. 
the s a x e  direction. The cable exiting the bolton; side of the d r u m  s!ackened slightly but 

The handcrsnk %as rotated counterclockwise about 1 112 t o  2 turns until the manuel 

of the handcrank increesed, accompanied by slackening cf the ceble oa the npper side of 
extension gearbox crank roller contacted the side strut cam. Resistance to  the rotation 

the d rum,  sufficieztly to ailow the cabie to move out the groove and ride between %e 
drurr: !ends and the caDle gdard. When force on the handcrank was reduced, the cable 
tensios caused the creak to spring back. 

A i  the request of the Ssfety Board, the Boeing Company performid a similar test 02 
new aircraft in the factory witn similar resdts. 



k i t  Main hrzciirtg D O ~ W C   eating System 

accessory wi t ,  and the indicator light assembly were removed from the aircraft. 
The !eft main landing gear dowrJoek-actuated switch assembly, the 1andiX gem 

iaci!it?l; ai! circuit parameters measwed within 3oeing:s specified values. 
The gear accessory unit was fucctionally tested in the menufaeturer's Miami 

fiinctioned norrnaily, and all diodes in the unit were checked and found to be serviceeble. 
The indicator light assembly was functionally checked. Art red and p e e n  bulbs 

:he bench. Nhen t h e  ope?ating lever w e s  moved through i'ne normal stroke to  the down 
The down lock switch assembly was removed from the lending gear and checked on 

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

int9 a circuit simulating the aircraft circuit and using the indicator lights and light relays 
Further tests were m&de a t  the manufacturer's facility where the switch was wired 

from ine eircraft. The circuit fmciioned normay.  The switch was then co:d-soaked in 
E.!! eltitude chamber under conditions simulating 35,000 feet for 1 hour 40 minutes, and 
then brought to e simulated 5!000 feet, where it Fdnctioned intermittently. 

The chamber was brought to sea ievel, and the switch cycied several times during 

cycles the resistance acr3ss the snitch was measwed as high as four t ines  the maximum 
which it functioned normaily anly once. It  was then checked on a bench. DvwL-ing several 

specified by the mencfeciurer. 

Disassexbiy of the switch revealed a biack coating on the contacts which was 
identified by laboretory analysis as predominantly silicone. A silicone compound is used 
as a lubricent on the switch case cover sea! and electrical connector seals. 

Evaewtion Slide L.qhainp Tests 

During :he evacuation, it was reported that the galiey door slide did not illuminate. 
Cas:e?n Airlines examined the galiey door slide end determined that the  lighting failed 
Seca>Jse :he battery hed discharged. The battery had been installed in April 1980 and wes 
due for repiecement in February 1984. It was no: possible to determine if the battery had 
been discha;ged before or after the slide was deployed. When a test battery was installed, 
aE lights on the siide fcnctioned norzally. 

Landing Gear Indiesting System 

The gea; down:cck switch is a two-position microswitch mounted on and actuated by 

TetrEcted position, the switch is positioned to complete a circuit which will  permit the red 
the ciowniock mechanism in the main landing gear side sttwt. When the gear is in the 

gear posi:ion are not the same. The swi:ch remains in the position while the gear is in 
unsafe light to iiluminete if the landing gear control handle position and :he actual lending 

transit ',a :he doxn  end locked oosition. As the gear is downiocked, it actuates :he 

to illcminate :he green "gear jown end locked" light. This action also energizes the 
microswi:ch to e position whicil opens ;he "unsafe" light circuit a?d completes the circuit 

ws-ning hor;: rela:; to prevent the horn from sounding when throtties are retarded. 

and are not eonside-ed to be redufidant, independent wirnings for the s a x e  condition. The 
The horn end ligh?s ere intended t o  be different warnings for different condtior1s 
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horn provides a warning if the throttles are retarded and the aircraft is not in a landing 
configuration. 

lending gear with respect to the position selected by the gear lever. Redilndancy for the 
The individual red and s e e n  bights are intended to indicate the position of each 

gear psi t ion lights is provided by the visual indicator mounted on each lmding gear 
necha?ism, to  be observed through a viewing port for ea& gear. 

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

aware of the previous switch malfuxtion reports end did not present the malfunction to 
At tine ? h e  of the incident, Eastern Aii-lines ':;ethnical Services personnel were not 

the  crew as a possible source of the problem. Eastern's systems engineering department 

and had not yet established a corrective action. 
had only begun to recognize the relatively high malfunction rate during the same week 

Aircraft Plight M&mal-  Abormal Proceddures 

procedure: 
Section 4-10, p g e  6 of the Eastern B-727 Flight ?danual contains the following 

Landing Gear Ursafe Indication 

DX idownj position, three green GEAR lights should illurninate, 
When hydraulic system ;'A*' is nom& and the landing geer :ever is in the 

indicating that gear is "down ana locked." If one or more green lights do 
not c o n e  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, UNS.4FE. 

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

TEST 

2. Any Throttle RETARD TO iDLE 

3. Visually check the gem "down and iocke8' position indicators 
through the appropriate viewers. 

I f  these checks indieate an U?ISAFE gear, eccomplish the appropriate 

quesiion. 
manual gear extension procedure to lock down the landing gear in 

MAIN G E A R  UKSAFE INDICATION 

If a mzin gear indicates UNSAFE upon retraction cr extersion, THE 

ACCOMPLLSHED; particularly if a heavy XLG thumping noise or loss of 
hydraulic fluid were noted: 

GEAR SIiOBLD NOT BE RE-CYCLED UNTIL TUE FOLLOWING 1s 



!. 

1. Observe to? of wings over MLG struts from cabin. windows: 
- Check skzn for hole or darr,age which col?Id be caused by a failed 
"walking beam." 
- I f  wing skin is damaged or the other sigm of tinis abnormality 

damage may be incurred. Refer to ?dANUAL GEAR EXTENSION 
exist (thumping noise, etc.!, DO NOT _RE-CYCLE gear as further 

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 gea- extension is given on page 7: 

The foilowing procedure is to be .sed when manually extending any gear 
to :he down and locked position. 

I. Systern "A" Pumps OFF 

2. Lending Gear Lever OFF 

3. Appropriate Gear Extension Access Doorts) (cockpit floor) OPEN 

4. Follow instructions on upturned door!s) to extend and lock gear. 
- Xose gear extension cep. be monitored by noting the changes in 
noise level as the doors open end the gear drops into place. 

5 .  Hand Crank 3EXOVE 

\li lending gear should now be "down and locked.'! 

6. Sysle:n x. .-¶ ir  Punps Oh' 

. . Lending Gear Lever DOWN 

8. Visuelly check ',hat appropriate gear(s) are "6own end locked." 

KOTE: Accomplis:? appropriate normal check lists. 

c 

On page 8 the foilowing guidance is provided: 

LAXDING WITH INOPERATIVE GEAR 

Sholiid i: become unavoideble to !and with one or more gears not fulIy 
down end locked, t he  foilowing recommendations should $e considered: 

I.  Shouia the choice be betweer, landing with one main geer and the 
nose geer extended, or a ianding with &I gears up: - !and with &: 
gesys up. 

instructions for rrmcai extension of the gems are located inside each respective 
crank receptacle access door on the cockpit floor. The section is accoapanied by 
ii!s'stre?ions snd ple:a:ds of the crenk receptacles. 1 

30 illustrations are shovn in :he sec?ion which indicate t h e  1oce:ion of the viewing 
ports or depict the gear down and locked indicetor in the wheei well. 
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X r w A  Gear Extension System 

Ti.e manual gear extension system is cable-operated from the cockpit by means of a 
haqdcrank. The cables drive a reduction gearbox, located in the wheel we!I, which 
:mc@ a series of cables, cams, and levers, operates the inboard &or uplock, the gear 
apfccic, ane the  geer downlock. When the pea: is lowered manually, the inboard door 
~emains  open. 

Visua l  Observetion of Gea.  Psition Indicato;s 

A vim& "down and locked" position indicator is incorporated in the gear mechanism 
in tie wheel wei!. This consists of a metal tab which is attached to and moves with the 
downlack mechanism. A red nark on the tab aligns with a corresponding red mark on the 
face 2 the side strut cam when the gear is down and locked. Both red narks &re 
surrounded by a ivhite beckground. 

well between seet r o w  21 and 22. I: does not provide a view of the entire wheel well 
A &rent vision observation pxt is iocazed in the cabin floor above each mai2 gear 

area but is oriented such xiat when the gear is down and Iocked the visual indicator red 

seetion of the main landing gear door is &so visible. When the gear is retracted, only the 
index marks are visiXe s t  th,? upper end of the side strut. A po?tion of the  oulboerd 

tire end a pert of the wheel rim ere visible through the viewhg port. The wheei weil can 

:I$: is controlled 3y a switch located a: t h e  second officer% stetion. 
k illxninated Sg e light located in the  upper inboard corner near the viewirig port. ?he .. 

Examination of the visual indicator when the aircraft was in the hangar on jacks 
?evelied :hat the red marks were digzed properiy end the red paint was in good conditicn, 

tllrctugh t he  viewer in t h e  bright lighting condiiicils existing in t he  hangar. No attempt 
Sat grease end dirt deposits were on the white background. The deposits were visible 

wheel weif lighk were turned on and operated normally. 
wes m8de to duplicate the illumination existing at the lime the incident although the 

Crew -ai.. 

indicators is pwvided curing initie! qualification training w>en crewmembers are shown 
Crew training on the location of the landing gear viewing ports and visual gear down 

how to Iocate the ~ O F ~ S  end observe the indicators through the ports with gears down and 
locked. "bey do not observe the wheel ae l l  with the gears up and locked. 

%sing recurrent training in the B i 2 1  simulator flight, crewmembers ate usually 
required to demonstrate inanuai gear extension; however, this does not inclilde viewing 
:he x;:eei well throcgh ;f.e port. 

AWALYsls 

The Plightmew 

,.%. ,,aiifieci ;;r accordance ,xN.ith F A A  and company requirements and regulations. 
Ti-? captain, first  officer, and second Office? were properly certificated and 

The Aircraft 

The eircrd: was certificated end  meintairled in accordance with applicable 
reqiations. There wxs no evidence of landing rear systcn failure, nslftinction, or 

??^ %,;.c. .**=ii?y before :be incident. 



m.  ne :lightcrew's first indication of a lu?diRg gear problem was the absence of an 
:LtuXiReted green ieir landing gear indicatcr light. When, she landing gear hed been 
..o_ -c)c'ie< . snd lhe indicator iight remained unlit, the flightcrew followed the Eight manual 
ProcediL-es for e landing gear unsafe condition. Tney had to rely on the only indications 
avsilabie to thex,  namefy the unlit green iight, the warning horn when the throttle wes 
reirrded, en? the visuzl observation of the wheel well. With two conditions indicating 
.&e: t3e :ear was not down? the visuai observation then became ?he f ind  means of 
:caSirz-in= J act& eear position. Although the statements of two passengers tend to  imply 
:k2t :he second officer did not find "what he was Iooking for" with respect io checking the 
vieKing ports, it js more likely his actions were misinterpreted or misunderstood by these 
Gv-ssengers no; kcoxledgeable of the aircraft. There is no &-bt that the second officer 
%?ccvered 30th righ; end left ports and viewed both wheel :veils. Further, there is nc 
.L?O;AD: ke.: he knew how the visual down end locked indication should look and that he 
oberved :ha: iniication in the right wheel weir. I-lowever, he could noi specifically 
iSenti?y the sone 'ndication in the left wheel well. His  descrip:ion of having observed "P  

lot of me:@' iz2;cates t'nat the  gea- xes ogt of the up and locked position because only 
the :ire and a part of the wheel are visible wher, the geer is up and locked. fie stated that 

seen t>zo.oi;gk the port with the gear up. Thus, in the absence of e positive identification 
?e >& wver obssrved t.he wheel weG with ;he gear up end did not knoui whet  cwdd be 

of :ne down end iocked indication, the second officzr believed he was viewing the gear 
doc? End that the gear hsd not estznded. This information end tfle cockpit indicatiors 
conri-xed to the creivziembers the: the ief: main gear was not extended. 

.,, 

i I_ 

a 

- .  

I. 

. -. 
i ;.endcrank, :he! %ssu'i1e2 tne?; couid no: unlock the dcor and lower the gear. ThrouFaout 

&:en the %gatcrew encountered resistance eo rotat:on of the manual sys'.em 

their e:',en?'s tc b i e r  :he gear by recyclizg the norme? system and cranking menlai iy ,  
!key ?died entirely on their oiigii.rr9i conviction er,d t h e  cockpit indications whicb were 
;,;sir O G ! ~  soxce sf information. Because they did not View the wheel well a sec0.d time 
afi< never eiiernsted to rotate the crenk in the opposite direclion, they assuqed 'he  gear 
eoSd EO: be ioxered. Besed on this assuxption, the captai;: then followed t:le flight 
c:e?.uet recor.rnen.'a;ion and landed with all gear retracted. 

Hawal Release System 

is.,: 

Csnctionel tests ertd Tigging checks reveaied no dkcrepencies or misr'gging of the 
s e x &  I-eleesc s:;s;em. However, i t  ;vas determized iha t  the forces on the  crank as 
2escrl>eci 5s' the crerv could be @up?icated when the handcrank was rotlted comter- 
cisckwise i?. the down;oc;C direction with the gear down and locked. ';he tests also 
ccnfi.-zed tie: such action would allow sufficient sisck in the cable so thr . t  it could move 
ou: of the Grum grooi-e and %e between the drum and a cable p a r d .  T.le marks on t!le 
c$>1? Z x m  a c l  cable p a r d  ir?dicste that at  some :ixe ::?e cable was oat of the groove on 

I: * 
:he dra:n. I f  i t  was o-I during the lending, then the manual extension r f  the gear d;ring 
:.L ree0i.e::; c?eration ~ o i d  have iikely forced the cable Deck into t'ne groove. This 
zsssx2:io:: is zu7ported >?; :he reported resistance of the crank and I lea  sudden release 
a2.d nc;:r,ei o?e;%lions wilel: the gear was iowered during aircrsft rec2;ery. However, if 
:?e cable r:csed out of ihc driim during the incident. i t  could only 2ave done so if the 

officer, howe%;e:7 stated that he followed the piecard and flight r.anusl directions and 
w m k  wzs ro::ited in the wrong direction with i ne  gear dowo and Iocked. 'rkz seeorid 

sever roteted :iie crank in the dov;nlock direction. Therefore, the Safety Board ; v ~ p  30; 
able to detercine i f  the manu& system functioned ebnormaliy or I the cable moved ssi 
or̂  eke & u a  G w k g  the  Ettexpts l o  ie?ver the geer. 

. .  
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8. No evidence wes fomd to indicate the landing gear had not operated normally 
during the Final approach. 

9. The gea; downlock microswitch contacts had high electrical resistance caused 
by e silicone deposit which pfevented normal functioning of ti?e gear indicator 
circuits. 

KO. The left main gear was down w.d locked when the clew attempted to use the 
manual release system. 

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

Frobable Cam 

incident was  the failure of the left main landing geai- downlock switch which prevented a 
The Nation& Transportation Safety Board determines that t5e probable cause of t h e  

positive indicetion that the left main geer was down and locked, and the flghtcrew's 
conviction t h a t  t h e  left main gear could not be extended. Contributing to the incident 
w a s  :he inability of the second office? :o observe clearly and interpret the left gea* 
position indicator alignr;.,ent through the viewing port. 

RECOBHWEBDATIONS 

AS a resuit of t h e  investigetion, the Safety Board issued the fellowing 
FecoIRm~ndations to the Federal Aviation Administration: 

727, as needed, to illustrate the locetion of the landing gear position 
Require the revision of air carrier operator flight manuals for the Boeing 

indicator viewing ports in the passenger cabin, and to provide e pictorial 
presentation of the gear in the fully rezrected position end the indicator 
in and out of the "down-and-locked" position when viewed through the  
port. (Class 11, Priority Action) (A-81-9'i) 

eir carrier operator flight manuals, as ne-ded, regarding the  fanding gear 
Require t h e  revision of the abnormal procedures section of Boeing 727 

position iPiicator lights and the  landing gear warning "lorn system, and 
unsafe indicetion, to include addittonal information relevan: to  the gear 

gear position indicating systems. [C!ass If, Priority Action) (A-81-98) 
t h e  fact that they are not independent and ere not redundant landing 








