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SYNOPSIS

United Air Lines, Inc., Boeing 727, N7030U, operating as Flight 227, crashed’
during an attempted landing at Salt Lake City Municipal Afrport, Salt Lake City, -
Utah, at epproximately 1752 m.s.t., on November 11, 1965. Of the 85 passengers and
a crew of 6 aboard, there were 43 fatalities, including 2 passengers who succumbed
in the hospital sevexal days after the accident. The 48 survivore tncludad all
crewmembers. o

The £light, scheduled from LaGuardia Airport, New York, to Ban Fram:isco
International Airport, San Francisco, Califormia, with several intermediate stops,:
_departed Denver at 1654. Shortly after 1748 the flight adviged ", . . Have the
jcunway in sight now, we!ll cencel and standby with you for traffic." 'I'ha high,
straightein approach continued under Visual Flight Rules (VFR). Impact occurred .
335 feet short of the runway threshold, the main gear sbeared, and the aircraft .
caught f£ire and slid &pproximately 2,838 feet on the noss gear and bottom fuselaga
surface, finally coming to rest approxlmately 150 feet off the east side of t.he

mi!way .

The Board dct:ermines the probable cause of this accident wag the: faﬂura of che
capcain to take timely action to arrest an excessive deacent rate duriug t.he landing

approach .

1. ,mvssncanou
_1 1 Hiacory of Flight

“United Alrx Lines (UAL), Boelng 72?, N7030U, operating as Flight 227, daparted
LaGuardia Airport, New York, at 1035.1/ Regular stops en route to San FPrancisco, o
Caltfornia, included Cleveland, Ohio, Chicago (Midway Airport), Lllinois,’ Denver, '
Colarado, and Salt Lake City, Utah. The flight to l_)euver was routine, and a__crlw_- '
chahge was accomplished. : U o

Flight 227 departed Dewer &t 1654 in accordanca with an Instrument Fl.ight. Rules .

(iﬁ!) £1ight plan. The assigned crutaing alt{tude was Pltght: Level 310 and the es:;
_timtcd ci.me en route wac 57 minutes. Apprcach:l.ng the Salt Lake’ 01ty aren, the

y’All times’ i_xere_:ln c:g='incutfcc1ﬁ standard based on the’ 24-hour clock. A::"f"'-_ LT




-

'"‘1ght: requested the Salt Lake City Air Route Traffic Control Center (ARTCC) not
ector them over Provo. A discussion about the new arrival procedure for Runway
pointed out that the Lehi intersection,2/ 13 miles northeast of Provo and 23
les” southeast of the Salt Lake City Municipal Airport,if was the i{nitfal fix for
‘hound arrifvlng aircraft. At 1735:45 clearance was issued to descend at the
lot?s discretion to 16,000 fest, and in his acknowledgement the captain requested,
., .+ let me know when we're sixty miles east of Lehi," At 1738:05 the ARTCC con-

':.'t;toller notified the flight that they were 60 miles east of Lehi and they responded,

“n0kay we'll atart her down.," The flight proceeded in accordance with radar vectors,

-:'_'paasins 5 miles south-southwest of Lehi where a radar handoff to Salt Lake City

._,:'Approach Control was effected, New clearance altitudes were given during the con-

. timious deacent and &t 1747100 the approach controller advised, "United seventy

§ :wo twenty seven . . v five miles south of Riverton Fan Marker coming on localizex

' caurse cleared for ILS runway three four left approach." At l748:10, in response

- to'the controllert's request for the aircrafr’s alcitude, the pilot replied "Okay
watlre slowed to two Eifty (Knots) end welrxe at ten (10,000 feet) we have the runway
in sight now, wa'll cancel and standby with you for traffic.! Control of the £light
was transferred to the tower and at 1749:40 landing clearance was issued. At 1752:1
the tower controller reported on the interphone to the watch supervisor, ", . . Unit
ed1g on fire just landed.® The accident occurred in darkness,

. The crew stated that during the £light from Denver to Salt Lake City the first
of ficer was £lying the aircraft under the direction of the captain. During the des-
cent they penetrated an overcast approximetely 6,000 feet thick, with the. engine

. anti-ice on. While in the clouds, at approximately 16,000 feer, {dle thrust and

. speed brakes were selected. At 11,000 feet the speed brakes were retracted and

. shottly thereafter visual reference with the field was gained. The anti-ice switch”

- ep were turned off and speed reduction continued to the reference speedt/ of 123

'knol:s. as the .landing gear and 40 degrees of flaps were selected. The flight con-

. tinued descending at approximately 2,000 feet per minute (See Attachment A) with a

full "fly-down" signal on the ILS indicator. The VAL recommended rate of descent

during the landing approaches is 6~800 feet per minute.

oo '-'The flight:. crew testified regarding the sequence of events on the final approac
e as -follows' ‘ o ) .

- GAPTAIN - At approximately 6,500 feet m.8.1. he stopped the f:trst of ficer fr
- L] m
addtng power. He estimated that 15-20 seconds later, at approximately 5,500 feet
- meg.l., the first officer moved the thrust levers forward. When.the engines did

- net respond, he moved the thrust levers to the takeoff power position, and assumed

control of the aircraft. He estimated that this occurred about 1-1/4 miles from tche
“runway at an altitude of 1,000 feet (5,226 feet m.s.1.), and at least 30 seconds

prior to impact. Although he glanced at the engine instruments. he did not recall
_ any taadings. .

2! The intersection of 141—dagree and 030~-degree radials of the Salt Lake Gi.ty
"and Provo VORTAC radio facilities, respectively.
3/ The airport is located at &40 42! N latitude, 111° s8r H‘ loungitude.  The
'._Publinhed elevation is 4,226 feet..
77 4/ Beference speed is 1.3 times the stalling speed of. the aircraft 1n the

. . laﬂﬂins configurat {on.
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FIRST QFFICER - Approximately 1-1/2 to 2 minutes prior to impact he attempted
to apply power but the captain advised him to wait. About 30 seconds later he moved
the thrust levers half way. When he realized that nothing was happening, he reached’
to apply full power but the captain was already ¢n the controls. He estimated that
full power was applied approximstely 5-10 seconds, but no more than 15 seconds prior

sto {mpact. He did not observe the engine instruments, and he neither heard nor
‘felt any engine response. :

SECOND OFFICER -~ On short final the first officer started to apply power I;mt
the captain brushed his hand away and said "not yet." Finally the captain applied

about half throttle movement 7-8 seconds prior to impact. He did not observe the

engine instruments, but he heard the engines respond normally.

Many survivors, including two stewardesses, seated in the aft cabtn section.
and several eyewitnesses stated that the engines did spool- pij prior to impact.

1.2 Injuries to Persons

Injuries Crew Passengers Others

Fatal 0 43 0
Non-fatal 6 29 -0
None 0 13 b

1.3 Damage to Alrcraft
The aircraft was destroyed by impact and ground fire.

1.4 Other Damage

The asphal.t overrun, some rumvay lights, and fl.ush mounted approach l.ighl:s weret'

-dameged.

1.5. Cre\r Infomtion o : _
Captain Gale C. Kehmeiar, age 47, held ai.rline transport pilot certifmt.a No. '
83447 with type ratings in the B-727, B-707, B-707/720, DC-6/7, DG-4 and DC-3 air-

‘craft. He also held flight engineer certificate No., 1355508. His date of hire.was .
July.’l, 1941. -He satisfactorily completed an instrument proficiency -check in the

B-727 on August 2, 1965. He had accumulated a total of 17,743 hours of: pilot time,

-including 334 hours in the B-727 and 1,510 hours in the 3-720. He received a first-

class medical certificate May 3, 1965, with the limitation that he must' wear correc--
tive lenses while exercising the privileges of his airman certificnte. The captain

:est:l.fied that he was wanring glasaes at the time of the accident. ;

Captain Kehmeiler was upgraded from flrst off;l.cer on January 10, 19&&. Hé

.progressad satisfactorily umtil he began transition training for Jet aircraft in
Nwember. 1960. A UAL memorandum regarding this training st;ated. L :

_ "The follwins w£11 autliue the progmu of Captain Kal-m:ler during hil DC-B
transition program. Captain Kalmaier enrolled Hovamber 4 ag a member of cl.ass #30

© 5/ Acceleration of _mj@;m to the selecc.edr'eémi;topi. 'm&;mf:;m.;.a IR




‘progress during the Ground School phase of training was average as was his
gipulator txaining ¢onducted by Flight Instructor (A), with the exception of the
gecond period which was graded four. Additional simulator practice apparently

: frecg:éd the problem and Captain Kekmeier proceeded to the flight training phase.

he edrlier stages of flight training, Instructor (A), advised that while the

‘rfomance ‘wasgraded average, it was extremely marginal and was based pr:lmarily
the simpler maneuvers. ’

- ‘ntAfter some difficulty in acquiring the proficiency necessary to pass a
prfactice oral, Captein Kehmeier finally did attempt his oral exam and failed it
completely. He was then removed from further flight training until such time as
_was able to complete the oral exam. This entailed a considerable amount of

. :additional ground school training and took approximately three weeks. Upon satis~
fgccory ‘completion of the .oral exam, his flight training was resumed with Flight

- Instructor (B). When the areas of £light training involving the more complex
'.aspects of pllot technique, judgment, etc., were encountered, Captain Kehmeier's
_performance deteriorated to the unsatisfactory stage. After approximately seven
~hours of instruction, Instructor (B) was unable to correct the deficiencies and a
Flight Managex of Standards observer was requested for the flight on February 3.

: capr.ain {C) acted as observer on this flight and his evaluation aund recommendation
-on l:he basis of this observation is attached,

- T nA review of Captain Kehmeier!s record still indicates unsatisfactory per=
‘formance in the areas of command, judgment, Standard Operating Procedures, landing
technique and smoothnass and coordination. On the basis of the above 1 recommend

“Captain Kehmejer's DC-8 transition training be temminated.®

On February 6, 1961, his jet training was terminated and he returned to DC.6
equipment on which he was rated average to above average.

Captalin Kehmeier again entered the jet program in May, 1962. He progressed
satisfactorily tbrough Boeing 720 ground school, simulator, and flight training, but
his type rating in the aircraft was not issued until he had performed an additional
period in the simulator. The FAA inspector conducting this flight check reported
on December 17, 1965 that, "Due to the time lapse aince this chieck was given it is
1mppssible to recall every maneuver and how it was performed. I recall that it was:
neceasary to repeat several items to achieve a sdatisfactory grade. The impression

X received while conducting this check was that Captain Kehmeier was imstructed

“and had the capability to fly this aircraft well. He would deviate from accepted

" procedures and tolerances enough to make the maneuver unsatisfactory. After a
;-diaouasion of the tolerance we would accept and the proper procedure that was to
:"'be"used, he would perform satisfactorily. Although all rating maneuvers were
completed in the aircraft he was given a simulator ride before his rating was issued
"due to his failure to recognize a compass failure warning." His continued perform-
~-gnce in the B-720 wae gatisfactory through December 31, 1963, at which tlme his
"'Fli.ght Manager reported in an antival Flight Officer Evaluation, ‘1Hag done & credit- -
_-'Able job during period." On January 2, 1964, however, he failed to pass an in-
.stryment proficiency check. Comments on this flight referred to his ILS appreaches,
-jso-atounda, and landings with 50 percent power. He was high on the glide slope at
-minimims on two approaches, slow to add power on the first go-around, and sélected
"'if,uu flape too eerly in the simulated two-engine approach, which necessitated addi.
-tion of power from the simulated inoperative engines. A rechack on January 4, 196'

" ma paased aatisfactoril?o
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Captain Kelmmeier began training in the B-727 in Jamary, 1965, and re-
ceived a type rating in the asircraft on February 5, 1965. The FAA tnspector
in this irnstance reported, "Although I am umable to remembex too much about
the ride itself, I do recall a few items. The overall check ride was a little -
below average. The main outstanding thing in my wind was that he could fly
the airplane but it was necessary several times to remirnd him to stay on al-

. titude or airspeed." His last en route proficiency check was gi.ven on Septem-
ber 8, 1965, and he was graded above average.

First Officer Philip E. Spicer, age 39, held commercial pﬂot certificate |
Bo. 1155360 with airplane single and multi-engine land and sea pri.vileses..
e was hired on September 22, 1935, and had accumulated s total of 6,074 flying
hours, of which 84 were in the B-727. His last en route proficiency check was
accomplished on September 2, 1965, and was graded average. He was issued an
FAA first-class medical certificate on June 22, 1965, without limitations.

Second 0fficer Romald R. Christensen, age 28, held commercial pilot certi-
ficate No. 1556974 with airplane single engine land privileges. He also held
flight engineering certif{cate Ho. 1590521. HKe was hired on January 27, 1964,
and had accumulated a total of 1,027 flying hours. He had approximately . 500
hours pilot time, and 166 hours as second officer iIn the B-727. His PAA first.
class medical certificate was issued on October 4, 1965, without 1:lnitati.ona.

The captain and second officer had approximately ome hour of duty time in -
the last 24 hours. The £irst officer had 6:19 hours of duty time in the last 24
hours, with 12 hours of rest preceding this trip. _

Stewardess Victoria J. Cole was employed on July 17, 1961, and mceived
her last recurrent tratning on Beptember 22, 1965. _ .

Stewardess Faye B. Johns was employed on July 24, 1964, and received he.r
§ last recurrant training on November 6, 1965. , . . o

Stewardess Annette. P, Fola was employed on September 16, 1954, and rece.ivedl'
_ her last recur:ent tralning on February 25, 1965. . . el

1.6 ‘Aircraft Information

N7030U, a 8-727-22, manufacl:urerls serial No. 18322, was delivered tq UAL :
on April 7, 1963, with a ‘total flight time of 6:02 hours, and at the time of the
accident had accumulated a total time of 1,781:39 hours. Maintename was pex-
formed in accordance u:lth FAA requitementa. ' . o

The afrcraft was equipped with three Pratt and Wh:ltney JTBDoI engines and
. .serviced with kerosene fuel.. The e’nsinea were 1nstal.led es follows!

_i_’_g_g_m . _Seria]: No. - ’l‘ime Since Overhaul = Total. 'I':lme "

S T . 648819 - - . 1,675:13 - .. . 3,257:13.
SN DR 648768 . . . - 990:20 .. . :: . -.  294419
- 648953 . 2,310:08 R 310: os

L The gtosa weight and center of gravi.ty were within nperatmg lintit:s. L .
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u1 7 Hateorologlcal Information

The 1755 surface weather observation at Salt Lake City was in part: 7,000

f.-feel: scattered, estimated ceiling 10,000 feet bxoken, 14,000 feet overcast,
yinibility 25 miles, temperature MF, dewpoint 27F, wind 350 degrees 3 lmota,
-:;altimeter getting 30.06 inches.

' The 1615 Salt Lake City radiosonde ascent showed conditionally unstablé
air aud increasing moisture from the surface to approximately 9,800 feet m.s.l.,
stable air above 9,800 feet, and moist air from that level to 27 000 feet. The

" freezing level was at 7,800 feet m.s.l. The crew reported that no icing was
gp;iouitcered . :

- Although no formal weathar briefing occurred, the crew did refer to the self.

-‘_.hel.p weather briefing boards priox to departure from Denver.

‘1 B Aida to Navigation

' 311 cmponenl:a of the ILB setvi'ng Rummy 34L were operating within accept-

"'abl'e tolerances, and the crev stated thet both receivers were tuned to the ILS
: dur:l.ng the final approach.

1.9 Comunicationu _

All transmissions from the flight were made by the captain. There were
no reported problems with communications.

1 10 Aerodrome and Ground Facilities

. Runway 34L 1s 10,000 feet long, 150 feet wide with a concrete and bituminous

surface, and i{s equipped with high intemsity runway lights and a standard approach
. lighting systen. B-oth systems were op-erat:l.ng and set properly at the time of :
: the accident. . , _

) 1 11 Flighc Recorder

The flight data recorder on this aircraft, a Pairc‘hild Model 5424, S/N 15’-»0,

‘was. examined and there was no fire or mechanical damage found. The tape was in

excellent condition and all parameters were functioning. The £1ight record was

.read out for the last 15 minutes. Approximately l4 minutes prior to Impact a
'high speed descent from the cruising altitude of FL 310 began. The reductiom in.

gpeed from 370 knots began at 10,200 feet, approxivately 4-1/2 minutes from impact,
as the descent continued. A stabilized approach speed of 123 knots was reached

"8t 7,800 -feet with slightly leps than two minutes to :I.mpact. During the last

1-1/2 minutes of the approach the rate of descent ‘exceeded 2,000 feet per minute

-and averaged in excess of 2,300 feet per minute in the last minute. At initial

impact: a vertical acceleration of f4.7-g occurred, and the other three paramecers_

_apparently did not scribe for a six-second time period. . Although the accelera-
. £10n peaks during the next several seconds- reached total amplitudes of -1 to Iﬁ-gl
-"{!m aberrations did occur. . , ) :

-_.-.;.jI 12,4 eckage -
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The initial impsct occurred 335 feet short of the threshold of Rumway 34L
at Salt Lake City Municipal Airport, and prior to contacting the threshold lights
the rtggy and left main landing gear began to separate from their attachment
pointe.=/ The aft lower portion of the fuselage contacted the runway and.the :
alrcraft continued sliding on the fuselage and nose gear approximately 2,838 feet.
During the skid it veered to the right and came to rest 150 feet east of the run-
way on a heading of 123 degrees. The No. ] engine separated and came to.kest
approximately 140 Eeet north of the aircraft.

Examination of the wreckage revealed that the landing gear was down and
locked, landing flaps and leading edge devices were fully extended, and spoilers
were retracted. The horizontal stabilizer was Set atr 8-3/4 units noseup and sus-
tained downward bending. There was no evidence of flight control difficulty prior
to impact. A

Severe upward and rearward impact forces from the right main landing gear
agsembly produced a large impact hole and. ruptured fuel lines and the No. 3
generator leads between fuselage station 1030 and 1130 on the right side. The
fuel was ignited by sparks from the fuselage scraping on the runway and/or the .
severed generator leads. The hole and fire damage area extended cir:cumf.erentially
from the lower stll of the aft cargo compartment door to the top of the fuselage.
The entire roof and cabin area forward of this was consumed by fire which was
initially being supplied fuel under pressure by the operating boost pumps. AllL :
flight control cables, fuel supply lines from the Nos. 2 and 3 tanks, aand the No. 3
generator leads which are routed through the cabin floor beams in the srea of the’
impact hole were consumed by fire. Only & 5/8 inch staipless steel hydraulic
presgure line remained intact. :

_. All aystems were cper_ai::l.ng properly prior to impact, and the crew rgporée:d N
no difficulty or warning lights. They did not actuate any switches ox contrels
prior to leaving the aircraft. : -

. The left min landing gear crushed the lower half of the No. 1 engine air in--
let cowl aft to the compressor inlet station. Foreign object damage (FOD) . extended
through all compressor and turbine stages of the engine. The No. 2:engine sustained
heavy FOD on the first stage of the compressor, with additional damage sustained
decreasing from the second through the seventh stages. The No. 3 engine received -
POD throughout all 13 stages of both compressor sectioms, decreasing Erom se.vere

at the front to slight at the rear. - . .

All engines were found to be capable of producing rated engine power prtor :
to impact. The eight fuel boost pumps weve tested and only two, each from &
different tank, failed to meet specifications. The compressor bleed valves, '
“which facilitate spool-up .of the engines, were all operationally tested and fmmd
satiafactory. Testing of the three engine fuel céntrols revealed that Nos. 1 .and
2 were normal and No. 3 produced an engine response’ approximately one second . slower
. then normal. The aircraft £ue1 tanks renained intact, and all fuel shutoff walvea
Were open. . : :

: I"‘. 13 »'Firé

SN 6/ ‘rhe B-727. landi.ng gear 1s strened to withstand an impact velocity of
Aapproxt.mately 12 5 feet per second. _




There was no evidence of inflight fire. The survivors who were seated in
B tbe aft right portion of the cabin observed the fire {nitially enter the cabin
fyom undet” seat 18E (right window seat) and erupt up the inside wall, Time es-
.tmte’ raaged frmn "1medinte1y“ to “one or two seconds after impact.

‘l\m airporl: craah trucka arrived at the accident site within approximately

A3 1/2 ninutes. 'l‘hey were positioned on either side of the aircraft tail section
- where the flames seemed to originate. The fire was essentially contained within
" the fyselage which matertislly reduced the effectiveness of the firefighting

efforts, The flames persisted, and there was a temporary cessation of firefight-
: ;ms uittil the water supply could be replenished by additional personnel and
aquipment from the Balt Lake City Fire Department. These units bhad been simultane.
‘ouuly notified of the accident and arrived within approximately 10 minutes. The
fire vas finally brought under control at about 1830.

1. 1& Survival Aspects -

This was a survivable accident. There were 91 persons aboard the aircraft
and 50 were successful in evacuating, although many were severely burned and some
sustained injuries during their egress. ‘The remaining 41 occupants were avarcome

' by dense smoke, intense heet, and flemes, or a combination of these factors, befon
they were able to escape. There were no traumatic injuries which would preclude
‘their escape. Two survivors died in the hospital several days after the accident,
bringing the total number of fatalities to 43 passengers.

All emergency exits were available and used, The sliding windows in the
cockpit were actuated and used by the captain and first officer. The press of
passengers crowding in the area of the main loading door hampered the attempts of
the stewardess to open it. However, the second officer gucceeded in opening it

- ‘completely, inflating the slide, and then directing the evacuation of passengers
through this exit. ' The galley door, on the right side between rows 8 and 9, and
the overwing emergency exit windows on either pide at rows 12 and 14 wexe all

’ opamd ‘by. passengers. The emergency slide- ‘at the galley door was not actuated un-

_til'a VAL stewardess, who had been riding as a passenger, was able to instruct a

'_‘mn to ac:ivata it Both were oul;nide the elrcraft at that time.

Hhen the a:lrctaf.t came to a complete stop, the stewardess who was occupying

_the fumpseat on the aft passenger entiy. door, opened this door to -see if the
.ventral stairway could be used for egress. However, the nose high attitude of

the aircraft due to the extended nose gear and sheared ma{n gear prevented the
.stalrway from opening more than about six inches. - Two men who were seated in

.the aft cabin area, preceded her into the staiiwell. When she attempted to re-
turn to another exit the flames and smoke had blocked them off. They huddled as
. far from the approaching fire as possible, and at the suggestion of the stewardess
-began pounding on the fuselage and yelling to the firemen outside. The stewardess
‘exteénded her arm through the narrow opening and succeeded .in attracting the atten-
.tion of firemen outside. A hose was passed into-the ataizwell and one of the men
_.Bprayed the surrounding area. All three persons. were successfully rescued from
.the @ircraft through the large hole which had burned through the aft cabin wall on.
1 the right side, Although there i{s no exact timetable for this unprecadented reacy
-1t Is egtimated that the. time envelope from impact: to discovery of the survivors
'."-was approx:lmuely 23 minutes and t.ha,t t:he reacue was cornpleted tetween 25 and 30!
‘nutes air.ex: the accidant, L Sl S :




1.15 Tests and Research

Power response curves for the JT8D engines indicate that they will acceler=
ate from idle to takeoff thrust in 6-8 seconds. Approximately 5 seconds of this .
time interval elapses before 30 percent of available thrust is developed. o

Various performance curves approximating the accident coud:_lt_ioney were de-
vaeloped from flight test data. They indicate that idle thrust is required to
maintain a stabiliged descent rate of approximately 2,300 feet per mimute, in
the landing configuration. From this condition it is possible to initiate a flare
at 148 feet and land with a zero sink rate without any addition of power. This -
requires that the pilot rotate and maintain the aircraft in the stick-shaker8/
attitude, which would produce an average acceleration of approximately ¢£1.27-g
throughout the maneuver. While this will result in some alrspeed decay, the touch-
down occurs well above the stalling speed. _

A more normal recovery from such a rate of descent can be accomplished by
flaring at an sverage landing flare rate, approximately #1,06-g, and adding
sufficient power to maintain constant airspeed throughout the maneuver. This land-
"ing would require action by the pilot at 375 feet, with the maximum power requiremsnt,
50 percent of takeoff thrust, occurring at an altitude of 50 feet. The power re.
quired decreases from this point on because of ground effect.2/ : -.

1.16 Crew Training and Certification Changes

On March 8, 1966, the FAA fssued an order for all Principal Operations To-
spectors to review their assigned air carrler's jet operating procedures and approved
training programs. All operations manuals were to provide procedures to increase
pilot awareness of altitude and descent rates. Further, pilot-in-command experience
of 100 hours was established as a minimum level before he could allow the copilot ~
to execute a takeoff, approach, or landing. The order imposed training require-
ments for a high rate of descent demonstration by pilots in command of turbojet
aircraft. The maneuver shows the undesirable landing approach profile and its
effects. Also the minimm numbers and types of landings were -increased for pilots = .
. who were receiving their initial checkout in turbojet equipment. .The new.criterion.
of 35 landings, which may be reduced to 25 for exceptional pilots,.requires at least
six day landings and £ive night landings be made without reference to visual .or. -
electronic glide slopes. Additional special emphasis is to be placed on training.
in the proper use of artificial horizons and flight directors and the attitudes . .
recessary to maintain level £light in various thrust and alrplane. configurations,

2. ANALYSIS AND CONCLUSIONS
2.1 Analysis | -
. The evidence indicates that_tﬁere was no significant malfunctioning of the . .
aircraft gystems or components.; The separation of the landing gear and No. 1 engine
L -l[—Standai-; day, e;éﬂft@\k;zgé m.8:1, gross weight 135,711 pounds, c.g. 27.3- '
pertent; 40 degrees flaps, gear down, 123 kmots. = = R
w7 8 .The B«727 intorporates -a stall warning device which shakes the countrol column

#t gpproximately seven percent gbove -stall speed to alert the pilot. JYu this fn~ -

ance ‘stall speed was approkimately ‘93 knots.-

9/ The. effect of .the ground or surfece reducing drag and increasing ift of ‘san.:

'-‘f-jigigffoillkp\e_ra_tipg in close proximity. -
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r‘uq.‘fltudl from impact losding in excess of their design structural s:i-eng‘r.h.

N0 1cing was encountered in the overcast, and there is no evidence of other
circimstances whick would unduly delay response from the three engines. Therefore,
it is concluded that if power application had been initiated at the proper time;
suf ficient pewer would have been availabie to successfully complete the landing in

the dommal manner.

-~ As the flight approached the Salt Lske City arxea, the crew was briefed on the
new proceduxre and the location of the Lehi intersection. The captain, who had
previously requested not to be vectored over Provo, selected a point 60 milep sast
of Lohi for commencing hias descent, Subdsequent vectors given to the flight resulted
in a flightpath quite simflar to that which the captain customarily took, and if
‘snything was closér to Provo, and farther south than he would normally have gone.
The flight passed the outer marker, 5.7 miles from the runway threshold, over 2,000
feet above the normal glide slope, at an airspeed of approximately 200 knots.

The approach was continued and furtbex speed reduction accomplished. In the ensuing
seconds the landing configuration, 40 degrees flaps and landing gear down, and the
reference speed for the approach were established. Approximately one aminute prior
to impact, the rate of descent was approximately 2,300 feet per minute, nearly three
times the recommended rate of daescent for landing approaches, and the aircraft was
still 1,300 feet above the normal glide slope. The captain's testimony indicates
that 1t was about this time that he advised the first officer to wait before

adding power. He further testified that he realized he was in twouble at 1,000

feet and 1.1/4 miles from the rumway. The flight recorder indicates this point

was passed about 30 seconds prior to impact. He indicated that thrust lever move-
ment to the takeoff power positfon had failed to bring a response from the enginesa,
‘although he did not recall the engine imstrument readings. It was his opinion that
the best indication of engine response was “. . . the geat of the pants.”

' .Thé timeé estimates. batween the captain's power application and impact varied

-ﬁhzkad;y'- among the flight crew. However, it appears that the 5-10 second estimate

of the first officer, and 7-8 secohd estimate of the second officer are more in
¢onsonence with each other, and .the testimony of eyewitnesses and passengers than’
the 30 seconds estimated by the captain, The physical damage to-the No. 1 engine:
indicates that it was- producing substantial thrust at impact. The foreign material
ingested at that time penetrated all stages of the compressors and turbines. There
was insifficient POD .in the Noas. 2 and 3 engines to accurately evaluate the power

‘being developed at impact. ‘However, there is no substantiation for slow response

from either of these.engines, and the Board balieves they responded essentially the
same -as No. 1. The greatar FOD in the No. 1 engine resulted from breakup of the

air inlet cowl when it was struck by the left main landing gear. It is believed
that the captain?!s estimate of full power application 30 seconds prior to impact

is in error. . If the thrust levers had been moved to the takeoff power position

that esrly in the approach, the excess thrust would have been reflected in increased
airapeed and/or decreased rate of deacent. : - :

: 'UAL company -procedures recommend that pilots where possible, maintain a des-
cent. with referemce to the ILS glide slope. ‘This will add in maintaining the
suggésted 6-800 feet per minute rate of descent on landing approaches. In addition
the- pilots are waxned that, " 'The higheat tate-of-descent tolerable with a flare
from 50 feet 1s just under 2,000 fpm shd requires tokeoff power to keep. the speed.

at 1.3 Vg -during the £lare.! Obviously thie i3 a hasardous configuration’snd should




not be allowed to develop.” Although this approach was made under VFR comiitiona.
the ILS system was on, functioning properly, and being received by the aircraft
dustruments. Despite the high rate of descent and position well above the glide
slope portrayed on the instruments, and the previously mentioned guid&lin‘es for -
landing approsches, the crew continued the approach, This action was not only
contrary to recommended procedures, but well beyond the parameters which are
expected of a prudent pilot. o .

Both pilots testified that they had previously experienced the sticke
shaker during training flights demonstrating approaches to a stall, but in
the seconds immediately prior to impact they were reluctant to pull very hard
on the control column for fear that the aircraft might atsll.. The captain
did not execute a 360-degree turn in order to lose additional altitude in the
approach, because in his judgment it was not needed and if the power had
responded at the proper time the descent rate could have been arrested and a
normal landing effected. The first officer did not execute.a 360-degree turn
because it was the captain's prerogative. "’ s .

The entire jet training record of the captain reflects a spread of 'gr.adi:ng
which ranges from unsatisfactory to above average. This variation is typified
in his {nability to complete the DC-8 training program due to ". . . unsatisfactory

performance in the areas of command, judgment, Standard Operating Procedures, land~

ing technique and smoothness and coordination." In the B-720 two years later he

received above average grades for his command ability snd judgment, qualities

which do not normally vary so drastically. Grading on his landing techniques,
ILS approaches, and adherence to proper procedures and tolerancés also varied .
through his B-720 and B-727 inatrument proficiency checks. Maneuvers rated be-. .

. low average ou a given check ride were graded sbove average on the second attempt .

or on a subsequent £1light, where a recheck was necessary. The comments of the
twvo FAA inspectors who observed the B-720 and B-727 inmitisl qualification flights

" of the ceptain give corsidersble imsight iato the captain's attitude, Both 'in- -
spectors reported that they believed that while the captain had the training-and: -

ability to fly the aircraft well, he would deviate from accepted. procedures. and .

tolerances enough to make the maneuver unsatisfactory. Repetition of the maneuver -

following a discussion of the acceptable tolerances would result in a satisfactory. -
pexformance. T

The FAA flight check is .designed to test a piibt's skills and techniqueés.

The FAA inspector evaluates the applicant’s overall piloting cowpetence during the

relatively short perifod of time involved fn the check. This evaluation is usually
done without the benefit of previcus observation or knowledge of the applicantts
performance during routine flight operations. Although the FAA, as part.of its
{nspection system, periodically.spot checks the ‘carrier's pilot training and air-" -
man records it does not require an examination of these records as part of the .
certification and type rating process for each airman. The company records of .

this pilot were not examined aa part of his B~727 ,Elight check. . The captain in -
this case did demonstrate to the satisfaction of the examining company check pilot -
.and an PAA inspector that he possessed the knowledge and the abilicy to serve in
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he capa.c:l.ty of pilot-inbcmnd in the Boeing 727.3Y 107,

chaur. the responsibility and authority which the pilot-in-command has fd
‘the. operation of a transport alrplane also requires the exercise of sound judgmenf

ll'ulfil‘luant of the pilot-in-command responsibility demands self-discipline in ad-
_:'j:'“horence to tested and approved procedures. In this instance the captain did not
gl low the approved procedure with regard to rate of descent during the I.andi._u
.-e‘-,upproach to the Salt Lake City Airport.

" The training records of this captain indicated a pattern of below average

- judgment, as well as a tendency to deviate from standard operating procedures and
.. practices. Indeed, it fs significant that in this case the history not only re-
" flects an apparent indifference toward adhering to acceptable procedures and

eolara-:cas in general, but specifically during the landing or ILS approach phases

;of flight.

,rhg areongutical knowledge and skill 1eve13 required for an airline tramsport
pilot may be determined through testing, but the less tangible aspect of mature
judgment may not be so readily measured or determined. Pilot-in-command apticzude
-ghould be evaluated through supervisory. observation of piloting performance in
the carrier’s day to day operation. Safety in air transportation requires’ the air

~carrier to identify those pilots in need of more training and train them; and

particularly to identify those pilots who are marginel or who have demonstrated
a failure to sdhere ta proven procedures and reassign them to duties compatible
with their capabilities and limitations.

The FAA Order, dated March 8, 1966 (See Section 1.16) provides needed addi-
tional training guidelines and qualification requiremenmts pertaining te eritical
aspects of jet aircraft operations.  But training in piloting techniques by itseuss
cannot adequately compensate for a mrgiual aptitude for duty as pilot-in-command.

The fmpact of the crash did not produce any traumatic fnjuries which would
have precluded the escape -of every passenger. On the contrary, it was the speed
with which the passengers progreased toward the exits that prevented the stewardess

'_'from reaching her assigned duty station for evacuation. Foliowing the accident
7 the gtewardegses recompended that they be seated near emergency exits for all

"takaoffa and landings. This practice has been adopted by UAL as standard procedurs
‘on"all B-727 flights. Inasmuch as ell emergency exits were used during the evac-

" acuation it is not khown how many additional lives, if any, might have. been
-sdved 1f the stewardess had been able to carry out her assignments.

- Ap FAA cmittee similar to the FAA.Industry task force onr crashworthiness,
which evolved from the UAL DC-B accident at Denver, Colorado, July 11, 1961,

‘has been activated to study what remedi{al actions will preclude loss of life in
wurvivable accidents in the future. This is a matter of grave concern to the
“Board and it is believed that the crash fire prevention research programs under-
way _should be pressed with vigoer, and. that each improvement be incorporated at

' .L/ The Board has commented to the Administrator tn support of the FAA
Hotice of Proposed Rule Making, No.- 66+6, March 19, 1966, WFPLight’ Maneuvers Re-
-quired for Afrline Transport Pilot Certificate and Certain Checks.” "In its comment
»fthe Board pointed out the changes proposed in NPRM 66-6 would - result in mote

¢0mprehensive and reliabl.e ‘flight test for evaluating a pilot's cspability and
‘mtemy to. serve u pﬂot-!n-cmand o£ aircraft used 1n air transportation.
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the earliest possible moment. The Board's "Study of United States Alr Carrie
Accidents Involving Fire 1955-1964" iigts various recommendations which, 1f r.
implemented, would enhance passenger protection, survival and- reduction oE m-
juries. In that report the Board said: e o

nProgress in bringing about the raquired design changea, the :l.ncorporation
of new concepts and equipment, and in the establfshmert of procedures arnd trafp. .
ing to better indoctrinaete passengers for survival in emergency situations ig B
befng made, but not as expeditiously as desirable. It is hoped that this study
will act as a catalyst to accelerate improvements .in these aveas with respect
to present aircraft and insure that the lessons of the past will be incorporated
é‘ilto the design and fittings of the new aircraft models soon to enter the cwuuﬂ

eat .M

2.2 Conclusions

(a) Pindings - l

1. The aircraft, powerplants, and all syai:éms were capable of noml .
operation. - §

' 2. The aircraft.c'z.'ossed the ocuter mfker over 2,000 feet above the ILS .
glide slope. . : . S

3. The rate of descent during the final approach exceeded 2,000 feet
per minute, approximately three times the UAL recommended rate of descent for

landing approaches.
4. The Captain stopped l:he first officer’s in:n:lal. attempt to apply po'wer

5. The power was applied too late to arrest the. rate of descent and make
a normal landing. : . .

6. .The captein's training records i.ndicat:e a tandency to devi.at:e from
acceptable standarda and tolerances. : , :

7. The right main landing gear severed fuel Ilnes and a cabin iire
exupted seconds after impact. . .

8. All emergency exits were used.

9. This was a survivable accident.
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RN () -‘Piw’ba’b];e Cause
The Board detemines the probahle cause .of this accident was the failure

_of the Gaptain to. take timely action ‘to arrest an excessive descent rate during
the- landing approach.

"nY m ctvn Aanom'ncs .BOARD:

/s/ CHARLES S, MURPHY
Chairman

/s/ ROBERT T. MURPHY
Vice Chairman

{s/ G. JOSEPH MINETTI
‘Member

/s/ WHITNEY GILLILLAND
Member

- /s/ JOHN G. ADAMS
‘Member
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3. Recommendations

1. The Board is concerned that the procedures for pﬂot t:aat:ing prevaﬂing
at the time of this accident were such that an individual with the pilot be-
havioral characteristics of the pilot in this case could qualify and be retalned
as pilot-in-command of a B-727 aircraft. The Bosrd therefore recommends that both
the Federal Aviation Agency and the air carriers reexamine existing procedures

to the end that all feasible steps may be taken to make sure that airmem who serve’

as pilots-in-command of commercial aircraft, and in particolar high-:speed jet air-
craft such as the B-727, possess not only the requisite technical skills, but the
necessary qualities of prudence, judgment and caxe ss well,

2. The Board believes that all operators of the B-727 should review the
decision of UAL relative to positioning of stewardesses mear exits, with a view
toward adopting their practice.

3. The Board 1is also concerned about the loss of life in this survivable
accident and recommends that the crash fire prevention research programs under-
way be pressed with vigor, and that each improvement be Incorporated at the
earliest possible moment.

4. Additional specific recommendations on the B-727 are set foreh in
Attachment B.
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NOV 30 1965

Mr. George 8. Moore
Director

Flight Standards Service
Federsl Aviation Agency
Washington, D. C. 20553

Dear Mr. Mcore:

Qur investigation of the November 11, 1965, accident of United

* pir Lines Boeing 727, N7030U, at Salt. Lake City, Utah, has progressed

to the point where we believe specific recommendations are in order in
regard to the routing of fuel end electrical lines through the fuselage.
We will probably have additional recommendations later concerning other ..
design and -operational aspecte; houever R further investigation end

study ere reguired beforehand. .

It has been establiched with reasonable certainty that the fire
following impact resulted from fuel lines being broken by the. failed
right main landing geaxr. This component broke through the fuselage
sidewall in the vicinity of fuselage station 1050 snd severed the fuel

lines. to the Ko. 2 and No. 3 engines., Ignlition of spilled fuel could |

-have been caused by sparks from runvay conbact or by a broken and
shorted generator lead, or both. As you vell know, the fire which
followed was devastating and resulted in the loss of b3 2ves.

It 15 interesting to note 'bha.t in this a.ccident both ma.m J.anding . .
gears struck the sidewalls of the rear fuselage after being broken free PR

from their attachments. This directly rearward path of both gears in-

dicates that the aircraft vas not yawed appreciadbly at the time of 1n;pact ‘

- and, therefore, we believe it is indicative of the natural failure ..
. pattern for any straightforward hard impact. -In the past there have: been

- meny cases of landing gears being torn from alxcraft because of low.

¢ approaches over dikes and other obstructions and because of Landings _
. short of runways followed by.the curbing of the gesr on the paved Tunvay |
" epd. Since there is no reason to believe that the T2T will not be sub-
~ Jected to similar treatment, it is imperative to afford a higher. deg:ree
of survivebility following such accldents. We, therefore, make the -
following reconnnenﬂa.tions' : ] ..




1. Puel linea through the fuselage should be rerouted that
S they pass through the floor beams neer the centerline of
. the alrcraft.

2. The fuel lines and thelr shrouds should be made of stainless
steel and should have a wall thickness of sufficient dimen-
-gion to withstand rather severe impacts. We suggesi that
‘the vall thicknesses be not less than 0,040 inch.

3. The generator leads should be routed so that there 1s
waximum separation between these lcads and the fuel lines.
Each iead should be in a separate plastic conduit with

" suitable strength and flexibility to withetand bending
a.nd reasous.bly high tensile load. :

In regs.rd to recommendation No. 1 above, it should he pointed out

" that his alrcraft struck the ground with & recorded impact of 8.9 g's
. after the landing gear failure but despite this heavy impact the aft

fuselage belly siructure did not collapse. In other words, had the
fuel 1lines been running through the center ares of the floor beam, they

“would have been adequetely protected. In support of recomendation

No. 2, 1t was noted during the investigation that although the aluminum
tubing and shroud of fuel line No. 1 did not melt, those of lines No. 2
and No. 3 d1d melt in areas other than the break poilmts. Thus, fire
'from ‘one - brdken line could melt through the present aluminum tubing and

-~ Shroud of another 1ine and there'by increase the intensity of an existing'
‘ ':'fireo Lo

It 48 our unieratanding that both FAA and Boeing personnel who

- 'mrticipated in the investigation of the Salt Lake City accident have
'made similar recommenda;tions through their own organizational channels.

' We a.lao recammend that all other simila.rly conflgured sircraft

(e g., DC-9, Lear Jet, Caravelle, BAC 111, Jet Commander) be the

subjJects of 'a study to determine whether or not analogous dangers exist

- 1n their fuel end- electrical aystem geomstries.

" 8hould your stn.ff desire ﬁn*bher information or wieh to discuss the
pro‘blem further, we can make appropriate members of the 1nvestigating
tea.m available at any time. )

Bincerely yours,
/s B. R. Allen

‘B. R. Allen
Director 'y Bu.reau oi' Safety
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Mr. George S. Moore
Director

Flight Stanlards Service
Federal Aviation Agency
Washington, D. C. 20553

Dear Mr. Moore:

The United Air Lines Boeing 72T alrcraft accident at Salt Lake City,
Utah, on November 11, 1965, disclosed the possibility of ma mal-operation of
the emergency lighting syestem which failed vo illuminate the emergency
exits for passenger escape to safety. To date there hee been no substen-
tiation of any lighting in the cabln area after the aircra:f‘t came to rest.

The system is designed to be operated by a three-position switch in
the cockpit overheed electrical panel. An amber indicator light adjacent
to the switch monitors swiich position and availability of 28 V LC power
from battery bus.

OFF - lights. "OFF ," ba.tteries not c‘marging, 1nd:1cator

light "ON."
ARMED - lights "OFF," batteries charging if AC and gsa‘ential

DC power available, indicator light OFF. If AC and -
battery bus DO power fails, ligh'ts "ON.“ Indicat'qr.: R
light remalns "OFF." : e

ON -« 11 ghts oM, " ba’cteries discharging, indicator light -
"ON n

However, if the switch is left in “bhe "ARM" pbsitioﬁ and the DC bat‘_w":e'r.sr-. '
bus is still & complete circult, the lights will remain "0 M This. is
the situation that undoubte-dly took place. .

To eliminate this physica.l operation durlng a period of emergency 3 _it»
is recommended that a procedure be used so that the emergency 1ights are
turned “ON" during all takeoff and landing operaticns of Boeing 70T, 720,
_and 727 aircraft, as well as all other-turbine povwered aircraft with auto-
matic emergency:lighting systems. . Also, ‘the aircraft should be rewired &0
thaet a loss of electrical power source for normal cabin lighting sctivates
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DEC 16 1965_ :

Mr. George B. Moore
Director

Flight Bta,ndards Service
Federal Aviation Agency
Washington, D, C. 20553

I)ea.r Mr. Mcore:

This 18 a further recomsendation based on our investigation of
+he United Air Lines Boeing T2T, R703QU0 accldent at 8alt lake City,
Utah, on Wovember-1l, 1965, As you know, 43 of the 91 occupants died
as e result of this accident. OQur preliminary findings indicate thst.
none of these fetalities were due to traumatic injuries but all died’
from suffocation during the resultent fire. This 1s evidenced by the -
elevated carboxyhemoglobin concentrations in the victims and lack of
trauvma .

We are conducting an extensive study in the human factors area
to determine how the ‘survivors evacuated the airplane, the difficul-
ties they experienced and the time It took them to evacuate. It is
hoped that we will be sble to. determine the fire progression in the
occupiable area of the cabin. ‘Preliminary information indicates
that the interior furnishings contributed greatly.tc the spread of

fire end the emission. of hesvy black amoke, both of vhich contributea o

to the fatallties.

We understand that the Aircraft Development Service of'FAA ha.B ;
just completed a .study of .eir transport passenger cabln fires and
materiale and that their report will be published shortly.after 'bhe
first of the year. We have been advised that the aforementioned -
fire tests have disclosed a mumber of deficiencies in the materials
presently being installed in aircraft interiors and that materials
are a.vailable which would be far superior to those belng used today.

We do not have complete information reaardmg the testing methoas
used during the aforementioned study by the Aircraft Development . _
Service. We believe that the toxicity of the resultant gases produced :
by the combuetion of various combinations of materials used in alrcraft

‘interiors might be worse than those produced by the materials individuslly.

If the tests did not include such determinations i1t is recommended -that -
they be expanded to test various comblnatlions. Additionally these.com-
bina.tions ahmxld be teated with fuels ca.rried in aircraft
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'the emergency - ughbing. The reverting to the self-contained nickel
-betteries in event of complete loss of aircraft electrical power should
be reteined.

- - It is furthér recommended that a study of all other type aircraft
" be made to ascertain the operating features of their emergency and exit
__circu.itry to assure the emergency lighting operating during any emergency -

' The above wes d.iscusaed. with your Airframe Section electrical engineer,
Mr. B. Heil.

Sincerely yours,

/s/ B. R. Allen

B. R. Allen
Director, Buresu of Safety




Mr. George 5. -Moore (2)

"Phe Federal Aviation Regulations, in our opinion, ehould be

'ﬁ’pd'ated to require newly certificated airplanes to be fitted with

these newer materlals which have been found to be less susceptible
to combustion. Additionally, it ie recommended that the air carriers

- -be strongly encouraged to utilize these materials: ‘vhen they. refurnish
‘ _' 'their alrplanes. .

Upon completion of our factual report on this evacmtion we wiZL‘L

forwerd a copy to you. In the interim, if additional information is

desired, feel free to contact Mr. Doyle in ouwr Human Factors Section.
Bincerely yours,
/s/ Robert L. Froman

for B. R. Allen
Director, Bureau of S8afety
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_ January 13, 1966

Dear Mr. Chalrman:

This 1s in reference to letters from the Director, Bureau of Sa.fety,
Civil Aeronsutics Board, two dated November 30, and one dated .
December 16, 1965, containing recammendations resulting from your
.investigation of the United Air Lines, Boeing Model T27 accldent at
Salt Lake City, Utah, on November 11, 1965. These were acknowledged
respectively, on December 8, 10, snd 27, 1965. We have studied your
recommeridationg and are plea.sed to report that we have had many of them
under consideration for some time. As you know, the details of many of -
the points will take time and resources to fully reconclle, but will be
" resolved as soon as possible.

The Agency safety program relat:t_ire to the areas mentioned in your
letters 1s outlined below: '

Fuel lines and generator leads

-COncerning your recomnendation to relocate the fuel lines in. the
. Boeing T27 neaxr the centerline of the aircraft, our evaluation of
this indicates. the present location is the best possible because .
the lines are surrounded by the heaviest structure avallable in'
their present locations. If the. fuel lines are moved :Lnboard ,
toward the center of the airplane, they will then be suscepti‘ble .
.~ to rupture by items in ‘the cargo compartment in the event of a

belly landing which is.the more converitional type of- dama.ge antici- SR
. pated in emergency landings. We note in the Salt lake City: ac;t‘ldent"__ ;

that the bottom of the fuselage was crushed upward approximately

20 inches. Tt is for .this ressan that the fuel lines were initially-.

located in their preseént position. It is recognized that the fuel

lipes can be strengthened and their resistance to impact or shearing . -

type failures can be lmproved. Engineering design studi¢s are now
in process t0 develop such improved type .lines on a retrofit baslis.

In regard to your recommendstion to use stainless steel lines aud

- shrouds, the redesigned configuration being stulied is expected to -

include a neoprene core, stainless steel sheathing , and a teflon~

type covering. The aluminum slloy shrouding will be reta.ined since L

it is less prone to cutting or. shearing of the fuel lines. S

AR
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: With reference to your recommendation to relocate the generator
. leads, the present electrical leads in the area of the fuel line
' %11l be rerouted to & near center position in the fuselage to

" separate them as far as practicable from the fuel lines. A teflon-
type cover is being considered for the generator leads so that even
if the bus is ruptured due to an impact load, the flexible cover -
. will remsin intact under deflection and thus reduce the likelihood
. of :Lgn:ltion of a fire.

We. note your observations concerning landing gear fa.ilure on the .
Boeing T27. An engineering review of the landing gear design has
‘been completed and the conclusion reached that a corrective measure
18 reeded. The change will improve the response rate of the upper
side brace tube attachment fitting so that without reducing the

- strength of this fitting for normal loads, the attachment fitting .
will feil after a small engle rotation toward the rear. A retrofit
design change 1is in process. o

Emergency cabin- lighting systems

With reference to your recommendaztion concerning emergency lighting

system operation and design, the emergency cabin lighting clrcultry

is being looked st very carefully, The present system provides for

‘the battery powered emergency lights to go on after an interruptiom

‘of either DC or AC power. The burning of the emergency lights

during each takeoff and landing would deplete the batteries which

© have approximately 20 minutes capacity. The recharging rate would

- ‘not be sufficient to assure emergency lights when needed. Owur

. .evaluation has not yet been completed of the full impact of the re-

. ‘engineering and modifiqation of systems to provide the capability

-.of manually turning on emergency exit lights using airplane power
during each takeoff and landing. Our attention will be g:l.ven to

: aimilar designs :I.n other tra.nsport alrcraft. - ' o

F‘lamnability of ca'bin interior mteria.ls

The Agency eundorses and has recognized the need for more stringent
_reguirements to define the characteristics of .cabin materials when
exposed ‘to fire. Research action to improve these standards vas
initiated in early 1963 to investigate this problem. Subsequently
. Federal Aviation Agency Technical Report No. ADS-3, dated Jamuary
196k, and entitled "Flammability and Smoke Characteristics of
Interior Aircraft Materials ,". served a8 part of our basis for a
T related regulatory project. Proposed new fire protection lta.nda.rds
- for aircreft cabin interior msterials are being processed. by the
Agency to req.:ire self-extinguistmen‘b burn characteristics for such
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materials on transport aircraft. Ou¥ research effort is also being .

applied currently to toxicity and smoke propagation characteristics of

all materials used in transport airplene interlors and may well lead

to further proposale to smend the related airworthiness standards.

These projects are identified as "Thermal Criterie for Interior Materials"
and "Hazardous Combustible Characteristics of Cebin Interior Material."

From the foregoing, I believe you will agree that evaluation of the neeq
for corrective action on the Boelng T2T7 series aircraft is well underway. -
I would also like to make i1t clear that while the attention 1s focused on
the Boeing T27 serles, our considerstion will alsv be given to other
trensport sircraft. Reassessments of transport aircraft with engines’
mounted in the rear are presently in process and may well lead to their
further improvement.

Every effort is being directed by the Agency to continuously seek improve-
ment of creshworthiness safety features. In consonance therewith, we are
reactivating our tesk force to again reevaluate the adequacy of such pro-
visions in transport alrplanes and related operating procedures. This is
timely as a followup to our recently adopted emergency evacuation rules.
As part of this prograsm, you will also be interested in Knowing that the .
' Agency plans to hold a series of meetings in the coming weeks with all =~
segments of industry to stimulate constructive ideas for improvements in
crashworthiness standards. As your Mr. Bernard Doyle was a member of the
original task force, we would be pleased to have him paﬂ.icipa‘te as an
advisor.

In sumary, may I state the Agenc)' is acutely aware of the need to con-
tinuously seek improved crashworthiness standards, and to improving the .
means to evacuate passengers under the most extreme conditions. .We shail "
continue to devote our maximum efforts toward these objectives, It is = -
extremely gratifying to me to know that the actions which the Agency -
either has had under consideration, or now is contemplating, ha\re your
support.

Sincerely,
[s/ William F. McKee

WILLIAM F. McKEE
Administrator

' Honorable Charles S. Murphy
* Chairman, Civil Aexonautics Board
Vashington, D. C. 2'4028 ,




