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This report contalns the essentlal {tems of lnformaticn revelant to
the probabie causes and safety massages To be derived from thlis accldent,
However, for those having a need for more detailed Information, the ori-
ginal factual report on the accldent is on file In the Washington office
ot the Natlonal Transportation Safety Board. Upon request the report
will be reproduced commercially at ar averags cost of 15¢ per page for
printed matter and 75¢ per page for photograpis, plus postage. (Mirimum

chairge $1.00.)

Copies of materiat crdered will te mailed from the Washington busi-
ness firm thet holds the current contract for ccmmercial reproduction of

the Board's public flles, Billing is also direc’ to you by the same firm,

Orders for this material will also involve a $2.00 user service
charge by the Board for special service, This charge is In addition to

the bili from the commercial reproduction flirm.

Requests for reproduction sheuld be forwarded to the:

NATIONAL TRANSPORTATION SAFETY BCIRD
Offlce of General Managar

Accldent Inquiries & Records 3ectioan
Washington, D, C. 2059
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NATIONAL TRANSPORTATION SAFETY BOARU
Washiagton, D. C. 20561

AIRCR/FT INCIDENT RFPORT

Adopted: December 29, 1971

NORTHEAST ATIRLINES INC.

McDONNELY: DOUGIAS DC-9-31, WOB2NE

MARTHA < VINEYARD, MASSACHUEETTS
JUNE 22, 1971

SYNOPSIS

Mortheast Airlines, Inc., Flight 938, a McDornell Douglas, ©-9-31,
NOB2KE, vas a regularly scheduled passenger flight opersting from
John F. Kennedy International Airport, New York, to Martha's Vineyard,
“assachusetts, with an intermediate stop in New Bedferd, Massachusetts.
The flight from Hew York to New Bedford wus without reported incident.
Flight 938 departed from Hew Pedford at 0822 eastern daylight time and
proceeded direct to Mertha's Vineyacd. While on e VOR firal approach to
the airport, in instrument flight conditlons, the airecrart etruck the
vater, received minor damage but renained atiborne. The incident occurred
at 0830 e.d.t, approxtmately 3 miles from the end of Runwvay 24 gt Martha's
Viieyard., The captain then flew the aireraft to Logan International
Airport at Boston, Massachusetts, where he made a normal landing. None of
the flve crewmembers and three passengers were injured.

The National Transportation Safevy Board detemines that the probable
cause of this incident was the lesk cf crew coordination in moni toring
+he altitude during the performunce of a nonprecia:.on instrument approach,
the misreading c¢f the altimeter by the captain, and & lack of altitude
awareneas on the part of both pilots,

The lloard hes previously made several recomatdations folloving “he
investigation of similar accidents and incldents. Our moat recant corre-
spondence to the Administrator, Federal Aviation Adninistration, is
attached as Appendix D.

The Posxd noted during this investigation that N9U2NE 'ms uot equipped
with a radio or ralar altimeter.
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Therefore the Board recommends that:

1. Thne Administrator require all air carrier aircraft to be

equipped with a ground proximity warning device, in addition
to bvaromitric altimeters.

2. The Administrator establish appropriate operating procedures
for such equipnent.
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INVESTIGATTION

Northeast Airlines, Inc., Flight 938, a McDonnell Douglas DC=9-31,
N932NE was a scheduled domestic passenger flight from John F. Kennedy
International Airpor., New York, to Martha's Vineysrd, Mussachusetts,
with an intermediate stop in New Bedford, Massachusetts.

Flight 938 departed from New Bedford at 0822 e.d.t. 1/ on an
instiument flight rules clearsnce direct to the Martha’s Vineyard VOR 2/
at 3,000 feet m.s.), 3/ Approximately 2 minutes after takeoff, the 2
flight was advised by Otis Approach Control to turn to a heading of 110° o
and to descend to 1,700 feet., This was a radar vector for a straight-in |
VOR approach t¢ Runway 2L,

The weather given by the controller for Martha's Vineyard was: 1in-
definite ceiling 300 feet; sky obscured; visibility 1 mile and fog; wind
030 at 5 knots; and the Otis altimeter 29,81, The controller then
instructed Flight 938 to turn right to 1L0° and then further right to B
240°, TFlight 938 was then advised that 1t was 8 miles northeast of the
VOR. The controller again instructed the flight %o turn right to a head-

ing of 240 and cleared it for a VOR approach to the Martha's Vineyard
Alrport.

The captain called for landing gear down and laps 25°. The descent
and the before-landing checklists were completed. I%he captain and first

offi-er each cross-checked toth altimeters and both instruments indlcated
the same altituvde.

The captain checked the rate of descent as the atrcermft wus leaving
1,100 feet and intended to level off at tLO feet, He looked out the
windskield shortly after this time and saw water directly below. He
immediately applled full power and rotated the a'irplane to a climbing

attitude; however, the aircraft continued to deccend until it struck tre :J
vater.

The captain then advised the pusuengers: 'Ve have struck the wuter Ew
durirg cur approach,” and “..., I may have mifread my altimeter.” :

The firet officer cstimated that 40 seconds after the alrorsft stiuck
the vater the altimeter indicated 900 feet and the airceraft was climbing.

The alceraft was flown to Boston with the landing gear extended and Ianded
vithout urther incidert.

1/ All times herein are esstern daylighbt, based on the 24-.hour clock.
2/ Very high frequency omnldirectional radio rauge.

Y ANl altitudes cxpressed in feet, mean sea leve), unless otherwlse
indicated.
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Northeast Airlines Flight Operations Manual required that the follow~
ing altitudes be called sut during nonprecision instrument approaches:

1. "1,000 feet sbove MDA." L/

2., "500 feet abuve MPA"; “100 feet above MDA"; and "50 feet
above MDA."

3, Callout, "Minimum wltitude."

During the approach, the first officer did not make these required
calls. At the time the calls should have been made, he was tuning in the
low frequency radio beacon and, on the captaints instructions, attempting
to contact the company on the radio to obtain the latest weather report

from Martha's Vineyard.

The Jeppesen Approach Chart used by the captain for the Martha's
Vineyard approach was dated February 26, 1971. The landing minina on
n g this VOR avproach to Runway 2l were three-quarters of a mile visibility
N and o miniman descent altitude of SU0 feet when the radio beacon was
{noperative and 460 feet when the beacon wus operating. The beacin was
operating during this approach and the MDA of 460 feet applied.

Both the {light data recorder (FDR) and the cuckplt voice recorder
(CVR) tapes wers examined in the Board's Washington office.

The FDF. data was plotted, and the graph showed &n elapsed time of 9
minutes LB seconds from tokeoff at New Bedford to impact with the water.
One minute 6 seconds after the eltitude trace indicated a departure
from 1,570 feet with a rate of descent of approximately 1,090 feet per
minute, the trace rmoved rapidly from plus 125 feet to minus 250 feet,
At the begirning of this descent, the heading wus 174° magnetic. The
trece showed a relatively continuous right turn until the azirveraft
ctiuck the water on a heading of 272°, The indicated airepeed at the
start of the descent was 135 knote, and it increased to 157 knots at
impact, at which point, all four traces: a~celeration; alrspeed;
heading; and altitude showed sudden large deviations for a period of
about 7 secoads. The acceleration trace showed additional activity for

another 5 seconds.

The Micrcdot CVR tape was found broken and weund around the takeup
spocl and no information was avallahle recording thie incident.

The cowling of the lower segment of both englnes was buckled,
wrinkied, and torn, vith a section of cowl skin ana frame missing. The
love; half of the No, 1 engine thrust reverser was pushed aft, and the

L7 Minimun descent alt itude,
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skin fairing was torn and missing. The lower half of the No. 2 engine
thrust reverser was torn, buckled, and wrinkled.

The oircraft was certificated and registercd as required by Federal
regu.ations, (For detalls see Appendix C.)} The aircraft records disclosed
no maintenance discrepancies which could be related to this incident,

The Pitot static syctem was tested. No water or other foreign
materinls were found in the system and no sir leaks were detecled.

Both altimeters were tested in the aircraft with the static system
intact. When the captain's altimeter was checked without an air data
computer correction and with the instrument vibrator "off," a friction
error of 50 feet was recorded. The altimeter was then removed and tested
in an overhaul facility. It was reported to be operating within the estab-
lished accuracy limits.

The copilot's altimeter is not connected to the alr data computer so
it, vas tested with the instrument vidbrator "off" and a friction error of
50 feet was recorded. During the examination of this altimeter et the
overhaul facility, a barometric setting error of 20 feet was found. This
error would have resulted in the altimeter displaying an indicated alti-
tude 20 feet lower than the airceraft's actual alvitude,

The aircraft was not equipped with either radio altimeters or an
altitude alerting system.

The air data computer had an error of 30 feet in the altitude reference
synchro. This error also would have caused the altimeter to read lower than
the actual altitude of the aircraft. The cuaputer was approxinvately 15 fret
out of tolerance at 1,000 feet, but all other outputs were norusl.

Both pilots were properly certificated and had met the requi: : ents ¢
the Federal and company reglations to perform their duties, (fec Appendix
B.)

The captain received a first-class medical certificate after takin- a
physical examination on June 20, 1971. The findings of this examlration
wera the same as his previous examination dated December 2k, 1970. The
neac-vision portion of the most recent exumination disclosed that his:

right eye tested to 20/60 corrected to 20/20 with corrective
lenses;

left eye tested to 20/60 corrected to 20/20; and

both eyes tested Lo 20/60 corre-ted to 20/20.
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The captain's medical certificate required that he rossess corrective
lenses for near vision while he was flying; howsver, lhe was not required
to wear them. He had hls glasses in Lis possession, but he was not wearing
them during the Tlight.

At the Board's request the coptain was reexamined on November 8, 1971,
for near vision. The findings of this test (at 30 inches) were as follows:

Right Eye 20/60 corrected to 20/30
Left Eye 20/60 corrected to 20/30
Roth Eyes 20/60 corrected to 20/30

In response to the Boazrd's request, the captain submitted a statement
reg ing the lighting conditions during the accldent flight. In part he
state

"Just prior to executing the apprcach while cruising
at 3000' and on a headlng of 110°, we were flying
directly into the sun in a very bright haze approxi-
mately 1500' above the over cast. This cordition

= existed until we entered the over cast during the
- descent phase of the approach. After entering the
; over cast I would estimate that there was a S0P
reduction in outside light,

"D.ring the entire approach the floreuscent lights under
the glare shield were all on full bright., They were
turned cn by means c¢f the thunder stomm light switch
on the overhead panel., These lights were on pricr te
leaving New Bedford Afrport.

. "Reither the Fiyst Officer nor I were vearlig sune-glasses
" during the aporoach.”

The FAA~-designated aviation medical examiner, who examined the captain,
stated that under ths external and Internal lighting conditions, "... it
vould take the captain's eyes approximately one to two minutes to adjust
to the change in lighting.”
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ANALYSIS AND FINDINGOS

Investigation of the aircraft, engines, syetens, aud sircraft records
ind cated that ‘here were no mechanical malfurctions or failures of the
airecraft that could be related to the cause of this iacident.

Alr Traffic Conirol functions were properly executed as they rclate
to Flight 938, and there was no evidence of equipment or navigational
facility malfunction.

The reported visibility was 1 mile with fog. Ther: was an indefinite
ceiling of 300 feet with the sky cbscured.

The tests of the static pressure system and the altvimetlers indicate
that tne probsble altimeter errcr ut sea level, alr data compuler on,
duriig a slow descent, was no more than minus 30 feet. This error would
have been in favor of the pilot; i.e., the altimeter would have read 30
feet lower tnon the actual altitude of the alrcraft,

Durirg his announcement to the passengers and later during an inter-
viev, the captain stated that he may have misread the altimeter, The
captain and the first officer both stated thet they had cross=checked thelr
altimeters during the €light und both instruments indiccted the same
altitude., The first officer estimated that 4O seconds elapsed from the

time the aireraft struck the water until his altimeler reed ©00 feet which
indicates & rate of climb of approximately 1,350 ferl per ninute.

The existing lighting conditlions and the captain's reduced visual
aculty covld have been contributing factors in his misreadling of the
altimeter. Under the external and interral lighting in this case, it
could have token the captain's eyes eyproximavely 1 to 2 minutoes to adjust
to the change in lighting when he descended into the fog.

This incident could have been prevented if the crew had followed the
altitude callout and coordination procedures required by the Northeast
Airlines' fiight manual.

PROBARLE CAUSE

The National Travsportation Safety Roard determines that the probable
cav.e of this incident was the lack of crew coordination in monitoring the
altitude during the performance of a nonprecision instrument approach, the
misreading of sltineter by the captain, and a lack of altitude awareness
on the part of both pliots.
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RECOM:ENCACIONS

The Board has pr wvivusly made several recommendations following the
investigetion of similar accidents and incidente, Our nost recent corre-
spondence to the Administrator, Federal Aviation Administration, is
attached as Appendiz D,

Tho Bcard noted during this investigation that NOU2NE was not equipped
vith & redio or radar sltimeter.

Ther-fore the Bnard recomends that:

L. 'The Advinistrator require all air carrier aircraft to be equipped
wvith a functional grownd proximity warning device, in addition to
barometric ltimeters.

o, fThe Administrator establish appropriate operating procedures
for such eguipment.

The Board has been advised that the Federal Aviation Administration is
preseutly examining vhe need for intermedisse vision regquirements for pilots.
The Board encourages this program and, if additlional vision requirements are
idertifled, will provide its comnents on any rulemaking the FAA may initiate.

BY IFE MATIONAL TRANSPORTATION SAFETY BOARD:

/8/ JOUN H, REED
Chajfrman

/a/ OSCAR M. LAUR:L
Member

{s/ FRANCIS H, McADAMS
Member

/o/ LOUIS M, THAVER
Member

ISABEL A. BURGESS
Menmberxr

December 29, 1971
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INVESTIGATION AND HEARING

1. Investigation

The Board received notification of this incident sbout 0920 e.d.t. on
June 22, 1971, The inuvestigator in charge was diapatched fimediately to
the scene from the Sifety Board's New York City Fleld Office at John F.
Kennedy International Airxport with technical agssinstadce from Washington,
D. C. Working groups were established for: Systems, Flight Recorder,
Cockpit Voice Recorder, Human Factors, and a combined zroup consisting
of Uperations, Weather and Air Traffic Control.

Interested perties participating in the investigation frcluded the
Federal Avistion Administraticn, Northeast Airlines, McDonnell Douglas
Atrcraft Corporation, and the Air Line Pilots Association,

2. Hearing

mhere was no public hearing.

3. Preliminarv Reports

An interim report of investigation summarizing the facts disclosed by
the first phese of the investigation was published on August L, 1971,
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CREW INFORMATION

Y Captain Paul Dcnoghue, aged 46, hoids Airlire Transport Pilot

4 Certificate No. 1030174, His latost Federal Aviastion Administration

'3 first-class medical certificate was dated June 2), 1971, with the

3 limitation that he shall have in kis possession corrective glasses for
near visioa while exercising the privileges of his certificate. He holds 1
alreraft type ratings for the DC-3, 6, 7, ard 9 -« FH 27/227. He succ:ss- ‘ 3
fully completed transition training and checkout as ceptaln on the DC-9- E
type aircraft on June 12, 1967. ) -

Captsin Donoghue had accumulated 17,34l hours as of May 31, 1971,
of which 3,050 hours were as c¢aptain in the IC-9. He had flown 1.33
hours during this flight with a beday rest period betore the flight. His
last en route chack was conducted on Septemter 28, 1970, and his last
proficiency check was conducted on April 19, 1971,

First Officer Rudolph €. Milhalik, ag=d 31, holds Commercial Pilot

| Certificate No. 1609095 for single-ongine land with an instrument cevii-
ficate, His latest Federal Aviaticn Adminirtration first-class medical
certificate was dated November 8, 1970, with ro limitaticn, He had
accumulated a total of 2,933 heurs as of May 31, 1971, of which 2,701 hours
ware In the DC«9., He had flown 1.33 nowrs during this filght with a Leday
rest period before the flight, Hie initisl firet.cfficer proficlency
check was conducted on November 26, 1957, with his latest preficiency check
on November 23, 1970.



Appendix C

AIRCRAFT HISTORY

NOG2NE wz.. a McDomnell Douglas IC-9=31 model aircraft. Manufacture
was completed in January 1968.

The aircraft had been flown a total of 8,907:15 hours since manu-
facture and had flown 1,246:20 hours since the last inspection.

NY3I2NF. was equipped wvith two Pratt & Whitney JT8D-T engines.,
Engire Ro. 1 Pngine No. 2

Deite of Manufacture 8/16/67 10/12/67

Serial Number 654614 654707
Total Time (hours) T720:21 8169120
Hours Since Luast Overhaul T720:21 8169:20
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EXTRACY FROM AIRCRAYT ACCIDFNT REPCRT

SOUTHERN ATRWAYS, INC,
DOUGIAS W"g"ls; H%S
QULFTORT, MISSISSIPPI

FEBRUARY 17, 1971

REPORT NUMBER: NTSB-AAR-T1-1h

RECOMMERDATIONS

The Board finds that altitude alerting equipment nox installed on
air csrrier alrcraft is not used as a growund proximity warning device
which has been previocusly recommended and, therefore, the Board recommends
that the Federal Aviation Administratlion:

1. Develop a ground proxirdty warning system for use in the
approach and landing paases of operation whieh will waru
flightcrews of excessive rates of descent, . ywanted/ined.
vertent descent below Minimum Descent Altitudes, or
desscent thryngh Decision Height. It would be desirable
if the equipment now installed could meet this need; and

2. Develop and implement appropriate operational. procedu.'es
to provide this type of warning to flightcrews for use
during the ajproach and landing phase of flight.
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WASHINGION, .C. 205Y

15 Nov 197

Honorable Joha H. Reed THE ADMINISTRATOR
Cbairman, Netiorai Transportation
Sefety Board
Departmant of Transportation
Washington, D, C. 203591

Dear Mr, Chairmang

This 18 in response to tha vecommetdationc contained in Raport Numbor
NIY8B-AAR~71~14, an afrcraft accident xeport concerning & Southern
Atrways DC-9 ac Gulfport, Mississippi, on 17 February 1971 snd referred
to in your latter dated 3 November 1971,

With respsct to the recommendation to develop a ground proximity warning
syetar for use during approsch and landing, we believe the present
festrumentation and procedurss are safe and adequate, This pre-
supposas proper cockpit dieciplines are maintained, Om this £light

the Captain stated that during the approach he read the «ltimeter

at 300 feet, ‘The veice recorder transcript shows the Captain

called 150 foet end advisaed the copilot who was flying the sircraft

to 'dbring it up.'" The raport brings out that the vadar altimeter was
set for 400 feet and the yallow warning light was observed by the pilot.
We believe the pilot was well aware that he was below the Minimuwa Descent
Altftude (MDA). We fall to see how & ground proximity warning could
have contributed further to what we believe was already knowm.

We are, howsvar, reagseussing out cystem requirements for nonpracision
otra. ht-in-approach systews with & view to providing additional
assistance to the pilot in the form of accurate position informstion
which will make his avaluaticn of the visuval approach segment less
suscepzible to human e¢rrox.

Hith respect to the racommendation to have operational procedures to
provide ground proximity wareing, the agency has, for many years,

had #n sltitude awvareness program, Operators develon and publish

in their wanuals company proceduces to insure altitude awsreness during
tpproaches, Southern Airvays did hava such a procedure, but it was not
followed duxing the approach in question, Additionally, a# the nonprecision
straight-in-spproach systam s reviscd we will consider new o: additional
procedures to implement the systom,
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With respect to the recommendation to commisslor. the full ILS at
Gulfpoxt, grading needed to solve the siting pcoblem is being
accomplished by the sponsor. Wo expect the iystem to be
commissioned in ¢arly 1872,

8incerely,

e

K. M, Smith
Acting Administrator






