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33 CIVIL AERONAUTICS BOARD Flle No. 1-01:
AIRCRAFT ACCIDENT REPORT
ADOPTED: March 20, 1959 RELEASED: March 26, 1959

FORTHEAST AIRLINES, INC., CONVAIR 240, N 90670,
NANTUCKET, MASSACEUSEITS, AUGUST 15, 1958

SYNOPSIS

About 2331+,-1-/ August 15, 1958, Northeast Airlines Flight 258 crashed during
an instrument epproach to the Nantucket, Massachusetts, Memorial Alrport. The crew
of 3 and 22 of 31 passengers recelved fatal injuries. The 9 surviving passengers
vere seriously injured. The aircraft, which burned after impact, wes destroyed.

The accident occurred during a straight-in VOR (very high frequency omni range)
instrument approach to rumwsy 24 (240 degrees). An anslysis of all the available
evidence indicstes that the approech was continued after receipt of a below-minimum
vieibility report. At low altitude in the area of the "H" faeility (a low-power
mndirectionsl radio beacon), the flight encountered heavy fog in which the pilot
lost orientation end ground reference. The aircraft contacted the ground elmost
simultenecusly with the initietion of an ebtempt to discontinue the approach.

The accident investigetion end public hearing by the Board, né?d an operational
inspection of the compeny by the Civil Aeronautics Administratio {CAA), disclosed
discrepancies which reflected adversely on scme of the policies and procedures of the
company end on the sdequacy of the implementation of these policles and procedures
These criticismes are ststed in the body of this report.

Through communicetions with company officlals and the Administrator, the Board
hes been informed that positive steps have been taken by the company to eliminate
the deficiencies and that repid and substentisl progress has been made.

The operstionsl factors which were identified as deficiencles during this
investigation were generslly known end accepted by the locsl CAA agents prior to
the accident. Recognizing that the responsibilities of the CAA were not fully
discharged, the Administrator took ection to correct the local situation st Boston.
He also estsablished an inspection process whereby closer supervieion can be main-
tained over the effectiveness of all local CAA offices throughout the countxy.

1/ A1l times herein are eastern deylight based on the 24-hour clack DPis-
tences are neuticsl miles &nd altitudes are sbove the ground.

2/ The term CAA (Civil feronautice Administration) rather then FAA (Federal
Avietion Agency) 1s used herein because this asccident occurred prior to December 31,
1958.



Investigsabion

Noxrtheast Airlines Flight 258 is a scheduled operation which originates st
La Guardia Alrport, New York, and terminates at Martha's Vineyard, Massachusetts,
with one intermediate stop serving Nantucket, Massachusetts. The flight is sched-
uled to originate at 2020 and arrive Nantucket and Martha's Vineyard at 2128 and
2210, respectively.

On August 15, 1958, the flight crew assigned to the operation comsisted of
Ceptain John T. Burnhem, First Officer David C Carey, and Stewardess Arlene Dabek.
Following routine preparations by the crew the flight departed La Guardia st 2225
with 31 passengers, including one infant  Departure was zbout two hours late which
was sttributed to cumulstive traffic and ramp delays encountered by earlier flights
using the aircraft, Convair 240, ¥ 90670

Weather information pertinent to the route indicated that at departure visusl
flight rules (VFR) weather conditions existed but that by the time the flight reached
Nantucket fog might necessitaste an imstrument approach. Accordingly, the flight
departed VFR but on a dispatch release and flight plan which authorized instrument
operation, if necessary; con this contingency Boston was designated the altermate

airport -

At tekeoff the gross weight of the alrcraft was computed to be 38,478 pounds,
with the meximm &llowsble 40,800 pounds. The load was properly distributed accord-|
ing to the center of gravity limitatioms of the aircraft. Computations also showed
that upon reaching Nantucket the existing wind conditions and weight of the aireraft,
37,002 pounds, permitted lending on the ussble length, about 3,800 feet, of rumrsy 2k

Flight 258 operated over Victor Airway 6 to Nantucket Investigation showed
that while en route the flight wes in radio communication with the company radio
located in the Nantucket terminsl building and with Otis RAPCON (Redar Approach
Control). The latter i1s manned by CAA personnel as an Air Traffic Control facility
which has as part of its responsibility the coutrel of instrument traffic for Nan-
tucket. It is located at Otis AFB, Falmouth, Massachusetts

The redic commumications between Northeast flights and the company radio are
not electronically recorded although the essence of each is entered in & radio log
by the ground communicator The entry 15 made in the radio log when the comnunicsa-
tion is completed and at that time the actual time 1s noted and affixed to the emiry
Operating the company radio and maintaining the radio log ere among the duties of
Northeast sagent personnel and during the evening of August 15 these duties were per-
formed by the senior sgent apd one subordinate. On its face the log showed seversl
errors snd omissions and one time entry was changed, apparently to correct & mistake,
although the original entry may not have been 1n error Because of these discrep-
sncies Boerd investigators found it mandstory to corroborate the evidence presented
by the log before accepting it

The radio transmissions between flights and Otis RAPCON are electronlcally
recorded. Through "playback” and timing of the tapes it was possible to determine
sceurately the content of each redio transmission between Flight 258 and this facild
ity a8 well as the time each commumication occurred
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N 90670 was equipped with one VAF communications transmitter and one VHF
communications receiver; therefore, Flight 258 could not commnicate with Otis
RAPCON &nd. Nentucket compeny at the same time. This fact, end learning that the
Fertheast and 0Otis clocks were in accord, made 1t possible to compare the times
of the Otis communications with the time entries in the radio log.

Because weather information given the flight was very importamt, comparisons
were made between the recorded observations by the Weather Buresu and those recorded
&8s having been furmished the flight. Further, the times of the observations were
compared with the times they were passed to the flight. During this work it was
learned that the Weather Burean clock was one minute faster then the Northeast and
Otis timepieces. To &avold confusion this error has been eliminated in this report
“and the times indlcated are corrected to the Northeast clock.

Comparisons were made for analytical purpeses using the times from the Otis
tape, the Northeast log, and the Weather Buream log. In addition, the essence of
the trensmissions, the sequence of the tremsmissions, the testimony regerding the
events, and the time involved in the VOR gpproach were all psainstakingly compared
to establish or refute the accuracy of the times entered in the radio log. The
preponderence of this evidence susteins the accuracy of the time entries especially
the portion of the log kept by the senior sgent beginning at 2328

Tt was the testimony of a Northeast agent that the initial contact between
Flight 258 and Wortheast radio occurred sbout 231% when the flight asked for the
Nantucket weather. He stated he tramsmitted the 2259 hourly sequence report which
was: scattered clouds 500 feet, ceiling 12,000 feet, broken; visibility 4 miles;
fog. The agent stated that at this time the senior agent took the miecrophone from
him and i1n essence advised the flight that this weather report was obsclete and,
according to & special report of 2311, the weather was "peartial obscuration, three-
fourths mile, fog." The aggjtt stated that during this communicetion the flight also
requested the strobe lights= be turned on. Transmission of the special weather
report vas logged at 2311 and, although the information was sacknowledged, according
to the sgent, this was not reflected by the radio log. The agent stated he requested
the strobe lights be turned on by the CAA communicator who contrclled the lights.

At 2314 the flight contacted Otis RAPCON and according to the recorded conver-
sation advised Otis it was "visual" and past the Newport intersection (locsted 50
miles southwest of Nanbucket on Victor Airway U6) st 2312. The flight requested an
ingtrument approach cleasrance to Nantucket estimeting it would reach Nantucket at
2326. The clearance was issued at 2315.

About 2324 Flight 258 advised Otis it was going to compeny frequency for "the
altimeter, ete.” The company radio log reflected that information as to the active
runway, surface wind, and asltimeter setting was given the flight =and logged at 231k
Investigation showed this time was entered following an erasure =nd that the time
originally affixed was 2326. Because at approximately 2324 the flight stated it
would reguest the information from the company 1t would seem the time entry of 2314
should have been 2326 as originslily fixed Further, because the CAA commnicator
who turned on the strobe lights testified it was done Auring the five-minute period
preceding 2330, it is entirely probsble that the request for lights occurred when

3/ Two condenser discharge flashing approsch 1ights locabed in the approsch - .
zone 250 feet from the threshold lights, one on each side of the ryumway edge extended
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the flight requested other landing information rsther than during the previous
communi cation. Certainly sm inbound flight would request the lights and landing
information more logically two or three mimites rather than 14 minutes before an
instruerent approsch

From investigation and testimony obtained at the public hearing it was
indicated that the serndor Northeast agent d4id not kmow the current operabing
status of the strobe lights or, in particular, that one which had been inoperative
was repaired earlier that deay  Also, there was no defined procedure for informing
ground personnel of the current airport field conditionms. In fact, it was not clesr
to the working ground personnel how or by whom the day-to-dsy field inspection wes
made. Also, 1t was not clear how the working groups would learn of pertinent field
conditions, and the procedure for passing such infoxrmation between shifts was 111-
defined. The transmiseions over the compeny radic were amplified; however, during
periods of IFR conditions and when one flight was &t the terminal a heavy workload
would occur which epuld result in the radio being left unguarded. Similarly,
weather informetion passed over the intercom could be misgsed and unknown to North-
eagt persomnnel umtil the Weather Buresm observer, according to procedure, brought it
in typed form to the Northeast offlice.

It was the testimony of the senior Northeast agent that he gave Flight 258 a
special westher report of “partlel obscuretion, one-half mile visibility, fog "
This observation, according to the Weather Buresu observer and Weather Bureau log,
was completed and logged at 2327 and immedistely given Northeast over em intercom
system. The senior agent stated he transmitted i1t Lo another Northeest flight,
2289, which was awalting takeoff, and to Flight 258. The time affixed to the radic
log entry was 2328. The log showed an acknowledgment from Flight 2289 but not from
Flight 258. The senior agent stated acknowledgment should have been recorded be-
cause he was very posltive the informetion wes received and asssocisted it with &
personal conversation between First Officer Tavid Carey of Flight 258 and himself
This conmversation was overheard by seversl persons near the radio rcom, the trans-
missions being normally smplified by the radio equipment. The senior sgent testi-
fied that after giving the ome-half mile visibility he said, "Did you get that helf-
mile, Dave?" First Officer Carey replied, "Roger, you know how I love Nantucket."
The senior egent responded, "Don't plow up the field " The senior sgent said this
conversabion was uncalled for and to him had no significance He said that he
recognized First Officer Carey's voice and sdded that Carey had worked or tne Island
for Northeast end they were personal friends

Northeast Flight 2289 left the Nantucket terminel sbout 2321 and taxled to
runup position beside runway 24. The captain recalled asking the company for the
latest Martha's Vineyard weather. To this Flight 258 volunteered that Marthsa's
Vineyard would be no problem and then asked, "How's it dowm there®" The holding
flight replied, "Not too good." The captain testified that he recalled Flight 258
being given "pertial obscuration, three~fourths mile" and thet it was acknowledged
He stated that thereafter he recalled visibility reports from the company radio of
one-half mile, one-fourth mile, and one-eighth mile. These, he sald, were given in
rapid sequence and he recsalled no response from Flight 258 for eny of them. The
ceptain stated the reports occurred after his flight reached rumvp position, shout
2324, and thought the accident and one-eighth mile report occurred close togethe
bt 20uld mot secall which gecurred first. o 414 ot kmow the piue o the ssoident
nor was he sble to state with accuracy the times of the other events which occurred
or the sequence in which they happened.
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According to the Otis RAPCON transcription, at 2327 Flight 258 did not reapond,
to a call from Otis but before 2328 returned to the Otis frequency. At 2328, 4y
response to an inquiry, Flight 258 stated it hed not started procedure turn byg
wes " . . . just past the marker outbound.” Thereafter, &t 2330, the flight trang.
mitted "snd Otis this 1s Northeast 258, procedure turn.” Otis responded, "Roger
Northeast 258 change to company." There were no other commnications between th;
flight and Otds.

At 2330 special observation mmber 21 was logged by the Weather Bureau observer
as "partial obscuration, one-eighth mile visibility, fog." This was glven Northeast
immediately, according to the observer, and it was the testlmony of the senior
Northeast agent that he promptly tramsmitted it to Flight 258. He stated he gave
the information twice with a substantial panse between each transmission and while
there was no verbal response from Flight 258 he recalled a sound over the radio
which he thought was a "mike click.” He sald the sound followed each of the two
transmissions of one-eighth mile visibilaty. The captain of 2289 did not hear this
gound nor did he cliek his microphore. The senior sgent estimsted thet the action
occurred during a 60-00 second interval before he logged it at 2333. He also
steted thet at no time was & one-fourth mile visibility report given over the
yedic. Exsmination of the Weather Bureau observation log reflected no one-fourth
mile observation and the Weather observer stated he made no such observation

The senior agent testified that the next occurrence was 2 report of a fire in
the spproach srea to runwey 24 This was transmitted by Flight 2289. The agent
testified he stepped outsirde, looked towerd the area, and because of the fog saw
nothing. He then returnmed and logged the report at 2336 which he estimated was
about one minute after the report was transmitted to him

The Nantucket Memorisl Airport is locabed on the south central side of the
Island. Tt has no tower and is equipped wit: two crossing runweys. Each is i, 000
feet in length and 150 feet wide although at the time of the accident runway 6-24
wes being extended to 5,000 feet. This work at the southwest end restricted the
usable length to approximately 3,800 feet. The alrport has & reguiar clear-greeh
medium-intensity, 3,000,000-candlepower roteting bescon.

Rumvay 24 is the 1nstrument spproach rumnwey. There 1s no ILS { Instrument
Landing System) or ladder-type approach light system. The instrument rurwey, 88
well as the others, is equipped with conventional threshold lights and mediun-
intensity elevated runway lights of low-, medium-, and high-intensity settings-

The strobe lights previously noted were designed as s visual lighting sad to
the instrument approach They were 1installed by Northeast Mirlines after consider-
gble testing for this purpose. The condenser discharge lights were locsted 250 feet
from the threshold lights, 150 feet apart, in the spproach area They flesh two
tames each second emitting a beamed white light rated at 10,000,000 candlepoweX -
technical witness stated the besm was projected inte the approach zone gt &n angle
of 3.4 degrees sbove horizontal so that the lower side of the projected bedn would
be 300 feet sbove the ground over the "H' facility located six-temths of 2 mile
from the rumway threshold. This position and altitude would be coincident with the
spproximate position of an sircrafi at minimm altitude during the instrumen’
approsch. The witness stated that below the projected beem the light aimnishe‘il -
rapldly and estimated it wowld be diminished T5 percent approximately 50 feet be
the lower edge of the beam.
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The record indicates that the strobe lights were on seversl minutes before the
accident, end clearly shows that airport beacon, threshold lights, and runway lights
were on. the latter set to high brilliance

The reported westher conditions required that Flight 258 execute a straight-in

VOR instrument approech. For the procedure the ground radjo facilities consisted

of the VOR station located 1 9 miles from the runwey threshold and a Northeasi-owmed
and majnteined "H" facility {a low-power nondirectionel radio beacon) positioned
gix-tenths of a mile from the threshold of runwey 24, between the VOR station and
runway on en inbound track of 240 degrees. The mamuevering area for the approach

ig over relatively flat uncbstructed terrain with the elevation of the runway U7 feet
mean sea level.

The CAA-approved VOR instrmmment appros&ch procedure required establishment of a
60-degree outbound track after station passage. This 1s followed by a standard pro-
cedure turn on the north side of the track within 10 miles of the VOR station.
Minimum altitude in the procedure turn is 1,300 feet. 4n inbound track of 240 de-
grees is then required to again cross the VOR station and "H" facility to the run-
way. Minimm altitude over the VOR is 600 feet after which descent 1s permissible
to the appropriate lending minimm altitude. Flown in a normel menner the approach
procedure from the VOR stetlon ocutbound te the VOR stetion imbound requires sbout
five minutes. In the Conmveir sbout 55 seconds are required from the VOR to the
rumwey threshold. ————

The basic weasther minimas for the VOR straight-in instrument approach gt Nan-
tucket are ceiling 400 feet, visibility one mile. According to the ACA Form 511,
with both the VOR and "B" facility in operation, the minima for Northeast Convalr
flights are celling 300 feet and visibility one mile. CAA witnegses testified that
these minime were the result of a devietion suthorized by the CAA after the carrdier
requested it. It was stated that such devis.ion is provided for in Civil Air Regu-
lations snd, becamuse it required no significent deviation from the approach obstruc-
tion criteria, it was permissible for the local CAA office to grant the request.
After consideration of many factors involved, this was done It was explained thst
the carrier was emthorized the "Sliding Scale" which ig a provision of tae Operations
Specificetions sppliceble to the straight-in approach. rations Specificstions
are rules of particuler spplicebility prepared and issued by the Civil Asronautics
Aministration under the ensbling provisions of Part 40 of the Civil Alr Regulatious.
Under "Alrport Authorization end Timitetions" it is stated "For each incresse of
100 feet above the minimum ceiling specified, a decrease of 1/4 mile in yleibility
1s emthorized, until & visibility of 1/2 mile is reached.” Because at the time of
the accident a partial obscuration, which does not constitute a ceiling, was reported,
the "Sliding Scale" was therefore appliceble to Flight 258 end it was authorized to
meke the approach in 1/2-mile visibility. The asuthorized minimum altitude of 300
feet was unaffected by the "Sliding Scale" provision.

It is important to note the reaponsibilities regquired of the pilot involved
when below-minimum weether conditions are reported to a flight during an instrument
approach. Clvil Alr Regulations Part 40, Section 40.406(d) is applicsble end mtates,
"If sn Instrument epproach procedure is initisted when the current report prepared !
by the U. 8. Weather Bureau or by & source spproved by the Westher Buream indicates!
that the prescribed ceiling and visibility minimums exist and & later weather report
indicating below minimum conditions is received after the airplsme (1) . . . {2) is
on a finegl spprosch using a radio renge station or compsrsble facility and has
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passed the sppropriste facility and has reached the authorized lamding minirum alti-
tude (3) . . such approach mgy be continued &nd s landing msy be made in the event
weather conditions equal to or vetter than the preseribed minimums for the alrport
are found to exist by the pilot in commend upon reaching the anthorized lending mini-
mum eltitude.” Except under the aforestated conditions, the approach should be dis-
continued Obviously, to meet the terms of this regulation the below-minimum weather

report must be received by the pilot

The conditions necessary for a descent below mindwmum altitude during an instru-
ment spproach for lending are stated in Alr Carrier Operabions Specifications.
Ttem 32 of these rules under "Limitstions on Descent Below futhorized IFR Landing
Minimms" states, "No alreraft shell deseend below the -minimm altitude for landing
apeclfied in the applicable Form ACA-511 unless clear of clouds. Thereafter, except
when landing minimms of 1000-2 or better are mthorized, no eircraft shall descend
moxe than 50 feet below such altitude, unless (1) it has arrived at a position from
which normal approach can be made to the rumway of intended landing, and (2) elther
the epproech threshold of such rumway or the approach lights or other merkings iden-
£ifisble vwith such runway are clearly visible to the pilot If, at any time, after
descent below the clouds the pilot cannot meintain visual reference to the ground
or lights, he will immedistely execute the sppropriate missed approasch procedure
prescribed in the applicable Form ACA-511 " (Emphasis sdded )

The testimony of Northeast supervisory operational personnel indjcated that
"other merkings identifisble with such runway" need not be located at the runway
“hareshold and need not be markings which are part of the rumway threshold complex
Compeny witnesses stated it was their interpretation that the markings should be of
8 permanent immobile neture end nemed as examples "8 city dump, a swath through
trees, and a distinguishing festure of a shore line "

It wes the testimony of CAA Alr Carrier Sefety Agents assoclated with Northeast
thet only markings located st the threshold srea of the runway which were s part of
the threshold complex could he considered "other markings identifiable with such
rurweay." These witnesses indicated the Northeast interpretation was unsatisfactory
to them and until the hearing were unsware of the Northeast interpretation From
all the testimony surrounding the subject it was obvicus that the wording of the
specificgtion did not state a clear mesning.

Investigation disclosed there were seweral 55-gellon drums spaced along the
extended centerline of vurmway 24 The drums were spaced elong this line for a dis-
temce of 1,700 feet beginning at the "H" facility eand extending toward the runway.
The tops of the drums were palnted white The testimony of Noxrtheast officisls
indicated the drums were put there &t the instance of the company in 1953 snd
originally extended from the "H" fecility to the runwasy threshold, but those which
originally were located over the legt 1,800 feet were removed to satisfy e problem
they created relating to use of the land Compsny witnesses stated the barrels
were Intended to identify a ground position over terrain which hed no other dis-
tinguishing features or contrast.

It wes the testimony of the mssistant chief pilot that the barrels were not
intended to lead the pilot to the rumway threshold and that it was doubtful if the
oExrrels could be seen at night, especially in poor visibility. Company supervisors
also sta:l:ed the barrels did not qualify as "other merkings identifisble with such
runvay" becsuse they could be moved and thereby lacked the permanency required. It
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was stated that no operational sspect of the instrument spprosch procedure was pred-
iceted on the barrels. The assistant chief pilot did not recall any company meterial
issued to its pilots explaining the purpose of the barrels or that the installation
bad been made. Be stated, in response to questions, that it was conceivable a pilot
might use the barrels as a guide to the runwsy in poor visibility or might comsider
them as "other markings . . ."

Several persons located st the Nantucket Alrport terminal sew Fiight 258 when
it inmitially arrived over the viecinity of the alrport. Moat stated this ococurred a
few mimutes before the crash smd that the alreraft was viewed through bresks in
hesvy fog flylng on an eesterly or northeessterly heading.

Another witress, a highly qualified pilot and thoroughly familiaer with the VOR
instrument approech procedure, also saw the flight. He was located sbout 1-1/2 miles
west of the sirport. He stated that he recognized the alrcraft as a Convalr smd when
he first saw it, it wes on mn easterly heading. While he watched, the flight turned
left to a northessterly hesding and proceeded toward the VOR station. He saud the
flight at this time appeared to be intercepting the 60-degree inbound redial. Being
faniliar with the loceation of the VOR stetion he estimsted thst the £flight overheaded
the facility He discontinued watching es the alrcraft proceeded northeasteriy teo-
ward the procedure turn area. He testifled that it.was evident that the instrument
approach procedure was in progress and surmised thst instrument westher must have
existed at the airport although st his location the weather was clear. The witness .
stated that the sircraft waes clearly visible and It looked snd gounded ncrmal.

Seversal persons located northesst and northwest of the VOR station saw the
alrcreft. Meost observed it cesually and stated it was then flying southwest toward ¢
the airport. One, located sbout 1-1/2 miles northeast of the VOR, stated the sir- i
craft scemed low and estimabted it to be sbout 200-250 feet gbove the terramin. Nearly I
ell said it looked and sounded normal, and =gain the weather conditions in this area
were described as generally clear. [

There was no reliable description of the flight path of the alrcreft from the :
area of the VYOR to the crash. !
'
Witnesses gt the terminal, ebout one mile from the crash site, said that fog i
beceame evident &t the alrport shout 2300 amd thereafter until the crash it beceme
very dense. The fog was described as sea fog which moved in from the ocean in layers |
and waves. It moved mortheasterly from the ocesan across the elrport inte the spprosch
area of runway 24 Some noted the lights of Flight 2289 which was wailting takeoff i
gboul: one-half mile from the terminal. They stated these lights were visible a few {
minutes before the crash but at the time of the accident they were blotted out in fog F
f

One witpess st the terminel seid that he observed the right or resr side of &
heavy fog bapk moving with the other fog across the airport. This, he said, blotted
out the lights of the DC-3 (Flight 2289) snd was moving toward the approach area.
While watching for Flight 258 to land he saw a light appear, the beam of which, be t
seld, was trismgular, narrow at the top and brosd at the bottom. This he thought was
the landing lights of Flight 258. The light appeared only momentsrily but it vas i
sufficient to illuminate the fog bank emd to outline the right or rear side and the !
top; the latter was estimated to be sbout 200-250 feet sbove the grounil. He sald
the light emanated from behind or from within the fog bank. Seversal others saw &
light; however, they described it as an explosive-like flash at ground level.

e e i
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The description of the weather conditions by the weather observer on duty diq
not differ substamtislly from the description given by ground witmesses. He noted
that stars were visible through bresks 1n the fog end estimated the fog wes =mbout
seven-tenths coverage at 2311, increasing to nine-tenths coversge st 2330. Be
stbated that when he took the ome-eighth mile obgervetion he thought the fog seemed
falrly uniform end et that time he 4id not note a fog bank s such but belng ocutside
only for & short period he could have been In it at the time The observer sald
that in his experience it was not unusual to have a heevy fog at the alrport with
the surrounding areas generally clear. The cobserver testified that In messuring
the one-eighth mile visibility there were references which showed the visibility to
be equal to this value snd not less He seld, however, that measuring visibility
st Hantucket was hampered by the lack of reference in all quadrants and at varying
distances

The weather observer testifled that, according to Weather Buresu procedures,
after physically obtalning the observation data he returned to the office where it
was recorded in the Weather Burean log. He stated that the time effixed in the log
was observed ot or nesr the completion of the recording and immedistely the Iinforma-
tion was passed to Northeast over the inbtercom. He sald their normel procedure wag
then to type the ohservation asnd give it to CAA for teletype transmission. The wit-
ness sald this procedure was followed on the night of the accident and estimated
that no more than 15 seconds tremspired from the log entry time of his cbservetion
until it was passed to Northeast.

According to the existing Weather Buremu procedure et the time of the mccident,
special weather reports were teletyped to Otis RAPCON on the scen periocds (20 smd
40 minutes past the hour). Speclal weather observations between these periods were
rot available to this control facllity although Bortheast f£lighte were in communica-
tion with Otis during important phases of the instrument spproach amd, as noted,
when communication with the company was preciuded. Witnesses st the public hearing
agreed that zll Important westher reports should be aveilsble immediabely to Otis
80 they could be furnished to a flight when on the Otis radlo frequency.

A similar situation existed with respect to the tremsmission of westher infor-
mation to the Boston Northeast dispetch office. This, it was stated, resulted in a
dack of timely westher informstion and hampered in saome degree the execution of
dispstching responsibility.

Investigation at the sccident scene disclosed that N 90670 initisally contacted
the ground spproximately 1,450 feet short of rumway 24 end sbout 650 feet to the
left (inbound) of the extended runway centerline. The initiael contact was shown by
1ight tire tracks made by the tires of all three landing gesr components. The
lightness of the tracks in soft ground showed the sireraft had little, if any, rste
of sink or descent at initiml contact. Because sll the trecks began nesrly simnl-
taneously it was also evident that the alreraft was nearly level laterally snd
longitudinally. Tire tracks by all lamding gear components comtinued for sbout
1h5 feet slong a msgnetic heading of 233 degrees and over bumpy but flat terrain
which aversged about 50 feet mean sea level

There.was & series of 14 left propeller cuts in the ground seross the lefs
t1re tracks, beginning after sbout 50 feet of rollout and spsced over s dissance c©f
3100 feet. The first three cuts, sbout three to four imches deep, were well defined
end the distence between the first and second cuts was 4.1 feet. The later slashes
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vere of lesser depth and ebout equal in width to the blade chord showing that the
blades wexre belng treated aend bent rearward as the cuts progressed. Obviously,
such deformation destroyed the propeller function.

The wheel tracks ended after sbout 145 feet when the wheels contacted a sharp
but not high rise in the ground =nd the aircraft cetapulted into the air. Tt
crossed s dirt road end passed through a clump of scrub pine trees. A branch of
one of these trees was marked by 2 blade of the right propeller. Exsminstion of
the cut showed 1t was made at the bottom of the propeller arc and by the tip of a
blade. This information and the height of the mark showed the aircraft was rolling
repidly left st this point.

Approximately 400 feet from the initial ground contact the left wing struck
the ground and progressively disintegrsted as it dragged for the next 300 feet.
The alreraft entered a scrub pine thicket cutting & swath the nerrowness of which
showed the alrcraft was then nesrly vertical in its roll =axis.

The sircraft veered left to s magnetic bheading of 190 degrees and resched en
attitude slightly vast inverted. Rose down In this attitude the ailreraft plunged
to the ground meking simaltanecus contact with the right wing and powerplent and
the nose section of the airplane. The center section and fuselage then cartvheeled
forward to an upright attitude and, on a magnetic heading of 205 degrees, slid 125
feet to a stop, some 1,100 feet from the initial contact. The fuselsge stopped,
facing across the wreckage path, and the center section, broken from the fuselage
during the cartwheel and slide, faced about 90 degrees to the left of the fuselsge.

Fue)l from the shattered wings was hurled Into the maln wreckage area and ig-
nited. The resulting fire consumed a major portion of the wrecksge.

All major components of the alrcraft, iicluding flight comtrol surfaces, were
accounted for in the wreckage or along the ground peth. All attach fittings were
secure or there was ample evidence indicating they were gecure before the ground
jmpact, It was detexrmined &ll doors and access panels were closed and secure at
impact. There was no evlidence of fatigue fallure and from the examinsble structure
there wos no suggestion of inflight fellure.

The control system could be traced only from fuselsge station 200 rearward
becauge of complete impasct snd fire destruction to the forward Puselage and cockpit
aress. Within the exeminsble area there was no evidence of control malfunction or
fallure.

Examinaticn of the landing gear componente disclosed the right main gesr was
retracted and locked. It elso revesled the left main end nose gears were in the
retraction cycle when early impact forces severely damsged the retraction mechanisms
and, tore off the pose gear. Later in the sequence the left gear was also torn off
Exsmination of the flap gear box showed the wing flaps were extended about 15 de-
greeg vhen the alrceraft came to rest.

Both poverplents were in the main wreckage area. The No. 1 (left) powerplant
weg torn out mnd ceme to rest adjacent to and Tacing the center section of the &ir-
craff. The No. 2 (right) engine, slso torn out, was located back elong the wreckage
path about 40 feet from the main fuselage. The nose section and propeller were
broken off and located about 75 feet from the engine. Both engines received ground
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fire dmmage; however, there wes no evidence of fire in flight. A detsiled exeming.
t1ion revesled no indication of engine melfuonction or fallure or other conditions
which would adversely affect thelr normal operetion prior to lmpsct.

Both propellers were tight on their shafts and slthough &1l blades were bent
or broken the blades or stub ends remained in thelyx hubs. Exemination of the spidex
shim plstes reveeled impact markings. These, when messured to determine the propel—
ler blade angles, disclosed an angle of 37 degrees for the left propeller blades ang
an angle of 43 degrees for the right.

The propeller governors were bench checked to ascertaln the r. p. m. settings.
Results showed settings of 2,330 and 2,362 for the left #nd right governor, respec-
tively, and closely approximating 2,300 x. p. n. normelly used during the eapproach.
Using an r. p. m. of 2,330 and the distence of 4.1 feet between the first emnd sec-
ond propeller slash in the ground, the resulting computeation of groundspeed for
the sircraft when the cuts were made wes 126 kmots. This, allowing for the effect
of the reported surface wing, indicated an airepeed of 131 kmots. Further computa~
tlona using the groundspeed, propeller blade angles, and r. p. m. permltted am esti-
mste of power being developed at the instant the shim plates were marked, for the
left engine when its propeller slashed the ground and for the right engine st final
impact, or spproximstely five seconds leter. The resultant estimates were 1,352 b h.p.
(brake horsepower) and 2,450 b. h. p. for the left and right engines, respectively.
The values &lso gpproximate approach power for the left epngine =nd maximmm power
for the right.

Rearly all of the radio communicestions and navigational equipment sustained
severe and extenslve impact demage. In some instances only fregmentary portions of
this equipment were recovered

The VHF (very high frequency) communice:ions trensmitter and receiver and the
HF (high frequency) transceiver were destroyed. Both VHF navigstion recelvers were
crushed and inoperative; however, the tuning diel for the first officer's was found
indicsting 117.0 mes., the Nantucket VOR frequency. The csaptain's tuning dial
showed 115.4 mes., an unrelated setting. Both ommi bearing indicetors showed epproxi-
mately 60 degrees.

=

Both omnl mag indicators were badly demaged, inoperative, and could not be
tested. Reassembly of the course selector gesrs of the captain's instrmment re-
vesaled a course selection of 240 degrees. The "To-From" indiceator indicated "From.’
The comparsble ihstrument from the first officer's position showed a course selec-
£ion indication of 24-, the last diglt oblitersted. It mey be recalled that the in-
bound track of the instrument epproach is 240 degrees.

After replacing broken tubes the first officer's AW {asutomstic direction
Pinder) was opersble but with low gensitivity. The captain's wes demaged beyond
testing. The tuning condensers showed 2Wlt kes. and 236 kcs. for the left end right
yosltions, respectively; however, both showed evidence of having been pulled and
shifted by impact. The "H" facility frequency to which gt least one of these unlts
would normatly be tumed is 22k kes.

Of the gyrosyn instruments, the two gyrosyn compasses end one of the two Syro—
syn amplifiers were recovered. One of the compasses, though baily mutilaled by
impact and fire, showed an indication of 190 degrees which closely epproximested tne
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fingl ground impact heading. The other compass provided no useful informstion.
The amplifier when checked functioned normally.

The top plate assembly from each of the two flight altimeters was recovered
although its installed position (right or left) could not be determined. Both as-
gemblies were badly crushed and burned and partially melted sway. Using the frag-
mentary evidence availeble it was concluded thet one altimeter was set at 29.92 and
the other at 29.65 when both were subjected to intense fire. There was evidence
indicating thet an object wes thrown sgainst the setting knob of the latter asgembl
causing it to turn amd change the setting before being exposed to the fire. The
latest eltimeter setting furnished the flight was 29.91.

During the public hearing the company vice president of operations snd the
aggistant chief pllot described the company’s operationsal policies and procedures
relating to initial pilot selection, pilot training and upgreding, and contimued
Pllot proficlency. In general, the testimony describved policies and Procedures
vhich intended a program within their areas compersble to those of other air carri-
ers. In some areas, however, the adequacy of implementation of the progrem end
consequently its effectiveness was questloneble.

Concurrently with the sceident investigation the CAA undertook an operational
inspection of the carrier. It was undertaken under the CAA responsibility for the
supervision of air carrier operstions snd wes prompted by three fatal acclidents exr-
rerienced by the carrier since 1956. The inspecting team wes composed of seversl
éir carriex safety inspectors other than those assigned to the Boston office. It
funetioned under the Regional Administrator.

The sccident investigation by Board investigators and the conclusions reeched
by the CAA team were similar in several arezs, some of which have elready been pre-
sented. Of other aress, one of the most imortant was operationsl training which
was considered insdequate, the result of several factors.

Testimony of Northeast witnesses indicated that the use of Northeast sircraft
in the scheduled operations took priority over their use in training. Board inves-

fumction end reduced the overall effectiveness of the progrem The CAA team con-
cluded that inefficient scheduling of aircraft over the system reduced the avalla-

bility of aircreft for training. Lack of training personnel also contributed to
the problem.

The CAA tesm indiceted that undesiresble factors in the Pllot check program
contributed to the evalustion. It concluded that there was g need for gresater
standerdization of £light check procedures among the check pilots and more explicit
instructions to them regarding their duties and Tresponsibilities. The team con-
cluded that supervisory personnel reeded delegated authority commensurate with their
positions. Allied to the check Program wes & regquirement for grester siress on the
importence smd use of recurrent training.

During the CAA inspection, Northeast captaine received flight proficiency
checks. The results substantiated the conclusions of the tesm when & mumber of
these plliots vere greded unsatisfactory on their first check

It wag the testimony of the local CAA mir carrier safety inspectors haViné .
responsibility for the supervision of the operational pheses of the carrier thet,
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in geperal, they were satisfactory. Obviously this Jjudgment was not in accord with
the 8AA inspecting team

During the accident investigation Board investigators found it difficult to
determine, from the availsble company records, some of the current qualifications
of line prlots. It was learned that some of the informetion on which the company
relied was submitted by each pilot rather than being obtained from the record system

Mnalysis

Availeble evidence indicates that except for a late departure Flight 258 oper-
sted in a normal manner to Nantucket. Positlon reports, requiring the use of navi-
gabional equipment, and other communicabions from the fiight gave no indication of
operational or equipment difficulty  Although portions of the eircraft wreckage
were destroyed or badly mutilated no evidence was found to indicete the aireraft or
I1ts equipment contributed to or caused the accident.

It is believed that at or about 2311 the flight was given the Nantucket 2311
special veather observation of "partial obscuration, wisibility 3/4 mile." This is
supported by the Northeast sgent who stated it was given =nd by an appropriste entry
in the Northeest ralio log Recelpt of the informatior 1a supported by action of
the flight when, shortly thereafter, at 2314, it contacted Otis, asked for, and re-
ceived an instrument approsach clearance. Because the flight had opersted VFR before
this and reported it was "visual" when the clesarance was requested 1t would be logi-
cal to essume the crew kmew IFR conditions existed st Nantucket and therefore re-
quested the IFR clearance.

As 1ndicabed earlier, the Board is of the opinlon that the landing irformetion
given the flight and logged as being given at 2314 wes in fact given just before
2326, the original entry. This opinion 1s - ipported by seversl factors. First,
Flight 258 informed Otis at 2324 it was going to company frequency to obtain this
Information Second, loglc dictates that such Information would normally be re-
quested by an inbound TFR flight, twe to three miputes before an instrument approaech
rather than 1% minutes. This is especially true in deteriorating and near-minimum
weather conditions which existed  Furthermore, for these reasons the Board believes
the surface observation would be requested again or would be given as s mutter of
practice by the radio operator with the landing instructions. Therefore, in all
probsbility the "partial obscurstion, visibility 3/4 mile™ report was repeeted st
2326. This would account for the crew of Flight 2289 having heard this report given
to Flight 258 about that time.

There is no question that the speclal cobservation of "partisl obscuration,
1/2 mile visibility" was tramsmitted by the Northeast senmior agent. Because the
crew of Fiight 2289 Aid not hear an acknowledgment and the redic log did not reflect
one, there was a question of whether or not Flight 258 was on the company freguency
when the weather information was transmitted. This information was &vailable to
the senior sgent immediately after 2327 and accordaing te his testimony it was imme-
dlately given to the flight. This was tvompleted and the action waes logged st 2328
The Otis tape shows that Flight 258 did not return to that frequency antil 2327:140,
therefore, the Board is of the opinion the flight was on company fregqueuncy when the
vegther report was issued. This emalysis permits the Board to sceept the recollec-
tion of the senior agent which should have been most vivid, recalling the personsl
conversation that transpired between himself and First Officer Carey when the one-
helf mile visibility report was issued
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A question of even grester concern is whether or not Flight 258 received the
special weather report of "partial obscuration, visibility 1/8 mile" and, if o,
when the report was received. This concern 1s geperated because the reported wisi-
bility was below the authorized landing minimum for the flight; if, as has been ex-
plaired, the report was received before the flight reached the radio fecility on
finel spproach, the captaln was required to diecontinue the instrument approach
After arduous study and careful evaluation of all the evidence, it is~the opinion
of the Board that the report wes received smd =t a time when the epproach should
have been disconbtlmued. This opinion is based on a determinstion of the time of
the eecident and sgaln upon the accuracy of the Northeast radioc log. Esch of these
supports the other and the Otis tape supports both.

At 2328, sccording to the Otis tape, the flight reported, "We're just past the
merkar outbound," and at 2330 it reported, "Procedure turn." These reports and
ample evidence that the entire approach procedure was flown would place the accident
very close to 2334. This time correlates ressomsbly to the report sbout 2335 fram
Flight 2289 that there wes a fire at the end of the runwsay, which the senior agent
recorded st 2336 after using spproximately one minute to look for the reported fire.
The time of the accident also substantiates the accuracy of the radioc log. Iks
accurecy is further established by the fact that st 2330, according to the Otis
tape, Flight 2289 was advised to obtaln its clearance through the company and sccoxd-
ing to the radio log this action wes completed and logged at 2331 For this ection
the verious times involved correlate in & precise manrer.

From the sbove evidence the Board accepts &s accurate the log entry and the
testinony of the company sgents regarding the issuance of the below-minimum weathexr
report. Testimony of the senior agent indicates the information was transmitted
two times during a 60-90-gecond interval preceding 2333 when the action was completed
and logged. Correlated to the timing of the spproach procedure Flight 258 would net
have passed the VOR inbound and, more speci. icelly, should have been in its procedure
turn wbhen the informstion wes first transmitted. Because Flight 258 was released
from Otis to company frequency at 2330 and because each tramsmission of the 1/8 mile
visidbility was followed by a sound identifled as & mike click the Board believes the
information wes received.

The nature of the locsal weather conditions may have been a factor in Captadin
Burnham's decislon to continue the spproach. From the availlsble evidence it is
apparent that a heavy rolling ses fog extending to at least 300 feet existed cowver
the alrport and into the approach area It is believed thet the fog was very heavy
to the "H" facility, rapidly decreasing in density northeastward, until in the area
of the VOR the conditions were generally clear. It is possible that as Flight 258
passed over the vicinity of the airport, lights on the airport were clearly visible
vertically through the fog. Thisg, togethexr with genersally clesr conditions in the
VOR srea, could have led the captaln to believe weather conditions were much bettexr
&t the approach end of runway 24 than at tre terminal where the conditions were
being measured.

The approach was most likely continued inbound with reference to the ground
and by the time the flight reached the "H" facility it was at a low altitude. The
low altitude is shown clearly by the light touchdown of the aircraft and the sghort
disteance from the "H" facility to the touchdown. Considering the distance, the
computed groundspeed, and thet practically all descent had been arrested at Touch-
down, only an excessive rate of descent would permit the flight to have passed the
"H" facility much ebove 100 feet. At this altitude and position the Board is con-
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vinced thet intervening fog between the flight and rumwsy threshold precluded visual

reference to the threshold complex. This is clearly substantiated in that the ground
tracks of the aircraft were proceeding eway from rather than toward runway alignment

Tt ie considered that the relatively short runway msy have influenced the descent to

low eltitude and it is possible that a desire toc pick up and follow the line of bar-

rels was & contributing reason.

At low altitude in the ares of the "H" facility it is believed that the flight
entered the heavy fog bamk, deseribed by &an eyewitness. It is believed that at thus
time a1l ground reference was lost and before transition to imstruments could be
made and the spproach discontimued the remaining altitude was lost end the aireraft
conbacted the ground.

Conclusions

In this report the Board has entered criticism of some of the Northeest opere-
tional policies and procedures and of the implementstion of the coperationel program.
The criticlsms are the product of a combined effort--the Board's accident investige-
tion process end a CAA imspection, both of which had the cooperation snd assistance
of Northeast personnel. The work was accomplished with & common purpose of produc-
ing grester avisbion safety through improvements wherever possible.

Following the sccident the company belleved it advissble to discontinue the
use of the "Sliding Scele" at Nsntucket for a pericd of re-evaluation. In the absence
of an I1S and lsdder-type approach lights and in considersation of the authorized devi-
ation, this action appesars wise.

With reference to the ILS and approach lights the Boerd, through meetings with
+he CAA and the Weather Bureau, has learned “hat the installstion of a tower, ILS,
approach lights, and "end of the rumway" ele tronic weather reporting equipment at
Rantucket is being actively considered. Such instellsation would be in accordance
with provisions of the CAA plamning standerds allowing for the installstion as an
exception to the genersl requirements. Many factors in the Nantucket situation
qualify it as =zn exception. Installetion of "end of the rumway" weather reporting
equipment would be In accordance with a Weather Buresu policy to install this equip-
ment as part of the ILS package. Obviously, the sbove action would be a sigmificeant
ster toward modernization of the sirport.

In the mesntime, and following the accident, the Weabher Buresm took measures
0 provide Otls RAPCON with sll weather observations tzken at Nanbucket during IFR
conditions.

From the congidersble testimony regarding the correct inferpretation of Ttem 32
of the Operstions Specifications (Limitations on descent below suthorized IFR land-
ding winimms) the Board believes that the best operating policy clearly requires
sjherence to the CAA interpretation In order to effect i1ts interpretation and be-
couse the interpretetion is not clearly expressed, the Administrator i1s presently
considering a revision to the language of Item 322

The company heas teken positive steps to eliminste deficrencies in its opera-
tionral training progrem which were disclosed in the Board's mccident investigea.lon
end the CAA inspection. The foundsation of the schtion was & re-esphasis of the trsain-
ing function under company supervisors with sppropriste delegated aothority. Accord-
ingly, compeny policy now ryequires that the use of sircraft for training receive the
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highest priority. It also requires that the various training phases and curriculums
not be interrupted by controllsable fectors. An increeased emphasis on recurrent
training provides that in eddition to the existing program each pilot ceptain will
receive & concentrated ground and flight training perilod preceding each semfemnual
instrment check.

Through communications and meetings with compeny offlcials end the Administra-—
tor smd his staff the Board has been kept informed of the aforementioned action ss
well as other allied measures. Tt has beenrn reported that a determined effort has
been made by the company to satisfy each criticism even though in some specific
instences the company believes the criticism was not wholly warranted. The Board
believes that repld and substantial progress has- been made and in meny instaencea
the deficlencies have alreedy been corrected.

Most of the areas in which deficlencies were found are the subjects of express
provisions of the Civil Air Regulatioms, scme of which require aspproval of the CaA.
Under the responsibility of the Administrator all of the areas require his contimed
scrutiny through his local staff. Obviously, the operationel factors which were
identified ss deficiencies were generally known and accepted by the locsl CAA agents
prior to the accident. The Administrator, recognizing this, took action to correct
the locel situation end alsc to estsblish an inspection process whereby closer super-
vision cen be maintained over the effectiveness of CAA offices throughout the coun-
try having the ssme resporisibilities.

Probeble Cause

The Board determines that the probsble cause of this sccldent was the deficlent
Judgment, and technique of the pilot during an instrument sapproach in sdverse weather
conditions in failing to sbendon the approac™ when a visibility of one-eights mile
wes reported, and descending to & dsngerousl; low asltitude while still & considerable
distence from the runwey.

BY THE CIVIL AEROCNAUTICS BOARD:

/s8/ JTAMES R. DURFEE

/8/ CHAN GURNEY

/8/ HARMAR D. DENNY

/s/ G. JOSEPH MINETTI

/s8/ LOUIS J. HECTOR




SUPPLEMENTAL DATA

Investigation end Hearlng

The Civil Aeronsutics Board was notified of this mceident shortly after its
gecurrence snd inpltisted an investigstion in asccordance with the provisions of Sec-
tion 702 (a) (2) of the Civil Aeronautics Act of 1938, as smended. A pudblic hearing
was beld by the Board in Bemnett Hall, Nantucket, Massachusetis, on October 1, 2,

snd 3, 1958.
M1 Carrier

Hortheast Alrlines, Inc , is s Massachusetts corporaticon with its prineipsl
offices located in Boston. The carrier is engseged in the transportation by air of
persons, property, &and mail The compapy operastes under a currently effective cer-
tificate of public convenience and necessity issued by the Civil Aeronsutics Board
snd opersting certificate issued by the Civil fAeronatics Administration.

Flight Personnel

Captain John T. Burnbham, age 36, was employed by Northeast Airlines omn May 211-,
1951. He became captain September 27, 1956. He possessed & currently effective
airman certificate with an eirline trameport rating and DC-3 and Convalr type rst-
ipgs. Ceptaln Burnham bad accumulated 5,608 flying hours with the compeny, of which
4,028 were in the DC-3, 165 were in the DC-k, and 1,416 were in the Comvair He hed
Flown the route involved numerous tlmes while copllot and captain snd had received a
satisfactory route check on Jupe 26, 1958. Hie latest physiecsl examination was sat-
isfactorily sccomplished on Merch 17, 1958

Records on Captain Burnham showed the satisfactory completicrn of all semlannual
Instrument flight checks except ome which was flown on October 1L, 1957, and graded
unsatisfactory. Following additional Iink amd flight instruetion & recheck on
October 16, 1957, was completed setisfactor 1y Both the October 1L and 16 flights
were accompenied by CAA inspectors and the checking pilot was the assistent chief
pilot. Testimonmy of these persons indicsted the discrepancles were mot of a serious
neture end following training all were corrected

First Officer David C. Cerey, age 23, was employed by Northeast Alrlines on
June 27, 1957. He held m currently effective sarman certificabe with commerclal
and, instrument ratings. He was quelified as a first officer on the Convear on
July 30, 1957. At the time of the accldent First Officer Carey had accumulated
614 flying hours, 296 prior to employment and 318 during employment, of which 132
were in the Conveir. First Officer Carey was on lesve of zbsence to complete col-
lege from September 15, 1957, until June 15, 1958 His lstest physical examination
wes satisfactorily completed May ¢, 1958

Stewardess Arlene Dabek, age 23, wes employed by the company on Wovember 25,
1957, and received stewardess training umtil December 10, 1957. Missg Debek received
her annual physical exeminsation November 25, 1957. She had flown regular schedules
from December 1k, 1957, until the accident.

The Aircraft

K 90670, a Comnvair 240, was menufactured fagust 22, 1948, and sold to P
Arericen World Airweys. Tt was purchesed by Northeast Alriines Apral 24, 19
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of 18,019 hours on the airframe, 8,773 were accumulated by Northeasst. Since the
1ast major aireraft overhaul N 90670 had flown 1,605 hours. The eircraft vas
powered by Pratt end Whitney R-28600 CB-3 engines, both of which had operated
1,155 hours since overhaul. The engines were equipped with Hemilton Stenderi
propellers, model 43E606895-12. The left end right propellers, respectively, had
operated 1,870 hours and 869 hours since overhaul.
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