Sh-295 File No. 1=0226 ’
CIVIL AERONAUTICS BOARD

ACCIDENT INVESTIGATION REPORT
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NORTHEAST ATRLINES, INC. - NEAR BERLIN, NEW HAMPSHIRE,
NOVEMBER 30, 195k

The Aceldent

Northeast Airlines' Flight 792, a DC-3 N 17891, crashed during an instromen
degcent to the Berlin, New Hampshire, airport on November 30, 195k, about 1115
The first officer and a company flight superintendent, who was on the cockpit
Jup seat, were killed. The captain was seriously imjured; the stewardess and
two of the three passengers were uninjured; the third passenger was later
treated for injury.

History of the Flight

Flight 792 originated at Boston, Massachusetts, for Berlin, New Hampshire,
with stops at Conecord and Laconia, New Hampshire, The crew ccnsisted of Cap-
tain W. P. Carey, First Officer George D, McCormick, Stewardess Mary McEtirick,
and Flight Superintendent John C, McNulty. Departure from Boston was at 0930,
approximately on schednle, with a company clearamce to Laconia under Visual
Flight Rules. The first two segments of the flight, Boston-Concord and Con-
¢ord-Laconia, were routine.

Departumre from lLaconia was on schedule at 1039, The aircraft carried fuel
for about four hours, its gross weight was considerably under the maximm allow-
gble, and its center of gravity was located within prescribed limits. Scheduled
arrival at Berlin was 1112, A minute or so after takeoff the flight requested
an IFR elearance for the 73-mile flight which was at once approved by the com-
pany dispatcher at Boston, and issued by the CAA's Air Route Traffic Control
Center, "Bogton ATC clears Northeast Flight 792 for an approach to the Berlin
Alrport via Blue 63 to cruise 8,000 feet."

At 1103 the flight ealled the company station at the Berlim Airport and
asked for local weather. The station agent immediately gave the 1045 observa-
tion: FEstimated 3,000 feet overcast; visibility 2-1/2 mles; light snow
showers., The flight acknowledged but did not give 1ts altitude- and position.
The agent then made a special weather observation at 1110 and trensmitted the
following information to the flight: 2,300 scattered, 3,000 overcast; visi-~
bility 2-1/2 mles; light snow showers; wind northwest 10; snow showers to the
north, (This was close to the Berlin minimums of 2,300-foot ceiling and 2 miles
visibility,) The flight's acknowledgement of this transmission was logged at

L 1/ 11 times herein are sastern standard and are based on the 2h-hour
elock,
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111k; however, the actual time may have been as much as two minutes earlier (
as the agent was alone and busy. There was no further contact. MNo position
report was received for FNorth Conway, a company-required reporting point about
midwsy between Laconia and Berlin.

At 1125 the company's Boston station asked by teletype regarding the
flight, Accordingly, the Berlin operator called the flight at 1128 but re-
ceived no reply. At 1130 he sent a special weather report and suggested that,
the flight return to Laconia. Agein there was mo reply. (The accident had
already ooccurred.) This special weather was: Ceiling estimated 1,500 feet
broken, 3,000 feet overcast; visibllity 2 miles; light snow; wind northwest 10
(below Berlin minimums). '

Investigation

Search activities were started when it was evident that the ailreraft was
down, OContimuing low ceiling and snow squalls hampered search,

About 0755 the following morning, December 1, a message from the aircraft
was heard by the company's Berlin station. It was not clearly or completely
understood but indicated that the flight was down approximately five miles _
northeast of the field on a hill, The atation agent immediately acknowledged
the message (which was not received by the aircraft) and quickly notified com-

pany headquarters,

Search by ground parties and from the air was as extensive as the prevail-
ing bad weather would allow. Late in the afterncon of the same day ceiling and
visibility improved and remained better through the night., Air search of the
higher terrain was possible the next morning, December 2, when a Northeast Air-
lines DC-3 sighted and identified the wreckage on the southern slope of Mt.
Success, 13 miles southeast of the Berlin airport,

An Air Force helicopter had been standing by at nearby Grenier Air Force
Base, Manchester, New Hampshire., It was flown to the crash site and a doctor
was lowered. OSurvivors and the bodies of the two crew members were then flowm
- to the Berlin Airport, ome at a time., In the meantime, Board investigators
had aldgo been airlifted to the scene allowing the immediate start of an on-the-
spot investigation. The bare hilltop about one-fouwrth mile away afforded a
convenient site for many subsequent flights.

Survivors testified that the seat belt sign came on several minutes before
impact and all occupants, including the crew, had their belts fastened, No
significant injuries were sustained by the stewardess and the three passengers
in the cabin, However, all three flight crew members were thrown forward, and
McCormick and MceNulty received fatal injuries, Captain Carey, despite severs
injury, supervised survival activities,

A fire started under the left engine mount as the aircraft came to rest.
It was quickly put out with snow and a cabin fire extinguisher, -

Survival was the chief concern. Outside temperature was far below freez-
ing and cabin temperature was dropping fast. Occupants huddled closely to
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conserve body heat, wrapping themselves with blankets, cabin insulation, up-
holstery, curtains, seat cushions, soundproofing material, and clothing from

baggage.

The following morning Captain Carey managed to send a series of radio
mossages after experimenting with different frequencies and improvised cir-
cuits, Only one message, previously mentioned, was heard. He also marked his
assumed position, some five miles northeast of the airport, on an aeronamtical
chart, It was decided not to try walking out because of the lack of proper
footgear and elothing, and also because the captain, the only one with any
knowledge of the local geography, was fast losing vitality.

Iate that day the weather lmproved. Captain Carey could see the country-
side and realized that his original position estimate was in error and that the
erash site was southeast of the airport in the vicinity of Mt, Success. But
the batteries wers then depleted and the radio could not be used, Falling
temperature made survival evsn more critical that evening and night. Early the
second morning, the Northeast Alrlines'! search aircraft spotted the wreckags.

The aircraft had struck the wooded and deeply snow-covered southern slops
of the mountain, approximately 100 feet below the crest, at an elevation of
3,410 feet, Smow was falling at the time. Impact occurred while the aircraft
was on a heading of approxamately 350 degrees and nearly level both laterally
and longitudinally., Adrspeed was about 14O knots into a wind that was prob-
ably of 40-50 knots making the groundspeed 100 knots or less at impact., Ahead,
the ground sloped up at an angle of some 10 degrees. The aircraft crashed
directly ahead through timber for only about 100 feet., No timepieces were im-
pact stopped nor was the precise time of the crash noted.

Traes tore away the left wing tip, the left engine, and a large part of
the right wing. The fuselage was bent to the right at the wing by some 12 de-
grees so that the forward portion was at a direction of 2 degrees, with the
rear part at 350 degrees, The cockpit was generally smashed and telescoped
backward and upward but there was relatively little damage to the cabin proper
allowing survival of all cabin occupants, The landing gear had been extended
and locRed before impact. Propeller pitch settings were left blades 18 de-
grees, right blades 25 degrees.

Pertinent control and instrument readings were checked. Both altimeters
wore set to 29,66 inches, the latest altimeter setting given the flight., The
directional gyro read 356 degrees. The No. 1 range receiver was tuned to
383 ke, and its volume was set at approximately 5%. The Ommy. (VOR) receiver
was set at 117.5 me. and its volume was 95%., The No, 2 range receiver ADF unit
was tuned to 260 ko, and its wolume was set at approximately 5%, The needle of
the ADF indjcator had broken so that it could swing freely. This No. 2 receiver
(the one being used for ADF) was recoversd from the aircraft and very thoroughly
tested., No irregularity was found in the unit or any of its components. The
280 ke, setting was practically on the frequency of the Berlin beacon (281 ke.).
This small difference would have little or no effect. However, the loop and
the loop housing, mounted on the underside of the fuselage, were knocked off,
The Joop was not recovered wntil Mgy 13. A detailed study of damage to its
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main drive gear indicated that the most probable loop direction at the time of
impact was 3il; degrees., This would correspond, because of quadrantal compensa-~
tion, to a cockpit indacation of 335 degrees,

The H facility (a nondirectional contimuous low power radic beacon) on the
Berlin Airport was ground checked on the day of the accident, both before
(routine) and after the crash, and found to be operating normally. It was
flight checked three days later when weather allowed, and also found to be
operating normally, This beacon 1s the only radio navigational facality at the
Berlin Airport.

Captain Cerey stated, in substance, that he climbed to 8,000 feet altatude
a8 called for in his clearance, while en route to Berlin., At this altitude he
was above broken clouds until he was approximately 18 miles south of the air-
port. Beyond that point he was above a solld overcast. He had been uwsing his
ADF in obbaining a ta1l bearing on the Conway beacon and when about halfwey to
the eity of Berlin, tuned it to the frequency (28l) of the Berlin Airport bea-
con. The needle swung shead and he followed it. He testafled that he did not
stay at 8,000 feet (his assigned eruising altitude and also the minimm en
route altitude for that segment of the flight) until he overheaded the Berlin
bedcon as required in the company's operations manual and as shown on his
Jeppeson Berlin Plate, (See attachment B,) Instead, he started descent be-
fore reaching it.

The ecaptain further testified, also in substance, that he entered the
overcast at an gltitude of about 6,000 feet, and thought that he passed over
the beacon, as shown by the reversal of his ADF needle, at approximately 5,500
feet while in clouds; also, that he immediately started the preseribed letdown
procedure, taking up a heading of 351 dsgrees and then turning to 25 degrses,
rather than 36 degrees as specified, to allow for a northwest wind, While re-
varsing his course in the procedure turn he struck the ground without seeing
it. (See attachment B,) He experienced sharp turbulence and one or more
severe downdrafts while in the overcast, one just before impact., Passengers
corroborated the rough air.

For many miles surrounding the crash site the region is sparsely inhabited
and extremoly rugged. But a mumber of people came forward with statements of
seeing and/or hearing an airplane in the area about the time of the orash,
Search planes were in the air soon after the aircraft was known to be down and
these, in all probability, were the aircraft seen and heard,

Two men flying a privately owned Piper Apache saw Northeast Flight 792
shortly before it crashed. They were en route from Plymouth, New Hampshire,
to Greenville, Maine. This course is sbout 50 degrees and passes about 11
miles to the southeast of Berlin, New Hampshire, Both men were pilots and
one was primarily concerned with navigation which he was studying, Their
radio compass was tuned to the commercial broadcast statron at Berlin, Their
erulsing altitude was 7,000 feet where they were in clear weather with a quite
solld overcast about 1,000 feet helow them.

In the distance, to their right, they saw another airplane and as they
came approximately abeam of the city of Berlin, 11 miles to their left, the
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other airplane was close enough to identify (by its blue and white tail mark-
ing} as a Northeast DC~3, They watched it start down from their own altitude
of about 7,000 feet and descend, with wheels down, into the overcast at 6,000
feet headed in a northwesterly direction. As it did so the Apache pilot re-
tuned his radio compass to the beacon at the Berlin Airport. The needle
gwung nearly abesm to the left pointing at the Barlin Airport and also at the
DC-3, just then entering the overcast about two miles from the Apache,

The Apache pilots landed at their destination and learned that Northeast
Flight 792 was missing, Belleving it was the DC=3 they had seen, they inmedi-
ately computed their position and the approximate time when they saw it enter
the overcast, The position was 18 statute miles southeast of the Berlin Air-
port; the time was 1105, (See attachment A,)

Analysis

Captain Carey attributed the accident to a premature reversal of the ADF
needle, But, as already stated, a detailed study of the ADF reeceiver dia-
closed no malfunctioning or irregularity in any of its compoments that could
cause a premature reversal. It is only fair to state, however, that there
have been a few -~ extremely rare - cases of unexplained premature AIDF reversals,

Captain Carey testified that he interpreted his clearance " , ., . to cruise
8,000 feot," as meaning that he could descend from 8,000 feet before overheading
the Berlin beacon and even go as low as 5,000 feet before starting his 171~
degree spproach track toward the airport. (See attachment B.) However, the
operations gpecifications approved by the Administrator for the Berlin, New
Hampshire, airport and the company's Mamal for guidance of pilots, eallad
for maintaining 8,000 feet until overheading the Berlin beacon, It is diffi-
cult to understend why Captain Carsy, in view of his long experience ineluding
15 scheduled landings at Berlin, interpreted his clearance to give him amthor-
ity to descend when he did, contrary to company requiremaents.,

According to the Flight Information Manual, the term "cruise" rather than
"maintain® is used in air traffic clearances to signify that descent msy be
comenced at the pilot's discretion, Its use is normally confined to relstively
short £1ights under circumstances permitting the issuance of a clearance author-
izing ap sircraft to proceed to and land at the destination without further
¢learance, However, the Flight Information Manual also points out that "air-
craft operated in accordance with IFR must be flown st not less than the mini-
mum altitude established by the Administrator . . . for that portion of the
route over which the operation was conducted.”

The requirements contained in this type of clearance are outlined in
Civil Air Regulations 10.409.2/

e/ "40,409 Altitude maintenamnce on inttial approach, (a) When mak-
ing an initial approach to a radio navigational facility under IFR (excluding
over-the-top conducted in accordance with the prowvasions of }0.10B (¢), an air~
plane shall not descend below the pertinent minimum altitude for initial ap-
proach specified by the Administrator for such facility until arrival over the
radio facility has been definitely established; (Footnote contimzed on p. 6.)
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The type of clearance issued to this flight was an IFR clearance to
cruise at 8,000 feet. An IFR clearance which does not specify "Over-the-top"
requires that an airplame shall not descend below the pertinent minimm alti-
tudes for the initial approach until arrival over the facility has been defi-
nitely established, In other words, CAR Part LO,LO9 applied to the subject
clearance.

In this case the minimum en route zltitude and the initial approach alti-
tude were the same, 8,000 feet. Therefore the flight had no anthority to de-
scend below 8,000 feet prior to arrival over the H facility.

Had the flight been cleared to cruise at a higher aititude, say 10,000
feet, it would have been permussible to let down from 10,000 feet to overhead
the station at 8,000 feet on the initial approach., A clearance to maintain
10,000 feet would require that the flight overhead the station at 10,000 feet.

Captain Carey's premature letdown from his 8,000-foot cruising altitude
was the dominant factor leading to the aceident., It must be borne in mind that
the crash site was nearly in line with the runway of intended landing, that the
direction of wmpact was extremely close to the direction of the airport, that
the point of ilmpact was only some 100 feet below the top of a hill which was
the highest land between aircraft and airport, only 13 miles ahead, and that
the last Berlin weather given the flight was close to Berlin minimms and be-
coming worse. The most probable position of the ADF indicator, 335 degrees,
as mentioned under Investigation, is 25 degrees to the left of the aircraftls
actual heading at time of impact. Because of many intangibles end unknowns
entering into a determination of the probable direction, it is believed that
the indicator may well have read zero (directly ahead) or close to it at time
of initial impact, thus lending credence to the probability of a straight-in
ATF approach.

In reconstructing this short flight from Laconia (only 73 statute miles)
it is evident that Captain Carey started his descent too early and was attempt-
ing a straight-in approach to the runway, in order to get beneath the overcast
while short of the sirport and ahead of the weather. His position, about nine
miles to the right of course, when starting down through the overcast iz be-
lieved not to be accidentel due to wind drift, but planned to facilitate e
straight-in approach. Since Captain Carey testified that he had visual refer-
ence to known objects on the ground up until a very few minmutes before entering

2/ (Continued)

"(b) When making an inatial approach on a flight being conducted in ac-
cordance with the provisions of 40.L08 (e¢), a prlot shall not commence an instru-
ment approach until arrival over the radio facility has definitely been estab-
lished, In executing an instrument approach procedure under guch circumstances,
the airplane shall not be flown at an altitude lower than 1,000 feet above the
top of the lower cloud or the minimum altitude specified by the Administrator for

;:’lgsat portion of the instrument approach procedure being flowm, whichever is the
wer, "
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the overcast, it can only be concluded that he knew his ground position when
sterting his letdown. Moreover, testimony of the Apache pilots gives a clear
time-position picture of the start of this letdown,

Findings
On the basis of all available evidence the Board finds that:
1. The awrcraft, the crew, and the carrier were currently certificated.

2, The aircraft was properly loaded in respect to gross weight and loca-
tion of 1ts center of gravity.

3. All raddo facilities, both ground and airborme, were functioning
normally.

Lbe The f1light was on an instrument clearance.

S« The 111} company weather message for Berlin reported marginal weather
conditions; this was aclmowledged.

6. The pilot started his descent not in accord with the approved instru-
‘ment spproach procedure for the Berlin, New Hampshire, airport,

7+ 1In so doing he struck a hill while letting down directly toward the
ail'port.

Probable Cause

The Board determines that the probable cause of this accident was a pre-
mature and unsuthorized instrument descent to an altitude that did not pemmit
terrain c¢learanca.

BY THE CIVIL AFRONAUTICS BOARD:

/8/ JOSEPH P, ADAMS

/s/ JOSH 1EE

/s/ CHAN GURNEY
/s/ HARMAR D. DENNY

Roas Rizley, Chairmsn, did not participate in the adoption of this report,
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Investigation and Hearing

The Ciyil Aeronautics Board was notified of the aircraft being one hour
overdue about 1215, November 30, 1954k, An investigation was immediately initi-
ated in accordace with the provisions of Sectiom 702 (a) {2) of the Civil
Aeronantics Act of 1938, amended, The Board ordered a public hearing which
was held at the Manger Hotel, Boston, Massachusetts, on January 20 and 21, 1955,

Ay Carrier

Northeast Airlines, Inc., is a Massachusetts corporation with its prineipal
offices at Boston, Massachusetts, The company is engaged in the transportation
by air of persons, property, and mail under a currenfly effective certificate
of public convenience and necessity issued by the Civil Aeronauties Board snd
an alr carrier operating certificate issued by the Civil Aeronantics Administra-
tion. The company conducts scheduled operations over the route described im
thls report, and others,

F__].j.ggt Parsonnel

Captain W, P, Carey, age 37, held a currently effective airline transport
pilot oertificate with appropriate rating for the subject aircraft, He had
been employed by Northesst Airlines as a captein since 1946, At the time of
the accident his totel flying time was 7,500 hours, of which about 5,500 hours
had been in IXC-3's, He had passed his last flight physical examination in
October 195k and his last six-month flight check in November 195k,

First Officer G, D. McCormick, age 37, held a curTently effective eomsercial
pilot certificate with instrument and DC-3 ratings. He had been employed by
Kortheast Airlines since 1950, His riloting experience totaled 4,300 hows, of
which 831 had been in DC-3's. He had passed his last flight physical exsaina-
tion in Augnst 195k,

Btewardess Mary McEttrick had been enployed by Northeast Airlines as a
stewardess since June 1953, She had satisfactorily completed the company's
training cowrse in emergency procedures.

The Aircraft

N 17891, a Douglas IC-3, Company Number 91, was purchased from the USAF
in 1945 and modified for civil use by Aero Services, Ine. The sircraft had
had a total time of 26,000 hours, of which 21,000 hours had been by Northeast
Airlines, 411 inspections and meintensnce on the alreraft, its engines, and
its propellers were up-to-date,
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CIVIL AERONAUTICS BOARD

WASHINGTON 25, D. C.

FOR RELEASE:
IMMED |ATE
CAB 55-4 Janvary 18, 1955

CAB SETS HEAk ING FUR NORTHEAST AIRLINES
ACCIVENT NEAR BERLIN, N.H.

The Civil Acronauvtics Board anncunced today that it
wiil convene & public hearing to determine the cause of
a fatal accident which occurred November 30, 954, near
Berlin, New Hampshire, 1nvolving a UC~3 aircraft operated
by Northeast Airlines, Ince

The hearing will be held in Boston, Mass. on January
20, 1955, at the Manger Hofel, and will start at 9:00 A.M,
local time., The Presiding Offricer will be Harold A, Crowley
of the Hearing & Reports Division of the Bureau of Safety
Investlgation 1n Washington, He will be assisted by James
N, Peyton, Chief, Investigation Division, and George M,
French, Meteorologist, also from the Board!s Bureauv of
Safety lInvest igation in Washington, D, C,, and Mr. Joseph
O, Fluet, Investigator-in-Charge of the Board's New York
Regional Office. Mr, Vernon R, Radcliffe, Assistant to
CAB Member Harmar D, Denny, will represent the Board as a
member of the i1nvestigating panel.,

The DC-3 crashed on the side of a mountain approximafely
{0 miles east of Berlin, N.H., at an elevation of about
3,000 feet, and resuited in the desth of the copilot and a
Northeast employee., The plane's pilot and stewardess, and
the three passengers aboard suffered injuries and exposure,
An engine fire, which occurred after impact, was extinguished
by the survivors with snow, The mountalnous terrain and a
severe snowstorm hampered rescue parties in their search
for the aircraft, but rescue operations were successfully
conducted by helicopter on December 2, 1954, from Westover
Air Force Base, Massachusetts,

it i
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CIVIL AERCNAUTICS BOARD
Washington

December 3, 1954

10: Messrs. Gurney, Denny, Ryan, lee, Adams,
The Executive Director

FROM: Director, Bureav of Safety Investigation

SUBJECT: Acclident Notification ~ Northeast Airlines!
Flight 792, Dovglas DC-3, N 17891, near
Beriin, New Hampshire, November 30, 1954

Northeast Alrlines® Flight 792, reported missing
in our memorandum of December I, was located about
8:15 a. m., December 2, crashed on the side of & moun~
talp approximately 10 miles east of Berlin, New Hampshire,
just instde the Malne border, at an elevation of about
3000 feet m, s, . First Gfficer George McCormick and
Fitght Superintendent john McNulty, who was riding the
Jump seat, ware killed; Coptain W. P, Carey, Stewardess
Mary McEttrick, and the three passengers svffered in-
juries end exposure. An engine fire, which occurred
ofter impact, was extinguished by the survivors with
sNOwW.

Rescue operstions were effected by helicopter
from Westover Alr Force Base and all persons, includ-
ing bodles of the deceased, have now been brought from
the crash site.

Preflminary investigatton by CAB investigators,
who were Yransported to the accident scene by Alr
Force helicopter, tndlicates no malfuactionlng or mechani-
col fatlure of the alrcraft or 1%y components prior te
the crash., 1t appears that an instrument spproach
wis beling mede to the Berlin Alrport when the atreraft,
with landing gesr and flaps extended, struck Frecs on
the mountainside. It ¥s not now kaown why & leldown
uas*mmdc In mountalnous terrain 10 afles from the alr-
port,

Investigation is continuing and an Ajr Force helt~-
copter from Langley Fleld has been made avaitable for
transporting Investigators to aad from thes accident
scene, which 1s In rugged, wmountainous Ferrain thet
would be extremely difficult to reach otherwise.
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In addition to Investigators Fluet, Secarie, &nd

Van Epps of the Board?s New York office, Hearing

Officer Horold G. Crouley has been dispatched from
take deposttions.

the Washington offlice to Berlin to

LK E7nctrormael

W. K. Andrews



Civity AERONAUT:CS BOARD
WASHINGTON

December 1, 1954

TO: Messrs. Guraey, Denny, Ryan, lee, Adams,
The Esecutive Director

FROM: Director, Burcau of Safety lavesiigation

SUBJECT: Notiflication of Missing Afreraft -
Northeast Alrlines® DC«3, N 17891,
November 30, 1954, e¢n route lLaconles,
New Hampshire, to Berlin, New Hampshire

Northeast Alrlines? Flight 792 departed Laconia, New
Hampshire, at 1037 EST on an iFR flight plan for Berlin,
New Hampshire, with Captalin W, P, Carey, First Officer
George McCormick, Stewardess Maey McEbirick, Fllight Super-
intendent John McNulty, and fhree passengers.

Atrway Traffic Control cleared the flight for an ap-
proach to Berlin Alrport, cruise 8000 via Bilue Airway 63.
At 1117 EST the flight acknowledged Berlitin westher from
NEA operations at Berlin; however, no position was given.
This was the last confact. Fuel on board the aircraft
was estimated to have been exhausted at aspproximatety
1445 ESTY,

Weather at Laconia was 4000 feet, overcest, and atb
Beetin 2500 feet, overcast. A military pilot in the aves
reporied ¥furbulence and Teing conditions.

Air Search and Rescue, C.A.P., and law enforcement
ogencies of New Hempshire sre searching for the missing
streraft. Manufacturers? representatives have been slerted.

The slrway belween Laconia and Berlin is only 66
nautical mtles long with Nerth Conway, New MHamoshire, fhe
mid point on the dog leg courses there s sn "H" radio
facility for navigation af Laconla, North Conway, and
Berlin. The radio faciiity at Berilin Is operated by the
New Hampshtre Stete Aerunavtical Commission.

Mr. Joseph Fluet of the New York office hss been des-
ignated investigator=in-Charge. Investligators Searle and
Van Epps of the New York office are en route to Conwavy,
the center of operations of the secarch gctivities.
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V. Ko Andvews



