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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

AIRCRAFT ACCIDENT REPORT

Adopteds Cutober 16, 1984

PILGRIM AIRLINES
FOKKER F 27-100, }{148PM,
JOHN P. KENNEDY INTERNATIONAL AIRPORT
JAMAICA, NEW YORK
January 13, 1984

SYNOPSIS

At 1442 on January 13, 1984, Pilgrim Airline Flight 35, a scheduled 14 CFR
Fart 12! flight with 21 passengers and a crew of 3 took off from runway 4L at John P.
Kennody International Airport, Jamaica, New York, en route to Ottawa, Caneds. The
weather was, in part, e.-eiling° 2,700 feet overcast, visibility, 7 milesy wind, 030° at
14 knots; and temperature, 26°% As the captain raised the landing gear, the propelier on
the left ongine autofeathered. The captain initiated emergency procedures and told the
first officer that he was retarding the power lever for the left engine. Concurrently,
according to the cockpit voice recorder, the right engine experienced a power loss, and
the airplane began to descend. The first officer, who was fl;ing tiie airplane, maintained
directional control, and the captain immediately put the lunding gear lever down.
However, the alrplane struck the runway before the landing gear extended fully, and slid
about 1,200 feet before stopping near the intersection of taxiway "G" and runway 4L. The
captain and 13 passengers incurred minor injuries, and the flight attendant incwrred a
fracture of the spine. The airplane was damaged substantially; there was no posterash
tire.

The National Transporiation Safety Board determines that the probable cause
of this acceident was the flighterew's fuilure to use englie anti-ice on the inbound flight to
JPK, the cuptain's failure to conduct a thicrough preflight inspection, and the flighterew's
decision to use engine anti-ice on tukeoff from JFK which led to power losses on both
engines.

1. PACTUAL INFORMATION
11 History of the Flight

At 1309,1/ on Januery 13, 1884, N148PM deparied Groton-New London
Airport, Conneciicut, as Pilgrim Alrlines Plight 215 to John P. Xennedy (JPK)
International Airport, Jamaica, Hew York. The airplane arrived at the airport at 1544.
During the inbound flight, light icing conditions were encountered near Deer Park, New
York, at an altituce of 4,000 feet. 2/ The captain stated that the ice disappvared from
the airplane's structure in the course of its descent as it reached 3,000 feel. The airplane
wing de-icing and engine cowling de-icing/anti-leing systems were not used during the
inbound flight. 'The same flighterew and airplane were scheduled to continue to Ottawa,
Canada, as Pligrim Flight 35.

i/ All times herein sre eastern standard, based on the 24-hour clock, uniess otherwiso
noted.
2/ All altitudes herein are mean saa level.




The 1351 surface weathsr observation at JFK was: measured ceiling,
2,700 feet overcast; visibility, 7 miles; temperature, 26% dewpoint, 21% wind, 050° at
14 knota; and al’imeter, 30.89 inHg,

The capta:n completed his visual preflight inspection of the airplane and
supervised its refueling with 2,120 pounds of jet A fuel. He then completed the cockpit
checlklist to engine start. The captain stated that he observed no discrepancies during the
preflight inspection and that he did not see ice on any part of the airplane except for a
narrow strip of ice along the entire length of the leading edges of both wings., The captain
described the fce as a white line drawn on the leading edges of both wings, 1 to
1 1/2% inches wide and less than 1/18 inch «ieep, The strip did not cover the entire leading
edge of any of the deizer boots. The captain steted further that, based on his experience
snd in his opinton, the amount of ice did not warrant deieing the wings before takeoff and
the lce wes not a hazard to the safe performance of the tuiker F-27. The F-27 engine air
inlots are covered partially by the propeller nose cone. Corsequently, the inside of the
inlats are not visible from the ground and require the crewmembser to use a ladder to
inspect them properly. The captain did not use a ladder to inspeat the engine inlet cowls.
As the captain completed the praflight inspection, the firat officer supervised the loading
of baggage. The flight attendent supervised the boarding of the 21 passengers, which
incluced & 3~month-old infant and @ 2 1/2-year-old child. The loading and boarding were
completed about 1420, and the engines were started immediately in order to recherge the
pneumatic system, which the captain noticed was low du~ing taxi at Giroton.

The engine start was ureventful; Flight 35 departed the gate at 1430 and was
cleared to runway 4L. The captain and first offtcer stated that no snow or slush was
thrown back by the Boeing 727 they followad on tax:, and that they did not tax! through
puddies of water or slush.

The flighterew did not use, nor did company procedures require the use of, a
challenge and response method to complete the before takeoff checklist. The captain said
that he completed the items on the checklist up to and ineluding "After Engine Start," and
the lirst officer completed the other checks up to the "Before Take-Off" items. The
flighterew stated that the control locks were released, that the control surfaces were
checked for freedom of movement, and that the fuel heat was on for more than the
required 2 minutes "on" time. The first officer stated that she completed all the before
takeoff checklist Items as the airplane taxied onto the runway. The first officer was at
the controls for the takeoff and was occupying the right seat; the captain was in the left
seat.

At 1441:07 the local controller cleared Flight 35 into position on the rwmway,
and at 1441:46, the flight was zleared to tukeoff. The flighterew suid the takeoff roll was
normal. At 1442:90 the captain stated, "lemps ond pressures are within Hinits. . .,"
followed by the call "eighty knots" at 1442:06. At 1442:12, the captain said, "Vee one, vee
R, vee two."

The flighterew said that the rotation was normal. At 1442:19, when the
alrplane was S0 feet to 1U0 fest above the runway, the first officor called for the gear to
be raised. Concurreat with the first officer's call, the captain observed that the left
engine autofeather light had lluminated. The cockpit volce recorder trunsuript showed
thet, at 1442:18, the left engine RPM roreased concwrently with the first officer's
command, "and gear up." The captein stated that he raised the lending gear immadiately
following the first officer's comimand. At 1442:20, he said, "Left engine, we just 1ost it."
Al 1442:22, the captain said, "Okay, keep her going."




The captain said that folowing the loss of power to the lef( engine, the
airplane was undor control and the airspeed was about 110 knots. He then confirmaed that
the left engine was not operating, and at 1442:28, he stated, "Okay, lat's feather the loft
one, power lever baok.” At 14472:27, the cockpit voice recorder recorded the sound of
decreasing right engine .pm's. Tha captain stated Lt the reference to "power lever back"
was 2 momentary mental lapse since it was not the correct feathering procedure for the
1-27 aliplane. The movement of the power lever is the first step In the feathering
procedure for the DHC-8 airplanes; the captain was also qualified to be captcin on the
DHC-8. He stated that as soon 8s he said "power lever back' he realized the error, and
that he mads no move to pull the left power lever back.

The vaptain stated that as he placed his hand on the high pressure fuel cock
for the left engine, which was the corract F--27 feather procedure, power was lost on the
right engine. e suid that this occurrad before he rotarded the left engine high pressure
fuel cock, and consequently, he did not move the Jeft high pressure fuel cock.

At 1442:30, the local controller transmitted, "Pilgrim thirty-five, heavy smoke
nroming from the number — right engirie." The local controller said he saw white smoke
tralling from .ho Mo. 1 engine after rotation, follewed by "heavier white smoke"
"appearing behind the No. 2 engine. A% 1442:28, the captain said, "Keep the (right) one
going.” (The captain later stated thet he sctuslly said, "Keep the airplans going," not the
right engine.) At 1442:35, the caplain transmitted that they were going to Iand. This
transimission wan followed at 1442:37 by e sound simaflar to landing gear actuation. The
captein stated that as he reached for the landing gear handle, he saw the power levers and
the right engine high pressure fuel cock "in the full forward position."

At 1442:44, the first sounds of impact were recorded; they lasted until
1442:55. The cockpit voice recorder ran until 1446:18, when the airplana's dattery was
turned of'f.

The airplane had landed on ;unway 4L with the landing gear unlocked and in
iransit to the down position. The airplane hit first about 6,000 feet from the threshold of
the runway, and 60 feet to the right of the centerline. ‘The airplane slid for ebout
oJ{ feet on the runway before it went off the right side and into the snow. It slid on the
snow ancther 600 feet befors coming to a stop near the intersection of runway 4L and
taxiway . The captain recaliod that both power levers were full forward and both high
pressure fuvi cocks were open when the airplane stopped.

The flight attendant, who had been seated in the jumgpseat in the rear of the
passenger cabin, statad that she could see the instrament paiel in the cockpit Lecause the
door to the forward cabin was open and the ocurtain was pulled back. She saw a red
propeller feather button light illuminate on the left side of the instrument panei, and
"both pilots' hands were In usa trying to restart the engine.” She said the right engine lost
power about 10 seconds after the left engine stopped. When the airplane utruck the
ground, she felt a revere pein in her back, As the airplane wag sliding on the runway, she
deliberately unfastened her seat belt, got outt of her seat, and laid on the cabin floor in
the nisle. She issued instructions to the passengers on how to evacuate the cabin as she
lay incapacitated in the aisle.

After the airplane stopped, the captain erited the airplane through the
forwavd cargo door and proceeded to the rear of the airplane. He found the main boarding
tdno¢ already cpen, and he reentered the cabin to assist the flight attendant, The captain
and ono passenger helped the flight attendant out of the airplane.




The first officer opened the right exit window when the airplane stopped and
turned off the fuel booet pumps. She recalled seeing the captain close the high pressure
fuel accks. She got out of her seat and opened the cockpit to the passengrer cabin. At the
directicn of the first officer and the flight attendant, most passengers evacuated the
airplane through the forward cargo door; two exited through the left underwing
emeorgercy exits.

The captain stated that, he returned to the cockpit at the request of the
orash/fire/rescue crew chief and shut off all switches, put both high pressure fuel cooks in
the feathar position, pulled the "tee" handles for both engines, and shut off the master
switch. This was done to reduce the possibility of a ground fire.

. The accident occurred during daylight hours at coordinates 40°38'29" north and
73°48'41" wast.

L2 Injuries to Persons

Crew Passengers

0
0

3
8

———

1
21

Damage to Aireraft
The airplane was damaged substantially.

Other Damage

None.

1.5 Personnel Informetion

The flightcrew and flight attendant were qualified ‘or the flight in accordance
with Federal Aviation Administratior: (FAA) and company procedures and had received the
required training. (See appendix B.)

1.6 Aireraft Information

The airplane, a Fokker P27-100, was purchased by Pilgrim Airlines on July 20,
1882. Between July 20, 1982, and November 1, 1983, the airplane was refurbished and
modified by Pilgrim to meet United States certification standards. The U.S. eertification
for commercial operations was granted by the FAA's Mortheast Regicn on Qatober 28,
1983. The airplane had been muintained in accordance with applicahle Federsl
regulations, and its maxiraum allowable takeoff gross weight was 40,800 pounds, The
actual takeoff gross weight at JFK was 33,849 pounds. The center of gravity was within
the acceptable range. There was a total of 5,000 pounds of jet A fuel on board at the
time of the acecident.
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The airplane was powered by two Rolls Royce Dart 514-7 turbopropeller
engines. The 4-blade, hiydraulically operated variatle piteh propellers (Model (C) R.175/4~
40/13E) were manufacturad by Dowty-Rotol. A review of the inspection records for the
alrplane did not reveal any recurring maintenance deficiencies for the previous 30 days.
(See appendix C.) Three logbock items from the previous flight were entered before Flight
38 departed JFK. The items were: (1) low pneumatic pressure, (2) a malfunction of the
cuptain's attitude indicator, and (3) a drop in the right engine oil pressure gage. A ecircuit
breaker was roset to correct the attitude indicator malfunction and a fuse was replaced
shortly after departing Groton to correct the fault which caused the oil pressure drop.

A Safety Board investigator and two FAA inspactors examined the airplane
less than 1 hour after the acocident. They observed & band of ice on the leading edges of
both wings ard on the horizontal and vertical stabilizers which measured 1/2 inch thick
and 1 1/2 to 2 inches wide. The ice covered the entire length of the right wing leading
adge, and three quarters of the leading edge of the loft wing. The ice was described as
"rime ice" 3/ by one FAA inspector, and "clear ice" 4/ by the other. The Safety Boerd
investigator who was at the scene shortly after the accident described the :ce on the
wings as a mixture of clear and rime ice. Additionally, there was a 1/2-inch buildup of ice
on the captain's windshield wiper post.

The Pilgrim Airlines chief pilot observed the airplane about 4 hours after the
acoident. He stated that there was a narrow strip of clear, smooth ice along the length of
the leading odge of both wings. He said the ice was 1 to 1 1/2 inches wide inboard of the
landing lights, tapered to 1/2 inch at the wingtips, and was 1/8 inch thick inboard near the
landing lighty. lce was not evident on the inlet cowlings of either engine.

1.7 Muteorological Information

On the day of the accident, southern New England and southeastern New York
wera under the influence of a ridge of high pressure ahead of a large low pressure area
centered over northern Indiana. Conditiors along the path of the flight from Groton to
JFK Internatioaal Airport and in the vieinity of JFK International Airport were
charecterized b overast skies, morerate northwesterly winds, and areas of moderate
snow and snow showers.

The fcllowing are the surface observations at Groton when N148PM departed
and at Kennedy Airport when N148PM arrived and departed.

Groton:
1245: type—surface aviation; ceiling—estimated 2,500 feet overcast;

visibility-—=7 miles; weather--none; temperature—17°F;  dewpoint—
missing; wind—030° 15 knots; altimeter-~30.74 inches.

37/ Rime icing Tor rima Tee) i3 a white ¢r milky and opaque granular deposit of ice formed
the rapld freezing of super-cooled water drops as they impinge upon an exposed
rireraft surface; formation invoives slow aceretion and is favored by smeli drop size, and
a high degroe of super-cooling and rapid dissipation of latent heat o: fusion, i.e., one
particie freezes before 'he next one strikes; white appearance is ths result ol numerous,
relatively large alr pockets. Rime ice weighs less than clear ice; but may seriously distort
airfoil shape and therefore diminish aerodynamie efficiency.
4/ Clear lcing (or clear ce) generally is in the form of a layer or mass of ice which Is
relatively transparent bec ause of its homogeneous structure and small number and size of
air spaces (synonymous with glaze, particularly with respect to aireraft ir.ing).




JPK:

13513 type—surface aviation; ceiling—mesasured 2,700 feet overcast;
visibility--7 miles; weather—none; temperature—24° F; dewpoint—21° P;
wind—050° 14 knots; altimeter—30.59 inches.

1444: type—local; ceiling—-measured 1,900 feet overcast; visibility
7 miles; wind—040°% 14 knots; temperature--26°F; altimeter--
30.80 inches; remarks~--aireraft mishap.

1451: type—surface aviation; celling—measured 1,900 feet overcast;
visibility—7 miles; waather--none; temperature—26° F; dewpoint--20° F;
wind--040° 13 knots; altimeter—30.80 inches.

Ieing conditions existed during the flight from Groton to New York. Cloud
bases were generally between 2,000 and 2,300 feet with tops between 5,300 and 5,500
feet. A possibility of encountering partially melted snow or light freezing rain existed
near the base of the clouds along the route of flight. Light to moderate rime ice could
have formed within the clouds and light to severe mixed icing could have formed within
and below the clouds.

Pilots reported encountering varying degrees of ice formations in and around
the New York area from 1200 to 1400. The area weather forecast called for ieing
conditions along the route from Qroton to New York. The captafn of Flight 35 stated
after the accident that light icing conditions were encountered rniear Deer Park, New
York, at 4,000 feet. He further stated that the ice melted away in the course of the
airplane's descent to 3,000 feet although the wing delcers nnd sngine heat were not used
during the flight. In an interview sfter the accident, the captain stated that the airplane
was in instrument meteorological conditions {IMC) for 3 to 4 minutes during \he inbound
flight and no precipitation was encountered. The light ice he saw cleared up right away
and the small accumulation that formed on the winGshield just slid cff. He observed no
more ice after the ajrplane descended beiow 3,000 feet; the remainder of the inbound
approach was flown clear of the clouds.

1.8 Aids to Navigation

Not applicable.
Communications

There were no reported communications difficulties.

1.10 Aerokome Information

John F. Kennedy International Airport is operated by the New York and New
Jersey Port Authority, with air teaffic control services provided by FAA. Firefighting and
crash rescue services are provided by the Port Authority. Runway 4L is 11,352 feet long
end 150 feet wide, and is 12 feet above mean sea level.
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111 Plight Recordess

A Collins cockpit volce recorder (CVR), SN 3989, was removed from N148PM
and brought to the National Transportation Safety Board's Audio Laboratory. It was
undamaged, The recording was unusual in its operation in that "hot" microphones 5/ were
used &t all times, resulting in a recording of flight crew conversation of excelient Tidelity
and with no noise interference. The entire recording was reviewed, and investigators
determined that only that portion which dealt with the takeoff and impect needed to be
transeribed. The CVR also was used to determine if the flightcrew used the checklist and
to document crew activities during taxi and takeoff.

The airplane was equipped with Fairchild flight data recorder (FDR), SN 5830.
Examination of the flight recorder disclosed no evidence of damage. Howaver, when the
readout which was made by the Safety Board was correlated to the transeript of the CVR,
there appeared to be a disparity, or misalignment, between the FDR's airspeed and
altitude traces. For instance, when the "80-knot" callout was made, the airspeed trace
from the FDR indicated about 68 knots.

Thereafter, the f{light recorder was examined at the Safety Board's
luboratory, but no mechanicsl reason was found for the misalignment between the two
traces. The vertical "g" trace, the heading trace, and the microphone keying traces wore

~ in alignment.

1.13 Wrovkage and Impact Informetion

The underside of the fuselage was damaged from the nose gear to the tailskid.
Buckling was found at fuselage stations (FS) 51, 97, 122, 229, 695, and 855. The leading
edge of the center section of the left wing had a wrinkle which extended spanwise
outward from wing station (WS) 40 to WS 100. The left engine nacelle was bent downward

on the right lower side in the area of the landing gear. There was no visible dameage to

the nose gear or main ianding gears. When the airplane was raised, the three gears
extended fully and locked into place. There was no evidence of damage to the tires or
wheel assemblies.

The aileron, elevator, and rudder controls were jamrned and could not be
moved. The ailerons were full left and the elevator and rudder were in a neutral position.
The lower part of the fuselage was pushed upward preveniing movement of the controls.
Na feilures or separations were cheerved in any flight control system component or cable,

The elevator trim was found 3,4 units noseup. The left and right engine high
pressure vocks were in the aft position (closed), and the thrust levers weie in the ful
forward position (open).

Both engines remained attached to the airplane, and the propellers remained

" attached to the engines. About 2 inches of the tips of two blades were missing from the

left propeller which had been ground down during contact with the runway. The 83°angle

-of the blades of the left propelier corresponded to the featherad pos'iion. The tips of all

four blades of the right propeller assembly curled rearward in a w /orm manner and had
turned in the hub toward the feathered pogsition. The propeller - each engine could be
turned freely by hand, with the respective turbines also turning.

§/ Hot microphone means that the CVR recorded transmissions made by both pilots
through their respective microphones, as well as through the cockpit area microphcne.




The fuel and oil fiiters were serviceable, A continuous supply of fuel was
availeble to the high pressure fuel pumps at the fuel filter inlets of both engines when
individval boost pumps wure selected to "on", with airplane electrical power available.
Also, when both engines were motored, a continuous supply of fuel was available at ths
fuel nozzle mranifolds. All four electrically driven fuei boost pumps produced 10 to i2 pul
ol fuel pressure as indicated on the individual gauges in the cockpit.

When fuel heat was selected, the differential pressure switch for both systems
illuminated the respective fuel Peat warning lights in the cockpit, indicating that the fuel
pressure at the manifcrd fuel filter outlet averaged about 3 pst below the flow meter inlet
pressure. The fuel inlet pressure was zero during functional tests. The tess indicated
that the differential pressure switch functioned correctly.

The engine cowl heat systems were checked for electrical continuity up to the
connector at the cowl bulkhead. The electrical timers functioned correctly and electrical
power was available to the connector.

An autofeather check was performed on both engines using the airplane's
electrical (baitery) power; the left and right systems functioned properly. The opposite
syntem was "locked out™ when each autofeather check was performed. Both propeller
assemblins were cycled to and from the feathered position by the respective feather
sump. Each engine propeller-below-lock, autofeather, and the cockpit feather pump
indicator lights illuminated at the appropriate time.

One combustion chamber was removed from each engine and examineu along
with the turbine guidevanes and the first-stapge turbine blades. No abnorinal conditions
were observed. All tests showed that all fuel system components were intact and cepable
of supplying fuel to the engines.

A "hydroglo" test was made by Allied New York Sorvices, Inc., about midnight
on January 13, 1834, on fuel samnples taken from the airplane fuel systems ard from Allied
Fuel Truck No. 704 which was used to refuel the airplane at JFK. The tests were negative
for contaminants and water. Fuel samples were taken from the left and right wing fuel
tanks and filters. The fuel was [ree of wate. anJd contaminants and wes the pioper type
for use in the Dart 514-7 engine.

1.13 Madical and Pathologicnl Information

Miior injuries were susieined by the captain and 13 passengers ducing the
impact and while the airplane slid .long the ground; their injuries consisted of minor
contusions, muscular strains, and cervieal-sacral strains, The flight attendant needed
assistance to evacuate the airplane. The first officer and eight passengers, includirg an
infant and & 2 1/2Z-year old boy, were nct injured. The irfant's mother held the ehild in
hor arms during the impaet and ground slid. She had no difficulty holding the infant
securely. The 2 1/2 year old boy was belted securely in his seat.

The captain, the flight attendant, and some passengers were transported to
Jamaicu “ospital. Examination and x-rays of the captaln and passengers disclosed no
serious injuries, and they were released. The flight attendant was later diagncsed as
having sustained a compression fracture of the third Thorasic (Ta) vertebra.




Fire
Thore was no fire.

Survival Aspects

Emergency Response.--At 1443, the local conteoller in the air traffic sontrol
tower notified both 3%!( crash/fire/rescue (CFR) stations of the acciden? ugsing the airport
crash alarm system. A total of five fire trucks with two fireflghters per vehiele
respondad from the two fire stetions. The quick respense truck arrived at the airplane
1 minute 10 seconds aflter the slarm was received. Tha second craair truck arrived
1" seconds later, and all vehicies were at the airplane within 2 minutes 50 seconds after
the accident. All passengers and crew had evacuated the airplene by the time the first
quick rasponse venicle arrived at the oirplane.

Immediately efter the arrival of CFR vehicles, the CFii crew chief conferred
with the captuin. Hince electricral power :vill remained on the airplane, tha CFR crew
chief asked the captaln tc return to the cockpit to turn it off. Tre crew chief aly
edvised the captain to "meke it quick." The captain entered the airplane alone, turnad off
electrical power, and reexited the airplane,

The JFK medical office also was nntified at 1443 and placed on standby with
three mobhile emergency hospital units. Their standby status was cancelled when it was
apparent that the occupaits rad suffered minor injuries. Medical personnel then
proceaded to the operations building wnere all the passengers and one crewmeruber were
medically evaluated.

New York City police and fire units were alerted routinely Ly the control
tower at 1443 and responded immediately. All mutuel aid vehicles wers held at the
operations building gate ii: accordance with the JFK emerseincy plan. Emergenay vehicles
were not escorted farther because mutuai aid assistance was aot required.

Evacuation.~-All ¢f the airplane's occupants, except for the S-month-old
infant who was held by its mother during the impact and ground slide, were wearing their
seatbelts. The three crewmembers were also wearing their shoulder harnesses. Although
no alert was given, the flight attendunt and passengers were aware of an impendirg
impact because of the loss of power from the right engine. Some passengers attempted to
brace themselves accor’ing to & position shown on the punsenger safety information
card--head resting on arms braced on the seatback in froni. However, the seatbanks
foided over when the passergers leaned on them, thereby providing no support for the
recommended brace position. The passengers then assumed & variety of brace positions in
the short time available before the eairplane struck the runway. The impact caused
passengers to be thrown forward and down into ssats in front of them. Some lit the
seathacks ahead of them. All passengers were thrown forward in their seats, but all werg
retained by their lap belts. No passenger seat failed. One passenger recalled seeing the -
cabin floor flex upward in an "undulating" manner at impact. He also deseribed the
longitudinal deceleration after impact as a "hard braking maneuver." The 1,200-foot
ground slide was desceribed as noi severe. The passengers described the impact as very
hard and a joit. °

The captain stated that his seat colapsed and slid forward at impact and he
felt pain in hs back; he extricated himself from: the seat and opened the forward cargo
door. The door was "siiff" in its track, and he had to exert more than normal force to,
open the door which he found difficult to do becuuse of his back pain. He exited the*
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afrplune through the door opening besause passengers behind him were attempting to
egress through that exit. The captuin then proceeded to the rear inain door which he
found open. He reentered the cabin in order to assist the flight attendsnt: ke fsund the
ilight attendant and one passenger in the reer cabin. Thz centain and the passenger
assisted the flight attendant from the airplane.

The first oificer opened her cockpit window exit before the airplane slid to o
stop. After the airplane 2ame to rest, she left her seat and proceeded to the galley arom
and cleared away an jce bucket and other debris from the cargo door area. A few
passengecs remained in the cabin, and the first officar directed them to exit through the
left underwing emergency exit.

The cubin overhead bins ¢ nained no carry-on baggage or hard items. The
articles of clothing in the bins spilled vut during the impact and slide down the runway.
No one in the cabin was injured by the article, since only cloth Items were in the overhead
bins.

The flight attendant experienced x sharp back pain when the airplane
contacted the rusway. She bolievad the she had sustained a spinal fracture so she
unfastenied her seatbelt and shoulder harness, left her seat, and lay on the cabir floor
while the airplane was sliding to a stop. The flight atiendant (while lying on the floor
near the last row of passenger seats) shouted instruetions 1o the passengers to open: the
exits and t5 evacuate the airplane. ,

The evacuation was orderly and was completed in less than 70 seconds. 'The
captain, tirst cfficer, and 18 passengers eoxited through the cargo door exit, two
passengers exitad through the left emegency exit, and the flight attendent, assisted by
the captain and one passenger, exited through tiie main cabin door. Except for the flight
attendant, the 3-month-old infant, and the 2. 1/2-year-old child- no other ozecupants
required assistanc: exiting the alrpl ne. When everyone had evacuated the airplene, »
count was taken of the passengers. A discrepancy was found fn the total number of
passengers, 8o the first officer reentered the airplane to insure that averyoile was out. As
she again exited the pirplane, the fire trucks began to arrive.

Interior Damage.--The cargo door, a designated emergency exit, was opened
by the ceptain with difﬁiculty. Investigation showed that the door could be opened
partially until it jammed about 35 inches from its fully ciosed position. The ieft and right
door tracks were bent and the rear edge of the door was bowed outward as a result of
impact.

The cockpit observer jumpseat had scparated from its attachments and had
come to rest {n the aisle which led fo the cargo door. The forward and rearwerd cargo
restraint poles had come free of their ceiling attachments.

The gelley, which was located in the cargo compartment, came free of its
attachments, although it remained essentially in its norma} lueation, and some of its
contents spilled into the aisle. The forward cabir separator, which was iosatac between
the cargo compartment and the passenger ocabin, sepsrated from its attachment: but ft
remained essentially in it, normal position, A small pienie-typs eooler containing lce
cubes was stowed on the floor between the galiey and the cabin separator becsuse it
would not fit inside tho galley. At impact, the cooler cama free and ice cubes spilled into
the floor and mingled with galley dobris, causing at least one passenger to slip and fall
when he was walking to the cargo door.




The door in the forward cabin separator was held open for takcoff with a
rubber strap fastenad to the rear cargo restraint pole. At impact; the door came off its
hinges and fell partially inside the cargo compartment and partislly inside the passenger
cabin.

A pamsenger sttempted to remove the left cabin emergency exit door at seas
8-A. Despite having read the instruciions ebout the Joor and listening to the verbai
instructions ¢f the fiight attendant, he could not remove the exit door. The B-A sentback
had fallen forward and prevented pulling the emergency exit into the airplang; the
passenger eventually was eble to lift the emergency exit over the seatback and reinove it,
and he and another passenger, exited through the hateh. The Safety Board's investigation
showed that seat B-A's seatback could be folded forward with a very slight amount of
pressure applied to its rear side because the seatback attachments had little friction
becanse of wesr. Seats are usually designed with a feature that allows seatbacks to move
forward when & force of about 35 pounds i applied.

The investigation also disclosed that pulling emergency exists into the airplane
was further restricted by the rearward ungle of the seatback in front and the armrest of
seaut 8-A. Similar difficulties were encountcred during the removal of the emergeney exit
on the oppasite side of the ¢abin ui seat 8-,

In the rear czbin, the commode and its fairing h: 4 broken free and blocked the
floor level emergancy exit which was located inside the lavatory. The Safety Board's
investigation showed that before the aceilent possibly only one of the two latches which
locked the commode to the floor was securad and that only one of the. four fasteners
which held the fairing in place was engaged. A pienie jug which contained coffee was
stowed in the lavatory during takeoff, and at impact coffee spilled onto ths floor next to
the emergency exit.

1.16 Tests and Research
1.16.1 Engine Test F.osults

The Safety dcard examined the ieft and right engines on February 8, 1984, and
tested them in the T.olls Royce test celi. Before the engines were installed in the test
cell, the engine o,! was removed and strained through a 100-micron strainer and no
foreign particles were found. The propeller shaft "runout" on both engines was within
prescribed imits. ‘The firsi-stage impeller vanos were examined using a borescops énd no
damsge was rnoted. Both engines produced shaft horsepower within acceptable
performance limits. The engine torque pressure switches were tested and both functioned
normally. '

The left angine vibration tests, oil consumption rate, oil pressure, and rundown
times were all within prescribed limits. During the test run, the left engine produced
1,599 shaft horsapower at 575° centigrade. Takeoff rpm was 14,800, which is 100 rpm
over maximum for takeoff. The right enyine vibration tests were calibrated at 1.8 inches
per second at 12,000 rpm; 1.5 inches per second is an acceptable rate. Al other tests
ware withfa acreptable limits. The right engine produced 1,535 shaft horsepower at
594° cuntigrade, the maximum temperature is 360° centigrade.




1.16.2 Propeller Examination Test

The Safety Board examined bLoth propellars. The piteh change mechanisms of
the propsller assemblias were cycled hydraulically on a test stand from coarse piteh to
fine pitch and from fine piteh back to ¢ourse piteh. 8/ During the eyeling, the flight fine
piteh loeking mechanisms functioned co. rectly. The internal leak rate of the left and
right assemblies was 2 and 12 imperiai pints (Imp. Pts) per hour, respectively. The
acceptable limited is 40 Imp. Pts./Hr. The fine pitch latching times were less than
1.5 seconds for both left and right assemblies. Neither assembly had external ofl leaks
while on the stand.

Trhe four blades from the right propeller were removed from ihe hub. The
torque required to "break away™ the rotaining nuts for each blede was 12,000 to
13,800-fo ..~ pounds, exceeding the 12,000-gounda minimum.

The begring was removed from the blade that had recefved the most bending
damege. There were no imprints made on the race by the roller-type bearings that would
show approximate blade angle when [he blade contacted the runway. The propeller
control units (PCU) from both engines were tested funetionelly on March 8 and 8§, 1984,
and each performed satisfactorily.

1.18.3 Al Electrical System

On Ap-it 23 and 24, 1984, the Safety Board tested the propeller electrical
systems. Fleectrical wiring diagrams were provided by the Fokker Aircraft Company.
Both engines were removed from the airframe biefore the tests.

A 24~-volt battery was installed in the airplane to provide an elactrieal source.
The following systems and electrical components in the propeller eircuits were tested on
both engines: isolation relays, throttle switches, HPC switches, autocourser cirouit
relays, feather contractor relays feathering switches, indieator/warning lights, feather
pump circuit and relays, and engine lockout functions.

A test, congisting of jumping the two terminals at the cannon plug connector
which conirolled the electrical circuit for the low pressure torque switch, was run for
vach engine. The application of voitage to the connector terminals simulated the closing
of the low-pressure torque switch und would start the autofeathering systems. The
electrical circuits for both engine's low-pressure torque systems operated aceording to
spec;ficatlons. Both alternators were functionally checked and no deficiencies were
noted.

1.16.4 Audio Spectral Diagram

An audio spectral analysis was performed using the CVR tape and a diagram
was prepared to assist in identifying sound the frequencies and signatures of the engines
and propellers. The audio spectral diagram Legan when the engines stabilized at takeoff
rpm end continued until the airplane struck the runway. The diagram base time sterted at
1442:20 and was divided into segments of "seconds." To obtain local 'time, the elapsed
time was added to 1442:290,

6/ Coarse pitch and fine pitch are European terms for low pitch and high piteh
respectively,
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The sovnd of the cycling of the left engine's feathering pump was identified by
a Pokker factory representative. The sound paiterns were identified as left ne -and
right engine, respectively, from cochpit conversation recorded on the CVR. The
freguency associeted with stabilized tekeoff rpm was inore noticeable on the left engine.

At ithe base time plus 0.8 second, the left engine rpm decreased raplcly, At
the base time plus ! second, & frequency identified as coming from the feathering pump
began to c¢yele. ‘the sound freguency from the CVR tape for the lef! engine was
equivalent to 87 percent engine rpm at tekeoff. At base time plus 9.2 seconds, the rpm on
the right engine began to decrease rapidly. A correlation was macie between the CVR
spectral diagram and the CVR tape recording which recorded the captain saying, "Okay
let's fuather the left one, power lever back." This command was followed by the captain's
statement, "Keep the [right] one going." Thirteen seconds later, the airplane struck the
runway. At the same instant that the captain said, "Okay let's feather the left one, power
lever back," the audio spectral disgram showed a loss of power on the right engine.

The Safety Board conducted flight tests in an F-27 airplane to pruduce & CVR
tape which was used as a comparison audio spectral diagram. The audio traces ¢f certain
events were compared to aucio traces of tha Flight 38 CVR audio spectral diagram. One
test involved moving the HP cock to the "off* position until a flame out was noted, and
then returning the HP cock to the Yon" position. The off-on movement of the HP cock
was nitiated to simulate an engine failure caused by the mistuken movement of the HP
cock. The audioc traces produced in the test could not be specifically identified with audio
traces on the audio spectial diagram from Flight 35. However, during the flight test the
test flight airplane recorded a more rapid rpm decay than Plight 35, and the rpm of Plight
33 reached a lower value than noted with the test flight airpiane.

1.17 Additionul Information
1.17.1 Past History of Unwianted Autofeathering

The Fokker Aireraft manufecturer was asked to provide any information of
previous unwanted autofeathering of the Dowty-Rotol propeller. The following data were
provided:

Year Carrier Circumstances

LE6d Phillippine Airlines LH prop autofeathered during T/O when
reducing rpm to 13,800, When rpm was
restored above 14,000, prop returned to
normal. Caugse: two crossed wires in LH
fine pitch relay.

Ai~ Nippon Airclines RH prop feathered during T/O at
12,000 rpm. Same failure ocourred
during subsequent test run at
11,600 rpm. Casuse: torque pressure
swl;ch bridge retaining pin nut properly
lock9d,

RH prop suto-feathered during T/0 run.
Cause: short circuit in HP eock switeh.




The electrical cireuits involved in these incidents were tested on N148PM and
found to be n & normal opurating condition. '

Safety Board investigutors examined FAA Ssrvice Difficu'ty Reporis (SDR)
from February 22, 1979, to January 6, 1384, for the F-27 Rolls Royce Dart 514-7 engine
to determine if SDRs had been submitted on engine conditions and/or maifunctions oy
systems which activated the autofesther systems. Two instances were reporteds On
Janvary 29, 1981, a No. 2 engine propeller autofeathered during takeoff becuuse the oil
cucler had ruptured resulting in & loss of oil pressure and torque and autofesther system
aciivation. On December 23, 1984, a No. 2 engine propeller autofeathered during climb
whaen the high pressure (HP) fuel filter became clogged, resulting in a power loss and
activation of the autofeather systema. In both cases, the autofeather system functioned
aceording to system design.

1.173  Propeller Operation

The propellers on the Rolls Royce Dart §14-7 turbopropeller engines ara
controlled by the propeller control unit (PCU) and a feathering pump. The Dowty-Rotol
installation is & three-ofl line system, with the center line used to ecarsen propeller blade
piteh. The PCU meintains engine speed at 14,500 rpm.

To feather the propelier, the governor valve of the propeller 2ontrol unit cpens
to direct oil to the course side of the main operating pistor in the propeller. The unit can
be feathered manually by movirg the high pressure cock to the feather position, which
mechanieally opens ti e governor valve. The feathering pump must be operated by the
feathering pump button uatil feathoring is complete.

The autofeathering circuit will operate only if, on a "failed" engine, torque low
pressure drops below 50 psi, the high pressure cock control level is open, and the rpn
control lover is set in advance (forward) of the 12,500 rpm position. Also, the high
pressure cock control lever on the other engine must be forward of the feather position
when the torque pressure switch senses low pressure coming from the propeller reduction
gear case. The propeller governor valves allow ofl pressure to start the propeller blader
toward feather and at the same time start the propeller feathering pump motor.

L1723 Engine Anti-ice/De-ice System and the Use of Continuous znition

The airplane wac equipped with electrical systems designed to remove or
prevent the formation of lce on the engine air intakes, propeller spinners, the leading
edges of the propeller blades, and windshields. The power for the heating elemonts of
these systems comes {rom the engine-driven alternators.

Electrical heater elements are fitted around hoth the main air intake and oil
cooler alr intake of each engine and may be energized when required. Both anti-ieing and
de-icing techniques are employed by using continuously heated snd intermittently heated
elements. A continuously heated anti-icing element prevents ice from forming on the
leading edge of the intake. Behind the leading edge, fce is allowed to form and is
dislodged by the cyclic heating of the de-icer slements immediately behind the enti~icing
elements and on the inner and outer surfaces of the intakes. To ensure that this ice
breaks away easily, the de-icing element is divided Into segments by continuously heated
strips which extend rearward from the anti-ieing element.
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oueing the period when de-icing heat is off, a thin layer of ice can form which
acts as an insulator. When hesting is resumed, heat is mor  effactive than on an
uncovered surface, and the inner Iayer of ice achering to the surface is melted or
dispersed aasily.

To pravent ice forimaticn inside the air intakes caused by water droplets
running bask and refreezing, an additional intermittently heated element, using a lower
intensity current, i8 situated farther back on the inner wall of the intake. Similar
elemente are fitted in the spinners of each propeller and also are molacd into overshoes on
the leading edyes of the blades. The switches, indicators, and warning iights required for
the control of each power unit de-iving system ere located on the overhead de-icing panel
and aro as follows:

1. 3-position (OGN, OFF and TEST) control switch,

2.  2-position {81.OW and FAST) cyclic timer selector switeh.
3.  2-position (ENGINE and TOTAL) ammeter selector switch,
4, Ammeter. |

§.  Blue oycling indicator light of the pross-to-test type.

The F-27 operations manual states under "Delayed Activation, Power Plant
Deicing” that, if icing conditions are¢ encountered before the system is switched on, there
is a possibility of flame extinction after the system starts working. Also ths Rolls Royce
engine manual under the section "Late Selection of Power Unit Ice Protection System,"
contains the following statement, "Should ieing conditions be encountered before tha
system is switched on, there is a possibility of flame extinction shortly after the system
starts operating; this is due to comparatively large pieces of ice breaking off und passing
into the engine, resulting in a high concentration of water in the combustion shambec.”

The flight manual calls for the use of powerplant de-icing as follows: ™The
power plant deicing systems must be uctivated before entering icing conditions. To insure
this, activate de-icing systems whenuver the temperature is below +10°, unless it {s
certain that no ice conditions will be encountered,” The flight manual alsc notes under
the "use of ignition" that if the ue-ice system iz turned on after entering the lcing
conditions, "then turn on both ignition swiiches." The manual also states, "since
continuous use will effect the service life of ignitors, record such use of ignition.® The
operations flight manual does not require or recommend the use of continuous ignition for
takeoff or landing.

1.174  Past History of Dart Engines

In 1960, the Civil Aeronautics Board investigated an accident that involved
Dart 500 series engines and in-flight engine icing during the flight of Capital Airlines
Flight 20 of January 18, 1960, near Charles City, Virginia. 7/ In its report of that
aceident, the Board noted that the heating elements of the englne ice protection system
are designed to melt off ice in small pleces, which normally have no noticeabls effect on
the operation when they enter the engine. The report states, "Howeaver, if ice is allowed
to build u o & considerable thickness before being removed, large pioces of ice enter the
engine. Tuo rasultant high concentration of water may cause a partial or complete flame
oit. Tasts conducted during the development of similar Dart engines disclosed that the

7/ Civil Aeronsutics Board Aircraft Accident Reports, Vol. 7, 1950-1963 Case No. 473.
{Ceapitai Airlines, Ine. Viekers-Armstrong Viscount, N7482 near Churles City, Virginia,
January 18, 1860, September 15, 1981.
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engines would flame out from ingestion of from 3.5 to 4 pounds of sirframe lew, which is
equivzient to the releune of between a 1/4 and 1/2 inch thickness of iee from the inside
peri of the nose cowling."

The 1980 repoct coniinues: "The anti-icing system should be turned on well in
advance of anticipated icing conditions in order to aliow the inlet duet to warm up enough
to prevent excessive ice from forming. 1f ice has been sllowed to accumulate and the
system s armaed late, heating underneath the ice formetion is quite repid since the ice
acts as an insulator. If ice has formed and the ice-protection system (s turned on,
sufficient hesting occurs in approximately 30 seconds and de-lelng witl result.  Under
these circumstances, there is a good possibility that the entire ice secun: ztion around
the inlet duct circumference will slip off and go through the engine en mass. Tha release
of a large amount of ice from the inside part of the -se cowling, due to the late arming
of the engine ice protection system, would have been sufficient to flame out any of the
engines."

1.17.8 Pligrim Airiines Procedures

Flighterew.~-~The Pilgrim Airline's F-27 crewmember iralning program was
approved initially by the FAA's Westfleld, Massachusetts, Gencral Aviation Distriot
Office (GADO) on Junuary 4, 1980, and again on March 20, 1981, The ground training
program was accomplished at the Pilgrim Airlines headquarters at Groton, Connecticut,
and primarily consisted of classroom lectures. Simulator training was accomplished at the
facilities of ancther airline under the supervision of the Pilgrim Airlines/FA A-designated
check alrmen. ‘The ground treining for pilot-in-command initial transition and upgrading
consisted of 100 hours of classroom leatures. Recurrent grourd training consisted of
20 hours of classroom lectures. When the FAA approved the flighterew training program
in 1980 and 1881, Pilgrim had two pilot instructors who were designatad to conduet the
ground and flight training program.

A new pilot training manual was approved by the FAA on February 14, 1884,
which clearly defined the company policy to require flighterews to complete cheeklist
itemis by "read and response method." In addition, the manual inoluded clear instructions
for pr?c‘aduras to be followed in the event that autofeather of propellar occurs during
takeoff.

_F_l_i_gtpt Aitendant.-~The Pligrim Airlines flight attendant manual conteined no
name or title of a Pligrim official on the "Approved" line on the manual's title pairs. The
manual pages were not numbered. It was not possittle to determine if the manual was
complete without a comparison with the master manual. No instructions were given to
flight attendants, in the event of an accident, to remain seated with their restraints
fastened until the airplane's motion stopped. The manual conteined no procedures to
assure that food and beverage service iteams were stowed ’a1side approved compariments
before takeoff and landing. The manual contalned the follo sing instructions with regard
to the use of seatbelts for infants and children: >




5.0 FLIGHT ATTENDANT SAFETY PRCCEDURES

A. SEAT BELTS

3.  Children cecupying seats alone must use seat belt or be held
by an adult. (sexted in his own seat]

BQARDING

1. Passengrer Seating Revulations - Assist passengers in find’ .3
their seatu. Except for the following special cases:

b. A child under two years of age may be held by an
acconpanying passenger. Do not piace & seat beit
arouni the child, cnly around the fare paying passenger.

A ehlld two or over must occupany a seat. Place the
seat belt around the child in the normal mannor.'"

With regard to maintaining the airplane’s center of gravity, the flight
attendant manual contained instrue.ione 10 block certain passenger seats as a function of
various minimum end :naxitaum cargn and baggage compartment weights and for when
water methanol was carried. No instructions/procedures were given for how a flight
attendant would learn of the weights of cargo and baggage or know which passenger seats
to block; moreover, the manuel did not raquire that cabin seating be ccordinated with the
captain before departure.

1.17.0 FAA Surveillance of Pilgrim Airlines

Ths FAA GADO ut Westfield, MV assachusetts, maintains the Pilgrirn Airlinec
operating certificate. The GADC was staffed with five operations safety inspectors and a
unit superviscr in the vear before the accident. The GAD(Q was responsible for four
14 CFR Part 121 certificates end an average of #2 14 CFR Part 135 certificutes during
the same t{ime period, Each inspector was assigned about 12 14 CFR Part 135 operators,
and 4 of the inspectors wure assigned to 14 CFR Part 121 operators. The GADO
supervisor steited that sach inspector averaged about 34 Part 135 flight chacits per month,
but had conducted no Part 121 flight checks of Pligrim Afrlines pilots. There was one
FAA F-27-qualified inspec.or at the GADO. During the year before the accident, the
operations inspectors performed 28 ramp inspections and § surveillance visits at Pilgrim
Afrlines. However, the operations inspectors had not cbserved Piigrim Airiines flight or
ground trairing.

The Westlield GADO was assigned {ive or six alrworthiness safety inspectors
and a unit chief during the year before the accident. Since two airworthiness inspectors
were traineer, the four remaining inspectors were responsible for 28 cerviflcates each,
and a total of 114 repair station certificates. E'ghteen ramp ard surveillanee inspections
were eonducted of Piigrim Airlines.

During the pariod January 1, 1683, through January 13, 1984, 23 line checks,
41 proficienoy checks, end 6 type-rating checkrides had been oonducted by
FAA-designated Pilgrim Alriine pilots. None of these activities was conducted or
observed by FAA lnspeotors nor was there a roquirement to observe these sotivities,
Thera was no record that FAA imspectors obiserved Pilgrim Alrlines pllot or flight
attendant training.
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The captain of Flight 35 received three line checks between August 19, 1982,
and December §, 1883; none were conducted by the FAA. The captain received four .
proficlency checks from Septamber 23, 1982, to Dacember 8, 1983, ncne of which was

observed by the FAA. The first officer on Flight 35 recelved ground training in the F~27
airplane on September 1, 1983, which consisted of 60 classroom hours. She successfully

completed her first officer's flightcheck on October 28, 1983. The flight check was
conductaed by a company check alrmnan. -

L.17.7 Pilginy Airkine Accident/incident History

The Safety Hoard accident files Indicates that between 1977 and 1984 Pilgrim
Airlines airplanes have been involved in three accidents (including the subject aceldent)
and one ineident. However, all the accidents/incidents have occurred since February 1,
1982. The incident and the (irst two accidents involved Pilgrim Airlines airplanes.
operating under 14 CFR 135, while the January 13, 1984, accident flight was conrduated
under 14 CFR 121. One accident involved an inflight fire which started in the windshield
washer/de-ice system. The second accident occurred when a Pilgrim Airlines airplane
landed short of the intended runway due to weather related factors. The incident involved
a solliston with a ground power cart as the airplane taxied. One accident resulted in a
futality to & pessenger, two scocidents resulted in serious injuries, and the incident
involved no injuries to passengers or crew.

The Satxeefy Board attributed flighterew error as the probable cause of one
accident and the incident. The probable cause of the other two accidents was weather
and inadequate system design/maintenance, respectively.

1.18 New Investiutive Techniques

None.

2. ANALYSIS
2.1 Ganeral

The flighterew was certificated properly and qualified for the flight., ‘There
was no evidence of any preexisting medical or psychological condition that might have.
affected the flighterew's performance. The airplane was properly equipped, maintained,
and loaded in accordance with existing FAA regulations and company procedures. There
was no evidence of any maintenance diserepancies that would have affected the flight.

The sxaminations of the propeller autofeather and manual feather systems and
propeller controls and electrical circults for both engines disclosed no defects op
intermittent el2ctrical malfunctions. All of the autofeather and manual feather
components were functionally tested and were found to cperate normally. The
wire-by-wire examination of the eleetrical systems involved in the control of the feather
and autofeather systems revealed no loose terminal connections, shorted wires, or
inoperative miceroswitehes, relays, or warning lights.

2.2 The iccident

The investigation revealed that the weather conditions encountered by the
airplane on the inbound flight to JFK were as predicted and wers conduzive to airframe
ieing. This fact was confirmed by reports from pilots who encountered icing between 500
and 6,000 feet, and by statements of the flighterow of ®lght 35, Significantly, the
flighterew stated thal they had not used engine anti~i.. during the inbound flight,
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altlough they did encounter icing conditions which rasulted in an aceuwmulation of ice on
the airplane. Pilgrim Airlines procedures state that anti-ice systems must be activatad
before entering icing conditions. The procedures spacify ternperatura of +10°C as the
temperature below which engine anti~lece must be used, Since the temperatures
uncountered by Flight 35 were always well helow 10°C on the day of the accident, the
filghterew should have used engine anti-lce whenever icing conditions wer: anticipated
an their failure to do so was contrary to company procadures.

During the 4% minutes that the airplane romained on the ground at JPK, no {ce
wo'ld have formed on the airframe Decause there was no precipitation. However, the
continuous subfreezing temperatures on the ground at the JFX would have prevented ice
which had accumulated during the inbound flight from melting. Consequently, any
airframe or engine inlet ice which could have affected the airplane must have formed
before the landing at JFK at 1346, The captain recalled thet he did see traces of ice on
tti\e leading edges of the wings before takeoff, but did not see ice on the other parts of the
airplane.

Iee could have developed in the engine inlets during the inbound flight to JFIK
and if undetected by the captain during the preflight inspection, the ice would remain in
the inlets as Flight 35 started the takeotf from JFK. Furtherinore, 1 hour after the
accident, ¥YAA and Safety Board personnel observed ice which was 1/2 inch thick and
extended almost the full length of each wing leading edge. There was also a 1/2-inch
buildup of {ce on the captain's windshield wipeir post after the acecident.

‘The evidence that ice on the wings did exist before takeoff leads the Safety
Board to conclude that there was also an acecumulation of ice in the engine inlets, and that
this ice was not noted during the captain's preflight inspection. Furthermore, it is likely
that the buildup of ice in the engine inlets was equal to the 1/2-inch acesumulation on the
leading odges of the wings. "

The flighterew used the engine anti-ice system when the airplane taxied for
takeoff at JFK. However, the hoating eiements of the system were not activated unti}
weight was removed from the landing gear. Once the airplane was off the ground,
electricity was supplied to the engine de-ice syutem. Thereafter, the application of heat
to the inlet cowls would have been sufficient to start to melt and dislodge acaumuliated
ice in less than 30 seconds.

The potentiai hazards of activating the engine anti-ice system after !ce has
aceumulated are discussed in the F-27 operations manual and the Rolls Royee engine
manual and should have been known to the flighterew. The instructions clearly warn that
"y possibility of flame extinction" exists shortly after the systam starts operating if lerge
pieces of ice break off and enter the engine.

In the absence of any mechanical or electrical problems to cause the losses of
powar the facts of the accident strongly indicata that the left ongine power loss and
autofeather resulted from an ingestion of ice from the engine iniet cowls. Any engine
inlet cowl ice, would have become dislodged upon rotation through the normal operation
of the engine anti-ies system. The loss of power to the left engine would have triggered
an sutofeather of the left propeller after the Jow torque was sensed. There w.s no
indication on the CVR of any activity by the flightarew that would account for the power
loss of the left engine, and there was no reason for the flightersw to change power
settings when the left engine shut down. As a result, the Safety Board conoludes that the
power loss to the left engine resulted from an ingestion of ice from the engine inlet cowl.
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The right engine continued to operate normally for 7 seconds after the power
loss on the left engine al 1442:22. A power loss on the right engine was notad by the
flighterew ard confirmed st 1442:29, by an audio spectral éiagram of the CVR tepe. The
right engine power loss occurred nracisely at the same time the captain announced the
manuai feather procedure for the left engine. A possible explanation for the power
reduction on the right engine is that the captaln mistakenly reduced power on the right
engine rather than retarding the left engine high pressure cock. However, the captain
denied taking any sction which would have reduced power on the right englne, and there
were no indicaetions on the CVR of other flighterew activity thet would account for an
inadvertent power loss on the right engine. Furthermors, the F-27 flight tests did not
produce audio traces or physical evidence which indicated that the captain moved the
right engine high pressure cock, leading to a power reduction on the right engine.
Consequently the Safety Board believes that the loss of power on the right engine was not
caused by actions of the flighterew.

Therefore, the Safety Board believes that the explanation for the power loss of
the right engine also is ice ingestion. Since the right engine had been expor~+ to tha same
conditions as the left engine, the power loss on the right logically can be at.cibuted to the
same facters that caused the left engine power loss. ‘Therefore, the Safety Board
concludes that the right engine experienced a power loss when ice was ingested into the
engine after application of the engine anti-ice system. The right propeller did not
autofeathor because the aulofeather system on the operating engine is loecked out as soon
as one engine is shut down and its propeller autofeathered.

The captain's visuval inspection o the exterior of the airplane revealed ice on
the leading edges of the wingn., However, he stated that, in his opinion, the ice did not
constitute a hazard to flight. The Safety Board believes that the captain's preflight
inspection of the airplane was inadequate, since he failed to cbserve the substaitial ice
accumulation noted after the accident which in the absence of precipitation had to heve
taan on the wing at the time of his inspection, and because he inade no attempt to remove
the ice. The effects on alrplane performance of iece on the fuselage, wings, and control
surfuces are well known. 'The observation of this condition should have prompted the
captain to remove the lece and to inspect the airplane more thoroughly. The need for
those actions should have been very evident to the captain since he knew he had not used
engine anti-ice on the precedirg flight, and since he knew he probably would ancounter
more ieing conditions on takeoff. 'The consequences of ice ingestion were explained in the
crew's flight manuel. Additionally, 14 CFR 91.209 specifically prohibits a takeoff with
snow or ice adhering to wings, stabilizers, or control surfaces, or with frost, snow, or ice
on any propeller or powerplant installation. Finally, 14 CFR 121.829(b) requires the
captain to deice an airplane before takeoft.

The use of engine anti-ica during takeoff was a company prescribed procedure
for the flightecrew to employ In the prevailing meteorological conditions. However,
because the flighterew had not used engine anti-ice on the inbouad trip to JFK, it was
important that a very thorough examination of the engine inlet cowls be ecnducted before
using the engine anti-ice system cn takeoff %o insure that no ice was present.
Consequently, the Safety Board voncludes that the flighterew's faflure to use engine anti-
lee on the inbound flight to JFK, the captain's failure to conduct a thorough preflight
inspaction, and the flightorew's decision to use engine anti~ice on tak: »ff from JFK led to
the power lasses which resulted in the aceident. While company procedures allowed the
use of anti-ice on takeoff, the eonsequences of doing so under these circumstances should
have been well known to the flighterew.
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The Safety Board is concerned also that the flighterew did not use continuous
ignition during takeoff. Although it was not required by Pilgrim Airlines, continuous
ignition was available and may have prevented the power loss on the right engine. 'This
omission algo indicates that thz flighterew did not given adequate consideration to all the
circumgtances surrcunding the takeoff.

2.3 Pilgrim Airlines Training

Plighterew Training.--Pilgrim Airlines conduets in-house crew training, and
Pilgrim designates check pilots to conduct simulator training. The training manual used in
the training of Pilgrim pilots requires flightcrews to carry out the manual feather drill
within "2 minutes" after propeller autofeather. Hoivever the checklist which the crew
used at the time of the accident stated under the section, Automatic Feathering, "...
carry out & manual feather drill as soon as practical.” The Safety Board believes that the
training of the flightcrew in emergency procedures was deficient, in that conflicting
informmation was te''ght regarding the procedure to be followed when a propeller
autofeathers on takeoff. The operator's manual stating within "2 minutes"” and the
checklist stating "as soon as practical.” Neither procedure took into consideration ror
emphasized flying the airplane to a safe altitude before completing the manual feather
procedure.

As a result of the accident, Pilgram Airlines has amended its flightcrew
training program as follows: "If the propelier is feathered and there is no fire, take no
further action until 400 feet AGL."

2.4 FPederal Aviation Administration Jurveillance

The FAA surveillance program of Pilgrim Alrlines did not provid: the levei of
surveillance appropriate to a 14 CFR Part 121 airline. All pilot flight checks were
conducted by Pilgrim Airlines personnel, and no training surveillance wus conducted.
Therefore, the FAA exercised very little oversight to the operational elements of Piigrim
Alrlines. The inadequacies and inconsistencies in the flight attendant manual and the
post-accident revisions to the operations menual indicate that more striigent and more
thorough surveillance was necessary. The workload of the FAA i.spectors at the
Westfield GADO did uot appear to have limited their performance of appropriate Part 135
Nightchecks. However, there was no record that any Part 121 flightchecks or training
surveillance was conducted of Pilgrim flightecrew by FAA inspectors. Conseguently, the
failure to perform more surveillance on Pilgrim Airlines appears to have been a conscious
election of priorities. While the Safety Board recognizes the value of using designated
check airmen, the total delegation of a portion of an airline surveillance program is
unaccepteble, 'f for no other reason that the FAA cannot exercise & proper quality control
of the performance of the company-designate check airmen. This accident investigation
indicated that FAA GADO inspectors did not clevote sufficient time to the actual eonduct
of surveillance of Pilgrita Airlines training or the activities of company-designated check
airmen,

The Safety Board is concerned that FAA GADO inspectors who conduet
surveillance of Fart 121 airlines may not apply the same standards of surveillance as FAA
inspectors assigned to Flight Standards District Offices (F3DO). GADO workloads are by
definition general aviation oriented. . - sequently, GADO inspeciors may not examine
Part 121 alrline activities from the same perspective as FSDO inspectors.
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2.3 Survivebility

The accidont was zurvivables the impact forces transmitted through the
restraint system were well within the limits of human tolerance and there was no
intrusion of structure into occupied spaces. In additiou, except for the multiple failures
of the captain's seat, no seats were demaged, no restraint systeme failed and, there was
no fire. All passengers were wearing seatbelty at impact, except for the infant who wau
held by its mother, and the three crewmembers were restrained by their four-point
regtraint systems. As scon as the right engine lost power, and despite the lack of a
warning from the flighterew, the flight attendant and pessengers recognized the
pcssibility of a erash and passengers and prepared for the impact.

The evacuation was conducted under hospitable circumstances: there was no
smoke or fire; ambient daylight provided more than adequate illumination inside the
cabin; there was no disruption to passenger s=eats; there was no panic or disruptive
behavior among ~rew or passengers; the pilots and passengers suffered no debilitating
injuries which prevented their unassisted escape from the airplane; the ceptain and the
first officer provided leadership in the evacuation of the passengers; the {light attendant
shouted instructions to passengers while she lay on the rear cabin floor; and. except for
the infant and the 2 1/2-yecv~old ehild, all the passengers were uble-todied and were atle
to effect their own escape.

Rad the circ:umstances of this aceident involved any or all of the possible
factors--fire, multiple impacts, or fuselage breakup--several problems which did develop
would have been compc inded and would have affected the survival of persons on board
Flight 35 adversely. ~ecifically, the problems which existed in tha accident were:
emergency exits couls. .ol be removed expeditiously; the rear emergency exit was blocked
by the commode snd 113 fairing which broke free at impact; passengers could not maintain
one of the brace positions Gepicted on the safety card; oversized galley beverage service
items were not secured for takeoff; the flight attendan’ left her seat before the airplane
came to rest; and the cockpit jumpseat and the cargo restraints were loose inside the
forward cargo compartment. Some of these circumstances are uncontrollable, such as the
blocking of the rear emergency exit by the commode, and the failure of the coekpit
jumpseat and the cargo restraints. However, the problems with the brace position and the
failure to secure galley beverage service items could have been elitainated by better
planning and anticipation by the airline. Specifically, the stowage ¢f oversize food and
ice cube containers continues to be a problem in spite of the requirements of 14 CFR
121.576, which requires retention of these iteris. The Safety Board refers the F.' A to
Safety Recommendations A~72~60 and A-7%-683, and the FAA's study and report on this
issue entitled "A survey of Air Carrier Cabin Safety," issued December 1876, which detail
similar problems. Additionally, closer FAA inspection ¢f the cabin procedures should have
surfaced many of these deficiencies and prompted corrective measures.

The Safety Board continues to be concerned about the lack of adequate
passenger restraints for infants and small children in afreraft. The 3-month-old baby was
held in a parent's arms Jduring takeoff. Studies by the Insurance Institute for Highway and
the University of Michigan's Highway Safety Research Institute have shown that an adult
typically cannot restrain infants and small children adequately from crash forces even in
relatively low-speed impaets. In an aireraft, an adult may not even be able to restrain an
infant or child feom flying upward or about the cabin diring severe turbulence. If the
adult is unrestrained or only loosely restrained, or if the adult lap belt fails to pdrform
adequately, serious injuries or death could be incurred by a lap-held infunt or child.
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In 1978, the Safety Board recommended that the FAA take action to provide
for the effective protection of infants and small children in alreraft. In 1963, the Safety
Board recommended that aay ‘nfant or child resiraint device approved by the NH'.S8A for
use in motor vehicles be approved Ly the FAA for use in alreraft use. On August 30, 1884,
the NHTSA issued a final rule on performance test standards for infant and ¢ivild restraint
devices to be certified for use in aireraft. These standards permit any device meeting the
test standards for motor vehjzle and one additional inversion test to be certified also for
aviation use. Forty-two currently available modeis have been tested by the Department
of Transportation and have bieen shown to meet all test standards.

The Safety Beard is encouraged by the adopt.un of this final rale and by the
positive developments to provide adequate child restiaint systems for small ehildren and
infants in aireraft. There still remains the need for uniform acceptance by the airlines of
the use of approved child and infant restraint system on commercial aireraft. The Safety
Board continues to urge the FAA and the airlines to allow {(and for that matter to
encourags) parents to provide and use individual approved infant and child restraint
devices on aireraft.

The flight uattendant manual contained confusing and incomplete, as well as
extraneous information on the loading of passengers and baggage. Additionally, the
manual was unclear with reference to the use of seatbelts for children. These
deficiencies reflect inadequate enforcement and surveillance on the part of the FAA
inspectors whe were assigned to Pilgrim Airlines, as well as a lax attitude by the company
to review and improve the manual.

The CFR response was timely--the first vehicle arrived 1 minute 10 seconds
af ter notification, by which time everynne had already evacuated the aireraft. 'The
captain had neglected to shut off electrical power before he left the cockpit. After the
arrival of the first CFR truck, the captain conferred with the CFR rcrew chief who
requested the captain to enter the airplane and secure the electrical system. He entered
the airplane alone and turned off the electriecal system.

The judgment exercised by the CFR crew chief in requesting the captain to
recnter the airplane to shut down the electrical power is 8 matter of concern. If it was
believed that a risk existad because the electrical power was a poteniial ignition source
for a fire, it was unwise to expose the captain to the potential hazard inside the airplane.
A better choice would have been to have a firefighter with a charged hand line end
se)?-contained breathing apparatus (SCBA) accompany the captain into the airplane.

3. CONCLUSIONS
Findings
1.  The crew was properly certified and qualified for the flight.
2.  The airplane was properly equipped and maintained.
3.  The engines, airplane, systems, and components operated properly.
4.  Flight 35 encountered loing conditions inbound to JFK.
$.  The flighterew observed the buildup of ice on the airframe during the
inbound fiight to JFK. Howsaver, the engine de-ice/anti-ice system was

not used during the flight though required by compeny flight manual
procedures.
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The captain noted ice on the leading edges of both wings during the
preflight walk-around inspection before takeoff from JFK.

Engine anti-lce was turned on for takeoff but the system did not activate
until weight was taken off the landing gear.

The captein did not detect any impending malfunction, such as loss of
engine rpm, torque pressure, or fuel flow to either engine during the
takeoff roll and initisl ¢limb.

The airplane was accelerating and had a positive rate of climb when the
left engine experienced a power loss and the left propeller
autofeathered.

Left propeller autofeathered most likely because ice, which had
accumulated around the engine inlet, was loosened upon application of
ergine de-ice heat and Ingested into the engine and causing a flameout.

The first officer had no difficulty maintaining a positive rate of climb
and directions? control with the right engine operating.

The right engine suffered a power loss most likely also because of ice
ingestion.

Pilgrim Airlines training involved a different procedure for flightcrews
to follow when a propeller autofeathers during takeoff than did the
airline's flight manual. Neither procedure was an optional one.

The flight attendant manual had conflicting information with regard to
the use of seatbelts for infants and children, and was unclear with regard
to the duties and responsibilities for blocking of seats and weight
restrictions for cargo/baggage.

The flight attendant manual contained no instructions to the flight
attendant to remain seated with their restraints fastened until the
airplane's movement had stopped and no instructions governing the
proper stowage of oversize galley service items.

When some passengers attempted to assume one of the two brace
positions depicted on the safety card, i.e., arms braced on the seatback
in front and head resting on arms, the seatbacks folded over, and
passengers had little time in which to assume salternate or brace
positions before the airplane struck the runway.

Passengers' injuries resulted predominately from inertia forces on inittal
impact, which caused cervical-sacrel strains and minor contusions when
passengers struck adjacent seats.

The captain should not have been allowed to reenter the airplane alone
to shutoff the electrical power, but should have been accompanied by a
properly equipped firefighter with a charged handline.

Federal Aviation Administration surveillance of Pilgrim Airlines did not
provide adequate monitoring of its operational programs.




3.2 Frobahble Cause

: The Nationa) Transportation Safety Board deiermines thet the probable cause
of this accident was the flighterew failure to use engine anti-ice on the inbound flight to
JEK, the captalu's failure to conduct a thorough preylignt inspection, and the flightcrew's
decision to use engine anti-iee on tekeoff from JFK which lead to power lossos on both
engines,

4. RECOMMENDATIONS

As a result of its investigation, the National Transportetion Safety Board
recommends that the Fedoral Aviation Administration:

Issue instructions to air currier Principal Maintenance Inspectors
responsible for F-27 airplanea to examine underwing emergency oxits for
interference from adjecent passenger seats, and where interference Is
found, tc direct air carriers to eliminate the interference within a
gpecified .ime. (Class II, Priority Action) (A-84-128)

Issue instructions to air carrier Principal Maintenance Inspectors
responsible for £~27 airplanes to require air carriers to install, within a
specified time, an FAA-approved means to prevent the hinge pins from
coming free of their hinges on the door between the forward esbin and
the cargo compartment or to remove that door. (Class II, Friority
Action) (A-84-129)

Issue instructions to air carrier Principal Operations Inspectors to review
the passenger safety information cards of their respective carriers to
assure that any depicted bracing position, utilizing the seatback for
support, In fact can be used; and to require deletion of this bracing
position from the safety infcrmation cards on those airplanes that are
equipped with seats that have foldover seatbacks. (Class II, Priority
Action) (A-84-130) |

Issue instructions to the alr ~arrier Principal Operstions Inspector to
require revision of the flight attendant menuals of Filgrim Airlines to
incorporate clear, concise, and unambiguous operating instructions, and
to conform to accepted industry standards, and to require that the
training program for crewmembers be consistent with the manuals.
(Class I, Priority Action) (A-84-131)

Issue inv'cuctions to air carrier Principal Operations Inspectors to
roguire that flight attendent training programs and manuals of air
carriers nddress adequately the need to stow galley service ltems in
approved compartments and to Include, during thelr in-servics
inspections, increased surveillance of the proper pre-fligcht and pre-
?rrigzl :t;;wage of galley service itwms. (Class U, Priority Action)
A" “"1»
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Establish quaiity assurance procedures to ensure that air oarriar
operation: and airworthiness inspections adequately address cebin safety
issues, such as crew member training and manuals, storage of heavy
item? inside tha oabin, stor~pe of allay serviee iterms, and acecess to
emergency exits. (Class II, Priority Action) (A-84-183) \

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JiM BURNETY
Chaltman

/s/ PATRICIA A. GOLDMAN
Vice Chairman |

fs/ G.H, PATRICK BURSLEY
ember

October 18, 1984
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APFENDIXES

APPENDIX A
INVESTIGATION AND HEARING

Investigation

The National Transportation Sufecy Board was notified of the accident about
1520 EST on Friday, January 13, 1984, ar1i dispatched an investigation team to John P.
Kenneay International Airport, Jamalca, New York. Investigative groups were formed for
powerplants, structures, systems, survivel factors, cc»okpit voice recorder, flighi. daia
recorder, weather, and operations.

Partios to the investigation wiere Pilgrim Airlines, Rulls-Royce, Dowtly-Rotol,
and the Federal Aviation Administration.

2 Public Hearing
A public hearing was not held; depositions were not taken.
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APPENDIX B

PURSCANEL INFORMATION
Captain Willard ®. Bushy

Captain Bushy, 32, holds Airline Transpart Pilot Certificate No. 1958904, with
airplane, multiengine land and Fokker F-27 ratings, and commerciel privileges £-+ airplane
single engine land. He 'was hired by Pilgrim Airlines on March 5, 1979, as « DHC~8 first
officer. He became & Fokker P-27 lirst officer on September 23, 1982, and was upgraded
to P-47 captain on November 2, 1932. He also I8 & currently qualified captain on the
DHC-8, and has flown the DHC-8 for Pligrim Alrlines as captain.

Czptain Bushy had flown & total of 7,022 hours, of which 799 were in the F-27,
He had flown 230 hours, 83 hours, and 3:5 hours respectively in the previous 80 days, 30
days, and 24 hours. Hwe completed F-27 recurrent training on August 3, 1983, and a line
check in the F-47 on December 8, 1983. His first class medical certificate was issued
August 22, 1883 with no limitation.

First Officer Suzette N. Sturges

First Officer Sturges, 28, v as hired as a DHC-8 first officer on November 21,
1982, She qualified as a PFokker F-2/ first officer on December 26, 1983, She holds
commercial certificate No. 47316450 with alrplane single/muitiengine land and instrument
retings. She had flown a total of 3,161 hours of which 187 hours were in the F-27. She
had flown 278 houss, 83 hours, and 3 hours, respectively, in the previous 80 days, 30 days,
and 24 hours, respectively.

Her first class medical certificate was issued Movember 14, 1983, with no
limitations.

Flight Attendan! Diane Turnbull

Flight Attendant Diane Turnbull age 22 completed her initial F-27 training on

December §, 1082, Her most recent recurrent emergency trainiie was completed
January §, 1984,
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APPENDIX C

AIRPLANE INFORMATION
Fokker F-27-100 N143PM

The airplene, manufacturer's serial number (SN) 101(:8. was manufactured in
1958 in Holland and purchased by Pilgrim Airlines July 20, 1882. The total airframe time
was about 41,966 hours, and 40,300 landings had been made. The alrplane hed been
maintained on an FAA-approved continuous maintenance prograr. The moest recent
imaintenance check was completed January 7, 1884, ALl FAA Airworthiness Directives
through 83-24 ware 2ompleted.

Powerplants

Total Time Since New (TTSN):
Total Time Since Overhaul (TTSO0):

Total Time Sincu New (T'TSN):
Total Time Since Overhaul (T'TSO):

Left Engine
S/N 10040

34,008 Hrs.
485.0 Hrs,

I eft Engine
5/N 175/88/140

19,181 Hrs.
4685 rs.

Right Engine
S/N 6268

31,608 Hro.
4,468.0 Hrs,

Right Engine
S/N DRG/12/61

20,550 Hrs,
2,185 Hrs.

Propeller Control Units (PCU) 38/168 318/63
(Type CU-86E)

Blade Serial Nos.: No. 1: A-172702
No. 2t A-124305
No. 3: A-112716
No. 4 A-1243504

A-104262
A-126502
A-104280
A-125511




-30-

APPENDIX D
TRANSCRIPT OF COCKPIT VOICE RECORDER

Cockpit area microphone voice or sound source
Fadlio transmission from accident aireraft
Voive identified as Captain

Volae identified as First Officer

Voloe identified

Unknown

Unintelligible word

Nonpertinent word

Break in continuity

Questioneble text

Editorial Insertion

Pause

Times are expressed in Greenwich Mean Time.
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AIR-GROUND CR@RMICATIONS

=11 F

a XWINRILY

Okay, we bzve four lights out
{fourteen five)

Tewps 2ni presszures sre wirhin limics
aud ah, ——— gnd * ®

Eighty knots

Vee one, vee R, vee two

ind gear up

19:42:19
CAM ((Sound c=f decreasing engine RPM})

19:42:2C
CAM-1 lLeft ¢gagine we just lost it

19:42:22
CaM—3 Okay keep her going

19:42:26
CAM-1 okay. iec’s feather the left one, power
lever back

19:42:27
CAX {{Sound of decreasing RPM))

19:42¢
CAM~-1 Keep; the {right) one gsiog




19:42:44
CAM

19:42:55
CAM

similar te gear lever actuatiom))

of impace})

of impact cesses))

of electricsl shutdown))

Pilgrim thirty five heavy smoke ocming

from the cusber - rignz engine

And the left oze too we're going to
land iz

Ukay, put the geer dovn pliecase

Pilgrim three five the eguipsents
on the uzv
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