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NATIONAL TRANSPORTATION SAFETY BCARD
WASHINGTON, D.C. 20594

ATRCTAVYT ACCTDENT REPORT

Adopted: June 28, 1979

ANTILLES AIR BOATS, INC.
GRUMMAN G21A, N7777V
ST. THOMAS, YIRGIN ISLANDS
SEFTEMBER 2, 1978

SYNOPSIS

About 1021 A.s.t. on September 2, 1978, an Antilles Air Boats,
Inc., Grurman G21A, operating as Flight 941, crashed while on a passenger
flight from St. Croix to St. Thomas, Virgin Islands. The plane crached
after the left engine failed and level flight could not be maintained
with one engine. The captain attempted to fly the aircraft in ground
effect, about 20 to 50 feet above the surface of the water. The aircraft
struck the water when single—engine flight could not be maintained even
ir. ground effect, cartwheeled around the lelt wing, and broke apart.
The captain and 3 of the 10 passengers were killed, and the aircraft was
destroyed.

The National Transportation Safety Board determines that the
probable cause of the accident was the inability of the wzircraft to
sustain single-engine flight and the captain’s decision to attempt to
fly the aircraft in ground effect rather than attempt an open sea
emergency landing. Single-engine flight was not possible at any altitude
because of the drag induced by the loss of the engine cowl, the decreased
efficiency of the improperly maintained right propeller, and the overgrossed
condition which resulted from a deficient FAA supnlemental type certificate.

Contributing to the accident were the company's inalequate
maintenance program, the management influence which resulted in a disrcgard
of Federal Aviation Regulations and FAA-approved company maintenance pollcies,
inadequate FAA surveillance of the airline, and deficient enforcement
procedures,

Contributing to the faralirie: in this snrvivable accoddent was
the captain's failure to briefl passeny. 's vroperly on emergency procedures.
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1+ FACTUAL INFORMATION

1.1 History of the Flight

On September 2, 1978, an Antilles Air Boats, Inc., Grumman
GZlA, N7777V, was operated as Flight 941, a regularly scheduled passenger
flight from St. Croix to St, Thomas, Virgin Islands. The aircraft had
departed St. Croix earlier that day and had flown four other [lights
befure Fiight 941, The captain ot Flight 941 had flown the aircraft on
all previous flights and had accumulated abcut 2.5 hours of flying time.

Ten passengers, including three children, boarded Flight 941
at ft. Croix, The captain prepared the weight and balance for the
fiight. Mc £light plan was filed, nor was one required; flight following
was conducted through company facilities. With the 2% lbs of baggage
«d about 480 1bs of fuel on board, the gross weight of the aircraft was
8,269 1bs at takeuff, which was below the 8,750-1b maximum allowable
gross weight,

The passengers vere on board the aircraft shen the captain
entered and walked throupn the passenger compartment Lo the cockpit.
The 13-year-old passenger seated in the right cockpit seat stated that
the captain sat down in the left cockpit secat, took off his sunglasses,
and placed them in bis shirt pocket. He did not wear eyezlasses during
the flight.

Only one passenger stated that he heard the captain brief
passengers concerning emergeoncy flotation gear and emergency exits,
All cother passengers, including the passenger in the righc cockpit seat,
elther stated that passengers were not briefed or stated that they did
not recall a brlefing. All passengers did recall that they were told to
fasten their seatbelts.

Flight 941 took off from St. Croix at 1003 A.s.t. 1/ The
weather was VFR with 25-mi visib{ility; “he wind was from 120° at 12 kns.
Arter takeoff, the afrcraft flew at a cruisiag altitude of 1,700 ft
m.s,].,gf At 1017, when the aircraft was about 5 mi south of the
St. Thomas sea plane ramp, the left engine Failed. Passengers stated
thet they heard a loud "pop" or "clacking noise” which emanated from the
left cngine.  The cowling wos missing rrom the engine, and a dark object
hung beneath the engine. Passeungers who observed the captain stated
that he immediately feathered the left propeller and shut down the left
engine. They saw him advance the throttle of the right cngine to maximom
power setting. Although they dfd not Teel the aivcraft vaw to the left,
at least one pussenger stated that the aircraft was then flown with the
teft wing lower than tie right wing,

All tlwes hereln are Atlantic standard time and are noted on a 24-hour
¢clock.
All altitudes herein are cxpres-ed in mean sea level unloss othorwise
noted.




At 1017, c¢he captain transmitted, "Saint Thomas Tower, Antilles
77 Victor, T'm about 5 south, I just got engine failure." The tower
controller responded, and at 1017:09, the captain transmitted, "I'm
landing at West Gregerie. 1If you'll get a boat out to me, they'll
disembark the passengers.' At 1019:09, the captain transmitted, "Saint
Thomas, 77 Victor. I'm landing probably pretty far out on West Gregerle.
If vou could be sure to expedite that boat." This was the last transmission
from Flight 941.

The captain of N48550, another Antilles Air BSoats G21A, heard
the exchange of transmissions between Flight 941 and the St. Thomas
tower controller, and at 1020:34, traansmitted, "Tower, this is Antllles
550, I've got him in sight. I'll stay with hiw." This captain stated
thar when ne first saw Flight 941, it was about 2 mi south of Water
Island, or about 5 mi from his pcsition, He turned toward Flight 941,
but as he approached, he saw Flight 941 hit the water. At 1020:46, the
captain of N48550 transmitted, '"Okay tower, leu's get a rescue alircraft
out immediately, He went in the water."

According to the captaln of N4g§550, Flight 941 larded to the
northwest, about .6 mi south of Water Islaud in the open sea, Wren the
aircraft touched down 1t lef: a heavy cpray of water behind it. After
a "rollout" of 3 or 4 plane lengtts, "a large explosive spray of water
occurred, the aircraft appearcu to cartwheel on its left wing, anl

momentarily disapp2ared from ny view." When he reached the acctident
gite, the wircrait was f[loating upside down, Initially, he saw no
survivors but .oon saw them appear around the wreckage., He circled the
accident site sud attempted to guide pleasure and {ishing boats tc¢ the
area., He stated, "The water was quite choppy with many whitecaps handi-
capping, visual observation,”

Atter the left engine was shut Jown, the passengers statad
that the aircrafc began a gradual descent to the water. There was no
buffeting or any abrupt motions. Some passengers believed that it was a
normal approach to the water. Passengers did not see the flaps extended
during the descent. At no rime after the loss of the englne did the
captain bilef the passengers on a possible water landing.

The passenger ta the right cockpit scat recalled that the
ajcspecd tndica ed aboul LOU wpl during the descent.  He also obsarved
a 300-400 fpm rate of descent on the vertical speed indicator. The
captain had his left band on the control wheel, and his right hand on
the right throttle until impact. As the alrecraft apprvached che water,
the alrspeed was still about 100 mph. The passeng~r in the right coekplt
seat saw whitecaps on the water and high sea swells, He believed that
the right engine was being operated st a high power setting as the
aircraft hit the water, Another passonger recalled 5- to 6-ft swells,
which were moving from the southeast,
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Other passengers also believed that the aircraft was approaching
the water at a fast speed. Some passengers recalled that the aircraft
was level at impact; some recalled that the right wing was down. The
impact was hard and the aircraft bounced. Most passengers stated that
after the first bounce, the captain placed both hands on the control
wheel and turned it to the left. When the aircraft struck the water,
the left wing dug into the water and the aircraft cartwheeled, pivoting
on the left wing,

The aircraft broke apart after the cartwheel and sank within
a few minutes. The aircraft came to rest on the bottom of the ocean in

85 ft of water.

The accident occurred during daylight hours at latitude 18°
18" N and longitude 64° 58' W.

1.2 Injuries to Puisops

Injuries Crew Passengers

Fatal 1 3
Serious 0 7
Minor/Noune 0 0

Damage to Aircraft

The aircraft was destroyed.
Other Damage

None

Personnel Information

The captain was properly certilticated and trained for the [1light
in accordance with Federal Aviation Administration (FAA) requirements,
(See Appendix B.)

The Safety Board reviewed his last five first-class medical
exaninations. In June and Becember 1Y9/6, his near vision was tested as
20/60 in both eyes. After each examiaation, his medical certificate had
the Limitacion that he must possess corrective lenses for near vision
while flying. In November 1977, and at his last first-class physical
examination on May 9, 1978, his uncorrected near vision was 20/20;
however, both medical certifilcates contain the limitation of: "Holder
shall wear corrective lenses for near vislon while exercising the
privileges of his atrman's certiflcate.”

g o
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) % During the same five physical examinations, the captain's
3 uncorrected distant vision went from 20/20 for the right eye and 20/30
for the left eye to 20/40 for both eyes, None of the five medical

; certifilcates issued during thils period contained the limitation that the L'
‘ captain must wear corrective lenses for distant vision, e T
t;i 14 CFR 67.13 and 14 CFR 67.15 state that to be eligible for a ]

first— or second-class medical certificate, the applicant must have:

"Distant visual acuvity of 20/20 or better in each eye
separately, without correction; or of at least 20/100

in each eye veparately corrected to 20/20 or better with
corrective lenses in which case the applicant may be

. qualified only on the condition tnat he wears those

R corrective lenses while exercising the privileges of

| his airman certificate.”

ST

14 CFR 67.25 states that after a medical certificate is issued,
it is valid unless the Federal Air Surgeon reverses the issuznce. The
Fecera! Alr Surgeon must reverse the issuance of the certificate within A
60 days of the date of issue, g\

1.6 Aircraft Information

“he aircraft was certificated according to Federal Aviation
Adwinistration (FAA) regulations. The Safety Board requested all
records and logboocks related to N7777V from the company in order to
determine tle adrworthiness of the aircraft. The following records were
not availablz: The aircraft logbook, which was nct recovered from the AF TR
wreckage, and the logbook sheets (Form M2-6) for August 28, 293, 30, and E L
31, which were supposed to be filed with the Maintenance Coordinator. b,
Although prop:ller logbooks were supplied, they did not match the serial
nunbers of the propellers recovered from the aircrzft. The company
could glve no reason for this discrepancy. After company officials had
stated that the alrcraft did not fly between August 27 and September 2,
1978, the Vice President-Assistant General Manager stated, "I have not
seen nor to my sSest information and beliet does Ant:illes Air Boats,
Irc., have the eircraft flight log sheets of NV777V in our possession
for 1he period August 28 to September 2, 1978."

N7777V was cue {or a number 6C airframe malntenance inspection
when the total airframe hours reached 16,897.4 hrs, Although the last
available logsheet, dated August 27, 1978, indicated a total of 16,890.6 hrs,
the company's Daily Alrcraft Status Report effective 0700 hrs on August 29,
1978, showad 16,897.2 hrs on the airframe, Durinug the investipation,

welght aod balance cheets were discovered for N7777V for August 28, 29,

30, and 31. Although the sheets did not reflect flight time, they did

prove that the aircreft flew those days. After belng confrontaed with
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this information, the Vice President—Assistant General Manager admitted
that the aircraft had been flown on those days, and he compiled the
scheduled flight time for August 28 through August 31 from the weight

and balance sheets. The times vere: August 28 ~ 6.1 hrs; August 29 -
5.9 hrs; August 30 - 5.1 hrs; August 31 - 3.1 hrs. The total of 20.2 hrs
were not reflected on the August 29 or the September 1 status sheets.
This time, plus the 2.5 hrs flown on the day of the accident, placed the
airceraft about 22.5 hrs beyond a required scheduled inspection at the
time of the accident,

After the airercft had flown 6.1 hrs on August 28, it exceeded
the legal inspeciion limit. The aircraft Daily Maintenance Log {M2-9)
for August 29, 30, 31, Septeuber 1 and 2 should have reflected this
fact; a mechanic could wot sign the aircraft logbook to certify the
airworthiness of the aircraft. Furthermcre, no pilot could accept the
aircraft with the time expired or without a maintenance release. Since
the aireraft was flown on those days, either the logbook times and
maintenance velease were falsified, or Antilles captains accepted the
aircraft knowing vhe aircraft exceeded the inspeciion limic. The aircraft
was flown by the following pilots on the days indicated: August 28--
President; August 29--Vice President—Azslstant General Manager; August 30—
President and a line captain; August 31--Presideunt; and September 2--
President.

The Maintenance Coordinator stated that on August 27, he
jnformed the St. Croix maintenance foreman to expect N7777V in for a aC
{aspection. However, he noted, on Aujzust 28, 29, 30, 31, and September 2,
that the aircreft was not in for inspection but was flying. Furthermore,
he did not receive any log shec.s for those days, so no time was being
added to the total airframe time. As a result, he stated th:t the
logbooks probably ccitinued to reflect the total on August 27, or .2 hr
left until inspection. He mentioned the situation tn the President who
was his direct supervisor. He believed that any further action was not
his responsibility. The Maintenance Coordinator stated that there were
other times in 1977 and 1978 when aircraft were flown beyond scheduled
inspection times. Generally, the alrcralt were needed and no nalntenance
capability existed to perform the inspection.

Yhe Maintenance Coordinator further stated that when an afrcraft
was flawr bevend an inspection limit, "it was more of a practice of (the
President) not to record (any flight time) than to record it." He
stoted that he was avare of times when falsifled aircraft logbooks were
presented to FAA inspectors, According to the Maintenance Coordinator,
the President and other cmployees were aware that falsified logbooks
vere presented to FAA offleials nn valid records.

Personnel In the {light operations department and the night
maintenance supervisor from $t. Thomas were aware that N7777V was belng,
ftowr. beyond the scheduled maintenance Inspection limit.




The Vice President—Assistant General Manager stated that he
was not aware that N7/77V was overdue for an inspection when he flew it
on August 29, The logbook snowed there was sufficient rlight time
remaining for the trip, and the log was signed by a certificated mechanic.

E the line captein who flew N7777V on August 30 stated that, wher he

" looked at the logsheet, there was sufficient time vemaining for him to

' fly his trip and that the logsheet had been signed by a maintenance

person who certified the airworthiness of the alrcraft,

The left engine was Installed on N7777V on March 25, 1978, and ' .
gince then the aircraft had undergone 10 engine and airframe inspections. -
3 The renords related to the left engine were incomplete. Officials from 3
v g the repair station that received the engine before it was installed =
: could not substantiate that the proper records were available to prove E
; that the engine was airworthy, Furthermore, there was no work order »n -

y; file for the installation of the engine. No repair and alteration N
;1? Form 337 or serviceable parts tag accompanied the engine. :L N
!
1 The maximum gross takeoff weight authorized for N7777V was
g 8,750 1bs. At takeoff, the aircraft weighed about 8,268 1lbs. This
il included 480 1bs of aviation fuel. The aircraft was within the prescribed
] center of gravity limits. About 64 lbs of fuel was used before the
; accident.

b
:j;: 1.7 Meteorological Information

The surface observation taken by FAA personnel at the
Harry S Truman Airport at St. Thomas near the time of the accident was
as follows:

094%, record; clouds--2,500 ft scattered, visibility--
25 mi, weather--rain, temperature--81°F, deupoint--69° F,

wind--120°, 15 kns, altimeter--30.04 in; remarks--rain began
0939,

The temperature at sea level was 88°F, and computed to
79°F at 1,700 ft (adlabatic lapse rate of 5.4°F per 1,000 fr),

The surface winds at St. Thomas and St. Croix for the morning
of the accident were consistently 1207 at 12 to 15 kns. The winds
aloft, as recorded at San Juau, Puerto Rico, were 847 ftr--110" at Ll kas,
and 1,714 f--108° at 14 kus.

The Coast Guard Assistance Report reported the wind at the
accldent site between 10.1 and 20 kns and the sea state as 5 o 6 ft,




éids to Naqigption

Not applicable,

Communicggipns

No communications problems existed.

Aerodrome Information

Not applicable.

Flight Recordeis

There were no recorders installed, nor were any required.

1.12 Wreckage and Impact Information

The aircratt landed in the open sea and broke up almost
immediately. The fusalage, empennage, and wings, with both eugines
attached, sank in 85 ft of water. All pieces came to rest on the bottom
of the ocean close together. Divers recovered all major sactions of the
aircraft with littie additional structural damage.

The entire wing section, including both engines, remained
atcached to the fuselage. However, the wings separated from the attachment
points at the leading edge and peeled rearward, remaining attached only
where the trailing edge of the wing was joined to rhe fuselage. (See
figure 1.) The right cabln wall structure remained attached to the
wing. The wall separated from the fuselage along a vertical line from
rhe wheel well to the right cockpit side window, and horizoncally about
1 ft below the cabin windows. The left cabin wall was torn diagonally
from the top of the left side cockpit window, through the cabin windows,
to che floorline ar the base of the main entrance door.

The hull remained intact. There were no teirs or scparations
in the hull below the floorlioe, but there were some bucklies evident.
All landing gear parts and assembliecs were undamaged.

The cockpit entry door frowme was broken on both sides, and the
bulkhead between tlhe cockpit and the abin was bent [orward toward the
cockpit., The frome of the maln entrance door on the left side of the
aircraft was separated a2t Station 24, and there was a large break in the
fuselape just aft of the main entrance door at Station 26, 'There was a
large Dbuckle in the left side of the fuselage at Statfonas 28, 29, and 30
from the top of the fuselage to the floor 1ine. The right side of the
fuselage at Stations 206 and 27 hoad a deep compression buckle from the
top to the hull 1lne,




Figure 1. Wreckage of the aircraft 85 feet below
the surface Ncte No. 1 shows the right cabin
wall structure still attached to the wing.
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The empennage separated from the fusilage at “tation 33 with
upward bending at the separation. The horizontal stabllizer spar was
attached to the vertical stobilizer spar. The vight side of the horizontal
stabilizer was bent downward at the strut attach point, and the center
of the strut was buckled downward. The right clevator spar was separatod
at the center hinpge. The rudder top hinge was lent upward at an 86° angle

'

between Stations 2.1 to 254. The underside skin was buckled,

The left wing ouchoard end of the aileron at Statlon 256 was
bent upward 95°. The leading edge at Station 178 had & 10~in hole with
white paint in the area of the hole. There were additional scratches,
dents, and white paini smears iu the leading edge outboard ot the engine
from Stations 111 to 226. Tae left float forward strut separated from
the attach point and punctured up through the lower and unper skin. The
strut atiaching boits were pulled off with the bolts still in the fitting
holes.

The right v g from the tip to Station 279 was bert up. «xd
90°. Couwpression damage was evident. From Station 279 to 196, the
leading edge was undamaged. However, the aileron in that area was bent
and broken inward. The float was crushed and pushed imvrard, with the
fvort upper fitting eye section pulled out by tension. The rear uppe~
fitting eve sections were pulled out to the aft and to :he ieft.

All control surfaces were accounted for, and all damage to the
control linkages, cables, and pulleys resulted from breakup.

The right engine ring cowling and accessory cowling were
dented and wrinkled on the outboard side. The left engine ving cowling
was missing., The rieht propeiler was in flat pitch and the left propeller
was feathered. The do. 5 cylinder and piston were separaced from the
left engine and the master rod (No. 5) was broken. A}l cylinder hold-
down studs of the Ne. 5 cylinder were broken.

1.13 Hfedical. _and Pathological Tnfornation

There was no evidence of pre-impact incepacitation of the
captain, The cause of death ¢f the capiain and three passengers was
drowning. £fach exhibited multiple contusions, abrasilons, and lacerations.
These passengers were seated in the two left rear center-facing seats,
and the rearmost, forward-facing seat.

The 13-year-old boy seated ia the right cockpit seut suffered
a minor cut on his left arm, a bruise oa the left side of his chin, and
a bruise on hie left forehead. Survivors from the cabin suffered
lacerations, bruises and abrasions. One survivor suffered a compression
fracture of the l-1 vertebra. Three children received minor cuts and
bruises, bu. were classified as seriousty injured because they remained
hospitalized for more than 4B hours,




Fire

There was no filre.

1.15 Survgyal Aspects

Survivors were rescued by private tats which were in the
vicinity of the accldeni. They were divecied to the accldeat site by
the captain of W48550. We stated “hat the nearest boat was 2 to 3 mi
away when the plane crashed., The U.S. Coast Guard was not notified
untll 1045 because tower controllers aud Antilles personnel were not
able to contact the Coast Guard by teleprhone. The U.S. Coast Guard
arrived at the accident site at 1125,

The a-cident wd¢s survivablz, When the aircraft cartwheeled,
the cabin ceiling aud right wall separated, which greatly enhauced
egress from the cabin and cockpit. The passenger seats wera mounted on
floor channel structures which, in turn, were fastened to the flcor of
the cablu. During the accident sequence, the floor channel structures
separated from the floor, and most seats and floor channel structures
ware found outside tlie cabin., No cabin seatbelts failed, and thiee were
found buckled. Both cockpit seats remained in place in the cockpit.
When part of the pilot's seat failad where the inbuvard sesibelt was
attached, the pilot's restraint system failed completaly. There was no
shoulder harness installed, nor wes one required.

Survivors extracted themselves trom the wreckage and clung to
any floatable object they could find until they were rescued. No
lifevests were used, although they were located below each seat, Some
of the seat cushions did float and were used by some survivors for
flotation assistance. The foam in the cushions wasg not flotation foam,
and the survivors s:tated “hat the vinyl cushion cover became very
slippery in the water. Since there were no straps or handholes on the
cushions, ‘hey could - ot be used easily te provide flotation aild. Thece
were no life rafts on board, nor were they required. ‘Ywo survivers who
could not swim wece kept afloat by other survivors.

1.16 Tests and Research

1.16.1 Grumman GZ1A Certification

The Grumman GZlA was certificated initially based on the
Airworthiness Requirements for Alrcraft Aeronautics Bulletin 7A.
Bulletin 7A, dated October 1, 1934, required that multiengine ailrcraft
must be capable of maintaining level flight with one engine shut down
and the propeller feathered., Level flight had to be maintained at an
altitude of at least 1,000 ft for amphibious ailrcraft. The bulletin
stated further that multiengine aircraft must be capable or climbing
from sea level to 1,000 ft with one engine shut down. Bulleiir 7A did




not specifv that a minimum rate of single-engine climb had to be maintalined,
oi that the climb to 1,000 ft be ¢:complished in a certain time limit.

Since the Grumnan G21A wae certificated under Bulletin 7A, it
had "grandfather rights.” As new airworthiness and performance raquirements
were cstablished by regulation, the G21A could continue to operate in
Part 91 and Part 135 coperaticns under vertain conditious according to
Lhe certdfication requiremente o7 PFullevin 7A.

The G21A had been operated with a maximum gross takeoff weight
ol 8,000 lbs for most of the 45 years since initial certificaticn. In
Mar<h 1%7¢, Catalina Airlinesg, a California-based G214 commuter cperator,
requested that the FAA Western Ragion Engineering and Manufacturing
Branch approve a supplemental type certificate (STC) which would increase
the maximwn gross takeonff weipht from 8,000 1lbs te 8,700 lbs, or almost
9 percent.. No structural or powarplant changes were required accordiag
to the request. Catalina Airlines submitted the necessary paperwork.
The Western Region project mansger accepted a verpal report of the
developmental flight tests by (atalina Airlines that the aircraft wculd
meet the performance and engine cooling requirements of Bulletin 7A.

The project wmanager i{or the 3TC was: /i) The Chief of che
Alrecratt Modification Branch; {(2) the flight engilneer on the test
flight; and (3) the FAA official authorized tc apyurove the STC., The

review process for the Western Region requiree that a type inspection
report, the final summary of the work done to create the STC, be reviawed
after the work is completed. The revizwiag authority was the Chief,
Flight Test Branch. However, the 3TC can b~ issued befoure the type
inspeciicn report is reviewed., In the STC requested by Catalina Airlives,
tite flight test was made on April 4, 1978, the STC wes issued on

April 5, 1973, but the type 1aspectdon report was net reviewed and
approved until Novembor 13, 1978,

The project manager prepared a standavd type inspection
authoxrization which outlined the flight test provcam. The FAA Order
B110.4 Type Certificate outlined the vasks which must be accompli-zhed
pefore a test flight. These requirements were, in part, as follows:
(1) "Instruments, gages, reccerding devices, ete., which are used in
official flight tests wmust have Deen vecentdy calibraied by a qualified
agency and afridavits furnished," and (2) "The manufacturing inspector
should witness the welghing of the aircraft and verify scale accuracy."”
However, neither of these tasks were accomplished. As part of the test
conditions, the project engineer and the test pilot elected to simulate
a zero thrust condition on the left engine instead of shutting Jown the
engine and feathering the propeller., This procedure is accepcable only
1f zero thrust is determined properly.
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Th=e test flight aircraft wes a Catalina Alrlines G2la whinh
fiud been cverhauled recently, Two Pratt and Whitriey R985ANL enginses
were o be used., The STC required that takeoff power of 450 horsapower
be appliad for 1 minute an’ then wmaximum continuous power of 400 horsepower
b applied.

On april 4, 1976, a 25~minute test flight was sade. The
single-~engine climb performance portion lasted 7 minutes, Although the
projuct englneer stated that the flight "started out as primarily a
cooling test,” the aircraft was flown in a single-engine configuraticn
from the surface to 1,000 ft. At that point, th project manager and
the test pilot determined that, since the cooling test was socuisfactory
and the aircraft did climb te 1,000 ft, the requirements of Bulletin 7A
were satisfied. Furthermore, since the tokeoff weight was about 8,808 1lbs,
a verbal request was made by Catalina Airlines and approved by the project
manager to set the maximum gross weight at 8,750 1bs., The STC, SA 3630
WE, was approvad and issued April 5, 1973,

At that point, the prolect manager was not awar~ that the
engines on the test aircraft were not RI85AN]1 engines, but were RYBSAN14P
engines, The diffzrcice 18 in the carturator and will result in 465
horsepower at takeoff power and 410 horsepower with maximum continuous
power when the ANl engine power settings were used. In addition, the
zero thrust determination duripg the test was incorrect; it actually

provided some thrust on the left engine. Finally, the aircraft weight
was lncorrect; the actual weight at that time was more than 8,300 lbs.

STC BA 3630 WE was purchased by Antilles Air Roats in May
1978, and applied o N7777V. Although the STC authorized the aircraft
to operate up to 8,757 1bs, Antilles Alr Boat's procedures limited the
aircraft to 8,500 1lbs. '

When N7777V crashed on September 2, 1978, the FAA Southerr
Region e~ *acred the STC project menager to vequest performance data on
the G214. Theve were no data, however, since under Bulletin 74 no
specific rates ¢f climb were required; and ro data were recorded durirn
the STC flighc tzast.

On September 8, i¥/8, the Southern Region placed a 7,800~-1b
welght restriction on the operation of Antilles Afr Beats G2lA aircraft
while extensive maintenan.e program revisions were made, When the
revisl.ns were complete, Antillles Alr Boats requested that the weight
restriction b removed. The Southern Region schedulerd a serles of G2lA
test flights to determine if the typical Antilles G21A could perform at
8,000 lbs cud higher welghts,

A series of test flights were conducted by the FAA Southern
Regilon on November 2, 3, 4, and 5, 1978, at weights between 7,6(C9 lbs
and 8,179 1bs. The right propeller had been filed to minimum limits and
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considered to be a typi~al minimum service propeller. Four single-~

engine test flights were flown with the laft engine at zero thrust

before the aircraft sxperienced an inadvertent autofcather of the
operating right cagine. A forced landing was made, and the aircraft

sank into the water shouvtiy thereafter, Most of the f{light test data

was lost ir the accident. However, from data FAA persornel could recall,
a graph was constructed which indicated that at sea level, on a standard
day, positive ciagle-engine climb could be achieved a2t a meximum gross
weight of about 7,775 lb-  Level single-engine fiight could be maintained
at: a maxinum weight of about 7,750 lbs., FAA perscnnel involved in the
flight *ests staced thet because the flight testing had not been complated
and since they did not nave full benefit of all the data, the information
was inconclusive., Furthermore, thie minimum service condition of the
propeller detracted from the validity of any of .he data,

After the Scuihern Region test flight which resulted in the
logs of the GJ1lA, the data recalled was passed “0 the Western Region
Flight Test Branch, along with the details of the accident., As a result
of the information passed by the Southern Region shortly after the
November & accident, the Chief, Western Reglon Flight Test Branch,
stated that they began to have second thoughts on the validity of STC Sa
3630 WE regarding the ''remarkably lower climb performance" which was
cbserved by the Southern Region., However, on November 13, 1378, the
Chief, Western Region Flight Tes: Branch. the reviewing authority for
STC SA 3630 WE, approved the type inspection report on the STC.

The Western Region began to plan for new flight tests to
revalidate the 81TC performance data. Meanwhile, the Southern Region, on
December 7, 1978, conducted two evaluatici flights in Antilles G21A aircraft
to explore the single-engine ,erformance at 8,000 1lbs and 8,200 lbs.

The evaluation flights were conducted by the San Juan GADO, but were not
conducted according to FAA-accepted test flight procedures according to
the Western Region Chief, Fliekht Test Branch.

During the evaluation flights, the aircraft was .ound to b=
abie to meet Bulletin 7A requirements at 8,200 1lbs. Based on these
data, the Chief, San Juan FSNO, wrcte a letter to the Chief, Southern
Region Flight Standards Division, stating, "Armed with this data, we
recommend that Artilles Air Boatc be pernitted to ve-ime operations at
8,000 pounds gruss takeoff weight.," The request was not approved by the
Scuthern Region.,

On February 13, 1979, the Western Region attempted to duplicate
the performance data which was the basis for the original issue of STC
SA 3630 WE. In contrast to the April 1978 test, the Weater.. Region
required verification of the aircraft weight and calibration of the
Ingtruments. The left engine feathered during the single-engine climb
tests. At 8,750 1bs and at an altitude of 1,500 ft, a 3-minute single-
engine, single-heading climb was attempted. At the end of 3 minutes, a
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rate of sink of 72 ft per minute was established. At that point, the
flight test was termirated. According te the project manager, "...it
was pretty obvious that 72 £t minimum (rate of sink) wusn't going to
meet (Rulletin 7A)." As a result, the Western Region cancelled the STC
on February 26, 1979.

The (hief, Western Reglon Flight Test Branch, stated that ihe
reason there was such a narked difference ir performance cetween the
April 1978 apd the Febrnacy 1973 flight tests was: (1) One uscd zoro
thrust while the other omployer actual feathering of the left engine;
i« . ia che second test, instruments were calibrated; (3) in the second
test, power was set properly according to the type of engines: and (4)
“n the second test, aircraft welght was proper. He also stated thet in
the first Western Region flight test, cooling, not performances, had beern
the principal objective, and that overall, the first flight test was not
as rigorously conducted as it should have been.

After the February 13, 1079, test, the Chief, Western Region
Flight Test Branch, required the computation of the maximum gross wefght
at which the Grumman ¢21A could meet the climb requirements of Bulletin
7A using 400 brake horsepower. The computations were based on data,
which were described as "mediocre quality;" these data were measurad on
February 13, 1979. The maximum computed welght at which the G21A would
meet Bulletin 7A requirements was 8,150 1bs on a standard day.

1.16.2 Performance

The two cowled nacelles of the Grumman 21A represent about 20
percent of the total drag on the aircraft. This figure includes the
increase in drag due to wing/nacelle interference. NASA has conducted
cowled and uncowled engine drag studles, which concluded that a cowling
reduces engine drag conservatively hy 40 to 50 percent, The loss oi a
cowling will approximately double the drag of that engine and increase
the total drag about 10 percent.

]

There ar~ no reliable data available to indicatt the actual
maximum gross weight that the Grumman G21A will carry, and the FAA
flight teste rilating to the G21A have been contradictory. As a resclt,
the performance cé.ability of N/777V was determined from an extrapolation
of the data which was recalled from the Novembher 2, 3, and 4, 1978, FAA-
conducted test flights. Although these tests were conducted with a
minimum service right propeller, tae recalled data should approximate
the actual flight and performance capabilities of N7777V, An extrapolation
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from the test flight data indicates that, at a gross weight of 8,200

ibs, a rate of descent of about ~100 fpm at sea level would have resulted,
The l0~percent increase .n drag would result in a rate of descent of

abcut -250 fpa. The loss of efficiency of the righ: propeller would
increagse the rate of descent to the 300~ w0 400-fpm range observed by the
passenger.

1.16.,3 Metallurgical Tests

The damaged cylinder pad, the fractured studs, and the fractured
master rod from the left engine were examined at the Safety Board's
Metallurgical Laboratory. Examination of the master rcd fracture, with
the aid of a stereomicrosccpe, disclosed no evidence of fatigue or other
progresglve failure. The fracture was typlcal of tensile tending fron
overload.

Examination of the cylinder pad face disclosed several areas
of moderate to sevare fretting which apparently were caused by a cyelic
motion between the mating surfaces of the cylinder pad and the cylindey,

A detailed examination of the stud fractures, wich the aid of
a stercomicroscope, disclosed that the Nos. 2, 3, 4, and 5 studs had
been failed by low-stress, high-cycle fatigue. The Ffracture features
indicated the fatigue cracks had been progressing for a long period of
tire. The No. 2 stud fracture had been induced entirely by fatigue.
The Nos. 3, 4, and 5 stud fractures appeared to be about 80 to 90 percent
fatigue with the remaining portion of the fractures typical of a tensile
overload failure. The other stud fractures were raused by overload.

1.10.4 Engine Examination

After recovery from the ocean floor, the engineg were examined
at the Antilles Air Boats majntenance facility. On the left engine, all
accesgories were intact, mounted properly, and undamaged. The propeller
was undamaged and feathered. The No. 5 cylinder assembly, piston,
pilston pin, both valve push rods, and a large pilece of the master rod
had separated from the engine. Only the cylinder assenbly was recovered
near the aireraft.

The cylinder head, rocker arm boxes and covers, and the cylinder
barrel were not damaged., Visual inspectton of the cylinder head revealed
no cracks. Altheugh the cylinder walls sere rusted, they were not
scored or scuffed. The spark plugs were not fouled or damaged,

On the crankcase, the No. 5 cylinder mounting pad was uvattered
and distorted. There were numerous gouges or the inside dlameter of the
pad. A deep, heavily gouged and dented arva was located between No. 5
and No. 6 cylinders. This area's roughly squave, parallel sides matched
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the shape of a vonnecting rod. The crankcase web between No. 4 and

No, 5 mounting pads was gouged and battered on the inner surface. The
web or. the vear hal!l of the crankcase was bent outward and conteined the
through belt which was bent. Uhe nut was missing and a portion of the
bolt hole or flre crankcase frort halt was brosen out. All cylinder
mount ing studs were hroken off,

Studs 7, &, 9, and 10 were brokern off belew the mounting pad
surface. The remaining studs were bLroker off .25 in. to .20 io. above
the pad surface. On the pad suriace adjarent to the No., 6 pad, between
mounting studs 3, 4, and 5, the surface appeaved rubbed and fretted.
Opposite this area and adjacent to the No. 4 pad, the surface was
heavily rubbed between studs § and 9. There was a sharp-edged lip
raised np aboat 010 in. to .01l5 :n. around the perimeter of the surface
in this same area.

A rortion of the No, 4 pad on the rear crankcase half was
cracked and hent rearward. All the No. 4 cylinder wounting studs in the
crankcase rear half were broken off.

The rvight engine and propeller exhibited no apparent external
damage. All controls operate’ properly. Ignition leads were connected
properly, and fuel and oll itines were nov damaged. Three cylinders were
examined internally and were in good condition, No damage to the pilstons,
cylinder skirts, crankshaft, master vod, or artlculated rods was evident.

1.16.5 Right Propeller Examination

The leading edges and tips ¢f . i blades on both propellers
had been dressed and reworked to remove «.osion damage, The blades of
the left propeller were reduced slightly in size from that of a new
tlade, On the blades of the right propeller, both the planform and
zirfoil shape had been altered considerably.

[n the rewivke. areas of the right propeller blades, the
leading edge conteour was aot preserved, but appeared to he a flat,
slightly sloped surface. This surface vas not blended swoothly into the
curvature of the camber surfzce. An aiteraticn of the leading wdge
coatour altered vhe airfell sionificantly and could decrease propellsr
efficiency greatly., The original planform did not preserve the original
blade shape. Iinsread, the leading edge swept back to a rounded tip.
Aecording to the propeller manufacturer, the amount of material remowved
and ihe reworked planform would reduce the propeller activity facior by
12 percent. 3/ This reduction would redvce propeller thrust for a given
horsepower, particularly at lower airspeeds,

3/ A nondimensional parameter used in propeller design which def:ines the
relatonship batween propeller diameter and blade width.
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The operator's maintenance personnsl produced a template which
had been used as the limiting prvofile for blade rework. Neither the
maintenance perscnnel nor the FAA maintenance inspector assigned to
Antilles Alc Boats could explain the use for the template. Neither
written instructions nor procedures feor propeller rework and use of the
template were avallable in the maintenance section.

A propeller manufacturer's drawing was found which delined
blade profile and rework limits., It had been provided by the manufacturer
for ure as a pattern for a blade rework template. However, the template
used by Antilles did not match the profile shown on the drawing, and
exceeded the limits on the drawing by about 5 ins. spanwise at the tip.

1.17 Addicional Information

L.17.1 Company Management.

Antilles Alr Boars, Inc., transported about 266,000 passengers
ia 1977. The company employed about 175 employees and operated 15 to 18
alrcraft. The company had maintenance bases in St. Croix, in St. Thomas,
arrd in Sen Juan.

Antilles Air Boats, Inc.; was established by the President-

General Mapager who was alse the captain of Flight 941 at the time of
the aceident. A Vice President-Assistant General Manager was appointed
to assist the Precident., There was also a Chief Pilot. The President
supervised the maintenance program, and according to the Vice President,
made vivtually all decislons regarding the flight operations of the
company. There was no designated Director of Maintenance, although the
company had three maintenance facilities., 7In addition, the President
was also President of Caribbean Alrmotive. Inc.,, an FAA-approved engine
overhaul arnd repair station, Testimony at the public hearing indicated
that .lmost all decisionmaking authority rested with the persons in the
three top management posicions,

The Vice President-Assistant General Manager gstated that the
President of Antilles Afr Boals, "..,.wdas basically a one-man company.
When he was here, theve wasn't any doubt as to who was the President of
the company, who wa< the General Manager, who was the Vice President of
Cperations, who vus the Chief of Maintenance, who was the Director of
Iraffic and S-ies.”

Testimony by the Vice President and the Maintenance Coordinator
indicaced that. the President would disregard regulations, at times, in
order to meet scheduling requirements. This testlmony was substantiated
by N7777V's knowingly being flown beyond the scheduled inspection time,
by the lack of routine records, and by documents in the FAA file on
Antilles Air Foats. The Vice President stated that he and other selected
captains had tlevm aircraft on which inspections were overdue wi ' the
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open or tacit approval of the President. He also stated, '"Well, by and
large, anytime an aircraft was flown beyvond an inspection, it was basically
directed by (the President). In most cases, when (the Presldent) was

here, he was the person who flew the aircraft.”

1.17.2 Operational Procedures

Before a flight, each captain was required to inspect the
aircraft logbook to determine the airworthiness of the alrcraft and to
insure that sufficient aircraft flight time was avalilable to complete
the trip without exceeding a scheduled maintenance inspection. A Daily
Maintenavce Log Form, M2-9 and a malntenance relesse was contained in
every logbook which included this Information. The naintenance release
was signed each day by a licensed mechanic to certify that the aircraft
was alrworthy. After each flight, the log was completed by the captain
to show the time flown on that flight. The time showr on the log was
the scheduled flight time and not the actual flight time.

Once preflight planning was acccmplished, tne captain of each
flight was required by FAA~approved Operations Specifications to brief
passengers before takeoff. The Operations Specifications state, in
part:

"BRIEFING OF PASSENCERS

"Before beginning each flight, the pilot-in-command shall
orally brief all passengers on the following:

{a) location and use of life jackets on overwater flights.

(b) wuse of seat belts.

(c) when smoking is prohibited.

{d) location and detailed operations of regular emergency
axits, including cautloning against inadvertent opening
of these exits in fldight.

{e) passenger interference with operation of flight controls,’

In regard to landing and single-engine operationse, the Airplane
Operating Manuul states, in part:

A, Final Approach
60° flaps will be used except in cases of smooth water
when 30° may be used. No-flap landings will not be
attempted under any conditions, except for inoperative
flaps.

Landing

Check as per check list will be completed pricr to final
approach, About 15" manifold pressure and a speed of

30 MPH produces best results. Downwind :andings will
not be a practice: however, sometimes they are necessary.
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Downwind landings will not be attempted in winds in
excess of 1{) knots. If bad bounce 1s made, use power
to either reccver to a normal position to land, or to
go avound for a new approach, This airplaue has
sufficient power to recover from almost any positicn
into which it might bource.

Singie-Engine Flight

With 8,000-1b gross load, witb simooth paint, and smooth
ailr, the singie-engine ceiling can be wmaintained at
6,000 ftr, although the plane will not c¢iimb up to thie
ceiling. Any unfavorable change to these conditions
greatly reduces the ceiling. To secure best singie—
engine flight, increase the operating engine to maximum
RPM and manifold pressure."

The company's chief pilot stated thal normal procedure for an
open sea landing was to get parallel to the swells before arriving at
200 ft above the surface and as directly into the wind zs pcssible.
Full flaps were to be used on all landings.

1.17.3 Pilot Training

Antilles Air Roats attempted to hire pileots with 20 or nore
years oi aviation experience snl with high total and single-engine
flight time. <1he initial G21a checkout included at least 200 water
landings in order to familiarize the new captain with a wide variety of
surface conditions, 1ln additifon, the new captain received flight training,
equipment and procedures checkouts, and ground school. Annually, captains
rocelve a proficiency flight check; equipment and ground school:; a
written examination of the aircraft, procedures, and regulations; und a
route check. Emergencies, including single-engine operation, were
included in the training. Training was conducted by an FAA company-
designated check ajrman.

The Vice President-Operztions, who was also chief pilot,
stated that before the accideni:, the company instructed its captains
that, if single-engine flight could not be maintained, the air-raft
could Le descended to within 20 ft of the water. At this point, the
aircrat‘ would enter ground effect, 4/ The alrcraft would pick up a few
additional knots of airspeed while leiny flown in ground effect. This
procedure, according to the chief pilot, was in the training manuai and
was demonstrated on all proficilency flight checks. He stated that while
it was to be used only '"when all eise failed,' he had believed it to be

effective regardless of the sea conditions.

4/ A change in the three-dimensional flow pattern of air when an aircraft
nears the ground. The local ailrflow cannot have a vertical component
at the ground plane, thus, the restricted alr flow alterz the wing
upwash, downwash, and tip vortices,
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The Presideat of Antilles Air Boats also believed that an
aircraft could be flown successfully in ground efrfect. In a March Z,
1976, St. Croix Times artic .e, he stated, "Subsiding air always 'botioms
out! arove the suxrface of the sea or land, more than sufficient to
sustain a fully loaded Goose flying on one engine to its destination.
It is the conviction of those of us who have long time service in the
Gooer that the aircraft could have proceeded to St. froix if it had
desconded to 'ground effect' level at approximutely 50 ft above the sea
where unstable, descending afr bottoms out."

As a result of the accident on Septembex 2, 1978, the company
has changed 1its position on the proc:dure. T .o procedure is no longer
taught or advocated, since according to the chief pilot, it is not
effective valess the water surface is calm.

1.17.4 Antilles Air Boats Maintenance Program

At the time of the accident, there was r > director of ma.intenance,
because the President-General Manager superviged the maintenance functions.
The primary maintenance facilities were at St. Croix and St, Thomas. A
licensed mechanic supervised each gtation during both the day shift
(0600-1400) and the night shift (1400-2300). Engine overhauls were
performed at San Juan by Caribbean Airmotive, In=., a FAA-approved
repair station,

The maintenance functions and schedules were coordinated from
the St. Croix station by the Maintenance Coordinator., His duties were,
11 part: Malntain all aircraft, engine, and propeller records; collect
ti Daily Maintenance Log Form, M2-%, and post the recorded flight times
to the logbooks tc determine the hours reiaining until scheduled inspection;
enter the hours flown in the engine and propeller logbooks; prepare on a
daily basis the Aircraft Status Sheets to show the total time, time to
inspection, and the next scheduled inspection for all the aircraft.
Other duties included maintaining a Kardex filing system for serviceable
parts rags, Form 337's, Supplemental Type Certificates (§TC's), and
Airworthiness Directives (AD's),

Ta addition to the missing logsheets for N7777V and the incorrect
propeller logbools, about 75 percent of the index cards in the Kardex
file either had no entries or contained entries 4 years old or older.
Many of the serviceable parte tags did pot relate te parts actually on
aircraft, while some Form 337's, STC's, and AD's were wmissing.

The Maintenance Coordinator maintained aircraft, engine, and
propeller logbooks based on daiiy fuput from the logsheets from each
aircraft. At the end of each day, the logsheets would be forwarded to
the Maintenance Coordinator for postiag. Since the accuracy of the
logbooks, the ma.intenance production schedule, and the scheduling of
alrcraft depended on the Information contained on the logsheets, they
were essential to the safe operation of the company.
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The maintenance inspection schedule was based on a S0-hr
3 intervai. A l0-percent margin was zllowed on either side of the 50~ar
. polnt for initiation of an inspection. Line mechanics inspected aircraft
RG daily before they were released to the Operations Department, Under a

i six-part inspection program cither an engine or airframe inspection was

conducted every 50 hra, The last engine inspection that N7777V underwent

i was a 5C inspection on August 10, 1978. It also had 1C and %C engine
B inspections oa June 21, 1978, and July 11, 1978. Cylinder hold-down
studs were supposed to be inspected during 1C, 3C, and 5C inspections
fur security. The aext scheduled inspection for N7777V was a 6C airframe
inspection.

YW17.5 History of Left Engine of N7777V

3 The engine was a Pratt and Whitney Wasp Jr., R985-AN-14B,
'f; serial No. 19309. The engine was installed on N7777V on March 25, 1978,
t 3 at the Antilles Alr Boats maintenance facility at St. Croix. The engine
3 nistorical reccrds were incomplete. However, information provided by
. the company indicated that the engine had 361.05 hrs when it wus installed
on N7777V, and a total of 898.8 hrs on August 27, 1978. Since the 22.7
hrs flown after August 27 were not recorded in the aircraft records, the
actual total time on the engine was about 921.5 hrs.

The engine was part of a two-engine purchase made from a
California-based aircraft parts corpany. The purchase was arranged by
the General Manager of Ceribbean Airmotive, Inc., through an aircraft
parts supplier. The englines had been bought by the California filrm from
the French Air Force. All logbcoks and records were in French. A
control sheet was prepared hy te French Air Ferce which listed the
total time of the engines, the time since overhaul (TS0}, and the date
of the overhaul, The control sheet listed the engine as having 361.05 hrs
since the last overhaul on September 29, 1967. The fact that the s
overhaul was conducted at a non~-FAA~-certificated repailr sitetion in L
France was not noted on the control sheet. This information was available 3
only from the engine locbook,

The General Manager, Caribbean Airmotive, Inc., and the parts
suppliev selected the tuo enpines with primary consideration given to
low time. The engines were visually inspected. An official of the
California aircraft parts company and the parts supplier who located the g
eungines staled (hat the sale to Antiiles Air Boats, through Caribbean 3
‘irmotive, Inc., was on an "as is" basis., The engines were not overhauled &
before delivery to Caribbean Airmotive, Inc. The parts supplier stated :
that he believed that the engines would be inspected and overhauled 2
before installation, or that they would be used as core engines. 3

The engines were delivered to Caribbean Airmotive, Inc.,
San Juan, on March 10, 1978, with _he engine and overhaul records. ]
Al though Caribbean Airmotive's General Manager could not read Freach, an 4
employee who could read French offered to review the records with her

e
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husband, who was an FAA maintenance inspector. The FAA inspector reviewed
the logs with *he assistance of his wife and returned them to Caribbean
Airmotive, Inc. According to the General Manage», the FAA inspector

told him that " (the rccords) were complete and that the times were

correct as to the (times since overhaul).” The parts supplier, however,
stated that the General Manager of Caribbean Airmotive, Inc., tecld him

the FAA incpector had questicns about the engine times and logs.

The FAA inspector was not acting as a representative of the
FAA when he reviewed the logbooks. He stated that when h2 returned the
logbooks, he told the General Manager tne following:

° The information in one logbook should not be trusted
because of discrepancies noted.
The second engine was out of time.
The French repair station, which overhauled the engines,
was not an FAA-approved overhaul station.
Both engines should be considered core or run—-out engines,
There were some eatries in the logbooks which did not
appear authentic,

There was reason to doubt AD and service bulletin
compliance,

Furthermore, he stated that he advised the General Mauager
that the engines should not be placed in service in their present
cundition.

The General Manager, the FAA inspector, and cthe parts supplier
all stated that the only information the General Mauager of Caribbean
Airmotive, Inc., received regurding the engines, engine times, AD's, or
logbook validity was the information passed by the FAA inspector after
he and his wife reviewed the records, However, the original French
logbook for the accident engine could not be produced by the General
Manager, Caribbean Airmotive, Inc. He stated that he gave them to the
parts supplier to be translated. The logbooks for bothk engines did turn
up in the off’ces of Caribbean Airmotive about 3 months after the accldent.
Notes made by the FAA inspector were still attached. The substance of
the notes substantiated the FAA inspector's statement,

On March 14, 1978, the accident engine was placed on a test
stand and cperated. The Generali Mauager of Caribbean Airmotive, Inc.,
gtated that after the performance test, "The engine run was very good,
all temperature and rpm was normal." The engine loghook, which was
prepared by Caribbean Alrmotlve, Inc., indicated that on March 14, the
englne had 361.03 ars. The engine ran 1 hr that day. Under remarks,
the followinpg statement was recorded: '"Installed on test stand - ran
engine., Checked fur oil leaks - 0.K." The logbook bore the stawp of
the repalr station and the certification that the engine was repaired
and Inspected in accordance with vegulations and was returned for
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service, No work order or FAA Form 337 accompanied the engine when it

was sent to Antilles Air Boats, although 14 CFR 43, Appendix B, requires
one or the other on file with tha alrcraft records. There was no reference
to compliance with appropriate AL's or service bulletins (SB's).

The Antilles Air Boats Maintenance Coordinator stated that
when the engine was recelved, the logbook had the stamp of the FAA-
approved repair station. This stamp verified to him that the engine was
aliworthy. After the engine was installed on N7777V, it operated
normally until the day of the accident.

1.17.6 Viclation and Enforcement History

The TAA Flight Standards District Office (FSDO)} at San Juan,
Puerto Rico, held the air taxil operatinmns certificate for Antiiles Ailr
Roa:s and Caribbean Airmotive, Inc., and was responsible for the surveil-
rance of the operators. The FSDO har 10 inspectors assigned, and maintains
46 air taxi certificates. A maintenance and an operations inspector
were assigned to iunsure Antilles Air Boats operated in compliance with
14 CFR 135. The inspectors were also assigned to survey other ailr taxi
operators. For example, the maintenance inspector was assigned four
additional air taxi operators to Insvect. This inspector stated that he
wvas able, because of his workload, to inspect the three Antilles maintenance
base= about once a montk,

The most recent FAA special inspection of Antilles Ailr Boate
was in June 1978. As a result of that inspection, a letter was sent to
the President of Antilles Air Boats listing 13 findings that were being
evaluated for possible violation proceedings. The findings included:

Use of noncertificated maintenance personnel in situations requiring
certificated mechanics; operation of a G21A alrcraft for 31 days in an
unajrworthy condition because of severe corrosion; the absence of records
to show compliance with specific AD's for inspection of aileron hinge
brackets on G-73 aircraft and cylinders on G21 aircraft; inadequate :
recordkeeping; improper maintenance procedures on scheduled maintenance g
inspections; aircraft equipment lists not current; and improper propeller :
installation.

The investigation report, which was the basis for the 13
findings, concluded, '"Our inspection reveals that Antilles Air Boats,
Inc., is in non-compliance with the Federal Aviation Regulations primarily
i,, the maintenance area. Mauny of the problems can be attributed to the
lack of a Director of Maintenance. This has resulted in a lack of
leadership and coordination within the maintenance organization.” As a
result of this investigation an Enforcement Investigative Repoit was
filed by the Sap Juan FSDO and a $6,000 civil penalty was recommended.
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On March 21, 1978, the San Juan FSDO filed an Enforcement
Investigative Report which recoumended a $6,800 civil penalty. This
report resulted from a March 13, 1978, Inspection which revealed that 68
flights with G21A aircraft were flown in excess of the allowable gross
takeoff weight becsuse the weight and balance forms had been prepared
improperly.

There had been no final dispesizion of either of these enforcement
actions by the FAA on September 2, 1973. Howuver, they were included in
a compromise agreement and $100,000 civil penilty assessed agalnst the
company on September 8, 1978,

On September 28, 1977, the FAA formally notifled Antilles Alr
Boats - the result of the surveillance conducted in March 19%77. The
investiga*ion concluded that "Antilles Air Boats operated unalrworthy
aircrafc in its air taxi operation’ during the period noted. 5.x violations
vere filed, and Antilles Alr Boats was "suhject to a civil penalty of
no’. to exceed $1,000 for each violation of the regulations." The FAA
Scuthern Regional Counsel stated, however, that the FAA "would be willing
to accept an offer in compromise in the amount of $1,000 In full settlement
of those violations. On August 7, 1978, the FAA Regional Counsel accepted
a compromise offer of $500 in full settlement. The violations resulted
from a lack of racords for major modification of aircraft; N7777V was
operated with the right propeller beyond maxinuam allowable wear limits;
and incomplete logbook entries.

On May 5, 1977, Antilles Alr Boats was instructed to correct
several deficlencies found during an FAA inspection, although no legal
enforcement actlon was recommended. However, the letter to the company
stated, "It appesrs that most of these deflciencies are similar to
discrepancies noted during the last SWAP (special) Inspection.' (That
{nvestifation had been conducted in May 1975).

In addition to the September 2, 1978, accident, Antilles Air
Boats had 2 forei accident on April 5, 1978, and a nonfatal accident on
May 18, 1977. Tierc were four incidents reported for 1977 and 1978.

On December 17 and 18, 1776, the President of Antilles Air
Boats plloted a $5-25 Sandringham aircraft while carrying passengers
ticketed on a U.$, certificated alr carrier between St. Thomas and
St. Croix. The $-25 was operated by Antilles Air Boats, Ltd., a ccnpany
owned by the President of Antilles Air Boats, Inc., but based in the
British Virgin lslauds. The aircraft was not of Unitei States regilstry
and wee not authorized for use by Antilles Air Boats, Inc, In addition,
the € 75 was a large airplane--over 12,500 ibs--and antilles Air Boats,
Inc., #as authorized to operate only small alreraft. The subsequent
investigation revealed that the S~25 Sandringham had been operated about
40 times on passenger revenue and nonrevenue flights, including a
January 28, 1977, flight carxrying passengers ticketed on ancthex U 5.
certificated alr carrier.
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The President of Antilles Air Boats acknowledged that he had
operated the $~25 as charged on December 17 and 18, 1976. Fe stated
that ne used the $--25 because an "emergency' existed. The ¢mergency was
the lack of other transportation back to §%. Croix, and the lack of
hotel accommodations on St. Thomas, As a result of these flights, the
Chief, San Juan F3D0, sent the following message tc the Chief, I'light
Standards Division Southern Region:

"{The President) had been counseled on numercus occasions on
the need to olLtain proper certification in order to operate the S5-25
comnercially in the USA. We believe he will continue to operate the
S-25 regulations to the contrary notwithstanding.

"We recommend that a cease and desist ccde~ be igsued."

Instead of a ceane and desist orxrder, on August 4, 1977, the
FAA Southern Reginnal Counsel sent a letter ¢o the President of Antilles
Air Boats, Inc,., gtating:

"As a result, you have committed violations of Sections 61.3(b)
and 135.9 of the Federal Aviation Regulations.

Under Section 901(a) of the Federal Aviation Act of 1958,

you are subject to a civil penalty of not to exceed $1,000

for each violation. However, after having carefully considered
all of the circumstances of this case, we would be willing to
accept an offer in compromise in the amount of $500 in full
settlement of those violationa, ¥nclosed is a copy of the
compromise procedure,"

A total of $1,500 in civil penalties wae assessed as a resalt,

As a result of the September 2, 1978, accident, on Septembor 8,
1978, the FAA Southern Regilon Flight Standards and Regional Counsel
representatives met with the management of Antilles Air Boats to discuss
unresolved investigative reverts and the conditions discovered during
the investigation., A $100,(00 civil penalty was levied. However, a
compromise was again reached. A letter of agreement was signed between
the two parties, and the fine was reduced to $10,000 with the remainder
held in abeyance. The $10,000 fine was gettlement for five previous
Enforcement Investigative Reports which had been filed by the San Juan
FSDO. Included ir. these reports were the 13 violations discovered in
the June 1978 special inspection (recommended $6,000 fine); the 68
weight and balance violations of March 2L, 1978, ($6,800 recomnended
fire); and the 6 viclations of September 28, 1977, ($6,000 fine possible).
According to FAA correspondeunce, "fen thousand is tc be paid and $90,000
will be held in abeyance, providing they (Antilles Air EBoats) continue
to comply with the Federal Aviation Regulaticns referenced in the investi-
gative reports to the satislaction of FAA irnspectors."
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The Chief, San Juan F3LO, stated that as a result of ti
evidence Jiscovered during their investigation ol the Septemoer 2, 1978,
accident, Antilles Air Boats, as a corporate entfty, has openly disregarded
the regulations,

e om0 LT iR

1.18 New Investigative Techniques

Hone

2. ANALYSIS

e o ————— . m——— —

General
The weather was not a factor in the accidert, although the 12-

to 15-kn wind resulted in a choppy sea state with - to 6~ft waves.

Al though these waves made the finitial contact more critical than or

cmooth, protected water, they were not a factor in the accident.

The aircrdaft was not ceri:ificated properly, since STC SA 363C
WE, «hich increased the operating weight of N7777V to 8,750 1bs, was not
an adequate supplemental type certificate. However, Antilles Air Boats
was not aware of that fact and bhad met all the requirements of the STC
to increase the gross weight of N7777v.

The Safety Board is concerned with the lack of management
quality control which went into the testing and approval of the S1C, as
well as the lack of an accurate recording procedure during the octual
test flight. We can find no justification for the FAA's approving a
request for a 9~percent welght increase for a 45-year-old aircrafc
without first evaluating the expected performance and test parvameters
more carefully. The proper procedure, as stated in the FAA oxder
governing the issuance of an S5TC, was to verify instrument accuracy and
to insur: the proper weight of the aircraft. Instead, the aircraft was
accepted unconditionally because it was recently b>verhauled, In addition,
the failure to use the proper engines and the failure te deterr lne a
proper zero--thrust setting completely invalidated the basls of rthe STC,
and further undersccre the lack of careful preparation and execution of
test procedures by the FAA personnel Involved.

The Safety foard finds the ovarall attitude of the FAA toward
the developmenti, testing, aud approval ot the STC Lo be deficient,
and we are alarmed with the apparent lack of concern foyr the safety
aspects of the $§TC for several reasons: (1} It was common knowledge that
the alrcraft would be use.! iv passengec operations; (2) the aircrafy,
which had operated at 8,000 1lbs or below for 45 years would now, with no
significant changes, be operated at a 9-perceni heavier weight; (3)
there were no performance data avallable to precict G21A performance at
8,000 1bs or at welghts above 8,000 lbs; and (4) the performance of the
aircraft was the primary concern for approval of the STC, vet the proper
welgi:t was never determined and the one test flight climb was, in the
words ¢f che Chief, Flight Teat Branch, an engline cooling test.
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The lack of FAA guality control and respcauible management is
further indicated by the fact that the prcject manager prepared the type
inspection authorization, conducted the test, and isgued the STC with no
review of the work. When the review +3s conducted 7 months later, the
work was still approvad although the reviewing authority has stated rhat
"there were concerns about whather the STC had been properly determined.”
The Chief, Western Region Flipght Teet¢ Branch, went on to approve the
type inspection report on Novembe. 13, 1978, althouph he was aws>. of
the Antilles accildent and the November 5 accident. He stated that he
did not consider withholding approval of the STC since there were only
minor discrepancles in the "less-~than-rigorous evaluation' of the STC.
Once the decision was made to revalidate STC $A 3630 WE, he did not
consider temporarily withdrawing the STC until the revalidatfon was
accomplished. He stated, "We had insufficient grounds to cancel the STC
at that time, yet, there wer . concerns about whether the STC had been
properly decermined." The Safety Board belileves that sufficient reason
existed tc temporarily suspend the STC. The welfare of the public does
not allow an. safety concerns to go uncorrecred, In this inatance,
suffizicut doube concerning STC SA 3630 WE existed by November 13, 1978,
yet the type inspectlon report was approved and the STC was not cancelled
until February 26, 1979,

In view of the lack of z.equate histovicel GZ1A performance
data for ary gross weight and the conflicting information which resulted

from the four recent G21A flight tests, the Safety RBoard concludes that
¢ reasonable doubt exists concerning the safe perforamance capability of
the aircraft. We are aware chat modified ve 'sions of the aircraft are
operating at welghts up to 9,000 ibs; however, adequate performance data
do not exist to support that weight,

In additlion to the deficient STC, the Safety Board concludes
that N7777V was not maintained properly and was not ajrworthy. Nevertheless,
Antilles used this aircraft in revenue operations, and company management
and personnel conducted such operations f{n violation of Federal regulations
and company policies. The Board concludes that such an operatcion was
conducted with complete disragard for public safety. N/777V was not
alrworthy for several reasons. The logbook sheets for August 28 chrough
September 2 had elther been falsified by not recording the correct total
flight~hours, or licensed mechanics had knowingly attested to the
alrworthy status of N7777V by signing the maintenance release. The
Safety Board helieves that both cases probably occurred--that the logsheets
did not reflect the flight time of August 28 through September 2, and
that the mechanics were aware of that fact when the maintenance release

was sligned.

The left engine was not airworthy, although this fact may not
have been known to the maintenance personnel who gerviced the aircraft.
The engine had been in storage for over 10 yuau» since ifs last overhaul.
It was then inastalled on N7777V without an adequate fnspection or overhaui
and without an adequate review of its logbooks or recoras.
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Finrally, the propellers of N7777V had not been maintained
propzrly. The right propeller had been reworked and dressed to eliminate
nicks and corrosion and to restore the smooth airfoll contruzs. The
rework operations had altered the propeller shape and the leading edge
contour had not bren restored. The alteration of the propeller reduced
its e{ficiency to the extent that thrust at maximum horsepower was
reduced. The loss of thrust was a significant factor in the zbility to
sustain single-engine flight. Therefore, N7777V may not have had the
required single-engine performance tr meet the cexcification standards.

After takeoff from St. Croix, the flight to St. Thomas was
uneventful and conducted at an altitude of 1,700 ft. Abouvt 5 mi south
of St. Thomas, the No. 5 cylinder and pistorn separated from the left
engine. The engine failed and the cowling came off the engine when the
piston separated. At 1017:00, the caprain contacted St. Thomas tower
and stated that he had lost the left engire, so the engine probably
failed about 1€16:00.

According to passenger statements and the vosicion of the lefc
propeller and propaeller controls, the captain feathered tne left propeller
immediately and shut the engire down according to proper emergency
procedures. He simultaneously applied full powzr to the right engine.
Apparently, the captain believed that the aircraft could maintain the
cruising altitude in that configuration, since at 1017:09, he irformed
St. Thomas tower that he interded to land in the designated sinzle-
engine area in West Gregerico Channel. This area was so designated
because it offered protected waters, By 1019:0%, the cantain rizobably
realized that the aircraft would not maintain sufficient alcitude to
r~ach the landing area in the chaunel. The pussenger in the right
cockpit seat stated that after the engine failed, the aircraft began a
steady, descent to the water at & 300~ to 400-fpm rate of descent.

At 1021:06, the aircraft .ouched down in the water. Therefore,
the aircrafc was airborne betweer 4 and ° min after the engane failed.
From & cruilsing altitude of 1.700 ft, the rate of descent would have
been between 425 and 340 fp~, which coincides with that recalled by the
passenger and flight tests conducted s2fter the accident.

According to company procecures, the pilot should have positioned
the aircraft so that before reaching 200 ft above the water, he would be
in a position to land as directly into the wind as possible. The aircraft
struck the water in a2 northwesterly direction, and no attempt was made
to position the aircraft into the wind although ample time and altitude
were available for the 180° turn.

While rveadying the aircruft for an emergency landing, the
pllot was required to inform passengers to prepare for an emergency
landing. The captain did not warn the passaengers that an emergency
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landing was being made. V¥inally, company procedures and the airsraft
operating manual require full flaps for all landings. Evidence indicates
that the captain failed to ex.end the flaps at any time during the
descent to the water.

Based on the foregoing, the wreckage information, and the fact

that passengers obnerved the right ¢ngine operating at full power when
the aircraft struck the water, the Safety Board concludes that the
captain did not atteapt an emergency landing arfter he determined thaf
single~engine flight was not possible. Rather, the captaii, an experienced
and proficient seaplane pilot, decidei that single-engine flight could
be conducted in ground effect. This procedure was included in the
company training program and endcrsed by the captain as an effective
*echnique regardless of the sea state. This would require that the

«rcraft be flowm to within about 50 ft »f the surface of the water,

The captain exhibited poor judgment when he elected tu disregard
company emergency procedures in favor of his personal technilques.
Although he personally believed that he could fly in ground effect, he
should have considered the effe.. of the lost cowling and the gross
weight of the alrcraft in his decieion., His responsibility was to the
pagsengers, and he should have doubted the capability of N7777V sufficiently
to have made an emergency landing. Furthermore, even after he had
decided to fly in ground effect, ample time was avallable for the captair
to instruct his passengers to deon the life vests and to make them aware
of the locations of emergency exits. The captain zgain exhibited poor
judgment when he did nct prepare his passengers for the pos ibility that
the aircraft would strike the water.
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When the aircraft struck the water with full power on the
right engine, asymmeitrical impact loads resulted which contributed to
the complete cartwheel and breakup of the aircraft. When thbe captain
realized he could not fly in ground effect, he should have reduced the
power on the right engine. Had he done so, the Safety Roard believes
that the aircraft may have remained more intact and that more passengers
would have survived. 1In addition, the downwind iandiang at a groundspeed
cf about 115 kns wore than doubled the kinetic energy to be dissipated
had the captain made an approach into the wind at a groundspeed of about

75 knaza.

Single-E£ngine Performance of G21A

After the left engine failed, the controlling even* of the
aceident sequence was the inability of the aircraft to maintaia altitude
in a single-engine configuration. Although the loss of an engine was ¢
serious emergency, the captain's experience and training should have
enabled him to control the situstion successfully. His initial transmis-
sion that he intended to land in Weust Gregerie Chonnel indicated that he
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had the aircraft unter control without a gerious doubt about the capability
of the aircraft. FPowever, based on survivors' statements and the subsequent
trangmlssions t the air traffic control tower, the alrcraft began an
imnediate descent to the ocean.

Although Antilles’ pilots testified that they had flowm the
alrcoraft at 8,200 1lbs on a single engine with no problem, the FAA does
not have any conclusive single-engine performance data for thc G21A
aivcraft. The initial Bulletin 7A certification criteria did not
require specific rates, and the four FAA flight tests between April 1978
and February 1979 did not produce relilable data. However, FAA-produced
performence data do indicate that g well maintained G2lA could meet Lhe
climb requirements of Bulletin 7A ar 8,150 1bs using 400 brake horsepower.
No other reference weights exist. However, it was likely that the pilot
of N7777V used the full 450 brake horsepower capability of the right
engine when .ne left engine falled. This, plus the fact that the aircraft
did not need to climb but only maiatain level flight, could possibly
have provided the thrust necessavy to maintain level flight if no other
conditicns existed which would affec’ the thrust-drag ratico. However,
since no proven performance data exist, the Board cannot conclude that a
G21A can maintain level flight at the 8,200-1b accident weight conditiom.

Since N7777V begar an ixmediate descent after the loss of the
left engine, other factors must have affected its single-engine capability.
Ore such factor was the loss of the engine cowl on the left engine.
Studles performed on the Grumman G2la aircraft reveal that the loss of
an engine cowl increases total drag by about 10 percent. A second such
factor was the reduction of the activity factor of the right propelle:r
b about 12 percent,

The Safety Board was not able to determine the performance
capability of the right engine. However, at the tiwme of the accident,
the temperaturs was 88“F at sea level and 79°F at 1,700 ft. Therefore,
the right engine would not have been capable of operating at maximum
rated power. This, coupled with the reduced propeller efficiency, would
have degraded the overa.l single-engine performance of N7777V and would
have resulted in the 300~ to 400-fpm vate of descent. Under these
conditiouns, it was not likely chat ground effect over the rough water
surface -puld have offset the rate of descent.

Company Opcrations

e e — e So——

The President of Antilles Alr Boats, who was also the captain
of tne accident aircraft, controlled the management of the company and
dirccted virtuallv all aspects of company operations. Although there
wer2 managers responsible for operations and training, they had little
guthority and usually only implemented decisions made by the President.
Th2 Pregident's attitude and philosophy toward FAA regulations and
ccmpany procedurss undermined any effort to effectively manage the
company. As a result, company perscnnel looked to the President for
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guidance on the operational and maintenance functions rather than to the
applicable regulations, and key managers themselves violated company
procedures and Felieral regulations in order to meet operational requirements.

The President encouraged an attitude among pilots and mechanics
that regulations end approved cowpany procedures could be disregarded if
an operational need arose. This attitude wasg evident by the fal~ification
of logbocks and records in coinection with this accident and on cother
occasions, by deliberately flying aircraft beyond scheduled inspections,
by the Sandringham $-25 wiolations, and by the continuing nature o the
violations which were processed ageinst Antilles Air Boats over the pasc
3 years.

Mer.agement also lacted proper emphasis on supervision of the
operatin; esreas. For example, there was no full time Director of
Maintenanse. Although the President filled this position, he was too
deeply irwvolved :in other company areas to give the vosition adequate
atten*? a. The Vice President and the Director of Overativns were ihe
only other senivr managers, but they flew about 80 hrs a month in scheduled
flight operations. The lack of control was especially cr.tical, since
there were three maintenance facilities to coordinate and supervise.

The result was that recordkeeping was disorganized or nonexistent, which
led to improper entiiles or nc entries in logbooks, improper use of
repair parts tags, and an inadequate waintenonce records system. In
addition, there were instances where FAA violations were issued becauge
unlicensed mechanice had sigred off work which tcquired the signature of
a licensed mechanic. Finally, testimony by a maintenance supervisor and
the Maintenance Coordinator revealad that mechanics falsified logbooks
or released unairworthy airecraft for revenue operations.

The Safety Board f:irmly believes that a company which transports
about 266,000 assengers a year rejquires a full-time management effort
in order to insure an adequate level of safety. The FAA uoted the
mansgerial deficiency in a letter to Antilles Air Boats in which the FAA
cited the lack of a Director of Maintenance ae sn underlying reason for
the recurring maintenance deficiencies.

The maintenance program contributed directly to the accident
of N7777V. The No. 5 cylinder failed when the hold-down studs were
falled by low-stress, high-cycle fatigue. The metallurgist's report
indicated that Che fractures of the Nosg, 2 and 3 studs were old fractures,
and that they were probably present when the engine underwent its last
ingpection. The severe fretting on the cylinder pad face and the high-
cycle fatigie failure of the studs indicate that the c¢ylinder was loose
on the pad for a conslderatle length of time before the failure. The
looseness of the cylinder resulted from the loss of clamping force of.
the hold~down nuts because the crack was progressing in the stud., The
Safety Board concludes that the events leading to the cylinder failure
developed over the period of time during which N7777V underwent 10
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engine and airframe inspections. A competent mailntenance progra would
s have identified the impending failure. The inadequate test and inspection
& procedures of Caribbean Alrmotive, Inc., were causal co the accident,

’ since the deficlencies in the engine should have been discovered before
the englne was installed on N7777V. However, since the President of
Antilles Air Boats was also the President of Caribbean Airmotive, Inc.,

Y there was probablv a lack of emphasis on safe and proper maintenance
procedures involved in the acceptance of the engine.

The maintenance operation also failed to properly mainftain the
right propeller of N7777V. The inadeguate propeller maintenan.e resulted
from a lack of training on the use of a manufacturer-supplied propeller
rework limit drawing and on the consequences of improperly shaped propellers,

-, g
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5 TAA Surveillance

FAA's survelllance and enforcement activities of Antilles Air
] Boats also coantributed to the accident. The surveillance activities of
A the San Juan FSDO were inadequate. While the work accomplished by the
, two inspectors assigned to Antilles Alr Bouts was conscientious and
el thorough, it was inadequate and ineffective because of the amount of
| surveillance that was required and because their surveillance activities
: were not followed up or supported by higher levels of FaA management.,
11f; The passenger volume, separate mairtenance and operations buses, and the
Lo number of aircraft and employees made effective surveillance difficvit
LRE when only two inspactors were assigned to the Antilles certifilcate on a
S part~time basis. The surveillance effort was made more difficult by the
13 recurring deficiencies, since the lack of corrective action resulted in
an increasing wockload on the assigned inspectocrs. The number of processed
viclations and letters of correctiocn generated by the two inspectors
indicate that a sincere surveillance rffort was attempted.

In addition, the surveillance program should have detected the
inadequate propeller maintenance practices and the faulty maintenance
records and logbooks. The Safety Board is concerned that if iInspection
visits were limited to one per month, sufficient time probably was not
available to study the maintenance practices in sufficient depth to
uncover the deficiencles and deceptions by Antilles' employees.

The Safety Board has discovered inadequate FAA surveillance
during soveral recent aircraft accident investigations 5/. Safety
Recomnendations A-78-37 through-4l, issued on May 17, 1978, addressed

5/ "Airvcraft Accident Report: Air Fast, Inc., B99A, Johnstown-Camb: :a
County Airport, Johnstown, Pennsylvania, January 6, 1.974" (NTSB-
AAR-T75-3).

"Afrcraft Accident Report: Atlantic City Airlines, Inc., DHC~6,
Cape May County Adrport, New Jersey, Decamber 12, 1976" (NTSB-AAK-
77-12).

"Afrcraft Accident Peport: Alaska Aeronautical Industries, Inc.,
DHC-6-20G0, near Iliamna, Alaska, September 6, 1977" (NTSB-AAR-78-5).
“Adrcratt Accident Report: Columbia Facific Afrlines, Beech 99,

Rictland, Washington, February 10, 1678" (NTSB-AAR-78-15).
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the igsues of inadequate FAA surveillance, ineffective company management,
L and the need to review th: effectiveness of maintenance programs. These

1 recoumendations also appiy to many aspects of this wccident. Ample
evidence was available to alert FAA menagement at the San Juan FSDO, at
: the area manager level, and at the Southern Regilon Ylight Standards
- level to cause immediate and positive action to determine the nature and
s the extent of An:illes' deficienclec. The number of violations and the
' timeframe of the violatiun history should have prompted FAA to reassess
its surveillance and manpower aceds.

3 FAA's o1 forcement of violations was ineffective. A review of

i the enforcement activiting for the past 3 years indicates that in every
‘E_ instance where a clvil penalty was recommended, a compremise settlement

) between tha Southern Regional Counsel and the company was reached.
Violaticns which could have resulted in $1,000 civil fines were often
settled for $500 or less, and the length of time for the actual settlement
was frequently more than 6 months.

1 The violations resulting from the Docember 17-18, 1977, flights
il of the Sandringham S5-25 were accompanied by a recommendation from the

{ San Juan FSDO Chief that a cease and desist order be issued. Hovever,
the Southern Reglonal Counsel accepted $1,500 1n full settlement. The
company had earned more than that umount by operating the airoraft

; illegally.

L

After the September 2, 1978, accident, the FAA again compromised
with Antiiies Ai- Boats. Altucugh the FAA levied a $100,000 eivil
penalty against Antilies Air Boats Jjor unresolved investigative reports,
only $10 00C was to be paid end $90,000 was held in abeyance. In

addition, a letter of ugreement was signed which impcsed maintenance and
operational restrictions.

The FAA enforcement actions did not efrectively deter violation
of regulatiouns; the actions of Antilles Alr Roats attest to this fact,
The recommended enforcement action was cc¢ promised regularly by Southern
Region officials, with no s'gnificant protest from the Area Manager or
the Gan Juan FSDO. Ultimately, the apparent policy of continual compromise
on civil penalties rendered the FAAL'; enforcement process ineffective

and resulted in the recurrence of deficieucies in the Antilles Air Boatas
programs. Coupled with the compromise ot «ivil penizlties, the followup

of recommended vioclations by the Southern Region Flight Standards and
Regional Councel personnel was not conducted in a timely manner, which
furt.r weakened the enforcement vrocess.

The captair possessead the proper pilot certificate and ratings
for the flight and was trained properly. While he held a valid medical
certificate, he did not meat the medical qualificstions for a first- or
second-class medical certiiicate because of his distant vision. His"

distant vislon was 20/40 uncorrected, but ‘he issuing physician did not
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impose a limitation which required him to wear corrective lenses to
improve it to 20/20. However, 14 CFR 67,25 states that if the error is
not detected within 60 days, the medical certificate is valid.

The captain had been igsued five consecutive medical certificates

without the preper limitations. The proper limitations required him to
wear corrective lenses for distant vision and to possess corrective
lenses for near vision. Since he never had a limitation imposed for
distant vision, it is possible that the aviation medical examiner who
issued the medical certificates never informed the captain that his
distant vision had deteriorated beyond the 20/20 limit required for a
first- or second-class medical certificate. If the captain was not
aware of the distant wvision problem and aciually did wear corrective
lenses as required by his May 9, 1978, acdical certificate, his distant
vigion could have worsened.

The errors and inconsistencies evident in the review of the
captain's last five physical examinations indicate that the aviation
medical examirner was careless in issuing the medical certificate, or he
was not knowledgeable of the requiremznts for a first- and second-class
medical certificate. Furthermore, none of thes errors were detected in
the FAA-administered medical review process, which resulted in the
validation of the certificates although the captain could not quaiify

without corrective lenses. The Safety Bcard concludes that the knowledge

of some aviation medical examiners of the requirements of 14 CFR 6V may

be deficient, or that they are not enforcing the required medical standards

wien administering physical examinations. The FAA medical review system
was deficient because the errors on the captain's last five medical
certificates were not discovered.

Survivability

The preflight briefing of the passengers by the captain wag
inadz2quate. The FAA-required passenger briefing, as contained in the
company cperations specifications, included specific items which had to
be presented orally before each flight. FEvery passenger, with one
exception, stated that the briefing contained only the directisn to

faster seathelts. No mention was made of emergency exilts or the location

and use of life jackets.

The accident was survivable. 'The passengers and the captain
died from drowning and not from traumatic injuries. The Safety Board
belleves that the survival rate would have been greater if the passengers
had donred life vests before the aircraft struck the water. 1In addition
to a lack of traumatic injuries, the seatbelts where the nonsurvivors
had beer seated were uulatched, indicating that these passengers were
conscious afrer the aircraft broke oren. It is conceivable that all the
passengers would have survived, except possibly the one who was found
tanpgled in t-he wreckage,
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The captain's seatbelt broke loose from the seat frame during
3 impact, so his state of consciousness could not be determined from the
' position of his seatbelt. Contusions, lacerations, and abrasions to his
g head and face could indicate that he struck his head and was unconscious
't as a result of the impact and breakup of the aircraft. If shoulder
harnesses were installed and worn, and had the seathelt not failed, the
captain may not have sustained these head and face injuries.

3. CONCLUSIONS
] 3.1 Findings
1. The captain was trained properly for the flight,

2. The captain held a valid medical certificate, although
he did not meet the qualifications for a first- or
second-class medical certificate, since the FAA review

process did not discover the errors in thz last physical
examination.

3. The preflight planning was improper, since an unairvorthy

aircraft was knowingly scheduled and accepted for the
flight.

4. The maintenance release was falsified by a licensed
mechanic who certified the aircraft was airworthy.

5. The total times in the logbook were falsified with the
knowledge of management, supervisors, and licensed personnel.

6. The captain did not adequately brief passengers
before the flight. |

7. The left eugine failed when the No. 5 cylinder and

piston separated from the engine causing the engine
cowl to separate.

3 8. The STC which allowed the aircraft to operate above
ok 8,000 1bs was deficient.

Y.  Tne FAA did not conduct adequate tests in order to
approve STC SA 3630 WE, and did not exert adequate
managewment, review and quality controls of the STC.

The added drag caused by the loss of the cowling and
the decreased efficiency of the right propeller, made
it impossible to maintain level single-engine flight,
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The aircraft was airborne between 4 and 5 min after
the engine failed. The rate of descent after the
engiue failure was between 3490 fpm and 425 fpm.

After the engine failed, the captain di! not warn or
brief the passengers concerning life vests, emergency
exits, or the developing situation.

When the captain realized level flight could not be
maintained, he decided to fly the alreraft in grouund
effect.

Single-engine flight could not be maintain2d in ground
effect.,

The use of life vests would have increased the survival
rate.

The aircraft broke up after touchdown with full power con
the right engine; the left wing float struck the water
causing the aircraft to cartwheel.

Company policy and decisions weie made by the President,
who violated or condoned violation of the regulations
in the interest of company objectives.

Key company managers, supervisors, and licensed cmployees
were aware of falsification of records and violations
of apnroved maintenance nsrocedures and Federal regulations.

N7777V was flown a.out 22.5 hrs beyond the scheduled
inspection time with tbe kniwledge of certain key
managers, supervisors, and licensed personnel.

The maintenance program was Inadequate because it lacked
control and quality standards to ‘isure that an aircraft
was airw>rthy before being releaser for operational use.

Maintenanc+ employees knowingly falsified loghooks and
presented the logbooks to FAA inspectors during normal
FAA surveillance.

The condition which caused the No. 5 cylinder to fail
should have been identified during the inspection
plocess.

Improper maintenance technicues and trairing resulted
in the right propeller's teing reworked in a manner which
reduced the efficiency of the propeller.
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3 24,  FAA surveilllance should have detected the improper
: propeller maintenance and the falsified loghcok

records.
\ 25, FAA surveillance and ernforcement were not effecctive
\’ because of the workload of the local inspectors and

because FSDO, the Area Manager, and the Southern Region
Flight Standards Division did not support the local effort.

26, The Area Manager and the Southern Region Flight Standards
Division did not monitor adequately the enforcement
and surveillance of the FSDO.

27. The FAA Southern Region enforcement proccss was compromised
to the extent that it did not deter violation of
the regulations.

28, The General Manager, Caribbean Airmotive, inc., was
informed that the left engine was not to be considered a
reliable, serviceable engine without a complete inspection
or overhaul before it was sent to Antilles Air Boats, Inc.

'xf 29, The left engine was certified serviceable by Caribbean
9 Airmotive, Irz., without an adequate inspection.
3.2 Probable Cause

) The National Transportation Safety Board determines that the
A probable cause of the accident was the inability of the aircraft to

sustain single-engine flight and the captain's decision to attempt to _
flvy the alrcraft in ground effect rather than attempt an open sea o
emergency landing. Single-engine flipht was not possible at. any altitnde 2
because nf the drag induced by the loss of the engine cowl. the decreased

efficiency of the improperly maintained right propeller, o..d the overprossed
condition which resulted from a deficient FAA supplemental type certificate.

Contributing to the accident were the company's inadequate
maintanance program, the management influence which resulted in the
disregard of Federal Avlatlon Regulations and FAA-approved company v
maintenance policies, inadequate FAA surveillance of the airline, and
deficient enforcement procedures.

Contributing to the fatalities in this survivable accident was
the captain’'s failure to brief passengers properly on emergency procedures.
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4. SAFETY RECOMMENDATIONS

As a result of the Safet: Board's investigacion, the FAA
Southern Reglon conducted a speclal investigation of the operaticns and
maintenance procedures of Antilles Air Boats, Inc. The restrictions
which were subsequently imposed by the FAA included a retesting of all
Antilles pilots in single-engine emergency procedures, a reduced interval
for the ivspection of aircraft, a reorganization of the operations and
maintenance programs, and a general upgrade of maintenance facilitdies.

Also as a resul_ of its investigation, the Safety Board issued
these safety recormendstions to the Federal Aviation Administratiom:

...on May 4, 1979:

"Require that all aircraft maintenance logbook sheets be
numbered consecutively. (Class LI, Priority Action)
(A-79-11)"

...on May 9, 1%79:

"Strengthen surveillance and enforcement programs directed
toward Part 135 operators to: (1) Provide adequate staffing
for FAA facilitles charged with surveillance of Part 135
operators; (2) assvre uniform appiication of surveillance
and enforcement procedures; and (3) upgrade enforcement
procedures and actions in order to provide a viable deterrent
to future violatioms. ‘Class IT, Priority Action) (A~79-31)"

«e.on July 12, 1979:

"Determine the performance data for Grunman G21A alrcraft
at current operatirp weights vo insure that the appropriate
certification requirements can be satisfied. (Class TI,
Priority Action) (A-79-56)

"Insure that procecdures for the proper development, testing,
review, and quality control for the issuance of supplemental
type certificates are complied with in each FAA Region.
(Class I1I, Longer Term Actioc) (A-79-57)"

On May 17, 1978, the Safety Board issued Safety Recommendatiuns
A-78-37 through -41 in connection with a commuter airline sccident which
occurred on September 6, 1977. The recommendations are applicable it
this accident investigation; thus, the Safety Board reiterates that the
Federal Aviation Administration should:

"Revise the surveillance requirements of commuter airlines
by FAA inspectcrs to provide more stringent monitoring.
(Class IT, Priority Action) (A-~78~37)
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"{deatify FAA offices responsibdle for the surveillance cof
large numbers of air taxi/commuter overators snd insuwie that
adequate inspectors are assigned to mordtor properly each
operator. (Class II, Priority Action) (A-78-32)

"Review the flight operations and training wanuals of all
commuter alrlines to insure that the requirements of 14
CFR 135 ave met and practiced. (Class LI, Priority Action/
(A-78-39) .

"Amend 14 CFR 135.27 to vequire that flight operations manuals
specifv: (1) The duties and responsibilities of key management
personnel, and (2) positive means to insure the control of
flights by comnany management as well as by the pilots.

(Class I1, Priority Action) (A-78-40)

"Review the maintenance procedures of air taxi and coumuter
airlines operators to evaluate the effectiveness of those
procedures and to insure adequate company control.

(Clase IX, Priority Action) (A-78-41)"

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/8/ JAMES B. KING
Chairman

/8/ ELWOOD T. DRIVER
Jice Chairman

/s/ FHANCIS ¥. McADAMS
Member

/e/ PATRICIA A. GOLDMAN
Member

June 28, 1979
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. APPENDIXES
APPENDIY A

INVESTICATION AMD HEARING

1. Investigation

The Natio—al Transportation Safety Board was notified of the
accident about 110¢ e.d.t, on September 2, 1978. The Satety Board
immediately dispatihed an investigative team to the scene., Investigative
groups vere established for operations/air traffic control, human
factors/witnesses, weather, powerplants ail airworthiness,

Parties o the investigation we.e the Federal Aviation
Administration and Antilies Air Boats, Inc,

2. learing and Depogifion

A 3-day public hearing was held at S5t. Thomas, Virgin Is.ands.
"he hearing began on November 6, 1978. Parties represented at the
hearing were the Federal Aviation Administration, Antilles Alr Boats,
Inc., and Caribbean Airmotive, Inc. One witness was deposed on
December 4, 1978, in Washington, D.C. Additional depositions were

conducted on April 18, 1979, in Atlanta, Georgia, and on April 24, 1979,
ir Los Angeles, California.
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APPLNDIX B

PERSONNEL INFORMATION

Captain Charles F. Blair

Captain Charles F. Blair, age 69, war the President of Antilles
Air Bouts, Inc., and had been flying as & line captain since the coupany
was foirmed in 1903. He held Alviine Transport Pilot Certificate No.
28900, with airplane mul iengine land and sea, and airplane single-
eangine land ratings. He had type ratings for the Lockheed Constellation,
Consnlidated Vultee PRY, Boedny 337/707/720, and Sikorsky V8-44, His
first-class medical certificate was issued May 9, 1978, with the limitation
that he wear correcting lenses for near vigsion while flying.

Captaln Blair had a total of 42,005 flight-hours, 5,233 hours
of which were in the Grumman G2lA. He had flown about 2.5 nours in the
previoug 24-hour perio? and 18.8 hours, 81.8 hours, and 138.8 hours
respectively, in the iast 30, 60, and 90 days. His last pilot profic.ency
check was accomplisbed June 25, 1978, and his last route check on
June 11, 1978. He completed an annual equipwent check on June 25, 1978,
and a written examinaticn on June 24, 1978,
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APPENDIX C

AIRCRAFT INVORMATION

(rumman G214, manufacturer's serial number B-111, N7777V, was
owned by Antilles Air Boat's, Inc. The airframe hours and the data on
the lefr engine sre listed in section 1.6, Aircraft Information, in the
report.

“he two propellers were Hartzell 3-blade model HCB3 R30ZE.
There was no propeller historical data or operating times available.

The right engine was a Pratt and Whitney Wasp, Jr., R985-AN-
14B, serial number 1§78, The engine was installed on the aircraft on
July 11, 1378. According to company-supplied records, there were 602.3
hours on the engine at the time of the accident.




