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&avim  WASHINGTON, D..--20591

Safety Information

- -For Release:
SB 71-43 - ADVANCE For
(202) 426- 8787 |
AM Newspapers
- Office of the Chairman Tuesday, May 25, 1971

“The National Transportation Safety Bouard today released
its report on the cause of a fatal accident involving a Compania
~ Ecuatoriana De Aviacion C-54D cargo aircraft during an instru-
ment takeoff from the Miami International Airport on April 14,
1970, -The two pilots, the only occupants, were killed and the
aircraft demolished, |

The Safety Board learned that the crew first requesled a
takeoff clearance at 0621 but because fog reduced visibility to

~ one-eighth mile, the tower controller delayed clearance until
0722 when the visibility was reported to be one-quarter mile,
~which was the minimum the pilot stated he needed for takeoff,

Following lift-off, the C-54 was observed flying ina level
flight attitude, with the landing gear retracted, about 50 feet
above the western end of Runway 27R which is 10, 500 feet long.
At this time the aircraft nosed lower, lost some height, checked
momentarily, and then continued losing altitude until it con-
tacted the ground some 230 feet beyond the western end of the
runway, It continued on about 900 feet before it crashed against
a concrete abutment, The laiding flaps were retracted at
impact although the Operations Manual prescribed that the flaps
should not be retracted until the aircraft was 300 feet above the

- ground,

The Safety Board deteriuiined that the probable cause of this
accident was . . .

". . . improper monitoring of the flight instiu-
ments during a takeoff in instrument meteoro-
logical conditions, Additional pertinent factors
were the use of improper procedures after take-
off and the reduced visibility due to fog. "
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The Safety Board said that no evidence was found that indit-
cated a powerplant malfunction or any failure or malfunction of
any structural components or flight controls of the aircraft.

~Furthermore,; there was no evidence of a stall, loss of control,
or flighterew incapacitation. The Board noted, however, that
‘the dispatching of this flight was not in accordance with the ex-
1sting rules and procedures although the carrvier's Operations
Manual prescribed such rules for the pilot and dispatcher: the

-center of gravity was not computed and recorded and the cargo
and weight distribution was not recorded on a form applicable
to the C-54, Also, the captain fited his own flight plan rather
than following the procedures outlined in the manual which
‘required the dispatcher to plan and file the flight plan with the
captain's concurrence, Finally, the Board noted that while

‘Ecuatoriana's operations speclficatmns authorized the use of
three cargc-carrying C -54's, the Operations Manual did not
contain specific operating instructions for the C-54 but was
devoted to DC-6 and 1,-188 aircraft,

The Board pointed out that "there are two problems associ-
ated with instrument takecoffs in a condition of low visibility and
no horizon, that appear to be pertinent to this accident, These
problems are (1) acceleration-induced errors in the attitude
indicator and (2} acceleration-induced false recovery perceptions
by the pilot. "

In the case of the first problem, the Board explained, re-
search indicates that as the aircraft accelerate.. the vertical
reference force applied to the gyro shifts, resulting in an error
in the presentation of the attitude indicator, which in transport
aircraft, has heen uﬂmlated to be from 3 to 5 degrees, The
effect of this error is to cause the appearance of a higher-than-
actual pitch attitude on the attitude indicator, The remedy is
to cross-check all flight instruments and if the altimeter and
vertical speed indicator do not indicate a climb the pitch alti-
tude should be increased -- while keeping proper airspecd --
until positive climb indications appear on these instruments,

The Safety Board said the second problem -- induced per-
ception ervor on the part of the pilot -- is also caused by the
acceleration force kmposed on the pilot, combined with the
vertical force of gravity, and the resultant force vector causes
the pilot to feel that ke has tipped back and is ¢limbing when in

fact the aircraft may be level or even descending., 'This phe-
nomenon is particularly effective when there is no visible ho-
rizon due to weather or darkness, If the pilot should consciously
or unconsciously correct for this feeling after takeoff, he could
fly the aircraft level or iuto descending flight; rather than in a
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- climb, the Board said and added that it""believés that one or both
of these conditions existed in this case,”" Again, the remedy Is
proper cross-checking of all the flight instruments to assure that
the aircraft is performing the manecuver desired by the pilot,

The flightpath described by the witnesses indicates that the
aircraft climbed to an altitude of approwimately 40 to 50 feet
above the ground and leveled off, As soon as the landing gear
was retracted, the acceleration-initiated at takeoff would have
increased and this could have induced or aggravated the errvors

" {n the attitude indicator and the pilot's perception. If the pilot
reacted to these errors and his instrument cross-check was
faulty, interrupted, or disturbed by after-takeoff cockpit activi-
ties, the resulting flightpath would have been very much like the
one described by the wiltnesses, the Board concluded, |

“As the result of its investigation of this accident the Board
believes that there is a need for standardization and improved
supervision of Fecuatoriana's operation and dispatch procedures,
The Board recommends, therefore, that appropriate action be
taken to ensure that all Ecuatoriana flights operating into or out
of United States' territory are conducted in strict compliance
- with existing regulations and approved procelures and agreements.

The Board has been advised by the Director General of Civil
Aviation of Ecuador that action to correct the discrepancies dis-
covered during this investigation has been initiated,

The Board pointed out that last December, as the resull of
another fatal accident involving a foreign air casrier; it had
recommended that a study be initiated by the Federal Aviation
Administration, with the assistance of the Civil Aeronautics
Board and the Department of State, to determine the feasibility
of formulating a policy whereby parties to a bilateral air route
agreement would have the right to inspect, on a continuing hasis,
the facilities, services, and procedures of all air carriers subject
to that agreement,

As a result, the Board said, the FAA proposed amending the
Standard Bilateral Air Transport Agreement, which it will co-
 ordinate with the CAB and the State Department, to provide for
consultation belween government technical authorities to assure
“that adequate safety standards exist and that they are being ad-
ministered properly,

SB 71-43
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‘Pile No. A-0001

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D, C, 20591
ATRCRAFT ACCIDENT REPORT

‘Adopted:'-December'lé, 1970

| COMPANIA FCUATORIANA DE AVIACICN
DOUGLAS C-SLD, REPUBLIC OF RCUADOR, HC-ACN
MIAMI INTERNATIONAL AIRPORT
MIAMI, FIORIDA
APRIL 14, 1970

. SYNOPSIS

A Douglas C-54D, HC-AON, of Fcuadorian registration, crashed at
Miami International Airport, Miami, Florida, at approximately 0724 e.s.t.,
Aoril 14, 1970, The aircraft was being operated as an international cargo
flight by Compania Ecuatoriana de Aviacion. The acclident occcurred during
the initizl climb, following an instrument takeoff on Runway 27 Right at
Miami International Airport. The flight was en route from Miami to Panama
City, Panama, the first leg of a flight which was to terminate at Quito,
Ecuador. The two pilots, the only occupants of the aircraft, were killed,
snd the aircraft was demolished by impact and poustimpact ground fire.

The crew first requested a takeoff clearance at €621 but because fog
reduced visibility to one-eighth mile, the tower controller delayed issuance
of the clearance until 0722 when the visibility was reported to be one-
quarier mile, the visibility minimun the pilot had stated he needed for
takeoff, The erew's acknowledgment of this clearance was the last recorded
tranemission from the flight,

Follovwing lift-off, the aircraft was observed flying in a level flight
attitude at an altitude of approximately 59 feet near the western end of
Runway 27R, which was 10,500 feet lcng. The landing gear was retracted. As
the observers watched the aircraft, they saw the nose drop slightly, check,
and then the aircraft descended to earth. Impact occurred 279 feet north
and 230 feet beyond the western end of the takeoff runway, The aircraft
continued 890 feet beyond the initial impact point, struack a concrete
abutment and burned,

The Board determines that the probable cause of this accident was
improper monitoring of the flight instruments during a takeoff in instrument
meteorological conditicns, Additional pertinent factors were the use of
improper procedures after takeoff snd the reduced visibility due to fog.
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The Board believes that there ic a need or standardization and

'imprcxtd supervision of Ccmpania Ecuatoriana ie Aviacion's operation

and dispatch procedures. Further, the Board recommends that appropriate
actioh be taken to ensure that all flights cperating into or from United

States' territory are conducted in strict compliance with existing regu-
lations, approveﬂ procedures, and agreement: yrertaining thereto.

The Board has been advised that the Bireccicn General de Aviacian
Civil of Eecuador has initiasted action to correct the discrecancius
diszcovered during this 1nvestigation.

"The Board also takec this ogvortunitv to reiterate its recomrendation
~ that a study be initiuted by the FAA, with the assistance of the Civil
Aercnantics Board and the Department of State, to determine the feasibility
of forwulating a nolicj whereby rarties to 3 bilateral air route agreement
would have the right to inspect, tn a continuing basis, the facilities,
services; and procedures of all air carriers subject to that agreement,
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1., IHVESTIGATION

1.1 History of Flight

At 0559, 1/ April Y4, 1970, the crew of HC-AON, a Douglas C-5u4D of
Ecundorian Registration, being operated by Compania Ecuatoriana de
“Aviacion as Ecuatoriana Flight U461, contacted Miami Clearance Delivery
by radic and reguested an Instrument Flight Rules {IFR) clearance to the
Tecumen International Airporf, Panama City, Panama, Miami Clearance
Delivery advised the crew thai Flight 461 could expest a departure on
‘Runway 27R and that the current visibility was 1 mile. At 0603, Flight
461 received an IFR clearance, "as filed,” to maintain 3,000 feet after
departure, turn left tc heading 2U5C for vectors to Blue eight (airway),
deprarture control fréquency 119,7 Miz,

At 0609, the first officer 2/ called the Miami ground controller
and requected taxi instructions. The flight was cleared to Runway 27R
and the controller advised the crew that the wind was from 300C at
5 knote. At 0621, the crew requested takeoff clearance and the Miami
- tower controller adviqed vhe crew that the visibility was now one-eight
mile and asked the pilot what visibility minimum he needeéd for departure.
Tre captain replied that he needed one-gquarter mile visibility for Lake-
off and was told to continue holding short of the runway.

At 0722, the tower cleared Flight L6l into the takeoff position on
Runway 27R and advised the crew, "prevailing visibility now 1/h mile.”
The flight was then cleared for takeoff and the acknowledgrent by the
crew at 0723 was the last transmission received from the diveraft, Tower
perscnnel did not observe the takeoff or crash because of the restricted
visitility, However, thrae ground witnesses were 1ocated #1i0 had observed
the aireraft in flight

, Ore witness, north of the Runway 27R, 6,500 feet from the takeoff
threshold, saw the aireraft in level flight ﬂG to 50 feet above the
ranway. He reported that the landing gear appeared to te retracted and
the engines sounded normal, with no backfiring or malfunctionirg,

1/ A1l times uszed herein are castern stundard based on the 2h-hour clock.

2/ All transmiszsions emanating from the aircraft were made by tre first
officer unlese otherwise indicated.
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Two Venezuelan Airline captains, north of the initial impact point,
saw the atreraft flying in a westerly direction about 50 feet atove the
terrain., They reported that the wings were level and that the aircraft
suddenly lowered its nose, lost some helght, leveled off again; but
 ¢ontinued josing altitide until it struck the ground. They did not notice
- any variance in the sound of the ergines or did they observe any fire,
smoke, or other Pvidence of aircraft malfunction prior to¢ the crash.

The accident occurred at approximately latitude 250 48' N,, longitude
800 17* W., ‘at an elevation of approximately 9 feet m,s.1,

1.2 Injuries to Persons
12122125 Crew Passengers
~ Fatal 2 0
Nonfatal 0 0
“ Hone ' | 0 0O

‘Post-mortem and toxieoldgical examirations of the pilots did not
reveal any evidence of pre-existing diseese or physical impairment that
would have adversely affected the performance of their duties,

1.3 Damage to Alireraft

The ajrcraft was destroyed by ground impact and the ensuing ground

fire.

1.4 Other Damage

_ A secticn of the aifport boundary fenée was destroyed and the concrete
- abutment was struck by the airereft,

1.5 Crew Information

. The ¢rew was properly certificzted in accordance with the require-
ments of the Republic of Ecuador. Ecuatoriana's Chief Pilot said that
higher takeoff weather minimums of 300 feet ceiling and 1 mile visibility
or 0O feet ceiling and three-fourths mile visibility applied to newly
designated captains until they had satisfactorily completed a check
flight after 100 hours of pilot-in-command time., No reference to this
requirement was found in the company's operations manual and it could
not be determined whether the captain of HC-AON was aware of this restric-

- ticn, The captain of Flight L6l had not comrleted the required hours of
pilot-in-command time nor nad he been given the check flight prior to the
accident, Therefore, the higher minimums cited above applied to this
flight, | |
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Captain Jairs Casareq, & 39-year-old native of Ecuador with prior
flying experience in the Ecuadorian Air Force, was employed by Comrania
Ecuatoriana de Aviacion in June 2959, He held an Ecuadorian Airline

~ Transport Rating (ATR) with type ratinge in the DC- -3, DC-k, DC-G and

B-23 alreraft and s copilot rating in the Lockheed L-195, He also pos-
sessed United States ATR Certificate No, 1981452, which was issued on
December 19, 1969, for airplanes, multiengine land. His United States
certificate chowed no aircraft type ratings. Ecuadorian Government
records indicated that he had %,053 hours total flying time, ineluding
318 hours in the DC-L. He had flown 95 hours as captain in the DC-k
since being rated in the aircraft in January 1970, The captain's log-
book indicated that he had 253 hours instrument time and 112 hours
night flying time, This ineluded 6,25 hours instrument time in the
previous 90 days in the DC-h. His first flight to Miami as a captain
for hcuaforiana wags made on April 11, 1970, and the accident oceurred
after takeoff for the return flight to Eeuador,

Captain Casares' first-class medical certificate was iscsued at Miami

Springs, Florida, on April 13, 1970, and contained no limitaticns or

walvers, The captain had received flighu training in the Deouglas DC-6
at the Miami Internaticnal Airport during the peried Jonuary 16 to 2,
1970, Records showed that the cartain had completed the following
training ginee June 1459,

Ground Training - ;-1 hours including 20 hours récurrent
training in the Deouglas DC L,

Electrenic Trainer - 51 hours including 16 hours in instrument
procedures trainer:s and 35 hours in the DC-O and L-188 flight
- gimulators, :

Flight Training - 70 hour: including 2 hours in the DC-4 and
the rest in the DC-G,; I-183, B-23 and Pirer Aztec models. A review
of the captain’s training records indicated that all his grades
were average or above,

A letter frowm the company, dated *anaary 27, 1470, to Fcuador's
Director of Civil Aviation, recormended that Captain Casares be 1icensed
as pilot in the DC-4., The letter stated that he had been duly qualified
to serve as pilot-~in-command and had completed 60 hours' ground zcheol
and "30 hourz inctruction en route, emergencies, raneuvers, ete."

Copilot Marcelo Crosby, a 33-year-cld native of Ecuador with prior
flying experience in Lhe Ecuadorian Air Force, was employed by Compania
Ecuatorians de Aviacion in January 1970, He possessed an Ecuadorian ATR
pilot. certificate with copilot ratings in the DC-3, DC-4%, DC-7 and
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‘Comet L., He had 3,251 hours' total flying time, including 123 hours'
copilot time in the DC-I and UB3 hours' copilcts time in the DC-7, He
“had flown 190 hours' copilot time since his initial flight for
feuatoriana on January 16, 1670, including the 120 hours in the DC-L,

| A letter from the company, dated January 27, 1970, to Feuador's
Director of Civil Aviation, recommended that Mr. Crosby be licensed as
copilot on the DC-4, The letter stated that he had been duly qualified,
- having completed ground school, flight instruetion en rocute, and had
made at least three takeor{s and landings.

1.6 Adreraft Information

| The aireraft; a Douglas C-54D, manufacturer's serial No. 10608, had
United States Registretion No. H-860F, assigned prior to removal from
United States Registry on May 17, 1968, A Certificate of Registration for
“the aircraft, dated Octcber 29, 106%, was issued to Compania Ecuatoriana

- de Aviacion by the Repuhlic of Ecuador and the identification KC-AON was

assigned, Ecuador's Airvworthiness Certificates were valid for 1 year and
the certificate for EC-AON would have expired on July 1, 1770,

The aircraft was equi;fed with Pratt % Whitney R 2000 engires and
‘Hamilton Standard 2:E50 provellers, The fuel syctem was a six wing-tank
configuration consisting of four main and two auxiliary tanks, with no
provisions for fuel dumping. The cabin Was arranged for cargo hauling,

- and the torward and aft belly ecrmpartments were used for cargo space,

The aircraft arrived in Miami on April 11, 1970, after a flight from
Guito, Ecuador., It was scheduled for the return flight on the morning of
- April 13, but the deiarture was delayed for z main landing gear tire
“¢hange. A further decay ccecurred when a crack was found in a wheel rim,
The departure was rescheduled for April 1t to avoid a night f£light in an air-
eraft without radar. Other maintenance perforred in Miami, prior to the
derarture on April 1L, included rerair of an oil leak on the Ko, 1 engine,
repair of a broken wire on the No, 2 generator, repair of tlie wheel brake
system, and repair or rerlacement of the Very High Frequency (VHF) communi-
cations equipment,

The authorized maximum gross takeoff welight for the airecraft shown

- on the FAA Afrcraft Specifications was 73,000 pounds and the maximum
landing weight was 63,500 pounds. The calculated maximum permissible
gross takeoff weight for Flight 461 was 72,060 pounds at Miami due to

tre landing weignht limitation. Records showed that 2,000 gallons of fuel
and 18,399 pounds of general cargo were on board the aireraft at Miami and
that the gross weight for takeoff was 71,929 pounds., There was no record
that the center cf gravity of the aircraft was computed prior to the take-
off,
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The aircraft records :howed a total airframe time of 20,413 hours

at the time of takeoff, The last major airframe ins spection (500 hour)
was performed on February 1, 1970, at 20,266 hours, Bxc:pl for sub-
'gequent engine changes, the records showed that oaly rcutine maintenance
had been performed since the last 500-hour inspection, The records showed
- that the aireraft had been maintained in accordance with the company’s |
maintenance program. Engine installation dutes, times sinee overhaul, and
“latect inspecticng were az follows:

| , Iype/DaLe
Engine Ho, Tnntalled Tire Since Overhaul Last Inspection

12-30-69 ‘ 228 150-hour, 3-23-70
4-2-70 . 28 Not Applicable
<270 | 571 Not Applicable

11-11-69 320 ‘ISD-hour, 4-8.70

According to tne maintenance records, the aireraft was in an airdorthy
condition at the time of the takecoff. The aireraft was refueled with grade
100/130 aviation fuel and 120 aviation oil prior to the flight,

An érror in posting on the flight logsheet, dated June 1& 1968, showed
a total aircraft time of 19,784 hour which was carried forward to the next
logsheet, dated June 24, 1968, as 18,829 hours. This 955-hcur error in
the total aireraft time was carrie& forward in the logsheets after June 14,
1908, |

1.7 Meteorolqgical Infornation

Fog was rrpvalent at Miami International Alrporf at the time of the
accident, It Yegan as ground fog at 0530, became fog at 0957, and continued
until after the accident,

The vizibility was reduced to one-eighth mile at 0626 and increased to
one-quarter mile at 0721. Weather Bureau observations completed at 0628
and 0723 shewed the curface visibility as one- eighth mile and one-quarter
mile, respectiveiy,

The ceiling was a "measured 200 feet broken from 0559 to 0621,"
"indefinite 200 fect cbscuration from 0621 to 0653," an ”inderinite zero
obseuration from 0653 to 072%," and an "indefinite 106 feet obscuration
from 0723 to 0820," &
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The 0723 weather observation was the controlling observation at the
time of the takeoff and accident. It was as follows: "Indefinite 100
" feet obscuration, visibility 1/4 mile, fog, wind 3000 5 knots, altimeter
setting-?Q.gﬁ'inches, Runway 27L visual range 60O varialle to 1,200
feat,' ¢

The Miami 0715 winds aloft cbservations for 1,000 and 2,000 feet
m.2.1l. were 2902 true 5 knots ard 280° true 7 knots, resrectively.

| The Miami O715 radiosonde ascent (below 4,000 feet m,s.l.) showed
stable air below approximately 1,100 feet w~ith conditionally unstable
air above 1,100 feet, a 30 C. inversion from approximately 400 to 1,100
‘feet, moist air below approximately LOO feet, and dry air above H00 feet.
The freezing level was near 13,800 feet m.s.l.

Pertinent aviation terninal fbrecasts issued by the Weather Bureau
Foracast Office at Miami were in part as follows for Miami:

Issued at O545, valid 0600 to 1800, 0600 to 0900, clear visibility -
7 miles. Issued at 0600, valid 000 to 1800, 0600 to 0800, clear,
visibility 1 mile, ground fog, brief celling 00 feet cbscuration,

visibility 1/2 rile, fog.

Issued at 0720, valid 0720 to 1800, 0720 to 0930, ceiling zero
obseuration, visibility 1/k mile, fog. | |

- An Ihflight Weather Advisory issued by the Weather Bureau Foracast
Office at Miami at 0630 to 1100, was as follows:

"AIRMET Alfa L. Cancel AIRMET Alfa 3. Over the Florida mainland
and aajacent coastal waters extensive ceilings and/or visibilities
below 1,000 feet and 2 miles in stratus and fog, locally ceilings
and visibilities near zero. Cancel advisory at 1100.,"

1.8 Aids to Navigation

" Runway 9L, the reciprocal of the runway which was used for the
tekeoff, was equipped with an instrument landing system {ILS). It could
not be determined whether the pilot of Flight L6l used this system for
azimuth information during the takeoff. The flight did not progress to

3/ Runway Visual Range equipment was installed only on the approach
ends of Runway 9L and 27L.




a roint where any cther navigeational aids would have been involved. No
irregularities of the ILS er other available aids to navigation are
roported, A flight cheek on April 1L, 1970, reported that the ILS was
orerating normally, '

'}4€}'Communication

No communications difficulties were noted or reported, The copilot's
voice wae identified as the cne making uost of the radio tranemissions
from Flight h6l,

1,10 Aerodrome and Creound Facilitiecs

Runway 27R was asrhalt surfaced, 12,5%00 feet long and 150 feet wide.
It was ejuirped with hzgh‘intenbity runway lights and runway c¢enterline
marking, The high-intensity runway lights were set at either the bright- -
est or next brightest setting at the time of the takeoff of Flight L&l,
The appreach lights at the departure end of Runway 27R were on but vere
chielded and were not vicible to crews depvarting over thenm,

1.11 Flight Recorders

_ No flight or voice recorders were installed aboard the aireraft
or reguired by regulation,

1.12 Wreckage

- The aircraft initially struck the ground in a near-level nttitude
at a point 279 feet north and 230 feet west of the end of Runway 27R.
~ The aireraft continued 890 feet across airport property on a 2740 mag-
neti¢ heading and collided with a concrete abitment at the north-seuth
perimeter road, Just west of the airport boundary, where it buust
into flames, A number of separated aireraft components, flight control
surfaces, and fragments of structure were found in the aireraft's ground
centact path,  After the impact, the fuselage and empennage came to vest
" in a canal west of the perimeter rocad, Some cargo and wreckage were
found on the west bank of the canal, 1,110 feet from the initial impact
point., (See Attachment No, 1.)

The four engines separated from their wing attachments and the
four prorellers detached from thelr respective engines, Both wings
separated between the inboard nacelles snd the fuselage. The ccckpit

- and a cabin, forward of the wing leading edges, were destroyed and there
was no assemblage of the various components in the area., The fuselage,
wings, and empennage were damaged by fire, No evidence of preimpact
failure or malfunction of any aircraft stractural member, system, or
component wWas found,
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The engines did not show evidence of oany rreimpact failure or malfunction,

| The carburetor ailr sereens, fuel screens, and rain 0il sereens were free of

-gontamination, The spark plugs Aaid not show evidence of deterioration of the

" leads, arcing, metal deposits, copper runout, erosion of the center electrodes,
- or. fouling, Cylinders were removed from each engine, and the integrity of the

“internal‘componontS'of cach engine was confirred. Examination of the propeller
_blade spider shim plates showed that all of the blades from the No, 1 propeller
. yere at 280 and two blades from the Ho, h were at 25°, The remaining shim

¥ plates vere damaged and a determination of the blade angles could not be made,

:'>?regé119r dore markings indicated that the propeller angles at impact were:

Mo, 1, 28°; feo. 2, 31%; Ne. 3, 19 Ho. 4, b1%, A1l four of the propeller
- dome low piteh steps were positicned‘ah alo, -

f]ElQVéﬁ'prcpeiler blades were bent aft and the remaining blade was bent

. forward, Tuoe blades of all four prorellers made dtstinet slash marks in the

Q7‘terfain at the initial impact point, The distances from the rfirst to the

 fourth clash mark, whicn ccrmprises the one propeller revolution, were as

" follows: No. 1, 10 feet © lInches; No. 2, 10 feet B8 inches; Ho, 3, 10 Tect
- & inches; Ho, b, 11 feet, : - -

The engine'r.p.m. shonld have been 2,700 at the takeoff power sétting

Toand 2,550 at the maximun except takeoff (METO) power setting, The engine

| ¥.p.m. at the time of the crash is unknown, “The Hos. 2 and 3 prepéllers

‘*f~ébﬂ€aeted the ground first; and -computations using the above data show that
@,;hefgroundepeeékwowldhavé-heen-apﬁrﬁximately'1h2‘knot3-ﬂith'takeofer.?wme
- and 13k knots with METO r.p.m. o o . o

" ‘he pilot's instrument panel and the center instrument panel separated
. from she vireraft and vwere found on the perimeter road, -Portions of -the'co-

_ pilot's panel, the overhead panel, center console, and other cockplt devices

- were recovered from the canal wect of thie perimeter road, - Pertinent control
 valve settings and instrument readings were as follows: . - -

" a, ‘The conkrol column gust lock was found in the "OFF" (down) and lutehed
~pesitien. R

- b. - The landing gear lever was in the retracted position,
V.*c.“QThe”flapflever was in the neutral position,
4, M1 four main fuel tank selestor valves werc "ON".

e, The six fuel toost pamp switches, four nains and two suxiliaries,
 were in the "IOW' boost positions. : .
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The Kos. 2 and b mixture control levers were in the full rich detent.
The Nos. 1 and 2 mixture control levers were near the rich position
but not in the full rich detent,

The raster ignition switch was "ON"; the Nos. 1, 3, and 4 magneto
switches were on "BOTH", and the No., 2 magneto switch wae in the
"RIGHT" magneto position.

The elevator trim tab indicator was found on a 4° nosedown retting,
The normal tab setting for takeoff was aprroximately 0°, The
aileron and rudder trim tab indicators were not found,

Selected instrurents were examined by tochnicians at FAA-certi-
ficated instrument repair station under the supervision of NTSB
persocnnel,

resiliz: of these exaninations were as follows:

(1) Pilot's directional gyroscope {(gyro)} - The rear cover
case was remeved and distinct and shiny directional
scoring rarks were ¢bserved on the rotor,

(2) Pilot's gyro horizon - Rotaticn of the gy.o yotor was
observed when the unit was cornected to test eguipment,
‘The caging knob was damaged but frozen in the "UNCAGED"
position,

Flap position indicator - The indicator needle was
impinged at an 8° flap setting. The broken cover glass
was removed and the unit was found intact and operated
catisfactorily when connect:d to test equipment, The
indicator needle on a serviceable instrument oscillated
vhen the unit was disconnected from the test equipment
and shaken or moved ahriptly.

() 'The flap position transmitter was removed frbm the ieft
& wing. The unit was damaged to an extent that precluded
a deternination of the setting at the time of the crash,

attitude indicetors on this aireraft contained suetion-driven gyro-

scopes, universally mounted, so that their spin axes could assume any position

in space.

The vacuum punps that provided suction for these instruments were
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mourited on both intoard engines and either pump could be gelected to provide
the vacuum supply to the instruments., Approrimately & minutes of operaticn
would be required to bring the gyroz up to speed bto proviwe normal attltuac
indications., Thic type of attitude indicator was limited io 09 of piteh,
up or down, and 100° roll, right or left,

: There were certain inherent errors in this type of indiecater, but

they were generally errors of not more than 30, One of these err-rg wan

~ a pitech error in the indicated attitude that could be caured by acceleration
such as that which oceurs during takeoff, This error would appear as an
indication of climb, The size of the instrument presentation was such that
very small movements of the indicator represented most normal climb and deczeent

g pitch attitudes.,

o The following trim tab measure.cnts were made with the control surface:
in the streamtine positicns. '

a. Right aileron tab - 1/2 inch down,

b, Rudder tab - 1 3/k inches left,

. Left elevator tab - 7 1/20 down,

'd. Right elevatOr tab ~ 20° down.

A piece af the right wing flap, extending from 2k inches fntoard of Lhe
No. 3 nacelle t6 the Ho. & nacelle, was found attached to a secticn of the
righ. wing, Two sections of the left wing flap, 2 feet and 5 feet lung,
 were found in the wreckage path on the airvort, There was no evidence of
- ground contact in the form of dents or abrasions along tne bottom trailing
- edges of any of the flap sections that were recovered,

The wing flap control valve, the pressure -operated check valve, and the
‘temperature relief valve were not recovered. The four flap actuating cylinders,
two mounted in each wing, were attached to sections of the wings. One inch
~of the actuating rods were exposed on the right wing cylinders and the left

wing outboard cylinder. The left wing inboard actuating rod was in the full
- up position, The hydraulic lines to the actuating cylinders had separated
leaving the pistons free to float. The flap actuating rods were not bent
nor were there any marks on the actuators ‘that might indicate the wing flap
f-positiOn on inftial ground contact. No gouge marks or impressions were found
in the terrain along the ground skid path that could be related to wing flap
extension below the fusclage. No witness was found who had observed the posi-
tion of the wing flaps while the aireraft was parked on the runup pad adjacent
to thé runway, during tbé takeoff ground roll, or when the aircrart was
: airhorne. :




1,13 Fire

The wreckage sustained extensive fire damage when the aireraft burst
into flames after colliding with the concrete abutment at the airport
boundary. A passerby took a picture of the scene immediately after the
¢resh that chowed flames billowing from the width of the canal west of
the afrpoert perimeter road.

The fire station at Miami International Airport was located between
the runways, approximately 2,000 yards from the site of the accident,
Crash alarms could be passed ¢to the fire department by an alarm system
activated by tower personnel or by telephone from any locaticn,

Tower personnel did not observe the crash because of the restricted
visibility; however, the 2larm was given to the rire department by telg-
phone by an unidentified male. The alarm was received at 0731, and the
five assigned firefighting vehicles and 17 firefighters were dispatched to
the loeation given by the informant, No evidence of an aceident or fire
was seen at the designated location but the firemen noted people staring
‘and running toward the runway, and followed them. When the firemen were
approximately 500 feet from the cresh, the fog became blacker and as
they continued, they saw aircraft components and fire. Foam and water
were used to extinguish the fire, and the equipment was released at
approxinately 0930, \

1,14 Survival Aspests

This was a nonsurvivable accident. The bodies of both crewmembers
were recovered from the canal west of the airport perimeter road in the
late afternoon of the ‘accident date, The autopsy reports indicated that
one pilot died of injuries and the other of trauma and drowning. The
-~ cockpit area was completely disruapted by the impact,

~1.,15 Tests and Research

Aireraft performance date - The performauce data listed below were
obtained from & U.S. Alr Force C- Sh Flight Manual (for a gross weight of
72,000 pounds)

a. Takeoff ground run, h knot headwind ‘component at sea level -
3, 050 feet, o

b. Power off stalling speed, (150 wing flap setting) - 88 knots,
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Pover off stalling speed, (0° wirg flap setting) - 102 knots.

Takeoff speed (115 percent of yower off stalling speed for
15° wing flap setting) - 101 knots,

Flap retraction speed (120 percent of power off stalling
speed for OC0 flap setting) - 123 knots,

f. Altitude at end of a 10,500 foot runway - in excess of 300
feet {goes off the chart due to :unway length),

Normal takeoff prccedures outlined in the flight manual vere as
follows:

a., After landing gear retraction ard attaining the minimum flap
‘retraction speed of the 120 percent of the rower off stalling
speed (123 knots), the flaps conld be retracted and the
aireraft accelerated to the recommended climb speed.

If the wing flaps were retract:d during a period of normal
acceleration, no change in aireraft attitude would be required
to maintain a relatively constant flightpath slope; however,
if wing flap retracticn was delayed until a constant airsneed
or clover rate of acceleraticn was attained, it would be
necessary to increase the anzle of attack as the wing flaps
retracted, If the angle of attack was not increased, settliing
would occur,

The wing flaps extended ;2 Inches below the fuselage of another
DC-l aireraft when set at 159, the takeoff setting,

The’company’s'chief Pilot flight-tested the effect of wing flap
retraction immediately after takeoff with the landing gear extended. Toe
~ test was conducted at Guayaquil, Ecuador (elevation 13 feet m.s.l.), in a
C-5h equipped with R-2600 engines, An attempt was made to simulate a
fully loaded C-Sh model equippen with R-2000 engines, but the validity of
the simulation was not ascertained. Me reported that when the wing flayps -
retracted, an abrupt increase in the angle of attack was recuired to avoid
*settling back onto the 1unway. ~ ~




1.1¢ Other Imformaticn

Eeuatoriana's Operaticns Menual related to the L-158 and D2-€
aireraft models and did not make speecific reference to the DC-4 nodel,
The company maintained an Operaticus bace at the Miami International
Airport, employed a United States certificated dispatcher and 413 not
utilize the services of any contract sgency in the dispatcehing of their

~ flights, The mannal stated that the dispatcher would rile a flight
olan, complete a weight and talance form, and present them to the captain
‘fer approval,

o e e A e smrmim et e e e e

S LS e S

. e .
S

The captain of Flight 161 telerhoned his flight plon to the Nzaml
Internaticnal Flight Service Station. A carbon copy of a DC-6/L-182
cargo welgnt and distribution form prepared for Flight 461 was on file
"in the Operaticns office, The form showed 19,359 pounds of cargo abcard
the tirceraft including 16,359 pounds in the cabin, 1,000 pounds in the
rorwird belly compartment, and 500 peunds in the aft velly compartment.
The cergo was general in nature and loaded so that it could be remecved
without rearranging any other. Tnis copy was signed by the captain but
did not bear *he dispatcher's signature, The dispatcher said that he '
had signed the original, HNo cecord was found to indicate that the air-
“eraft's center of gravity had been computed for the flight., The dispateher
produced a blank load distribution chart for a DC-It aireraft model similar
10 the one hie zaid had been completed for the flight and given to the
captain, The completed form was not on ile in the Qperations off’ice.
The dispatcher stated that: "This was Captain Casares' first flight to
Miami and I didn't know how he wanted things done."

Authorization for dispateh ol flights from Miami was normally
.~ transmitted ty teletyre message from the company's headquarters in Quito,
Ecuador, The dispateh message relating to Flight U6l was not received
by the Miami base. The flight had been delayed due to maintenance and
coples of messages relating to the flight between Quito and Miami were
on file, The Miami baseé transmitted a departire message for Flight 461
on April 1h, 1970, before becoming aware of the accldent,

The cowPany s Chief Pilot stated that the following ‘takeoff proceduresf
were utilizvd as a standing operating procedure:

a.  After takeoff and upon attuining a position indication on hoth
| ‘the vertical velocity indicator and altimeter, the captain
 would eall "Gear Up," The copllot would respond "Gear Up" and
move the landing gear lever to theé retracted position, -

‘The copilot would call "No Lights” when the landing gear lights
vent out, ' :
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.- Power could be reduced to the METO setting after the gear lights
went out but takeoff power was to Le maintained to an altitude
of 200 feet above the terrain, when the talkeoff was made in
instrament meteorological conditions,

At no less than 300 feet stove the terrain and after attaining
the minimum flap retracticn speed, the captain was to call "Flaps
Up." The copilot would respond "Flaps Up” and rove the wing flap
lever to the up positicn.

e. METO power was to be maintained to no less than 500 feet above
Lhe tﬁrra il’l. :

A normal climb speed of 126 knots was recommended by the carrier,
The company’s Operations Manual and the Operations Specifications iisted
takeoff minima of 107 feet ceiling and cne-fourth mile visibility for
four-engine sirera”™t from runways equiyped with high-intensity lights or
runway” centerline narking. These eriteria were met by the weather and
runway at the time the tzkeoft clearance was issued to Flight 461,
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2. ANALYSIS AND CONCLUSIQNS

2.1 Analysis

The flightcrew were properly certificated and had received the
required training for the duties they were performing.

Tne aireraft was properly certificatad and the airworthiness
certificate was current, The record indicates that the aireraft was i
an atrworthy condition at the time of takeoff.

The flight was conducted in weather conditions which met the
eriteria established by the carrier's Operaticns Specifications, The
carrier’'s spokesman has stated that higher minimums than thosze ostab-
lished by the Operaticns Specifications applied to the captiin of thic
flight. However, these higher minimums were not contained in the
carrier's Operations Manual and there iy .ome doubt that the captain of
Flight 61 was aware of them.

- No evidence was found to indicate that a pewerplant malfuncticn
played any part in the cause of this accident.  The propeller settings,
calculated from the evidence collected during the investigation, were
apploxiwately in the range they should have been for that cilage of the
flight., The calculated afrspeed at iupact, between 13h and 1h2 knots,
~ was well above the stalling speed of the aireraft in the cruise

configuration. :

This airspeed, considered in conjunction with the flight profile
 deseribed by the witness and the physical evidence observed at: the
“ateident site, indicates that the aireraft struck the ground in cénbxolled
—'ﬂj@w :

 No evidence was found that indicated a failure or malfunetion of
any structural components or flight controls of the aireraft., tThere was
no visible or audible malfunction of the airéraft or the powerplants,
and there was no evidence of in-flight fire, aireraft component separation,
~ or incapacitation of either pilot,

The aireraft trim tab settings could not be determined by examination.
- However, there was nothing in the deseribed flight profile that suggested

 either a grossly cut-of-trim condition or an out-of-balance condibion
Insofar as the aircraft center of gravity (c.g.) was concerned.

| If' a C-5h were loaded so as to exceed the aft c.g. 11mit, the air-
craft would be very difficult to taxi because the download on the nose
landing gear would be relieved and this would allew the centering cam
device to activate., With the centering can device activated; the nose

- gear steering would be deactivated. There is nothing in the record to

~ indicate that this condition existed. - :
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The Beard's exanination of the weight and balance calculation
indicates that the forward c,g. limit was not exczeded, The tyype,
welght, znd general location of the cargo indicated that the c.g. war
within limits at the time of the takeoff,

- The Board notes that the dispatching of this flight was not
accomplished in accordance with the existing rules and procedures #l-
though the carrier's Operations Manual preseribed such rules for the
pilot and the dispatcher, The center of gravity was not computed and
recorded prior to takeoff., The cargo and veight distribution was not
recorded on a form applicable to the DC-4, The form used was appli-
cable to the DC-6 and the L-188, Finally, the captain filed his
own flignt plan rather than following the procedures outlined in the
manual vwhich required the dicpatcher to plan and file the flight plan
with the captain's connurrence,

The Board slso notes that while the carrier's operations specifi-
c¢ations znthorized the use of the three cargo-carrying C-54's, the
Orerations Manual did not contain speeific operating instruetions for
the ¢-5h but was devoted to the DC-6 and the §-188,

The Eoard’s veview of the weather forecasting and reporting
indicates that the forecasis were timely and that the reporting was
conducted in accondance with the existing rules and regulations, The
- offieial pvevailing vigibility at the time of takeoff was one-<fourti
mile., This value was observed. by personnel in the tower and by the . B
Weather Bureau personnel at ground level, The aeronautically qualified '
witnessess in the vicinity of the runway indicated that visibility wes
‘between one-eighth and one-fourth mile, The Runway Visibility Range
(RVR) at the departure end: of Runway 27F was approximately 1,000 feet
“or less at takeoff. There was no RVR evailable on the approach end of
Runway 27R, The prevailing visibility thus became the controlling
_visibility for operations from this runway.

‘After reviewing the flight profile deserited by the ground
fztnesnes, the Board calculated a normal takeoff profile to compare
' with the one described

o Normally, the aircrait would have had 15° of landing flaps ex-
 tended at takeuff, The takeoff roll should have been approximately 3,050
feet, "As soon as the alreraft instruments showed a positive indication
of & ¢limb, the landing gear should have been retracted, After landing
gear retraction, the aircraft should have been accelerated in a climbing
attitude and climdb should have been maintained at takeoff power, until
the aircraft was 200 feet above the ground, at which time the power
- should have been reduced to METO, The climb should have been continued
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10 300 feet above the ground, at which point the landing flaps should
have been retracted. As the landing flaps were retracted, the aireraft
shcald have been accelerated to the recommended climbing airspeed while
maintainiig a positive rate of elimb,

Had the takeoff been performed in this manner, the aireraft would
have been approximately 200 feet above tne ground at the point where it
wai first observed, approximately 6,500 feet from the bveginning of the
takeof voll, By the time the aireraft reached the departure end of
the runway, it chould have been wore than 300 feet above the ground with
the flars rotracted, landing gear up, and climbing at METO power at an
indicated airspeed of 126 knots,

The chserved flightpath indicaled that the aircraft leveled off
at 0 Lo 50 fact above the ground and that the landing gear was retracted,
Tie aircraft pacred the point 6,900 feet from takeoff at approximately
‘that altitude and continued to fly in a level attitude until it approached
the departure end of the runway, approximately 10,500 feet from the ini-
tiation of the takeoff. At that point, the nose dropped slightly, checkel,
and then the aiveraft descended to the ground,

In view of the fact that there was no evidence of malfunction of
the flight centrols or the powerplants, the Board examined the possibility
that some malfunciion of the flight inqtrumuntq or the use and interpreta—
tion of these instruments caused this accident,

A review of the maintenance recnrds covering a 12- month pericd pr+3r
to tue aceident revealed only one writeup regardlng these instruments. The
- captain’s attitude gyro vacaum lines were drained Maveh 2li, 1970, There
were no uncleared writeups of this system, Our ex&minatlon of the captain’ s
suction instruments indicated that they were powered and uncaged at the
tine or impact. The Board therefore believes that these instruments were
operating normally at the time of takeoff,

Tacre are two problems associated with instrument takeoffe in a
fcondztion of low visibility and no horizon that appear to be pertinent to
this aecident., These problems are acceleration-induced errors in the

attitude >~licator and accelerafion—induced false sensory perceptions by .
the pilet, ‘

Raaearch into the effects of acceleration forces on gyroscopic
instruments has been condifeted over the years. This research has indicated
- as the aireraft accelerates, the vertical reference force applieé to the
- gyro shif'ts, resulting in an error in the presentatior on the attitude
indicator, The magnitude of this error is a funetion of the acceleration
~and, in the case of transport aireraft, has been calculated to be from 30
te 5°. The effect of this error is to cause the appearance of a higher*
than-actual piteh attitude on the attitude indicator, :
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.  The re*edy for ihlﬂ_vrfbleﬂ i3 to crogs-cheek all of the flight

 instruments and if it is discovered that the daltimeter and vertical
zpeed irdicatoze dc not indicate a clinb, while proper airipeed is
malnfaincd the pitch attitude should be increased until positive

N climb inilcatlrwa ap,eﬁr on - thece inetruvents.

"rp zeccnd pzcblnm, inéuceﬁ Lercepuirn erro1 on the ‘part of the
‘ ; is also caused by acceleration of the airerdft. 4/ The accélera-
”ttan Czyc imrosed on the pilot, combined with the verticsl force of
. gravity and the rasultant force vector, causzes the pilot to feei that
© he hag tipped back and is elimbing when in fact the aircraft may be level
- or even descending, This phenouenon is particularlf efféetive when there
18 no visible horlzon due t6 weather or darkness, Again, the reumedy is
‘j;szoper cross=-checking of all the flight instruments to as ure that . the
" atreraft is performing the mancuver desirsd by the pilot, 'If the pilot
 should conscioudly or unconseicusly correct for this ieeling after take-
- off, e could fly tha alrcvaft level or into deseending flight rather
than in a cllrh . S

' The Beard beliﬂveh that one or both of these ccndifionq existed in
© this cafe,  The fliphityath deseribed by the witnesses indicates that the
g afveraft élimbed to an altitude of apprntimatelv Ko Lo 50 feet above the
o ... ground and leveled of ©f, As soon as the landing gear was retracted, the
- aeeceleration’ initiated at’ tqkeoif would have increased and this could have
7 induced or aggrava*ed the errors in the ‘atfitude indicator and the pilot'ﬂ.ri*'
. .perception, | If the pilot 'reacted to thewe errors and ‘hie instrument- -
., eroas~eheck was’ ‘faulty, inﬁerrupted or disturbed by after-takéoff coek-
- pitdetivities, the resulting flightpath woul& hdve been very much likc
' the Gne described by the—witnesseo. ' : : _

et The landing flaps Were: found retracted The retréeticn 6£Vthejfléps};_"”
o qweuld Have 1incréased thé acceleration as well as causing & nosedown piteh-
ing roticn which would require tack pressure on. the elevator: control to
";?}eounteract. “This condition probably ‘ceeurred ‘during the latter portion
cooeo lofthe flight over the tunway wheén the witnesses observed the nose of the
““f_%‘aircraff deﬁcend, ‘eheck slightly, ana then the aireraft descended to the -
£¥ gzound The acceleration caused by the nosedown attitude of the aircraft
. ah this point in the" flight would have been added to any pre-eéxisting
: ;"*{,aeéeleration errors in thre attitude 1ndicatox and/or the pilot’s percep-‘
‘s?~tion of his attitude. E o .

_/ Arxw Flight Surgeon 's Manual, Yol. I, P, 13- 3?, 1970
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. _ After due ¢onsideration, the Board believes that a finding of
£1ight instrurment malfunction cannol be sustained and that incorrect
use or interpretation of the flight instruments led to this accident.

2.2 Conclusions

(2) Findings

1. The flightcrew was properly certificated and had been
trained to perform their duties,

2. The aireraft was airworthy and properly certificated at
the time of takeoff. '

The flight was conducted in weather conditicns that were
reported to have met tiie minimums specified in the carrier's
Operation Specifieations,

The carrier indicated that higher-than-standard minima
aprlied to tne captain of this flight, These higher
minima were not published in the Operations Manual ana
there is some doubt that the captain of Flight L6) was
aware of them.

" There was no evidence found that indicated eny melfunction
¢f the poverplants, They were opérating in the power range
appropriate for the stage of the flight existing prior to
impact. : -

" The calculated airspeed at impact was between 134 and 142
knots, o ‘

" There was no evidence of a stall, loss of control, or
flighterew incapacitation, . '

There #as no evidence of a significant out¢6f~tr1m‘éoﬁ&ition‘
at impact. ' — ' :

The weight and balance was not properly computed or recorded

prior to takeoff. However, the Board believes that the center
" of gravity was within the established limits. ~The weight

was lower than the prescribed maximum, .
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The flight was not dispatched in accordance with the
existing company rules and regulations,

The carrier's Operations Manual did not contain operating
instructions for the C-SkL atreraft although they were
authorized to use three C-5h's in this service,

The weather forecasting was timely, and the weather
reporting was conducted in accordance with the existing
rules and regulations.

ihe official prevailivg visibility was one-quarter mile,
but pilots in the vicinity of the runway reported visi-
bilities of between one-eighth and one- -quarter mile. The
Runway Visual Range in the accident area was 1,000 feet
or less. 1In these circumstances, the pre?ailing vis-
bility was the controlling visibility for the takeoff.

The takeoff profile of this flight did not conform to
~ that preseribed by the carrier,

The aireraft was cbserved by aercnhautically qualified
witnesses at two points, 6,500 and 10,500 feet from the
initiation of the takeoff., In both cases, the landing
‘gear was up and the aircerafi's altitude was approximutely
40 to 50 feet above the ground, Witnesses did not observe
the posibion of the landing flaps.

During the second observation, the airecraft's nose was.
© lowered, leveled off slightly, and then the airczaft
- descended into the ground,

There was no significant flight instrument vroblems recorded
in the maint enqnce recmxdq

The attitude indicator installed in this aircraft was subject
- to acceleration errors which could have been as mugh as

}. . These same accéiération forces can cause afpil@é to feel as
'ghough he is elimbing when the aireraft is level or descend-
ng.

A continuous comprehensive cross-check of all the flight
- instruments would give the pilot the true attitude of his

aircraft and overcome the problems genérated by these
acceleration forces.




The landing flaps were retracted at impact, indicating
that the crew retracted them before they reached a
point 300 feet above the ground as preseribed by the
Operatili.c Manual,

22. The Board is unable %to determine whether this retraction
of flaps was intentional or inadvertent

23, The attitude of the aircraft at impact indicates that the
aireraft was under control.

24, The airspeed at impact was higher than that which should
- have been used for a normal climb,

(b} Probable Cause

- The Board cetermines that the probable cause of this accident
was improper monitoring of tne flight instrumeats during a takeoff in
instrument neteorological conditions, Additional pertinent factors

were the usc of improper procedures after takeoff and the reduced visi-
bility due to fog.
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. RECOMMENDATIONS

‘The investigation of this accident has ploduced evidence indicating
that the flight preparations and conduct vere not in accordance with the
existing rules and regulations governing this operation,

The Board believes that there is a need for standardi .ution and im-
proved supervizion of Compania Ecuatoriana de Aviacicn's operat’ -nal and
~ dispateh procedures for their flights inte and cut of the United Ctates,

Taerefore, the Board recommends thal appropriate action be faken to
ensure that all Ccmpania Ecuatoriana de Aviacion flights operating into
or out of the United States be conducted in strict compliance with oxist-
ing regulaticns, approved procedures, and agreements pertaining to such
£'1ights, In this connection, the Board has been advised that the Direccion
General de Aviacion Civil of Eenador has initiated sction to correct the
- discrepancies discovered during this investigation,

The Board alsc takes this opportunity to reiterate its recommendation
" thot a study be initfated by the FAA, with the assistance of the Civil
- Aercnautics Board and the Department of State, to determine the feasibility
of formulating a policy whereby parties to a bilateral air route agreement
" would have the right to inspect, on a continuing basis, the facilities,
setviceﬂ, and proceﬂarek of all air carriers subjeet to tha% agrecment,

BY THE NATIONAL TRANSPORTATION SAFETY BOARD:

/s/ JOHN H. REED
Chairman

" /s/ OSCAR M. IAUREL
Member

"FRANCIS H, McADAMS
‘_Member | -

LOUIS M. 'I‘HAYER
Member ‘

ISABEL-A BURGBSS
‘Member

Décember '16,‘ 1970,
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