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NATIONAL TRANSPORTATIOR SAFETY BOARD
Washington, D. €. 20591

SA-415 FILE NO. A-0002

AIRCRAFT ACCIDENT REPORT

COMPANIA DOMINICANA de AVIACION
DOUGLAS DC-4, CARVAIR ATL. 98, Hi-168

NEAR MIAMI INTERNATIONAL AIRPORT
MIAMI, FLORIDA

JUNE 23, 1969
ADOPTED: AUGUST 12, 1970

ERRATA

The following changes should be made in Appendix B of the subject
report:

Page 1, Paragraph 1, line 4, change "No. 1" to read “"No. 1-TLA."

Page 2, Paragraph 2, line 4, change “No. 103" to read
"No. 27 (27-Conv. Co. P.)."

December 10, 1970
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File Ne. A-0002

 HATIOHAL TRAKSPORTATION SAFETY BOARD
- WESHINGTON, D. €, 20591
AXIRCFAFT ACCIDB&‘I‘ REPORT

'Ad:}gted' Auguat 12, 1970 R '

- | COMPANIA DOAMGHICANA de AVIACION
. - DOUGIAS DC-L, CARVAIR ATL, 38, HI-1€8
- NEAR MIAMI IWTERHATIONAL ATRPORT
- MIAMI, FLORIDA, JUNE 23, 1747

SYROPSIS

‘Duainicana Airlines, Fligat k01, a DC-k, Cazvair ATL. 23,
Dozinican Republic registry HI-1G5, spera?ina as a carge flight froo
Miani, Florida, to fanto Dumingo, Dominican Republic, crashed shortly
after takeoff from Miami International Alrport on June 23, 1343, abcat

15L2 e.d.t. The aircraft was destroyed ty impact ard the snsuing
ground fire. Several buildings in the area »f the zecident site were
also dazaged.

The f*ur occupents of the aireraft, three crewvmenters and ohe non-
revenue Doméinican Republic military prlat as well as six persons on
- the ﬁrcuﬁd, were fatally injured.

- I:aediately after the aireraft pasced sver the end of Runway 12
.  following takeoff, tre FAA local controller, in the tower, advised the
flight that heavy white smoke was belng emitted from the Ho, 2 engine
and that they were cleared for landxng on any runway. The flight acknowl-
edged this communication and advised the tower that tney were returning
to the airport for landing.

V witnpsses reported black puffe of smoke coming from the vieiniiy of
the Ho. & engine prior to the enission of white smoke from the No. 2
engine; the aircraft continued climbing sn runvay hezding for a short
distance, attaining an altitude of approximately 3200 feet; the propeller
of tae No. k engine wos feathered shortly after takeoff; white smoke
from the No. 2 engine intensified; s left turn back toward the afrport
was initiated and altitude was lost, as the turn continued. Ultirately,
the aireraft crashed int> buildings located approximately 1 mile from
the apprcach end of Runway 27.

- : The Safety Roard determines that the prouvikle cause of this accident
: was the confused action on the part of the crew while attempting to cope
with the catastrophic failuxe of an engine during takeoff.
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Tne Safety Bcard has recommended that the YAA Initiate a study,
in full coordination with tue Civil Aercnautics Board and the Pepartuzent
of State, to detemine the frasibility of formulatine a policy which
wiuld permit reciprocity in surveillance and inspection, oty the partiecs
to a bilateral air route agreement., Such a policy should assure accept-
able sdherente to the safety standards established pursaant to the

bilateral agrecment,
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1. INVESTICATION

1.1 History ﬂf the Flight

Dominicana Afrlires (CDA) Flight LOl, a Douglas DC-b, Carvalr
ATL. 98 of Dominican Republic Registry (HI-1£3) was ﬂpemfivg as a
- cargo flight from Miami International Airport, Miani, Florida, o
Santos Doamingo, Z}Jminican Republic, when it orasned shortly after take-.

s

of f on June 23, 1343, at appm\mtfly 15k2 e d.t. 1/

 The aircms‘t, HI-168, arrived at the Miazl Internaticnal Airport
at 1800 on June 16, 1303, after a nonrevense flight (rom Santo Domingo.
The copilot of the trip stated tiat the flight was rontine and that no
aircraft discrepancies were experienced or reported. This ovew

~ retarned to Sunto Dimingo the same :lay on another conpany aireraft,

leaving HI-168 in Miami for a schediled cargs flight departure on
June 22, |

Farly on the norning of June 2, the aircraft sus losded with

15,368 pounds of cargo and was serviced for a scheduled departure at

1700, The caplain and flight enginesr, who had flcwr the airormad™t to
- Miast on June 16, returned to Miami an the afternoon of the 29nd, along
with another company copilot scheduled foir this trip. The swh&iu;ed
departure on the 22nd wus cancelled by the captain because of tne possi-
~ bility of its arrival in Sento Dvaingd after X900, which ig contrary %o
established company policy. Prior to depar:ing tiie rwap area, the Flight
engineer detemined the amount of fuel on toard *hrvu(;v use of a "dip-
stick." The captain then requested the tanks te “topped 2f7F," and the
refueling truck was requested to be at the aireraft at 070 the pext day.
Flight k01 wvas then rescheduled to depsrt in the morning of June 83

In the morning of,'June 23 three air conditioners were nlaced atoard
‘the aireraft, bringing the total cargo lcad to 15,753 pounivr. The air-
craft was serviced with the 202 gallons of additimsi} fuel re l&é* ted by
the captain.

Records of the fueling company, which supplied aviation gasoline
to the aircraft prior to the departure, indicate *he aiveraft wus defueled
on June 17. This was done so that the aircraft oould b weighed for
weight and balance purposes, following renoval of some palley egdipment,
- prior to the flight to Miami on June 1€. After the welghing of tic
aircraft, the fuel (926G gallons) was returned to the afreraft. In
deiitirn, the faeling company records indicate that on June 21, 93k gallons
were placed in the fuel tanks. On June 23, 151 gallons were adiei to the
Ho. L maia tank and 52 gallons to the No. 1 main tank.

i/ A1} tizes herein are castern daylight, tased on the 2E.hour cloca.
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Atout 1316 on Jume 23, Flight 401 departed the northwest cargo
areaj however, shortly thercafter, it returned to the ranp Gue 1o a
reported high oil pressure {135 p.s.i. } 2/ irdication on the No. &
engine.

| wo mectanics 3/ were contracted by Deainicana to p-erf‘am toe

" required maintenance on the No, L engine end the oil presiure relief
velve was ~djusted., Accornding to the erew, the oll pressure indication
‘in the omkpit wae then within satisfactory linits, :

At approximately 1530, Flight LOI was cleared to taxi from the
northwest garge arca to Bunway 9 left {L)} and thence o Ruwmway 12 for
departure. At 1532, the flight was cleared to taxi into positicon srnd
hold on Funway 12. At 1542:05, Dominicans L0l was cleusred for takeoff.
The takeoff was tegun and, at 15k2:30, the local controller in the tower
oAt _vrcer?ed aoke cvoming from the aircraft and advised the flight:
heeinican Lol heavy wait: sacke, Nuwber Two Engine, you're cleared 1o
tand mny ranvay.” The flight nplied' "Four zero one.”

At 15LL:1S, ,f‘mwnmanm LG? advised the tower, "Four zero one is
gonra lsnd on niner right.™ The local controllier replied: “You're
cleared t9 land four zero one straight in.™ At this time, the aireraft
wag cast of the airport, htﬂﬂint toward Burway 27 right., This was the
last radic ccomunication betwen the tover *md Do =inicana Lﬂl _/

_ The losal controller, handling the ﬁig‘a\., sbgerved the flignt
during the takeoff run and sisted that shortly after the aircraft 111‘&{17
off, as it was ere ssm;; the intersection of Rwwmays 12 and oK, the Ho, b

evbiné propelier wus in the feathered position. As the. aircmi‘t vas
Cpassing the end of Runway 12, tvo puffs of tlack smoke, folloéved immedi-
Cately by heavy Wwhite smoke, cume fr\m the Ko, 2 engine. At this point,
the contrdller advised th: flight of the smoke frox NHo. 2 engine and
clearsdl it for landing on any rurvey. The aireraft procecded on ranway
neading, ¢lisbing <o an a.titude of approximately 300 feet, turned east-
ward, then nvrtfamm, and finzlly turned btack toward the airport. From
the *ime the alreraft eéntered the first turn, it tegan a steady, slow
drscent that continued wtil impact with the buildings.

2/ Tue norral operating oll pressurc range is between Lo to SOEp.s.i. -
The rec. ~cmended and placanded operating oil pressure is 85 € 5 p.s.i.
at {07 €, oil temperature and 2,000 r.p.m.

§j The required mainterance on the oil pressure relief mlve was performed
ty tw> Culusbian certificated mechanies eazployed by Aero (Conder, Ine.,
of Miami,; Florida,

__; All radio coamunication from Dominicana %0l to the tower, as *dentificwd
by DA officials, were made by the copiiot.
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Apa her tower ca‘;t!‘onpr sbsarved &.am* cana L0 as it became

airvorne and, av that time, he nsted notaing unusual about the aircraft
or the engines. Hiwever, as the sircraft appriached the alrport boundary,
Spaffs of light colored suoke were Jtserved "spitting" from the Ho. 2
cngire. As the aircraft procecdedt over the airport boundary, the smoke
chanyed to « steady, light 'ﬂ:ﬁ:ﬁréd tream which continued t%n‘&{zgnom .

the rerainder of the flight. At no oOther time wus the aircrafi's aliitude
Cmare than 300 feset., As the airoraft tumsd to the east and then norin-
ward, it began to lose altitude, Tue losy of altitude continued as the
aireraft rade a gradual turn vestwand tack tovard the airport and Tinally
disappeared frim view, cast-northeast of the afrport. Flames and two
large colwmns of black smoke were chserved in the vieinity where
D.?:::‘ni».-an‘a; L9l snd disappeared.

d e:ntz aller in the tower ctserved black puffs of sooke
1* side of the aiveraflt whon the aireraft wus 3us:
had reached an altitude of 10 to 15 feel above the
?c;u' ways 3% and 12, Thereafter, when the alreraft reached
2 -palf 'x.r& three«guarters of a ::al'!e Off thie erd of the runway,
: e:‘a:ine "started smokinmg real bau,

The vqh controller in the tover testitied that puffs of tlack
- smoke were coming from the Hoo 5 engine dm‘ﬁr‘* the takeoff.

The captain of a comnercia al a‘irl ner, witich had Just lsnded on
Buaveay 9L and was taxiing towmrd ¢ ower, cbserved Dominicana kD1 jJust

after it tecame airtorne rear the in-.e:‘ce tion of huwwmys 12 and OF,

| of tlack smokedere cranating from cne of the engines on the right
fde of the aireraft, Seconds later, heavy "vhalte-yellow" e

froc the Koo 2 engine, at which point the aireraift went cul

Ctehind the teminal building.

-
&
b
et o
.

Aroather airline pilot, approximately ine-gquarter of 2 a2ile south-
cass af the departure end of Rwway 12, otserved Duminicara L0l as it
was crossing the alrpor! raundary at an altitude of approximately 100
feet and flying directly toward his position. All four engines were
turning and heavy vhite smoke W3S ezanating from the No. 2 engine. As
the aireraft passed overhead in this condition, proceeding southeast
awvay Trom his p*sit @n, i.e observed the Ko, L propeller come to the
feathered positic mmediately following, the smoke from the Nol 2
engine subsided momen arilv {oc a few pulfs, and then the ¥o. 2 propeller
appeared to wird=fll to a stop. The aireraft continved to olimbk to an
al*itude of tetweer 200 ard 350 feet and then cormenced & turn <o the
lefs. The aircrart thern i*ngma 2 1ose altitude and finally disappreared
f1ro3 his view, : '
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Another witness, vho was lecated approxizately 2 niles east-scuth-
east of the airport, obrerved Inaminicana 401 as it passed directly over
his position, proceeding eastward, At this point, the aircraft vas at
an altitude of approximately 125 feet, the landing gear ard flaps wvere
up, the No. k propeller ims in the feathered position, mnd the No. 2
engine wvas windzilling ard emitting heavy black szoke. The olher two
engines (Hos. 1 and 3) sounded as if they vere at or near maxizusm
pover. After the flight yassed his positicn, a colunn of heavy vhite
smzoke replaced the btlack sacke that had been previously cbserved. fThe
aircraft then commenced a shallow turn to the left and disappeared froa
his lirne of sight.

Witnesses in the vicinity of the irpact site cbserved the aircraft
Just prior to the accident. The consensus vas that the No. § propeller
vas feathered and that heavy white szoke was traijling froz the No, 2
engine at this peint. The sireraft wus also observed to te in an
extrezely nose-high attitude, with the landing gear and flaps in the up
position.

The descent continued until the airceraft finally struck power lines
and the tops of tuildings locatad on the south side of 36th Street, just
east of N. W. 333 Avenue. The aircraft continued across N, W. 33nd
Avenve and struck a single-story btusiness structure vhere it came to rest.
Fire bdroke out irmediately and consumad most of the aircraft and the

triilding. The inpact site was approximately 1 mile east of Miami Inter-
national Airport,

The accident occurred at 1542 during daylight conditions.,

Injuries to Persons

Injuries Crew Fassengers Qther

Fatal 4 0
Nonfatal 0 0
None O 0

All occupants of the aircraft, three crewvmesbers and a nonrevenue
Dominican Republic military pilot, recsived fatal injuries in the crash.
Six persons on the pround also vere fatally injured as a result of the

aircraft i{mpact, detris from the airersft and/or building structures,
or fire.

In addition, 12 other persons on the grounil received nonfatal
injuries resulting froe flying debris andjfor fire,

Post-zortea examination of the flight crewizeabers revesled no
evidence to indicate any pre-existing disease that would have affected
the perfortance of taeir duties,




 Damege to Aircraft

The aircraft was destrvyed by impect and resulting fire.

'-i,h  Other Darmage

A series of btuildings between N. H 3Znd Avenue and K. W. 35th
' Avenne on N. W. 36th Street were damaged by impact and fire. A single-
story auto body paint and repai_r shop, which the aircraft impected, was
destroyed by the impact and ensuing fire. KRuzmerous motor vehicles,

‘either parked in this area or proceeding on N. W. 36th Street, were alsc

dameged by debris from the aircraft srdfor the buildings, or the fires
that resulted froe the crash. Electrical powerlines cn pales alcnb the
‘H. W. 3Fth Street and Hni Avenue vere severed.

1.5 Crew Mﬂ:mti\m ‘

Al}. of the crewzembers held appmpriate certificates issued by
the Doesinican Republie, and, in sccordance with the bilateral air trans-
~ port agreement tetween the United States and the Dominican Reputlic, as
"well as provisions of the Chicago Convention of the Intermational Civil
Aviation Organization (ICAO) of vhich both nations are signatovies,
they were qualified to conduct this flight {For detailed information,

- see Appendix B.)

1.6 Aircraft Ini‘omatién

The aircraft vas certificated and maintained in accordance with
the airvorthiness requirements of the Dominican Republic. (For detailed
“inforzation, see Appemhx c.)

HI-168 vas ariginally configured with eight fuel tanks {four min
~ tarks and four auxiliary tanks). The two inboard auxiliary tanks
{auxiliary tanks Nos. 2 and 3), vhich are of fabric construction, were
removed by Iberia Airlines prior to delivery of the aircraft to CPA.
The cockpit fuel selector valves for these two tanks were blecked off,
the fuel gauges wére removed from the instnhent panel, and the remeling
caps were blocked off.

The aircraft "actual takeoff weight" as depicted on the load sheet
for the flight vas 68,270 pounds. This weight should be adjusted, how-

ever, to account for the follovwing changes vhich occurred after coaputation

of the lcad sheet:

2,772 1bs. extra fuel added
160 1ts, additional crevmember
- 592 lbs. less cargo :
- 300 lbs. fuel bturnoff due to taxiing and warzup
2,040 lbs. total addition.
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The gross weight fof takeoff, as recomputed in light of the atove,
- would have been 70, 310 pemdsi. This figure should have appeared on the
lcad sheet. _

'Following the accident, Board investigators made a further
recooputation of weight, alloving 600 pounds of additicnal fuel burn-
of f to account for the extra taxiing and runups performed prior to
takeotf. Subtracting this (00 pounds fyom the 70,310 pounds, referred
t5> stove, yielded nan estizated actus) gross takeoff weight of £9,710C
pounds, This weight is based on gasoline weighing 6 povnds per U. S,
gallon. The zaximuws ailivable gross takeoff weight computed for altitude
(sea ie\el) and texperature (89" F.) as specified in the CIA flight
manual is 3,200 pounds. CDA dispatching papers do not reflect welght
restrictions due to altitude and temperature.

: The center of gravity {c.g.) vas cmputeﬂ to te at 16 percent of
the Mean Aerodynanmic Chond (MAC), which was within the specified limits
>f 14,2 to 28.% percent MAC.

1.7 QMoteoroliszgical Inforzation

The surface weather chservations wecorded by the Weather Burean
at Miani Intermational Airpori immediately preceding and folloving the
accident were as follows: :

1530 - 3,000 feet scattered clouds, higher iignt broken
 clouds, visibility 10 miles, vind 170° at '7 Knot
Femarks: Thunderstom =aatheast with cumulus build-
ups o the west.

15k - 3,000 feet scattered clouds, higher light broken
' clouds. visibvility 10 =iles, pressure 1013.4 nilli.
*tms, temperature 33° F., dew point T4° F., wind
150° at 7 knots, altimeter setting 29.92 inches

Kot applicable.

1.9 Coomuniications

Trere were no reported cocmunication difficulties tetveen Dominicana
Lol and the Miansi Towver. The only coomunications zade during the flight
were those tetween the copilot and the FAA local controller which are
reported in fection 1.1 History of the Flight,

1,10 Aerodrose and Ground Facilities

Rwiny 12, vhich was utilized by the flight for takeoff, is 9,60%
Teet long and 15C feet wide. '




1.1} Flight Recordes

No flight data or volce rec“\ie“s were installed in this aireraft
nor were ‘:hev'req.zired.

1.12 ¥reckage

Exazination at the crash site indicated that the aircraft first
contacted high-tension poverlines and a light pole btefore it damaged a
nestey of btulldings along the wreckage path,  The aircraft finally
struck, and stopped within, an antonmotive paint and body shop. The
total vreckage arca vas approximately 740 feet in length and 180 feet
in width., The damage sustained by the bulldings in the vicinity of the
first contact area indicated that the aircraft was ¢n a heading at thst
tizs of spproxizately 2007 nagnetie.

| Xo paris of th: aircraft were found outside of the above arca and
the =xamination revealed no evidence of any in-flight separation of the
aircmi‘* st"z cture or coaponeits. The circraft was destroyed by izpect
- and ensuing ground fire.

Exzninaticon of the vemalining portions of the €light control system
showed no evidence of any failure or malfunction prior to¢ impact.
Because of the extensive mpec t and fire danage, no reliable trim settings
caunld te gbiained for any of the conirol surfaces.

All wing flap actiuators were recoversd and found in the full
retracted position, wvhich eerresp&mc to a flap-up configuration.

Exaniration of the nose gear and cain landing gear hydraulic
ammt ing cglmders indicated %hat all three landing gears wvere in the
etracted position at impact.

There vas no evidence of any failure of nydraniic and electricai
system coaponeints prior to izmpact.

All four engines were recsvered in the wreckage area. The Kos. 1,

2, and 3 engines had separated frog the aircraft durinb the impact seguence,
w‘zﬂe the No. & engine was still atmmed to the wing btut only bty the

- filuid lines and cables,

- Partial disassezbly and exazination of the Hos, 1 and 3 engines
revealed no =vidence of any failure, malfunction, or operating distress
priosr o impact.

A complete dis.aﬁse:abw and exazination of the Ki:, 2 'nd b engines
- was canducted by the Board at an engine overhaul f‘&cilitv in M.umi
Florida. '
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Inspection of the internal components of the No, L engine disclused
no indicatisns of any Internal operating distress or rotational danage.
A film of lubrication was cbserved on all cylinder walls., The crankshaft
"and its three bearings were in good condition ard adequately lubricated.
‘All spark plugs were in serviceable condition and exhibited evidence of
" the capability of proper Tiring. Extensive ground fire dazage to Loth
magnetos precluded functional testing; however, examination of the distri-
butor electrodes sh;wed them to bte intact, with no signs of arcing or
burning.

‘fhe No. b engine carburetor asserbly wae tadly burned and vas
vartially sepurated from the nount pad. The carburetor was disassembled.
The magnesium throttle tody section, except for the throttle shaft, was
completely burned away. 'The cable-cperated throttle valve was found in
the full closed position and the idle valve was frozen in the idle
position. The cable-operated manual mixture control valve vas get in
the "auto-rich" position., The poppet valve diaphragm was cozpletely
charred. ‘The fuel strainer and carvuretor inlet air scoop were examined.
There was no cvidence of any blcockage that would have precluded operation.
The automatic mixture eontrol heusing was completely burned away.

The No. & engire oil pressure relief valve was found securely in
place on the rear accesso~ section., Seven threads of the oil pressure
relief valve adjusting screw were visible above the adjusting screw
plain nut. The relief valve ascembly was subsequently remcved and
functionally tested at the CDA maintenance facility in Santo Domingo.
(See Section 1.15 Tests and Research.)

Examination of the No. 2 engine revealed that the Nos, 6 and 8
¢ylinders nad separated from the crankcase, breaking all of the cylinder
'hold down studs in an apparent tension failure mode. The No. &6 cylinder,
containing the remains of 1its piston with a section of the master rod
‘attached, was found removed from the main wreckage area but within the

" impacted building. %he No. 8 eylinder and parts of the Nos. B and 1k

- pistons were found, detached, tetween the Nos. 1 and 2 engines, The
engine covling was recovered generally intact in the main wreckage area.
There was no evideace of any cylinder penetration.

The front row master rod and all front row cylinder link rods were
broken into small pieces by rotational forces. Tne cylinder skirts vere
extensively damaged by the broken rods. The rear row of cylinders was

 generally intact and the cylinders were all attached to their respective
crankcase bases, Tne Nos. 5 ard 7 eylinders were damaged during impact.
Both cylinder heads were torn from these barrels, and the barrels were
cracked and bent over the case, thus wedging the Nos. 5 and 7 pistons
against the cylinder barrels.
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Tne front row cevlinder barrel tores wvere battered and scraped in
a lcngitudingl direction. The rear row cylinder tarrel bores were
gencrally in good condition, vith the excention of Ros. 5 and 7 which
vere damaged on impact, and all evidenced a film of lubrication.

&11 of the front row pistons were extensively broken and tia_naged
and evidenced pounding and gouging on their bottox sections, Sections
of the Kos. 8 and 14 pistons below the piston pinhole were completely
E;!"‘ld"id and pounded away. These piston rings were extensively broken,

ith the remaining pleces of rings wedged into the ring grooves,

Trnie rear row of pistons was not damaged ard appeared to be in good
conditinn cxcept for intake valve pounding marks in the heads of some of
these pistoni. The piston ringe all moved freeiy within their respective
grooves and evidenced a filz of lubricaticn,

The front row zaster rod "I7 section vas broken and ground off.
The link rods were broken and ground off, with only & small portion of
each link rod resaining sitached tc the master rod assembly. Pronocunced
rotaticnael dazage was evident throughout this entire area. The zaster
rcd attaching bolts were severely daraged 3t the tolt head end nut ends,
with cne tolt ccapletely broken avay. The master rod assenbly was free

to rotute sn the crankshaft Journal and did not exhibit any excessive
sideplay.

Examination of both the front ard vrear row master rod tearings
shoved no evidence of bearing overtemperature, seizing, or galling. These
bearings were determined to te in serviceable condition.

The crankecase front section and the forward portion of the crank-
case center section wvere extensively battered, with some szall pieces of
broken rod sections still remaining in the front section. The roar of
the center crankcase section and the rear crankcase séction vere not
intermally damaged.

The three crankcase bearings were exanmined, There was no evidence

of pounding, galling, or overheat, and all appeared to be adequately
lubricated.

The crankshaft vas found to bte intact with the front, rear, and
racter rod jJournals urdamaged. The front crank sheek and counterveight
vere pounded and battered. Examination of the rear counteirweight and
counterweight bushings showed no evidence of any overspeed condition.

Examination of the spark plugs, cams and rollers, left magneto,
and propeller governor indicated no evidence of preimpact failure, mal-
function, or operating distress. The right magneto was not recovered.
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The propeller assesblies for all four engines wvere recovered in
the wreckage area, Based upon disassexblv and exazination of the blade
spider rhim plates, the following blade angle settings existed at impact:
No. 1 propeller, 28°; No. 2 propeller, 25°: No, 3 propeller, 25°; MNo. b
propeller, 93°. A blade angle setting of 2& corresponds to the full
lov pitcir stop and a setting of §3° corresponds to the full feathered
position.

Tys of three fuel dump valves, found in the remains of the right
wing, were in the closed position. Ho other fuel dusp valves were
recovered. No fuel dusp chute poaxiticns could te determined due to the
inpact ard ground fire dazage sustained by these units,

The upper centar panel containing switches for engine ignition,
feathering, generator, starter, main and auxiliary fuel boost pump, and
tattery, together with associated indicating lights, were not recovered.

Tae cockpit pedestal -ontaining the mechanical eontreols for
regulating throttle, mixture, cartu-etor air, propeller r.p.nm., Janding
gear and wing flaps was damaged by impact and ground fire to the extent
that no useful inforwation could be obtained firom these components,

1,13 Fire

The aircraft fuselage struck, and care to reat in, an auto body
repair shop. The impact demolished the building and the aircraft, Fire
broke out immediately and was fed by aviation fuel contained in the left
wing tanks and a large quantity of aulo body paint and thinners which
were stored in the building. Another building in the area was set afire
bty fuel from the ripght wing, vhich had separated from the aircraft on
impact,

The tower controller alerted the Airport Fire Station at the time
of the advisory to Flight L0l concerning the smoking No. 2 engine. Fire
equipment then proceeded to positions adjacent to Runway 27 right,
Following the crash, these vehicles procezded from their stations to the
cast gate and then cast along 36th Street to the accident site. This
equipment arrived at the site approximately k minutes after the aceident
oceurred. |

The Miami, Hialeah, and Metro Dede County Fire Depariments also
responded to the accident.

1.1% Survival Aspects

& The sceident was of a survivable rature for the cockpit occupants.
This classification is given because of the absence of significant impact
injuries to three of the four aircraft occupants and the fact that these
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three victims died as a result 5f smoke inhalation and bturns. The
fourth victim died as a result of trauzatic injuries received in the
crash. The six persons on the ground died as a result of falling
dehris and/or turns.

1,15 Tests and Research

laboratory analysis vas perforred on fuel samples from the tank
fernm vhich was utilized for the predeparture fueling sif HI-168 prior to
its departure, The properties of the fuel, thus ascertained, are con-
sidered norzal for grade 100/130 aviaticon fuel.

Other aircraft wvere fueled from the samé fuel supply tank with no
undesirable results reparted,

s, 2 Mine

Segiments of the failed No. 2 engine vere sent to “he Pratt & Whitney
Aircraft Facility, Hartford, Connecticut, for mectaliurgical examination
and testirg. These included the Ho. 6 cylinder containing the piston to
which a 2-inch broken section of master rod was attached, the MNo. 8
‘¢ylinder, remains of the front row master rod assembly with the remains
of the link rods attached, the front and center crankcase section which
encompassed the mount basé of the Nos. & and 8 cylinders, and several
front and rear row pistons.

Durirg the laboratory examination, one small area of fatigue was
discovered on the No. 6 master rcd, approximately 1-1/2 inches below
the piston pinhole. However, because of the extensive pounding and
darmage thal these internal operating components received during the
failure and breakup sequence, the relationship between this fatigue and
the initial cause of the engine disintegration could not be positively
detenmﬁned.

~ 011 Pressure Relief Valve No. b Engine

‘The oil pressure relief valve fron the No. engine wvas functionally
tested in the "as found" condition at the CDA maintenance facility at
Sento Dominge, Dominican Republic. The valve was installed and operated
in two different engines of another Carvair ATL. 98 (HI-172). The
- following results were obtained:

1. ofl pressure relief valve installsd in No. 2 engine
(TS0 1,173 hours) of HI-1T72,

(ag at 800 r.p.m., oil pressure 25 p.s.i.

{v) at 1,000 r.p.m., 2f1 pressure 35 p.s.i.
ic; at 2,00ﬂ r.p.m., ofl pressure 55 p.s,i.

d) at 1,50 r.p.m., ofl pressure W5 p.s.i., propeller
contrsl levers then moved to the high-piteh position
and, vhen governing action took place, oil pressure

~declined to, and remained steady at, 35 p.s.i.
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2. O0il pressure relief valve installed in tue Ho. & engine
HI-172 (TSO 20 hours).

{a) at 1,000 r.p.m., oil pressure 30 p.s.i.

{b) at 2,000 r.p.m., oil pressure €0 p.s.i.

{(c) the samxe test wvas performed as in 1.{(d) abtove
and the same results were obtained.

All tests were performmed at an 2il temperature cf

féo° c.

Propeller Feathering/Unfeathering System

Examination of the propeller assexblies for all four engines
revealed no discrepancies that would prevent norma! operaticrn. Functional
testing and/or exarmination of the recovered comporents comprising the
feathering/unfeathering systeas of 31l four engines displeyed o evidence
of anv ralfunctisns that would impair normal capabilities of this operation.

Irergency Procedures

Tre CDA Flight Manual for the Carvair ATL. 98 outlines the following
procedure to te followed in the event of an engine failure on takeoff:

Engire Fallure

If the decision is made to atandon the takeoff irmediately close
all four throttles and apply maximum wheel braking until it is
certain that adequate stopping distance is available, keeping
straight ty use of nosevheel steering.

If the decision is made to continue the tak-<off, maintain direc-
tional control by means of coarse use of rudder and aileron (if
an outer engine has failed full corrective rudder and considerable
aileron will be necessary), holding the nosevheel in contact with
the ground by firm forward pressure on the control column until
rotation is initiated at Vo - 5 (m.p.h. or knots) by a fim rear-
vard movement of the control column. The propeller of the failed
engine should be feathered at the earliest opportunity after the
failure has been confirmed.

¥hen airbomre, continue application of corrective rudder assisted

as necessary by ailerons. Select landing gear up and climdb, wain-
taining speed at V, and the flaps at TAKE-OFF until it is evidently
safe to change to the en route configuration having regard to the
obstacles to be cleared. Reduce power to maximum continuous on

the three operative engines, and climb at the cne engine inoperative
en route climbing speed (147 m.p.h. (128 knots) I.A.S.) until the
required minimum safe altitude has been achieved. At some convenient
stage carry out the subsequent actions after propeller feathering.
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- . Propeller Feathering Procedure

Immediate Actions

Tarottle Closed
Feathering Button Push. When propeller is feathered the
putton should kick out automatically.

Subsequent Actions

Mixture IDLE CUT-OFF

Cowl Flaps CLOSED, then OFF

Booster pump OFF

Tank Selector OFF (Note: Do not shut tank selector
OFF if crossfeeding in use.)

Ignition CFF

Generator OFF

Propeller pitch Full "DECRFASE R.P.M."

Trim Retrir as necessary

Firewalil Chut off If any evidence of fluid supply line
failure ashead of the firewall is noted,
pull the fire extinguisher selector lever
(firewall shmt-off valve) for the failing
engine.

The Manager of Operations for CIA testified regarding company
operating procedures and of the capabilities of the crev involved in thre
accident.

He statedl that although a flight engineer is not required on the
Carvair, CDA often assigns a mechanic to a flight for the purpose of
reduciag the captain's workload. His duties in this capacity would
include preflighting the aircraft, checking fuel and cargo, and assisting
as necessary with other associated ground duties. During flight operations,
he would be seated in the Jump seat between the pilot and copilot and
would nonsally be exrected to assist with the engine runup procedures. If
a flight engincer were assigned for a flight on a Carvair, as in this case,
ne might be expected to perform the function of feathering a propeller
in an emergency upon the command of the captain. If a flight engineer
were not assigned to the flight, the copllot would feather the propeller
upon c¢omeand from the captain.

Alrcraft Performance

| The takeoff climb performance charts for this ailrcraft indicate the
folloving associated conditions:
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Teaperature: 83° F., Internaticnal Standard Atmosphare (1.S.4.)
£17° C.

Fngines: Operative engines at takesff, pover, 2,7X r.p.m.
) in. Hg manifold pressure is adiusted to maintain
constant powar up to full throttle height. Propeller
of inoperative engine is feathered.

Carturetov Air: O©Oold

owl Flaps: Trail on operative engines, closed on inoperative
engines.

Wing Flaps: Takeoff 15°,
Landing Gear: Retracted.
Alrcraft Yeigat: 62,155 pounds.

Rate of Climb+ 1 Pngine Inoperative 2 Ingines Inoperative
f 255 T't./min, N> Chart

fne Bn Route Climb Perforvance Charts indicate tre Tolloving:
Ingines: Operative engines at maximum continuous power,
2,550 r.p.m., 52 in. Hg manifold pressure, propeller
of inoperative engline is feathered.
Carburetor Air; Cold,

Cowl Flaps: Traill on operative engives, cleosed on inoperative
engine,

Wing Flaps: Retracted.

Landing Gear: Retracted,

Speed: 128 knots I.A.S.

Temperature: ISA £ 177 C.
Weight: 69,195 pounis.

Rate of Clizb: 1 Engine Inoperative 2 Engines Inoperative
£ 220 ft./min, - 220 fi./ain,

~ The maximum the aircraft can weigh with two engines inoperative and
still maintain level flight is 58,400 pounds.

The maxizaum fuel dumping capability of the Carvair, utilizing all
four fuel dump chutes as specified in the Tlight manual, is 2,280 pounds/

min. {380 gal./min.),
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1.16 Treatice and Fegulatlons Governing International Air Carriers

Routes arnd services of Daxminican air carriers into the United
States, and U. S. air csrriers inio the Dominican Republic are provided
for ty a Bilateral Air Transport Apgreement Weaatiqted by the two
countries. Such agree:ents are nezotiated by the U. 8§, Departrent of
State and the foreign government, subjlect to the approval of the President,

After such ar Agreexent has been approved by the President, the
Civil Aeronauntics Board issues a permit to the fereign carrier to aperate
tnto <ne Mnit:d States. The carrier then applies to the FAA for the
issuance of operating specificaticns which outline pricariiy ih2 airports
and aireraft uo be used in the osperation on tne spproved ruates.

Tne Alr Transpari Agreesent between the United States and the
Deminican Republic becare ef<ective July 19, 15k, Artisle b of this

Agreexent reads ag follouws:

"Cortificates of alrearthiness, certificates of competency

epd licenses issued or rendered valid by one con'racting

party and still iv force shall ve recognizad as valld by

the other contracting party for the purpote of operating

the routes and svyvices descrited in the Annex. Bach con-
tracting party reserves th- rigat, however, to reflust to
recognize, for the purpoces of flight abeve its own territory,
certificates of coapetency and 1iceases granted to its owm
nationals by another state,’

A foreign air carrier operating pemeit was issued to Dominican
Airlines by the CAB in Febraary 1951, The permit was later amended
in January 1955, Provisions of the amenied permit included the
following:

"ne holcder hereof shall conform to the airworthiness and
aluen competency reqairezents prescribed by the Governzent
of the Dominican Repuzlic f'or Dominican internatianal air
service,

This permit as anendad, shall be sublect to all applicable
provisions of any treaty, convention, ¢r agrecmenc affecting
international air transportation now in effect, or that may
tecome effective during the period this permit, ag azeided,
remains in effect, to vhich the Uhited States und the
D:ainican Republic shall be parties.”
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In addition to the bilateral agreement, the o-her treaty which
governs the conduct of international air carrier operaticns is the
Convertion of the International Civil Aviation Organization (ICAO),
to which btoth the United States and the Dcainican Republic are
signatories, ;3/

Article 33 of the Convention, "Recoznition of Certificates
and Licenses”, provides for the following:

"Certificates of airworthiness and certificates of coapetency
and licenses issued or rendered valid by the contracting State in
which the aircraft is registered, shall be recognized as valid
by the other contracting tates, provided that the requireaents
under wvhich such certificates or licenses were issued or rend=red
valid are equal to or above the minimum standards which may be
established from time to “ise pursuant to this convention."

Article 37 of this convention provides for the establishment of
Annexes by vhich to sucure the highest possible degree of uniformity
in regulations, standards, .:zd procedures wherein such wniformity will
inprove international air carrier operations. Article 38 provides that
if a nation finds it impractical) to comply in all respects with an
international standand or to bring its own regulation, or practices
into full accord with such standari, it shall register notification of
such difference with ICAOQ, vhich in turn will issue Immediate notification
to all the member States.

The developnent and implementation of additional intermationsl
standards bty member States are alss provided for within the ICAO frame-
work. Such recommendatione are submitted to the ICAO Council for
aloption and become effective if approved by a two-thirds majority of
the council., Again, the member States, accordin; to the terms of the
convention, are called upon either to implement the standards, or if they
find this impractical, to notify ICAO that a difference exists between
the adopted standards :u& the existing national standanis and correspond-
ing practices.

States are also encouraged to notify ICAO of differences between
their national practices and any "reccmmended practices” as set forth
in the ICAO annexes. A "standand" in the ICAO semse is mandatory whereas
a "recommended practice™ is desirable.

At the present time there are 15 Annexes to the convent®on covering
the various standards and reccemended practices as described above, It
should be notcd that the Dominican Republic has not filed any differences
between their existing national regulations and those outlined in the
ICAO Annexes,

5/ There are presently 1106 naticrne as Contracting States of ICAO,
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It should also be mentioned that the Convention and the Annexes
beccmte treaty cbligations between the Contracting States and that ICAO
assumes no authority either in enforcing or maintsining swrrveillance
as to the degree of application of the international standards by member
nations.

In addition to the above-cited treaty obligations between the
United States and the Doaminican Republic, all foreign air carciers asre
subject to parts 91 and 129 of the Federsl Aviation Regulations {FAR's).
Part 91 sets rorth the "Air Traffi: and General Operating Rules.”
Part 12G governs the operation of foreign carriers into the United States.
Primarily, Part 129 requires: that the carrier shall conduct its flights
in accordance with the cperation specifications issued by the FAA; that
cur’ :1 t alrworthiness and registration certificates of that country be
carr.sd aboard the aircraft; that flight crewmenbers hold current certifi-
cates, issued by that country, shoving their ability to perfom rejuired
duties; that aircraft bde equipped vith such radio equipeent as is neces-
sary to use properly the air navigation facilities and main*ain cooruni-
cations with ground staticns vhile ¢operating in the United States; that
each pilc: be faniliar with, and abide by, the U. S. Air Traffic Control
regulations ard procedures; snd that the foreign air carrier establish
procedures to assure that its pilots have the necessary knowledge and
ability to operate in accordance with the appliceble rules and regulations.
This Part also includes the general format to te followed by foreign air
cerriers in making application to the FAA for Operations Specifications.

2. ANALYSIS AND CONCLUSIONS

2.1 Analysis

The No. 2 engilne sustained a massive fatlure. The No. b engine oil
pressure relief valve tested functicnally belcw the recommended operating
limits following the accident. As discussed \nder Section 1.12, various
coaponents of the No. b engine were destroyed by impact and ground fire
and could not be documented as to operability prior to impact. However,
the examinable portions of the No. & engine as well as the Nos. 1 and 3
engines and all other structure, systems, and components of the sircraft
revealed no evidence of any preimpact failure or malfunction.

A review of the maintenance records indicates that the ajrcraft
had been maintained in accorxdsnce with the procedures and regulations
prescribed by CDA and the Dominican Joverament ard within the require-
ments of the applicable ICAQ provisions, All required sircraft in-
spections and overhauls had been perfomed within specified times.

- The captain and first officer were properly certificated in accordance
with the requirenents of the Dominican Govermnent and the ICAO provisions
and, accordingly, weie qualified to conduct this flight, A flight engineer
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is not reguired for Carvair operations; however, in this instance, s
CDh\ flight engineer (IC-6 qualififed) wmas assigned to the flight ard
was seated in the observer seat in the cockpit.

It is concluded thst the initisl failure of the Ko. 2 engine
oceurred immediately after takeoff when it emitted heavy white smoke.
Witness observations, as well as the physical evidence found in the
engine and on the propeller, indicate that the engine continued to
cperste, or was at least winduillirng from sir strean effect, through-
cut the rest of the flight until inpact., This continued operation
resulted in alnost complete destruction of the internal cperstirg
canporents of the front rov oylinders.

Tite Ho. 2 engine was coapletely disassezbled in an attenpt to
isolate the initial mode end nmechanism of the railure. The state of
physical destruction of the front rov link rods, master rod and pistous,
however, precluded positive definition of tre initial failure. The
conditicn of the intemnal operating parts in the vicinity of the kos. &
ard & cylinders, as well as tke evidence of these eylinders! having
separeted from the orankease base prior to impact, does indicate,
however, that the failurc sejuence originated in this vicinity.

Bxanination of the engine tearirgs, the conponents associsted with
the cems; ard the valves, bore no evidence of a sustained overspeed con-
dition that would have contributed to the malfunctions.

Similarly, the master rod bearings for the Nos. O and ) cylinders
evidenced no indications of bearing chatter, burning ardfor spalling to

indicate a distressed bearing condition as the initiating mechanism of
the engine failure.

Metallurpical exsmination of the hold down studs for Nos. 6 and 8
eylinders showed thut, In both cases, the studs on the aft side of the
cylinder bas2 hed failed in tension and those on the forward side had
failed in conbined tension, bending, and shear. The pattern of failures
indicated thet the No. 6 cylinder barrel had bent slightly forward and
upvard, and the No, 8 cylinder barrel haéd been bent forwsrd and slightly
to the lef't as the studs on the forwanrd sides failed.

None of the studs showed aiy evidence of fatigue failure,

These finiings, iIn addition to the lack of any significant pounding
damage to the hase of the crankcase, indicate that the cylinder separations
ware of a secondary naiure rather than an initiating factor, as would be
caused by the cylinders'! lifting ¢ff the crankcase mount base due to a
fatigue failure of the hold down studs.




Tre renains ¢f the "I" section of the broken Ho. © paster rod
vere attached to the piston and exhibited eviderce of fatigue over an
area enccapassing ore-eighth of the "I, Ixamination of the part re-
vealed no apparent menufacturing or metallurgical defect that would
cause & master rod railure efither through stress or fatigue; however,
a8 3light turned-over svction was cbserved at the master rod facture
which would irndicate thut the rod had been subjected to bernding in the
direction of failure,

Further, the type and extent of the breakup within the front
cy¥linder crankcase was typical of the damage that would occur as a
resnit of &8 zmaster rad fajlure. Therefore, it is considered that the
failure ~f the No. 6 master rod was most probably the initiating factor
resulting in the engine disintegration. However, as was stated previously,
there was insufficient evidence to support this conclusion positively.

Qtner possidbilities for the initial feailure would include a link
rod or piston separation which would produce wmuch the same type of danage.
However, due to the zassive damage, these possibilities cannot be con-
fimed.

Inasmuch as the failure occurred shortly after liftofr, it is
cifficult to explain why it was not secured and its propeller feathered
vithin a reasonable tice following the ralfunction. C(onver-ely, inspec-
tion of the exsainable portions of the No. 4 engine disclosed only the
cil pressure relief valve problenm, discussed previously, but no other
evidence of a fsilure or malfunction that would have necessitated its
discontiruance, yet the propeller was observed in the feathered position

shortly after takeoff, This propeller stayed in the feathered positia
throughout the remainder of the flight.

The lesd sheet as originslly prepared on June 22 indicated that
the flight would be dispatched with 1,600 gallons of fuel, a crew weight
of U8) pounds, 16,350 pounds of cargo with a total takeoff weight of
63,270 pounds. Printed information on the losd sheet irdicated the
maxirum allowable takeoff weight was 63,600 pounds, which is based on a
zero fuel weight of 53,000 pounds.

If the fueling company records are correct, there should have been
1,850 gallons of fuel aboard the aircraft when the crev arrived for the
origirally scheduled departure on June 22.

¥e do not know why the captain ssked for additional fuel. His
aircraft already contained 260 gallons more than the dispatching amount
(1,600 gallons) called for on the prepared load sheet, There were no
weathier probleas which would necessitate the carrying of extra fuel.
¥ith 1,800 gallons already on board, it does not appear logical that the
captain would request additional fuel that would total 462 gallons more
than the amount specified on the load sheetl.
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It appears that No. 1 main tank contained more fuel than Koo L
=~ain tank. The addition of fuel to tanks N>. 1 {51 gallons) and No. &
{151 gallons), as showm on the Mueling cozpany records, could have
corrected an asymmetrical fuel lcading corndition, However, if the
addition of this fuel brought the Ho. 1 and & tanks to equal levels,
then 100 gallons in No. L only would nave accozplished *he saxze purpose.

The captain did, however, request the extra fuel and did delay
tiie flight when the fueling truck did not show up early in the -orning
of June 23 as requested., This action seems to indicate an asymnefrical
loading, requiring the anddition of fuel to tue Ko. 4 {right wving) tanx
to even the lcad., It is not knowm what distribtution was given the
1,860 gallons piaced in the ianks previously.

It is also possible that the fuel load was 20¢ gallons under the
required 1,000 vhen it was checked by the crew on June 22. FPlacling a02
sallens in the tanks zight have corrected an imtalance and brought the
fuel quantity up to the desired 1,000 gallons. This theory suggests
sorme mishandling on the part of the fveling compeny andfor thzir fuel
truck operators, The Board has no other evidence or information, except
ags menticned sbove, that would substantiate such a conclusion.

The load sheet, as presented to the crew prior to the flight,
indicated the aircraft would weigh 63,270 pounds at takeoff. Assuzing
that the aircraft was fueled in accondance with the fueling company
records, and considering the changes o cargo and the addition of an extra
crewnezber, the crew should have teen able to recalculate the gross take-
of T weight as 70,310 pormds. This figure used the weight of gasoline as

& pounds per U. S. galin and §s 1,110 pounds over the maximum allowable

gross tekeoff weight of 64,800 pounds, as specified in the CDA manual for

the applicable conditions of altitude and tesperature. This limitation

is hased on the requirement for a 2.5 percent second segment clinb gradient
- with one engine inoperative, which under this veight condition should

produce a climb rate of 250 feet per minute.

Recalculation of the aircraft gross wveight folloving the accident
revealed & gross takeoff weight of 69,710 pounds.

The maxizum allowable takeoff welights as shown on the company load
sheet do not take teaperature and altitude into consideration. 'The
maximus allowvable takeoff weight used for this flight was 68,600 pounds
(vhich is below th2 CDA zanual figure of 69,200 pounds). According to
the chief dispatcher of the coiapany handling this flight, this Tigure
can be increased by increasing the fuel qusntity on toard up to the rext
higher restrictive takeoff weight as depicted on the load sheet. This
is 71,000 pounds, which is the sum of the maxisum landing wveight of
65,000 pounds and §,000 pounds of fuel necessary for a trip from Miami to
Santo Domingo. However, if the aircraft wveight is increased to the next
higher restrictive veight, the CDA ranual restrictive weight (69,200
pounds in this instance) will be exceeded.
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Ciizt perforzance data for the Carmair shovs that with two engires
inoperative at s gross weight of €9,710 pounds level flight csnnot e
raintained. sing maxizux continucus engine pover on the (wo rezaining
ergines, a descent rate in the order of 170 fret per zinute can le
expected,

The zmaxigcum aireraft weighy at vhich level rliight can te maintained
with w0 engines inoperative, and under the conditions that existed, is
55,500 pounds, At the zaxizum fuel dumping rate of 2,230 pounds por
mingte approxinately $ minutes would kave deen required to dump the
necessary amount of fuel t achieve this weigat., However, this action
was provably not considered by the crew tecsusc of a possible fire on
the Ko. 2 engine ard the darngercus possivility of igniting the durped
fael,

Thege performance figures do not take into consideration the drsg
injuced by the windrilling No. 2 propeller and the angle of bsnk vhich
would have Jdeteriorsted perfomance 0 8 greater extent than shown here.

It zust te noted that under either condition of fuel loading, the
smount as shown on the load sheet (€,30C pounds) or the szsunt depicted
by *he fueling cocpany records {12,372 pounds), the aircraft would not
te capable of zzintaining level flight. The difference tetween the two
possible fuel weights, though affecting perfoimance slightly, reflects
operational and dispatching practices which do not conform to approved
stardands vherein the optizum level of safety is achieved.

As vas stated previcusly, there vas a prodlexm associated with the

relief wvalve vhich regulates the ©il pressure to the No. & engine. The
flight had returmed to the line subsequent to its origiual departure
tecause of a cockpit indication of high oil pressure in the Ko. b engine,
Following an sdjusteent to the 011 pressure relier valve by a =mechsnie,
the crew indicated that the oil pressure reading wus acceptable, and the
aircraft again departed for the fifght. It is assuzed taat the crew
corducted a normal pretakeoff engine runup, which includes a sagneto
check at 30 inches Hg and approximately 2,200 r.p.a. At this point the
01l pressure resding should de checked, and if not within limits
(approximstely S0 p.s.i.), the flight should be discontinued. Inasmuch
as the flight did not return again to the line, it can te assuzed that
the oll pressure reading vas acceptable to the crew and presuzably the
oil pressure relief valve was operating satisfactorily to this point.

However, functional testing of this valve following the accident
revealed ¢il pressure indications that were consistently below the
recoczmended operating parameters. In all of the teosted ranges of 2,000
r.p.m. or higher, the cil pressure recained at or slightly above 50 p.s.i.
If the oil pressure fulls telov the U8 p.s.i. low oil pressure limit, a

varning light located beneath the oil pressure instrument in the cockpit
is activated.
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In view of the tes! results just described, it is conceivable
that the oil pressure dropped to 50 p.s.i. or to some lover value during
the takeoff run and that the low oil pressure warning light on the
No. b engine was activated., Under other circuzstances, such a situation
need not lead to precipitate action since there are other engine instru-
ments {i.e., cil quantity, oil temperature, and cylinder nead temperature)
which can be checked to assess further the significance of the low oil
pressure indication, éf However, in this case, the crew had to delay
{ts takesff tecause of oil pressure problems on the No. % engine and
there is 1ittie doubt that the focus of attention was on this engine. If
a loss of oil pressure was noted cn the takeoff run or if engine rough-
ness was encountered, as possibly evidenced by the puffs of black sxzoke
observed by ground witnesses, the erew would be apprehensive as to the
possibility of a malfunction of the No. b engine, At this point, the
No. 2 engine probably tegan its failure sequence. The remedial action
jnitiated by the crew promptly compounded the emergency.

It is known that even the most experienced pilots can be affected
in their judgment and reasoning when faced with abnormal conditions.
The degree to which their performance standard is affected, and tne rate
of deterioration are dependent on {1) the complexity of the emergency,
(2) the inmmediacy of the threat to life, and (3) thelr preparedness
(including training) to cope with such situations,

Examination of the training records of this captain does not suggest
a high degree of proficiency in emergency procedures. In fact, review
of his initial training records in btoth the DC-h and DC-6 indicates that
one of his weaker areas was the knowledge and execution of such procedures.
It is noted, however, that only a few of the captain's records were
available for review ard that these were for 1263-€4h. Although it was
stated by company management that periodic flight proficiency checks are
required of its captains every & months, these records were not available
ard, therefore, the Safety Board can btase its evaluaticn in this area

j s .. . . el
CHRLYno review L1 e atcve-cited recoris,

Whether or nat the captain was highly proficient in emergency
procedures and had sufficient confidence in them so that he might have
had time for further analysis of the situation, is difficult to evaluate
due to the incompleteness of the factual record referred to atove. The
available facts suggest, however, that this was not the case.

If appropriate international prccedures had been in existence
providing for reciprocal surveillance and monitoring by parties to a
tilateral air route agreement, it would have teen possible to docuszent

€] Tne Nos. 2 and 3 engines cannot be seen by the crew through the cockpit
windows, A visual check of these engines for signs of an oil leak can
only te made from the main carge compartment windows.
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this area more fully. Of greater constructive import from the stand-
point of accident prevention, it might have teen possible through the
coordinated efforts of all parties concerned to correct any inadequacles
disclosed during the monitoring process.

In this vein, the value of recurrent training cannot bte over-
emphasized. It requires a pilot to review procedures periodically, and
allows ranagezent the opportunity to monitor efficlently a pilot's pro-
ficiency. It is incumbent upon the airline to insure that these checks
are conecientiously conducted, recorded, and systematically reviewed,

In this manner, management control can te exercised in the detection and
correction of any irdividual weaknesses, hopefully before such weaknesses
are ranifested in air carrier operstions.

2.2 Conclusions

{a) Findings

1. The aircraft was properly certificated and, as far as
can te determined, was airvorthy at the time of departure
for the flignht.

The captain and first officer were properly certificated
to conduct this flight.

.
Although the Carvair does not require a flight engineer,
a qualified DC-6 flight engineer was occupying the crew
seat tetweer: the captain and first officer.

The gross welight of the aireraft, recomputed following
the accident, was determined to have been 63,710 pounds,
Just over the maximum allowable takeoff weight specified
in the Carvair flight manual for the applicable conditions
~f temperature and altitude. The aircraft was loaded
within the acceptlatle c.g. limits.

The maximum allowable takeoff weights shown on the company
load sheet do not take into account the possible effects
of temperature and altitude.

Tne No. b engine oil pressure relief valve was adjusted
prior to departure because of a reported high oil pressure
indication by the crew.

Heavy white smoke was seen coming from the No. 2 engine
shortly after lift-off. Just prior to the appearance of
the white smoke, a few puffs of black smoke were observed
coming from the right side of the aircraft, in the
vicinity of the No. k engine.
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The No, b propeller was feathered shortly after takeoff.
The No., 2 propeller was not feathered during the flight.

The flight was attenmpting to return to the airport and
land on Runway 27R.

Examination of the No. 2 engine revealed that it had
experienced a massive failure of the internal operating
components of the front row cylinders. Because of the
damage to these components, the cause of the failure
could not be positively determined.

There wvas a small areca of fatigue evidenced on the broken
end of the No. 6 master rod from the No. 2 engine.

Several components of the No. U engine were destroyed. by
fire and could not bie documented as to operability prior
to impact. However, the examinable portions of the

No. 4 engine, as well as the Nos. 1 and 3 engines and
all other structure, systems, and components of the air-
craft, revealed no evidence of any preimpact fallure or
malfunction.

Functional testing of the No. k& engine oil pressure relief
valve after the accident showed oil pressure values that
vere below the recomaended operating limits.

Aircraft performance data for the Carvair ATL. 98 shows
that vith two engines inoperative at a gross weight of
69,710 pounds, level flight cannot be maintained and that
a descent rate of approximately 170 feet per minute can
be expected. With the aircraft in a twn, and the No. 2
engine windnflling, the descent rate would be increased.

Tne aircraft descended into industrial tuildings approxi-
mately 1 mile from the approach end of Runvay 27R at the
Miami International Airport.

(b) Probable Cause

The Safety Board determines that the probable cause of this accident
wvas the confused action on the part of the crew vhile attenpting to cope
with the catastrophic failure of an engine during takeoff.
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‘lll’ 3. RECOMMENDATIONS

The Board considers the present standards and recommended practices
(SARP's) established under the provisions of ICAO to be adequate. Further-
more, such SARP's are subjected to continuing international review in the
interest of assuring that required amendments are rade in a timely manner.

The record of the investigation of this accident does not show any
contravention of the airworthiness rejuirenents inposed by these intex-
rational standards. However, the matter of compliance with certification,
* «uining, and a number of other operational practices regquired by these
standards, could not be verified by review of official records during
this investigation.

Under the provisions of Article 38 of the ICAQ convention, a member
State may indicate full compliance with all existing ICAO standards and
rractices by simply not registering any differences. HNo notification to
ICAQO in this regard implies full compliance with these standards by the
wember State. However, there is no international surveillance authority
or systen to insure such compliance.

The Board is of the opinion, therefore, that a program with regard
to surveillance and ronitoring should be established in the interest of
assuring uniform application of ICAQ safety standards. To this eud, the
Safety Board reccmmends that:

A study be initiated by the FAA, in full coordination with the
Civil Aeronautics Board and the Department of State, to detemmine
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, services and procedures of
all air carriers subject to the agreement.

BY THE NATIONAI TRANSPORTATION SAFETY BOARD:

/s/ OSCAR M, LAUREL
Member

/8/ FRANCIS H. McADAMS
Member

/s/ LOUIS M., THAYER
Member

/s/ 1SABEL A. BURGESS
Member

John H. Reed, Chairman, was not present and did not
participate in the adoption of this report.

. “August 12, 1970,




INVESTIGATION AND HEARING

1, TInvestigation

The Board received notification of the accident at approximately
1600 e.d.t., on June 23, 1969, from the Federal Aviation Administration.
An investigation team was immediately dispatched tc the scene of the
accident. Working groups were established for Operations, Witnesses,
Weather, Air Traffic Control, Systems, Structures, Powerplants, and
Maintenance Records, Parties to the Investigation included:

Dominicana Airlines, the Federal Aviation Administration, the Dominican
Republic Department of Civil Aviation, and Pratt & Whitney Aircraft.

2. Hearing
A public hearing was held at Miami, Florida; on October 2, 1969.




FLIGHT CREW INFORMATION

Captain Jorge E. Bujosa, aged 42, was employed by CDA on
June 29, 1947. He possessed U. S. Airline Transport Pilot Certificate
No. 1392657, with a type rating in the C-L6. He also held Dominican
Republic Airline Transport Pilot Certificate No. 1, with type ratings
in the DC-3, DC-h, and DC-6B. He was a designated pilot examiner for
the Dominican Republic Department of Civil Aviation. His last U, S,
Tirst-class medical certificate was issued on December 19, 1968, and
contained the notation "must wear corrective lenses while flying.*"

Captain Bujosa had accunulated a total of approximately 13,736
pilot hours, of which approximately 500 hours were in DC-U type aircraft.
He had flown a total of 175 hours in the 20-day period preceding the
accident and had receivad approximately 18 hours' off duty time prior
to this flight,

The only training rccords available to the Board concerning
Captain Bujosa were the ground and flight training records from Flight
Safety, Inc., Miami, Florida, which was under contract with CDA to
conduct pilot training on a continuous basis during the period 1963-65.
The records show that in October 196k, after completing €4 hours of
ground training, Captain Bajosa was given an initial instrument and
equipment check flight in the DC-k.

He wvas graded unsatisfactory in the following areas as recorded
on the check form for that flight: engine out procedure; engine fire;
attitude; application; ainimum speed maneuvers; and emergency procedures,

He was rechecked on these items during the same flight and per-
fored them satisfactorily. He received, therefore, an overall satis-
factory grade. ‘e following remarks pertaining vo this flight were
alsc recorded:

"Captain Pujosa @id not show up for two scheduled
training rlights and was late for this cne which accounts
for the low grade in attitude and application. Neads
work in emergency and normal procedures. Recommended
four hours Dehmal before further flight training."

One of the other records available for review pertained to four
DC-6 simulator training flights made by the captain in April 1964 in
preparation for his initial DC-6 checkout. After the thimd such flight,
it was noted on the record that all emergency maneuvers vere veak
because he had not memorized the Phase I procedures. Hovever, on the
fourth and last flight, accomplished the folloving day, he showed nuch
improvement in emergency procedures and he had memorized the Fhese I
items, -
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In May 19€6, he was given a progress evaluation check in the
Dehmal Duplfcator. 1/ In regard to this check, the instructor noted
". . + his general aircraft procedure work limited as it is in the
Dehmal, was satisfactory." 1t was also noted that Captain Bujosa's
overall perfoniance in this check was satisfactovy.

First Officer Carlos A. Brador, aged 30, was employed by CIA on
August 8, 1964, Ke possessed a U, S. Commercial Pilot Certificate
No. 1581389, and a Dominican Republic Commercial Pilo%r Certificate
No. 103. He held airplane nultiengine, land and instrument ratings
in conjunction wilh his U, S. certificate and, in associaticn with his
Dominican certificate, he held copilot's ratings in the L-ThoA, C-k6,
DC-3, DC-k, and DC-6B, His last U. 8. first-class medical certificate
vas issued on July 23, 1968, with no waivers.

First O0fficer Brador had accumulated a total of 2,333 flying
hours, of wiich approxizately 476 hours were in the IX-h type aircraft.
He had flown approximately 200 hours within the 90-day period preceding
the accident and had received approximately 18 hours® off duty tinme
prior to this flight.

His initial DC-bk ground and flight training was acccmplished
through Flight Safety Irc., Miami, Florida, in Jammary 1965. Review
of his initial} training check flight reccrd on the DC-L shows that he
received 1k atvove average grades among which were included: engine out
procedure, engine out mancuvers, unfeathering procedures, and engine
fire.

According to CDA manuger of operations, it is company procedure
for copilots to remain in the ripght seat until they are checked out as
captain, 1t was stated that copilots are allowed to fly the aircraft
from the right seat if the captain telieves they are qualified to d2 so.

Flight Engincer Carlos M. Gonzales was hired by CDA on November 20,
SET. M held a Dizinican fiight engireer's certificate with ratings
in the L-7L3A and DC-6B. In Fovezber 1067, he received €.€ nours of
ground school in its DC-6B and 14 hours of training in the DC-6B flight
~ simulator, In January 1968, he received 10 more hours of DC-€B flight
engineer trainirg. He then worked part-time for CDA until January 1969,
at which time he tecame a full-tinme employee.

He had received 18 hours' off duty time prior to this flight.

1/ Ground training device.




APPENDIX C
AIRCRAFT INYORMATION

The aircraft was a C-5%D modified to a Carvair by Aviation Traders
{(Engineering) Ltd., Essex, England, under the United Kingdom Air
Registration Board, Airworthiness Approval Notes 6190, 8235, and P256,

Type ATL. 98. This modification was completed June 1064, and included
the following:

{a) A nev fuselage nos2 section was btuilt onto the basic
aircraft, thus lengthening the fuselage, elevating
the crew compariment, and providing sdditicnal cargo
kold headroom;

(b) A hydraulically operated nose door was hinged to the
port side to frcilitate the lcading of cars and bulky
cargo froa either a ramp, dock, forklift truck or
similar device,

(¢) A larger span vertical fin was fitted to retain the
original flight handling characteristics of the btasic
airplane.

Prior to the modification, the aircraft had flown a total time of
approxirately 37,500 hours. Upon completion of this modification,
the aircraft time was zeroed ard was sold to Iveria Afrlines of Spain,

It wvas operated by Iberia under registry EC-AXT for a total of 4,128
hours.,

The aircraft was sold to CIA on Februasry 1, 1969, and wvas assigned
a Dominican Republic repgistration, HI-168, a certificate of airvorthiness,
ard a license on February 25, 1259, Since the time of possession through
June 15, 1961, CLA operated the aircraft for 94:48 hours. This brought

the time on the aircraft since mcdification to a total of 4,222 hours as
of that Jate.

The last 200-hour inspection (major inspection) was performed by
Tberia Airlines on Lecember 30, 19€8. CDA performed a 50-hour inspection
on the alrcraft on April 19, 1959, at their main base in Santo Domringo.

On June 15, 1962, galley equipment was removed from the aircraft.
It was then given a preflight inspecticn and was test flown. On
June 16, 1959, the aircraft was flown to Miami for weighing and recomp-
utation of the weight and talance. It was then scheduled for the
subject fiight.




The only corrective msintensnce performed on the airerafrt vhile it
vas in Miani was an adiusiment to the 0il pressure relief valve for
high oil pressure jJust prior to depariure.

~ The current flight logs were not recovered from the aircraft at
the accident site, :

The aircraft was equipped with four Pratt & Whitney R 2000-13D
engines. Tnese engines were last overhauled and zero timed by “alleres
Aeronautics de Barajes (TABSA), Madrid, Spain, and had been installed
on the aireraft by Iberia Afrlines. The following data pertains to the
engines:

Position Serial No. Date Installed Tize Since Overhaul {TSO)

109.052 August 19, 1957 701.39
109.161 Septemter 12, 1967 635.0L
107.T70 June 21, 1967 867.51
109.050 June 1k, 1967 1282.29

The CDA engine overhaul time is 1,700 hours, which is the same &s ‘hat
of Tveria. (The average engine TSO for U. S. certificated air carriers
is approximately 1,000 hours. The maximum TSO for any of these carriers
is 2,000 hours.)

The propellers installed on the aircraft were three-bladed Hamilton
Standard model No. 23ESO.

Examination of the maintenance records for the airfrare, eazines,
propellers, and associated systens reveanled no information vhich would
indicate the aircraft was not airworthy.




