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" THE ACCIDENT

A C-46F aircraft, N 1678M, operated by
.Miami Airline, Inc., Miami, Florida, an
irregular air carrier, crashed shortly after
takeoff from the Newark, New Jersey, Airport
on December 16, 1951, at about 1509.' All 56
occupants were killed and the aircraft was
destroyed by impact and fire.

HESTORY OF THE FLIGHT

The aircraft arrived at Newark following a
non-stop flight from Fort Smth, Arkansas, on
December 15 at about-2330. During this
flight of about five and one quarter hours,
there was no reported malfunctioning of the
aircraft or its powerplants with the excep-

. tion of both cabin heaters which were inoper-
ative, This was reported to the Babbh Com- .

_pany; a CAA approved repair station at the
Newark Airport, and instructions were issued
_to repair the heaters. Mechanics worked
during the night and the following morning

. with the result that one of the cabin heaters
- was believed to be repaired. This, however,
could not be positively determined without
test flying the aircraft; this was not done.

During the morning of Decermber 16 the air-

craft - was serviced.- The left engine required
five gallons of oil and the right engine re-
quired 10 gallons to bring the respective
tanks to a total of 34 gallons each. - Fuel
was added in the amount of 767 gallons, which
filled the front and center tanks in each
wing. The aircraft was loaded with 52 pas-
~ sengers including two infants in arms. The
- crew consisted of Captain Albert C. Lyons,
Copilot John R, Mason, and Stewardess Doris
Helms, - A fourth company employee who was
deadheading to Miami occupied the jump seat.
The aircraft’s center of gravity was located .
'_wil:hihr prescribed limits. Actual takeoff

- 'jf_'A'll times referred to herein are Eastern
Standard and based on the 24-hour clock.
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" captain chose No. 28. ‘
cleared for takeoff at 1502 and immediately -. °
started down the runway.  The tower recorded -

that the aireraft left the ground at approwmi-. =
Imnediately after becoming air-'

weight of the aircraft was about 117 pounds

over the prescribed maximm of 48,000 pounds,
A flight plan was made out and signed by

both the captain and copilot. It specified

VFR (Visual Flight Rules) direct flight ata

cruising altitude of 4,000 feet to Tampa,
Florida. o
After the aircraft was loaded both engines.
were run up. The right engine was run up
longer than the left engine, and a nmmber of
nearby persons saw sioke continuously cosing
from that engine, This smoke was variocusly
described as being "white," "grey" and
"light" in color. The Newark Control Tower
then gave the aircraft ‘taxying instructions -
and advised the captain that he had a choice -
of Runway Nos. 24 or 28 for takeoff. The .
The fll#lt was then

mately 1503.
borne, the landing gear was seen to retract. & -

At this point tower personnel for the first
time observed a trail of white smoke from the
right side of the aircraft and the tower ‘

supervisor, fearing a fire, pressed the air< & -

port crash alarm button. ‘
The tower then advised the f].lght. as
follows: "1678M, you can land any way possi-
ble, any way you wish, cleared back to the
field." This was not acknowledged. o
The takeoff run was normal but the snbse-
quent climb was slow. The right engine ~ .
emitted a continucus smke trail as previ-
ously described.? A captain employed by -
Miami Airline witnessed the tekeoff. He-
lieving that the source of the smoke was an
overheated right brake,
phoned the control tower and asked that the
flight be advised of his impression, sug-
gesting that the landing gear not be raised

2 See Attachmwent I, & photogreph of the nircrgfﬁ' .

in flight. (Exhibit Number 28b-1)

@

he immediately tele- -
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- and that it be extended if it had been
_raised. The tower complied, the flight ac-
knowledged, and the landing gear was seen to
extend. The tower then sent the following
message:  "1678M the wind is west at 20, Run-
- way. 6, the airport is yours, you're cleared
‘to land Runvay 6." There was no acknowl edg-
ment.
The alrcraft. continued straight ahead in
the direction of takeoff for a distance of
approximately four miles, slowly gaining an
altitude of approximately 800 vo 1,000 feet.
" The smoke.continued to incresse in volume and
. shortly before the four-mile point was

- reached black smoke and actual flame were
seen coming from the underside of the right
necelle as the landing gear was lowered.
Shortly after the landing gear was extended,.
a large "ball of fire" was seen coming from
‘underneath the right nacelle.? The aircraft
then started a gradual left turn banked at an
estimated 10 degrees, This turn and subse-
quent flight contimed for an additional dis-
tance of approximately 4 1/2 miles with alti-
tude continuously being lost, until the air-.
craft was approximately 3 miles southwest of
- Runway 28 of the Newark airport. During this
period the flame from the right nacelle
‘appeared to:go out for a period of a few sec-
onds, -and ‘then start again. It was indicated
that the speed of the aireraft throughout the
entire flight had been somewhat slow and that
during the Yatter portion of the flight the
speed became progressively slower, and the
right propeller was turning slowly,
craft at this time was over the City of
Elizaheth, New Jersey, and was nearly 60°
fram alignment with and approximately two and

one-fourth mles distant from Bunway 6 of the-

 Newark Airport. At this point and at an es-
‘timated altitude of about 200 feet the air-
. craft's then low left wing dropped about
vertically downward with the right wing

- Cong vertically upward and the aircraft
fell with relatively little forward speed.

: ':Justrbefore striking the ground the air-
-_ceaft’s left wing tip struck the gabled roof
_-of a’vacatit house near its ridge. The air-
B “erafy contmued ahead and down, struck a
brick. h.uldmg used by the City of Eli zabet.h

3338 &t.tachmnt II 2 later photqgraph of the
_#ireraft in flight. (Exhlblt Number Z8b-2),
. {Mr{ Williaw E, Sparrow, en engineering corre-
-‘Spmdent residing ar 2065 Morris Ayenue, [h1on,

- New. Jer&ey took these phutogra.phs from his resi-
--i"'-‘lel:lqe.) Sl _

"";ﬂ:-:rzggés;;;rl

partially submerged in shallow water. A
. severe gasoline fire developed instantly

“arrived quickly and about 17 minutes late;

The air- ©

eral, located more or less under -the fligh

| tion were as described above.’
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as a storage for water supply department i
terials, damaged this building and plunged
few feet ahead to the bank of the Elizabe
River, where it came to rest. The wreck
was in a generally inverted positinn and

spreading to and damaging the storage 7
building. Nearby fire fighting apparatus

the fire was extinguished. All aboard wsk
killed and one person on the ground was s,’
ously injured.

Newark weather was good with a visib
of 15 miles, and a variable west wind of

mph,
INVESTIGATION

An inspection of the Civil Aeronautics”
ministration tower records showed that no
communication was received from the aircr:
which would assist in determining the natuf
of the trouble. The suggestion to lower thi
landing gear was aclknowledged by "N 1678M,
the number of the aircraft, and this was-
only message from the flight after takeof
except for "Newark Airport, this is 78,"
before the crash, obviously a message both
dictated and interrupted by emergency. -

Statements concerning the preflight pr
rations, the flight, the trail of smoke
fire, and the subsequent crash were taken
from 64 persons on the ground, as well ay
from the captain of an aircraft that lande
imnediately after N 1678M had taken off.
witness employed as a fire guard and bagg
handler at the Newark Airport, and who acl
as a fire guard when the engines were
started, testified that just before the en
gines were run up he noticed fresh oil
smeared over the cowl flaps of the right
gine, Five witnesses were Civil Aeronaut
Administration employees in the Newark Con
trol Tower at the time. Several others we
also at the airport and the remaining 53:
located to the west of Bunway 28 and, in

pat.h of the aircraft. There are variation
in these statements but the consensus ind:
cates that the flight path and fire propaga-
Several o

% Sce Attachment TII, "Probable Flight Path
Based on Distribution of Wreckage and Chsery
tions of Witnesses," (Exhibit No. 40-i), and:
Accachment IV, Chart 1, "Wreckage Dlstrlbl.lt].tlf
fExh1b1t No. 41-a).




.. spar,
‘trai]l of small burned and molten metallic

Mecident [nvestigation Report

these witnesses, including four of the tower
operators, stated that immediately prior to
the crash they observed the right wing fold
upward approximately 90 degrees and separate
from the aircraft. One of these operators
was watching the aircraft through binoculers.
Other persons described a maneuver which in-
dicated a stall with the left wang dropping
abruptly.

Impact with the ground was with the nose
and left side of the aircraft and at a steep
angle of descent, as evidenced by the pro-
~nounced localization of wreckage. Those re-
covered parts, except the powerplants, which
were to be used in the reconstruction of the
suspected areas, were taken to Building No.
50 at the Newark Airport. The powerplants
were taken to the engine over-haul shop of
the Pacific Airmotive Corporation at the
nearby Linden, New Jersey, Airport. Layouts
and reconstructions were conducted at both
places.

The right wing of the aircraft and the
center section outboard of the fuselage, in-
cluding the nacelle, were laid out on the
floor in their respective relative positions.
The nacelle parts were placed on, or wired to
a wooden framework of the right engine na-
.celle in their approximate relative positions
so that the fire pattern could be carefully
studied. The fire damage in general fell
- into two distinct types, fire in flight and
fire after impact. There was widespread dam-
age throughout the structure by fire after
impact. The fire in flight was confined to
the right nacelle. In-flight fire under ap-
parent heavy draft burned its way through the
closed doors of the right-hand wheel well,

- burned an” area some eight inches in diameter
on the outer surface of the right-hand tire
-and continued backward destroying numerous
pieces of secondary structure. The rela-
“tively small burned area on the tire tread 1is
accounted for by the fact that the right
.vheel was well below the path of flame after
‘ the wheels were extended, However, the ex-
“tension of the gear allowed the fire freer
. entry to the wheel well which damaged the
* mumercus fuel, oil and hydraulic lines, all
.- of which were behind the firewall shutoff
“valves. Fire left the structure in the vi-
“cinity of the nacelle tail cone at the rear
This in-flight fire laid a telltale

- “chjects on the ground more or less under the
—30349

3 .

flight path for a distance of four miles back
from the inpact site. With the exception of
two pieces of cowl flap structure, these re-
covered objects came from aft of the fire-
wall, demonstrating that a fire also existed
aft of the firewall in flight. Examination
of the wreckage, particularly the primary
structure, disclosed that the right wing did
not separate from the aircraft prior to im-
pact since it was found with the main wreck-
age. An examination of the reconstructed
wing structure of the right nacelle area re-
vealed that there was no in-flight buckling.
Moreover, no evidence was found to indicate
that deformation or twisting of the right
wing occurred prior to impact.

Four cylinders of the left engine were re-
moved and the power sections checked for me-
chanical failure. None was found. The oil
screens were examined and no discrepancies

were noted. This engine was severely damaged -

externally by impact and ground fire. The
propeller shaft and the propeller barrel

assembly were not recovered. There was no
evidence of in-flight fire in this engine.

As the right engine had obvicusly devel-
oped trouble it was examined in great detail.
The right propeller was found at a pitch
setting of 57 degrees, an angle within the
feathering range. No. 10 cylinder and all
but about one and one-half inches of the 7
crank end of the No. 10 articulating rod were
missing and have not been recovered. The
stub end of the rod was attached to the
master rod. No. 10 piston was found. The
fifteen hold-down studs of this cylinder had
failed. All of the studs on the center case
and three of the studs on the front case had
failed as the result of fatigue fractures.
Cne hold-down stud of No. 14 cylinder had
failed as the result of a fatigue fracture.
The studs that failed from fatigue do mot
show any deformation. Three of the broken
studs showed rubbing of the threaded portion
which would normally be covered by the hold-
down nut. There was no evidence of metallur-
gical defects in these studs. The No. 10 cyl-.
inder crankcase pad bore evidence of
galling, fretting and/or polishing with a
pronounced ridge around the approximate front
half of its circumference suggesting that the

_eylinder had been somevhat loose on its pad

and that the stud failure had been progres-
sive. The four sections comprising the
crankcase were matched which was indicated by
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 each havii'ng the same serial nunber. The en-
gine's front main bearing and the front mas-
ver tod bearing had failed. Metal chips were

- found on the main oil screen and in all oil
pumps which were moderately scored. Damage

. to the engine adjacent to the base of No. 10
‘cylinder occurred as the engine continued to
operate for an appreciable period of time
after the separation of that cylinder.

* The right engine was laid on the shop
floor in the same attitude as it was found in
the shallow water of the Elizabeth River. In

" ‘this menner the amount of submersion and an
accurate water line were determined. This
allowed a ready determination of those parts
of the engine which could or could not have
been damaged by ground fire. The engine was

.then turned to its normal flight position and
all recovered identifiable adjacent parts
were placed in their proper relative posi-
tions, This reconstruction went from the
nose of the engine back to and including the
firewall,- Damage caused by fire in flight
left its own highly descriptive pattern of
destruction, localized, sharply defined and
obviously of a nature that could have been
produced only under extreme forced draft.

Before describing the fire path in the
right engine it may be well to point ocut that
the engine cowl flaps on the subject aircraft
are located just forward of the firewall on
the bottom one-third portion of the engine
compartment cewling. Air entering at the
front of the engine compartment can leave

only through the opening provided. by these
controllable cowl flaps; therefore, any fire
within the engine compartments would normally
leave only through these bottom flaps., This
fire did exactly that initially, althotigh the
cowling itself, and the oil cooler duct at

- its Jowest point, subsequently. burned
‘through.

The in-flight fire in the right eng1ne had
its origin at, or near, the base of the No.
10 cylinder. No. 10 ¢ylinder is on the ex-

_ treme bottom of the front row. Behind it, in
the rear row and on either side, are cylin-
ders Nos, 9. and 11. Directly aft . from No. 10
cylinder the flre destroved the pressure
,b&fﬂe of No. Il cylinder. The push rod
VCUVE_I_‘ of this cylinder was completely burned
away and its rubber hose seal was burmed
. Severely, . The fire extinguisher tubing to
-the No. 11 cylinder discharge nozzle was
'mltﬁd No 9 cyhnder push rod cover was =

- —'5934?

‘affected portion was at the lower and

‘10 cylinder crankcase pad back to its point
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also burned severely and its rubber hose seal
was blistered. Two braided metal strips, .
which ground the engine electrically to its: '~
mount ring and were behind Nos. 9 and 11 cyl-
inders, respectively, had completely burmed '
off. The large oil inlet flexible composite’ .
hose, running from the firewall to the lower -
portion of the rear crankcase, was consumed o
except for its metal braid, The oil outlet .-
hose from the engine to the oil radiator,
which is of the same composition as the 1nlet..:_
hose, was likewise consumed. The one-fourth -
inch flexible fuel drain lines running frem * .
the fuel pump on the bottom of the accessory
case downward and rearwar  were burned to the -
metal braid. The flexible fuel pressure bal- -
ance line rurning from the rear of the fuél o
pump to the carburetor had been completely
consumed except for its metal braid.

The cowl flap actuating arm was burned
away from the right engine nacelle and was .
found a considerable distance from the site = .
of impact. The mounting ring for the cowl
flap assembly was severely damaged by concen- -
trated fire on its inboard side. A hydraulic:.
line entering the accessory section through ' -
the firewall had only its forward portion -7
burned down to the metal braid. This was a
flexible line approximately 10 inches long,
about one-half of which was affected. The

slightly inboard side of the firewall. o
As previously stated, the cowl flap actu- ;-
ating mechanism was almost completely de- o
stroyed by fire and portions of it, 1nclud1ng'f' :
some flap parts, were not recovered. The -
point at which the fire left the engine com-. -
partment ahead of the firewall was through
the cowl flaps. L
There were, of course, many other burned
places in the generally straight line from
the rear of the base of No. 10 cylinder ®o- . : -
the point of exit on the inboard side of t:he
cowl flaps. In studying this fire path it -
was noted that other parts of the engine
structure only a relatively short distance .
away were undamaged by fire. All portions of.
the firewall except for the lower inboard .
portion still retained the customary smear of
unscorched oil, as did many other objects’
within the nacelle that were not in the -
channeled and gutted course of the fire.
Thus, it is clear that a fire of great ins
tensity left its unmistakable trace from No
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of exit slightly inboard of the center of the
cowl flaps. The fire pattern aft of this
point has been described. Whether or not the
three shutoff valves located just behind the
firewall, for fuel, oil and hydraulic liquid,
had been closed before impact cannot be posi-
tively determined, although from available
physical evidence, it appears that they had
not been closed. .

Investlgatlon revealed no fallure of -the
aircraft’s primary structure or control sys-
tem, either prior to, or after the in-flight
fire. The position of the wing flaps at the
time of impact could not be positively de-.
termined, but the evidence available indi-
cated that they were retracted. The position
of the aileron trim tabs could not be deter-
mined by their actuating mechanism. Nor
could the exact position of either the rudder
trim tab or the elevator trim tab be deter-
mined. The main landing gear was definitely
.extended at the time of impact as was the
tail wheel which extends and retracts with
the main gear,

All three heaters were recovered Two
were relatively undamaged while the third,
one of the two cabin heaters, was badly
-crushed, Careful examination of all three
indicated that there had been no fire in or
near them prior to impact.  Earlier it had
been mentioned that the landing gear was ex-
‘tended in flight because of the belief of the
possibility of an overheated or burning
right brake. Consequently, the right brake
assembly was carefully studied; this study
revealed no evidence of any brake malfunc-
tioning, fire or overheating, and the wheel
-itself cculd be readily rotated.

Investigation of the aircraft's records
indicated that the aircraft was equipped with
a seat and belt for every occupant with the
exception of the two infants in arms.

When it was learned that the source of the
trouble was in the right engine the mainte-
-nance records of this engine were probed. The
‘company's maintenance manual, which is re-
~quiced to be submitted to the CAA, prescribes
~a 700-hour period between overhauls for the
subject engine, It also prescribes that
maijitenance on the complete aircraft be ac-

coyplished by what are known as No. 1, No. 2
‘and No. 3 inspections. The intervals between
‘inspections are not to exceed 40 hours for
Ne. 1, 80 hours for No. 2, and 120 hours for
No. 3, and se on. No. 2 check includes all
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- been complied with, the last No.

-.items on No. 1, and others; and No, 3 check-
includes all .items on No. 2, and others.

The .
No. 1 inspection consists of -the checklng of
79 enumerated items on the aircraft. During
this inspection the engines are Tun up and
checked performancewise as indicated by the
varicus engine- instruments., Subsequently the
engines are shut down and examined visually
for leakage or seepage of any sort. Item No.
72 is, "Inspect.through cowl flap opening for
fuel, oil, hydraulic leaks."™ It is not re-
quired that the engine cowling be removed for -
this No. 1 inspection.

The right engine, newly overhauled by the
Opa-Locka Engine Overhaul Base, Opa-Locka,
Florida, was installed in the aircraft on No-
vember 5, 1951. Records indicate that the
due periods of the various inspections had
3 check
having been completed on the aircraft after .
the engine had had 66 hours since overhaul.
As previously mentioned, the last prior
flight of this aircraft was from Ft. Smith,
Arkansas, to Newark. At Ft. Smith the air-
craft had logged 32 hours and 15 minutes
since the last No. 3 inspection. As the
flight time te the next intended stop, New-
ark, would bring the total time since the
last No, 3 check close to the maximum of 40 -
hours, the company sent a copilot who was
also a certificated A& mechanic from Miami
to Ft. Smith to perform the No. 1 inspection
there. - He started the No. 1 inspection at
Ft. Smith and completed and signed for it at.
Newark, 5 hours and 15 minutes flight time
later, which was still within the 40-hour
prescribed limit. At the time the right en- -
gine had had approximately 103-1/2 hours
since overhaul. 7

A thorough screening of all available
maintenance records of this aircraft failed
to disclose any item that may have been sig-
nificant as to the source of the failure.
Maintenance records, however, do not reflect
the quality of the work accomplished.

Both engine nacelles were equipped with
two CO, fire extinguishing bottles, one a
cable control release type, the other a pres-
sure release type actuated by pressure from -
the cable release bottle, Each pair of
bottles prpvided a single discharge of CO,
to its engire. This is known as a "one shot”
system, Three of the four CO bottles were-
recovered. Two of the bot.tles, one from each -

. nacelle, were fitted with pressure type
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: oontrol heads and 1t could not be determined

"wh1ch of these bottles had been installed in

‘the - r1ght nacelle: Investigation disclosed

- that' “these bottlés had been discharged by

" heat: rather than by the normal method. The
othier CO, bottle recovered was fitted with a
series cab]_e ‘control head, and likewise it
-could not be determined in which nacelle this

 bottle had been installed, Although this
‘bottie was also discharged, it was not possi-

" ble to determine positively the manner in

: '_v}hich',thé,(])'z had been released. At least
one witness statement indicates that the fire
in flight disappeared for a few seconds, and

" then ré-ignited, ~ This may well have cccurred
- if heat had discharged the two CO, bottles
at that time.  The physical evidence gives
defmu.e indications that ‘the CO, actuating
system had not been actuated from the cockpit
since the two pressure release type bottles
weré discharged by heat through the overflow
outlet rather than by the normal method.

The fire detection system consisted of
five unit type detectors installed on the en-
gine mount ring. One was located en the top
center line of the mount ring. Of the re-
maining four, two were located on the right
side and two on the left side of the mount
ring spa_t_:ed_ approximately at 18-inch inter-
vals from the top center line, Also, Fenwall
continubus strip fire detectors were in-
stalled dn the lower perimeter and horizontal
center line of the firewall. Fire warning

"1nd1catmg lights, one for each engine, and
a fire détection circuit test unit were in-
.- stalled in the cockpit, together with a means
for CO, release. Nineteen fire extinguisher
d.Lscharge nozzles were installed on the en-
gine, oe at the base of each cylinder and
. one near the carburetor. It could not be de-

. termned by exa:nlnahon of the wreckage,
whether fire detéctors and extinguisher dis-
- charge nozzles were installed near the oil
- cooler.” ‘Une extinguisher discharge nozile
~ was installed near the fuel selector valve in
feach nncelle. o
. Some C-46 aircraft, including those op-
- erated by this carrier, have engine fire’
.~ warning Jights eqmpped with shutters. Im-
the "dim" position the shutters are nearly
. closed on’ some lights.- Others can be fully
¢losed, In the nearly closed position it is
_ ;-1lkely that the light would be seen at night;
+ -during dayhght. it might well not be seen at

'7311 The engine f1re warning 1z.ghts were not

S ,:' --39549

- provides a single discharge of CO, to each: -

‘directed to any engine.

mine if the rules adequately cover non- .
‘transport category aircraft, such as the
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recovered; however, it is believed the sub--
Jject aircraft did have shutters on its engine .
fire warning lights since the other two C-46 -
aircraft operated by this carrier were so° '
equipped and company officials stated t.hat.
they believed that to be the case.
Investigation disclosed that the power- =
plant fire protection system installed im :
N 1678M was approved by the Civil Aeronautics
Administration. CAA’s approval of the T
powerplant fire protection system was based
on Technical Development Report No. 37 which ...
presented the results of a series of tests:
conducted for the CW-20 aircraft (prototype -
of the C-46 type aircraft) vhich among other -
things specified that the CO, discharge rate "
in the engine compartment should be at lesst
B.8 pounds per second. The investigatiom ims.
dicated that the subject aircraft was
equipped with approximately a five-pound: per =
second discharge rate of CO, in the power- =~
plant section. The CAA airworthiness diree-- ™
tive 49-19-1, dated May 9, 1949, which ap- = -~
plies to powerplant fire protection mst.a.lla-
tion on C-46 aircraft, does not specify a '
discharge rate of COZ. TDR No. 37 states
that discharge rate is paramount; therefore
it appears that the fire protection system
installed in N 1678M was inadequate in thi
regard although the powerplant fire proteéc
tion system of the aireraft was in complien
with the applicable Civil Air Regulations.
Although this type of aircraft was mot .. -
certificated under CAR Part 4, the pmvisiohs"ff
of CAR Amendment 42-2, dated November 11, - -
1946, vhich are applicable to C-46A au-craft;
operating in irregular service, specified .
that certain of the requirements of Part 4
(those relative to fire protection) must be -
complied with, The applicable porl:mns of .-
Part 4 do not specify either a "one shot" or -
a "two shot” system The difference between -
these systems is that the "one shot" system -

engine whereas the "two shot" system provides
two discharges of C02 both of which may be-:
The majoricy of G
aircraft used in irregular carrier sexvice
are equipped with only a "one shot" sysl,a!l

The Board is presently studying its powers
plant fire protection requirements to date

C-46, This may require, among other items
an adequate "two shoL" system,
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The Weight and Balance Manifest for the
"subject flight was in error in-regard. to the
total oil and fuel on board. Actual oil
quantity was 68 gallons, the manifest showed
60 gallons; fuel quantity was approximately
1,072 gallons, the manifest showed 1,100 gal-
lons. The company’s passenger manifest for
this flight originally indicated a fourth
company employee, Copilot E. Lilly, as a pas-
senger. However, his name was stricken from
the passenger manifest and although on beard,
he was nut listed on the flight plan as a
crew member. An error was also made in the
addition of the weight of the passengers
listed on the passenger manifest., The flight
plan listed only three crew members whereas
it.should have listed four. The company’s
Weight and Balance Manifest did not show the
weight of this extra crew member and his
baggage. A computation of the entire load
aboard the aircraft was made by the Civil

Aercnautics Board which disclosed an overload

of approximately 117 pounds. This figure was
reached by taking into account all known
weight factors aboard the aircraft. All.
-baggage was weighed before takeoff. The -
_total weight of passengers was arrived at by
adding their individual weights as stated by
the passengers. This method is accepted by

the Civil Aeronautics Administration and may

be used in lieu of an arbitrarily established
average passenger weight.

Investigation revealed that the carrier’s
pilot flight training in normal operating
- procedures was usually accomplished only
during flight en route. Flight training in
emergency procedures was also normlly
accomplished en route, but.only when the air-
craft was lightly loaded and without passen-
- gers.

ANALYSIS
- The physical evidence indicated that a

-severe fire originated at or near the base of

No, 10 cylinder of the right engine which
"progressed rapidly and soon became uncon-
trollable. Although the.genesis of this fire
‘cannot be stated with finality, it may. be
pointed out that all factors necessary for a
severe fire existed when the cylinder failed.
These. were, a high draft through the nacelle,
‘a_continuous egress from No, 10. cylinder hole
“of both ligquid and atomized lubricating oil,
-_E_l-:flalllng broken connecting rod, and opened -
:exl'{aust and inlet ducts to that cylinder.
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The opened’exhaust duct would emit flame and
the opened intake duct would continue to emit -
inflamnable and/or explosive fuel mixture.
(The engine operated after the cylinder fail-

ure, as stated.) A fire thus started would . .

quickly develop in intensity, generating ex-
tremely high temperatures and in a relatively
short time burn through fire resistant lines.
carrying inflammable liquids forward of the
firewall, and, once aft of it, would very 7
rapidly burn through other lines that are not -
fire resistant.  This, in fact, did occur.

Although no trouble with No. 10 cylinder
had been logged or discovered before the

takeoff of this flight, the failure probably

was initiated -prior to takeoff. The possi-
bility of hydraulicing has been considered
and eliminated as a contributing factor. The
lack of deformation of the studs which failed -
from fatigue supports this belief since for
hydraulicing to have contributed to the faii-
ure, some deformation of the studs would have
had to precede the start of the fatigue frac-
ture.  Hold-dowm stud failures do not fit
into the pattern of engine failures which
have been attributed to hydraulicing.
Rubbing of stud threads which are notmally

covered by the hold-down nut indicates that =
loosening and backing off the hold-down nuts: - -
Obvicusly

preceded the failure of the studs.
these nuts had been improperly installed. 7
Also the failure due to a fatigue fracture of .
one hold-dc.n stud of No. 14 cylinder whose
position precludes hydraulicing is further =
evidence that some factor other than hydrau-
licing existed, and, as stated, there was mo
evidence of metallurgical defect in these
studs. Failure prior to takeoff was indi-
cated by the smoke coming fram the right en-
gine during the run-up. Furthermore, indica-
tions are that the failure was progressive.
This probability is further strengthemed by
an abnormally long run-up of the right en-
gine, suggesting some engine irregularity,

and the continuing smoke trail during takeoff =

and the slow climb indicating some power

Jdoss. The high manifold pressure of about 52°

inches of mercury normally used on takeoff -
undoubtedly sugmented the initial feilure and -
precipitated cunpslete separatmn of the t:yl- -
inder,

-Several facturs plainly indicate t,hat a -
substantial smount of power was being devel-
oped by the right engine up to the time the . .
aircraft reached its peak altitude and a left -
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‘turn was started. At the maximum gross take-
of f weight of 48,000 pounds, the rate of
climb for the horizontal distance of aboug
four miles from the point of takeoff to an
altitude of about 800 to 1,000 feet, would
have required an appreciable amount of power
from both engines. The condition of the
major rotating parts of the right engine in-
dicated that considerable power was being de-
veloped during the takeoff and climb. Fur-
thermore, it was not until the latter part of
the flight that ground witnesses observed the
right propeller turning slowly.

It has been mentioned that the oil con-
sumption of the right engine was twice that
of the left engine during the last flight
prior to the accident. (This higher consump-
tion was, however, within the prescribed

" maximm-limits established for this type en-
gine.)- Inasmch as the subject engme had
only approximately 103 hours of running time
since overhaul and the left engine had
approximately 275 hours of running time since
overhaulk it is reasonable to assume that
‘there was oil seepage somewhere in the struc-
ture of the right engine which could well
account for this increased oil consumption.
The fact that No. 10 cylinder crankcase pad
wag galled; fretted and/or polished shows
that lmvemenr. of the cylinder occurred which
indicated that it was improperly secured.
Seepage could haye occurred at thet point.

As previously mentioned, the No. 1 inspec-
tion was conducted at Fort Smith, Arkansas,
the day before the accident. The report it-
self, as well as the testimony of the me-
chanic who-did the work, indicated no appar-

- ent leaks or-oil seepage from the right en-
gine at that time. However, the fact remains
that had the engine cowling been removed, it
is quite possible that any existing oil
seepage {rom the No. 10 cylinder pad would
have been cbserved. Following a five-hour
and fifteen minute flight from Fort Smith to
Newark, the sircraft was re-serviced and a

- pre-flight inspection conducted. The right

-engine required twice as mich oil as the left
which was an abnormel indication, (although
within the prescnl)ed maximum limits), since

_ the right engine had less then half as mich
operating time since overhaul as the left en-
give., In addition, the fire guard at Newark

“testified that the right engine cowl flaps .
were smeared with fresh oil just before the
engmes were Tun up, Therefore, the abnormal
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loads being imposed by the existing ﬂigl}i

-found along the flight path were sma

stantial damage was done to the prlmary‘
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o1l consumption of the right engine over: th
left and the presence of fresh oil on the.
right engine’s cowl flaps, which sheald h
been noted during the pre-flight inspecti:
should have definitely suggested the need
a thorough inspection of the right e:ngiﬁé
determine the source of the smeared 011 prl
to further operation.
‘It is believed that the afore- ment1oned
failure of the right engine’s front main .an
front master rod bearings occurred because
oil starvation when fire destroyed the oi.
line feeding the engine, and was thus secom
ary to the cylinder failure.
It has previcusly been mentioned that - t.h
right propeller was found in the feathering
range. - By this was meant that the pr0pe1 ¢
was at an angle much too large for cruise
position, and although mot fully feathered
was enough so that it would nomally, unde
the flight conditions that existed, contimm
to rotate slowly as described by witnesse:
Of course, the fact that it was found in th
feathering range is conclusive proof bhal: t
feathering mechanism had been actuated.
to why the propeller was not fully feathe
it may only be surmised that the in-flighi
fire had destroyed an electrical line or
o0il lead, either of which would cause
feathering to be discontinued, or that fl.ll
feathering was interrupted by impact.
The possibility of the right wing failin
in flight by separation, buckling or by
slight deformation has been thoroughly ex.
plored. Although the nature of the crash
the extensive impact and ground fire damage
that resulted therefrom precluded the ident;
fication of the complete nacelle and wing bao
structure, a sufficient number of pieces f¥
this area were identified and matched to pro
vide a relatively clear picture of the exten
of the in-flight fire damage. In general; :
the damage done by the in-flight fire to-
those pieces of primary structure identif:
end examined was not sufficient to reduce th
strength of the affected parts to a value b
low which they could not sustain the air -

condition. For the most part, the items

relatively light pieces of secondary strué
ture which would normally be expected
be affected by the fire before-an:

structure.
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A few witnesses thought that they saw the
right wing actually separate from the air-
craft in flight, however, the right wing vas’

- found with the main wreckage. An examination
of the fractured wing parts disclosed no evi-
dence of in-flight seperation; therefore, the
Board can only advance the explanation that
this appearance of wing separation was an
optical tllusion, since the stream of smoke
and, or, fire which is known to have been at
.the location where it was indicated the wing
separated, caused them to believe that they

. were actually seeing open sky between wing
and center section. The testimony of those
persons who believed that they saw the right
wing fold 90° upward can be accounted for by
the possibility that they may not have no-
ticed the left wing drop simultaneously an
equal amount. Had the right wing folded up-
ward, examination of the primary structure at
its racelle area, would have clearly indi-
cated any in-flight buckling. None was

- found. Furthermore, if the wing had folded,
the aircraft would have rolied to the right,
instead of to the left, since the lift on the
right wing would be reduced by such folding.
The possibility of slight deformation of the
wing structure sufficiently to affect ad-
versely the flaght characteristics of the:

~aircraft was also explored. An examination

‘of the pertinent parts that were recovered
did not reveal any evidence of defornntmn in
flighe. :

There are two apparent reasons why the in-
flight fire aft of the firewall did not in-
flict! sufficient damage to the right wing box

- structure té affect adversely the control of
the aircraft. As previously stated heat re-
leased the CO, in the area aft of the fire-
wall. Its attendant cooling and flame
smothering effects somewhat abated for a
short period the intensity of the fire in
this area. Furthermore, with the landing
gear lowered, the turbulent air flow which
-existed in the lower nacelle area would, in

“effect, scavange this area of flame and heat,

and retard fire damage.
" The exact maneuver that the alrcraft.
"mderwent. before its final plunge has been a
subject of conflicting testimony, but careful
-analysis of all evidence indicates that the
‘maneuver was a stall with the then low left
“wing dropping abruptly, That the aircraft

“'stalled and fell abruptly is further substan-

__t1ated by the extreme localization of the
—39349

wreckage within a small area and the fact
that other buildings closely surrounding this
area were not struck. There is. no doubt that
in attempting to maintain a minimum rate of
descent during the latter phase of the flight
to reach the airport; the speed of the air-
craft became progressively lower until a
marginal value was reached, The following
militating factors contributing to this con-
dition were: extended landing. gear, wind-
milling right propeller end the effect of the
maximum gross load. It is clear from the

-evidence that the flight was attempting to

return to the Newark Airport, and, in all.

| probability, to a lending on Runway 6. An

analysis of the progress of the flight as es-
tablished is certeinly indicative of this in-
tent. Further analysis indicates definitely
that the flight was on a southeasterly - .
heading just prior to the accident and still
descending, and that a 60° left turn would
have been required, at the then low altitude
of about 200 feet, to align it with Runway 6,
approximately two and one-fourth miles dis-
tant. Evidence indicates that this turn was
started whereupon the aircraft stalled with
an. abrupt roll to the left and fell almost
vertically, crashing in a neari'y inverted
attitude, - :
The company manual’s Energency procedures
for the C-46 stated that the landing gear
shall not be lowered in case of engine fire,:
In the cockpit of the aircraft a placard
likewise stated the proper emergency proce.-
dure to follow in case of fire, 1.e., :

"1, Shut off fuel, oil, and hydraulic
2, Feather propeller

3. Tum off ignition

4. Close cowl & 0il cooler flaps :
5. Betract landing gear

6. Pull fire extinguisher

7. Land as soon as pessible"

There was some indication that the captaln
attempted to initiate the above procedure
before the crash, since the right propeller -
was found in the partially feathered posi-
tion; however, it is indicated that. the No. 1
item of the emergency procedure had not been
accomplished since the shutoff walves to the
fuel, eil and hydraulic systems to the right
engine were found in the open position.
There is no doubt that the company captain on
the ground acted in good faith when he sug~
gested to the ﬂlght that the gear. be lowered
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- since he thought the right brake was on fire.
Likewise, Captain lLyons cannot be criticized
for lowering the gear when he received this
~information since it is entirely possible

* that ‘from the crew's position in the cockpit,
" they could not see and probably did not have
- knowledge -at that time that the right engine
was on fire, ,

The carrier had established a ground
training program for pilots-including Link
Trainer practice and Aids to Navigation.
However, it had not established a formal
flight training program. Flight training in
émergﬂency procedures was accomplished inter-
mittently en route when circumstances per-
'mtted -This training program, insofar as
emergency procedures are concerned, is con-
.sidered inadequate due to lack of a formal
course- of flight training and irregularity of
its application. The lack of adequate
" .training. in emergency procedures could have
"had’a hearing on what appears to have been a
delayed application of the emergency proce-
dures for an engine fire by the crew,

A review of Miami Airline’s operations
- from: February 18, 1947, to September 10,

: 1950 as reflected by CAA records, shows
that the company allegedly violated the Civil
~ Air Regulations in 16 :instances, 14 of which
. involved: loading of the aircraft in excess of
" the approved gross takeoff weight. The Civil
Asronautics’ Administration accepted a total
compromise settlement of 31,800 for these
alleged infractions, Investigation of -this
accident has revealed that Miami Airline did
- not coiform to requirements set forth in CAR
in that the weight and balance manifest did
“not eflect the total load aboard and the
-flight plan did not include the total number
- of crew.

The maximum gross l:akeoff weight of any
_aircraft is an ultimate figure, established
by the United States Government, to be ap-

. proached as a carrier deems fit, but never to
: be exceeded. When a carrier w1lfully over-
-loeds its aircraft it then creates a grave
public danger. Although the 117 pounds over-
“load in’this instance was operationally in-
Cmaequentlal this overlead and the numercus
Previous cases of overloading are plainly in-
“dicative ‘of the carrier’s attitude toward
.sound and accepted practices pertinent to -
‘safe operation, When Miami Airline was
granted its letter of registration and an ir-
: ;-l‘egular-_ur carrier operations certificate to

Accident investfgationi' e

engage 11 irregular alr transportation
persons and property, iU was 1ncumhent u|
the company to conduct such operations:
the highest degree of care and in full ¢
pliance with required regulations and st
ards. Although the captain was primarily
sponsible for the proper dispatching of
flight, this in itself did not relieve th
company from exercising the overall TB‘E{!C!I’I
bility for its operations.

The employment of a combination copil
mechanic to accomplish periodic inspecti
at intermediate points en route while €
aircraft is away from its hase can invol
long continuing periods of duty. Althoug
this is not a vielation of the CAR, it
not considered good and accepted pracuc
is not conducive to either good maintena
or piloting efficiency. :

A reconstruction of the events leading:
to the ac¢ident shows that a failure’ of ‘No
10 cylinder of the right engine occurred
during or shortly after takeoff. This pre—
cipitated dense smoke and fire, followed: -
the lowering of the landing gear and a cnt -
cal loss of power. This power loss with the
increased drag of the lowered landing gé
and the windmilling propelier due to onl
partial feathering, together with thé .ef"
of the maximum gross load, resulted in a
stall and loss of control of the aircraf

FINDINGS

On the basis of all available ev1dence.t.he g
Board finds that: : :

1. The aireraft, the crew and the carrler
were properly certificated. _
2. The aircraft was loaded above its maxi
mum a) lowable takeoff weight.
3. An abnormal amount of smoke trailed-
from the right engine during runup, takeof
and climb.
4, The hold-down studs of No. 10 cyllnde
were sound metallurgically.
5. The failure from fatigue of No,” 10 ¢
inder’s hold-down studs, due to improper i
stallation of their nuts, caused the cylinder:
to separate completely from the crankcase’
during or shortly after takeoff. .
6. A fire started at the base of No. -l
cylinder, rapidiy becoming uncontrollabl:
7. The flight was cleared by the. towe;
return and land at Newark Airport using
runway. ’
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8. The wheels were lowered upon advice
from the ground, relayed by the .tower, by a
campany employee, acting in his best con-
sidered judgment.

9. The right propeller was partially
feathered in flight.

10. The right wing did not fail in
flight.

11, While attempting to return to the
Newark Airport, the aircraft stalled at an
altitude of approximately 200 feet, fell
sharply to its left, struck buildings, and
~crashed on the bank of the Elizabeth
“River.

12. The carrier’s pilot training program
on emergency procedures was informal, irregu-
lar, and therefore inadequate. .

—39349

PROBABLE CAUSE

The Board determines that the probable
cause of this accident was a stall with the
landing gear extended following a serious
loss of power from the right engine. This
loss of power was caused by the failure of
the hold-down studs of the No. 10 cylinder,
precipitating a fire in flight which became.
uncontrollable.

BY THE CIVIL AERONAUTICS BOARD:
s/ DONALD N. NYRO!
! s/ "OSWALD RYAN
s/ JOSH LEE
[si CHAN GURNEY

Joseph P. Adams, Member, did not take part
in the adoption of this report.



Supplemental Data

: IHVESTIGATION AND HEARING

The Civ_ll Aeronautics Board's New York
- office was. notified of this accident at 1520,
. December 16,1951, by telephone from CAA
Communications, LaGuardia Field, New York.

An ‘investigation was immediately initiated in |

accordance with the provisions of Section
©702(a) (2) of the Civil Aeronautics Act of
1938, as amended. A public hearing was or-
-dered by the Board and was held in Elizabeth,
"New- Jersey, on January 10, 11 and 12,
- 1952 )

. AIR CARRIER

Mi ami. Alrllne, Inc , an irregular air car-
rier, was incorporated under the laws of the
State of Florida with its principal place of
business at Miami, Florida, The company is
engaged in the irregular interstate and over-
seas air transportation and irregular foreign
air transportation as authorized by Letter of
Registratien No. 85 issued by the Civil Aero-
nautics Board on July 8, 1947. Miami Airline
also holds Irregular Air Carrier Operating
Certificate No. 2-264, issued by the Civil
' Aeronauucs Admmstratmn dated October 1,
1947‘

"FLIGHT. PERsounsL '

Capta;.n jAlrbert C. Lyons, age 30, was em-
ployed by Miami Airline on September 21,
1951, as a eaptain. He had instructed in
flight training for a four year period during
World War II,. Captain Lyons had a total
flight time of 8,679:45 hours, 500 hours of
which were accrued as C-46 copilot time, and
2,600: 00 hours of which were as C-46 pilot-
in-command time, He had 513: 10 hours of in-
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strument time. Captain Lyons had passed his
last CAA physical examination on July 27,
1951. He held a valid airline transport :
pilot rating No. 65621, mlti-engine land,
and commercial single and multi-engine land;
instrument, flight instructor ratings. o

Copilot John BR. Mason, age 36, was em - :
ployed by Miami Airline on October 17, 1931,
as a copilot. He had received previous
flight training with an export company, an
at an airline training school. Copilot Ma
had a total flight time of 1,224:15 hours.
234: 15 hours of which were in C-46 type ai
craft, and 154:50 hours of instrument time
He had passed his last CAA physical examina
tion on July 16, 1951, He held a valid c
mercial rating No. 443479, airplane single
and milti-engine land, and an instrument
rating.

Stewardess Doris P, Helms was employed by-'
Miami Airline in April 1951,

THE AIRCRAFT

N 1678M was a Curtiss Wright C-46-F, manu~
factured on August 15, 1945, and had a total
of 23 flight hours before delivery to Miani.
Airlines, Inc., by the U. S. Air Force from
which the aircraft was leased. This alrcra,
was placed in civilian service on December:
14, 1948, after conversion to civil status,
as indicated by CAA Form ACA-337, dated De
cember 13, 1948. It was recertificated from
45,000 1lbs. gross to 48,000 lbs. gross per ...
ACA-337 dated August 15, 1950. On December
9, 1951, N 1676M had 4,115:05 total flight °
hours since entering civilian service. The
aircraft was equipped with two Pratt and
Whitney engines, Model R-2800-51 and Ham.llton
Standard Hydromatic propellers
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