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THE ACCIDENT

At approximateiy Q020E, ! February 11,
1952, a Douglas DC-6, N 90891, owned and op-
erated by National Airlines, Inc , as Flaght
101, erashed and burned after striking an
apartment house within the limts of the Cavy
of El1zabeth, New Jersey, shortly after take-
off {rom the Newark Airport, Newark, New
Jersey There were 63 persons aboard the
arcraft, including one infant and a crew of
four Of these, 26 passengers and three mem-
bers of the crew lost thear lives, together
with four personsg who were occupants of the
apartment house into which the aircraft
crashed. The other passengers and the stew-
ardess received injuries varying from minor
to serious,

HISTORY OF THE FLIGHT

The aircraft involved arrived at New York
International Airport, 2 New York, at 2233,
February 10, 1952, as Flight 402 from Miami,
Florzda  Thais flaght was routine, with stops
at West Palm Beach, Florida, and Washington,
D € A turn-around inspection at Idlewild
was performed, and 1911 gallons of 100/130
grade fuel added, bringing the total fuel
aboard to 2,700 gallons Also, sufficient
0zl was added to bring the quantity of each
tank to 30 gallons. At 2322 the aircraft
departed Idlewild on a ferry flight to Newark
with a new crew consisting of Captain W. G.
Foster, First Officer C E. St. Clair, Flight
Engineer 1. R, Shea, and Stewardess Nancy J.
Taylor The aircraft arrived at Newark Air-
port at 2335, from which point 1t was sched-
uled to depart at 2359 as Flight 101, non-
stop to KMiama, Florida.

A second inspection was accomplished at
Newark and the aircraft was loaded wath 2,953

1All times referred to herein are Eastern
Standard and based on the 24-hour clock
ZHereinafter referred to as “Idlewild
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pounds of mail, baggage, air express, air
freight, and 59 passengers, including one
infant The computved take-off gross weight
was 83,437 pounds, or 6,463 pounds less than
the allowakble gross of 89,900 pounds Thas
weight was so distributed that the center of
gravity was within the approved limits. No
fuel was added at Newark

The flight was given an instrument clear-
ance from Newerk to Miami, with West Palm
Beach as alternate. To this clearance was
attached the pertinent weather reports whach
indicated, among other things, that at New-
ark the ceialang was 20,000 feet, thin over-
cast, with the entire en route weather gen-
erally clear with ceilings of 20,000 feet at
Palm Beach and Miam,

At 0013, February 11, Newark Control Tower
gave the flight taxa clearance to Bunway 24,
stating the wind was scuth, variable at six
m p.h., and altimeter 29 92. At approxa-
mately 0017 the fiight advised the tower
that 1t was ready for takeoff Take-off
clearance was issued, and the controller oh-
served the aircraft taxa into take-off posi-
tion and proceed down the runway in a normal
manner, becoming airborne at 0018 after a
roll of approximately 3,200 feet.

The climb-out appeared normal untal the
aircraft passed the vicinity of the Newark
Range Station. Here 1t was observed by Con-
trol Tower personnel to lose altitude sud-
denly and veer slightly to the right. This
sudden loss of altitude and the movement to
the right are supported by statements of
surviving passengers and ground witnesses.

The controller then called the flight and
ashed 1f everything was all right, te which
he received the following reply, “I lost an
engine and am returning to the field.” 'The
time was established as 0019 The flight
was immediately cleared to land on Bunway 6,
which clearance was at once amended to lend
on any runway desired No further radio
contacts were made with flight. During the
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last radio transmission the controiler ob-
served the aircraft continue co veer to the
right at a low altitude anc then disappeer
trom s1ght

At 002 cower personrel observed a fire in
the vicinivy of Elizabeth New Jersey. It
was later establashed that Flaght 101 had
crashed 1n Elizabeth near the wtntersection of
Scotland Foad and YWes_ mmster Avenue.

INVESTIGATION

Investigation disclosed zhat the aircraft
had first made light contact wich che top of
a tree located on che west side of Salem Av-
enue, immediately followed by heavy impact of
the right wing with the roef of an apartment
building. This impact was of sufficient
force to shear the right wing just cutboard
of No 4 engine nacelle, the wing falling in-
to the apartment house courtyard. 1t was mn
this building, badly damaged by subsequent
fire, that four occupants lost their lives.
The aircratt continued forward along an ap-
proximate heading of 2680° striking other
obstructions and disintegrating along a gpacl
that terminated at Westminster Avenue.-

To expedite the 1nvestigation and to
assuTe the most thorough examinatien possible
of the aircraft and 1ts compenents, working
groups were formed—Witness, Operations,
Structures, Electrical and Flecironses and
Power Plants and Propeliers—comgoscd of ap-
propriate representatlves of tas INGUSCLIY,
CAA, and the State of Nex Jerse-. DO
vestigator was in charge of esch [ oup

The Witness group intervisws=3 1-cc chan
80 persons and obtained sritiea stetements
from §0 who were able to supply pertinent
information. All surviving passengers, whose
physical condition peimitced, were inter-
viewed and where possibie, =ither submiztted
written statements or testified at the public
hearing. To summrize the information
gathered from these surviving passengers, it
appears evident that shortly after takeoff
the aircraft made a sudden drop and veered
to the right.

Associated with che sudden drop and change
of aircraft heading was an unusual engane
noise variously deseribed as "wsil," "waane,”
"roar," "propellers going into reverse, ™
"erinding sound or shrill noise, ™ and Maoise

like an explosion." Reaction of zcher
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passengers described the aircraft as ‘shud-
dering, " "vibrating, ' and "shimmying frem
sitde to side " Two passengers, sitting on
the right side of the aircraft, both staied
that shortly after taheoff they notaced that
the outboard propeller en the right side came
to a stop Cne of these passengers, on her
first flight was concerned to the extent that
she called this fact to the attention of her
husband sitting beside her. His reactions,
however, are not lknown since due to the seri-
ousness of his 1njuries he recalls no details
of the flight

The Cperations group confined its efforts
to the 1nvestigation of 1tems colcerning re-
fueling, dispatching, take-off weight, load
distrabution, crew histery and crew training,
weather, radio contacts flight documents,
and such other documents and manuals as are
required to be aboard the aircraft. No 1r-
regularities which 1n any way would affect
the operation of the aircrafy were found
The aircrafe was properly certificated and
daispatched, and ~e+hing was found to indicate
.Nee it was .0t 1o an airworthy condition
upon departure from Newark.

The crew was also properly certificated,
and previous to boarding the aircraft at
sdrearld for the ferry flight to Newark had
rest period of 17 hours and [0 mnutes

Study of the crew history revealed that
Captain Foster had been employed by National
Airlines as captain since November 4, 1942
and nad accumulated a total time as pilot of
11,901 hours, of whach 1,059 hours were in
DC-6 equipment. His last six-month instru-
ment flight check was accomplished on January
3, 1957, with a grade of average. The in-
strument check preceding this one was accom
plished on BC-6 equipment June 8, 1951, wth
a final grade of average. On June 9, 195],
Captain Foster successfully completed an n-
strument check on DC-< equipment with a grade
of average. He had also accomplished three
line checks since December 1950, 1n which he
received passing grades,

First Officer Carney E St. Clair bad been
employed by National Airlines since December
1, 1930. He had received average or above
average mn all his work and had been recom
mended as captain materzal. His total flight
time was 3,804 hours, with 941 hours m DC-6
equipment

Flight Engineer Shea was orginally em-
ployed by National Airlines as a mechanic 1
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February 1948, transferring to the (Uperations
Department on December 3, 1951, as Flaght
Ehnpneer Eis total flight time was 139
hours, ali of which was or DC-A equipment

The task of the Structures group was to
locate, 1dentify, and make a detailled exama-
natior of all portiens of the airframe struc-
ture, and make a record of the position and
setting of all instruments, conirols, and
movable mechanisms associated with the oper-
ation of che aircraft This was accomplaished,
to the extent necessary, before any of the
wrechage was moved A daistribution chart was
made showing the location of all major por-
tions of the wrechage, and numerous photo-
graphs were taken, not onlv as 2 permanent
record lut to be used in the future study and
evaluation of *he material

Following preliminary examnacion of the
wrechage at the scene and completion of the
distribution chart, the wreckage was removed
to a place where the material could be storad
mder cover and a detailed examination of the
various components was made 4 comprehensive
study of the airframe structure and associ-
ated svstems revealed no evidence of struc-
tural failure, malfunctioning, or fire prior
to the 1nitaal impact with the apartment
building. All damage to the aircraft stme-
tore and the various components was the re-
sult of impact and subsequent fire A list
of readings of items on the cockpit control
pedestal and 1nstrument panels 1s attached *
As a result of the complete disintegration
of the forward portzons of the fuselage,
these readings and positions mav or may not
be indicative of the readings and positions
priof to 1mpact

The Electrical and Electronics group
found no evidence of incorrect installation
or 1mproper maintenance of egquipment, nor
was there any indication of internal {ire.
Mechanical damage and fire was observed in
parts of certain cables and equipment, but
all such damage appeared to have come from
external sources, such as might result from
mpact and subsequent fires.

Although all parts of the electrical sys-
tem and wiring could not be examined because
of wmpact or fire damage resulting from the
crash, examination of those parts recovered
or otherwise available with the wreckage for
examnation revealed no faulte which would

4 See Appendax B
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lead to 2 suspreion of favliv equipment,
faulty installation, or improper maintenance
The four propeller feathering switches were
found 1n the "open” position, normal for de-
energized position. All 1gnition switches
were found to be on "both" position, and no
electrical leakage of their circmits was de-
tected.

The Power Plant group was divided into
two serticns, one co cover the mechanical
aspects of the engines and accesscries, and
the other the propellers and governors. The
posittions of the power plants and propellers, i
as they Tinally came to rest at the scene of
the crash, were photographed and plotted on i
the wrechage distribmtion chart Examina- |
tion at the scene revealed that all three i
blades of the propeller on No. 3 engine were !
Iroken off, as was one blade each from pro-
pellers on engzmes Mos. 1, Z, and 4. The
broken portions of zll blades were recovered i
with the exceptrion of the surer pertion of
No. 1 blale from Neo 3 propeller However,

a large piece of molten metal subsequently

found in wne Lurned apartment bwilding, when

analyzed, was found to be of propeller mate-

izl and was undoubtedly the remaining por-

tion of the missing blade Before being re-

moved from che scene, the domes of the pro-

pellers were removed and the low pitch stop :
positions noted and photegraphed.

The enganes and propellers were then
taken to a more appropriate location for a
detailed inspection and examinaticn of parts,
and for such furcher tecnnical stadies as
the examination of the material indicated

Damage to the engines as a resalt of iw-
pact and subsequent fire was comraratively
Iight. There was no evadence Joun. to 1nda-
cate structural failure eor malfunction of
engines Nos. } ara 2 prior <o impact. The
pitch setting of the proveller blades of
these two engines, as well as the gencral
pattern of bending and leading edge damage,
indicated considerable power was being de-
veloped at the moment of xmpact Ewganes
Nos. 3 and 4 were completely disassembled
with particula~ attention directed to any
evidence that wight indicate stractural
failure, malfumction, or overspeed. The
1gnition harnesses had suffered 3mpacs
damage to such an extent that they could not
Netther ras 1t pos-
sible to recover the complete fuel system,

However, no evidence was found to indicate

be functiomally cested.
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structural failure or malfunctioning prior
to impact, either by visual observations or
by functional tests where such tests were

possible. .

During the examination of No. 3 engine
particular attention was directed toward
possible evidence of this engine having been
subjected to overspeed While no evidence
of overspeed was found, such lack of evi-
dence 1s not conclusive proof that an over-
speed did not occur since the presence of
such evidence depends upon the duration and
extent of overspeed and the amount of power
being developed at the time. Sufficient
evidence, however, was found to indicate
conclusively that No 3 engine and propeller
were rotating in their normal direction and
No. 4 engine was stopped at the time of im-
pact.

As a result of the preliminary examna-
ticn of the propellers at the scene and a
later detailed technical study and evalua-
tion following disassembly, propellers on
engines Nos. 1 and 2 were found in the 46°
to 53° positive patch range, the propeller
on engine No 3 was in full reverse pitch,
and the propeller on engine No. 4 was fully
feathered.

A careful examnation of the records as-
sociated with the propeller reversing system
on aircraft N 00891 revealed that on January
29 and again on February 3, 1952, the red
flag indicating the propellers could be re-
versed came up and stayed up after takeoff
This flag should have dropped back out of
sight when the wheels left the ground. 1In
both 1nstances the difficulty was corretted
by replacing the mcro-switches located on
the nose wheel and right main landing gear.

On January 24, 1952, during a maintenance
run-up check, 1t was found that propeller
No. 160993, installed on No. 4 engine, air-
craft N 90891, would go in reverse pitch
when being taken out of the feathered posi-
tion. The propeller was removed and taken
to the propeller overhaul shop where 1t was
found that possible moisture between the
slip ring and contact plate was causing the
trouble. The slip ring assembly was re-
placed. This corrected the difficulty and
on January 31, 1952, the propeller was rein-
stalled in aircraft N 60891 on No. 3 engine,
in which position 1t was at the time of the
accident.
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Investigation disclosed no evidence that
fire existed prior to imphct which 1s sub-
stantiated by statements of surviving pas-
Sengers

ANALYSIS

No discussion seems necessary with regerd
to the aircraft structure, the control sur-
faces and their related system, since no
evidence was found to indicate failure er
mal functioning of these 1tems prior to im-
pact.

Power plants in No. 1 and No. 2 positions
were undoubtedly functioning in a normal
mamer and developing substantial power at
the time of the accident No. 4 engine was
stopped prior to impact with 1ts propeller
in the fully feathered pogition, which indi-
cates that this condrtion had been accam-
plished through action by the flight crew.
A complete tear down revealed nothing to in-
dicate that this engine and propeller were
not operable at the time their use was drs-
continued A complete tear down of No. 3
engine revealed not only that 1t was oper-
ating at impact but disclosed no evidence
whatever to indicate that i1t was not capable
of continued operation.

This analysis will be concerned primarily
with the propeller (No 160993) installed on
No. 3 engine inastmch as there 1s conflict-
g testimony concerning 1ts probable pitch
position prior to and at initial impact with
the roof of the apartment building.

‘Testimony of persons abeard the aircraft
who survived the crash, as well as that of
persons on the ground who eobserved the flight
following takeoff, has been carefully ana-
lvzed. This testimony in general describes
circumstances which would be expected to ac-
company a sudden reversal of a propeller
under power mn flight. These circumstances
mclude a sudden increase i1n noise level,
which was of short duration, accompanied al-
most simltanecusly by abrupt settling and
veering to the right of the aircraft There
was no testimony to indicate that any mal-
functioning was either heard or felt prior
to the loud noise and abrupt maneuver which
preceded the accident. This tends to elim-
nate any action on the part of the crew in
the course of trouble-shooting which may
have initiated a propeller reversal. Further
the reported abruptness and extent of the
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maneuver indicates that the crew was not an-
ticipating any difficulty at that moment

The circumstances described would be ex-
pected in the event of a reversal of one pro-
peller wath the engine preducing substantial
power (It should be recalled that No 3
propellier was found at the full reverse—
mms 18°—positicn when the dome was removed
at the scene } If the crew did not immedi-
ately recogmze that a propeller had reversed
m flight, attention might well have bkeen
directed to the outboard ergine whaich in the
event of loss of power would produce a wore
severe yaw than would an inboard engine. Tt
1s reasonable to assume that the compara-
tivelv violent maneuver, which occurred at
low altitede and low air speed, created an
emergency with such atiendant vrgemey an the
cochpit that the crew did not have sufficient
time to make a correct analysis of the dif-
ficulty Under these conditions the feather-
g of No. 4 propeller appears to have been
a logical action. The feathering of this
propeller with No."3 propeller operating in
reverse pitch at appreciable power would ad-
versely affect performance resulting in a
high rate of descent However, had the air-
craft been equipped with reverse pitch in-
dicating lights in the cockpat, the malfunc-
twoning propeller could have been readily
1dentified and the No. 4 propeller undoubtedly
would not have been feathered

A lengthy study has been made of the physi-
cal condition of No. 3 propeller. There are
a great many parts with significant indica-
tions, and 1t 1s not believed that a firm
cenclusion with regard to the position of the
propeller can be arrived at on the basis of
anv one condition

It 15 considered pertinent that the prom-
ument impact damage to the blade shim plates,
blade gears, and rotating cam gear occurred
while the propeller was in the reverse pitch
position. A faint mark corresponding to plus
29° (low patch) on the reverse signal rang
and one shim plake 1s of no particular sig-
nificance. Similar indications have been
observed on shim plates and reverse signal
rings removed from propellers in the course
of routine overhaul Furthermore, the re-
verse signal ring 1s of a thinner section
than the shim plate with which it 1s in inti-
mate contact circumferentially It would not
be possible to mark the reverse signal ring
by wmpact loads without also marking the
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thicker shim plate at 1ts adjacent location,
and no such wmarks were found. The marks
which were observed at the corresponding 29°
location are due to the fact that this is

the one fixed position at which the propeller
operates during ground run-up, start of take-
off, and reduced throttle an flight, and 1s
also the position at which the propeller
rests when not in operation

All evidence on No. 2 and No. 2 blades in-
dicated that thev were 1in reverse pitch when
they contacted the roof of the apartment
building. Both of these blades were twisted
by loads tending to turn the blades in the
reverse pitch direction. Evidence consaists
of rearward bends, failure in tension on
camber side, camber side of both blades being
discolored by roofing material, and pieces
being broken from the trailing edge of No 3
blade by loads i1mposed on the camber sade.
Of particular significance 1s the fact that
the dowels and screws which retain the blade
gear to the blade were sheared on all three
blades by loads tending to turn the blades
toward reverse pitch direction.

No. 1 blade was broken approximately 11
inches from the butt end from a load applied
on the face side adjacent to the leadmg
edge. A piece of this blade about 15 inches
long was found inside the apartment building
in a partially burned condition TUnfortu-
nately, the outer portion of this blade as
such was not recovered, thus preventing a
complete study of ali factors

The direction of break of this blade does
not conform to the direction of break of the
other two blades. 1In fact, 1t suggests a
loading which might result from the blade’s
striking an obstruction while rotating in the
positive low pitch position  Consequently,
mach study has been devoted to the various
possibilities.

The direction of shear of the blade gear
dowels and screws 1s the same as on the other
two blades, of which all indications point to
their being 1n reverse patch at the tume of
impact with the roof of the building

Shearing of the blade gear dowels and
acrews tesulted i the blade’s being free to
turn about 1ts longitudinal axis  Aerody-
namc loads on the blade would tend to turn
it away from full reverse toward the posi-
tive low picch position. Score marks on the
butt face of the blade indicate that 1t did
turn 1n the bartel arm subsequent to shearmg
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of the dowels and screws, resulting in the
direction of fracture of the blade being of
no particular significance in relation to 1its
position at initial impact.

For the propeller blades to be at plus 29°
at the initial impact of No. 1 blade and the
following two blades to be at mnms 18° at
the time of their respective initial impécts,
the propeller blades would have to change
pitch 47° during cne-thard propeller revolu-
tion. At 2600 engmme RPM, this would have
to occur in .017 second=, necessitating a
pitch change rate of 2780%sec, and would re-
quire o1l to be displaced from the dome at
the rate of approximately 692 gal/mn, Al-
though no substantiating data are available,
1t 15 not believed likely that pitch change
rates of such a magnitude could be attained.
The normal maxamum rate of pitch change 1s
about 30%sec.

In arriving at the sequence of failure, 1t
appears logical that the dowels and screws
sheared first, followed by breakage of the
blade. Had the blade broken first, it is
doubtful 1f the short portion that remained
could be subjected to forces great enough to
rotate the propeller to reverse pitch and
shear the dowels and screws: Consequently,
the only plausible sequence of events is that
the dowels and screws sheared first, leaving
the blade free to rotate in the barrel arm,
and such rotation did occur.

The wedge insert was found to be broken
with evidence that the breakup occurred at
some tame prior to the accident, This par-
ticular wedge insert, however, had been in-
stalled at the time the slip ring assembly
was replaced following the propeller reversal
difficulty on maintenance rum-up, January 24,
1952, A flat spot was found in the surface
of the low pitch stop wedge in the area nor-
mally contacted by the low pitch stops. The
possibility that high impact loads were
transmitted to the low pitch stops, thus
causing the flat spot, has been considered,
This did not happen. The contour of the low
pitch stops 1s such that they would not make
a flat indentation on the wedge. Further-
more, there are score marks on the surface of
the flat spot that correspond with score
marks all arcund the periphery of the wedge.
This indicates that there was operation of
the propeller subsequent to formation of the
flat spot. It 1s considered likely that un-
equal loading on the wedge when 1t was 1in

—30518

Accident Investigation Report

position for one low pitch stop lever to con-
tact the flat spot resulted in the breaking
and displacing of the wedge insert.

Detailed study was given the deep indenta-
tions on the piston sleeve and the lip of
metal formed over the chamfered surface at
the three points where contact with the low
pitch stop levers 1s made. This study was
made to determine, if possible, whether thas
deformation was the result of one impact
force of high magnitude or of several of
lesser magnitude.

The curvature of the flow lines of the
metal 1n the bulbous shaped lip indicates a
progressive forming and bending of the metal
over and under. Also of particular signifi-
cance are the three layers of copper imbedded
in the metal forming the lip which undoubtedly
came from the copper coated end of the pisten
sleeve. This indicates conclusively that 1ts
formation was the result of a number of
smaller impact forces rather than of one im
pact force of major magnitude.

Tests conducted independently of the Board
have been reported which indicated that in-
dentations such as were found on the piston
sleeve would have to have been the result of
crash impact loads, had they resulted from
one blow. There 1s no known manner in which
a loading of such magnitude could be generated
in flight. However, since the evidence imn-
dicates definitely that the mdentations on
the piston sleeve were progressively formed,
this possibility 1s discarded.

The fact that evidence indicates that the
propeller inadvertently reversed in flight
raises the question as to what caused this
reversal. Due to impact damage and fare, the
propeller control system in 1ts entirety
could not be examined. There are certain
facts, however, which can be considered

Although the system was carefully designed
with safeguards to prevent inadvertent rever-
sal, such an occurrence 1s not impossible.
The governor solenoid valve circuit, which
extends from the cockpit to the governor m
the nose of the engine and which was not 1se-
lated from other circuits, will cause rever-
sal of the propeller 1f 1t should become en-
ergized. Should this occur, due to some
fault in the electrical system, resulting in
unwanted voltage to the governor solenoid
valve cireuit, reversal of the propeller
would result without any action on the part
of the crew and as long as the circuit
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remained energized, the propeller could not
be taken out of the reverse pitch position.

On February 14, 1952, the Administrator of
Civ1] Aeronautics sent to all CAA regional
offices the follewing telegram

" . to preclude possibility of inadvertent
prepeller reversal of Hamilton Standard pro-
pellers on Douglas DC-6, DC-6A and D(.-6B air-
craft the wiring from the engine firewall to
the governor solenoid valve 1s to be 1solated
from all other carcuits to prevent inadvert-
ent application of electric power to solenoid
circuit  This 1s to be accomplished prefera-
bly by removing wire from anvy bundles in whaich
1t may run and placing 1t in separate isolated
condurt  Iselation of thais portion of cir-
cuit to be accormplished as soon as possible
but not later than mdnight February 18. Por-
tien of circurt behind firewall and through-
out remainder of aircraft to be inspected
wmediately. Inspection to include check of
all terminal points to assure no hazard of
contact with loose wires nearby and check of
all points where chaffing or other damage may
occur which could permit energized wires to
contact solenoid circuit wire or termmnals.
Further instructions re isolation of portion
of circuit behind firewall will be transmitted
as scon as available We do not recommend
deactivation of reversing propellers on any
aircraft while above pregram being accom-
plished,

National Airlines on February 13 began a
program of rendering the propeller reversing
feature 1nactive on all their DC-6 equipment.
This was completed on February 15. A reacti-
vation program in compliance with the terms
of the above telegram was started onm February
15, and completed February 18. However, on
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harch 12, National Axrlines began a program
for the permanent deactivation of the propel-
ler reversing feature on all their DC-6
equipment This program was completed on
March 20, 1952, and 1s currently in effect

FINDINGS

On the basis of all available evidence the
Board finds that

1. The carrier, the aircreft, and the crew
were properly certificated

2 The flight was properly dispatched

3. The weather was satisfactory for VFR
operations and had no bearing on this acca-
dent.

4. Mechanical difficuity developed during
climb shortly after takeoff from Runway 24.

5. No 3 propeller reversed in flight, and
No. 4 propeller was feathered.

6. Under these conditions the aircraft did
not maintain altitude and settled ramdly.

7 There was no fire prior to impact with
the apartment building.

PROBABLE CAUSE

The Board determines that the probable
cause of this accident was the reversal in
flight of No. 3 propeller with relatively
high power and the subsequent feathering of
No. 4 propeller resulting in a descent at an
altitude too low to effect recovery

BY THE CIVIL AERONAUTICS BOARD

{s! DONALD W. NYROP
/s/ OSWALD RYAV
/s/ JOSEPH P AD4MS
/s/ CHAN GURNEY

Josh Lee, Member, did not participate in
the adoption of this report.
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INVESTIGATION AND HEARIRNG

The Czvil Aeronautics Board was notafied
promptly after the accident by CAA Conmmunica-
tzons. An investigation was begun immed:i-
ately 1n accordance with the provisions of
Section 702(a)(2) of the Civil Aeronautics
Act of 1938, as amended. A public hearing
was ordered by the Board and was held in
Elizabeth, New Jersey, March 12, 13 and 14,
1952.

AIR CARRIER

National Airlines, Inc., 1s a Floraida
corporation with general offices in Mram,
Florida, and operates as an air carrier under
currently effective certificates of public
convenilence and necessity 1ssued by the Civil
Aeronautics Board, and an air carrier operat-
ing certificate issued by the Civil Aeronaut-
1cs Administration These certificates au-
thorize the company to transport by air, per-
sons, property, and mail over various routes
within the continental limits of the United
States and Havana, Cuba, ancluding the route
from New York International Airport, New
York, New York, through Newark, New Jersey,
to Miamx, Florida.

FLIGHT PERSONNEL

Captain Foster, age 46, held a currently
effective airman certificate with an airline
transport rating He had accumlated a total

of 11,901 hours, of which 1,059 hours were
on DC-6 type equipment. His last CAA medical
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examination was December 12, 1951, and his
last instrument check was January 3, 1952.
First Officer St. Clair, age 34, also held a
currently effective airman certificate wath
conmercial and instrument ratings. He had
accumulated 3,804 flying hours, of which 941
were on DC-6 type equipment. His last CAA
medical examination was May 17, 1951.

THE AIRCRAFT

N 90891 was a currently certificated
Douglas DC-6 aircraft. It was equipped with
four Pratt and Whitney Model B-2800-CA-15
engines and Hamilton Standard Hydromatic
Model 6851A-0 propellers. The following list
shows the position in which each was in-
stalled and the time since overhaul

Engines
Position Serial Time since
No. overhaul
#1 30337 214 45
#2 30338 1098 19
#3 27431 1045 08
#4 28259 1213 47
Propellers
Position Serial Time since
No. overhaul
#1 160938 924 37
#2 160144 800 37
#3 160993 1123 46
#4 165985 209 29

(1)



AIRCRAFT ACCIDENT - NATIONAL AIRLINES' DC-8

NOC89I at ELIZABETH, N.J, FEB i1, 1952
ANALYSIS oFf PROGRESSIVE DISINTEGRATION oF AIRCRAFT

Aircraft strikes upper ID' of tres. Righl wing Right horizontal fail strikes house, falls initial ground impact by No. 4 nacelle and
strikas roof icdder, center chimnay and parapet fc ground. No. 4 angine separotes prior wing stub. Right center section and No. 3
No. 4 engine partly disiodged. Part of right to initial ground impoct. engine brack off As agircraft pivols about
wing drops info court. right wing, tail sirikes tree brecking off

. — T tett horizontal tail surface. .

Aircraft bounces ard pivots to strike ground on right
side of nose splitting cockpit lengitudinally. Force of
impact separcies fuselaoge ot wing trailing edge.
Aft portion of fuselage intact Forward portion
bresks up. Nose, nose wheal ond right side of
cockpil, just oft of crew door, come to rest

Left wing infoct, strikes ground,
seporating engines | & 2. Fuseloge
forward ot wing traifing edge dis-
mfegrates. Left side of cockpit
reictively whole. Aft portion of
fuselage, intoct, continues motion.

AFPERDIX &

Segments of oft poertion of
fuseloge come 1o rest in
sireet. Verticol fin separates
from fuselage.

Aft porfien of fuseloge
strikes tree and breeks
in two just forwaerd of
iounge.

Philip ®. Goldstein -A4.5.1, C 4 B.
A F LeBtong, Fit Test Engr, G & A.

g-22-52
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Appendix B

AIRCRAFT ACCIDENT—NATIONAL AIRLINES' DC-6

N 90881 at Et(zabeth, N. J., February 11,

* PEDESTAL CONTROLS

1

Elevator tram tab indicators—left 4° nose

up, right 4° nose down

2 Throttle lock—off

3 Throttle #1, 1/3 open, #2 closed, #3 open,
#4, 1/3 open

4 Menual Reverse Stop in safe position—up

5 Propeller Selector—High RPM

6§ Main Fuel Tank Selector—ON

T Cross Feed-1, 2, 3, & 4—ON

8. Budder Trim Indicator—15° Left

9 Aileron Tram Indicator—79 Left wing down

10. Mixture #1 & 2 Idle Cutoff

11 Carburetor Air—Cold

12 Landing Gear Handle—Down Position

13 Hydraulic Selector—OQFF

14 Flap control—UP

15. Instrument Panel

Left Palot’s Flight Panel

1 Altimeter—~2740' Barometer Setting
29 83",

2 Artifical Horizon Glass shattered—
spilled

3 Aar Speed—123 mph

4 ADF Indicator, double needle 330° single
154°

5 ILS Indicator—needles centered—both
flaps shewing

6 Clock—still running correct time

7 Flux Gate Compass—340°

8 Bank & Turn—needle centered—ball to
right

9 Suction Gauge--0

Left Center Instrument Panel

1 BMEP Gauges #1—B4, #2—0, #3120

9 Manifold Pressure Gauges #1—30", #2, 3,
& 4, needles missing |

3 Fuel Flow Indicator #1 & #2—0

4 Tachometers #1, 2, 3, & 4—0

5 Supercharger 011 Pressure Gauge, L--0,
R—190

6 Head Temperature Gauge, #l, 2, 3& 40

7 Flap Indicator—up-

Fire Warning Selectors Left to Paght

#1—Hor1zontal —1n
#2—Vertical —1n

—38518

1852

#3—Vertical—1u.
#4--Mrssing
#5-=Hor1zontal—n
#6—Missing.
#7—Pulled out, Rod bent
#8—Mssing.
#9—Mrssing
Inverter Switch Box—Left side cockpit
Both switches—emergency position
Left Overhead Electrical Panel
1. Cockpit Heater—off
2 Wandshield Heater—off
3 Wing Heater (0, Selector, Faght bank
position
4 Caban Heat Bypass Switch—on
Center Panel over Wandshield
1 Magneto switches #1, 2, 3, & 4 on Both
2 Feathering switches #1 & 2—Normal,
#3 & 4—Crushed &
burned
IN position
Left Panel (over Windshield)
1 Left Wing Heater Switch—of£!
2 All other switches on this panel were
found te be-—CON
Bight Panel above Windshield
1 Ampmeters #1—25, #2—0,
40
2 Volrmeter 2 volts
Separate Panel wrth Supercharger Switches
1 #1 & #3 switches destroyed, #2 low
blower
Separate Panel—Cowl Flap Switches
#1—60, #2—0°, #3—4°, #4—30.
Fuel Quantity Gauges found detached from
panel
#1—2,100 lbs
#2-1,300 lbs
Caban Pressure Change Gauges
Set for 400' down
Set for 600' down
Air Brake Selector Handle safetied in normal
position
Hydraulic Pressure Gauges
#1__0 "
#2-— 400"

#3—0, H4—



