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SA-235 File NO: 1-0052
CiviL AERONAUTICS BOARD
ACCIDENT INVESTIGATION REPORT
Adopted: November 2, (95§ Released: MNovember 7, [95]
NATIONAL AIRLINES, INC.,—NEWARK, NEW JERSEY, MAY 21, 1951
THE ACCIDENT gallons of fuel, was 77,160 pounds Thas

At approximately 0408 1 on May 21, 1951, a
Douglas DC-6, N-00896, owned and operated
by National Airlines, Inc , made premature
ground contact in a swawp, 1,800 feet short
of Funway 6 while making an ILS approach to
a landing at the Newark, New Jersey Airport
Full power was applied almost simultaneously
with the contact, the aircraft again became
airborne, and the landing was completed on
the airport to the left of Bunway 6

Moderate damage to the aircraft was sus-
tained when a pipe supporting a GCA reflec-
tor was struck during the landing No 1nju-
ries were experienced by any of the passen-
gers or members of the crew

HISTORY OF THE FLIGHT

Naticnal Airlines’ Flight 486B was to have
originated at Norfolk, Virginia for Newark,
New Jersey Due to poor weather conditions,
Flight 485B (southbound) had landed at Bach-
mond, Virginia, and alternate airport, rather
than at Norfolk The same aircraft and crew,
designated as Flaght 486F, made the return
trip The southbound flight departed New
York International Aarport, Jamaica, New
York, at 2245 on May 20, 1951 A scheduled
landing was made at Fhiladelphia, Pennsyl-
vania, the only intermediate stop, the facil-
1ties of Instrument Landing System (ILS)
were utilized in the approach The flight
proceeded uneventfully to Fachmond, landing
at 0130, May 21

Flight 486B departed Fichmond for Newark
at 0258, May 21, 1951 Aboard were twenty-
two passengers and a crew of four consisting
of Captain Dale H Southard, First Officer
William B Webster, Flight Engineer %ilson M
Biggers, Jr , and Stewardess Fvelyn Morras
The gross weight at takeoff, with 2,400

lAll times referred to herein are Fastern Stand-

ard and based on the 24-hour clock
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weight was well within the allowable gross
of 81,400 pounds ana was properly dastrib-
uted with respect to the aircraft’s center
of gravaty

Airways Boute Traffic Control (APTC)
cleared the flight to Newark Airport on an
instrument flight plen via Amber Airway 7,
to cross Clifton (Virginia) Intersection at
6,000 feet and to maintain that altitude
Alternate airports were Fittshurgh, Pennsyl-
vania, and Buffale, New York

The flight proceeded without incident on
top at 9,000 feet
received at Washington, D C , a compulsory
reporting point Over Philadelphia at 0348,
the flight was further cleared to the
Panden, New Jersey beacon (compass locator),
cross North Philadelphra at 7,000 feet or
above, cross New Brunswick Intersection at
1,500 feetr, maintain 1,500 feet and contact
Newark Approach Contrel when approaching New
Brunswick Intersection, descend well to the
right of the southwest leg of the Newark
range

Reporting over New Brunswick Intersection
at 0401, clearance was given by Newark Ap-

No position report was

proach Control for a straight-in approach to
Bunway 6

Approach Contrcl advised that GCA
(Ground Control Approach) would be issuing

advisories on the 110 3 megacycle localizer

frequency An instrument approach was made
using ILS, and was monitored by the GCA
operator 1n the Newark Airport tower Flaght

486B reported over and passing Linden at

0405 A landing wag completed on the Newark

Airport at 0408, 110 feet to the left and

1,200 feet from the approach end of Runway 6

The aireraft was in a tairl-low attitude as it

made the second touchdown  Almost simulta-
neously with touchdown, the outer edge of
the left stabilizer struck a 2-inch steel
pipe standing 85 inches high  The pipe,
which supported a GCA reflector, was struck
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58 inches above the ground, and impact re-
sulted in shearing off approximately three
feet of the elevator and a srmall section of
the stabilizer Large quantities of swamp
mud and reeds were found on the wheels,
landang gear, and underside of the aircraift
The right flap was bent up slightly at a
point near the fuselage, the left sense
antenna was torn loose, and other minor
damage was sustained It was later deter-
mined that a premature touchdown had been
made 1,800 feet short of the approach end of
the runway, 1n the swamp adjacent to the aair-
port

Weather conditions at Newark Airport were
furnished to the flight by Newark Approach
Control shortly before passing New Brunswicls,
New Jersey This information was Ceiling
300 feet indefinite, overcast, wvisibility
three-fourths mile, fog, smoke, wind east-
southeast at ten to fifteen miles per hour,
and altimeter setting 29 90 inches Natienal
Airlines’ minimums for an instrument ap-
proach at Newark Arrport are 200 feet and
one-half mile

THE INVESTIGATION

An apalysis of U S Weather Bureau data
reflects that at 2230, May 20, 1951, a small
tropical storm about 100 miles south-
southeast of Cape Hatteras, North Carolina,
was moving north-northeast at 10 to 15 nmiles
per hour A ridge of high pressure extended
inland north of the storm across Connecticut,
lower New Yorl, and Pennsylvamia

Frior to departure from Wew York Inter-
national Airpert on the southbound flight,
the pilots were apprised of all weather
1nformation  The captain also secured
pertinent weather informatiocn befcore de-
parting Bachmond Flight 486B was conducted
under essentially the same conditions that
existed during the southbound flight
Weather information revealed the existence
of an overcast over the entire route to New
York, with ceilings ranging from about
1,100 feet to 200 feet and visibility from
10 miles to ocne-half mile, with the lower
cellings between Philadelphia and New York
The cloud cover over the route consisted of
two to three layers, with the top of the
lower layer ranging from 2,500 to 3,000
feet Drizzle was occasionally falling from
the lower cloud deck The alternate air-
ports, Pittsburgh and Buffalo, remained
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above minimums throughout the flight No
aircralt icing was involved during the
fiight, nor was there turbulence of any
importance

Buring the approach at Newark, and con-
tznuing until afrer the accident, the weath-
er there underwent no change The lower
cloud deck was entered at between 2,500 and
3,000 feet Drizzle had stopped in the
area, but there were sufficient water drop-
lets mn the clouds to require the use of
winashield wipers The captain testified
that the wipers were turned on during the
approach and that they operated satisfac-
torily ¥ind direction and velocity were
both approximately constant throughout the
descent Vertical visibility at Newark Air-
port was about 300 feet  Forward visibility
improved with descent from near zero at 300
feet to three-fourths of a mile at the sur-
face

Since the approach was made over a swamp,
weather conditions i1n that vicinmity were
investigated te determine whether cerling
and visibility would have varied from those
observed on the airport Tt was found that
meteorological conditions were not favorable
for 1mportant weather differences between
the swamp area and the airpert

As previously noted, the flight from
Fachmond was conducted under instrument
conditions, andg was uneventful until an ILS
approach was made at destination  The Cap-
tain, who was flying, stated that the south-
west leg of the Mewark range was contacted
at about New Frunswick Only small correc-
tions were necessary to obtain a correct
heading on the TLS localizer The glide
path was intercepted and landing check lists
were completed

Upon reaching Linden, about six miles
from Newark Airport, the GCA operator began
1ssuing advisories to the flight on 1103
megacycles  The operator had advised the
flight as follows "fransmt 118 3 *
According to the captain, this instruction
was misinterpreted by him to mean that GCA
would transmit on 118 3 megacycles 1in this
particular instance, rather than the usual
110 3 megacycles Due te this apparent
mirsunderstanding regarding the frequency
which GCA would use to transmit advisories
to the flight, this approach aid was not
utilized by the erew to check the accuracy
of the approach As a result, the approach
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was monitored by GCA for approxinately the
last six mles without any of its advisories,
according to the cajlain, heing received
(LA had no knowledge that the tlight was
not recerving the information

The IlX approach was apparently normal
unti1l the flight reached a point about two
riles from intended touchdown A tramscrip-
tion of the CCA advisories verified this
The aircraft was slightly to tne letit on the
glide path at times, but deviations were not
abnormal At a point one mile from touch-
down, the transcription showed the flight
low on the glide path ard to tle left The
operator stated that the aircraft disap-
peared {rom the elevation score between the
middle marker and the runway Tt remained

ik view, however, on the azaimuth scope Tlhe
captain advised that the cross-pointer
indicators retlected a normal (I S approach

throughout, including the period when
passing over the middle marker, located 0 61
of a naile from the arproach end cof Bunway 6
The glide path 1s 220 feet above the ground
at this point, the captain said that altai-
tude was approximately 240 feet and inda-
cated air speed about 135 miles per hour at
the mddle marker The air speed was not
observed to deviate from this figure at any
later time by the captain, cop.let, or
flight engineer

The copalot had been instructed to seek
visual reference to the grounc, and adviszed
the captain that the approach lights could
be seen to the right just as they passed
over the middle marker The runway lights
were on full brilliance, setting pumber 5,
as were the certerline approacn lights ana
their flasher units The captain said that
he then leveled the aircraft off at 200 feet
by rearward pressure on the elevator control
almost simultaneously with receirt of this
information from the copilot, and lockea out
to check the position of the approach lights
He further advised that the glide was veing
maintained at a descent of approximately 550
feet per manute, wrth 20 to 21 inches of
manifold pressure, landing gear down, and 30
degrees of flaps No additional power was
applied at this time The captain saw the
approach laghts well to the right and stated
he elected to execute a mrssed-approach
procedure  Immediately returming his atten-
tion to flight by instruments, he applied
tull power and alrost instantaneously the
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aireraft mace ferceful contact with the
grousd  The copilol stated tlat he saw the
pround coring un raplely and that he, as well
as the captain, applied full rearward pres-
sure to the elevator control just as the
aircraft struck  Almost simultaneously with
tlhas action, he Lad reached over to push the
throttles forward, but power was being ap-
rlied by the captain The aircraft immed:-
ately became airborne and a tail-low landing
was nace within the boundaries of the air-
port within the next few seconds

Tt was tound that the touchdown ain the
swany was made with the aircraft in approxi-
mately level flight attitude Both main
landing gear wheels and the nose wheel sank
a maxirum of 12 inches into the marsh, the
wheel marks measured a maxuvum ground con-
tact of 124 feet This 126 feet refers to
wheel marks in the swamp mud 1tself, and not
to the first contact with the swamp grass
The first evicence of contact is shown in a
swath cut in the swamp grass some 7 or 8
feet nigh, approximately 45 feet pricr to
touchdown in the mud, and at an angle about
16 degrees from the horizontal  Touchdown
occurred 1¢1 feet to the left of the center-
line of the appreach lights  These lights
extend in a direct line for 3,000 feet from
near the micdle marker to the approach end
of the runwav  The landing was completed
1,215 feet from the appreach end of the run-
way anc 110 feet to the left of the runway
edge  All four propellers were placed 1in
reverse pitch durirg the landing run, and
the aircraft was taxied onto Bunway 4, 2,671
teet {iror roint of second touchdown

Six Il 5 approaches were made at Newark
Axrport between 0230 and (945 by scheduled
aircraft  Their prlots stated that all
elements ef the TLS were functioning
norwally and that GCA information was
accurate In addatior, fifteen ILS ap-
proaches were made by pilots of another air-
lire about two hours after the incadent
These aporoaches were made as a research
project znd were corducted i1ndependently of
the accident to Flight 486B  They were
monitored by GCA and all ground componepts
of the ILS system functioned normally
throughout A slight bend to the west was
found in the localizer, but 1t was of small
magnitude and dad not interfere with the
approaches  This deflection 1s well knewn
to prlots who regularly land at MNewark, and
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has never been the subject of an oificial
complaint by anyone Weather during the
period covering all of the above approaches
was essentially the same as that experienced
by Flight 486B

A flight check of the ILE systen was
made on May 22, 1951, by the (AA  All ele-
ments were found to be within tolerances
Une run was nade by flying over the simu-
lated flight path of Flight 486R, and
passing directly over the wheel marks in the
swamp The localizer cross-pointer indi-
cated ahout three-fourths of a full deflec-
tion to the left at this point Glide path
altitude over the wheel marks was 120 feet

Company records reflected that the cap-
tain had made twenty actual and five sium-
lated TLS approaches in I'C-6 emipment
He had made six actual approaches at Dewark
Company flight test records reflected that
Captain Southard had passed all instrument
fiight checks and or his last check, con-
ducted February 13, 1951, received 4 grade
of "Above Average" on ILS approaches A
CAA Aviation Safety Agent was aboard asz an
observer on this instrument check flight

Pecords revealed no previcus mal function-
ing of pertinent aircraft components  The
aircraft was repaired and test-flown on May
23, 1951, and no malfunctions of any nature
were noted Test approaches were made in it
by reference to instruments and no abnor-
malities 1n either the airborne or ground
equiprent were found One approach was made
at akout 200 feet to the leit of the local-
1zer course, but with reference to the
normai glide path Full deflection of the
localizer needle was noted shortly aiter
passing the middle marker, and GCA advised
ot the off-course position No instruments
were altered 1n any manner between the time
of the accident and the test flaght FRadio
equipment and related indicators in N-90896,
including ILS, VHF, marker, and ALF re-
cervers were checked and found to be 1in
proper condition Simrlarly, the altimeters,
air speed indicators, and related flight
instruments were tested and proved to be
within allowable tolerances

The captain was unable to furnish any
reason for the cause of the accident other
than possible altimeter lag or errors in the
instrument  Investigation showed the altim-
eters were on the correct setting, according
to testimony, the settings were checked
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during the approach ujon receipt ot informa-
tion from hewark Approach Control  Cther
members of the crew were likewise unakble to
offer any explanation for the accident

ANALYS1S

As previously noted, the captain applied
back pressure to the elevater control upon
approaching an altituae ot 200 feet, but at
that time added no power It 1s an aero-
dynamic fact that during relatively slow
flight an increase in angle of attack can
result in decreased lift, increased drag,
loss of air speed, and loss of altitude Ip
this instance, the aircraft settled without
completely stalling Tt must therefore be
concludea that the captain exercised faulty
judgrent ana incorrect piloting technique in
not adding power 1n coordination with the
application of up elevator A serious acci-
dent was averted by the tamely application
of full power an instant before the aircraft
struck the marsh, thus enabling 1t to again
become airhorne and complete the landing on
the airport It 1s probable that it had
almost reached the ground during the time
required {or the captain to transfer his
attention from instrument flight to contact
flight, and return to i1nstruments

It 1s known that a pilot can lelieve ham-
self to be haigher than he actually 1s due to
an 1llusion that the aircraft i1s flving
horizontally, when the nose 1s higher than
imagined 2 However, an aircraft’s attitude
1s well reflected by the indicated air
speed, with constant power settings, thus
providing a check on sensory perceptichs
During the change from instrument to visual
flight, and at extremelv low altitude, this
check 15 vital

bince companry flight test recoras re-
flected that the captain had satisfied com-
pany competency requirerents as an 1nstru-
ment pilot, 1t can be assumed that he should
have experienced no difficulty in the tran-
sition from an ILS approach to contact
flaght, nor 1n executing a missed-approach
This assumption seems especially true 1in
view of his experience with actual instru-
ment approaches at Newark and elsewhere Had

2 Coquyt, P P, Chief Pilot, Sabena Airlines,
"The Sensory Illusions of Pilots", Flight Safety
Foundation, Inc , Tuly 1951
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he exhibited the competence and good judg-
ment required of an airline pilot, the crit-
1cal situation in vhich the aircraft was
placed should not have cccurred

The fact that the flight was deprived of
another approach aid (GCA) due to a mis-
interpretation of instructions on the part
of the pilot might possibly be considered
contributory Use of two approach aids
rather than only one would have served as
insurance that z proper and safe approach
was being made The lack of CCA must,
however, be considered only of secondary
importance for, during an ILS approach,
any assistance given to the pilot by a GCA
operator 1s currently considered only an
adjunct to the use of the TILE, and 1s of
an advisory nature only  The safe conduct
of a flight 1s, of course, the responsibility
of the captain Therefore, had he desired
GCA assistance, he could easily have clar-
1fied the misunderstanding in a single radio
contact

Subsequent to the accident, a committee
composed of National Airlines’ officials and
pilot representatives was formed Feccmmen-
dations were made by the committee with re-
gard to general improvements in flight per-
sonnel traiming, and specific recommendations
were submatted which would require Captain
Southard to accomplish certain training be-
fore again resumng command of an aareraft
1n company operations - As a result of the
committee studies, a re-evaluation of
procedures—zincluding operations, pilot
training, instrument, and route checks—was
made by the company A number of revisions
and 1mprovements were made 1n company pol-
1cles in these fields Check pilot person-
nel were increased, thus enabling the com-
pany to conduct ar en route check on every
pilot each four months Company policy re-
garding route checks of pirlots was revised
to 1nclude a more comprehensive evaluation
of copilot duties, route checks as now
accomplished also include a separate evalua-
tion of the copalot, insuring that both
members fully understand that they are
equally responsible for the safe conduct of
a flight Also, addational amportance has
been placed on crew coordination under in-
strument approaches, and particularly vnder
minizmum weather conditions and missed ap-
proaches

3 See Supplemental Data, page 11
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The following procedures have been stand-
ard 1n cowpany pilot training on six-months
instrument checks, but greater emphasis has
now been placed on these matters and addi-
tional practice provided The company has
stressed that a missed-approach is mandatory
should the aarcraft not be in the proper po-
sition on the ILS at the mddle marker
Additional emphasis has been placed on emer-
gency pull-ups in landing configuration and
minimum remaining runway During pilet
transition training and instrument checks,
the company requires pilots to operate air-
craft wnaer maxamum performance figures,
regardless of available excess ronway

FINDINGS

1 The carrier, the aircraft, and the
crew were properly certificated

2 The gross weight of the aircraft was
within approved limits, and the load was
properly distributed with relation to the
center of gravity

3 The weather at the time of the acca-
dent was above the prescribed CAA minimums
for a standard ILS appreach to Newark Air-
port

4 During the final stages of the ap-
proach, the captain leveled off at low alti-
tude without applying the additional powe:
required to prevent the aircraft from de-
scending at a greater than normal rate

5 The aircraft made premature contact
wirth the ground during final approach
but continued to a landing on the air-
por*

6 There was no malfunctioning of any
ground or airhorne equipment

PROBABLE CAUSE

Cn the basis of all available evi-
dence, the Board determines that the prob-
able cause of this accident was faulty
judgment and improper piloting technique on
the part of the captain while executing an
ILS appreach, resulting in forceful con-
tact with the ground prior to reaching the
airport

BY THE CIVIL AERCNAUTICS BOARL

fs/ DONALD W NYROP
/s OSWALD RYAW

/s/ JOSH LEE

/s/ JOSEPH P A£DAMS
/s/ CHAN GURNEY
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INVESTIGATION AND HEARING

The Civil Aeronautics Beard was promptly
notified of this accident by a telephone call
from a National Axrlines representative, made
at 0445, May 21, 1951 An investigation was
immedaately initiated in accordance with the
provisions of Section 702 (a) (2) of the
Civil Aeronantics Act of 1938, as amended
4 public hearing was ordered by the Poard,
and was held in the Feceral Ruilding, MNew
York International Airport, Jamaica, New York,
on June 6 and 7, 1051

AIR CARRIER

Mational Aarlines, Inc , 1s & Florida
corporatien, with i1ts general offices located
at 3740 N % 27th Avenue, Yiami, Florida
The company 1s engaged 1p the transportatier
of persons, property, and mail under certifi-
cates of public convenience and necessity
1ssued by the Civil Aeronautics Foard Tt
also possesses both scheduled and non-
scheduled air carrier operating certificates
1ssted by the Civil Aeronautics Administra-
tion  Scheduled operations are cenducted by
National Airlines between the terminal points
of Havana, Cuba, Miamz, Florada, New
Orleans, louisaiana, MNew York, Mew York,
Merfolk, Virginia, and intermediate points

FLIGHT PERSONNEL

Captain Iale H Southard, age 37, was
emploved by Mational Arrlines, Inec op
December 2, 1942 At the time of the acci-
dent, he was the holder of a valrd airman
certificate with an airline transpert rating
for 7200 horsepower and under In addition,
he held instrument and flight instructer
ratmgs Captain Southard had logged a total
of 8,273 20 flying hours, of which 723 32
were 1n DC-6 equipment, and had a total of
780 14 hours of instrument flying time Ik
received a route check on August 21 and 22,
1050, has last six-months instrument check
was accomplished on February 13, 1951, at
which time he was also checked on ILS Com-
pany records reflected that Captain Southard
had executed 20 actual II & approaches in
IC-6 aircraft, and five samulated approaches
S1x actual ILS approaches had been made at
Newark He was promoted to DC-6 captain on
August 5, 1950, and accomplished a first
class CAA physical examination on May 30,
1951
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Fxamration and analysis of the inciadent
resuited in certain committee recommenda-
tions being made with regard to re-traiping
of Captain Southard and these recommenda-
trons were adopted by the company e was
required to serve as a copilet for 90 days
with three different line captains, and 1f
necessary, to be given additional training
on DC-6 equipment upon completion of this
service Following this, Captain Southard
was to be given a six-months cheek Ly two
different check pilots, followed by three
route checks by three different check
rilots  Should Captain Southard complete
this curriculum 1n a satisfactory manner, he
was then to be returned to regular line
service as a captain At the time of thas
report, Captain Soutlard had satisfactorily
a complished the committee’s recommendations
to the three route checks The second of
the six-months checks was observed by an
Aviation Safety Agent of the CAA  Addi-
tionally, the committee recommended that the
captain be placed on a reduced pay status
auring this period This was approved by
the company

On September 6, 1551, the CAA notified
Captain Southard that a violation report had
been 1nitiated, indicating violation of
Sections 6N 12, 61 272, and 61 282 of the
Civil Air Begulations and Section 610{a) of
the Civil Aeronautics Act of 1938, as
amended ¢ Fowever, 1n view of the action
taken by Natiocnal Airlines as a result of
the incident, he was additionally advised
that no further action in this matter was
contemplated by the CAA

¥William K Yebster, age 27, the copilot,
was employed bty National Airlines, Inc , on
January 2, 1951 On the date of the acca-
dent, he was the holder of a valid airman
certificate with a commercial rating, wath

4 Section 60 12, Cival Air Regulations--Careless
or reckless operation  Section 6] 272, Civil Air
Regulations—Letting-down-through procedure Sec-
tion 61 282, Civil Arr Regulations—Restricted-
visien landing Section §10{a}, Civil Aeronautics
Act—"It shall be unlawful ¥ ™ (1) (2) ¥
{3) (4} For any person to operate as an air
carrier without an air carrter operating certifi-
cate, or in viclation of the terms of any such
certificate, and (5) For any person to operate
aircraft 1n air commerce in violation of any other
rule, regulation, or certificate of the Authority
of this titje "

(1)
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ratings for single and multi-engine air-
craft, land and sea He was also the
holder of the instrument and flight in-
structor ratings Mr Webster had logged
a total of 2,739 32 hours of flying tame,
of which 92 26 were in DC-6 equipment and
133 37 hours were instrument flying, as of
April 1951 Fths last physical examination
was accomplished on January 4, 1951 The
comttee recommended that he be returned
to flight status, and this was
done

Wilson M Baggers, Jr , age 28, was em-
ploved by National Airlines, Inc , on July
6, 1949, and was promoted to flight engineer
on April 19, 1951 He was also returned to
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flight status upon recommendation by the
committee

Stewardess Evelyn H Morris was employed
by National Airlines, Inc , on February 19,
1950

N-90896, a Douglas DC-6, Seraial No
43151, was owned and operated by National
Airlines, Inc Jt was manufactured on July
20, 1950, and entered the service of Nation-
al Airlines, Inc , on July 31, 1950 The
aircraft had been flown a total of 2,931 26
hours at the time of the accident and was
currently certrficated by the CAA  An exam-
ination of historical and maintenance
records of the aircraft disclosed no i1tems
of significance to this accident
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Landing Accadent, NAL DG, N-90896, Newark

WHEEL MARKS IN SWAMP ARFEA TO LEFT OF

CENTER LINE APPROACH LIGHTS., 5/21/51

N.J. Airport, 04O8 EST



