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UNITED AIR LINES,

The Accident

United Air Lines' Flight 404, NC- N
19947, a Douglas DC~34, crashed at 0330 ,
November 11, 1946, during a landing ap-
proach to the Cleveland Municipal Alr-

\port, Cleveland, Ohio. As a result of
impact the alrcraft was demolished, the
j// pilot and co-pllot were killed, and five

of the 17 passengers were seriously in-

\gured.

History of the Flight

Flight 404 departed Chlcago, Illinols,
at 0142 on an instrument flight plan to
cruise to Cleveland at 9,000 feet with
Akron, Ohio, designated as alternate
alrport. No position reports were re-
celved from the flight until 1t reported
over the Toledo radio range station at
0251, at 9,000 feet, approximately 2
minutes earlier than its estimated time
of arrival.

At 0254, Flight 404 was cleared to
the Elyria fan marker to descend to and
maintain 5,000 feet and to contact
Cleveland Approach Control when over
Elyria. The flight was advised that ap-
proach clearance to Cleveland Alrport
rould be expected at 0326. At 0307, when
approximately 35 miles west of Cleveland,
the flight was further cleared to 4,000
feet and at (317 was re-cleared to 3,000
feet. Cleveland Approach Control cleared
Flight 404 to the Cleveland Tower at
0318.

The instrument approach was started at
0321 at which time the flight was given
the 0320 speclal weather report for
Cleveland ceiling indefinite 400 feet,
overcast, low, thin, broken; visibility
2 mlles, light rain, light fog.

The aircraft was heard southwest of
the ajirport at 0327 and at thils time
Cleveland Tower cleared the flight to
land on Runway 36-Left. At 0328 the alr-
craft was observed over the airport at
an altituds of between 200 and 400 feet

£
All times referred to herelin are Fastern Standard
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flying in a northeasterly direction.

When approximately over the north bound-
ary, the aircraft disappeared from view
in what appeared to be a low cloud for-
maetion. At this time Cleveland Tower ad-
vised the flight that 1t was cleared to
use Runway 36-Left, Runway 36-Right, or
Runway 31, at the captain's discretion.
The aircraft was next seen re-approaching
the airport from the northeast in a right
turn, during which turn the landing
lights were switched on. In the latter
part of the turn, a descent was estab-
lished and this descent was continued in
a northwesterly direction toward the
dark, undeveloped area north of the air-
port.

With the exception of the fect that
the aircraft was heading toward an area
not within the boundary of the airpert,
its appearance was that of an aircraft in
a normal landing approach. When at an
altitude of approximately 30 feet, the
aircraft banked slightly to the left and,
immediately thereafter, it struck trees
and high tension lines paralleling the
north boundary of the airporti. The air-
craft veered sharply to the right and
dived into the ground, coming to rest ap-
proximately 550 feet beyond the point of
initial contact.

Investigation

The wrecked aireraft was located at a
point approximately 600 feet north of the
north boundary of the alrport. The en-
tire nose of the aircraft up to the pilot
compartment bulkhead et the leadlng edge
of the wings was demolished. Both en-
gines were torn from their nacelles.
fuselage was broken immedlately aft of
the trailing edge of the wings, however,
the cabin section between the forward
passenger compartment bulkhead and the
trailing edge of the wings was relatively

The

intact, The landing gear was extended at
the time of the accident and the flaps
were extended approximately one-~-fourth of

the full travel.’
(1}



The examination of the wreckage
failed to disclose any evidence of
structural failure prior te impact. In-
spection of the company maintenance rec-
ords i1indicated that the aircraft was in
an airworihy condition at time of depar-
ture from Chacago and that all pilot re-
ports had been given proper attention by
United Alr Iines' maintenance service.
Subsequent to departure from Chicaga,
the only comment from the flight con-
cerning the condition of the aireraft
was that the company high frequency re-
ceiver was 1noperative.

An aftercast of the weather disclosed
that during the afternoon of November 10
a low pressure area was centered in
Canada off the northeastern edge of Lake
Huron. The cold front assoclated with
this low pressure system extended south-
southwest from the center of the "low"
spassing through western Ohio and central
Kentucky. This cold front passed Cleve-
land at approximately 1930. However, by
this time the front had become diffused
and a weak trough was developing to the
rear of the cold front in northwestern
Ohio and easfern Indiana. This trough
had become sufficiently pronounced by
2300 to take on the form of a cold front
and the original cold front in eastern
Ohio appeared to have dissipated. By
0130 of the following day the rain which
had been falling in the Ohio River -
Valley area spread northward throughout
most of (Qhio and the new cold front con-
tinued to intensify throughout the early
morring. Moving eastward at approxi-
mately 15 miles per hour, this cold
front passed Cleveland at approximately
0200.

The latest forecast available to the
pllot concerning weather conditions at
Cleveland was 1ssued for the period 2330
to 0730. This forecast 1ndicated that
at the estimated time of arrival of
Fiight 404 a 3000 foot ceiling, scat-
teied to broken clouds with 8 miles vis-
1bility could be expected. Weather
Bureau forecasts under which this flight
was operating did not anticipate the
formation of a new c¢old front in western
Ohio during the course of this flight
and therefore predicted ceilings and
visibility considerably higher than
those which were reported at the actual
time of arrival of the flight in the
Cleveland area.

According to United Alr Lines' air-
port specifications for Cleveland, the
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minimum ceiling eand visibility for in-
strument approach at Cleveland are 400
feet and one mlle. The Cleveland
Weather Bureau station filed a weather
observation at 0303 which reported in-
definite ceiling, 1000 feet, overcast,
thin, scattered clouds at 500 feet, vis-
ibilaty 2 miles, laght rain, light fog.
At 0320, Cleveland was reporting an in-
definite ceiling, 400 feet, overcast,
lower, thin, broken, visibilitylz miles,
light rain, light fog. The lower clouds
had become a solid overcast by 0328 and
at that time the celling was reported as
indefinite 300 feet, the visibility re-
maining the same. This last observation
was made while Flight 404 was wmaking i1ts
instrument approach to Cleveland and was
filed at the time the aircraft was cir-
cling for a landing. 1In the intervening
two minutes before the time of the accl-
dent, this report was belng sent to the
Cleveland control tower but, before the
report could be transmitted to the
flight, the accident had occurred.

The altitude of the aircraft as it
passed over the airport was variously
reported by tower personnel and other
ground observers as between 200 and 400
feet,.the more reliable of this testi-
mony, particularly that of the airport
traffic controller, indicating that its
altitude was closer to 200 feet. It is
signifigant to note that the tower oper-
ator testified that the sircraft ap-
peared to disappear into low clouds at
approximately the nortih boundary of the
airport.

The Cleveland radio range station 15
located .7 of a mile west of the air-
port, and fipal instrument approach to
the Cleveland Munielpal Airport is made
on the east leg. The minimum altitude }
for passing over the range station at——
Cleveland is 1,300 Teet above sea level
or 515 feet above the elevation of the
airport. Since the normal approach v
speed of a DC-3 is 120 miles per hour,
the distance between the range station 8,
and the airport is traversed in 21 sec- -
onds. The rate of descent reguired for
a straight-in landing at Cleveland from
the minimum altitude over the range sta-
tion at this airspeed would be 1@4}:&
feet per minute,

The only approach lights installed at
the ailrport extend from the west end of
Runway 9, a distance of approximately
2,000 feet toward the range station. In
the center of the airport there exists a

g
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concrete mat, the irregulsl dimensions
of whrch are approximately 2,000 feet by
2,000 feet. Portions ¢f the mat serve
as & parking ramp and other portions
comprise extensions of various runways.
Those portions of the runway which ex-
tend into the mat are unlighted. At
night, therefore, the center of the
Cleveland Airport has the appearance of
& large darkened area from which six
sparsely ilighted runway segments are
projected, Green runway end markers
(range lights) are installed at the end
of each of these runways. The 1nvesti-
gation disclosed that during the final
portion of its descent immediately prior
to the. crash, the aireraft passed di-
rectly over the end markers located on
the northeast end of Runway 23.

Discussion

As a result of the inspection of the
wvrecked aircraft, testimony of wit-
nesses, and the review of the company
meintenance recerds and all communica-
vions records concerning the flight, it
tan he concluded that the operation of
Flight 404 was naot complicated by me-
chanical malfunctioning or struectural
fallure.

It 15 evident that the weather nfor-
mation available to the flight crew
prior to departure frowm Chicago and the
weather reports transmitted to the
flight while en route from Chicago to
Cleveland consistently indicated that
the weather at Cleveland at the esti-
mgted time of arrival would be satisfac-
tory for landing. It therefore appears
that prior to the moment that the air-
eraft passed over the airport, the flight
crew hed no knowledge that the ceiling
et Cleveland would be below authorized
minimums. However, the trend of the
yeather, as revealed in reports received
by the flight during the 30 minutes
prior fo the accident, indicated clearly
that the forecasts previously provided
the flight were invalid and that actual
weather at Cleveland at the time of the
final approach would be at or below in-
strument minimums.

The testimony of ground witnesses
strongly indicates that the altitude of
the aireraft as it passed over the air-
port was below 400 feet. This indica-
tion is substantiated by the fact that
the weather observer at the airport had
at that moment completed a weather ob-
servation, as a result of which a 300-
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foot ceiling was reported. It will be
remembered that the aircraft was beneath
this ceiling when it passed over the
airport. It is further apparent that
the alrcraft entered still lower clouds
in the vicinity of Cleveland Airport
prior to establishing a landing ap-
proach. Upon completing the approach to
a point over the airport, the pilot was
certainly in a position from which he
was able to determine the height of the
ceiling and the extent of the visibil-
ity, regardless of the reports submitted
to him previously. It can therefore be
concluded that the pilot exercised poor
Judgment in continuilng an attempt to
align the aireraft with one of the run-
ways at the alrport in view of the fact
that the weather was below the company
minimums préscribed by the Civil Aero-
nautics Administration for Cleveland
Alrport.

The relative location of the radio
range station and the airport renders a
stralght-in landing approach imprectica-
ble. With a celling of 400 feet at
Cleveland, a DC-3 could not be expected
to descend from the minimum altitude
over the range station in sufficilent
time to effect a straight-in landing on
Runway 9. It 1s necessary, therefore,
for a pilot attempting a landing under a
400-foot cefling to circle the airport
underneath the overcast in order to
allgn the aircraft with a suitable run-
way. The Board is informed that remedy
of this situation is not feasible
through relocation of the present radic
renge facilities. The current program
of the Civil Aeronautics Administration
looks toward the use of very high fre-
quency instrument low approach facili-
ties at such airports to provide the
means for streight-in approach in the
near future. In view of the rapid ob-
sclescence of the low frequency radio
range and the ilmmediacy of regular ILS
employment, the Civil Aeronautics admin-
istration believes that relocation of
the radio range is not warranted.

Throughout the entire length of Run-
way 31 there exist only 6 contact lights
on each side, three of which are clesely
spaced within the first 7060 feet and the
other three of which are spaced within
the last 1,000 feet. Between these two
groups of contact lights there lies ap-
proximately 3,400 feet of unlighted run-
way and mat. Since most of the build-~
ings in the hangar line on the east side
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of the sirport are lighted, the location
of three closely spaced contact lights
would be difficult to distinguish from
the rest of the numerous lighis in that
vicinity.

In view of the fact that the landing
approach of the alrcraft was directly
over the end markers on the apvproach end ’
of' Runway 23, 2t appears that the pilot
of Flight 404 had mistaken these end
markers for the spproach end of Runway
3i. The derk area north of the airport
was evidently mistaken for the uniighted
airport mat. Before the pilot was able
to ceorrect his error, the aircraft had
struck ftrees and other obstructions be-
yond the north boundary of the airport

nd the erash ensued.

The responsibility for establishing

/ standards governing air carriler opera-
tions 1lies with the Clvil Aeronautics
Board., However, because the Board does
not possess the persommel or the fecili-
ties necessary for the preparation of
such standards es airport lighting re-
quirements, this function has been dele-
gated to the Administrator of Civil
Aeronautics. Sections 40.211 and 40 221
of the Civil Air Regulations, therefore,
were so promulgated to reguire that all
airports to be used 1n night operation
by scheduled air carriers be equipped
with lighting facilities which are satis-
factory to the Administratoer of Civil
Aeronautics. No detailed standards were
in existence at the time of the accident
by which the adequacy of airport light~
ing could be determined, this evaluation
being accomplished through the discre-~
tion of the individual Civil Aeronautics
Administration's inspector concerned.

The Civil Aercnautics Administration
has formulated complete specificatiors
for runway lighting which are proposed
by that agency &s technical standards
for £ivil aviation.®  These standards
govern the installation of runway light-
ing facilities at all airports for which
Tederal funds are provided for such in-
stallation. No requirement exists, how-
ever, that runwey lighting conform to
these standards for the purpose of ap-
provel for use by scheduled air carriers
for instrument approach at night. In-
stead, since the date of the accildent
the Civil Aercnauties Administration has

\\MM published separate instructions fer its
3

*#Technlcal Standard Order—Ni1, October 4, 1946
Civil Aeronautics Adminlstration uniform Requirementcs
for Runway Lilghting
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inspection persomnnel whichk specify the
minimum lighting facilitiles necessary
Tor scheduled air cerrier operation
These 1nstructions require, in addition
to other laghting facilities, "adequate
boundary lights defining the boundaries
of the usable area and/or adequate con-
tact (runway marker) Iights identifying
the outer limits of the runways." It is
apparent from the foregoing that no spe-
¢ific regquirement exists for runway
lights on airports utilized in scheduled
a1y c¢arrier service whether or not that
alrport is used for instrument operation.
Farthermore, no uniform defanition is
employed by which the adequacy of exist-
ing runway lights may be determined by
the imgpection personnel. It is the
opinion of the Board that more complete
standerds should be prepared for the
purpose of airport approval for alr car-
rier night operations, that such stand-
ards should require runway lighting fa-
cilities at all airports at which in-
strument approacnes at night under con-
ditions of low visibility and ceiling
are contemplated, and that where the
runway lighting deviates materially from
the provisions of the pertinent stand-
ard, compensation should be made by in-
crease in eceiling and visibility mim-
mums to the extent dictated by such
RQeviation.

Findings

As the result of the investigation of
this accident, tne Board finds that

1. The aircraft, air carrier and crew
were properly certificated.

2. At the time of departure from
Chicagu, the total weight of the air-
craft was within its maximum gross lim-
its, and the load was distributed with
respect to center of gravity within ap-
proved l1imits.,

3. That portion of the flight from
Chicago to a point over the Cleveland
Tadio range station was entirely routine.

4. The weather reports and forecasts
available to the flight crew indicated
that weather conditions would be above
contact minimums for Cleveland at the
estimated time of arrival.

5. During the six hours preceding
this flight, a low pressure trough was
dleveloping through western Obioc and
eastern Indigna.

6. By 2,300 this trough began to take
on the characteristics of a weak cold
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front, and, unknown to the flight crew,
thereafter began to cause lowering of
cellings throughout Ohio.

7. The weather reports received by
the flight after 0.300 indicated a trend
of lowering ceililng and visibility at
Cleveland to levels below those con-
tained in earlier forecasts.

8. The last Cleveland weather report
given the flight was ceiling indefi-
wnite 400 feet, overcast, low, thin bro-
ken ¢louds, visibility two mlles, light
rein, light fog.

9. The cerlaing and visibility mini-
mms for Cleveland Airport are 400 feet
gnd one mile.

10. After completing an instrument
approach, the aircraft passed over the
elrport at an altitude less than 400
feet, and when over the boundary of the
elrport, the aireraft passed through low
clouds.

11. At the time the aircraft passed
over the airport the ceiling was ob-
served to be indefinite 300 feet, over-
cast.

12, When north of the airport, the
alreraft turned to the right for a land-
ing approach to Runway 31.

13. Mistaking the end markers on the
gpproach end of Runway 23 for the end
markers on the approach end of Runway 31;
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the pilot established an approach toward
a dark area north of the airport.

14. Before the pilot was able to cor-
rect his error, the right wing of the
aireraft struck trees and other obstrue-
tions adjoining the northern boundary of
the airport and the aircraft dived into
the ground.

Probable Cause

On the basis of the foregoing, the
Board determines that the probable cause
of this accident was the error of the
pilot in establishing an approach toward
an area not cleared for landing as a re-—
sult of having mistaken the end markers
oft Runway 23 for those of Runway 31. A
contributing factor was the failure of
the pilot to abanden hils attemwpt to land
at Cleveland Alrport when confronted
with weather conditions below the mini-
mums prescribed for that airport.

BY THE CIVIL AERONAUTICS BOARD

/s/ J. M LANDIS
/s/ HARLLEE BRANCH
/s/ JOSH LEE

Ryan, Vice Chalrman, did not take
part in the decision.



Supplemental Data

Investigation and Hearing

The €Civil Aeronautics Board was noti-
fied of the accident st 0810, November 11,
1946 and an investigation was immediately
initiated in accordance with provisions
of Section 702 (a) (2) of the Civil Aero-
nautics Act of 1938, as amended., An in-

" vestigator from the Board's Chicago,
I1tinois, office arrived at the scene of
the aceident at 0%15 and was subsequently
assisted in the investigation by other
personnel from the Board's Detreit,
Mickigan, and.Washington, D. C., offices.
A public hearing was ordered and was held
in Chicago, November 22, 1946,

Air Carrier

United Air Lines, was incorporated
under the laws of the State of Delaware
and had established its headgquarters in
Chicago. At the time of the accident
United Air Lines, Inc., waes operating
under a certificate of public convenlernce
and necesslty and an alr carrier opera-
ting certificate hoth issued pursuant to
the €ivil Aeronaunties Act of 1938, as
. amended. These certificates authorized
. _the company to transport persons, prop-
- erty and mail in scheduled pir transpor-

" tation between various points In the

 United States including Chicago and
“Clevelsnd, Dhio. '
- Flight Personnel
" Captain Fenton L. Brown, age 4%, of
Chicago, was pilot of the aircraft.
o - ~~17840

Until the dacve of the accident he had
accumulated 8,340 hours flying time, of
which 967 hours had been obtained in DC-3
equipment. Captaln Brown possessed an
airline transport pilct rating and had
been gualified over the route. First
Officer Rebert L. Arnold, age 25, of
Lansing, Illinois, was co-pilot of the
atreraft. He possessed a commercial
pilot certificate and an instrument rat—

‘ing and until the date of the accident

had accumulated s total of 2,268 hours
of which 116 hours had been obtained in
DC-3 equipment. Elizabeth 4. Dobson of
Madison, Wisconsin, was stewardess.

The Aircraft

NC-19947, a Douglas DC-34 had been
opereted a total of 11,684 hours since
its manufacture in February 1942, It
had acecumulated a total of 1,390 hours
since the last major overhaul, the last
inspection having been completed on the
date of departure from Chicago., It was
aegulpped with Pratt & Whitney R18-1830-92
engines on whieh Hamilton Standard pro-
pellers were installed. The left and
right engines had been operated a total
of 3,741 hours and 14,210 hours respec-
tively of which 561 hours had been

‘acewnaiated by both engines Since the

last major overhaul. At the time of de-
parture from Chicago the airecraft was

loaded within the meximum permissible
gross weight limits and the load was

distributed with respect to center of
gravity within approved limits.
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