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THE FLYING TIGER LINE, INC. — DEIVER, GOIORADO, JULY 30, 1950

The Accident

A C-46F aircraft, W-67960, operzted by The Flying Tiger ILine, a
cargo carrier, crashed immediately following take-off from Stapleton Air
Field, Denver, Colorado, at 0330,-%/ July 30, 1950, No one was injured,
but the aircraft was destroyed.

History of the Flaght

The flight departed from dewark, lew Jersey, at 1331, July 29, 1950,
Stops were made at Cleveland, Ohio; Detroit, llachigani Chrcago, Illinois;
and Des Moines, Iowa, for the purpose of loading and unloading cargo and
for the routine servicing of the aircraft. It proseeded in a routine
manner, arriving at Denver at 0224 wnathout incadent. At Denver, another
crew was assighed, consisting of Captain Douglas K. Robins and Copilot
Cleo ilonte Treft.

Before the new crew departed, Denver cargo was unloaded, additional
cargo was added for the remainder of the flizht to Los #ngeles, and the
aircraft was serviced wath fuel and oil. At 0322, the flight taxied from
the loading ranp as Captain Robins received clearance fror the control
tower to proceed to the end of Runway 12 for take-off. On board, in

addatron to the crew of two, were ti/o non=revenue passengers, 14,582 pounds

;I_./ A1l times referred to herein are Mountain Standard and bascd on the
24~hour clock.
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of cargo, 656 gallons of fuel, and 50 gallons of oil, Total aircraft
werght was 48,268 pounds. This was 268 pounds more than the 48,000 pound
waxdrmun perratted for taoke-off,

There was a ceirling of broken clouds at 12,000 feebt, vasibility was
40 miles, the wand was fron the south-southcast at five males per hour, ten-
perature was 59 degrees, and the altimcter setting was 29.,96. The pub-
lished elevation for Stapleton Air Field as 5,325 feet ASL; however the
densxzty altitude for Stapleton at that tame is computed to have been
6,500 feet, Wind deereased to tro niles per hour during the taxi out for
takeoff; and in response to the flight's request, the toucr opproved
Runway 17 foar takeoff. This runway is 6,980 feet long.

The crew perforiied their "before takeoff check®, found 211 components
of the zircraft to operate normally, and then, at 0329, rcolled onto the
runway for takeoffe From the tovcr, the aircraft appeared to accelerazte
slowly ond to take an excessively long period of time to become airborne.,
The pilots stated that the engines operated normally, developing 45-inch
hg. of nanifeld pressure and 2700 RRI (revolutions per winute ), but air
specd increased slowly. Between 90 and 100 rmales per hour, and just before
the end of the ruway was reached, the airecraft was pulled off the runway
by Captain Robins as he applicd back pressure on the control column,

After take—off, the highest =ar spced attained was betwcen 100 and 105
miles per hour. The landing gear control ias ploced 1n the ®up! position
shen the flight became airborne, and a2 clamb was made to about 100 feet,
During the climb, the aircraft shuddered severely. Altitude wes lost, and
the aireraft struck an obstruction light on the top of a 40-foot electric

light pole whach -ras 1,910 fect south of the end of the runway. The
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aircraft struck three more poles, then touched ground and skidded for
35C feet. It came to a full stop 2,791 feet from the south end, and in
line vath Runway 17.

The crash landing was made in an alley way of a residential distract
located between Stapleton #ar Field and the Lowry Air Force Base, which 1s
located 1-1/4 miles south of Stapleton. In addition to straking the
electric laght poles, the aircraft knocked down several fences, a small
toel shed, and collided into two parked automobrless Crash and fire
equipment which was dispatched froa both the Stapleton and Lowry Airports
and the caity of Denver arraived promptlye. Partly as a result of thear

precautionary action, no fire occurred,

Investigation

It was found that the left main gear touched ground 250 feet from the
point where the aireraft came to rest, An impression of the tail wheel
350 feet from the wreckage was also found. These ground markings showed
that the landang gear had not campletely retracted when the alrcraft’was
in flaght. Wing flaps were 1n the "Wup" position, and according to the
crew, they had not been used for takeoff. With the exception of the tips
of the right wing, right stabilizer, and raght elevator which were torn
off when the aarcraft struck the elcetric light poles, the wreckage
remaxned 1n one picec; however, thepe was considerable crash damage i1n the
form of crushing and tearing of the aircraft structure, The fuselage was
nearly broken in two just z2ft of the main cabin door.

An examination of the cockpit showed that the landing gear control

had been placed in the "up" position. Fucl valves and clectrical switehes

had been turned off by the erew to prevent fire. No relisble information
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cculd be obbained as to the settings of any of the trim tabs since the
flight control cables were broken, permitting the contrels in the cockpit
to move independently of their surfaces. The fuel tanks had been drained
under supervision of a Cival Aercnautics Board investigator, and it was
not possible to obbain a sample of fuel because of centamination of the fuel
supply by chemicals and water poured en the wreckage to prevent fire,

The center of gravity of the aircraft at the time of take-off was within
limits according to the flight manifest, but could not be otherwise
determined, since the carge had shifted forward as a result of the crash
landing.

No items were found in any of the alreraft records which were
material to the accident. Other than minor irregularities, nothing
was found in the examination of the power plants and propellers which
c¢nld have resulted in a substantial loss of power of either engine,
The 2ir speed and manifold pressure Indicators, when tested, were found
within accepted limits. The left tachometer generator was damaged to
such an extent that it could not be checked. The right cne was found
within accepbed limits. The brakes for bobh the right and left wheels
were examined and the clearances were found to be within accepted
limits with no indication of heat.

411 cargo was removed from the aircraft and welghed. The total
weight was found to be 14,682 pounds:, or 276 pounds more than the amount
entered on the weight manifest for the flight, It was impossible to

establish definitely tre weight of the gasoline and ell in the tanks.

- >
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However, 1f we 2ccept the weights shown in the manifest, that is,

4,122 pounds of gasoline and 375 pounds of oil, the aircraft weighed

at least 48,268 pounds when it was taxied from the leading ramp, If
there is deducted from this amount 96 pounds for 16 gallons of fuel
allowed for engire warm-up and tax:y, the aircraft was overloaded by at
least 172 pounds at the time of ta'ecff.

Take-offs frem Stapleton on Runway 17 require flight over the Den—
ver residential area located between Stapleton and the Lowry Air Force
Base. From Runway 8-right, which is 8,500 feet long, the flight path
following take-off is over open fields, The same is true of Runway 12,
which 1s 7,010 feet long, and to which the flight was originally
cleared by the tower for take—off., At the time of the 2ccident there
was no rule or regulation which required the use of Runway B-right or
Runway 12 under ealm wind conditions.

Runway 17 was examined after the aceldent and found to have a
relatively smoeth =2nd even surface. There was a very slight rise in
the surface at the intersections with Runway 8-left and Runway 8.-right.
These rises, however, were not considered sufficient to cause any
particular difficulty in takeeffs or landings.

Both the pilot and copilotg/ were qualified to fly the C-46. The

capt2in had a teotal of over 8,000 flying hours of which 479 were 1n the

g/ For complete flight histery of the two crew members, see Supplemental
Data,
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C~46F, and the copilot had 2 tobal of well over 6,000 flying hours of
which 74 were in the C-46F, Both pilots received training in the
Air TForeces, and had obtained considerable experience in transport fly-
ing prior to theilr employment by the company. Czptain Robins had made
many take—offs from Stapleton in C-46 airecraft losded to 48,000 pounds.
He testified that N—67960 was consistently slomer in accelerating and
takling off than other aircraft of the same type that he had flom.
Analysis

Information contained in the CAL-approved flight manusl for this
model airceaft shows that, under the weight conditions previocusly de-
scribed and at the density altitude of 6,500 feet which existed at the
Stapleton Air Field at the time of take—off, the aircrsft should have
attained an albtitude of 50 feet and an air speed of 27+ miles per hour
after lraversing a d.suance of approximately 5,850 feet from the start
of its take—off rup. Runway 17 abt Stapleton has a slight uphill gradient,
the scuch end heing 4C feet higher than the north end. This gradient
would no.mally lengihen the take—off run by 320 feet, ascuving that the
aireraf% becazme 2.rvorne abt 95 miles per hous and the gradient was uni-
form. However, since the alrcraft accelerated to an air speed of only
90 to 100 miles per hour and was pulled off the ground just before it
reached the end of the 6,980-foot runway, it is apparent on the basis of
these figures that the take-—off performance was subnormal due to an
Increase over the normal drag in the take:off configuration, or toa
loss of thrust horsepower, or to a combination of the two.

The possibility of dragging brakes doercasing the acceleration during

the take—off run is eliminated, since the investigation disclosed that
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the brake clearances were adeguate and ne Indication of heat was found
on the brake drums.

A second possibility of increased drag is found in the pllot's
testimony that N-67960 was censistently slower in accelerating and taking
off than other aireraft of the same type which he had flown. However,
no speclfic cause for this sluggishness was found.

A third possible cause for increased drag is suggested by the testi-
mony of two eye-witnesses, that the pilet attempted to take of f at
too low an air speed and, as a result, did not obtain the best perform-
ance from the aircraft. One of these witnesses testified that ne ob-
served two attempted take-offs before the one which resulted in the air-
craft becoming airberne. However, the statements of tne pilots and
other observers do not entirely support these witnesses. The tcower con-
troller s3aid only that the aircraft passed in front of him in an unusu-
ally tail low attitude; and the sliglht rise of runway level at the inter-
sections of Runway 17 with Runways 8-left and B-right may have resulted
in a slight lifting of the aircraft which created an optical 1llusion
of an atbtempted take-off. WHowever, it is =2pparent that »n unusually
tail low attitude during the take—off run will result in increased drag
and increased distznee required for take-off.

There is no evidence to indicate any loss of thrust horsepower due
either to the propellers not being in low pitch position or to the
malfunctioning of the power-plants. An examination of the engines and
propallers disclosed no defects which could have ?esulted in any sub-

stantial loss of power amd the crew members stated that the engines

operated normally at Z700 RPM and 45 inches of m2nmifold pressure at take-off.
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Flight tests of a C—46F sircraft, conducted under the supervision
of the CAA after the accident to determine the transport category per-
formance, indiczte thet under the conditions prevailing 2zt the time of
the accident 2 balaneed loss of approximately 40 per cent of the power
normally available from both engines at the equivalent altitude would be
necessary to reduce the climb to zero in the takeoff configuration at an
air speed of 105 MPH. However, such a large loss of power is inconsistent
with the testimony of the crew and results of the engine examination,

The failure of the alreraft to gain an air speed of more than 100
to 105 MPH after take-off, combined with the severe shuddering of the air-
craft and the slackening of the controks noted by the pllet in the climb
to 100 fect altitude definately indicates that the air speed dropped in
the climb and the aircraft entered a partially stalled condition after
which a crash was iInevitable due te inadeguate ground clearance to effect
a recovery. Since the landing gear was not fully retracted at the time
of the crash, it appesrs that it never completed retraction after the
take-off and the extra drag contributed to the fallure of the aircraft to
climb.

Three weeks after this aceident occurred, another C—46 flight ex-
perienced similar difficulty in taking off frem Runway 17 2t Stapleton,
Observers stated that the zireraft accelerated slowly, and that it did not
become airberne until near the end of the runway. After becomlng air-
borne, it climbed very slewly, brushing the tree tops south »f the field.
The aircraft returned, at which time the pllot sald that he had been
unable to obbain mere than 105 miles per heur air speed during the take-off

and initial ¢limb. Density altitude 2t the time was 5,800 feet. It 1s
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not known what the aircraft weighed. Felleowing this incident, the
Director rf Aviation at the Stapleton Airport notified The Flying Tiger
Iine that they weould be restricted from using Runway 17 or 21 unless the
wind frem the south or scuthwest was of a velpeity of 16 miles per {10ur
or more.

As 2 result of this and other experiences with the C-4h which indi-
cated certain deficiencies in the takeoff performance of thls model
aircraft, the Civil Aeronautics Board and the Civil Aeronautics Admin—
istration undertock 2 general study of this problem. In addition, and
as previously stated, the CAA conducted a series of tests on a C-db aire
craft for the purpose of establishing its performance in terms of re-
quirements which are currently applicable to transport category air-
¢raft, From information gained during these tests and from the Board's
study, the Board has preoposed by appropriate amendment of the Civil
Air Regulatirns tc adjust downwerd the maximum take—off welghts of cer-
tain C—46 type aircraft used in the carriage of passengers, and Fo
preseribe certain limitaticns on maximum take-nff weights of C46 type
aireraft used frr the carriage of eargc. After receiving public com-
ment on the proposal, the Board will take final acticn on the matter.
Findings
Cn the basis of all available evidence, the Beard finds that:

1, The company, the aircraft, and the crew were properly certifi-
cated.

2. The aircraft was overleaded 172 pounds, tut tihls amcunt did
nct appreciably affect the aircraft’s take—off performance.

3, Under conditions of aircraft weight and density altitude that
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existed at the time of the accident, bhe flight sheuld have obtained
2n altitude of 50 feet and an air speed of 123-1/2 miles per heour after
traversing a distance of 5,850 feet frem the start of the take-nff
roll aceording to data contained in the CAA appreved flight manual.

4e The aircraft, N-6£7960, was reported to be consistently slower
in accelerating and taldng off than cther aireraft of the same type.

5. A runway 6,980 feet long was selected for take-off although
the practically calm wind condition permitted the use of another
runway which is 8,500 feet lrng.

6. The take~off run was made with the alrcraft in an unusually
tail lew abtitude and nearly the entire runway length, 6,980 feet,
was used before the aircraft was pulled off the ground.

7+ In a climb tc 100 feet altitude after take—off a partial stall
develrped.

8. The aircraft settled, collided with obstructirns and crashed.

9. Nc¢ defects were found in the 2ireraft, the engines, cor the

progellers,

Prchable Cause

The Roard determines that the probable cause of this accident
was the sub-normsl take—off performance of the aircraft, the reason

for which cannot be debermimed.

BY THE CIVIL ALRONAUTICS ROARD:
/s/ DGNALD W, NYRGQP

/s/ OSJALD RY.N

/s/ _JOSEPH P, Dal.S

/s/ _CH:N GURNEY

Josh Lee, hember of the Board, nid not participate in the adoption

of this roporte.



Investigation and Hearing

The Cavil Aerconautics Board received nrtificaticn of the accident
at 0345, July 30, 1950, from CAA Communicatiecns at Stapletcon Airpert,
Denver, Crloradn, An investigatinn, in accordance with provisiens of
Section 702 (2)(2) of the Civil Aercnautics Act nf 1938, as amended,
was Immediately initiated. As a part of the investigation, a public
hearing was held in Denver, August 11, 1950.

Alr Carrier

The Flying Tiger Line is a ccrporatim organized under the laws cof
the State of Delaware. Its main cperstion base is located at Burbank,
Califernia. The crmpany operates under Part 42 of the Civil Air Regu-
lations and under an irregular air carrier operating certificate
issued by the Civil Aeronautics Administration. The eompany holds a
five~year certificate of publlc cenvenience and negessity \issued by
the Cival Aeronautics Beard.

Tlight Pers-nnel

Captain Deuglas K. Robans, age 34, was employed by the company
December 17, 1945. Fe held a walid zirline tranwport pilot rating,
and was fully gqualified by the crmpany to fly the C-46 aireraft. At
the time of the accident, he had a tetal of 8,479 flying hcurs cof
which 479 were in the C-46. Captain Robins received previous training
in the Air Forece and with a scheduled carrier. Training given to him
by The Flying Tiger Line in the C-46 included flying the aireraft with
cne e\ngine innperative, and taking off with an aircraft loaded to 48,006

pounds.

Copilct Cleo Monte Treft, age 37, was employed by the company



July 7, 1950. He also held a valid airline transport pilet rating
and was fully quelified to fly the C—46 aircraft. MHe had a total
nf 6,479 flying hcurs of which 74 were in the CEA6F. Mr. Treft re-
cerved tralning in the Air Force and also in a2 schorl rperated by a
scheduled carrier.

The sireraft

The aireraft, N~67960, was a C—46F leased to The Flying Tiger
Iine by the Air Force. It had been meodified in accordance with Air-
eraft Specification Number A-772 and with Slick Alrways Report A-06
and was certificated for 2 totzl gress welght of 48,000 pounds. The
engines Were Pratt & Whitney, Mndel R-2800-75. The left engine had a
total of 872 hrurs, and the right, a total of 800 hcurs, since the
last overhaul., according to the aireraft flight log, the aircraft
had been flown a tobal of 2,180 hours. The propellers were Hamilton

Standard, Wcdel No, 23-E-50-473.



