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THE ACCIDENT

At approximately 1805, October 10, 1950,
an Eastern Air _snes’ aircraft, Lockheed Con-
stellation 749A-79, N-104A, Flight 604,
landed at the Imeson Airport, Jacksonville,
Florida Immedrately following the touch-
down, the left main landing gear retracted
and the arrcraft swerved to the left off the
runway Nore of the occupants was injured
The aircraft was substantially damaged

HISTORY OF THE FLIGHT

Eastern Air Lines” Flight 604 departed
from Miami, Florida, at 1630, October 10,
1950, for Newark, New Jersey, via the sched-
uled intermediate point of Jacksonville,
Florida, with a flight crew consisting of F
L Dorsett, captain, H R Rivenbark, first
officer, and A K Gault, flight engineer
On board were 23 passengers, 2,900 gallons of
fuel, 140 gallons of o01l, and 988 pounds of
cargo Total aircraft weight was 87,198
pounds which was wathin the certificated lam-
1t of 93,635 pounds The load was distrib-
uted so that the center of gravity was within
approved limits

The flight proceeded in a routine mammer
and at 1744, reported that it was over the
Bayard Fan Marker, 19 miles southeast of
Jacksonville, at an altitude of 2,500 feet
At approximately 1746, the flaps were ex-
tended to 60 percent, at which time the crew
observed that the secondary hydraulic system
pressure gauge fluctuated between 800 and
1,700 pounds per square inch At 1749, as
the flight was turning from base leg to i
nal approach, the landing gear was extended
However, the landing gear warning lights in
the cockpit indicated that the left main
landing gear was not in the down and locked
position For this reason, the approach was
discontinued and the landing gear retracted

1Al times referred to herein are Eastern
Standard and based on the 24-hour clock
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The flight circled east of the airport, dur-
ing which time the landing gear was agawn ex-
tended, but the warning lights still inda-
cated that the left main landing gear was not
an the locked position The arrcraft was
then flown at a low altitude past the control
tower, at which time 1t appeared to the tower
perscnnel that both landing gears were fully
extended

Since the warning lights 1n the cockpit
were st:ll indicating that the left main
landing gear was not locked down, an atiempt
was made to extend the gear by the use of the
emergency hydraulic system The landing gear
lever was placed in the down position and the
hydraulic hand pump selector to the gear po-
sitzon  The band pump was then actuated for
approximately three to five mputes and then
abandoned since no pressure resistance was
felt on the pump handle The aireraft made
a second low flight past the tower, at whaich
tame a company mechanic advised that both
landing gears appeared to be fully extended
The warning lights still indicated that the
landing gear was not locked down but since
darkness was approaching, 1t was decided to
land immediately on Bunway 23, which 1s
7,200 feet 1n length A normal approach was
made and the landing accomplished on the
right side of the runway Tmmediately fol-
lowing landing, the left main gear was ob-
served to slowly retract, and the aircraft
swerved to the left, coming to rest approxi-
mately 3,600 feet from the approach end and
50 feet to the left of the runway The evac-
uation of the passengers was orderly

At the time of the accident, the weather
was clear, visibility twelve miles, wind from
the northwest at three miles per hour Offi-
cral sunset was at 1802

INVESTIGATION

The aireraft came to a stop on a heading
of approximately 140 degrees resting on the
left wing flaps, the No 1 engine nacelle,
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the nose landing gear, the aft under sectiom
of the fuselage, and the left lower fin and
rudder

The right main landirg gear was under the
right wing having sheared off at the secui-
ing fulcruom fitting just below the attach-
ment lug, following the retraction of the
left main landing gear There was no evi-
dence of any malfunctioning or failure to
the right main landing gear prior to the
landing The left wain landing gear was un-
damaged and in the retracted position in the
wheel well

The left wing sustained cnly miner damage
which was confined to the wing flaps and the
wing tip DBoth flaps were extended 60 per-
cent Damage to the fuselage and empemnage
was minor, consisting of distortion and
wrinkling of the under surfaces The right
wing sustained substant:al damage, having
ruptured inboard of and adjacent to the No 3
engine nacelle when the right main landing
gear failed in a rearward, inboard and up-
ward direction All engines and propellers
were 1ntact, however, the propeller blades
had been bent rearward Damage to the en-
gine nacelles was minor and confined to the
uder surfaces

The ncse gear was intact and in the dewn
and locked position  The safety lock was in
place and the wheel was turned fully to the
right agszinst the stop

Examination of the left main landing gear
mechanism disclosed that the down lock down
line had failed at 1ts point of attachment
to the down lock release cylinder which al-
lowed hydraulze fluad to escape, and re-
sulted 1n a loss of secondary hydraulic sys-
tem pressure and fiuad Because of thas, 1t
was impossible te lock the left main landing
gear 1n the down position by secuadary hy-
draulic system pressure

The down lock down line and 1ts fittings
were removed from the aircraft for further
examination The line was 525 aluminum al-
loy approximately 20 inches long, with sin-
gle flares at each end which were fitted
with coupling nuts and sleeves When the
line failed at the down lock release cylin-
der, it sliad through the sleeve leaving the
coupling nut and sleeve still attached to
the cylinder The separation occurred at
the outer lip of the flare approximately
3/64 of ap inch from the end of the tubing
The outer lip of the flare was found anside

—3Zeg92—

Accident Envestigation Report

the coupling nut and when the line separated,
the sleeve lost 1ts grip on the tube and hy-
draulic pressure pushed the tubing through
the sleeve The wall thickness of the
flared end of the tube was reduced to a ra-
zor sharp edge at the point of failure

It was evident from the markings on the
line that the sleeve had cut through the
flared end of the tube, due to excessive
torquing of the coupling nut The fact that
the sleeve could not be easily removed from
the coupling nut due to interference with
the internal threads of the nut, was a fur-
ther ind:cation of excessive torquing East-
ern Air Lines had not established a torque
value for this coupling nut, however, the
aircraft manufacturer specified a torque
value and recommended that a torgque wrench
he used for its installation

Prior to the removal of the down lock
down line, the aircraft was placed on jacks
and functional tests of the hydraulic system
were conducted It was found that the left
main landing gear would not lock in the down
position by the secondary hydraulic system
pressure The landing gear, however, dad
fully extend and lock when the emergency hy-
draulic system was operated During these
tests it took approximately 181 cycles of the
hydraulic hand pump before the gear locked n
the down position, and 1t was only on the
last eight strokes that there was back pres-
sure on the hydraulic hand pump The initial
lack of back pressure 1s normal umtil the
main landing gear actuating cylinders have
been filled with hydraulic fluid and to fill
tnese cylinders, 1t takes practically all of
the required strokes of the hand pump

The CAA Approved Airplane Operating Man-
ual (revised) dated Apral 22, 1949, a copy
of which was carried in the aircraft, pro-
vided as follows regarding emergency exten-
sion of the lending gear

"l Landing gear lever 'DOWN' position
2 Hand pump selector aft or 'GEAR' po-
sition
3. Use full strokes of the hand pump
Note About 245 full strckes are re-
quired over two and cne-half to three min-
utes to extend and leck all gears

The Eastern Air Lires Flight Engineers
o
Manual, the enly company manual carried
aboard the aircraft, provided as follows
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regarding emergency extension oi the land-
ing gears

"1 Landing gear lever 'DOWN '
2 Hand pump selector aft to 'GEAR'
position
3 Actuate hand pump using full strokes
Note Main struts will drop of thear
own weight with assistance of air drag aft-
er pressure from hand pump has unlocked the
uplatches Nose strut must be pumped down
against the air drag, requiring about 245
full strokes of pump lever during approxi-
mately 2 1/2 minutes "

In the Flight Engineers Manual, there 1s
an inference not contained 1in the Aireraft
Operating Manual, that the main gear will
fall and lock in the down position How-
ever, it was determrined that while the mazin
landing gear will drop of :ts own weight
when the up locks have been released, 1t
will not always lock in the down position
Also, a full stroke was not defined in ex-
ther manual, that 1s, whether 1t 1s a cycle
or a half cycle The fact that a full
stroke as used in the Approved Airplane Op-
erating Manual, as well as the Flight En-
gineers Man:al, actually meant a full cycle
consisting of two one-way strokes of the
hand pump handlie was not known to same crew
members involved until after the accident

The captain and the first officer dif-
fered in their interpretation of the mean-
ing of the phrase "full stroke" as used in
the manuals The captain described it as a
full stroke in one direction, while the
first officer interpreted 1t as a cycle
The captain was of the opinion that the
pumpzng should be abandened because no bezck
pressure had been obtained However, the
copriot only decided to abandon pumping
when he had actuated the pump for a period
of tiume which he considered sufficiert to
have placed the gear in the down and locked
position The lack of any pressure resist-
ance on the pump handle did not enter into
the copilot’s deciston No attempt was
made by the crew to check the normal opera-
tzon of the hand pump, which couls ra.e
been done by placing the emergency -c.ecto.
valve to the brake posation and opesiating
the hand pump However, this procedure
would only indicate that the pump was oper-
ating, and that fluid was i1n the emergency
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tank, and would not have indicated a failure
of the emergency system 1f 1t had occurred be
tween the punp and the landing gear Nexther
of the crew members observed the fluid level
in the emergency tank when the hand pump was
being operated If the emergency system had
been functioming normally, the fluad level in
the emergency tank would have dropped below
the sight gauge

During the origanal gqualification training
for the Constellation aircraft, each crew
member was required te attend ground school,
which included 16 hours of lecture time on
the hydraulic system, and also was required
to pass a written examination upon completior
of the course

When Fastern Air Lines first qualified
flight crews an the Lockheed Constellation at
was not possible to extend the landing gear
by the emergency system without damaging tie
hydraulic power pumps This was due to the
fact that such an operation required that the
hydraulic fluxd supply to the pumps be shut
off, however, the pumps would be damaged if
operated without the fluvid Subsequent to
the original qualification program and prior
to the accident the hydraulic pumping in-
stallation was modified so that the fluxd to
the pumps could be shut off without damaging
the pumps Eastern prior te the accident did
not require that Constellation crews simulate
an emergency extension of the landing gear

ARALYSIS

As stated above, the left main landing
gear did not lock 1n the down position be-
cause of the failure of the down lock down
iine, which was due to excessive and repeated
torquing of the couplang nut The arrcraft
manufacturer specified a torque value for
this coupling nut and recommended that a
torcue wrench be used for 1ts installation
The company had no established torgue value
tor t-_s cowpling nut If a torque value had
beer scocifzed and adhered to, 1t 1s probable
that fhe rine would =ot have failed

As a result of this accident, the carrier
has repiaced all the subject limes made of
528 mate-ial with lines made of Everdur Due
~~ tre - mor gtrengtr of rlis -- s..al o2t
15 capable of withstanding, »ithoat
Zauslvre, repeated torguing ac the
waximun value likely to be applied an
service without the use of torque
wrenches



As demonstrated by tests following the
accident, the left main landing gear could
have been locked in the down positon by the
use of the emergency hydraulic system How-
ever, because of the crew’'s lack of famili-
arity with the emergency hydraulic system,
the hydraulic hand pump was not actuated
suffrciently to lock the left main landang
gear 1n the down position Furthermore, no
attempt was made to check the emergency hand
pump for normal operaticn, instead, the op-
eration of the hand pump was prematurely
abandonred This lack of familiaraty was due
primarily to inadequate traiming by Eastern
Air Lines

Since the accident, Fastern has distrib-
ated to all its flight crews specific infor-
mation on the hydraulic system of the Con-
stellation type aircraft, with particular
emphasis on the operation of the emergency
hydraulic system The company has also made
1t mandatory that each Constellation crew
physically extend the land: g gear with the
emergency system Moraover, tre company has
made 1t mendatory that during each six-mounth
check every Lockheed Constellation crew per-
form a manual extension of the landing gear
by the use of the emergency system In ad-
dition to the copilot performing this func-
tion on each six-month check, 1t 1s required
that the captain move to the copilot's seat
and go through the procedure also

FINDINGS

On the basis of all available evidence,
the Board finds that

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

2 Prror to the landing at Jacksonville,
the left mein landing gear did not lock in
the down position
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3 An attempt by the crew to lock the
landing gear in the down position by the
emergency hydraulic system was not success-
ful

4 The landing was accomplished with the
left main landing gear not locked down and
following the landing, it retracted

5 The left wain landing gear down lock
down line bad failed, whach resulted in the
loss of secondary hydraulic system pressure
and fluad

6 The down lock down line failed due to
excessive torguing oif the coupling nut

7 Eastern Air Lines had not specified a
torque value for the coupling nut

8 The erergency hydraulic system was
functioning normally

9 Due to the crew's lack of familiarity
with the emergency hydraulic system they dad
not lock the left main landing gear an the
down position

10 The unfamiliarity with the emergency
system was due to a lack of adequate train-
ing by the campany

PROBABLE CAUSE
The Board determines that the probable

cause of the accident was the unsuccessful
attempt of the crew to lock the landing gear
manually, due to lack of training in the op-
eration of the emergency hydraulic system

BY THE CIVIL AERONAUTICS BOARD

/s/ DONALD W NYROP
/s/ OSWALD RYAN
/s/ JOSEPH P ADAKS
/s/ CHAN GURNEY

Josh Lee, Member of the Board, did not
participate in the adoption of this repert



Supplemental Data

INVESTIGATION AND HEARING

The Civil Aeronautics Board received
notification of the accident at 1845, Octo-
ber 10, 1950, from Eastern Air Lines and im-
mediately inmitiated an investigation in ac-
cordance with the provisions of Section 702
(a)(2) of the Cavil Aeronautics Act of 1938,
as amended As part of the investigation a
public hearing was held in Coral Gables,
Florida, on December 7, 1950

AIR CARRIER

Eastern Air Lines, Inc , 1s a scheduled
alr carrier, incorporated in the State of
Delaware, and has 1ts principal place of
busmess at 10 Rockefeller Plaza, New York,
New York It 1s the holder of a certificate
of public convenience and necessity from tne
Cavil Aeronantics Board and also holds an
air carrier operating certificate issued by
the Admimistrator of Caval Aeronautics The
company 1s authorized to engage 1in scheduled
air transportation with respect to perscms,
property, and meal to various points includ-
ing Miama and Jacksonville, Florida, and
Newark, New Jersey

FLIGHT PERSONNEL

Captain F L Dorsett, age 47, had been
employed continuously by Eastern Air Lines
smce February 8, 1935 He had a total of
10,278 flying hours, of which 2,422 hours
were accumulated in the Constellation type
aircraft He had flown a total of 78 hours
in the last 30 days and had had 70 hours
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rest previous to the subject flight 1ihs
last CAA physical examination was accom-
plished Apral 21, 1950, and his last instru-
ment check, on June 22, 1950 He was quala-
fied as a Constellation palet as of July
1947 He holds a valid Air Transport Rating
No 3022

Copalot H R Ravenbark, age 31, had been
continuously employed by Eastern Air Lanes
since July 25, 1945 He had accumulated a
total of 6,398 flying hours, of which 345
hours had been obtained in the Censtellation
type aircraft In the last 30 days, he had
flown 77 hours and had a rest period of 70
hours previous to the subject flight s
last CAA physical was accomplished July 26,
1950 He 1s a holder of a valid Airman Cer-
tificate No 463300 with a commercial rating

Flight Engineer A K Gault, age 28, had
been continucusly employed by Eastern Air
Lines since April 26, 1947 He had accum-
lated a total of 2,336 flying hours, all ob-
tained in the Constellation type aircraft
He 1s a holder of Flight Engineers Certifa-
cate No 846934 and an Engine Mechanic Cer-
tificate No 1180967

AIRCRAFT

The aircraft, a Lockheed Constellation
Model 749A-79-12, N-104A, was placed 1n
scheduled service by Eastern Air Lines on
June 3, 1947 At the time of the accident,
the aircraft had a total of 10,435 hours
It was equipped with four Wright Cyclone en-
gines, C-18-BD1 and four Hamilton Standard
propellers No 33-E40
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