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THE ACCIDENT

At approximately 1303,! February 27, 1951,
a Convair 240, N-00664,
Ly Mid-Continent Airlines, crashed and
burned following take-off from the Tulsa Mu--
nicipal Airport, Tulsa, (llahoma. All 29
- passengers and crew of four escaped without

owned and operated

serious injury. -
-~ BISTORY OF THE FLIGHT

The flight departed Minneapeolis,
sota, at U746, on Felruary 27, 1951,
Houston, Texas, via scheduled intermediate
points. A crew change was made at Kansas
- {icy, Missouri,
" ancies were reported by the incoming crew
_with the exception that.ithe left engine .

torque meter pressure indication was approx-
imately 90 PSI; the normal being approxi-
‘mately 145 PSI. The flight departed Kansas
~ City and proceeded in a routine manner to
‘Tulsa, arriving at 1244. The left engine
torque meter pressure indicator was consid-
‘ered inoperative because of its low reading,
“and was, therefore, disregarded during the
" flight.? Following touchdown at Tulsa, the
propellers were placed in reverse thrust,
and when being returned to positive thrust,
the left propeller went to the full feath-
~ered position and the engine ceased opera-
While taxiing to the loading ramp,
‘attempts were made to start the left engine-
but were not successful. On departure from
" Tulsa, no difficulty was encountered in
“starting the left engine, and the propeller
" which was in the full feathered position
“was returned to the low pitch position by
" use-of the propeller governor contral.

Minna-
for

and no mechanical discrep-

tion.

: 1All times. referred to herein are Central
: Standard and based zr the 24-hour clock.

- ZEngine torque mefer pressure indicators in
" the wotkpit are not required flight equipment.
“:the Civil Air Regulations, and a
ducted with both indicators inoperstive. .
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flight can be.

Take-off was accomplished from Tulsa at
1302, with 29 passengers, including one in- .
fant, and a flight crew consisting of Paul G.
Walters, captain; Forrest A, Hull, copilet;
Cecelia Littell and Joan Stoltenberg, the
two stewardesses. Total aircraft weight was.
40,304 pounds, which was within the allowable
gross weight of 40,500 pounds, and the load. '
was distributed so that the center of gra\'lty
was within the eertificated limits. S

Prior to take-off, the engines were rum up -
and the pre-flight check accomplished using-
a check list. All 1tems checked satisfacs
torily, with the exception that the left en-
gine torque meter pressure indicator was ab-
normal iy lew. Flaps were positioned at 24 :
degrees for take-off. The trake-oif roll. wéé
star.ed on Ruaway 12, und the signal device
in the cockpit 1lid1cated that the automitic
feathering wnit and the antl-dEtonatmn 1]
jection unit were functioning. '

During the take-off roli,
called out the following indicated air ...
speeds: Vme, 107 miles per hour; 'VI v —1211'
miles per hour; and V,, 122 miles per hou'
The aircraft became alrboj ne at 124 miles per
hour, or slightly higher. The landing gear
was immediately retracted and the air speed”
was then observéed to be 145 miles per hour.‘ .
At this time, at an altitude Ps*lmated to be e

the sopllot

-plene can be mainteined in stralght

. lnnperatne

3 pefinitions: ‘ L
¥mc—The minimum speed at whlch the &ir-
flight after

an engine suddenly becomes moperﬁti‘ve. Sectic’n_'i:
4b. 129 Civil Air Begulations . -
Vi—The critical eng}no-i’m}ure speed 2

trus indicated air speed, chosen by the appln:ant,.:‘ -
which shall not-be less than the minimum speed at
which the’ cmnttolab:llty 1s demonstrated during ~ . .
take-off run to be adeguate to permit proceeding v .-
safely with ‘the ‘take-off{; using normal piloting
skill when the critical erpinn is suddenly made -
Section 4b. 25, Cival Aix Begulations - -
. ¥o—The minimism take-off climb speed with-: 7
the cntxcal sngine incperative,
Secrion 4b,95, Civil air Reguianor:s- '

ey



" mot over 50 feet, the left propeller was ob-
 served to feather and then immediately to -
- rotate slowly. It continued to rotate until
" the aireraft struck the ground.
"7 The crew first became aware that the left
“engine  was malfunctioning when a severe vi-
bration was felt immediately after the gear
‘had been retracted and at the same time the
. aircraft yawed to the left momentarily.
Both engine controls were left at the take-
. off setting, and a single-engine climb was
' then initiated. The air speed decreased to
- ‘approximately 124 miles per hour during the
" climb to a maximum altitude of approximately
150 feet. - At this point, since it was
doubtful that this air speed could .be main-
tained, the aircraft was leveled off and a
‘shallow turn to the left was made to avoid
flying over a building.* As the aircraft
started turning at an approximate air speed
of 122 miles per hour, the captain, accord-
ing to the copilot, gave the command to re-

. tract the flaps from the 24-degree position .

" 'to the 12-degree position. The copilot
states that he inmediately executed the com-
mand,  stopping the retraction of the flaps

" at 12 degrees. The captain states that he

give the following command, “.... 12-degree

flaps. No, leavé them where they are.”

~ However, the captain testified that the com--

. 'mand was given when the air speed was 107
-"iiles. per hour and at a point approximately

" 3000 feer further along the flight path than |

'-_-"-where t,he copllot stated he retracted the
flaps.
* While in the left turn, the aircraft was
-‘obs_erved to lose altitude steadily wntil it
" struck a grove of trees at a point approxi-
- mately 17 feet asbove the ground. After
striking the trees it siid on the ground on
the nnderside of the fuselage. All passen-
" gers and crew were evacuated safely and in
.., an orderly mamner. The aircraft was de-
. strayed by fire,

1WVESTiGAT O

, ’Ihe aircraft made contact with the grcnmd
. en a headlng of 30 degrees, slid 540 feet
and turned anti-clockwise to a heading of

‘ g i peratt plant T6feet high, 4000 feet Kong,
'-nami at & right angle to the runway. It is approx-

imtely 1500 feet from the end of the runway.
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" section. A review of the mamtenance recar&
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approximately 310 degrees as it came to rest
Both fuel tanks ruptured, and the fire that
followed consumed all of the fuselage fomard
of the tail section. The right wing and part
of the center section were torn from the air- -
craft by impact with a tree and were sub-
sequently destroyed by fire. Approximately -
22 feet of the inboard section of the left
wing was destroyed by fire, but the remaining
outer section was intact. '

The nose gear and main landing gear were
found in the “wp” and “locked” position. 7

An examination of the wing flap gear box |
and allied mechanism indicated that the wing -
flaps were in the “up’ or “near up” posi-
tion at the time of impact. This was further’
substantiated by an examination of the left
inboard flap cable drum which showed that the

“up” flap cable was almost fully wound on .
the drum and the roller carriage was in the
“up” position. Also, an examination of the

impact abrasions on the underside of the un-
damaged portion of the left wing and flap
revealed that they were in line only when the
flap was extended to approximately the four-
degree position.

An examination of the flap posu:lon trans- N
mitter installation showed that the set
screw did not project t.hrough the wall of .
the actuating shaft far encugh to make cun-‘ -
tact with the transmitter shaft. It is pos- .
sible that this condition could result im
sllppage in the installation which might
give a false indication of the flap position .
on the cockpit indicator. The crew stated. =
that the flap indicator appeared to be func~
tioning normally prior to the accident. _
Furthermore, because of the very low torque -
required to rotate the transmitter shafe {a
fraction of an inch - pound), it is not be-
lieved that slippage is likely. Several
installations were checked by the manufac-
turer following the accident, and there was

" no interruption of flap indication, even

when the set screw was removed completely
from the actuating arm.

No evidence was found which would md]_cate o
a failure or malfunction of any of the fllght ;
controls or their mechanisnis, There was also
no evidence of any structural failufe of any 7
of the components of the aircraft prior’ to L
the accident, with the excepblon of the .
torque piston assemblies in the engine nose




. have been airworthy at the time of take-off.

" .Ject engines,

P be used .
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- 6f the aircraft indicated that it should

~ Both engines were completely detached

" having separated at the motor mount members.
The propellers with the blades bent or bro-
ken, but otherwise intact, remained on the
propeller shaft; however, all portions of
the broken propeller blades were recovered.
The left propeller was found set at 28-degree
blade angle position, and the right propel-
ler at l4-degree blade angle position.

A damage survey of both engines indicated
that tliey could be operated after making
minor repairs. These repairs were accom-
plished and the engines run in a test cell,
The right engine operated satisfactorily at
full power and produced approximately the

" same horsepower that 1t did on the test run
following the last overhanl. When the left
engine was run, 1t was found -that the torque
boost and torque pressures were abnormally
low, and as the oil temperatures increased,
these pressures decreased, After 10 minutes
of operation, the engine was stopped and the i
nose section removed. It was found that the 5
torque meter piston and ballend assembly in

. the No. 5 position had failed, The ballend
. had broken adjacent to the flange, and the
ballend and slipper bearmg were out of posi-
tion. Also, four of the remaining five
torque meter pistons were cracked or broken
in varying degrees. >

. These failures resulted in a decrease in
torque boost and torgque pressures due to ex-

cess oil flow past the torque indicator .
pistons. These were progressive failures as
indicated by the decreasing pressure reading

‘of the left engine torque meter previous to

‘the accident. Although the failures did not

- affect the operation of the engine, they did -

SSince the accident the engine manufacturer
ha's issued the following Service Bulletin No. _1212
© dated May B; 1951:

) . “In order to provide increased dursbility,
. the torque meter pistons in the torque meter pis-
.ton and ballend, assemblies have been progres-
“sively improved as follows: 1) .shot peening on
. the, forward. side of the web, 2} increased cross
* seetional area at the junction between the web
and journal, 3) large fillet radii between the
" web and journel.
It is recommended that, at overhaul of sub-
only the torque meter piston and

" gine contimed to operate,

.following its feathering operation.

" the vibration noted Ly the crew.

" following take-off.

" ballend &ssemblles hanng the above 1mprovements ]

‘cause a sufficient decrease in torque pres-

sure to actuate the auto feathering system
which feathered the left propeller. Since.
the left engine controls remained at take-off-
power settings after the propeller fea';hered';-'-
and the ignition switch remained on, the en-
Operation of the --
engine following feathering was erratic due’
to upset carburetor metering and unegual mix-
ture distribution to the cylinders. Sinee: -
the propeller governor senses only rpm,.it.
caused the propeller to move out of the full -
feathered position due to normal governmor:
action. This latter action also contributed
to the continued rotation of the propeller
“.The low
speed rotation of the propeller accounts for -
‘Furthermore,
flight tests subsequently conducted by the
operator conclusively revealed that rotation:
of the propeller will continue following .
feathering if the ignition switch and anti-
detonate injection remaln on due-to leakage
of fluid chrough the ADI system.

Following the accident, the manufacturer
of the aircraft conducted flight tests under

conditions comparable to those existing at

the time of the accident. These tests in= .
dicated - t,hat the aircraft 1s able to: malntani
altitude in a shallow turn at an air speed of.
124 miles per hour with one englne developmgf.
take-off power, the other engine windmilling -
at ‘1000 rpm, and the flaps set at 24 degrees -
Since Teduction in the flap deflection de- - .
creases lift, it is,apperent that 1ncreasedh
air speeds are necessary to miintain alti-
tude with lesser flap deflections, Con-
versely, if the air speed is held at 124 mph :
while the flap deflection is reduced from 24"
degrees, as it was in this instance, it is'
also apparent from the .test results that the .
aircraft will lose altitude. These tests

" also indicate that if the teen had not been

made the aircraft would have connnued to - !

climb. -
A revier of the company’s apprmed

Convair 240 training program revealed that

. pilots were required to complete a transitien -

course incorporating all pertirent opera-
tional procedures appliceble to the aireraft.

- This includéd flights under emergemcy pro-

cedures of simlated single engine operation
The program alse in-
cluded indoctrination of speeds and flap -



-

"-gettings for the best climb configuration of
. i-the aircraft under certain load conditions.
“Both. Captain Walters and First Officer Hull
‘:f‘fhad sausfactonly completed this course,
. At the time of the accident the weather
"'"'f‘was reported by the U. S Weather Bureau to
'bé as follows: Ceiling unlimited, thin
- scattered clouds 25,000 feet, visibility
" more than 15 miles, temperature 69 degrees,
_“dew-point ‘42 degrees, wind from the south-
“ southeast at nine miles per hour, and altim-
[ eter settlng at 29,92 inches,

7' y mus i

N reconstmcung tlus f11ght., it appears
that the captain was confronted with a series
of circumstances during take-off which re-

: quired - the vtmost judgment and skill. With
~ the left engine producing erratic power due
. o upset éarburetor metering and unequal mix-
ture distribution, the propeller continued to

“rotate at irregular rpm. This would have
caused vibration and buffeting of the air-
craft. Furthermore, the indicated air speed

" decreased from 145 miles per hour to 122
~miles per hour, at which time the aircraft

wes leveled off at.approximetely 150 feet
“valtitude. At this low air speed, the air-

:; eraft was subjected to pre-stall -buffeting
ich would " increase. w1th -a further progres-
sﬂre decrease in air speed which ‘occurred in
instance. - The aircraft was loaded to
* within 196 ‘pounds of -its approved maximm
, _'ke off. wer.ght ‘Jimitations, and under the
j;,-fforegmng conitions, ‘the captain elected to
- inaké a left turs for fear that the aircraft
would: fiot retain the altitude gained to clear
~.a'building 76 feet high in line with the
o take-off path,. It was at this time, or

._..;sho);.t,l;y thereafter, that the flaps were. re--
" tracted, following which the air speed was
" ".moted to be 107 miles per hour, The cap-
“tdin’s: concern for the safety of the flight
: and . h1s decision to. make the turn away from
i the hangar is justified; however, his de-

.. cision to retract the flaps even to the 12-
. degree pesition with decréasing air speed is
" ot - consistent.- ‘Iﬂ.t,h the approved Convair 240
‘-,."—'-smglc-engme operauon procedure as pre-.
" Viously ‘stated in this report. =
J The: test:mny of the captain and copilot

_ 1ffer as to.the 1ocat.tun of the aircraft at
"[i'tms that :the flaps were retracted. However,
B prej _'rance of the testnrnny dlsclosed

B --38'728

flaps were in the “up” or
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that the aircraft lost altitude at the. begin-
ning of the left turn, and it is therefore. .
reasonable to conclude that the flaps were
retracted at this time. Although the. co-":,

pilot stated that the flaps were retractedito.
" the 12-degree position and that therea{t.er

the flap control switch was not touched,”
physical evidence, upon examination of the '
flap worm gear mechanism, showed that:the -
¢ “near up" p@,séi_-_‘ ‘

tion at impact. JImpact forces could not "
alter the position of the flap worm gear
mechanism, _

Thus, it must be concluded that aithough o
the copilot thought that he retracted-the -
flaps to the 12-degree position anly, he. -
must have raised them to the nearly fully R
retracted position, This is particularly '
probable since the captain countermanded his =
initial order to retract the flaps to the o
12-degree position and then ordered the co-:"
pilot to leave them where they were. - .

As previocusly stated, the manufacturer's = .
flight tests, under the conditions that ex- = -
isted at the time of the accident, showed . 7
that the aircraft either should have been. -
able to maintain altitude in the tuen or - = :
have continued to climb straight. ahead clear-:'f-

_ing all obstacles; however, because the: flaps ™

were retracted from the 24-degree: positiom:
at critically low air speed, the aircraft
could not maintain altitude and crashed.

As a result of this accident, the Givil .
Aeronautics Board recommended to the C1v11 .
Aeronautics Administration on March 29, 19‘51 f
that the following procedure be esta.bhsheé :
by operators of equipment which mcorporates .
automatic festherlng unless the automatic
feathering feature is.disarmed and not ‘.us_ed_:-,'_'

1. In the event of abnormal BN[EP indlcé—:'
tion it be mandatery that prior to take-off, -

. the cause of the difficulty be posnuely

1solated to either the engine torque meter

‘system or to that portion of the system out- -

s1de of the engine. L
2. If the difficulty is in the systcm out-;

-slde of the engine, the flight be,  continued

to a terminal station where the nece.ssary re-:~'
pairs be made; flight time under- these con—
ditions to be kept at an absolute i imim,

3. If the difficulty is fou.nd to bé o

the engine-nose section, corréctive i
be taken prior to another take-off, .




" . the reasons therefor.

Acéident Investigation Report

The Board believes that it is essentiel
" that the operation of an engine with an in-
. operative BMEP gauge be kept at a minimm
"because this instrument is the only pos1txve
means whereby a failure of the torque meter

- system in the nose section of the engine can

. be detected by the flight crew.

The Administrator alerted the carriers
operating aircraft incorporating automatic
feathering to the recommended procedures and
The majority of such
carriers are complying with the above-recom-
" mended procedures, although some carriers
operating aircraft incorporating automatic
féathering do not have BMEP gauges installed
and are, therefore, unable to comply. These
" carriers, however, have improved the indi-

catmg means by the installation of improved
arming type torque pressure switches which
arm at specified values causing a light in-
dication in the cockpit to indicate the per-
formance of the torque meter system.

The Board also recommended to the Adminis-
trator on January 11, 1950, that aircrafe,
equipped with torque meters be required to
have BMEP gauges (torque meter pressure in-

-dicstors) installed in the cockpit and that

o t.hey ‘be maintained in a sausfactory oper-

' 'atmg condition,

- FINDINGS -

- On the basis of all available evidence,
~ the Board finds that:

* .1, The aircraft, the crew, and the com-
pany were properly certificated.

‘ 2. The left engine torque meter pressure
indication was below normal, prior to take-
off,

.. 3, The aircraft became airborne at 124

- miles per hour, or slightly higher.

' 4. Following the retraction of the gear

- gt spproximately 145 miles per hour, there

--38728

3 -

was a failure of the left engine b‘orqlie metélf

. assembly which caused the left engme to:

sutematically feather,
‘S. The propeller went to the £eat.hered

. position, but comtinued to rot.at.e because the :
failure of the torque meter assembly did not -

affect engine power output, since the

. throttle was still advanced and the mixture
" control was in the normal! “rich’ position,
 also, the ADI (anti-detonate m_]ecuon) m

being used and the ignition switch was “on”.
6. The aircraft climbed straight- ahead to

. a.maximm altitude of approximately 150 feet,
" at which time the air speed had reduced to

approximately 124 miles per hour, :

7. The aircraft began to lose air speed
and a left turn was m1t,1at.ed to avoid flying
over a building.

- 8. At the start of the t.urn, the flaps
were rétracted from the 24-degree position
and the indicated air speed dropped to ap-
proximately 107 mph. '

" 9, The aircraft continued to lose altitude
until it struck the ground.

10. The flaps were found to be in the
“up” or “near up"” position,. '

, munu. CAUSE

The Board det.emnes t.hnt. the proba.ble

cause of the sccident was the retracnm of i

the flaps from the teke-off setting at a

‘critical air speed, following the faxlm of .

t-he left engine torque meter assembly

BY THE CIVIL AEIONAUTICS BOABD

/s/ DONALD V. HYROP E
/s/ OSWALD RYAN -
/s] JOSH LEE _
fs/ JOSEPE P. ADANS
/s/ CHAN GURKEY




Supp!ementol Data

*HVESTIEM’IOH AND HEARING - .

The Cival Aeronautics 'Board recelved no-
. ~t1f1cat1mi of the accident at 1330, February
- 97,.1951, from the Chief of Flight Opera-

" tions, CAA Begion IV, An investigation was
begun immediately in accordance with Sectian
702 (a) (2) of the Civil Aeronautics Act of

- 1938, as amended, As part of the investi-

. gation, a public hearing was held on'March -
‘ '22 23 and 24 1951 at Tulsa, Clclahcma o

kR CARRIER

.. Mid-Continent Airlines, Inc., is & cars
: "poraum organized and existing under:the

- laws of the State of Delaware, having its

principal office at 102 East Ninth Street, -
Kansas City, Missouri, and its maintenance -
and overhauling base at aneapohs-st Paul
International Airport, Minneapolis, Minne-
sota. The corporation was organized May 6,
1934,
" venience and necessity from the Civil Aero-
naucics Board to engage in scheduled air -
transportaticn with respect to perjsdtgs. ;
property and mail. It also holds an air cer-

- rier operating certificate No. 22, which was |

. issied December 30, 1946, by the Adm1n1s-

'trator of Civil- Aeronautlcs. -

FLlGuT PERSORNEL

Co Pank Go Walters, cwtam, eage 43, had been
S cﬁnnnuously employed by Mid-Continent Air- .

',.z;lmes since June 6, 1938. He holds a cur-

_;'rgn_tly effective. a,u'lme transport rating
- No. 26797 with appropriate ratings. .He had

; -":ticcm-tm_lartéd a total of ‘,-14-,9'68 flying hours,
* " of which 724 hours had been obtained in the’

Convair 240 typé aircraft, He had flown a

C o t.otal of 72 hours in the 1ast 30 days. His

‘ —53728

It holds a certificate of public con<

‘total aircraft time of 2391 hours.

- hours,

last CAA phys1ca1 examination was accom- _
plished September 30, 1950; his last instTu- -

l ment check November 17, 1950; and the last.

line check February 25, 1951,
Forrest A, Hull, copilot, age 29, had been
continuously employed by Mid-Continent Air-
lines since April 1, 1947, He held an air-
man certificate No. 498797 with a comiercial
and other sppropriate ratings. He had accu-
mulated a total of 5,240 flying houwrs, of -

which 704 hours had been obtained in the

Convair 240 type aircraft. He had flown a“','
total of 72 hours in the last 30 days. His
last CAA physical examination was accom-

. plished October 31, 1950. There is no rec- -

ord of his last instrument check because it
is not required of the copilot. -
THE AIRCRAFT -

- The aircraft,. a Convair 240, was manufa_éf
tured May 26, 1948, It was purchased by Mid-
Continent Airlines March 16, 1950, and had =2
7 It wes
entered in scheduléd service by iﬁd-Cpnt.i.ngnt_
Airlines on June.1l, 1950, and at the time of
‘the accident it had accum.llated a total air-
craft cime of 4115 hours. ~ It was equipped
with two Pratt & Whitney Model‘R-2BOOTCu_B,‘__ '

engines. The left engine had a total time
of 2042 hours, and 622 had been accwlulated '
since the last overhaul.. The right engine
had a total time of 1953 hours, ‘and 376 had.
been accunulated since the last overhaui '

The engines weére equipped with two Hamilten

Standard propellers No. 23630. The left - .
propeller had a total time of 1748

and 837 since overhaul; and the -
right propeller 3291 hwrs, md 1458

since overhaul. '



