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PHILLIPS PETROLEUM CCYPANY , LOCKHEED LODESTAR 18-14,
N 28366, BARTLESVILLE, OKLAHOWA, DECHEMBER 12, 1956

The Accident
A Lockheed Lodestar, model 18-14, N 28366, owned and operated by the
Phillips Petrolewn Compary, crashed and burmed 6-1/2 miles southeast of th

Bartlesville, Cklahoma, Municipal Airport, December 12, 1956, about 0850.L
Both pilots and the six passengers were killed.

History of the Flight

The purpose of this flight was to take six passengers, all Phillips?
emrloyees, from Bartlesville, Oklahama, to Salt Lake Gity, Utah. Company
Pilot Joe Mark Bower and company Copilot-Hechanic Robert Ellwood Ulrich were
assigned to the flight by the Aviation Department of Phallips,

When the aircraft was loaded and prior to leaving the ramp Copilot Ulrich
-2lled the company radio station, locabted on the airport, requested taxiing
instructions, and asked for an IFR clearance to Salt Lake City, nonstop. The
campany radio operator obtained the desired clearance fram ARTC through Tulsa,
and immediately relayed it to the aircraft. A flight rlan previously prepared
contained the following information: Proposed time of departure 0805;
estimated elapsed time 5 hours, 15 mimtes; fuel on boerd é hours.

Departure was at 0826. At that time the gross weight of the aircraft
was 19,284 pounds (maximum allowable was 19,500 pounds ), and the load was
properly distributed with respect to zllowable center of gravity limitations.

About 14 mamubtes after takeoff, at approximately 0840, Copilet Ulrich
called Bartlesville Radic and stated that the flight was having engine trouble,
with an o1l temperature over 100 degrees, and requested that the IFR flight
plan be canceled as they might retum. The Bartlesville operator camplied and
notified Tulsa.

At the next contact, about 0845, the copilet again called Bartlesville
Radio statang that they couvld not unfeather the propeller. A% that time he
asked the Bartlesville operator to determine the condition of the runways at
Tulsa (about 40 miles to the south). This information was obtained and mme—
drately relayed to the copilot, whereupon he said, "Going to Tulsa, changing

1/ A1l times herein are central standard based on the 24-hour clock; all
dastances are in nautical miles and all airspeeds are in knots.
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over.' Bartlesville's single 4,600-foot rumway had patches of snow and

ice while all runways at Tulsa Airport were clear. This was the last radioe
contact with the flight. None of the messages had mentioned which engine was
giving trouble; none indicated any anxiety or stress. There is no known record
of N 28366 having made radio contact wath any ground station or axrrcraft other
than Bartlesville Radio.

About the same time as the last radio contact, the Bartlesville radio
operator and Phallips! chief pilot saw the aircraft passing south of the
Bartlesville Airport heading easterly., They estimated 1ts altitude to be
3,000 feet above the ground. The aircraft continued east for about 4-1/2
miles, util beyond the more congested part of Bartlesville, and then turned
to the right about 90 degrees toward Tulsa.

A mmber of persons saw the flight after it tumed toward Tulsa. When
it had been on this southerly heading for about four miles the axircraft wes
seen to plunge to earth In a manner described by several witnesses as a spin.
Impact wath the rolling terrain was on a heading of about 240 degrees, while
the wings were aboutl level, and while the nose-down angle was close to vertical.
An explosion and intense fire ensued, largely destroying the general structure
of the aaircraft.

Investigation

At the time and place of the accident the weather was generally good and
readily allowed VFR flight. Specifically, the Bartlesville weather at 1850
(20 nimites before the accident) was: Ceiling 6,000 feet, overcast; visi-
bality 10 miles; temperature 36; dewpoint 30; wind cslm,

Early in the inwvestigation the possibility of collision waith, or encount-
ering of violent wash from, other aircraft was advanced as a reason for the
seaming loss of control. Accordingly, this possibality was thoroughly probed.
Tt was learned that there had been large milatary aireraft (B-36's) in the
general. area after the accident but it appears conclusave that they were not
there before or at the time of the accident. Several weeks later a wheelwell
door from a USAF jet fighter was found on the zround 3-1/2 miles from the crash
site, Investigation revealed that this door had fallen free on December 17,
five days after the crash of the Lodestar. None of the several wiinesses who
actually saw the Lodestar in apparenily nomal flight, and then descend in what
appeared to be a spin, saw any other aircraft at the time or recasonably close
to that time. In short, investagation determined that no other aircraft was
involved in this accident.

A consensus of ground witness testimony indicates that: The altitude
of the aireraft decreased from an estimated 3,000 feet as it passed south
of the airport to considerably less altitude, possibly as low as 1,200 feet,
as it neared the crash site; the speed of the aircraft decreased during thas
ghort interval; the final part of the flaight was stable directionally toward
the soutn and stable laterally with wings level; the aircraft fell off to its
right and spun slightly more than two turms to 1ts richt before strmking the
ground.
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Extreme localization and physical features of the general crushing
and deformmation of the wreckage indicated that the angle of impact was
withan 15 degrees of vertical. There was no evidence of rotation of the
aircraft about the longitudinal axs. This together with the steep impact
gngle and the similar damage to both wing leading edges, suggests that there
nay have been an attempt to recover from the spin. No part of the aircraft
was found elsewhers than in the wreckage area, indicating that no parts were
shed pricr bo or during the final descent. There was no evadence of fire be-
fore impact.

Viclent impact and fare had destroved a greabt deal of the general
structure. Aileron control cables remained atzached to the steel chain and
sprocket assemblies of both control wheels, Umnelted portaions of the right-
hand rudder pedals remained atbtached to their torgque tubes while the left
mdder pedals were intact but broken loose at the floor bracketz. All rudder
conbrol horns were broken at impact. Rudder comtrol cables remained attached
to their fattings.

The master igmtion switch was "on." Both individual agnmition swatch
levers were sharoly bent to the left, the right one bevond the Yboth magnetos
on" position, and the left one to the left of the "off" posation.

The autopilot was ®off.¥ The landing gear handle was about madway of
the quadrant and bent sharply to the left. The flap handle was at "up"
~osrtion. The left fuel tank selector valve was tumed to the right front

ank and the engine selector valve to the right engine. This aircraft was
not equipped wath wing de-icer boots.

Impact and fire damage precluded determining the readings of any of the
cockmt indicators for rudder, elevator, and axleron tram. The engines!'.flire
selector valve was positioned 1n the nomal "off" positaion and the o1l shutoff
valves were in normal operating position. Tuel dump valve handles were broken
off,

Wing flaps were fully retracted. The ailerons could be moved by their
control cable at the wing roots. Both aileron push-pull reds were bent and
the left bell crank was broken at its attach point. Balance weights in both
arlerons were intactbe.

Examination of the aileron, rudder, and elevator conbrol mechanisms
disclosed no irregularities or breakage other than caused by impact and fire.
All primary cables and trim tab cables had parted in the burned-out area. Yo
evidence of metal fatigue was found in any of the broken parts.

Impact had moved control tabs so that their settings were incompatable
and meaningless.

Number 1 (left) engine. All cvlinders were damaged at ampact or by fire
after imvact and 5 were knocked off their pads; others were badly burmed.

~Several rocker boxes were broken off,

Intake manifolds were severely crushed Imt all remained connected to
their cylinders and were free of indications of foreign deposits or operabing
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difficulties. Exhaust manifolds were also severely deformed. They were
secure at the cylinders, but uncoupled at the collector ring. The exhaust
stacks and the collector ring showed no bumouts or other indications of
operating failures.

Fecamanation of the valve actuating assemblies indicabed that all wvalve
adjustment screws were uniform in appearance. Valve guides showed no indi-
cation of burning or high operating temperatures. All rocker assemblies were
apparently in nomal condition prior to impact.

Cylinder interiors appeared to be in normal condition. Pistons were
intact and free of indications of maloperation; piston rings were free in
their grooves, and the piston pins were intact and free.

A1l link rods were free with their knuckle pins in nomal condaition.
The rear master rod was seized to the crankshaft and the front one was immo-
bilized by impact. Master rod bearing material was found loose in the rear
power secbion., The rear master rod bearing had failed canpletely. All of
the lead indium coating of this bearang and approxamately 95% of its silver
was wormn away. Bearing oil holes were plugged with this material and bearang
shells were blued by overheating. Approximately 45% of the bearing material
was bonded to the rear crankpin. Two of the rear crankpin oil tubes vere
completely filled with bearing material.,

The front master rod bearing was intact with no indications of failure.
A small area, approximately one-half inch wide, of the lead indium coating
was slaghtly worm. Bearing and front crankpin oil holes were open and free
of foreipn material.,

th master rod assemblies were i1n place with only the rear rod showing
signs of high operating temperatures. The crankshaft and i1ts counterweight
bore no evidence of operating difficulty. Both front and center main bearings
were intact and free of failures; the rear main bearing had been severely
heated by ground fire,

The rear support plate was entirely consumed by ground fire and melted
metal from it filled the rear cam compartment., The rear cam assembly was in
place although damaged by fire and impact. The cam lobes were not =nalled
or excessively worn and the ¢am tracks appeared nomal.

Spark plugs were BG Type RB27R. Thev had been in service about 22 hours
since factory reconditioning, according to campany maintenance personnel. None
had fused or peened electrodes nor were there any deposits built up on the nose
coramics. The electrode gaps were properly set.

A1l engine-mounted accessories, with the exception of the propeller
govemor and carbureitor, were destroyved by ground fire.

The carburetor, a Stramberg model POL2H-4, S/N 266279-A, was broken
from the rear case. Its fuel control assembly had broken free and the mixture
control was jammed in the idle cutoff positron. The fuel strainer was broken
and the fuel screen was free of any foreign matter. The throttle assembly was
Jammed in full closed position and the fuel discharge line had broken free.
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The propellgr governor, a Woodward model 4G8-C-23, had separated from
the nosecase at impact. Its control cable was severed. This governor
appeared to be in nommal condition and with no evaidence of foreign material,

Number 2 {mpght) enmine, This engine was also examined with great detail.
Nothing was found to indicate any mal functioning, no excess or abnormal wear
was evident, and there was no sign of oil starvation. The accessory section
of this engine was destroyed by fire, It was therefore impossible to detemine
whether or not a malfunction or failure in this portion of the engine had
occurred.

Spark plugs in this engine were also BG model RB27R with 22 hours of
service since factory reconditioning. No fused or peened electrodes or foreign
deposits built up on the nose ceramics were found. The electrode gaps were
properly set at .OL3". Examination of the firing ends of these plugs revealed
no evadence to cause operating difficulty.

The propeller governor, a Woodward model 4G8-G-23, was broken from its
mownting at impact. It appeared nomal with no indications of foreign materaal
Or excessSlVe WwWear.

Number 1 {left) propeller. This propeller was tight on the shaft and two
blades were tight in the hub; the tnird blade was broken off at the shank, As
a result of impact all. blades were bent i1n varions amounts and the dme shell

> mas defomed inward in the area of the dome plug. The dame retaining nut was
secure and safetied.

The prtch-changing mechanism was an normal condition. The stop rings
were 1n place and set for a range from 88 degrees, full feathering, to 24
degrees, low pitch. The dame piston position corresponded to a blade angle
of 8. degrees.

The barrel halves were intact and zll barrel bolts were taght, All barrel
blocks were in place although severely crushed by impact. The spider assembly
and cones showed no damage. The propeller retaining nut was loose although the
safety ring was in position. The distributor valve was in place although its
Jock ring was displaced.

The No. 1 propsller blade was broken off in the shank near stabtion 5 and
was bent toward its face side approximately 20 degrees at station 42, Thrust
bearings, washers, and segment gear were free of damage or failure. The Nos.

2 and 3 blades remained tight in the hub. Botn were bent slightly teward their
face sides approximately 10 degrees at station 42. A1]1 blade bearings, thrust
washers, and segment gears were free of indications of inflight failures, The
shim plates of all three blades of the propeller were marked at impact, indi-
cating a blade angle of 88 degrees, and were broken along the impact loading

]-i.nes -

Nothing was found during the examination of this propeller and 1ts
associated mechanisms to show why it could not have bgen unfeathered.

Number 2 (right) propeller. The rropeller was taght on the shaft with
two blades broken off at the shank; the remaining one was tight in the hub.

A1l blades were bent toward their cambered sides.
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The dane shell was completely broken from the patch-changing mechanism
abt impact, This mechanism exhibited no indications of maloperation prior to
impact. The stop rings were installed for a blade range of 24 degrees, low
pitch, and 88 degrees, full feathering. The dome piston position corres—
ponded to a blade angle of 24 degrees.

The barrel halves were free of inflight failures, All barrel bolts
were tight and sll sesls were in place. The spider assembly was in normal
condition £.+rout 1ts phenolic ring was severely crushed. All retaining
mits and cones were in position and free of damage. Barrel blocks were in
place although crushed. The distributor valve was secure in the shaft, but
its valve spring and housing were impact-damaged.

No. 1 propeller blade was broken off in the shank at station 5. It had

a gradual bend toward the camber side of approximately 20 degrees at station 35,
and a sharp rearward bend of 60 degrees at station 46. The blade segment gear
was pulled loose from the blade bubtt by impact, as were four of the spring pack
assemblies, Thrust washers were intact and thrust bearinegs were free of indi-
cations of faxlures. The blade chafing ring was severely mutilated. The blade
ghim plate was broken at impact and impact marks on it indicated a blade angle
of 24 degrees.

No. 2 propeller blade was broken off a} the shank in 2 similar manner,
It was bent toward its cambered side approximately 10 degrees at station 36,
The blade segment gear, thrust bearings, and washers were antact and free of
indications of operational distress. The shim plate was broken at impact, and
a measurement of the impact mark indicated a Hlade angle of 24 degrees.

The No. 3 propeller blade remained tight in the hub. It also was bent
about 10 degrees toward its cambered side at station 36, and the tip was bent
forward about 30 degrees at station 56. The segment gear, thrust washers, and
bearings exhibited no evidence of failures or operating difficulties. The shim
plate was broken, due to impact, along the unsupported section of the spider
assembly. A measurement of impact mark on the shim plate indicated a blade
angle of 24 degrees.

Fuel and oil. Samples of the fuel and oil were collected immedrately
after the accident. The fuel sample, F1/68 octane, was taken from the storage
tank used by N 28366. Analysis of the sample indicated that 1t was considerably
better than the specification minimums. An oil sample was taken from a barrel
used in servicang N 28366. It met, or was above, all requirements for SAE 50
0oil, The analysis of this sample was compared with the oil from the No. 1
engine winch alsc met requred specifications. Spectographic analysis of the
oil from the No. 1 engine was made for trace metals and it only reflected the
presence of master rod bearing materzal.

Pilot Bower bhad been employed by Phillips for more than eight years prior
to which time he had been employed as 2 ecaptain for a major airline. He held
all necessary CAA certification and had flown some 8,200 hours, 700 1n Lodestars.
Cordlot Ulrich, also adequately certificated, had same 3,000 hours of piloting,
of which 500 hours had been an Ledestars. It was comrany policy to work paars
of mlots together as unit crews and these two had flown together quite con-
sistently in the subject aircraft and in others.
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Bower was flight checked in this particular Lodestar by Phillips!
hief Pilot Clark on October 18, 1956. Bower sat on the left, Clark on
he right. Wo other persons were aboard and the alrcraft at that time
Tossed a computed 18,274 pounds. The check flight lasted for 1 hour,
5 mnutes. It covered a variety of unusual flight conditions including
ingle-engine operation, single-engine operation at near stall speed, and
he checking of speeds close to the stall point, Different flight configu-
ztions, involving landing gear and landing flaps, were also tried. At the
onclusion of this flight, whach was primaraly to check the aircraft rather
han Bower's flying abilaty, Chief Pilot Clark was comrletely satisfied with
oth. At the time of the flight check, the maxamm gross weight of the air-
raft was 12,500 pounds; authorization for an increase in maximum gross to
9,500 pounds became effective 22 days prior to the accadent.

The Bartlesville Axrport 1s at an elevation of 715 feet m. s. 1. and
he crash site is at substantially the same elevation. Witnesses at vearied
ocataons and distances estimated that the aircraft was about 1,200 feet above
he ground when the spin started. Thus, 1t was at about 1,900 feet m. s. 1.
t that time. The subject aireraft, grossing 12,500 pounds, should have been
apable of sustained single-encine flight at maxamum continuous power at that
Ltituvde. This capabilaty i1s a prevequisite of CAA certification. Its maxi-
un single-engine operating altitude with en route configuration (flaps up, gear
p, and inoperative propeller feathered) was 7,600 feet. This presumes sustained
axomim continuous Tower.

naiysis

There are a nmumber of possibilities to account for the loss of control.
ilot Bower may not have been sufficiently aslert to the somewhat critical
ingle-engane flaght characteristics of the aircraft grossang as much as it
id. It has been mentioned that the computed gross at takeoff was 19,284
ounds, quite close to the maxamm allowable of 19,500 pounds. The duration
f the flipht, about 24 minutes, would have lessened the fuel weight by possibly
€O pounds. The aircraft would thus have grossed about 18,884 pounds at the
ime of the accident. Bower was quite familiar wath the subject aircraft at a
esser weight. The check rmde, mentioned under Investigation, was at a takeoff
eight of 18,274 pounds gress. The fact that Bower decided to continue for 40
iles to Tulsa, over flat terrain and in good weather, rather than land at his
ome field indicates that he was not particularly perturbed. And yet wthin a
ew minutes considerable altitude had been lost as well as enough speed so that
ontrol was also lost.

Other possabalities remain. One 1s of an obscure irregularity of control
lthough none was found in that part of the wreckage which could still be gainh-
ully examined. Another was po .er reduction in the remaining engine. Arain
othing was found to indicate or even suggest this. Of course, the single-
ngane flyability of the aircraft was dependent unon sustained maximum conbinu-
us power from the right engine, with the left proveller feathered, as this one
as. As has been pointed out, it is impogsible to determine if maxamum con-
1nuous power was sustained.

Neither induction nor wing acing appears to have been possitle.
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The reason for the inability to unfeather the left propeller was not
leamed. Had it been possible, and if the left engine could have been tempo-
rarily brought back into use (this does not necessarily follow because of the
pature of the bearing damage), Bower undoubtedly would have landed at Bartles-
ville, as must have been his initial intent. Possibly there was an electraical
defect in that propeller feathering mechanism; if so, it remains undetermined
because of destruction by fire.

Obviously, the failure of the rear master rod bearing of the left engine
was the reason for the reported rise in ¢il temperature necessitating shuttang
dom that engne. The cause of the bearing failure cannot be determined be-
cause of a multiplicity of factors whach could not be isclated due tc the com—
plete destruction of that bearmng. It probabily was not oil starvation because
this would nomally cause dastress first in the front bearing which receaves
o0il after the rear bearaing; the front bearing was intact.

Master rod bearings sometimes develop hard spots on their lead indiwm
coatings if stored for long periods. These hard spots can become foci of
failure. The subject bearings were installed in the left engane in March 1954.
The overhaul agency had no record of the length of time the bearings had been
an stock prior to that time.

The failed bearing had been reconditioned by its manufacturer. However,
the extent of the damage precluded analysis of the quality of the recondation-
ing process which requires high precision and closely controlled processes.

HMaster rod bearings must be fitted to extremely close tolerances. Engine
overhaul records indicated that engine assembly was performed ain accord wmth
manufacturer’s procedures. Since this engine had 79 hours of operation at
the time of the accident, it is unlikely that the bearing was fitted incor~
rectly becamse if 1t had been it would almost certainly have failed much earlier.

Rinddings

On the basis of all awvailable evidence the Board finds that:

1. The aircraft and both pilots were properly certificated.

2. The gross weight of the aircraft at the time of the accident was
approximately €16 pounds less than the maximum certificated gross takeoff
weight of 19,500 pounds.

3. There was no indication of wnairworthiness in the airframe or its
controls, as far as could be learned.

4. The No., 2 (right) engine, although not subject to complete examina-—
tion due to ground fire, exhibited mo siems of mal functaoning.

5. Neither propeller nor theiy featherins mechanism showed any evidence
of malfunctioning.

6. The left engine developed a bearing failure and its propeller was
feathered.
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7. The reason for the bearing failure cannot be isclated.
8. Single-engine flight was started for a distance of 40 miles,

9. Early in this flight altitude, speed, and then control were lost,
and the aircraft spun to the ground.

Probable Cause

The Board determmines that the rrobable cause of this accident was
loss of flying speed during single—engine flight for reasons undetermined,
resulting in a span te the ground.

BY THE CIVIL AEROVAUTICS BQARD:

/s/ JAIES R. DURFEE

/s/ CHAN GURNEY

/s/ HARIAR D. DENNY

/s/ G. JOSEPH MINETTI

/s/ LOUIS J. HECTOR




SUBPLEWENTAL DATA
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Investigation and Depeositions

The Civil Aeronautics Board was notified of this accident immediately
after its occurrence. An investigation was started vromptly in accordance
with the provisions of Section 702 {2) (2) of the Civil Aeronautics Act of
1932, as amended. This investigation included examination of the rhysical
evidence at the scene of the crash and examination of the company records.
Depositions were takern at and near Bartlesvilie, (klahama, on January 30 and
31, and February 1, 1257, and at Washingbon, D. C., on February 9, 1957,

Crerator

Phillips Petrclewn Campany is a Delzware corporasion with headquarters
at EBartlesville, Oklahoma. The coupany owned the subjecs airnlane, N 20356,
as well as a fleet of nine other aireraft of varicus makes, all used in the
Tartherance of company business, Pnillips has owned and operated a total of
50 exesutive-type aircraft since 1927,

ight Personnel

Joe Yark Bower, age 38, had been emploved bty the Phillips Company since
Adnril 1948, Prior teo that time he had been smrloyed by a major airline a5 a
cavtain flying remiar schedules. Y¥r. Bower had flown a total of 2,237 hours,
of which abont 700 had been in aircraft of the subject tvpe. He had flow 24
hours, 2C nimutes within the previous 30 davs, and had not flowm for 72 hours
prior to the subjeet fiicht. His certificstion included a valid airman cerii-
Ticaite with an aivline transrort rating and %type matincss for several aireralt,
including the Lockheed Lodestar. On December 12, 1955, he passed his last '
thiysical examination, and on October 18, 15856, nis last competency check
{described under Investigation).

Bobert Ellwoed Ulrich, age 35, had been emnloved by Philiips since
July 1942. He had flown a total of 3,000 hours, of which some 500 had been
in Lodestars. YNr. Ulrich held valid cerbificates as a trivate rilodt and as
an 2ircraft and engine mechanie,

The Airerzafh

Lockhesd Lodestar, model 18-14, N 27366, serial mumber 2043, had been
owned by the Phillips Peiroleun Comnpany since January 22, 194i. The aircraft
was initially certificated Jor a gross takeoif weight of 17,500 pounds. How
ever, 2J days before the accident the authorized gross takeoff weicht was
increased %o 19,500 pounds. This authorization was continrent uvon certain
requiren=snis which had beon met,

Engines were Prabtt and Whitnev, model B-123(-92, %he lefi (ilo. 1) having
79 hours since overhawl and the rieht {(No. 2 having 756 hours since overhaul. -
Propellers were Hamilion Standard, model 23E50-473 with model 63794-0 blades.
Both hubs and all six BHlades had had 900 hoars of service since Last overhaul.

Althouzh many pertinent maintenance records were lost in the fire follow!
ing the crash, it appears that all mainienance on the airera’ and its nower-
dlants was adequate and current.



