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GREAT LAKES AIRLINES, INC., AT GAGE, OKLAHOMA, JUNE 15, 1954

The Accident

A Douglas C-54=G, N 30070, operated by Great Lakes Airlines, Inc., made
an emergency ding off the runway at the Gage Oklahoma Airport, at 0320 on
June 15, 1954.1/ The emergency landing was made because of an uncontrollable
fire 1in the number 3 engine nacelle, There were ns injuries to passengers or
crew, The aircraft was destroyed by fire.

History of the Flight

Great Lakes Airlines! Flight 146, of June 1h, 195k, originated at New
York, New York, with 1ts destination Burbank, California, and with intermediate
plamned stops at Chicago, I1linois, and Kansas City, Missouri, The segments of
the flight to Kansas City were made without 1ncident and the airrcraft landed
there at 0005, June 15, 195L.

At Kansas City a routine crew change was effected and the aircraft was
refueled, The new crew consisted of Captain Charles F, Pedesky, First Officer
Frank J. MacDonald, dJr., and Stewardess June E, Miller. No service was per-
formed on the aircraft at Kansas City other than refueling. According to
company records the takeoff weight of the aircraft was 71,143 pounds, which
was within the allowable limits and the load was properly distributed with
respect to the center of gravity of the arrcraft. Prior to takeoff Captain
Pedesky made a preflight inspection and no discrepancies were noted. The
flight, normally dispatched, departed Kansas Caty at 0107 and was cleared
IFR (Instrument Flight Rules) to Burbank, California, via Green L and Amber 1,
to cruise and maintain L,000 feet., The estimated en route time was 7 hours
and }0 minutes and there was sufficient fuel for a flight of 11 hours and
30 mimites. There were 75 adult passengers and 4 infants on board.

At 0213, when the flight was over Wichita, Kansas, a routine position re-
port was made 1n whach 1t was estimated that the flight would be over Gage,
Oklanoma, at 0307. The crew testified that when the aircraft was in the vi-
cinity of Gage radio reception was poor due to static caused by local thunder-
storms in that area, At approxamately 0305, Gage INSAC, (Interstate Alrways
Communications) advaised the flight that Albuquerque ARTC (Axr Route Traffac
Control) cleared 1t to climb and maintain 6,000 feet. Accordingly, Flight
146 began to clamb, Shortly thereafter the stewardess entered the cockpit and

1/ A1l times referred to herein are Central Standard and based on the
2li=hour clock,
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told the pilots that she had seen sparks trailing from number 3 engine. The
captain i1mmediately requested the first officer to look out of his wandow and
see 1f he could see anything wrong. This was done but nothing umisual was
seen, At the same tame the captain checked the imstruments and found their
indications to be normal. The stewardess was then told to return to the caban
and to sgain advise the captain if and when she observed anything out of the
ordinary,

At approximately 0308, when the aircraft was at an altitude of 5,500
feet and in the vicinity of Gage, the zone 2 fire warning light of the number
3 engine came on. As soon as this was observed the first -fficer went to the
cabin to make a visual check, He returned a few seconds later and reported
there was a fire in the number 3 engine., The captain immediately returned
the aireraft to level flight and feathered the number 3 propeller. The fire-
wall shutoff valve was then pulled, the COp selector set for the number 3 en-—
gine and the farst bank of €02 bottles was discharged. As this application
of carbon dioxide did not appear to put the fire out the engine's cowl flaps
were closed and the second bank of COp bottles was discharged, Following
this action the fire was seen to momentarily die down but almost immediately
to flare up agsain,

The first officer called Gage INSAC at approximately 0312 while the cap=-
tain was performing these duties and advised that the number 3 engine was on
fire and that its propeller had been feathered, ThHe Gage INSAC commun.cator
immediately turned on the airport runway lights for the north-south rumway,
There were no other radio contacts wrth the flight,

Captain Pedesky, unable to extinguish the fire, began a left descending
turn toward the airport. During this turn the number 3 engine fell from the
aircraft at which time a complete failure of the electrical system was ex-
perienced. The captain testified that throughout the approach he was unable
to see the rurmway lights on the arrport and, not being able to use the air-
craft's landing lights, he headed in the general direction of the airport
beacon, Throughout the latter stages of descent the first officer used a
flash light so that he could observe and call out altimeter and airspeed
readings. As the aircraft neared the ground the fire 1lluminated the surface
permitting the captain %o see the ground and land the aircraft safely. After
rolling a considerable distance the right main landing gear collapsed. When
the aircraft came to a stop all passengers were quickly evacuated. Fire
eventually destroyed the aircraft.

The Gage weather at the time of the aceident was: ceiling estimated
12,000 feet, overcast, visibility 15 miles, thunderstorms, wind south-south-
east 10 miles per hour, Weather was not a factor in this accadent.

Investigation

Investigation conducted at the scene of the accident disclosed that the
aireraft first contacted the ground on a heading of 1100 about 900 feet to
the left of rurway L (OLO®) and 1,000 feet inside the airport boundary, After
rolling approxamately 1,100 feet the right main landing gear collapsed becauss _
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of fire damage and the aircraft then skidded sideways to the raght stopping
1,800 feet from the first ground contact point. The captain ordered an im-
mediate evacuation of the aircraft, which was donme quickly and in an orderly
manner through the main cabin and pilot doors, Evacuation was accomplished
in an estimated 1-1/2 minutes without serious injuries to any of the passen-
gers or crew., The intense fire in the number 3 nacelle area contimued to
burn, spreading progressively throughout the entire aireraft with the excep-
tion of the left wang and empennage.

The INSAC communicator at Gage stated that at the time the aircraft re-
ported to him he did not receive the information that the arrcraft's engine
was afire but only that a propeller had been feathered. Another flight oper-
ating in the range of Gage, however, heard the flight report the éngine was
also on fire. When the operator learned that fire was existent the flight
had already made its emergency landing. The communicator, alone on duty, was
unable to leave his position to go outside because of his attention to radio
operation. He was also unable to see the airport landing area from his posi-
tion, therefore, he did not see the aireraft coming toward the airport or see
it land, He did not know that the aircraft had landed until the crew entered
his office and advised that 1t was on the field and burning; also that the
Gage Fire Department had been notified by the Captain, The fire truck arrived
approximately 30 minutes later. The equipment consisted of 2 COs bottles and
a water tank, operated by volunteer firemen, and was not designed for combat-
ing an aireraft fare but for the use of the small community of Gage, Oklahoma,

The number three engine, which fell from the aircraft, was found 11 miles
northwest of the airport. It, being the area of the origin of the fire, was
given exhaustive examination. The nose case of the engine was demolished by
impact and cylinders 8, 9, 10, 11, and 12 were severely damaged by impact and
fire. The diffuser section and accessory case were destroyed. Only portions
of the accessories normally installed on the rear case were recovered; all
had sustained fire damage, Disassembly of the engine indicated that there was
no failure or malfunction prior to impact.

The generator for this engine, a Jack and Heintz Model JH 11300, type R-2,
gerial number 772, was recovered. It was badly damaged by the intense fire and
mpact. Disassembly revealed that the inner and outer races of the front bear-
ing were badly galled and distorted. Three accessory case generator mounting
studs were recovered, Two were 6-1/2 inches long and were bent about five de-
grees at the point where they passed through the generator mounting flange.

The third stud had failed in tension and bending at approximately the same
place where the others were bent, Only the inner race of the rear genctrator
bearing was found. It was still attached to the drive shaft and armature sup-
port tube. Approximately 1/l of the circumference of the forward and rear
edges of the bearing groove was cut, distorted, and rolled. The generator
drive shaft was broken just aft of the clutch assembly. The shear section of
the shaft, designed to fail under excessive loads, was intact although bent
one degree. The armature and commutator components of the generator were
severely scored, distorted, and burned. The score marks on the armature
matched similar ones on the colls and interpoles and were rotational in direc-
tion which indicated they were made while the armature was still turning.
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According to company reccrcs the generator had accumulated 550 flight
hours sance overhaul., %The oterhaul included replacement of the front bearing.

Investigation furt.er discloser that the Douglas C-54G electrical
system originally conzisted cf four 100 ampzre generators, one installed on
each engine, This system was subsequently modified on the subject aaircraft
by the carrier in favor of a two 300 ampere generator system, a generator
mounted on number 2 and number 3 engines, The modification was made in accor-
dance with a CAA approved Delta-C&%S Airline engineeraing order nunmber 336 dated
July 29, 1946, The modification was made to provide a more efficient generator
system for the aircraft., In the specific instance of N 3007C the modification
was completed and approved November 15, 1953.

Generators specified by the engineering order were designated as type G-27.
It was learned through testimony of the manufacturer's representative that the
R-2 generator, the type installed on the number 3 engine, was identical with the
generator specified in the engineering order., After World War 11 a large sur-
plus of the R=-2 generators, both new and used, were released by the Air Force.
Jack and Heintz, therefore, in order to identify their own surplus stock from
any other, both as to sales and warranty, designated theirs as the G-27 gener-
ator.

Exhaustive examination was conducted relative to the airframe, the other
engines, and propellers, and although these components were badly damaged
from impact and fire no evidence could be found of malfunction or failure
prior to impact., The crew stated that prior to the fire they experienced ne
mechanical or structural discrepancies,

Analysis

Investigation and examination of the wreckage definitely indicated that
the failure of a generator bearing was the ini1tial malfunction. This failure
r:sulted in thegeneration of extreme frictional heat capable of weakening and
burning through adjacent fluid lines causing the release of inflammable fluids
which were ignited., The fire progressed so rapidly and became so intense that
available C02 was insufficient to extinguish it.

The failure of the generator drive shaft to shear at its designed shear
gection after the bearing failure, permitted the generation of extreme Iriction
heat and the release of inflammable fluids with consequent intense faire.

The loss of all electrical power at the time the engine separated from the
aircraft was most probably cansed by a ground fault on the power cables during
the physical break up of the nacelle installation, Further radio contact with
the Gage INSAC and the use of the aircraft's landing lights were prevented by
the electrical power loss. The landing was made on the airport off the runways
due to the surface type runway lights being obscured by a growth of tall grass.
This tall grass was normally mowed 5 feet on eather side of the runways and
unless an aircraft, on approach, was lined up with a runway the lights would
not be vaisible from a low approach as in this ineadent. The Gage INSAC com-
mnicator testified that he did not hear any mention of fire when the flight
contacted haim, It 13 probsble that static and interference from olher radio
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recelvers prevented him from hearing the complete message. Before further
transmssion from the aircraft could be made 21l electrical power was lost,
consequently the Gage Fare Department was not at the airport when the air-
craft landed., It 1s doubtful that the available fire equipment would have
been able to extinguish the fire had 1t been alerted and present at the time

of the landing.

The Board wishes to commend both Captain Pedesky and First Qfficer
MacDonald who, under the emergency conditicns present, effected a safe landar
at nipht, without aircraft lights and only the airport beacon as guidance.
Miss Miller, the stewardess, 1s also to be complimented for the prompt and
efficient manner in whaich she gupervised the evacuation of all passengers frc
the burming aireraft without injury to any of them,

Findings
Upon consideration of all avarlable evidence the Board finds that:
1, The carrier, the aircraft, and the crew were properly certificated,
2. The flight was dispatched in accordance with company procedures.

3. The total weight at takeoff was 71,143 pounds which was less than th
maxymm allowable and the disposable load was properly distributed with respe
to the center of gravity of the aircraft.

L. The flight was routine until, when in the vicinity of Gage, Oklshoma
fire occurred in number 3 nacelle,

S. A generator bearing failure resulted in extreme frictional heat whic
weakened or burned through adjacent inflammable fluid lines and igmited the
fluid.

6, The intense fire caused the number 3 engine to drop off in flight
resulting in a complete loss of electrical power.

Probable Cause

The Board determines that the probable cause of this accident was a
bearing failure of the number 3 engine generator causing extreme frictional
heat and the release of inflammable fluid which igmited in flight.

BY THE CIVIL AERONAUTICS BOARD:
/s/ CHAN GURNEY

/s/ HARMAR D, DENNY

/s/ JOSH LEE

/s/ JOSEPH P. ADAMS
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Investigation and Hearing

The Civil Aeronautics Board was notified of the accident at OLLS,
June 15, 195Lh. An investigation was immediately initiated in accordance
with the provisions of Section 702 (a) (2) of the Civil Aercnautics Act
of 1938, as amended, A Special Investigation was held and depositions
wore taken at FortWrth, Texas; Kansas City, Missour:; Santa Momica,
California; and Maple Heights, Ohio,

Air Carrier

Great Lakes Arwrlines, Inc,, is a large, irregular carrier, incorporated
in the State of New York, with its principal place of business in Burbank,
Califormia. It operates under Letter of Registration No, 810 1ssued by the
Civil Aercnautics Board and an operating certificate issued by the Cavil
Aeronautics Admrnistration. These certificates authorize the company to
transport by air perscns or property within the continental limits of the
United States.

Flight Personnel

Captain Charles F, Pedesky, age 30, was employed by the company
April 1, 1950. He held a currently effective airline transport certificate
with an appropriate rating for the subject aircraft. He had a total of
8,000 flying hours of which 2,750 were in C-Sh type equipment, His last CAA
physical examinaivion was accomplished February 26, 195k,

First Officer Frank J. MacDonald, Jr., age 33, was employed by the
compary May 27, 1953. He held a currently effective airman certificate wath
commercial, multi-engine land, and instrument ratings. He had a total of
9,100 flying hours of which.200 were in C-5j type equipment. His last CAA
physical examination was accomplished March 18, 195l

Stewardess June E, Miller was employed by the company June 30, 1953.
The Aircraft

N 30070, a DouglasC~Sh-G, was owned by the Unmited States Air Force
and was leased to Great Lakes Airlines February 1950. The aircraft was
currently certificated by the Civil Aeronautics Admimistration and had a
total of 21,923 flying hours. It was equipped with Pratt and whitney
Models R-2000-9M} and R~-2000-9 engines and Hamilton Standard 23E50-505
rropellers.



