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The Accident

At approximately 2258,% March 10,
1948, Delta Air Lines' Flight 705, a
DC-4, airplane NC 37478, crashed and
burned 150 feet beyond the north boundary
of the Municipal Airport, Chicago, Illil-
nois. Eight of the nine passengers and
the four crew members were killed, and
one passenger was serlously injured. The
aircraft was destroyed.

History of the Flight

During the day of March 10 the airplane
hed been flown from Miami to Chicago, and
had operated normally. The landing at
Chicago was accomplished at 2106, at which
time the temperature was 12 degrees
Fahrenheit, and there was dry snow and
ice on the field. During the one hour
and 51 minutes that the airplane was
parked, it was serviced with fuel and
given a routine turin-around inspection.

At approximately 2245 the alrcraft
departed from the ramp with the follow-
ing crew® Captain Grover L. Holloway,
First O0fficer John S. Disosway, Purser
Marvin Glenn Hairston, and Stewardess
Sue Lou Young. The aircraft carried
nine passengers, 1,800 gallons of fuel,
and 628 pounds of cargo. The total
weight of the airplane, 55,087 pounds,
was less than the maximum allowable, and
the load was properly distributed with
respect to the center of gravity. A
light, dry snow was falling. The ceil-
ing.was reported to be 5,500 feet and
the visibility seven miles. The wind
was north-northwest at 14 miles per hour.

Flight 507 was parked near the end of
the right north-south runway for approxi-
mately eight minutes during which time
observers heard the engines being "run-
up™ for the "pre-takeoff check." Take-
off on the right north-south runway was
started at 2257. The take-off roll and
the first part of the climb appeared to

%411 times referred to herein are Central Standerd
and based cn the 24-hour clock.
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be normal unt:l the aircraft nadopro—
gressed three-guarters of the way down
the runway, 2t wnich time 1% had reached
an altitude betlween 150 ead 200 feet.
Then, while sti11l within the airport
boundaries, 1t assumed & very sieep, near
vertical, climbing attitude. Adrpori,
tower, and flight persomnel observing
from the ground believed the flight to be
in difficulty, end though no distress
signal was received from thé airplane,
the tower prompoly telephoned the crasn
and fire facillties on the Tield. At 2zn
zltitude between 500 and 800 feet the
airplane appeared to stall; snd the mnose
and right wing dropped. A partial recov-
ery from the stall was made berore the
aircraft crashed to the ground and durst
into flames.

Investigation

The aircraft struck the ground ac
about & 23 degree angle from she hHori~
zontal. An impression of the bottom part
of the four engine nacelles and the land-
ing gear was made in the frozen earth 150
feet north of the end of the right nerth-
south runway and 218 feet east of its
center line. Approximately 70 feei for-
ward from where the engilnes struck %the
ground, the tail assembly was found irn am
upright position. It had broken from thé
rest of the airplane 72 feet aft of the
nose.

The mein section of the wreckage, con-
sisting of fuselage, wings, and engines,
came to rest 90 feet forward of the tail
assembly. It had been largely destroyed
by impact and fire. Nothing remained of
the fuselage except the botvom skin and
flooring. Both the right and left wings
were almost entirely consumed by fire.
The nose and cockpit sections of the
fuselage were completely crushed. The
main and nose wheel landing gear assemb-
lies were in an excended and leocked
position. The flap extension cylinder
was in a position of 12 degrees Tlaps
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“ow Bodies of both pilots were in
the1r _copective seats with safety belts
cecurzly Tastened.

Tne mattern of the engine and propel-
ler damsge was similar in that all four
evg.nes had fractured cylinder heads on
the Joser side, and all four propellers
had one fractured blade at the shank end.
Furthermore, all four engine nose sec-
trons were broken free of the power sec-
tions waith the propeller reduction gear
assemblies remaining with the preopelliers.
Al: propelier blades were badly bent and
twisled. No evidence of in-flight fire
was [ound either in the powerplant induc~
tzon systems or englne nacelles, nor were
there any zndications of engine malfunc-
Tromang.

T~ evamination of the taill section
“rused that the spars and the hori-
zoatal surfaces had not been displaced in
tne structure. Though the control cables
for che elevators, and elevator trim tab,

and (a2 ruader were broken, they were
sti1] cepable of operation. The settings
of the irim tabs and all flight controls
were normal for take~off. The elevator
tria vab control was between 3/4 and
1-1/4« degrees nose down. All the servo-
ur.t engaging centrols for the automatic
piiln: werz found in the "off" position.
These units were bench-checked, and the
override.ng valves found to be in good
condiliion. The elevator gust lock mech-
anxsim in the empennage with spring and
lock nuis intact operated normally, and
was 1ia the unlocked position. The cock-
pic gzust lock gquadrant, however, was in
the reised or locked position. Fresh
marks end abrasioms on the quadrant in-
diuceved that the gust lock control had
been raised from either the force of im-
pect or the activities of crash and
rescue sersonnel.

The internal mechanisms of- the eleva-
toe conrrois and elevator trim teb con-
trels ere closely inspected for evidence
of Zoreign matter whick might have re-
strycied trear movement; however, no in-
dicatzon vas found that their movement
had been rescricted by any foreign mat-
ter The entlire elevator and elevator
trim taeb conirol systems in a similar
airplanz were inspected from the control
pedestal to the point where the cables
leave the [useiage to determine whether
these vabies could become fouled by ice.
Particular atiention was gilven to areas
arcund fair-leads and pulleys tec deter-
mine whether snow tracked into the cabin
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might have melted, dripped onto the
cabjies, and frozen. This did not appear
possible.

A study of the synoptic weather charts
indicated that during the time of the
flight from Miam:i to Chicago a cold
front extended northeast from central
Texas to Arkansas and Tennessee and then
into New England. There was a movement
of warm, moist air northward from Texas
thar resulted in an area of overcast
skies and snow through Oklahoma, eastera
Kansas, Missouri, Iowa, and Indiana.
Across central Florida there was a sta-
tlonary front accompanied Ly raxn,

After denparture from Miami, ihe flight
was conducted :n above-freezing tempera-
tures as far as Atlanta. North of
Atlanta, the only precipitation en-
countered would have been dry snow for
short periods of time. The Tlight
ianded at Covington, Eentucky, where no
precipitation was falling or had fellen.
From Covington northward, sub-freezing
temperatures existed, and there were
areas where dry snow was falling. Snow
was not falling at Chicago when the
flight arrived at 2106. However, there
was snow and ice on the field, but since
freezing temperatures had prevailed for
some time, the landing area was dry.

4 light dry snow began falling at
Chieago Airport at 2136, and continued
while the airplane was given a turn-
around inspection and serviced with fuel,
There was no evidence that snow, ice, or
Sslush had adhered to any part of the air-
plane, or had been fracked into the cock-
plt by the servicing personnel while the
elrcraft was at Chicago.

Weather at the time of take-off from
Chicago was reported to be: Ceiling
5,500 feet overcast, lower scattered
cleouds at 2,700 feet, visibility seven
miles, lignt snow, wind from the north-
west at i4 miles per hour, temperature
10 degrees, dew point six degrees. No
turbulence was reported in the vicilnity
of the airport immediately before or
after tre accident.

Captain Holloway, age 38, held an air-
line transport pilot rating. At the
time of the accident he had a total of
approximately 9,830 flying hours, 1,611
of which were in DC-4 type airplanes.
Farst Officer Disosway, age 25, also held
an airline transport pilot rating. At the
Lime of the aceldent he had a total of
approximately 2,976 flying hours, 1,366
of which were in DC-4 type airplanes.
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Analysis

The possibality of wmwechanical or
structural failure as a cause of this
accident appears to be exiremely remote.
¥o evidence was found to indicate that
the control cables or control surfaces
had been restricted by foreign matter,
nor was any indication found of struc-
tura]l defect except that which resulted
from impact. The bent and twisted pro-
peller blades showed that all engines
had been developinz power, accordingly,
engines could not have been a contribut-
tng factor. There was also a Jack of
evidence that ice had formed on or
ground any of the control surfaces or on
their actuating cables or mechanisms. At
the time that the flight landed at
Chicago and during the period Lhat the
airplane remained on the ground, sub-
freezing temperatures prevailed. Condi-
tions were not conducive to the forma-
tron of ice for the air and runway sur-—
faces were dry. Furthermore., the in-
spection of a similar airplane disclosed
no possibility that water from melted
snow which might have been tracked into
the cabin could have draipped and frozen
on any of the control cables.

There 1s a possibilaty that the acci-
dent resulted from taking off with the
elevator trim tabs set for nose hagh
flight. Had this been true. excessive
control column pressures would have
built up rapidly as air speed increased
during the take—off and climb. However,
the adjustment of the elevator trim tab
control to a take-off position would have
been a simple and routine operation. It
should also be noted that the slevator
trim tab was found in approximately the
neutral position. Therefore, though
there is the possibailaty that the air-
plane took off with the elevator tram
tab set for nose haigh flight, 1t does
not appear to be a probable cause of the
gecident.

Since all the servo-unit engaging
controls for the automatic pilot were
found in the "off" positaon, 1t is be=
lieved that the automatic pilot was not
a contributing cause. Even had the
automatic pilot been inadvertently en-
gaged before or during take-off 1t would
not sccount for the accident. The over-
riding valves were found in good condl-
tien, and the crew could have over-
povered the automatic pilot before the
girplane reached a dangerous climbing
attitude.
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There 1s also a possibility that the
elevator gust lock mechanism was locked
during the take-off roll and initial
climb, then released too late to permit
regaining control of the airplane. The
elevator locking mechanism may have been
engaged either because the crew neglected
to unlock 1t; or because, having released
the control handle from the locked posi-
tion, the handle was not placed com-
pletely down, and the elevator locking
mechanism remained locked. There might
have been a brief case or some similar
object on the floor of the flight deck
vhich prevented the control handle from
completaing its full travel to the down
or "off" posiation. An airworthiness di-
rective dated August 16, 1847, was issued
by the Administrator of Civil Aeronautics
which reguired that the gust lock handle
be equipped with a positive latch to hold
it in the full down or "off* position. Com-
pliance was required to be made not later
than Apral 1, 1948, which was three weeks
after the date of this accident. NC
37478, the airplane involved in this ac~—
cident, was the only one in Delta's fleet
which had not been moedified in compliance
with the airworthiness directive.

The possibility of the gust leck being
engaged 1s suggested by the results of
test flights durang which a DC-4 was
flown off & runway with the elevator
controls held in the locked position.
Flaps were extended 15 degrees and the
elevator trim tabs set for mormal take-
off. In all of these tests the airplane
performed similarly. At approximately
110 miles per hour indicated air speed
the main wheels left the ground, and at
approximately 120 miles per hour the nose
wheel left the ground. The first part
of the climb was normal but at approxi-
mately 130 miles per hour the climb angle
steepened. At 145 miles per hour the
climb angle had increased in excess of
35 degrees. The change of attitude was
not excessively violent but was a posi-
tive change from a normal climb angle to
one extraordinarily steep, which would
have resulted in a power on stels 1if the
elevators had not been used to correct
the steep climb angle. The steep climp
noted 1n the test flights suggests that
the elevators may have been locked 1n
the Deltsa airplane. However, there were
dissimilar characteristics between the
flight pattern of the Delta airplane and
the pattern noted in the tests. First,
the nose of the Delta airplane was ralsed



u

before the main landing gear lef't the
ground, whereas the main landing gear
wheels left the ground before the nose
wheel in the test flights. Secondly, the
Delta airplane was observed in a near
vertical degree of climb, while the elimb
angle in the test flights was observed
only to be in excess of 35 degrees. Be-
cause of these differences in the flight
patterns, the tests do net materially
support the theory that the gust lock
mechanism was engaged i1n the Delta air-
plane.,

It should also be noted that the com-
plete execution of the Delta Airlines’
"before take—off check list" would have
included not only the placement of the
gust lock control in the "off" position
but also the testing of the controls for
full and free travel. In vaiew of the
fact that the weather conditions were not
conducive to the formation of ice, and
that no evidence was found to indicate
structural or mechanical failure or the
restricting of the cables or control sur-
faces by foreign matter or ice, it would
he reasonable to assume that 1if the con-
trols operated normally before take-off
they should have operated normzlly during
the take-off roll and c¢limb. Further-
more, a complete execution of the "before
take—off check last" would have included
the setting of the trim tab controls for
tale-of f which would have eliminated the
possibility of the flight taking off with
the elevator trim tab set for nose high
flight.,

In summary, no evidence was found to
indicate that structural or mechanical
fajlure was involved in the cause of this
accident. The flight pattern indicated
clearly that there was a loss of longi-~
tudinal control of the airplane. But
there is not sufficient evidence from
which to make a determination that any of
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the three possibilities discussed was the
probable cause of the loss of control of !
the aireraft.

Findings

On the hasis of all avallable evi-
dence, the Board finds that:

1. The airplane, crew, and carrier
were properly certificated.

2. There was no evidence to indicate
that there was mechanical malfunctioning
or structural failure of the airplane
prior to the time of impact.

3. Weather before and at the time of
the accident was not conducilve to the
formation of ice.

4. The total welght of the airplane
was less than the maxaimum gross and was
properly distributed with respect to the
center of gravity.

5. The teke-off and initial c¢limb
appeared normal.

6. Approximately three-fourths of the
way down the runway at' an altitude of
between 150 and 200 feet, the airplane
assumed & very steep climbing attitude.

7. At an altitude between 500 and B0
feet, the airplane stalled, crashed to
the ground, and was destroyed by lmpact
and fire.

Probable Cause

The Board determines that the probable
cause of this accident was the loss of
longitudinal contrel of the airplane.
The cause for the loss of control remains
undetermined.

BY THE CIVIL AERONAUTICS BOARD,

/s/ JOSEPH J. O'CONNELL, Jt.
/s/ OSWALD RYAN

{s! JOSH LEE

fs/ HAROLD A. JONES

[s! RUSSELL B. ADAMS



Supplemental Data

Investigation and Hearing

The €ivil Aeronautics Board received
notification of the accident on the morn-
ing of March 16, 1948, from the Chicago
Municipal Airport Tower and immediately
initiated an investigation in accordance
with the provisions of Section 702 (a)(2)
of the Civil Aeronauties Act of 1838, as
emended. As part of the investigation
tue hearing vas held April 8, 1948, at
fhicago, Illinois.

kir Carrier

Delta Air Lines, Inc., 1s a Louilsilana
corporation with general offices in
Atlanta, Georgia. The company was
granted the authority teo opercte into
Chicago by the Cival Aeronautics Board in
1845,

Flight Personne!

Captain Holloway, age 36, held an air-
line trensport pilot rating: and at the
time of the accadent had a total of ap-
prexamately 9,830 flying hours, 1,611 of
which were in DC-4 type airplanes. Ex-
cluding a peraiod of mil:ztary leave, he
had been employed by Delta Air Lines
since 1938. For more <han two years he
had flown the Chicago-Miami route of
Flight 705. His last (LAA physical
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examination was on June 20, 1947. First
Officer Disosway, age 23, held an airline
transport pilot rating; and at the time
of the accident had a total of approxi-
mately 2,976 flying hours, 1,366 of which
were in DC-4 type airplanes. After ob-
taining flying experience in the U. S§.
Army Air Forces, he was employed by Delta
Alr Lines as a first officer in 1946.

His last CA4 physical examination ~as on
June 4, 1947, at which time he was found
qualified to act as a first officer.

The Aircraft

NC 47478, a Douglas C-54-4uC, was a
C-54B manufactured November 14, 1944,
and subsequently modified to a DC-4. The
aircraft was owned and operated by Delta
Alr Tanes and was currently certificated
by the Civil Aeronautics Administration.
It had been flown a total of 6,509 hours
since the time of its manufacture, and
had accumulated 164 hours since the last
1,000-hour overhaul. The four Pratt &
Whitney twin wasp engines, one through
four respectively, had been flown 4,078;
3,784, 3,623; and 4,128 hours. At the
time of deperture from Miami the total
weight of the aircraft was less than the
certificated gross weight, and the load
was distributed within approved limits
with respect to the center of gravity.
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