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TRANSCONTINENTAL AND WESTERN AIR,

The Accident

Transcontinental and Western Alr's
Lockheed Model 049, Constellatiomn,
NC-86508, crashed into Delaware Bay at
0939, May 11, 1947, while on e local
training flight. The aircraft was de-
molished by impact with the water and
subsequent explosions, which resulted 1in
fatal injuries to the four crew members.

History of the Flight

NC-86508, herelnafter referred to as
Aircraft 508, was temporarily assigned
to the New Castle County Airport, New
Castle, Delaware, for use in the transi-
tion training program of the Interna-
tional Division of Twa. Aircraflt 308,
with a flight instructor, a student cap-
tain, a flight engineer instructor and &
student flight engimneer aboard, was
cleared for a local training flight and
departed New Castle at 0817, May 11,
1947. The aircraft was observed at ap-
proximately 0930 cireling the airport at
the Cape May Coast Guard (Qperating Base,
Cape May New Jersey, at an approximate
altitude of 1,200 feet, and shortly
after, was observed one mile south of
Cape May Point flying in a westeriy di-
rection toward the Brandywine Shoal
Lighthouse.

The alreraft approached the light-
house at an altitude of approximately
2,500 feet in streight and level flight.
While still east of the lighthouse, the
aircraft was observed to start a left
turn, and as the turn progressed; the
bank increased sharply. As the turn
continued, the aireraft assumed s nose-
down attitude, and entered what apveared
to be a tight diving spiral to the lefy,
which witnesses describe as continuing
for elther 3/4 or 1 3/4 turns. After
the rotation was stopped, the aircraft
eontinued its descent in a steep diving
attitude. As partial recovery from the

lAll times referred to herein are EasterD Daylight
Saving and based on the 24-hour clock
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dive was being effected, a loud roar of
the engines was heard. The alrcraft
struck the water in a nose-down attitude
at am angle of approximately 459. After
impact, two or three muffled explosions
were heard followed by smoke and fire.

investigation

Investigation disclosed that the air-
craft had crashed in 6 te 20 feet of
water approximately 500 yards south-
southeas: of the Brandywine Shoal Light-
house. Nearby fishing boats, located et
various bearings from the point of im-
pact, immediately proceeded to the scene
of the secident to render assistance,
but there were no survivors. Three wal-
lets, the back of a seat, an oxygen
tank, a landing light, and miscellaneous
papers were found Ticating and were re-
covered.

Biving operations were initisted on
May 14, by the Unilted States Navy under
the direction of Board personnel. Prior
tae the arrival of the Navy divers, and
during the diving operations, which were
continued tnrough May 20, grappling op-
erations from smell boats were glsoc con-
ducted. The diving and grappiing opera-
tions resulted in the recovery of sev-
eral pleces of the aircraft structure
and one cylinder from Ne. 3 englne. In-
spection of these parts revealed excep-
tionally high impact forces and complete
disinfegration of the aircraft due to
impact and subsequent explesions. The
Navy was reguested to make underwater
photograpns of the wreckage but the
murkiness of the water prevented satis-
factory coverage.

The Navy furnished its best avallable
equipment for the salvage operations.
However, the strong current and the
roughness of the water over the rela-
tively unprotected shoal on which the
aircraft erashed made the salvage opera-
twons exceedingly difficult. Further-
more, considerable diff.culty was expe-
rienced in locating parts of the
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wreckege and as salvage operatlions pro-
gressed the current moved parts of the
wreckage and other parts became buried
in the sand. Qperations were discontin-
ued when 1t became apparent that further
salvage was lmpractical.

Testimony indicated that the 1,000
pounds of ballast, which is carried on
Hodel 049 transition training aircraft
to provide a proper center of gravity,
was properly loaded and secured. In-~
spection of company maintenance records
indicated that the alrcraft was in air-
worthy condition at the time of its de-
parture from New Castle and that the
aireraft had undergone a 50-hour check
immedtately preceding the last flight.
Captain R. E. Weeks, the flight instruc-
tor on the fatal flight, had flown this
alreraft on the flight immediately pre-
ceding the last 50-hour check and no
discrepancy of any consegquence was re-
ported. No radio reports were recelved
from the alrcraft to indicate that any
difficulty had been experienced prior to
the aceident.

While east of the lighthouse, prior
to the start of the last turn, witnesses
stated there was a perceptible change in
the sound of the engines as 1F an engine
or englnes were being throttled. Wit-
nesses also stated there was no explo-
sion or fire prior to impact, but some
testified that there was a structural
fallure during the attempted pull-ocut
immediately prior to impact.

The flight was cleared on a visual
£light plan, At the time of the acci-
dent, weather reports indlcated that in
the vicinity of the Brandywine Shecal
Lighthouse the sky was clear, the visi-
bility was approximately 8 miles, the
surface wind calm, the winds aloft
northwesterly, light to moderate, and
the air smooth.

The International Division of Trans-
continental and Western Air maintains
its central tralning school at the New
Castle County Alrport. The curriculum
of the school, which has been approved
by the Civil Aeronautics Administration
includes flight instruction in Model 049
aircraft and during the course of such
instruction, engine failures which would
not normally be experienced in scheduled
operations sre simulated for the purpose
of familiarization with the flight char-
acteristics of the aireraft under such
conditions. The curriculum does not
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specify a minimum altitude for the con-
duct of these operations.

A review of the flight tralning re-
quirements of the curriculum for Model
049 aircraft indicates a minimum of 13
hours of flight traiming is required and
up to the time of this fiight, Captain
McEKeirnan had cbtained 7 hours of the
required flight instruction. There re-
mained 10 minutes of air work,? 1 hour
and 50 minutes of day landlngs and all 4
hours of simulated instrument time. -

Training flights are conducted with
and without control boost for pilot fa-
miliarization. The boost, in this in-
stance, 15 a hydraulle system designed
to give the pllot mechanical sdvantage
in the operation of the control sur-
faces, In the Model 049 ailrcraft, the
mechanical advantage 1s 9 to 1, and con-
sists of a primary and secondary system
which are actuated by hydraulic pumps
located on the Nos. 1 and 2 engines and
the Nos. 3 and 4 englnes respectively.
In additlon, the emergency system, which
actuates only the rudder and elevator,
is located in the tail cone. The source
of power for the latier system 15 elec-
tric hydraulic pumps.

The flight had been properly cleared
on a local flight for the purpose of
giving a student captaln and a student
fiight emgineer transition flight train-
ing. Captaln Weeks, the instructor, a
captain on the International Division,
had accumulated a total of 3,300 hours
flying time, of which 155 hours had been
obteined in Model 049 aircraft. He had
been an instructor at New Castle since
August 1, 1946. This was his first
flight with Student Captein McKelrnan,
who had accumulated a total of 3,795
hours mostly in DC-3 type aireraft, had
learned to fly in 1941, and was employed
by TWA as a Student First Officer in
Jurnte 1942. Captain McEeirnan had been
promoted to captaln June 1, 1945, and,
prior to his assignment to New Castle
for International Division captain
training, he had been flying in the
Transcontinental Division of TWA. Upon
his assignment to New Castle, he had
first been given transition training on
Douglas C-54 type alreraft and had com-
pieted this training on March 9, 1947.
On March 22, 1947, he received the first

zﬁir work, in this instance, refers to such maneu-
vers as turns, glides, climbs, engine feathering ez-
ercises, etc
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of six instruction flights i1n Model 049
aircraft.

Flight Engineer ILuke Vollack, the
flight engineer instructor, had accumu-
lated a totzl of 3,060 hours flying
time, of which approximately 190 hours
had been obtained 1n Model 049 atrcraft
and he had been an :nstructer since
February 3, 1847. Student Flight Engi-
neer M. W. Heller nad accumulated a
total of 17 hours in Model 048 aircraf't
while assigned to the school at hew
Castle

It 15 not definitely known which
pilot was occupying the pilot's seat at
the time of the accldent but 1l 1s very
probable, since 1t was a training flight
and Captain McKelrnan had progressed
more than half-way through the course in
his flight training, that he was in the
pilot's seat and that Captain Weeks was
in the co-pllot's seat.

During the course of the investiga-
tion 1t was revealed that, while on a
recent instruction flight. Captain weeks
and a student captain had an unusual ex-
perience 1n a Model 049 aircraft At
the time the altitude was 7,000 feet,
boost was on the elevators only, and
both right engines were throtiled.
Bankea turns of 15 and 30 degrees, al-
ternating to the right and left, were
pewng practiced and, in order for the
student to maintain an alir speed of 170
miles per hour, as reguested by Captain
Weeks, there was a gradua) loss of alti-
tude At approximately 5,500 feet alti-
tude, Captain weeks informed the student
that a constant altitude could be main-
tained in the banked turns by either
feathering the throttled engines or sim-
ulating a feathered condition by 1n-
creasing the power to 13 inches of mer-
cury. In this instance, the power was
increased, following which an attempt
was made to roll out of a 30 degree left
bank, however, the aircraft weuld not
respond to the controls. Rudder trim
was then applied without effect. As
the bank became steeper, the nose began
to go down. Captaln Weeks, at this
time, assisted the student on the con-
trols in attempting to recover, but both
of the pilots were unable to decrease
the bank As the air speed increased,
the bank became steeper and the nose
continued to drop. Captain Weeks then
throettled Nos 1 and 2 englnes, however,
this aetion 1ncreased the bank. Power
was then applied to all four engines but
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gt111l, wath both pilots on the controls,
they were unable to effect a recovery.
The bank had irecreased to approximately
80 degrees when control boost was en-
gaged and 1mmediatel) the aireraft was
brought under control. An air speed of
apprroiimately 280 miles per hour was ob-
tz.med and approximately 2,000 feet or
altitude were lost during the mareuver.

Discussion

The transition flight training screa-
ule does not specify the instruetion toc
be given on cach flight, but the in-
structor, by checking the personnel rec-
ord sheet 1n the student's flight train-
ing jacket, determines the instruction
for the subseguent flight period. Tnis
record also indicates the grades and anj
pertinent remarks made by the flight .r-
structor. The flight transition re-
quirements specify a wminimum of 4 houws
simulated instrument time dnd up to the
time of the flight involved, Cavptain
McKeirnan had no instrument time in
Model 49 aircraft.

It 1s reasonable to assume that Cap-
tain Weeks, in reviewing his studert's
record, observed the previous type of
instruction and flight time. Due te
Captain McKeirnan's lack of instrument
training in Model 049 aircraft and hav-
1ng completed all but 10 minutes of the
airwork, 1t 1s possible that on this
flight Captain McKeirnan was under the
hood as the lighthouse was approached

Captain McKeirnan was considered by
the company to be progressing satisfac-
torily in his transition training, how-
ever, hirs flight training record indi-
cated that he was particularly weak 1in
his ability to maintain altitude in
turns at reduced speed The change ir
the sound of the engines heard by the
witnesses would indicate that one or two
engines were throttled in order that he
might practice turns under these power
conditions Daifficulty in maintaining a
constant altitude could be 1ncreased by
one or two engines on the same side
being throttled and not having the air-
craft completely trimmed for this condi-
tron of flight would further aggravate
the situation. Once tne nose ot the
aarcraft dropped, recovery would be at-
tempted. In this instance, 1t appears
that recovery was attempted. but not
enough altitude remained to recover
prior to striking the water



The investigation revealed that the
Hodel 049 aircraft from the original
concept was designed to include control
boost due to the high control forces
that would be necessary to maneuver the
aircraft. It 1s possible to fly the
gircraft without boost, provided it is
trimmed for the particular condition of
flight, but due to the mechanical advan-
tage with boost and the resultant light
control forces required; normal practice
is always to use it.

During transition training, portions
of the flight are usually conducted
without boost under various power condl-
tions to give the student the feel of
the aircraft under such conditions. Had
the maneuver incident to the erash been
entered without boost; there were avail-
ghle the primary, secondary, end suxil-
iary boost contrel to ald in recovery,
or had the maneuver been entered while
using any one of the three systems,
there were available the remaining two.
The evidence indicated that the aircraft
recovered from what appeared to be a
tight spiral, that the wings were fairly
level, and that there was a definite im-
provement in the pull-out attitude of
the alrcraft prior to striking the
water. (Bee Appendix I.)

It 1s possible there could hayve been
a structursl failure immediately before
impact due to excessive loads imposed
upon the aireraft structure in an at-
tempt to effect recovery. The evidence
indicates the eircraft had accelerated
to a high speed at the time 1t was re-
covering from the dive following the
tight spiral, and the force applied to
the controls of the aircraft to avoid
the water at this low altitude may have
exceeded the design load of the struc-
ture. The loud roar heard shortly be-
fore impact was probably the application
of power to the englnes.

Every effort was made to recover the
wreckage as 1ts salvage was conslidered
most imporiant in determining whether
structural or equipment malfunctioning
contributed to the cause of the acci-
dent., As only minor parts of the air-
craft were salvaged, it is impossible to
make a finding in this respect. In the
absence thereof 1t 18 necessary to rely
primarily upon the testimony of lay wit-
nesses. It 1s apparent thet the cause
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of this accident lies in the loss of
control of the aircraft by the flight
crew; however, due to the meager evi-
dence available, it 1s not possible to
determine whether this loss of control
was a result of faillure of the flight
contrels or control system or the em-~
rloyment of improper technique in the
use of the flight controls by the crew,

Findings

Upon the basis of all available evi-
dence, the Board finds that:

1. The company, aircraft, and crew
were properly certificated for the
flight.

2. The total weight of the aircraft
at the time of departure was less than
the maximum allowable, and the load was
distributed with respect to the center
of gravity within approved limits.

3. The flight progressed normally un-
ti1 approaching the Brandywine Shoal
Lighthouse where & turn to the lefi was
established with sharply increasing
bank.

4. This turn was continued until the
ailreraft assumed a nose-down attitude
and entered what appeared to be a tight
spiral.

5. Rotation of the airecraft stopped
and its descent continued in & steep
diving attitude.

6. Partial recovery from the steep
diving attitude was effected but the
alrcraft crashed into the water before
complete recovery could be made.

7. The aircraft was demolished by im-
pact and subsequent explosions.

8. No radlo contacts were receilved to
indicate any difficulties on board the
airecraft,

Probable Cause

The Board finds that the probable
cause of this accldent was loss of
control of the aircraft for reasons un-
determined.

BY THE CIVIL AERONAUTICS BOARD-

/s/ OSWALD RYAN
/s! HARLLEE BRANCH
/s!/ JOSKE LEE



Appendix |

ELEVATOR BOOST CONTROL FAJLURE IN A MODEL OHO AIRCRAFT

During the course of the investiga-
tion of this acecident, information was
recelived concerning the fallure of the
elevator boost control unit on a Model
049 aircraft while cruilsing at an alti-
tude of 19,000 feet, This fallure re-
sulted in leoss of control until the
emergency elevator control was engaged.
The loss of control was indicated by &
sudden excessive c¢limb which was impos-
sible to overcome by forward pressure on
the yoke. The pllot, in attempting to
stop the excessive climb, placed his
feet on the control column and exerted
sufficient pressure to break his seat.
The angle of climb increased and as the
aireraft started a turn to the right,
Nos. 1 and 2 engines were throttled, at
the same time the 4 hydraulic suction
shutoff valves were closed and the air-
eraft entered a diving turn to the left.
Nos. 3 and 4 engines were then throttled
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and as the emergency elevator conirol
was at this time engaged, the ailrcraft
was brought under control to straight
and level flight.

A teardown inspection of the elevator
boost control valve disclosed faulty
locking on the ball shaft assembly as
the csuse of the loss of comntrol. This
permitted the ball shaft to unscrew and
restricted the movement of the control
valve until finally the control valve
went "over" center and the elevator be-
gen to travel upwards and could not be
held by forward pressure on the control
column. In this instance the aircraft
had suffieient altitude in which to ef-
fect recovery to straight and level
flight.

The incorrect cockpit procedure in clos-
ing the hydraulic shutoff vaelves, which had
the effect of freezing the aileron and
rudder control, should he noted.

{5)



Supplemenfai Data

Invesﬁq&ttm aad Hearing -

i The _;(.‘._1?1_1 Aeronautics Beard recelved
";.notif éation of the accident at 1450,

S 1 __}.94';, ami immeciia.tely 1n1f.iated
mﬁ.ini'estigntion in accordance with pro-
;,__'.'visinns of Section 702 (a) {2 of "the
Cetviy 1eronant1cs Act of 1938, as-

- amendeéd. - An eir safety investigetor of
ithe Board's !iew York Office arrived at
ﬁhe '_;seene ‘of the gecident at 1750 the
Gdame ‘day’ mnd later was assisted in the
“‘investightion by other members of the

. gaPeéty Bureau's staff., A public hearing
-.was ordered and held in Wilmington,

}}eIn aré; uay 27 and ‘28, 1947.

g..ﬁsr Carrler

Transcontinental ang \e'estern Air, In-
cor-pﬁut.ed, operating under laws of the
;i gtate of Pelaware and heving estabiished
" hendquarters . in New York, New York, was
" :gopdueting a training program for flight
.- personnel’ of its International Division
- st New Castle, Delaware., The training

- school, including both flight and ground
i _curriculums, was approved by the Civil

- ".kErnnautics Administra.tion.

i FI :aﬁt ?ersonnel

o Capt.nin Rebert Eugene Weeks, age 30,
..'_'o,f‘ ‘Klsmere; Delaware, flight instructor
- in'command of the aircraft, possessed a

alid ‘airline transport pilot rating and

1 until the- date of the sccident had accu~

: .Vmulatefi a total of 3,300 hours f}.ying

. time, of which 155 had been obtelned in
: Model 049 alreraft. <Captain Patrick

' Steven NMcKeirnan, sge 28, of Pomeroy,

. #ashington, student pilot of the air-

- eraft, possessed a valid airline trans—
- port pilet rating and until the date of
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the  aceident had. accurulated a total of
3,785 hours flying time, of which 7-1/2
hours had been cbteined in Model (M9
aircraft. Both Captain Weeks and Cap-
tain McEelrien had learned to fly in ci-

- vilian avidtion and -had no milltary ex«

perience. Flight Engineer Luke Vollack,
age 25, of Cheyenne, Wyoming, the flight
engineer instructor on the aircraft,

possessed an alrcrafti and engine mechan- -
1¢ts rating and until the date of the

-accident had accumulated a total of

3,060 hours flying time, of which ap-
proximetely 190 had been obtained in
Model 048 aircraft. Student Flight En-
gilneer Martln wWillism Heller, =age 30, of
Baliimore, Maryland; possessed am sir-
eraft and engine mechanic's rating and
until the date of the accident had ob-
tained 17 hours flying time in Model (49
alreraft. All flight crew personnel
were properly certificated ard qua.lified
for their respective duties.

The Aircraft

NC-86508, a Lockheed Model 048 Con-
stellation, was coperated and registered
in the name of Transcontinental and
Western Air, Incorporated, The aircraft
had accumulated s total of 2,214 hours
since its menufaciure in November, 1845.
It was equipped with four Wright
B-3350-35 engines on which Hemilton
Standard propellers were installed. En-
gines Nos. I, 2, and 4 had been operated
a total of 371 hours since overhaul and
Xo.. 3 engine 391 hours. AL the time of
departure from New {astle, the total
welght of the alreraft was 15,870 pounds
less than the allowable maximum gross
and the load was distributed with re-
spact to the center of gravity within
approved limlts.
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