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REPORT OF STRUCTURES AND AEROCDYNAMICS GROUP

1. The firet point of impact of the airecraft with the ground occurred at a
distance of approximately 1000 feet bayond the actual end of runway 030 and
approximately 2400 feet to the left. At this podnt, there were clear gouges
in the earth extending in a westerly direction. There were five of these gouges
and the total distance from the first to the last measured approximately 80
feet. At the end of the last gouge is a deep tear drop shaped hole. To the
right of thils hole were five slashes &a the earth made by the blades of a
propsllar psrpendicular to the longitudual axis. The distance between these
gouges measursd approximately 47". Further along the ground path was a second
hole similar in shaps and appearance to the first hole but minus the propeller
imprints. Just beyond this second hole was a much larger one thah either the
first two. The wreckage distribution was very intense from this last hole to

the end of the wreckage pattarn.

2. The bargest plece of wreckage was the aft end of the fuselage and &m-
pennage, This plece of the aircraft came to rest with the longitudinal axis

approximately parrallel to the runway but heading backward in the reverse
diresction. All “he engines were broken loose and were located in the immediate
vieinity of the-®mpennage section. Intense fire damage to the ailrcraft was
such that much of the aircraft was melted down. The fire originated at
approximataly the first tear drop hole and continued thru=-out the remsinder

of the wreckage. The most intenss fire damgage was in thHe vicinity of the
cockpit and forward fuselage area, Very little was left of thia part of the
alrcraft. The general shape of wreckage distribution resembled a horn with
the narrow end at the first point of impact. Analysis of the impact marks

on the ground and the general wreckage distribution resulted in the evaluation
that the aircraft contacted the ground left wing low in an angle of bank of
approximately 25°. The longitudinal axis was approximately 90° to the take
off runway. This alititude was derived at by orienting the built up portion of
the outer left wing section and tip with the first gouges in the ground. It
became apparsnt that the gouges were made by the wing tip and under side of the
wing flap fairing as the aircraft was in a skidding turn. The resistance of
the ground to the motion of the aircraft slowly turned it such that engine
#1 made the first tear drop hole, engine §#2 the second and the noee the third.
The aircraft then continued in an ar¢ on the ground finally comirng to rest in
the position as indicated by the smpennage fuselage section.

Je Inspection of various parts of wreckage revealed that the main landing

gear and nose gear were in the retracted pesition. This cgnclusion was evident
due to the fact that the nas e gear actuating eXtension cylinder was out and bent
meaning gear was retracted. Each actuating cylinder on the maln gear was re-
tracted which 1s the position for gear retrscted.

[ An examination '¢f the wing lap system disclosed the following condition:
The five (5) wing flap drive screws mounted on each wing of the airplane and

progressively driven by a hydraulic driven winch near the fuselage centerline
were found in varied positione. The screws on the left wing varied from
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- degraes on the sxtrems inboard and outboard serems. This is explained by
the progressive failure of the left wing at several points, which in turn failad
ong cabla or the othar of each closad cirecult allowing the remaining cabla to
rotate tha scrawa in one direction or the other. Tha right wing drive scrows
indicats a reasonable consistant indication of approximataly five dagreas
flaps down, Tha flap drive winch was found broken locse from 1ts drive motor
and brake assambly. An oxamination of the winch am that wauld actuate its 2
limit valve showad a zaro flap condition and was verifisad by tha cabls
wrapa on the drum. Once again this could have ba2en pulled in this position as
the cablas failad during the airframe disintegratisn. It is pointad out that
" this system was equipped with symchronizing cables from asach outboard flap screw
drive to the fuselage centarline which prevents a "split flap" operationm. t

5. The hydranlic flap drive motor and braks assambly praviously mentianad

were axaminzd and no evidence of a ma!function was found. Eroksn hydraulie
linas wersa 3til]l attached to the wnit.

B The flap oparating handle, normally mounted on the rizht sida of the
flight compartment pedastal, was recoverad fram the burpad debris and found to
ba in the "Flap Up" poaition. It is pointed out that the handle 1s spring
loaded and may ba raised and dropped into any of t'» threa notchas prowided,
"Flap U'r" "Nautral®and "Flapy Dowm". It is nocessary to make a two position
positive movamant to mava the handls fram tha pesition in which it has boan

placad. It itinprdbabls the handle could have moved as a result of the airframe
disintegration.

Te Considering the foregoing it is conmcludsd that the wing flap system was
oparative prior to the impasct, the [Japs ware being raised at the tims of impact
and ware stoppad at the approximate fiva degrea positisn by the impact.

B B. Examination was mads of the slavator and ruddsr controls and lecking
il mechanism in the smpannage. Tha empennage and controls were in sood condition
6 - and sasily accassibls for inspsction. The surface control locks wer found
in an intermsdiate position batwean locked and unlecked. A study was mads 2o te

# the poaltion of thase locks prior to impact and to account [lor the intermecdiate
; position.

o 1. Assuma tha locks were locksd prisr to impact. It is likely that
> cutting of cablss during disintagration could causa less of tension in
tha locking cable. This ralaase of tension and the jarring of disin- 4

% Lg@r;tijr enablad t'® apring in the locking machanism t+ unlock thy look.
2 Inveastigation revaalad that a turnbockls on the lTocking cable was jammad
" against a pullay at fusala;e sta. #60. During further disintagration
;;‘- and rearwvard movemsnt of the ampannags, t2nsion was again reap-liad hy

the jamming to pull the mechanism in t'= intermadiate position
i study of “he pictures of the emrenna e "sfore movamant »T the

wrackama tno recover bhodias ghwag tha' tie rodder and alaratar ars in
A daflacted position very c'nsa to mautral. Thasa s rfaces may be
locked with a 59 $olaranca «act side i's SiN0C :
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l:neud by the photographs. Anothar
point is that ths movements from neutral of the elavator and ruddsr

are spproximately squal. This fact is another contribution ‘:*- the
balisf that the surfaces wers lacked prior to impact.

2., Assums the surfaces ware unlocked prisr to impact. I4 is reason-
able to assuma that eithar ons or both of thase surlaces would have baen
deflactad thru a wide angls upon impact. This is dus to the fact that
thare i3 no reatraint to movemsnt of thea contrals and during the
decalerations exasrted, and alse, dus to tha affact of the wvelonity and
the centrifugal forse in tuming, thay will be rotated far from nsutral.
Howaver, ths surfaces were found in the near neutral position. Tha
gantrol surfacs lock was found in the intermediate position. Undar the
assumption of lecks baing open, in order to bring ths slavator and
ruddsr from a large deflsction to the position near neutral, it is naec-
§88ary t4 pull on the locking cabls, The load spplisd to this cabls

during disintegratiosn is so sudden that the cabls or pullay would break first
bafore this movement sould Ba initiated,

Qs Tha allsron boost mator and pimp wars recovared from the wreckage and
teatad, Tha tests showsd the motor oparative and no indication of malfunction
sould be found. The motor brushes shomad avidance of no motor or pump opar-
ation at the time of the impact. The conclusion is that the pump was not
opsrating sithar becauss the pilot's control switeh was inthe "OF"® position

or tha ailsron surface Yook was loclked sngzaging the micro switeh and spaning the
allaron hooat circuit at tha point.

10. Bxaminations wara made on a nmbar of C-124 aircraft at Larson Air Force
Eass to detsrmine tha operating sseguance and functions of tha cockpit contrel
surfacs locking mechanism. Various inadequacissg malfunctions and inconsist-
enoiss wars notad in this apparatua, In some aireraft Just by lifting the handle
of the mechanism and allowing it to drop slightly the throttle intarleck on

the engineers quadrant was rotated out of its locking positiom which would parmit
full take=off power to be applisd. Howevar, the surface locks, that is, the
ailsrens, rudder, slsvator and ruddesr tab would still bs locked. By downward
movemsnt of ths handle on different aircraft, the alleron lock would unlock
aftar the throttls lock unlocking and somatimas ths slevator and ruddar locks
would unlock following the throttle unlocidng. On other aircraft, it was nec-

assary to push tha handle down to almost ths full down travel bafore the ailarons
would unleck.

11. Thare ia a cloth curtain that hangs in the compartmant doorway which are
naarly always opsn. It is nageassary t- pull the cartain asides for the oparation
of the handle. This is noted to draw attantion to tha fact that t'm piloet

and copilet would have difficulty in obssrving ths cantrol surface lock handle
position.

12, On this particular aircraft, SN 50-100 on the fatal flight, testimony
showsd that the studesnt flight anginsar oparated the control surface Yack for
tha talesoff. Tha instruction in tha flizht op*ration manual indicates that

in order %o unlock the surface locks it is only necessary to raise and relsass

the handle. It is possible that tha atudant flizht snginser followsd ths instructe
ion to the letter and just raised the handle to this maschanism. As ssen during

the inspesction of the othsr C-12l aircraft this could psrmit unlocking af the
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roll yot give a false indication that the surface control locks wars relsasad.

13. Information was reqwestsd from tha Douglas Aircraft Co. as to the flight
path of the C=12hk providad it took off at full powsr with 20° flaps and all
controls locked. Information received is that the airecraft would take off,
start turning and banking to ths laft, and gat int-> a atall attitude. The

same information was raguested with the sama configuration but with c% flaps.
The path of the aircraft wonld be approximately similar. Th2se paths agree
closaly with the flight peth of SN 50-100 in that it took off and crashed to the
laft of the rumway in an attitude of falling out of a stall. The reason for the
1aft bank and turn is due to engins torgque and slipstream effact genmerating

more 1ift on tha right wing than on the laft.

1. Tha altarnate invartar was banch clmcked and sxaminad with t'® result that
it was not oparating at the time of impact. Thes main invertar was too badly
damaged for analysis. Howaver, since tha alternate invarter was not running, it
is reascnabls to assume that the main invarter was in normal operating condition
and that tha {B-1 normal presantation) gyro-horizon which is opsrating by the main
inverter was functioning. Ths reason for this svaluation is that if the main

invarter were out there would ba an automatic sngagemsnt of the alternate
invartar. A statemant in tha records of a crewmambar listaning on tha "in-

tercomm" was to the affect that ths pilot stated "gyro out®. It is quite
likaly that instead of the gyro being out and inlicating an incorrect attitude
that the pilot did not beliave the instrument was indicating correctly. It is
baliavad tha gyro was reading correctly for an unusual attitude of {light.

15. A vary intensive ssarch was made in the wreckage area for the l:-.:rclfpf:‘li
surface lsck handls and mechanism. This ssarch was nagative. It is very
probable that the fire melted down thass parts made o»f aluminm alloy.

16. A raviaw of ths maintensnce records and UR history partinant to this
aireraft mveal that nona of the items mcordad are partinant to ths aceident.

17 The signatures of the mambars -7 t™2 structurea and asrodynamics team that
participated in thisstudy indicates fu)' agresment and accord with t'a above
atatemant anid the following finding, namaly:

That t'a prepsnderanc? of avidance yialds the conelusion that the cantrol
surface locks were ‘ockad on C=12h seria® #50-100 and is the primary
causa of this acclidant.

! WILIAM T. BLACK JR.
IAN T. BLACK, UAJOR, U3AF

« MAINTENAICE SQUADRON, [AH3ON AFB

3/ GYDNEY 0. BERMAN, Chairman S
MR. SYDNEY D. Baf Wi

LL
Asronautical Consultant D/F3R 0

- L=




