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Accident Report 

On Apri~ 4, 1975 a Lockheed C-SA aft ramp together with 
! . 

the attached:pressure door failed at approximately 23,000 ft. 
I 

The structur41 failure resulted in a sudden decompression of the 

aircraft, and partial loss of control by the cutting of the number . . 
1 and 2 hydr~ulic lines, the control· cables t'o the tail, and the al-

, 

ternate elec~ric trim and ruddex yaw, Even though nwnber three hy-
I 

draulic syst~m was not ·damaged, primary pitch and yaw control were 
I ' 

lost due to qamage to the control cables to the tail. using· the 
I . 

remaining co~trols available to them, right aileron, spoilers, 

and engine ~rust1 the pilots were able to maintain control of the 

aircraft by • combination of banking aircraft and thrusting the 

engines in order to keep a quasi-level descent for an emergency 
. . . 

I 

I 
! 
i 
I 
• 

landing. A quasi-level descent being a series of dives and pull-ups ., 

until the aitcraft_was at landing altitide. The aircraft approached ' 

its first totich.down point on the east side of the Saigon River. 
i 
I 

Just before uouch down the engines were at full .throttle to reduce 

the descent rate and the aircraft.was at ·a slight roll angle. As 
! 

the aircraft.was tou~hing down the engines .were retarded to idle. 
i 

The velo~i~y :of the aircraft as recorded by the MADAR DATA was 
' approximately 270 knots (456 ft./sec.) approximately 3-4 seconds. 
i 

The average wind velocity recorded at Saigon Airport at the time of 
! 

the crash was 15 knots. 
i 

The direction of the wind was app~oximately 
' 

to the west, :therefore the ground airspeed of the C-SA was about 283 

knots (478 ft./sec.). The velocity is about 2-1/2 times the air­

·craft's norm~l landing velocity.- It will be demonstrated later that 
! 

the C-SA ·cam~ to a complete stop in a shorter distance C-1900 ft.>• 
. I 
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than it does ·when it lands at its normal landing velocity (-2300 ft.) 

Therefore th~ aircra.ft· impacted at 283 knots, and stopped in ap­

pr~ximately 1900 ft •• A normal landing would be at ~pproximately 

110 knots. (190 ft./sec.) and would stop in about 2300 ft. 

Imgaqts on the East Side of the Saigon River 

As the ~-SA approached its first impact point it had a 
i . 
I • 

velocity of ~83.knots and the pilots had limited control of the 

aircraft. There was no record of the descent speed. The ini-, 

tial impact ~ccurred when the.aft landing gear struck a dike. 

The aircraft:still lofting abov~ the ground struck another dike 

this time moie severely than the first. The landing gear dug 

into the soil for a short distance. The aircraft bounced up 
: . 

again and then settled back down hitting a third dike. The 
I 
; 

landing gear~again dug into the soil. It is probabl~ that two 
, 

complete set~ of landing gear were lost dur~ng or shortly after 
I 

thfs impact. 1 Photographs show wheels and pieces of the landing 
I 

gear spread ¥troughout this area. The C-SA bounced up again . 

and made several small ruts with its engines or wing _tips. The · 
i 

aircraft then hit another dike. Finally the c-SA became air-, 
I 

borne again ~licing several treetops off with its starboard 

in I i • 1 w g. From tUie f lms it appears that there were at east 

eight or mor~ distinct impact.points east of the Saigon River. 
' 

These multiple impacts.all. occurred in a distance of· about 350 

yards. The impacts were of l!Sufficient magnitude (snapped_ off 

several,. piec~s of landing gear) to have weakened part or _all of · 
·1 . 

the C-SA"str~cture. • 



Impacts on the West Side of the Saigon River 

The c-s~·crossed the Saigon River at a probable velocity 
! 

of 283 knots. This velocity may not be precisely relied upon and is . ! 
believed to ~omewhat less because of the series of impacts en­

i 

countered on;the east side. The angle of attack of the aircraft 

(nose up or 4own) also cannot be ~stimated because of the lack 
'· 

of in-flight;data. It is to be emphasized that the pilots had 
I 
i 

~ control of the c-SA during any of the impacts. 

The airqraft impacted on.the west side of the Saigon River 
I 

breaking the'.remainder of its landing gear off. The C-SA went 

into a slidi~g skid for about 175 yards. After this point the 
; . 

skid marks disappeared indicating that the aircraft may have 

lifted off .the ground. The c-SA traveled about 150 yards and 

broke into four separate s~ctions: the T-tail, the aft tr.oop 

compartment, !the flight deck and the complete wing structure. 

At this 

a large 

poin~ of impact, large amounts. of debris were found and 
I 
I 

section of the cargo floor was lo~ated. This is also . ! . 

the area whe1e almost all of the dead w~re located. North-

west and abo~t 100 y~rds away from the las~ impact point, the 
i 

T-tail was found. The T-tail had a clean fracture indicating 

a sudden separation from the fuselage. It appears the tail was 
i. . . 

thrown over to its location as a result of the impact. The 
; 

flight deck moved in a south-west direction and traveled ap-
! . 

proximately 400 yards from the impac~. It appears that the 

flight deck traveled about 150 yards in the air and skidded to ' ... . . 
a stop in the remaining 250 yards. The wing structure also 

. . . i . . .· . 
detached_ dur!ng the impact and through a combination of inertia"! •. 

(96 ,:ooo lbs. ; fuel) and lift forces was prope,lled approximately 
i . 



525 yards from the point of last impact •. · The aft troop porn-

partment b~came detached from between the wing section and the 
! 

T-tail, an9 was propelled from the impact primarily by iner...; 
i 

tial force' and possibly some lift force. The troop com-

partment b~gan digging into the ground approximately 17? yds. 

from the pc?int.of last impact• The aft troop compartment then 
' 

came to a $udden stop after hitting an elevation. The total 
I 

distance ~e.troop compartment dug into the ·ground was ap-

proximate!¥ 2 lengths of the structure or about 40 yards. 
I 

The v~locity of the four major sections were equal at the 

point of b~eak-up; The velocity at ~his ppint.has been es-
I . 

. timated (s~e Appendix I) as 200 knots, (338 ft./sec.). -The es-

timated "G" forces for the aft troop compartment, flight deck 

and the T-~atl are summarized below (see Appendix I for details): 

1. 

2. 

i 
I 

! 
; 

T-tail: After close examination of the photographs, 

. 
- . i 

it was concluded that the T-tail had been 

sheared ·off during the last impact. . The minimum 

"G" force range required to bzeak the tail. of~ according . . . 

to our engineering analysis with data from Lock­

heed reports is 11 to 15. 

Fliqht ~: Given the initial velocity as· 200 knots, 

I 
! • 

and the measured slide path of the.flight deck, 

an average "G" force range of 6-Q .has been es­

timated. 



3. Aft Troop Compartment: The aft troop compartment 

.. . . 

had an initial height at the point of break­

up. The height combined with a velocity of 

200 knots turned the aft troop compartment into 

a projectile. The troop compartment was air-

borne as indicated by the photographs for ap-_ 
.. 

proximately 175 yards, and smashed down onto the 

ground. at the end of its trajectory. The 

average vertical "G" force range was estimated 

to be 106-30~. The aft troop com~artrnent then 

started digging into the ground and came to a 

sudd~n stop by hitting a small hill. The 

average estimated horizontal "G" force range 

during th~ deceleration was 7-13. At the point 

of impact with the hill, the estimated hori­

zontal "G" force range was 220 to 480. It is 

obvious from the engineering analysis -that the 

"G" force environment in the aft troop cornpart-

ment was extremely compl~ and severe. 

Summary 

In conclusion the C-SA had an approach speed of 2-1/2 
i 

times its ~ormal landing speed. The pilot only had limited 
l . . 

control of ;the aircraft bef~re the crash and no control during 

the crash landing. The c•SA structure experienced a series of 

8-12 impac1:s, some sufficiently severe to break off landing 
I 

gear, on the east side of the Saigon River. Approaching the • 
I • 

west side of the river the aircraft had a velocity of approximate· 

ly 270 knots. The C-SA iinpacted and slid for a short time and 

• -s-



bounced into'the air again and impacted again about 400 feet away, 

breaking up ~nto four major sections, each moving at a velocity of 

approximatelY: 200 knots. The aft troop compartment experienced 

a severe and ;extremely complex "G" force environment. The 
i . 

engineering cinaly~is of Appendix I demonstrates the complexity 

involved in ~ttempting to calculate th~ "G" force environment. 

The assumption of constant deceleration over the complete crash 
I • 
i 

site cannot ~e.used. The average "G" force ranges in Appendix I 

are all based on conservative assumptions. Peak "G" forces, 
I 

; 

greater than ·what is calculated, undoubtly exist1 but cannot be 

calculated. 



Appendix I 

Estimation of Deceleration Levels 

In orde; for some of the passengers and crew to survive 
! 

the crash, t~e airframe and ground had to absorb the energy . 
of the airfr~me/passengers/crew in a manner that made their 

survival pos~ible while removing the danger of a post landing 

fire. This ~nergy absorbtion was ac_complished over several de-, 
finable periQd~·of time/distances. One method of characterizing 

the events t~at occurred during the time from aircraft touch-
' down to points where the various parts came to rest would be to 

develop the deceleration time history •. As indicated by the 

location of the major parts in the.photographs of the crash 

site, the aircraft was subjected to complex set aerodynamic, 
. . 

inertia, and;frictional forces. These complex forces thus . . 
wo~ld yield ~n equally complex deceleration time history. Since 

only the fin~l position and an estimation of the initial condi-
' I 

tions are known, it is not possible to evaluate but the simplest 
. ~ -

assumptions 1constant deceleration) without some additional data. 

Even though riot valid, the assumption of a constant deceleration 
' 4 •• 

i . 

for both the:flight deck and aft troop compartment may be made 
I 

after the aircraft breaks up. This assumption will yield a lower 
! . 

bound on the!estimated maximum "G" load. 
; 

Since only the initial con-

di tions are known, additional data ·(structural failure) is needed 
j 

to determine :the intermediate conditions. Use of structural 

failures will only yield a lower bound on the applied lo~ds/maximum 

"G's" since 1Uie rate of failure is not known. 



The f ~rst step is to determine the form of the deceleration 

while the aircraft is intact, thus developing lift. The de- . 
; 
i 

celeration'.force is given by: . 
. ! . . 

I 

j = A (W-L) + 0 - T - 0 p 

Where: A= Coefficient 

W= Weight 

friction 

2 
L = Lift = l/~V <;.s 
0 = Drag = l/~v2cds 
T = Thrust 

op -Drag of landing gear 

I° - Density of air 

v = Velocity 

<;, -COef ficient of lift 

Cd = Coefficient of drag 

s = Wing area. 

The deceleration is given by: 

post 

' = l/m{:l = l/m (A<W-L) + 0 - ·T - DP J 
where: m - mass of .aircraft 

I 

The decele~ation can be written as: 
I 

dv =a 
dt 

or : . · 
! 

m • dv. • dt 
A (W-L! + D - T.- DP . I I 



since L, o:and DP will be a function of velocity. The aircraft 

may be pit9hing, therefore both CL and Cd may be a function of 
! 

time, but ~hey are assumed to change much slower than the velo-
1 

city. Int~rgrating·the above will allow an estimation of the 
. . 

form of deceleration versus time. A cubic variation of decele-

ration with time would be a good approximation for the above . 
equation u$ing the stated assumptions: 

I 

dv 
dt = a = ct3 

i 
where c = consta~t 

yielding: 

VF - VI • ct4 r 
where VF = final velocity 

and, VI - Initial 

. s . 
SF - SI = }t- + VIt. 

where SF = final position 
i . SI • Initial position 

Next, the ~quations can be developed for.the region in which a 

constant deceleration is to be assumed, as with the structural 
! •, 

failure which is to be used with the above equation, this as-
! 

sumption will yield a lower bound· on tne maximum "G" estimate • 
. 

For this assumption:. 

dv • a 
dt 

yielding: 

v -p. v -I· 
at 

! 
i 
~d, . 

SF - SI .•. ~2 + V1t •. · 
·2 



For the above fonnulations the distances.are obtained from the 

referenced r~ports, velocities from referenced reports and cal­
! 

culations. -~he calculation of an intermediate velocity is made 
! 

by assuming~ minimwn·deceleration to fail parts of the structure. 

This must be'.done since there is one more unknown than equations 

available. ~he tail failure was selected because the normal 
' 

flight loads;on the tail are seen as bending movements/axial 
' i 

loads on the!fuselage. The deceleration loads are also seen as 
' . 

bending move~ents/axial loads on the fuselage, thus, the loads 
I 

needed to fail the .fuselag~ are known (Figure I and Lockheed 

Reports). Since the axial force is now higher, ~everal calculations 

on the magnitude of the failure load were made. The calculated 

•G's" for the failure load is 13 plus _or minus 2. For the estimate 

•G" an i~tennediate veloci~y of 360 ft./sec. plus or minus 20 
I • 

ft./sec. is ~btained (Figure II). The aft troop compartment will 

require abou~ one and a half seconds to travel from the break up 
I 
I 

point to its:final touch down point, about the same time to travel 
. ! . 

from its break up height to the ground. At the point of fi·nal impact· 
! 

the aft troo~ compar~ent wil~ experience ~0-30 vertical maximum "G's~. 
i . 

The horizontal maximum "G's" will depend on the method used. If it· 

is assumed that the aft troop compartment would have gone as far as 
i 

· the forward tlight deck if the hill had not been present, then the 
' - ; 

average "G's" would have been about 7 (Figure III) with a much higher; 
I . 

. ' 
"G" level wh~n the hill is impacted, (Figure IV). If the average "G"; 

is calculate~ ~en the "G" i~ about 13. Since some of .the seats con- 1 

taining chil~ren failed, it is possible to estimate a level of 
I 

horizontal "G" loading in the aft troop compartment. Depending on 
. . 

the weight of the children, the horizontal loading would range from 
i 

60-85 "G's", '.(Figure V). 
I· 

' .... 



Summary 

Within ~he assumptions made, the following maximum "G" loadings 

bave been caiculated, these would be mimimum values since the time 

rate of failure is not known. 

Horizontal 

11 - 15.before break-up (use of structural failure) 
I 

7 - 13;after break:. up (integrat_ion) 

60 - SO~after break-up (use of structural failure) 

Within the assumptions made, the following "G" loadings has been 

estimated for various impa~ts • 
. i 

; 

I 

Horizontal 

60 - 80 after break-up "(use of structural failure) 

220 - 480 after break-up (integration) 

Vertical 
I 

10 - JOi~fter break-up (integration) 



I 
i 

W.L. = 33o!o. 

·, 

I 

j 

Item Weight x 

~ullet 769.4 2895.6 

S.S. ! 3275.4 2921.3 

v.s. r 6151.0 2786.6 

®' 
' I I 

' I 
I I . 
I I 
I 

I 
I 
' . I 

y 

o.o 
140.l 

-0.1 

z 

786.6 

787.S 

633.l 

F = mta> • [ 23.9 + 203.4 + 196] a = 428.J(a) 15. 

. 
•j 

Mass 

23.9 

101.7 

191.02 

M = 2~.9 (456.6) a+ (2) (101.7) (457.5) a.+ (191.02) (303.l)a. 

M = il619 x io5 <a> .. 

• 
Figure I - Sample Calculation 



' Deceleration gi_ven by 

, 
i . 

where a =-i3."G's" = -416 ft./sec2 

j. 4 
VF - vI. = ct. = -416t - -104t T4 . --r-

v = V + ,ct4 
F iI -a-

ct5 = VIt - 416t2 
~ 20 

.-20.8t2 + v t -
I (SF .- SI) = 0 

i 

:t\J I 
(VI)2. -t== -v! (4) (20. 8) (SF - SI) I 

( - 2 0 • 8 )" (.2 ) 

t = v 
~ ~ (VI)2 - (4) (20. 8) (SF) 

41.6 

' t.= i,2 sec. VF:::: 360 ft./sec. 
' 

Figure II - Sample Collections 

, where SI • O 

SFz 500 ft. 

VI~ 463. ft./sec 

., 

• 



"G~ = (V ) 2 
I 

64. 4 (bX) 

AX= penetration into hill 

A X = 2, 3, 4 ft. 

then "G " = 460 + 20 
2 -

"G " 3 - ·320 + 20 

"G " 4 - 240 + 20 

t2 - Vz -(32.2) "G " ·2 

~3 • v~ -(32.2) "G " 3 

t4 - 'I -(32.2) HG .. 
4 

Figure IV - Sample Calculations 



Seat is de~igned to transfer: • 

2500 lb horizontal 

1250 lb vertical 

375 lb lateral 

. 
to the floor beam without failing. For seat to fail in the 

horizontaljdirection with children, the "G" would be given by 
I 

G = 2500 
(N)Wc 

N = n'1mber of children 

Wc = Weight per child. 

G = ·60 85, 

actual valµe would depend on the weight of the children. Note: 
I 

the moment? amt has mt been adjusted for the children so the above 
• I 

I 

estimates would be less than the actual values. 

I . . : 
' 
I 

Figure V 
. . 

Sample Calculations 
• 



Appendix II 

Review: of Reports by J.W. Turnbow and John w. Edwards 

Turnbow indi~ated that all seats remained attached and 

were ~acing rearward. Not all the sea.ts in the aft troop . 
compa~tment were facing rearward, and evidence presented 

I 

I 
I 

I 
I 
I 

I 
. t 

! 
I 

indic~ted that some seats failed, but remained partially attached. 
I • 

I 

The density of the wreckage and its location does not 

agree~with the concept of :many succes.sive failures that 

Turnbc;>w and Edwards hold to·. In fact the wreckage diagram 

indicates that the aircraft parts were not always in con­

tact ~ith the growi~. 

' 

Structural failures ·in the aft troop compartment and the 
i 

T-taii are inconsistent with the "G" forces they calculate. 

Photo<i1raphs of the crash sfte and their description of the 

site are inconsistent. Example: rise the aft troop compart-
! 

ment is resting against. 

The amusement ride comparison with the c-SA crash a~alogy 

given;by R.o. Jablonsky, Inc. cannot be compared. An . 

amusement ride is a controlled uni~directional recreational 

vehicie. It produces constant accelerations and decele-
1 

ratio*s and is designed for safety. The C-SA crash was ~. 
I 

uncontrollable large mass moving at 270 knots on incon-

sistent terrain. Multiple directional "G" forces were ex~ 
i 

perienced with extremely.high and uneven peaks •. 

' .. 

: . 
i 



Material Revi1!w 

! . 

• USAF Co~lateral Report, Vol. I, I~, III.· 
~ . 

• Photographic documentation (still and motion picture) 

of the accident site and wreckage. 

I 

• John 
i 

Edwards 

* Trial T~stimony - 5-21-80 
I 

* Trial TEistimony 3-11-80 

* 
• .! . 

Deposit~on 

* Report ~ Crash of AF68-218 c-SA on 4 April 1975 

• James Turnbow 
I 

* Deposition -. 8 October 1981 

* Report ~ Analysis of "G" Levels Associated with the c-5A 
I 

. I 

accident near Saigon - April 4, 1975 • 
. I 

e William Timm 

* Trial Testimony 3-18~80 

* Trial T~stimony·5-12-80 
! . 

Personnel Location Defendant's Exhibit Dl210 
i 



• 
* 
* 
* 

• 
• 

Lockheed Reports 

Repor~ LGlUS-46-2-2 

Repor~ LGlUS-54-12-1 . 
Repor~ LGlUS-44-1-2 . 
Artic~e by.Jane's - C-SA aircraft 

I . 

j 

Photo9rammetric Measurements and Soil/Vegetation Inter- · 

preta~ions Related to the C-SA Incident by Dr. Stanley A. Morain. 
I 

! ' 
• Failute·of the.C-SA Aft Pressure Closure by Joseph F. Tilson. ' 



• *' ·- ~ •··. 

DEFT. EX. W-/U 1i 1 1 eA, fvJ,. ~ 
DATE: ~ 12-'f.f iii (J 
REPORTER:

1 
A, ~. GASDOR ~ 

; DEFENDANT'S 

I
.. EXHIBIT 
. J>11t0 

40" x 64" GRILL 

WIRE MESH ENCLOSED 
40"x64'' STAIR~WELL-



·-· . ' . .. ' .~·: <·~ t, .· 
':.•; 

·~ · ; .. 

, . 
. . •. 

!1!1 

': . . 

'• 

.. · . . ·.· . :· :\ , •· · El . . 
.... .. . ; ; · . ... . 

:·"":• 

\, . . 

I 
I iS 

.. ,• : . 
l-1 't1r ~J£~1:. 

P,(!f,ii . ' 
. . 'l •• . • • 

... I 

... 
, . 

:! ~:·: .· i 
~~ .. · 

: ' 

. " 

· . .' i : ! 

.. 

.. 

· / 
I 

., 

. :~ . l 
• • 



TROOP CCMPARThtENT LOCATIONS 

NEILL, HARRIET GOFFINET: 

Forwardmost by latrine, 
left side facing latrine 
between the Zd and 3rd 
last row of seats, braced 
well between the seats, 
facing the babies;1hrown; 
Hit the forward bu1¥head; 
found one baby who had come 
out of its seat 

TA1E, MARCIA WIRTZ: 

4-S rows in front of latrine;~ 
on right side facing fligh~ 
deck; Held hand of Barbara Adams 

AUNE, REGINA: 

Mid-troop compartment, braced 
by sitting tailor-fashion in 
aisle, facing forward/slid all 
the way down aisle past latrines 

G1EREK, GREGORY": 

Exact location unknown 
Braced in aisle, 
bounced over seats, ended up by 
latrines 

BOUm'ELL, OLEN: 

Exact location unknown 
Sitting in aisle 

DOUGHIY, PETER: 

In aft latrine, holding 
crippled child 

HADLEY, JAMES: 

Exact location unknown, 
in aisle 

PARKER, WILLI.AM: 

Unknown 

PEIU<INS, HOW.ARD: 

Unknown 

Reference: 

Collateral Statement 
Deposition testimony 
Schneider, Marchetti, 
Zinnnerly trial testimony 

Collateral Statement 
Schneider, Marchetti 
Trial Testimony 

Collateral Statement 
Deposition testimony 
Schneider trial testimony 

Collateral Statement 

Collateral statement 

Collateral Statement 



TROOP COMPARTMENT LOCATIONS CON'T 

(CIVILIANS) 

AD~i?, BARBARA: 

2 rows in front of emergency door$, 
half between seats and aisle 
'Ihrolvn. down aisle; fatally injured 

ADAMS, LINDA: 

Next to mother, nearer to wall 
Between seats 

THCJ.ll'SON, TiiEl.MA: 

Behind the 1st row of seats on the 
floor, holding on to·where the seats 
were anchored to the floor was pulled 
out of that section, managed to pull 
back into next row by emergency doors 

DERGE, SUSAN: 

One-third of the way from the front, 
closer to latrine than gally or 
staiiway;braced in aisle holding annrests 

STARK, MERRIIT: 

Foiward of la4der by cargo hatch 
Between seats 

LIEVERMANN, rnRISTINE: 

Between rows 1 and 2 
in front of stairwell 
Between seats 

Reference: 

Collateral Statements of 
Linda Adams, Marcia Tate 

Collateral Statement 

Collateral Statement 

Collateral Statement_ 
A:immerly, Marchetti 
trial testimony 

Marchetti trial testimony 

Collateral Statement 
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CRASH OF AF68-218 C-SA ON 4 AJ'RIL 1975 

By: John V. Edwards 

Supervisor: L\C Techn!cal Team 
Serving >·~·craft 
Accident 1:1oard 

. 
AF 68-218 departed Ton Son Nhut Airport Siagon S. Viet Nam on 4 April 1,75 

and crash landed approximately 28 minutes later in a rice paddy while 

approaching the runway from which it had just de-parted. 

At the time of the decomp,•ssion the aircraft had climbed to an altitude of 

23,200 feet approximately. The aircraft continued its climb for an additional 

nine (9) seconds to a maximum altitude of 23,424 feet at which ti•e it began a 

descent. According to the on board data recording system, HADAR, the aircraft 

first reached 10,000 feet altitude approximately seven ( l minutes and SI seconds 

later. Attachment S dipi~ts the altitude time history. 

1.0 The g'loads on the occupants at the decompression were essentially negligib~• 

as substantiated by the following information: 

1.1 The Engineering analysis exhibit D-2 page 90 fifth paragraph indicates 

structural response• rather than airplane motions. 

1.2 All crew statements described the decompression in terms of noise only. 

i.e., "Loud Pop" rather than airplane motion. Example: Harriett Mary ~eill 

court testimony page 174 ·(Aimerly case) last paragraph, "I remember the first thinR 

.I was aware of was that there was a loud pop and -". 
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DEFT I EX. W- lth\.1LJ4) Et£h q 
DATE: 11/41..{-/8/ J ~ 
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2.0 Regarding the effects of Hypoxia, it should be noted that the altitude of 

68-218 at 23,424 feet was more than· a mile lower than Mt. Everest which has 
• 
been climbed by man many times. 

2.1 Chanute AFB in Illinois has a Physiological Training Unit which publishes 

an Atmospheric Pressure Table which advises that the time to parachute from 

20,000 feet to 10,000 feet is 6 minutes and 30 seconds whereas the time of 

useful consciousness is over twice that or 15 minutes for a working'crew member. 

A person at rest would consume less oxygen. · Attachment 5 shows that the time 

from rapid decompression until the aircraft descended to 10,000 feet was 7' 45" 

approximately. This table is repeated below for convenience. 
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2.2 The medical attendants in the aft troop compartment reported no signs 

of Hypoxia. Example: Court .testimony of Marr Neill (formerly Ms r-offe~ett) 

page 178 (Zimmerly case) •. 

3.0 The vertical g' loads at the first impact were essentially negligible 

as substantiated by the following data. 

3.1 C&pt Traynor noted that the sink rate was between 500 and 600 feet per 

minute as documented in his court testimony page 90 (Marchetti case) second answer. 

3.2 The engineering analysis section of the Accident Report notes that the 

landing gear would have failed at 11 to 16 feet per second rate of sink at 

the gross weight of 450,000 pounds due to the high vertical load which did not 

happen since only the two aft main gears failed at the first impact and broke 

in a drag load direction as a penril would when held tightly •. 1 the fist and 

thrust across the table ~triking a heavy object. 

·3.J The marks in the soil showed indentations of only the aft gear which broke 

and the stubs of these broken gear then plowed into the soft farm land digging 

up furrows too narrow for the entire gear. Reference Photograph JC. 

3.4 The remaining forward main gear and the nose gear were carried by the 

aircraft to the-second impact point across the river. 

J.5 C&pt Traynor's court testimony ~n pa~e 99 (~archett1 case) describes the first 

impact as"--- normal or less than normal rate of descent---". 

J.6 Harriett Mary Neill (Cgeffenect) court testiQony on page 180 (Zimmerly case) 

de~cribes the first impact as"--- a firm commercial airliner landing ---". 
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4.0 The longitudinal decelerations at the first impact were essentially 

negligible as substantiated by the following daca. 

4.1 The engir.eering analysis, exhibit D-2, on page 90 third paragraph, shows 

the airpseecl 3.6 seconds prior to first impact as 270 knots or 455 feet per - - -
second. On the fifth paragraph of the same page, the airpseed just prior to 

the second imtiact ia listed as the identical 270 knots (455 feet per second), 

therefore, the speed did not reduce noticeably. 

4.2 The crew statements as summarized in 3.5, 3.6 above also pertain to the 

absence of longitudinal deceleration since no sudden "bumps" were discussed. 

4.3 Caiculationsof the change in aircraft velocity due the energy absorbed 

·by breaking one of the aft mair gear as detailed in attachment 11 show that 

the aircraft would slow down by .2 feet per second from its initial velocity 

of 455 feet per second. The second aft main gear would have broken later with 

an additional .2 feet per second slow da'ftl. 

4.4 Exhibit Jg which is a color photograph of the first impact point clearly 

shows: 

A. The left aft gear striking the ground first - rolling a few feet 

and brPak~ng off at about the same time the.right aft gear strikes 

ti.a ![tound rolls for a short distance and also breaks off as 

evtnenced by a discontinuation of the tire marks. The aircraft in a left 

wing low attitude, continues to set~le and the broken stub of the 

ait main gear starts plowing through the so{,c, farm land. At the same 

time the two left engines come close enough to the ground to "v .. cuum" 

up the soft dust and rice straw as evidenced by the two clean streaks 
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widely spaced at ·the same spacing as the two left engines on the 

C-5. The inboard door of the left aft.gear, now, being free to swing 

downward because of the broken gear strikes the.ground just to'._the 

right of the deep darker plow mark and scrapes the surf ace of the 

soil resulting in a wider mark but less dark in color due to the 

lesser penetration of the soil. At this time the aircraft starts to 

gain altitude since no engine "vacuum" marks are in evidence. The 

aircraft still being close to the ground continues to blow avay 

surface dust and straw. 

The· left aft gear tumbles free and stops to the left of the flight 

path near the vegetation that runs lateral to the flight path. The 

right aft gear ends up near the line of palm trees just to the right 

of the line ~f flight. The aircraft continues on toward the river 

with the right wing cutting off _four (4) small- palm trees in an 

ascending manner. 

5.0 The vertical g loads on the occupants at the second impact were essentially 

negligible as shown by the following data. 

5.1- The aircraft was very close to the ground as shown by color photograph 

exhibit JF which shows the effects of the broken stub~ of the aft main gear . 

pJ~wirg through the vegetation on the river side of the dike. It is very note­

worr!1y that the nose gear was above this vegetation on the river side of the 

dike since no middle plow mark was left by the nose gear. This nose up attitude 

of the aircraft allowed the main fuselage to clear the dike therefore the 
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aircraft literally flew o~to the rice paddy severing the nose gear and then 

the remaining ·tvo forward main gear at the dike; Again the color photograph - ' 
indicates the air~raft was in contact with the rice paddy very shortly after 

crossing the dike. 

S.2 The plow marks on the river side of the dike are essentially wU.for111 

from the river to the dike as shown by exhibit 3F indicating that the aircraft 

was not descending rapidly. .An appreciable descent rate would have shown a 

widening and deepening of these plow marks. 

S.3 The pilot of the aircraft, Capt Traynor.in bis court testimony on 

page 2215 (Schneider case) describes the secolld impact as ''This time it shook 

the aircraft a little bit more'; and "well. it was a vibration like I bad blown 

a tin~ or run off a .ronway." 

S.4 Neither pilot nor co-pilot mentions being bounced up and down which 

would be indic•tive of vertical g loads. 

S.S In the aft crew compartment all adult occupants were in positions other 

than normal seats. Hrs Neill (formerly Coffenett) was in between two rows of 

seats with her arms spread over the seats she was facing. None of these occupants 

were dislodged from their position despite the lack of normal seat belt restraints 

except Hrs. Neill who was between rovs of seats 2 and 3 from the front, as 

evidenced by her court testimony on page 87 (Marchetti case), ~rs. Neill stated 

that after the first impact she " must have let loose", ".and the second impact, 

I was thrown forward against the forward bulkhead". 

Doctor Stark in his court testimony (Marchetti case) on page 25 stated that none 

of the adults had seats. Because of his concern for the impendin~ landin~, Ooctor 
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Stark had sat do'At between two rows of seats (page 30) and braced himself 

against the seat at his back and was not dislod&ed from this position d~ring the 
. . 

entire sequence. Also, on page 30 he describes the sequence "- and there was 

certainly a very definite impact but everything remained pretty much as it was." 

On page 34 he refers to the condition of the children as "-essentially, 

unchanged from the time they were aboard the plane, as near as I could ~etermine." 

C&pt Marcia Cray Tate was on her knees between two rows of _seats leaning forward 

over the seats in front of her as discussed ill her court testimony (Marchetti 

case) on page 33. On page 35 she testified that she stayed in that position until 

the aircraft came to a complete stop. Also, on page 35 she described the land:1ng 

as"- bumpy but it was not particularly violent", and c0111pared the landing 

on page 36 as "yes, there was - very similar to me - to !' rough landing i~ a 

c.,...rcial aircraft that I had been in previous to that." 

Lieutenant Aune was sitting in the aisle with her legs crossed and bracing herself 

with the seats according to her court testi..llony (Marchetti case) ~n page 1914. 

Also on page 1915.it is noted that she was not dislodged except as a result of 

turning loose to grab someone's ankle who was standing. At this time she vent 

sliding along the floor to the front. 

These statements together with the physical evidence and photographs indicate 

that the vertical g loads were negligible. 

6.0 The longitudinal decelerations were fairly uniform and of a relatively 

low magnitude for an airplane crash. 

6.1 The g loads as computed by using velocity and distance were 1.6 average for -
the occupants of the aft troop compartment and 1.46 for occupants of the flight 

deck. Reier to Attachment 2. 
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6.2 The expected variation in this average would be a peak of 3.91 g's as scaled -
from 27 different tests of rocket sled test by ~he Air Force in 1951 used to develc 

restraint systems. The cover sheet and tabular data sheet is listed as·Attachment 

6.3 The terrain was flat, ~· grassy and free of any obstructions {such as 

or~·- { fo Y-'Jdf fA e rffe- ? 
I 

6.4 The aircraft sliding in esaeatially a straight line stayed in contact with 

the ground at all times as shown by photographs 3!, 3F, and 3B. ? 
• 

6.5 The occupants were seated in rear-ward facing seats which means that the 

occupant is pressed into the seat cushions by the decelerations. 

#of a(( 

6.6 The occupants are seated approximately 20 feet above the bottom of the 

fuselage which means that the soft aluminum structure absorbs and cushions the 

shock loads in a manner similar to the soft body structure of a racing car which 

is termed " deformable" by race car -trivers. 

The errosign of this structure by the scrubbing action of the rice paddy would 

be felt as vibration and noise rather than a shock due to the cushioning action 

of the structure between the occupant and the ground. 

6.7 The average g' load of 1.6 would be only one-tenth that of the average of 

the 43 rocket sled test in the attaclnent 3 report. In all these cases the 

deceleration distance was frOlll 24.6 feet to 47.1 feet with a velocity change of 

ranging from 77 feet per second to 181.5 feet per second. 

6.8 The peak deceleration of 3.91 g's is about one-half of what one experiences 

in an amusement part ride which range from 1,53 g's to 6.2 g's. 
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7 
6.9 The aircraft.skidded through the vet rice paddy in a slightly nose up 

attitude as indicated by the front end of the aircraft being more intact. - that 

is the entire circumference of the nose section, although severely damaged vas 

with the crew compartment as shovri in photo JC. The er- compartment actually 

skidded on the lower portion - and after coming to a st!!.P - rolled over on the 

right side Since no !ftUd is noted DD the cab top. 

6.10 The copilot, Capt Harp, actually described the stopping of the aircraft ill 

his court testimony on pag~ 2143 (Schneider case) as "It seemed like we were sliding 

through a bog, The slide. itself was relatively llll!OOth," 

7.0 As the aircraft slide through the rice paddy, the errosion of the lover 

fuselage up to the· cargo floor severely diminished the st~ctural integrity 

of the aircraft. This scrubbing action tore off pieces of structure - absorbing 

the speed of the aircraf~ and o;iening up cracks in the structure. 

7.1 When the errosion penetrated the cargo floor at about 800 feet from the 

dike the cracks opened up the sides of the fuselage and the wing - still having 

lifting power due to the remaining velocity, actual broke free from the flight 

deck in front of the wing and the aft troop compartment aft of the wing, and 

literally flew off separately. The wing landed- a football field and a half in 

front of the aft troop compartment where a fire broke out consuming most of the 

wing. 

7.2 At about the same time the empennage, due to the structural cracks fon:ied 

by the scrubbing away of the aft fuselage, and having lifting power also, broke 

loose and flew separately off to the right side, 
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7.3 The flight deck. with the lower portion more intact, continued to slide 

through the wet r~ce paddy and curved off to the-left. At the end of the slide 

the flight deck turned over on its right side. The total distance traveied by 

the flight deck was scaled from the wreckage diagram attachment 7 as 2,209 feet 

which computes to an average g load of 1.46 in the longitudinal or X axis and the 

lateral movement was scaled as 607. 89 feet. from the time of separation. ·.This 

computes to 1.07 g's in the lateral or Y axis as shown in attachment 4. 

7.4 The aft troop compartment, at the time of separation from the wing and 

empennage, continued to slide throu1h the rice paddy, Since 

of the fuselage under this troop compart111ent was not intact, 

the lower portion 1 
111-\ 4 

the ~on was It/{( 
greater and the distance traveled was less - actually scaled as 2,012 feet 

computing 1.6~ g's in the X axis. The lateral movement was also less - actually 

scaling at 121.58 feet which computes at .29 g's in the Y axis. 

7.5 The aft troop compartment was now open at the front end due to the departure 

of the wing. This opening allowed relatively warm 100°r airto enter this 

compartment which was previously cooled at about 700F. This sudden inrush of 

warm air would have been noticed by the occupants. The aft troop compartment 

came to a rest about 150 yards from the burning wing, pointing almost directly 

at the fire area. Although the wind was blowing in a direction to carry the 

smoke and fumes away from the aft troop compartment, undoubtedly some fire oder 

would have been noticed even 150 yards away, 

7.6 There was no fire in the area of the aft troop compartment as evidenced by 

color photograph 38 and my own personal observations at the site. 

l)ls to ,..lo"~ h'ovt 
1 ot artq 



7.7 There was no fire in the area of the crew compartment as evidenced by 

photographs JC and my own personal observations at the site. 

7.8 The only fire was in che ving area as shown by JA. 

The foregoing opinion is based on a total assessment of all the available 

evidence and information and includes; actual on the site participation in the 

search for pertinent aircraft parts. an examination of the wreckage. evaluation 

of recorded data on the on-board recording system KADAR, evaluation of all crew 

statements made to the Collateral Board, evaluation of statements made by crew 

members in depositions. evaluation of statements made by some crew members in 

court testimony, evaluation of aerial photographs, and on the site knowledge ., 
of the type of terrain. ~ 

I 

The preponderance of eviilence leads to a reasonable eng-ineering conclusion 

that the occupants of this aircraft were not harmed by the g' loads at either 

the Rapid Decompression or the impacts with the !:'und. 

l_Je"ffa-r t.-ifr4of' r4w-f1.u·+~ ... 7 
Further it is a considered engineering opinion Chat the occupants were subjected 

to far less severe conditions of "thin" air than that which is expected to be 

harmful. 

~LJM 
John W. Edwat"ds 
Chief Profect Engineet' 
Lockheed-Georgia Company 



ATTACHMENT I 1 

Deter111ine Aircraft Velocity Change· duet~ breaking of main gear.strut ·~ue 
to drag loads: 

ICE1 • before 1st impact 

ICE • 1/2 ~ • 1/2 ~ x 4552 
l . 32.2 

a 1 • 1.4498 x 109 

Energy absorbed by breaking one gear: 
Assume gear picked "11 drag load for 10 feet starting at 0 drag and 
increasing to 250000 at 10 feet 

Average distance is 5 feet 

Fxd • 250000 x S • 1.250 x 106 foot oounds 

KE
2 

• energy left after breaking first gear. 

. 6 
KE2 • K!1 - 1.%5 x 10 

I.CEZ • 1449.8 x 106 - i.25 x 106 

ICE2 • 1448.55 x 106 

Velocity after 1st impact: 

ItE 2 • 1/2 l'N2
2 or 

v2 • 2 KE 2 x -2 
M 

- 1....!. 1.44855 x 10
9 

451000 
JCT" 

Z.89710 x 109 • 2.8971 x !09 

l.40062NO 

v; • 2.068441 x io5 

v2 • 454.80 feet per sec* 

The aircraft would travel this 10 feet in 10 or .022 sec., therefore, Velocity 
455 

change .2 feet sec. in ~ sec. 

V • AT or A • .2 .• 9.09 
:022 

g's• A 
17:"2 

*This is for one gear - the second 
~ear voulJ impart 3 similar .: ft 
decel 3t 3 l3ter time. 
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A B c D E 
AVERAGE PLATEAU "PLATEAU PEAK g - PEAK g -SEAT 

RUN II g L1\ (TABLE II) 218 .£. SEAT al, 218 &. 
' 

. 96 10.56 11.3 1. 71 ll.O 1.67 
119 10.12 10.9 1. 72 13.5 2.13 
121 10.79 11.9 1.76 15.5 2.30 
I 

1.84 94 13.0l 15.0 27.8 3.42 . 97 11.39 15.0 2.11 * * 
. 98 14.48 16.8 1.86 * * 
. 102 14.08 16.7 1.90 21.S 2.44 
106 13.90 16.6 1.91 24.5 2.82 
117 11.06 13.9 2.01 19.0 2.75 
118 12.49 14.3 1.83 * * 
149 12.22 17.S 2.29 * * 
150 11.65 16.9 2.32 * * 
164 14.54 15.0 1.65 * * 

99 17.51 21.2 1.94 25.5 2.33 
100 17.57 20.4 1.86 26.S 2.41 
142 16.89 21.2 2.01 * * 
143 17.66 23.5 2.13 * * 
146 17.27 23.3 2.16 . * * 
147 18.10 24.l 2.13 * * 
163 17.82 32.l 2.87 * * 
165 14.61 18.0 1.97 * * 
166 15.97 19.4 1.94 * * 
103 16.30 25.8 2.53 35.0 3.44 
104 16.77 24.3 2.32 34.0 3.24 
122 15.14 25.0 2.64 18.0 1.90 . 
107 16.30 27.0 "2.65 35.0 3.44 
108 17.18 28.9 2.69· 28.5 2.65 
109 16.03 28.2 2.81 35.3 3.52 
110 17.39 31.8 2.93 38.0 3.50 
111 21. 74 34.6 2.55 44 • .5 3.28 
123 17.78 28."S 2.56 22.0 1.98 
124 14.75 26.7 2.90 36.0 3.91 
130 14.95 24.8 2.65 * * 
113 22.52 35.0 2.49 38.5 2.74 
114 21. 74 34.8 2.56 29.9 2.20 
133 25.25 38.6 2.51 * * 
135 22.22 38.1 2.74 * * 
210 12.32 13.9 1.81 19.9 2.58 
211 13.72 20.6 2.40 23.0 2.68 
212 17.25 32.7 3.03 31.0 2.88 
213 17.76 36.5 3.29 36.0 3.24 
214 19.92 38.6 3.10 38.5 . 3.09 
215 23.95 45.4 3.03 47.0 3.14 

TOTAL 694.67 100.ll 75.68 

AVERAGE 16.16 : 2.33 2.80 

* CURVE FOR SEAT DECEL NOT GIVEN IN REF REPORT 



REF: HUMAN EXPOSURE TO LINEAR DECELERATION AF 5915 PART 2 DATED DECEMBER 1951 
TABLE II, PAGE 20 

• 
Velocity change divided by duration divided by 32.2 

Divide Column B by Column A and multiply ·by 1.6 in order to ratio the sled 
decels to the airplane.average decel. 
2.33 (aveTage plateau for the airplane) is used to construct the curve. 

Scaled from seat decel curves in referenced report 

Divide Column D by Column A and multiply by 1.6 in order to ratio the sled 
seat decels to the airplane average decel. . 
'Ihe 2.80 average was used for the highest peak on the variable curve which 
was patterned to resemble Run 0107 seat curve whose average decel is close 
to Column A Average. 
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• Note (1) 

. .:.~ 

ATTACHMENT 4 

"Y" AXIS g LOADS-ON PASSENGER COMPARTMENTS 

Troop compartment traveled 121.58 feet in the "y" axis after separation · 
from the aircraft. 

o Total travel time 455 = 8.82 
. 51.56 

T • 5.083 for 1159 feet 

o d = 1/2 AT
2 or A • 2d 

T2 

o A • 2 x 121.58 • 9.41 
(5.083)2 

g's • 9.41 • .29 
32.2 

(2) Flight Deck traveled 607.89 feet in the "y" axis after separation 
from the aircraft. 

o Total travel time 455 • 9.69 
46.96 

T • 5.94 sec for 1356 feet 

A• 2 x 607.89 = 34.45 
(5.94)2 

gl = 34.45 - 1.07 
32.2 
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rz~·J'.t.i. 
I. DIMENSION SHOWN FOR 

AIRPLANE AT MAXIMUM 
GROSS WflGHT. 

Ql HORIZONTAL STABILIZER IN 
NEUTRAL POSITION. 

t . 
61 FT 11 IN. 

' 

i.---- 74 FT 3 IN.--...i 

1---- 85 FT 10 IN.---1 

• 
a 

& MAXIMUM (WITHOUT FUEL) 13 FT I IN. 
MINIMUM (WITH FUEL) 12 FT. 5 IN. 

& MAXIMUM (WITHOUT FUEL) 15 FT 4 IN. 
MINIMUM (WITH FUEL) 15 FT 2 IN. 

& MAXIMUM (WITHOUT FUEL) 15 FT 10 IN. 
MINIMUM (WITH FUEJ.).13 FT 3 IN. 

711 
6.5 FT 
I IN. 

&· 

t-----------222 FT 9 IN.------------1 

STATIC 
GROUND 
LINE TAXI 
POSITION 

\.._ _ ___;&;,,,i.._t -1-------.::1. 

\ 
I 

S°O' 

J 
i---+1 -7 FT 9 IN. (NOSE} 

j_:35 FT 11 IN. (MAIN) 
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