
CRASH OF AF68-218 C-5A ON 4 APRIL 1975 

By: John W. Edwards 

Supervisor: LAC Technical Team 
Serving Aircraft 
Accident Board 

AF 68-218 departed Ton Son Nhut Airport Siagon S. Viet Nam on 4 April 1975 

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 decompression 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 time it began a 

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

first reached 10,000 feet altitude approximately seven (7) minutes and 51 seconds 

later. Attachment 5 dipicts the altitude time history. 

1.0 The g'loads on the occupants at the decompression were essentially negligible 

as substantiated by the following information: 

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

structural responses 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 Neill 

court tes_timony page 174 (Ai1!llllerly case)_ last paragraph. "I remember the first thing 

I was aware of was that there was a loud pop and---". 
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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 Chaµute 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 tw~ce 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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U. S. STANDARD 

ATMOSPHERIC 

PRESSURE 

PREPARED 

BY THE 

Pl-tYSIOLOGICAL TRAINING UNl'r 

. CHANUTE AFB, ILLINOIS 

.. 

!!2 
1. Got anmal pbystcal wtthln llO days al 
• blrtbday. (.\Flt lll0-10) ~ 

2. !fay• - I.ID• ECG la records. (AFR 
ll!0-121) 

1. Fly wlllle you llaft a cold or &re lal!gued. 
2. Donate bloodun.leuemerpncy--nofiylng 

!or 72 bow'• after dcnatlca. (AFR lll0-92) 

3. Got pllylllok>clcal traJntnc refremer , 
coar• ..._,. J years. (AFR 50-27) 

3. Fly wttbout rupt c!e&r.LDC• from Flight 
:ilrgeou when reportfnC to new statloo. · 
nme will not be logpd. (A TC :ilp 1 to 
AFM ll!0-5) 4. Band carry medical and denl:ll records 

to HW - (A'fc Sup 1 to AFM 
ll!0-5) • 

5. Eat before flJIDC -- preTentl> hypoglyce­
mia. 

S. PUot• •- not eat at same laclllty to 
a'°ld food~-

4. Fly !or U hours follow1n!r Ingestion of 
drugs. SIUljl as antihistamines (PBZ. 
benadryt. '"et~). narcottcs or alcohol. etc .. 
(Cbeci: wttb Flight ~rgeon.) 

5. Fly alter tnject1011 tr~tment or . drugs 
from Dentist. 

PREVENT BURKS: Always wear coYerall and glaYes. Do not war nyloa- undarg:arment~ or 
socb. Wear helmet and o""P." mask at all times ID jet aircraft. 

DON'T oOcTOR nWRsELF: Dca't tal<e any ;,,edlclne unless your Flight Surgeon adT!ses it. 
lf 1"" ar• Slclt, - :pour Fllgl1t Sargeoo -- he ls Interested ID your health. 
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j:~ a 
; .'~ .. f ~ 1=0~;~ . <,l .. (J 

10,000 Many hr• 0:00 0:00 Fatigue. headache, drowsiness.. 

20,000 15 min 0:49 6:50 No .ftnH ot ttme, oTer-contidence, poor judg· 

1 1/2 min 
ment, 1mp:a.recr nstca, !aulty rea9Jning, un-

30,000 l:ll 12:28 conscfousneu. 
40,000 15 sec Z:il5 18:54 If llJ or these symptom• appear. u .. 100'\ 

50,000 9 sec 2:32 2%:08 o1 or Presanre. Cbeci: •P. D. McCr1pe• for 

60,000 9 sec 3'92 onr 28:00 oxygee lea.ltt 

P - Pressure R - Regulab>r 
D - Diaphragm Rec. I - Indicator 
M- Yui: P - Partll>le "'IJ!llt 
c - Clamp• Ii!: - Emergency eqpmt . C - Connections 

1. standard bail-out botti. lasts IJ -~:nlnutea. 
2. Temperature - ST" Fat 40,000 rt and abo .... 
3. Free fall mandatory al>uY• 30,000 ft, du ID .-em• opentnc slloci: of paraclnrte, tempera-

ture and oxygen tact..· ' · 
.·. Sll2-812'1 
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114. 1 
151 . 2 
14T. 5 
144. 1 
1-10. T 
U7. 4 
134. 1 
Ul . O 
127. 9 
124. 9 
121 . 9 
119. 0 
111. 2 
IU. 5 
110. 9 
101. 2 
105.8 
103. 1 
100.T 

98.3 
IMl. O 
93.' 
"•' 19. 4 
n .s 
15. 2 
U.2 
11.2 
'19. S 
'1'7. 4 
75rl n.., 
'12 . 1 
711.4 
81. 1 
1'1. 1 
81. 5 
14. 0 

l 

p, 1. 1. 

2. 111 
2.92 
2. 85 
2. '19 
I . '12 
1. 88 
2. 11 
I . 5J 
2. 4T 
2. 43 
I . 38 
2. so 
2. 25 
2. 11 
2. 14 
I.DI 
1.04 
1.111 
1. H 
1. llO 
1. 111 
1.11 
1. 'l'7 
1. '!3 
1.81 
1. 85 
1. ll 
I . 5T 
I. 53 
1. 50 
1. 41 
1. 43 
1. 31 
1. M 
1. SS 
1.30 
1. 27 
1.24 

AIU11&1Mt (Ffft) 

nooo 
STSCIO 
51000 
51800 
89000 
5t800 
10000 
50800 
81000 
81800 
8JOOO 
821100 
83000 
IHOO 
14000 
88000 
11000 
TOOOO 
T1000 
T4000 
T8000 
TllOOO 
10000 
12000 
84000 
18000 
81000 
90000 
92000 
94000 
08000 
lllOOO 

100000 
120000 
140000 
190000 
llOOOO 
:iooooo 

Altlllldo (J'eet) 

19000 
19500 
20000 
20500 
21000 
21500 
22000 
22500 
23000 
23500 
24000 
24500 
25000 
25500 
28000 
28500 
27000 
27500 
29000 
21500 
29000 
29500 
30000 
30500 
31000 
31500 
32000 
32500 
33000 
33500 
34000 
34500 
35000 
35500 
3!!000 
38500 
37000 
37500 

Prffnro 

mm. er. 
82. 4 
81. 0 
51. 5 
59. 1 
58. 1 
58. 4 
54.1 
n .a 
51 . 1 
50.4 
49. 2 
41. 0 
48 . • 
41. 1 
44.7 
40.1 
SI. I 
SS.I 
30. 4 
27. T 
21.2 
II. I 
20. I 
11.1 
17.2 
15.1 
14. 2 
12. 1 
11.' 
10. ' 
I. T ••• a.o 
3. 24 
1. 81 
0. TIT 
0.433 
0. 231 

.... 
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p.1.1. 

I. 21 
1.11 
1.15 
1. 12 
1.10 
I. OT 
I. 08 
I. 02 
0. Ota 
0. 075 
0. 051 
0. 928 
0. 907 
0.111 
0. 884 
o. 7881 
0. 1145 
0.8494 
0. SOOS 
o. 8388 
0. 41TI 
o. 4430 
0. 4021 
o. 3881 • 
0. 3327 
0. 3024 
o. 2749 
0. 24H 
o. 2270 
o. 2083 
0 .- 1171 

. O. IT04 
0. 1849 
0.0828 
0. 0213 
0. 0182 
0. 0013 
0.0041 

384 . 0 
358. 5 
349.1 
341 . I 
SU. a 
32T. 8 
320. 1 
314. 0 
30T. 4 
300.8 
2H. 4 
281 .0 
211 . • 
275. 1 
291.1 
283, 8 
258.0 
252. 4 
241. 1 
241.4 
238.0 
230.8 
225. 8 
220. 4 
215. 4 
210. 4 
205. 8 
201 . 0 
IDe . 3 
191. I 
18'7. 3 
183. 0 
178. 7 
1T4. 4 
170. 3 
188. 3 
1112.4 
151.8 

~ 
I 

.J 

. ._ 

L 

p. 1 .1. 

Tdl4 
8. 89 
8. 78 
8. 81 
8. 47 
8. 33 
8. 20 
8.07 
8. 94 
5.82 
5. TO 

' · 51 5. 45 
5. 33 
8. 22 
8.10 
4. 111 
4. II 
4. TT 
4. 87 
Ul8 
4. 41 
4. 38 
4. 28 
4. 17 
4. 07 
3. 98 
3. 89 
3. 80 
s. Tl 
s. 82 
3. 54 
3. 41 
3. 37 
3.29 
3. 22 
S. 14 
3.07 

Altltud<I (Foot) 

0 
500 

1000 
1500 
2000 
2500 
3000 
3500 
4000 
4500 
5000 
5500 
8000 
8500 
7000 
1500 
8000 
8500 
9000 
0500 

lpooo 
10500 
11000 
11500 
12000 
12500 
13000 
13500 
14000 
14500 
15000 
15500 
18000 
18500 
17000 
11500 
11000 
11500 

.. CONYll:RlllON FACTORS 

PR!llSURS: 
u47r..-

mm. llJ. 

750. 0 
748 . 4 
T32. 9 
719. 7 
708.8 
893. 1 
881.1 
881. 8 
8541 . 3 
844 . 2 
832 . S 
820 . 8 
809. 0 
507. 8 
588. 4 
575 . 3 
584 . 4 
583 , T 
543.2 
532 . I 
522 . 8 
512. s 
502 . 8 
402. 8 
483 . 3 
473 . I 
484 . 5 
455. 4 
448 . 4 
437. 5 
421.8 
420.2 
411. 8 
403 . ' 
305. s 
31'1.3 
379 . 4 
311. 7 
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I atmoopbere • 14. SH .,.1 • T80 mmll« • 1f<W Jn If« • 
IOU.3 mb. 

I mm'- • U. SH rnmRzO • 0. 538 In. lfiO • O. 0113 pol 

1 pot• 81. Tll mmffl 
I In. RzO • I. 888 mmRc 

It ALT?l'UDll:: 

I foot • 0. 3048 molitr i 
I meter • 3. 2801 I, 
I mUo (UI) • 1. 8013 llilometer 
I l<ll'>-ter • 0. 82137 mUM I 

I m. VOLUJU: 

I I ea ft • 21. 318 llter1 
I liter• 0.03132 cu It• et . 021 eu In 
1 cubic meter • 31. 314 cu ft I: 

I 
IV. TllllPDATU!lli: 

j 
Dos. Ctnttcrade <"CJ for Deg, Fallrenllelt (•J1 

oC • 8,,_ (TOF - 32) 
Des. Fahnnbelt for Dec. c entlgrade 

OP"\. (9/1 TDC) + 32 
Te""'. -lut• (K) lrom Centll!l'ade 

I:• TDC + 2T3. 11 

I 
I 
~ -

'\, 
I 
I 

_ .. _ .. _. I 
_J 

p, I.I. 

14. TO 
14. 0 
14. IT 
u .n 
u.ee 
U . 42 
U.IT 
12. 93 
12. 89 
12. 48 
12. 23 
12.00 
11.11 
11. 55 
11. 34 
11 . 12 
10. 91 
10. 71 
10. 50 
10. 30 
10.11 

D.§1 
9. T2 
9. 53 
9. 35 
9.18 
1. 91 
I . 11 
8. 83 
a. •e 
1. 29 
8.13 
T, H 
T. IO 
T.84 
T. 41 
T. 34 
T. 11 
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2.2 The medical attendants in the aft troop compartment reported no signs 

of Hypoxia. Example: Court testimony of Mary Neill (~onnerly Ms r.offenett) 

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 Capt 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 pencil would when held tightly in the fist and 

thrust across the table striking a heavy object. 

3.3 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 f ann land digging 

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

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

aircraft to the seccnd impact point across the river. 

3.5 Capt Traynor's court testimony on page 89 (Marchetti case) describes the first 

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

3.6 Harriett Mary Neill (Goeffenett) court testimony on page 180 (Zimmerly case) 

describes 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 data. 

4.1 The engineering analysis, exhibit D-2, on page 90 third paragraph, shows 

the airpseed 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 impact is listed as the identical 270 knots (455 feet per second), 

therefore, the speed did not reduce noticeably. 

4.2 The crew statements as sulllll\arized in 3.5, 3.6 above also pertain to the 

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

4.3 Calculations of the change in aircraft velocity due the energy absorbed 

by breaking one of the aft main gear as detailed in attachment #1 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 down. 

4.4 Exhibit 3g 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 breaking off at about the same time the right aft gear strikes 

the ground rolls for a short distance and also breaks off as 

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

wing low attitude, continues to settle and the broken stub of the 

aft main gear starts plowing through the soft farm land. At the same 

time the two left engines come close enough to the ground to "vacuum" 

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 surface 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 away 

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 of 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 3F which shows the effects of the broken stubs of the aft main gear 

plowing through the vegetation on the river side of the dike. It is very note­

worthy 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 onto the rice paddy severing the nose gear and then 

the remaining two forward main gear at the dike. Again the color photograph 

indicates the aircraft was in contact with the rice paddy very shortly after 

crossing the dike. 

5.2 The plow marks on the river side of the dike are essentially uniform 

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. 

5.3 The pilot of the aircraft, Capt Traynor,in his court testimony on 

page 2215 (Schneider case) describes the second impact as "This time it shook 

the aircraft a little bit more" and "well, it was a vibration like I had blown 

a tire or run off a runway," 

5.4 Neither pilot nor co-pilot mentions being bounced up and down which 

would be indicative of vertical g loads. 

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

than normal seats. Mrs Neill Cformerly Goffenett) 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 Mrs. Neill who was between rows of seats 2 and 3 from the front, as 

evidenced by her court testimony on page 87 (Marchetti case), Mrs. 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 (!'farchetti case} on page 25 stated that none 

of the adults had seats. Because of his concern for the impending landing, Doctor 



-8-

Stark had sat down between two rows of seats (page 30) and braced himself 

against the seat at his back and was not dislodged from this position during 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 determine." 

Capt Marcia Gray Tate was on her knees between two rows of seats leaning forward 

over the seats in front of her as discussed in 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 landing 

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

on page 36 as "yes, there was -- very similar to me -- to a rough landing in a 

commercial 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 testimony (Marchetti case) on 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 went 

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 unjform 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. Refer to Attachment 2. 



-9-

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 the Air Force in 1951 us.ed to develop 

restraint systems. The cover sheet and tabular data sheet is listed as ·Attachment 3. 

6.3 The terrain was flat, wet, grassy and free of any obstructions such as 

trees or rocks. 

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

the ground at all times as shown by photographs 3E, 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. 

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 drivers, 

The errosion 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 attachment 3 report. In all these cases the 

deceleration distance was from 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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6.9 The aircraft skidded through the wet 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 was 

with the crew compartment as shown in photo 3C. The crew compartment actually 

skidded on the lower portion - and after coming to a stop - rolled over on the 

right side since no mud is noted on the cab top. 

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

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

through a bog, The sl,ide. i:tself was relativelr Slllooth," 

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

fuselage up to the cargo floor severely diminished the structural integrity 

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

the speed of the aircraft and opening 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 formed 

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 rice 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 traveled 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 through the rice paddy, Since the lower portion 

of the fuselage under this troop compartment was not intact, the friction was 

greater and the distance traveled was less - actually scaled as 2,012 feet 

computing 1.60 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 l00°F airto enter this 

compartment which was previously cooled at about 70°F. 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 JB and my own personal observations at the site. 



-12-

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

photographs 3C and my own personal observations at the site. 

7.8 The only fire was in the wing area as shown by 3A. 

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 MADAR, 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 •. 

The preponderance of evidence leads to a reasonable engineering conclusion 

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

the Rapid Decompression or the impacts with the ground. 

Further it is a considered engineering opinion that the occupants were subjected 

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

harmful. 

JWE:bg 

John w. Edwards 
Chief Project Engineer 
Lockheed-Georgia Company 



ATTACHMENT If 1 

Determine Aircraft Velocity Change due to breaking of main gear strut due 
to drag loads: 

KE.1 = before 1st impact 

1/2 MV2 
1 

1/2 451000 x 455 2 

9 KE1 = 1.4498 x 10 

32.2 

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

Average distance is 5 feet 

Fxd 250000 x 5 = 1.250 x 106 foot pounds 

KE
2 

= energy left after breaking first gear. 

6 K!1 - 1. 25 x 10 

1449.8 x io6 - 1.25 x io6 

1448.55 x io6 

Velocity after 1st impact: 

KE2 

v2 
2 

= 1/2 MV2
2 

= 2 x K!z 
M 

or 

2 x 1.44855 x 109 

451000 
32.2 

2.89710 x 109 

v2 2.068441 x io5 
2 

9 
2.8971 x !0 
1. 40062NO 

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 .022 sec. 

v = AT or A = . 2 = 9.09 
-:022 

g's = A g's =.28 
3772 

*This is for one gear - the second 
gear would impart a similar .2 ft 
decel at a later time. 



G LOADS ON PASSENGER COMPARTMENTS 

Given: a) Velocity 270 knots 
or (270 x 1.15 x 88)= 455 Feet per Sec. 

( 66) 

b) D Distance - 2012 for aft troop compartment 

c) D Distance 2209 for Flight crew compartment 

A. Distance Velocity x time with constant velocity 
D VT 

B. Distance (Vi + v2) x time for varying velocity 
--2-

if v
2 

= o 

Then D = v1 x T 

2 
T = 2D 

v 

C. for an accelerating (or decelerating) object 

D 1 AT 2 
-2 

or A 2D 
72 

Substituting equation B into equation C -

we get 

ATTACHMENT 2 

I for Aft Troop Compartment A = V2 

ZD 
= (455) 2 

2X2012 
51.56 F.P.S. 

II 

III 

A 51.56 F.P.S g's 51.56 
32-:-2 

2 for Flight Crew Compartment A = y__ 
2D 

A= 46.96 g's = 46.96 = 1.46 
32T 2 

for Section of Cargo Floor (455) 
2 x 853 

1. 6014 g's 

(455) 2 46.96 
2X2209 

121.63 g's= 121.63 
32."2 

3. 77 
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Part 2. The Forward-Facing Position and the 
Development of a Crash Harness 

1ohn Paul stapp, Major, USAF (MC) 

United states Air Force 
Wright Air Development Center 

Wright-Patterson Air Force Base, Dayton, allo 



ATTACHMENT If 3 

• • c D 1' . . . . _ ... -JOI"" 

'6 
im. 
ll3 
120 
121 

99 
100 
142 
1JJ 
1J.6 
l47 
u.a 
162 
16l 
l6S 
i66 

ioJ 
1.04 
lOS 
122 

107 
l.08 
l.09 
llD 
lll 
12l 
121. 
UP 
lJO 

11) 
ui. 

lJl 
llS 

.1111 
m 
m 
Diii 
WAii 

IL 
J1I 

... 0 .IU .. C 

I 

OontS.CllNt.i • ... i D.oeleraUon 111.a-, 47.i t•t. 
•••t.1ft -, Olllt.a, i,2, 12, lJ, 

11.1 I us I 102 ;,.s .JD 12.6 1170 .. ~ ........ 
Z>2.S I 9S I 107.S ~2.6 .)) 
.. dU~sNmrd 
zoo.s I n I ue.s ~1.6 .n 

lS.6 

S7S 20.s 

i. .. 1arat.1on Du- )5.4 fMt. 

'" 

2). 21.. 

11.l 

10., 

Oollt1cva\Mln llo. 2 
.uu .. llrUoi Un1 t.a 

21.6 I 128 I aa 
llldU~"cord 

l,2,J, --- 12, 1) l.la,,----·J, 21& 
61 .zi. 8.S lOSS is.o 

226 lU 11 
214 116.1 97.9 
Zl.6.2 1Z1 9S.2 
220 126 94 
220 14S. s 74.S 
202 113.s aa.s 
21s.s l2J 92.5 
223,S ll.l 82.S 
l9S 92 103 

Conti~tJ.oD No, S 
4cU•e lrM• Ualt•, 

218 134 84 
212 129 83 
2lJ lll 80 
226 142 84 
211 104 107 
197 .6 l.O!i 91.6 
210 1)4 76 
.., c1ap1&.,..nt. record 
201 I 124 I 11 

s2. .21 4.1 1079 
66.1 .Zl ll.O llSD 
65 • 21 10. o 116S 
64.: .21 9.0 1170 
so. .Zl 4,9 980 
60.L .22 10.6 '23 
6J.: • 2JS -16. S 970 
56. . 22 4.4 93S 
70 .22 lS.2 9ID 

"""•lant.1on 1'1a- 26, 7 t•t. 
~:l•3 ·~16 6.S l2,lJ ~i 
61.! .16 6.0 ioai 
S9 .L .16 S.l USD 
62.2 .16 6.2 1015 
60.8 .16 s. 7 1022 
69.6 .17S 7.8 lOCXl 

~~.6 .23 18.S 1194 
S4.4 .17 S.J 934 
~J.2 .17S 8.o 

lleceleratJ.on l)i..ot.&,_ 25. 7 he\ 
l,2,J,4,S 12,ll,ll. 
S?.) .16 3.3 I lllO 
S9. .16 6.2 91S 

SJ. 2 .16 S.6 '80 

llacelerat.ioo gut.&,_ 21&. 6 tMt. 
1.2.J.4.S.6 -·---- 12.ll 
s1.3 .16 J.2 9L6 
S6. 1 .1s 4.o * 
Sl..6 .1ss 2.4 990 
57 ,4 .lS 2 .o USO 
73.0 .1s a.o 1110 
62.0 .16 7. 7 910 
51. 7 .16 ). 2 900 

52. 5 .16 4.8 796 

a..c-..i Pacini:, Sea1.ad PO•it.Mln • 

I SIC 1116 ,12.1 I .16 
96 112 76.41 .16 

8.2 
9.2 

11S6 
1160 

Cont'1""'8t.Mln ID. c.. DecelaratJ.oo Diat..Doa 21&.6 t•t. 

I 81 lu6 ~ 1 .1ss I 11.1 I 11?~ 10s.s ll4.s 178·91 .16 1. 1 .-

Contiprat.MID ID, 7 -- --.. ,.....,... 

lS.o -
16.8 -
16. 7 
16.6 
lJ.9 
14.J 
11.s 
16.9 
lS.o 

21.2 
20.Ji -
21.2 -
ZJ.S 
23.J -
21&.l 

)2.0 
18.o 
19.4 

2s.8 
24.) -

zs.o 

27.0 
211.9-
28.2 
)l.8 
)4.6 
za.s 
26. 7 

24.S 

3S.O­
J4.8 

I .)8.6 
)8.1 

i12 

in. 
isz.s 

172 

iss 
isi. 
170 
i16 
170 
in 
197 
208 

(ll.2f 21) 

~ 
lSS 
lSS 
~ 
lSS 
~ 

iss 
is2 
is2 

~ 
1S3 
170 
172.S 
1S2 
170.S 
171..S 

lSJ 

177 
172 

2S7S 

2310 
2S&S 
2111.D 
2920 
2l66 
2s22 
.)445 
8sa> 
241&S 

ll.60 
3225 
32eo 
3SOO 
)6l.O 
lS90 

6112 
.)IU6 
3298 

lDlO 
"422 
4!00 
Sl.90 
S2SS 
1.859 
46S9 

l791 

5320 
S321& 

lJ7.S 

Z17.S 

201.s 

261. 

21&4.S 
201.s 
2~5.5 
2n.o 
204.0 
2.)8.0 
198.2 
i98. 7 
168.0 

20i.3 
241&.S 
i76.S 
i70,3 
176.l 
i70.) 

186.0 
1J6.o 
i86.o 

zi.c.3 
201.s 
201.3 

zi.c.3 
207.5 
204.0 
217.S 
ZU).) 
2!ll,.O 
211.s 

Zll:l.3 

260 
252 

2J8 
211.s 

Dtcel.aftUon Dlnanoe, 39.S IM\. 1 38 m-t.ift ~at. l!it> t.e 200 p.a.1. r&l.llC P"•-• 
ZlO 1 w I 91. 164.21 .m u.o I zm. I 1).9 I Z>6 • 2ll6k I * 

Doaalant.Mln nu-. )6.4 t•t. I .JS - ... t.i. ... - .. at. 2DO i. zsc p ••• 1. clo•:uoc ,,........, 
21.1 1123 I 9S 164.81 .ns ,., I 2aa I 21:>.6 I 11s I J60la I n1.s 

Z12 
Dtoei-Uoo D1.Jt.anca1 )4.) t- 33 -t.in - at. 2SD w JOO p.a.1. clolinc ,,..,.,... 

ZlO I '9.s 1120.s 1a2.21 .%17 114·' I )DO I )Z. 7 I Z6 I 6738 I 280 

DtaelmeUon ~. )6.4 JS •......Un - at. 2!il> '9 lOO p.a.1. eloaiill praa_.. 

m. I n.o lll.l lnsl ·* la.1 I .11&.S I 36.S j 1TS I 6386 I n1.s 
DloelaNU.On 1:>1.t.&naa, )6.4 .JS -....Un - at. )CO t.a lSD p.a.1. olo•:UOC praal!W9 

m.s I 1&1.0 jlGS fJ. 8j .213 121..1 I lll I 38.62 I 206 I 7931 I zeo 

DteelaftUAlll "1fta- Jl.2 teat. lO - ... ~J.•• - at. lSI> '9 LOO ;i.a.1. ..i....1.111 pre.-. 
226 I ~.z f17SI p.20. I .ue 1u.7 . I ldJ.S I 4S.4 I 17S I 791.2 1 211.s ZlS 

'" 'lllti.cd.t:r " ~ '9 ---.. 1'eleci\7 at. oat. t,.. ._ 
c. 1'eleci\7 -.. s.a . .u... - ...... t- - ...... 
D. ~U.. at dam1-t.iaa 

.. Olllnl&\ed -1~ .,,.... - - t.ba ... '"" ditoe1-U• it ftml ftlaai\7 - -
f. Ial\al .i.,. ot daoelaraU..U.0 - -1.nl&t.ed t... d1aph 1 -U.. ......._ 
0. Pl&- ot \rapeaeual ~- - o&l.nlat.ed r... ~-u. ........ .. 9aiP& s.a ..-. ., _,__ ,_. prie• t.a .... 
L fta ~ el -.lmlat.ed plat.am 11-t.laa t.119 w1&b\ et t.'• -j-, t... .i.. f ud Q. 
J. ........,. U'IJJ at -.... ~1'11 •1a11as • t.119 -j- s.a u. ~ _.... PHlU-0 
L fta t- 1a ..i- I, di~ lip U. """'9• ..._ ooi- I, w cl .. .,..... - _.... 

• ...... - U'IJJ ., -~- --- -· 

Arnt .... 11, Put a • 

.·, . 

ll..i 

8.7 

8.7 

9,9 

9.s 
12.S 
10. 7 
10.8 
11.6 
10.6 
i1.4 
17.6 
l4.2 

is. 1 
13.2 
18.6 
3).6 
al.S 
Zl.2 

)2.9 
18.S 
17. 7 

16.7 
17.8 

18.9 

16.8 
18.1 
26.9 
2s.2 
Zl.8 23,8 
21.4 

1$.8 

20.s 
21.i 

10.z 

16.6 

21.JS 

)6.S 



ATTACHMENT II 3 

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

A B c D E 
AVERAGE PLATEAU PLATEAU PEAK g - PEAK g -SEAT 

RUN II g & (TABLE II) 218 ..£. SEAT & 218 & 
96 10.56 11. 3 1. 71 11.0 1.67 

119 10.12 10.9 1. 72 13.5 2.13 
121 10. 79 11. 9 1. 76 15.5 2.30 

94 13.01 15.0 1.84 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 21.5 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 17.5 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 26.5 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 24.1 2.13 * * 
163 17.82 32.1 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 28.5 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 694.67 100.11 75.68 

AVERAGE 16.16 2.33 2.80 

* CURVE FOR SEAT DECEL NOT GIVEN IN REF REPORT 



ATTACHMENT # 3 

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 (average 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. 
The 2.80 average was used for the highest peak on the variable curve which 
was patterned to resemble Run #107 seat curve whose average decel is close 
to Column A Average. 
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ATTACHMENT 4 

"Y" AXIS g LOADS ON PASSENGER COMPARTMENTS 

Note (1) 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 AT2 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 
(5.94)2 

gl 34.45 = 1.07 
32.2 

34.45 
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HARRY L. GIBBONS, M.D. 
12601 Set:itf-, 1565 Ee!!t 
·"~~~~er.if'\ '81'"2!>•-

5827 Stanida Cir. 
Salt Lake City, Ut 

84121 

Haight, Gardner, Foor & Havens 
Federal Bar Building 
1819 H Street N.W. 
Washington D .. C. 20006 Rea FFAC v. Lockheed 

Att. John J. Connors 

Dear Mr. Connors 

Oxygen, water and food constitute the three basic essentials 
of life. There are of course time limits beyond which the 
body will suffer or die if these essentials are not provided. 
Regarding oxygen, there are numerous cases of complete recovery 
following complete depra.vation for long periods of time, par­
ticularly in children. There is general agreement with the 
statement quoted by Dr. Busby in Clinical Space Medicine, A 
Prospective Look at Medical Problems from Hazards of Space 
Operations, NASA Contractor Report CR-856 July 1967 which 
states "It is a well established fact that serious permanent 
damage of bra.in tissues begins to occur about 4 minutes after 
arrested cerebral circulation. This time might be somewhat 
increased in cases where the cardiovascular system continues 
to function, and so continues to supply glucose and other nut­
rients to and remove toxic metabolites from the bra.in." 
I would only add that some of the .. · : . ·' ·~·- ' - - cases of complete 
recovery following prolonged depra.vation are probably due to 
cooling of the body. Where as the above quote applies to 
adults, there is also general agreement that children are 
even more resistant to hypoxia that adults, as mentioned in 
the testimony of Marianne Schuelein M.D. in the Zimmerly 
Trial, April 22, 1980. We should be reminded that the com­
plete depra.vat~n of oxygen can only occur in a space sit­
uation or with drowning or other similar separation of air 
from the body since there is oxygen in the atmosphere to 
tremendously high altitiudes. 

OXYgen in the body is described or measured in the body in 
various ways. The percent oxygen saturation of hemoglobin 
is one way, and at sea level the body usually has 97" sat­
uration. Im sure that there would be no diagreement with 
this statement but it can be substantiated on page 60 in 
Randel, Aerospace Medicine, (1971). The volumes percent 
of oxygen carried by blood is also used to decribe the am­
ount of oxygen carried. For example, arterial blood us­
ually carries about 20 volumes percent and the venous blood 
being returned to the lungs for reoxygenation carries about ~ .......... . 
14 volumes percent. For the sake of this dixcussion I will ~ DEFENDANT'S 

-Jd \l,-\ 
use another measurement, the partial pressure of oxygen I :'EXHIBIT 



since it can be used to also describe the pressure or avail­
ability of oxygen in the ambient atmosphere .as well as in the 
lungs and through :out the body as air is inhaled and oxygen 
extracted and oxygen pressure diluted by competitive water 
vapor pressure and carbon dioxide. 

The atmosphere is cQmpressed through its own weight through 
gravitational forces, and although .the atmosphere extends fer 
hundreds of miles, the pressure at sea level is reduced to 
one half at 18,000 feet altitude. Sea level pressure at 
standard temperature of 59° F. is 760 mm Mercury. That is 
sea level pressure will . support a column· of mercury 760 mm 
high or about )0 inches. At the location of the take off of 
the air craft, the density altitude was ~pt sea level bec­
ause of the high temperature, however standard temperature 
pressures are used in the following computations since there 
is nothing to suggest that the temperature at altitude was 
significantly different from standard for that level. 

The following computations compare the effect of both dilution 
and compensatory mechanisms at sea level and altitude on 
oxygen pressure. The dilutions are caused by water vapor 
and carbon dioxide. The compensatory charges are given in 
figures where they are measurable but in some cases they 
cannot be measured. Never the less, they have a definite 
effect on maintaining life systems and consiousness. 

SEA LEVEL 

pressure 760 mm Hg 

23 ,400 FT. (AND BELOWJ 

303 mm Hg 

Although 47 mm Hg pressure is usually accepted for the 
water vapor pressure in the lungs,(as a result of the 
body being a saturated system 0 that is the pressure of 
pure water. Considerihg airway temperature, electrolyte 
and protein content of the respiratory fluids, the actual 
pressure in the lung is about 45 mm Hg, not 47. (Randel, 
Aerospace Medicine page 58.)vThis pressure is constant and 
must be subtracted from the overall pressure. 

7601/ 
.::!!.L 
715 

)OJ 
~ 
238 

Oxygen is .2095%of the atmosphere and applying Dalt9ns 
law, the partial pressure of oxygen in the alveoli,lthe 
terminal lung sacs,) can be derived. 

760 
-45 
715 
x .2095 
149.8 

)OJ 
-45_ 
2SB"""" 
x.2095 
76 ' 

In the alveoli, the constantly produced carbon dioxide also 



-)-

participates in the total pressure and competes with oxygen. 
For adults the accepted fi~ure is JB-42 mm Hg. 40 is the figure 
internationally utilized. {page 59, Randel,Aerospace Medicine) 
For children, a leading and well accepted textbook of pediatrics 
gives tne level at )2-)6 or as we averaged and accepted in 
adults, )4 mm Hg. (page 1512,Textbook of Pediatrics by 
Abraham 16th edition.) 

760 
-45 
?15 
x.2095 
149.8 
~ 
IT5.""S 

water vapor 

oxygen 

carbon dioxide 

)0) 
~ 
238 
x.2095 

54 zt,4 
At this point, the decreased oxygen pressure has a distinct 
effect on the body. The first breath taken at reduced pressu~ 
or at high altitude, that is within a matter of 2-4 seconds 
at normal breathing rates, will r.eult in blood passing through 
the lungs as it normally does, but with a reduced oxygen 
pressure. As this blood circulates past the chemorecep-
tors in the neck, (the carotid and aortic · bodies) these 
are stimulated. (page 6) Randel, Aerospace Medicine) The 
average circulation time in an adu~t is 15 seconds, and 
less in a child, but utilizing 15 seconds, this less sat­
utated blood would leave the lungs, go through the right 
side of the heart, out the aorta and reach the neck vessels 
and therefore the chemoreceptors in approximately 5 seconds 
and certainly less than 10 seconds. It would take a few 
breaths for the level to drop a significant degree, but the 
body will begin to respond at a reduced pressure correspond­
ing to an altitude of only )900-?900 feet.(page 6), Randel 
Aerospace Medicine). 

The resultant action is an increased breathing rate and depth. 
The maximum breathing effect is reached at 22,000 ft •• and 
of course continues at higher altitudes. This aircraft was 
at 22,000 ft. in approximately one minute. This respira­
tory effort will ~onfer 20 mm Hg. additional oxygen pressure . 
at 22,000 ft. (page 6) Randel, Aerospace Medicine) At 23,400 ft. 
it will confer 20-25 mm Hg. as measured on figure 2), page 
64 of the same'Jreference. 

115.8 mm Hg. 

115.8 
respiration 

20 ID1ll Hg. 
+20 

40 

Whereas the overall effect of hypoxia on ·:.nspiration ·, confers 
the above oxygen pressure advantage, by increasing the arterial 
oxygen tension, the effect on the cardiac function is to increase 
venous oxygen tension. The overall effect, with many com-
plex interactions, is to increase the cardiac output. The min­
ute rate at 22,000 ft. is increased by 1/) and there is an 
increased stroke volume. (page 64 Randel, Aerospace Medicine ) 
The resultant increase at 22,000 ft. is to double the cardiac 
output. This increases the venous oxygen pressure which 
increases the oxygen pressure to the ce.lls by 5 mm Hg. 
See fig. 19 page 60 Randel,Aerospace Medicine also see page 



65,same reference. 

Sea level 
. --

-4-

venous oxygen pressure 
(cardiac output effect) 

2),400 

+5 mm Hg. 

Even in adults which do not have the same advantages that 
children do, the cardiac output alone raises the venous pressure 
from 17 mm Hg. to 23 mm Hg. "sufficient to maintain con­
sciousness" at 22,000 ft. (Randel, Aerospace Medicine page 65) 

Other factors which play a role, but are difficult to quantify 
include physiologic shunting which increases oxygen tension. 
Also there may be some improvement in the: total diffusing 
capacity of the lung. There is a remarkable reduction of the 
arterial-venous pressure gradient due to the change in oxygen 
hemoglobin dissociation. The graient is reduced from 60 mm Hg. 
at sea level to only 7 mm Hg. at 22,000 ft. (all the above are 
found on pages 62 and 63, Randel, Aerospace Medicine.) 

It is my opinion with more than reasonable medical certainty 
that there is no basis for considering that anyone on the CS-A 
experienced any significant degree hypoxia, and therefore, 
certainly, no brain damage. The hypoxic episode was simply 
too mild. Had there been adequate exposure to produce any 
damage, it would have been observed in the adults first. 
There have been millions of adults exposed to these levels of 
hypoxia in aircraft decompressions, both military and civilian, 
and altit ·ude chamber flights, both military and civilian 
some breathing oxygen and some breathing air prior to the 
decompression, with extremely rare episodes of significant 
hypoxia. Children.with the advantages mentioned earlier 
and wit~ more compliant and effective lungs as to their ab-
il ty to convey oxygen to the blood stream, and with less or 
no arteriosclerosis to interfere with the oxygen reaching the 
cells of the body, are even less likely to have any residual 
from hypoxia, 

I 
I 

P.S. I apologize for lack of a discussion of time of safe 
unconsiousness. I would partially justify that with the 
expknation that there was no degree of unconsiousness on 
the aircraft attributable to hypoxia. 



CHARLES A. BERRY, M.D., M.P.H., PA 
2537 SOUlli GESSNER 

Carroll E. DUBUC, Esq. 
Haight, Gardner, Poor & Havens 
Federal Bar Building 
1819 B Street, N.W. 

WASHINGTON, D.C. 20006 

Dear Mr. Dubuc, 

SUITE 238 
HOUSTON, TEXAS 77063 

(713) 97~7755 

Reference 

Aerospace Medicine 

c-SA aircraft accident 
on April 4, 1975near 
Saigon, Vietnam 

In accordance with your request, I have reviewed a large number of documents relating 
to the above accident. These have included the USAF accident report testimony from several 
individuals involved in the accident, various experts and numerous supporting documents, 
diagrams, photos and references. In the following statements, I will address my comments 
to the aerospacemedical issues which are alleged in certain testimony to have produced 
effects or injury to occupants of the troop compartment of the C-SA aircraft. 

The aerospace medical factors which I will discuss are : 

rapid decompression, decompression sickness and trapped gas effects, hypoxia and 
deceleration forces. 

RAPID DECOMPRESSION 

The data indicate the occupied areas of the C-SA were pressurized to 12.02 psia at 
the time of the decompression while the outside pressure (ambient) was 5.82 psia creating 
a pressure differential or AP of 6.2 psi. The troop compartment would have been at an 
altitude equivalent just below 5,000 ft. and the ambient altitude of 23,400 ft. was 
reached in the troop compartllent in 0.6 seconds. 

The troop compartment volume was 6,300 cu.ft. contributing to the slower decompression 
time in spite of the large opening created by the loss of the cargo compartment door. The 
trpycla fogging due to pressure change occurred but no injuries occurred in the troop 
compartment as a result of air movement. The gas expansion in the middle ears, sinuses and 
gut is usually relieved by escape through the normal openings.Numerous human experiments 
with decompression from 8 or 10,000 ft. to 35,000 ft. have demonstrated no injury or dis­
ability in the subjects with open airways. In addition, numerous airliner decompressions 
have been reported from 1948 through 1978, usually to higher altitude than in this case 
and there have been very few reports of any difficulty including loss ·of consciousness. 

~ DEFENDANT'S 1 EXHIBIT 
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Preventive Medldne 

CHARLES A. BERRY, M.D., M.P.H., PA 
2537 SOOTH GESSNER 

SUITE 238 
HOUSTON, TEXAS 77063 

(713) 97Pr775S 2 

In the USAF aircrews routinely experience rapid decompressions from 8 to 22,000 ft. 
and thousands have been so exposed in training operations without undue difficulty. 
1 have personally done nearly 100 such rapid decompressions, many to 25,000 ft. as an 
instructor in physiologic training for aircrews and without any difficulty whatsoever. 

DECOMPRESSION SICKNESS AND TRAPPED GAS EFFECTS 

Contrary to expectations of some researchers, there is no evidence of an increased 
incidence of decompression sickness after a rapid deccimpression.Dysbarism is a term en­
compassing both trapped gas syndromes (middle ear, sinus, gut, teeth) and the evolved 
gas syndromes (bends, chokes etc.) more commonly called decompression sickness. The latter 
are extremely rare below altitudes of 25,000 ft. and the rare one seen is obese with more 
stored nitrogen to evolve or older. The environment of this accident should not produce 
any effects of decompression sickness. I have done a great deal of research in this area 
including documenting and evaluating all the altitude chamber and inflight cases in the 
USAF to the early 1960s and my thesis at Harvard was on the subject of dysbarism. 

HYPOXIA 

The important factors to consider in this area are the partial pressure of oxygen 
available at the individual cell after transport by .the blood, thus the time spent in an 
atmosphere with reduced oxygen levels (the altitude) and the presence and duration of 
unconsciousness. The altitude time history of the C-5A in this accident shows a maximum 
altitude of 23,400 ft. In 2 min. it was 19,000 ft., 3 min 16,000 ft., slightly above 
16,000 ft. at 4 min. due to a life saving maneuver of adding speed to lift the aircraft 
nose, 15,500 ft. at 5 min., 12,400 at 6 min., nearly 10,000 ft. at 7.5 min., 10,000 at 
8 min., another nose up-maneuver to 11,000 ft. at 8.5 min., back at 10,000 at 9 min. 
and progressively down from there. Even the time of useful consciousness (time in which 
an aircrewman could do pu%poseful action after exposure to reduced oxygen levels) becomes 
asymptotic at minutes of time on decompression to 25,000 ft. breathing air. Here we are 
concerned with passengers where the concern is the time of safe unconsciousness.According 
to the witnesses no one in the troop compartment even lost consciousness and this is 
certainly consistent with exposures of many persons at such altitudes. The body has a 
superb set of compensatory mechanism to keep the partial pressure of oxygen at the highest 
1evel possible demons~rated by increasing oxygen saturation over time exposed tp hypoxic 
atmosphere. In addition children are more resistant to hypoxic effects. Thus I would not 
invision any effects of hypoxia on occupaants of the troop compartment. 



CHARLES A. BERRY, M.D., M.P.H., PA 
2537 SOOTH GESSNER 

SUITE 238 
HOUSTON, TEXAS 77063 

(713) 978-7755 
3 

- - \ 
Aerospace Medicine 

DECELERATION ------------
The injuries produced by deceleration are dependent not only on the level of g force 

l>ut the axis of the body on which it acts (X - Y - Z). ~he duration of the force and the 
body area absorbing the force. In this case, the nose high aircraft attitude on striking 
the ground, the force attenuation by loss of the landi~g gear and the long slide across 
the ground in separating the aircraft at its assembly joints all acted to reduce g forces. 
That they were less than 2 g is attested to by the fac·t the adults who were unrestrained 
could hold onto seats from a position in the aisle and were not injured. In addition the 
children were in rear facing seats well strapped in and supported by pillows further 
reducing effects of even the calculated low g in - X axis. Review of a great deal of data 
here convinces me no injury should have been sustained by restrained or "holding on" 
passengers. 

As a result of my review of the voluminous materials and my own references I am 
convinced to a reasonable medical certainty that none of the above discussed factors 
(decompression, decompression sickness ' and trapped gas syndromes, hypoxia or decelerative 
:forces) were sufficient to produce the alleged permanent'- effects in occupants of the troop 
compartment. 

I am willing to amplify this opinion in direct testimony as you feel necessary. I 
deeply apologize for the delay in forwarding this opinion which is being written during 
my attendance at the 29th International Congress of Aviation and Space Medicine in Nancy, 
France, sponsored by the International Academy of Aviation and Space Medicine. I am a 
past president of the Academy and have had a long standing committment to present a paper 
on •Risk factors in pilots" and then to chair the session on acceleration. 

I hope this arrives in a timely fashion through the multiple methods I am using to 
qet it to you in Washington from me in Nancy, France. 

i Sincerely yours, 

Charles A. BERRY M.D., M.P.H. 



Hyperbaric N\edicine, PA. 
------------------512-696-7293-----------------

JEFFERSON C. DAVIS, M.D. 
JARED M. DUNN, M . .lf. 
RICHARD D. HEIMBACH, M.D. 

September 4, 1981 

Carroll E. Dubuc 
Haight, Gardner, Poor & Havens 
Federal Bar Building 
1819 H Street, N.W. 
Washington, D.C. 20006 

Dear Mr. Dubuc, 

METHODIST PLAZA 
SUBLEVEL 2 

4499 MEDICAL DRIVE 
SAN ANTONIO, TEXAS 78229 

Here at last is the information you asked for in a concise format 
as I can make it. Sorry for the long delay, but other demands on 
our time interfered. 

Sin~erely, 
·/ ~ 

(~~fl/:/!~i<4~J/ 
~~ared M. Dunn, M.D. 
l ,,/ 

JMD/ybw 
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In the rapid decompression of the U.S. Air Force C-5A, the 
children and the adults were exposed to a relatively mild hypoxic 
stress __ because of the relatively low altitude and the short times 
of exposure. The aircraft decompressed at 23,400 feet and descend­
ed to 16,000 feet within three minutes. The cabin decompressed from 
5,000 feet (632 mmHg or 12.23 psia) to 23,400 feet (302 mmHg or 
5.85 psia) in approximately 0.6 seconds. This is well within the 
no damage criteria. The U.S. Air Force has exposed 1-2 million 
people to rapid decompression. From 1940 to 1955, troops were run 
from 8,000 feet (565 mmHg or 10.92 psia) to 22,000 feet (321 mmHg 
or 6.21 psia) in 0.53 seconds or 0.67 seconds depending on the 
type of chamber used, and since 1955 from 8,000 feet to 22,000 feet 
in 1 second. Animals have been exposed to much more rapid decompres­
sion, ie. dogs, were decompressed from ~pproximately 800 feet (738 
mmHg or 14.28 psia) to 150,000 feet (1.02 mmHg or 1.97 psia) in 
1 second without damage. 

The aircraft began an innnediate descent following the decom­
pression and had reached 16,000 feet (412 mmHg) in 2.5 minutes then 
up to 17,000 feet (396 mmHg) and then down to 15,000 feet (429 mmHg) 
over another 2.5 minutes and then down to 10,000 feet (523 mmHg) 
in another 2.5 minutes. 

Calculation for partial pressure of oxygen in the alveoli for 
various altitudes for both adults and children are given in the 
following table. The calculations were based on the following 
equation and assumptions: [ 

P C F 0 1 - Fi.·02 J A02 = Fi02-(47) - PAI02 i 2 + ____ _ 
p 

which symplified, means the oxygen pressure is equal ambient pressure 
minus 47 mmHg for water vapor in the lungs, times 21% (% of oxygen 
in the air, approximately), minus 40 nnnHg of carbon dioxide present 
in adults or 34 mmHg for carbon dioxide present in infants. This 
also assumes that there is no hyperventilation, which there would 
be, but for comparing various altitudes or pressures it need not 
be included. Hyperventilation from hypoxia will increase respirations 
by 30-40% or more. 

Altitude Total mmHg -47 for H20 x 21%=0~ -40 mmHg -34 mmHg 
in Feet Pressure Pressure Pressur Adult Pco2 Infant Pco 

2 

150,000 1. 02 0 0 0 0 
34,000 188 141 29.61 0 0 
25,000 282 235 49.35 9.35 15.35 
24,000 295 248 52.08 12.08 18.08 
23,400 303 251 53. 7 13.7 19.7 
22,000 321 274 57.54 17.54 23.54 
20,000 350 303 63.63 23.63 29.63 
19,000 365 318 66. 78 26.78 32.78 
18,000 380 333 69.93 29.93 35.93 
17,000 396 349 73.29 33.29 39.29 
16,000 412 365 76.65 36.65 42.65 
15,000 429 382 80.22 40.22 46.22 
10,000 523 476 99.96 59.96 65.96 



Resistance to hypoxia varies a great deal from individual to 
individual and from animal species to species. However, we can compare 
knowledge of animal exposures to have some idea of the severity of 
the hypoxia stress these children were exposed to. 

Dogs have repeatedly been taken from ground level to 150,000 feet 
or space equivalent in 1 second. They lost consciousness and 
respirations stopped. However, if they were started back down, within 
3 minutes, respiration would start spontaneously and they suffered 
no detectable, permanent brain damage from the hypoxia, which in these 
cases really is anoxia or no oxygen was available. Within this 3 minute 
time period, the children in the C-5A went from 23,400 feet to 16,000 
feet where they could have lived for very long periods of time without 
difficulty. 

There have been numerous other passenger aircraft that have had 
decompressions to much higher altitudes without producing brain damage. 
National Airiines, Inc., Flight N60NA, on November 3, 1973 lost pres­
surization at an altitude of about 37,000 feet and the cabin altitude 
reached 34,000 feet. It then took two minutes to get to 24,000 feet, 
which is higher than these children started at. Then within three minute . 
and twenty seconds the aircraft reached 15,000 feet. Comparing the 
two accidents from the hypoxic stress standpoint. At 34,000 feet there 
is no room in the lungs for oxygen, all lung areas are occupied by 
water vapor and carbon dioxide. At 23,400 feet the children would have 
had at least 19.7 unnHg of oxygen in the lungs, available to them. The 
34,000 foot decompression, in the DC-10, took two minutes to get to 
24,000 feet, which is the approximate altitude at which the C-5A flight 
decompressed to. In the 2 minute interval the C-5A had descended to 
19,000 feet, where there was approximately 32.78 mmHg of oxygen that 
was available to the children. The "Time of Useful Consciousness", 
(TUC) at 19,000 feet is approximately thirty minutes. In both of the 
flights being discussed, 15,000 feet was reached within about 3 minutes. 
This is only a comparison to show how much more severe one exposure 
was than the other and yet since no known damage was done by the more 
severe one, how could one expect to see any from the less severe. 
Numerous other aircraft carrying passengers, both U.S. Air Force and 
civilian, have had rapid decompression to above 24,000 feet and have 
no known brain damage even though many of those exposed lost conscious­
ness. The U.S. Air Force has exposed literally millions of men and 
women to hypoxia of a greater severity than these children were 
exposed to without evidence of any damage. In an altitude chamber, 
the U.S. Air Force exposes subjects to hypoxia at 35,000 feet to the 
point of "Time of Useful Consciousness" (TUC) and again at 25,000 
feet to TUC and 18,000 feet for 15 minutes or so. The TUC at 35,000 
feet is about 15-30 seconds, at 25,000 feet 4-5 minutes, and at 18,000 
feet-30 minutes. Furthermore, the TUC at 23,000 feet is about 5-10 
minutes. Now, the U.S. Air FO.rce exposures are all adults while we 
are dealing with children. Children, and especially infants, are more 
resistant to the effects of hypoxia than adults. In animal studies, 
fetuses require 25-30 minutes of severe hypoxia to anoxia to produce 
brain damage. Children are more resistant to the effects of hypoxia 
for many reasons . They have less physiological shunting; their arteries 
are more distensible, having no atherosclerosis or narrowing. Their 
hearts, in general, are more responsive, and again have better blood 
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supply. Their lungs are better, having less damage done by smoking 
and breathing polluted atmospheres; they have less air trapping, less 
obstru~ive disease; less diffusion problems. Smoking effects the 
heart, lungs, and cells and thus reduces tolerance to hypoxia. We have 
measured carboxyhemoglobin as high as 21% in smokers with an average 
of about 10%. Therefore, 10% of the blood cannot carry oxygen because 
carbon monoxide takes its place. Carbon monoxide also ties up the 
cellular enzymes that utilize oxygen. Thus, that oxygen, that is delivere 
to the cells, cannot be utilized. All this makes the smoking adult 
much more susceptible to hypoxia and its effects. 

Thus, with the flight profile of the CS-A after decompression, 
the children never even approached the TUC for those altitudes and 
times which are much shorter than the ti~es of safe exposure. The total 
time of 8 minutes from 23,400 feet at decompression to 10,000 feet 
does not exceed "Times of Useful Consciousness" at 23,000 feet for 
adults. I can see no way that this hypoxia exposure could produce 
permanent brain damage in children. 

From diagrams, photographs, and descriptions of the accident, 
the only acceleration of significance applied to the children were 
+Gz or head to foot and +Gx or front to back. The children were strap­
ped in rearward facing seats which is the best possible condition 
for preventing injury. 

The first impact was nothing more than a high speed landing in 
soft dirt and if the vertical acceleration was 500 feet per minute 
as stated, then the Gz would have been 1.7 G's, or only .7 G's over 
the normal 1 G if we assume 600 feet per minute descent rate, Gz would 
be 2.025 or 1.025 G's over normal. These could be compared to the G 
loading of a normal hard bouncing landing on a couunercial air craft 
that we have all experienced if we have flown much. Hardly noticeable 
and certainly not enough to cause injury to anyone sitting in a standard 
aircraft seat. It is not even enough to knock some one down who is 
standing unsupported. The front to back acceleration on this impact 
was essentially zero. 

On the second impact, the only G loading that can be calculated 
is the average +Gx. From the descriptions of the occupants of the 
Flight deck and the aft troop compartment the G's were fairly constant 
and also since the average person can hold on to something with their 
hand against a sustained acceleration of only 1.5 to 2 G's, which the 
occupants did, the average G loading of 1.6 for the aft troop compart­
ment would be close to the maximum loading. Even with a peak G loading 
of 2-3 or 4 G's people in rearward facing seats would not be injured. 
Peak +Gx loading tolerated by humans without injury have been 30-83 
G's depending on the rate of onset and duration. Apollo loading on 
blast off was 15 G's sustained for several seconds. Man is capable 
of sustaining +25 Gx for several seconds without permanent damage. 
Man voluntarily stands + lOGx for 200 seconds without injury. People, 
including children are exposed to higher G loading for longer times 
than they were in this accident in everyday riding devices in amuse­
ment parks. 



It is our opinion, to a reasonable medical certainty, that the decompression, hypoxic, 
and accelerative stress involved in the C-5 (68-218) accident of April 4, 1975 were 
not severe enough to produce any permanent damage to any child strapped in rearward 
f?,cing seats in the aft troop compartment. 

9~//7W~r,n/ /If ared M. Dunn, M.D. ~ _ ~ 

r~ 
Davis, M.D. 

JMD/JCD/ybw 
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Analysis of 'G' Levels Associated 
With the C-5A Accident Near Saigon 

April 4, 197 5 

by 

James W. Turnbow, Ph.D. 
Consultant - Aviation Safety 

References Used: 

The following analyses and conclusions are based in part, but are 
not limited to, a review of the following documents: 

1. USAF Collateral Report, Vols. I, II, III. 

2. Photographs of the aircraft prior to and following the 
accident. 

3. Photographs of the accident site. 

4. Miscellaneous drawings of the C-5A aircraft. 

5. Sworn statements of: 

Regina Aune 
Tilford Harp 
Christine Lieverman 
Keith Mal one 
Marcia Tate 

6. Depositions and/or trial testimony of the following: 

Regina Aune 
Tilford Harp (co-pilot) 
Christine Lieverman 
Harriett Neill 
Merritt Stark 
Marcia Tate 
Dennis Traynor (pilot) 
William Timm 
John Edwards 

7. Wreckage Distribution Diagram. 

8. Cutaway view of C-5A troop compartment. 

9. NASA Technical Report SP-3006 'Bioastronautics Data Book,' 
1964. 

10. USAF Technical Report No. 5915 Part 2, 1961, 'Human Exposures 
to Linear Deceleration,' 1951. 



11. USAAMRDL Technical Report 71-22, 'Crash Survival Design 
Guide, ' 1971. 

12. Plots of the Data Obtained from the onboard recorder (MADAR). 

13. The author also draws on some 20 years of experience in 
aircraft accident reconstruction and full scale crash testing 
of aircraft. A vitae is attached for convenience of the 
reader. 



ACCIDENT SYNOPSIS 

The crash of this aircraft consisted of two ground contacts 
separated by approximately 875 yards of free flight. The analysis of 
the data available shows the following concerning these two contacts: 

Contact No. ! 

This contact has been charac~erized by several of those aboard the 
aircraft as 'a near normal touch down' or 'no more than a hard landing 
typical of military or commercial aircraft.' The sink rate was 
reported to be 500 to 600 feet per minute by one of the cockpit crew 
(Mayor Traynor). a fact in agreement with: 

a) Extrapolation of the MADAR data. 

b) The aircraft attitude and speed, i.e •• nose up at touchdown. 
(It is noted that the nose gear did not contact the ground at 
this point). 

c) The aircraft would have been in 'ground effect' as it 
approached the surface with resulting tendency to reduce any 
existing sink rate. 

d) Statements of other crew, for example: Capt. Harp said in the 
Schneider Trial. page 2143. line 4: 'I would say there were 
hardly any G forces on the first landing.' 

The primary structural failure at this first contact was removal 
of the rear sets of landing gears, probably due to the landing on a 
less than normally firm runway and to the above normal touchdown speed 
of 270 knots, both of which could be expected to increase the drag 
forces on the gear. 

Since the ultimate design load for each gear does not exceed 
240,000 lbs, and assumption of full design load being developed on the 
rearmost gears, plus a limit load of 160,000 lbs on each of the 
forward main gears, gives a total load of 800,000 lbs. This would 
load the 450,000 lb aircraft to no more than 1.78g's along the 
longitudinal axis of the aircraft. The vertical loads would have been 
very consistent with those occuring for a landing at near or lower 
than normal sink rate. Vibratory oscillations would have been induced 
into the structure due to failure of the gear, however these, being of 
high frequency. would have been more of an 'audible' nature to 
passengers of the troop compartment rather than of a nature such as to 
produce a displacement or impact type response of those passengers. 

No hazard to the occupants of either the cockpit or troop 
compartments can thus be expected from this contact. 



Contact No. ! 

This ground contact occurred after the aircraft became airborne 
following the initial touchdown and crossed the Saigon River. 
Observation of the forward main gear tire marks relative to a small 
dike on the far bank of the river shows (together with the absence of 
nose gear marks) that the aircraft again touched down in level or 
slightly nose up attitude. The extended nose gear and extended main 
gear permitted the aircraft to pass over this dike, allowing failure 
of all of these remaining gears with little or no contact of the 
bottom of the fuselage with the dike. The decelerations here would 
again be no more than the values occurring in the first contact. Upon 
passage over the dike the bottom of the aircraft began a skidding and 
plowing run through wet and soft rice fields to the final points of 
rest. Observation of the accident photos and other evidence shows the 
following: 

a) The troop compartment and the crew compartments remained 
essentially intact, maintaining living space for those 
occupants. 

b) All seats remained attached to the floor and there were no 
seat belt or harness failures. 

c) Seats in the troop compartment are 16g seats attached to the 
floor with a 9g restraint. All were rearward facing. 

d) Skid tracks through the wet/ soft marsh-like terrain are 
strongly indicative of long-duration, low-level, constant 
deceleration for the cockpit and troop compartments. 

e) Break-up of the lower fuselage occurred in many relatively 
small pieces consistent with many successive failures, again 
indicative of continued and hence low level continuous 
deceleration. 

f) The failure of the side walls of the lower (cargo) compartment 
ultimately resulted in the formation of two skids or runners 
for the troop compartment which guided that compartment in 
almost a straight track, reducing lateral loads to only those 
of vibratory nature and allowing the floor to remain intact. 

g) Adult occupants seated or kneeling on the floor between rows 
of seats, without any kind of restraint other than holding by 
hand were able to stay in place throughout the complete impact 
sequence without serious injury. Cuts and bruises were 
reported. Only those occupants in line with an isle and 
holding by hand appear to have been unable to retain position. 
These occupants would have been in a condition similar to a 
'free fall' at a somewhat elevated 'g' value of about 1.5 to 
2.0g as they 'fell' longitudinally along the isle to impact at 
or near the front bulkhead. Their injuries thus occurred in 
this mode. 



The 'Wreckage Diagram' for C-5A SN 68-218 shows a deceleration 
distance for the troop compartment of about 650 yards or 1950 feet as 
scaled from the diagram. For an initial speed of 270 knots or 456 
ft/sec the average deceleration over this distance is 1.66g~ In view 
of the nature of this accident it is the opinion of the author that 
the peak decelerations which occurred are probably AQ.!. ~ than three 
(3) times this value or about 5g 's. The reader should observe 
carefully the fact that such peaks cannot physically be applied for 
any appreciable period of time otherwise the aircraft would have to 
stop in much less than 1950 feet. [The value would be 646 feet at 
5g's constant deceleration] • 

• See Appendix I. 



HUMAN TI>LERANCE TO DECELERATION 

The voluntary tolerance of the whole human body for short duration 
pulses with forward facing seat and shoulder harness is at least 40g's 
or eight times the 5g value mentioned above. For rearward facing 
seats the voluntary tolerance level is well in excess of 40g. At 
least one 80g test has been conducted on a voluntary human subject 
without serious injury. 

The tolerance to head impact alone, as established by a Wayne 
State University research group, indicates that peak accelerations of 
15 milliseconds duration would have to be of the order of 140g just to 
produce unconsciousness. For a 2ms pulse the corresponding value 
would have to be about 400g. 

It should be noted that in the C-5A accident in question many of 
the children were not even awakened by the crash. In view of: 1) The 
visually observed response of the children in the troop compartment to 
the crash (or the lack thereof) and 2) to the extremely large 
disparity between the probable actual decelerations (both peak and 
average values) and the limits of voluntary human tolerance to such 
loads, it appears clear that no hazard to life or health existed due 
the deceleration environment alone in the Saigon C-5A accident of 
April 1975. 

For the convenience of the reader, copies of several human 
tolerance charts taken from reference No. 10 are included in the 
appendix. 



CONCLUSIONS 

It is the op1n1on of this author that it is a scientific certainty 
that the decelerations occurring in the April 4, 1975 Saigon C-SA 
accident did not provide a direct hazard to the life or health of the 
children or adults located in troop compartment of that aircraft. 
More specifically it is not possible that the magnitude of the crash 
decelerations were such as to result in brain damage for the seated 
occupants or to those adult occupants who remained in position 
throughout the crash. 



APPENDIX I 

For uniform (constant) deceleration the governing equation 
2. 

v 
G = -----

64.48 

where: 

v = Velocity in ft/sec 
= 270 knots = 456 ft/sec 

s = Deceleration distance = 1950 feet 

The constant 64.4 is twice the acceleration due to gravity 
or 2g = 2 X 32.2 = 64.4 ft/sec:1.. 

2. 
(456) 

G = ----------- = 1.66 
64.4 (1950) 

is: 
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