
Bring in a.s Ca.pta.in, then back in as. Lt Col. Don'l brint.!. in ci:s 0-(1. is 

a \•ery valuable resource, but must be handled carefully. 
·-. 

Job r--111st Ii<! 

ciade more palatable, both for officers and airmen. Aircrafthas a 

bad r.a:ne. Cann policies ha-_re really hurt the reputation a11d moro::.1<.; of 

maintenance personnel. 

60 MAW/LGM 

Believe dual qualified actually helps, instead of hinder.s. {SMSgt Thomas 

disagrees, thinks one system helps.) One_-system base is easier to 

manage. but two- sys~em has some advantage. Have more flexibility with 

size d:ue to overhead. Most important question is '\Vho does what? Do 

compete for talent. Key is to be able to man the shop and keep t_he 

qualified p~ople. (Need to Code 51 the lower ranking people). Code 51 

needed for E-4 and E-Ss. C-5 is not just another normal system. Need 

. I 
s~ringent control over people to maintain talent •. 

Travis: Two-thirds of force under 30 years. Has losses in 3 and 5 

level. MSgt Crew Chief - see attached chart. Currently .is a negative 

influence - haYe complaints from· Staffs and Techs who are ranked out 

of a job. Only have three MSgts now. Have well qualified and competent 

motivated Staff and Tech Sergeants. ~ doesn't ma:ke a crew chief. 

-Manning and skills adequate for ute ·rate flying now. Using crew team 

c;oncept good, but .causes problems. Biggest problem lack of stability 

at lowe1· and intermediate levels (4/5/6-year levels). Need a managed 

flow. Try. to spread turnover. Primary limiti'z:1g factor to bringing more 

9 
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C-5~ to Travis is ra:np space. B~yond the:.t, no :-cal problerri to bringing 

Alrus flyil"!g to Travis. Rated supplemer.~. ~1ust ha·.rc r.,o:ne formality oi 
·•. 

training. ~1us~ be orderly gaining oi eX?ericncP.. R<·st i~ to hriT"\g in 

early. Problem with older guys. 

8. Commer.ts on PD:v~ Concept 

a. ls it adequate? 

b. How could it be improved? 

c. -ls there a requirP-ment for permanent field teams to 

specialize in rigging, corrosion control, install depot level TCTOs, etc. · 
DEPOT TCTO INSTALLATIO:'-i CRITERLA.. 

d. Could MAC support 

e. How large a team 

22 AF/ LG 

Current 
MAC. 
Others 

Clock Hrs 
16 

8 

M/ _=! 
48 
25 

Must recognize we have a problem. Could possibly support an in-house 

PDM effort at. Charleston • 

. l 
9. Comments on Cann actions/policy 

a. ,Is canning impacting safety? 

b. Has the more stringent (no cann) policy for the ramps I doors I ~~ar 

impacted operations to any great degree? 

c. How can we improve? 

22 AF/LG 

No-cann policy in general is good. Must be tempered with some 

judgment. Don't really need the aircraft to fly. 20-Day-No-Fly policy 

. is too unflexable, costing manpower, hurting morale. Improvement --

10 



Sc:-.: a. policy \\'ith judgment. ~nd stick to it. Ii .AFLC cannot. support ZG-ciay-

no-fly policy, then don't make \vings do it. 

60 .>.LO. \\Ii LG~\l 

Ir.-.pact safety maybe if wear out fa.ste:-. Eas built di·,·ergent policie.5: 

on-ti:n"e deFarturc/minimum equipment Est/all up aircraft versus 

20-day-fly policy. Cami -- single most detriment to morale. Really 

shakes up the crew concept and oride. Many other headaches and ext:ensive 

effort in tracking such actions. (Capt Felton, Rig Team Chief, \vill 

quickly be in position to ground t\vo aircraft a day.) No .can.."'l policy is 

going to force to 4-star level. We are going to either have a liberal 

cann policy or a fleet of no-fly aircraft. (Look at 30 or 32-day-no-ily 

policy. St':1dy shows takes that long to get 85% parts). Are tearincr uti e> • 

some parts by canning too much. May be should have no-cann list. 
j 

Have let the Ops side of house drive maintainability with :MEL. 

l O. Comments on Maintenance Training 

a. ·rs it adequate? 

b. Are getting the most out of our FTD? 

c. Should we require refresher training? 

22 AF/LG 

'Training -- Problem training of people off shore. Have slipped through 

training before get there. Also people going to FTD going to non-MAC 

units not working C-5. 



oO J,fA\\'/LC\! 

T:-avis has SS':"'.i th:::-u FTD and setting up \Vtth FTD a 20-l':our APG 

:-efrczhcr cc!l!"~c. 

11. Con1rr.e1;t on morale of our lnc..intenanc-e persor.nel. 

a. Officers 

Effect of the rated supplement / 

b. NCOs 

Le·.rel and quality 

22 AF/LG 

Biggest morale factor is cann o! parts. 

60 Y .• A ·w I LG~! 

··. 

MAC/CS letter suggesting not use rr..ai.nten:.nce personr.el on details 

too weak. T''renty-fight maintenance full-ti.me security police 

augmentees (NO WAFS) .. Morale tracks with success. Presently 

3-400% better than ever before. Better management. Some 

irritants. 

12. Comment on the status of our Quality Control. 

a. Is it adequate? 

b. How can it be improved? 

22 AF/LG 

Have a deficiency. If had a QC like i.n 66-1 wouldn 1t have the ci.i::rent 

problem. Don't believe have the best people. 

.,. 



13. Con1ment c:i :\"E\.TS rl'.:po:-tin~ a-::cl emphasis o.f gettir:.g 
··. 

assets 

asset and shiprr,ent to the repair acti'.r!ty. 

22 AF/LG 

Not enough emphasis in this area. Look at manning and supe.=vi.sio:-i. 

I 

All inspe_ction reports show this to be a problem. A tough problem. 

Need er.ipha sis and tra i.ni.n2 in this area. DIFM As set Control. 

14. Comment on effect of "delay" scoring on quality/cost/safety of 

maintenance. 

Is there a better system? 

Gen Genge·: Look at moving Altus C-5 flying to Dover and Travis. 

Move C-130 squadion !rom Little Rock into a school environment. 

Gen Morris: ·can't afford anything but the very best top people. 

Need to hold on to our trained people. Need dif! philosophy on 

handling our key NCO specialists. Movement of personnel must 

be changed. Maintenance Squadron Commander. AMS needs the 

technical expertise. Other squadrons needjust a good people 

. manager. 



U~e c.~1d integr-2.:;0:1 of Reserve Forces .. ArF.; fully integrated -- nc, 

diffc:-cnti~tion. ~'\:-e used as a total a~~~t. Dun!t i>eiicve ln break-

cut oi these forcc.:.s. 



CAPT}..J:~ FELTON 
RIGGI?\G TEA:,,.f. CEIEF 

1. What are the mai~ parts being found defective? 

Answer: #7 yoke bearings, #i hooks, yoke bearings in genera.l on 

all rest. Program lin.'k pins, inC:icator parts in general, rollers o...-er-

alignment eccentric, some damage on the eccentrics, both upper /lower. 

eccentric~ for yoke, some corrosion. Found missing screws, bolts, 

washers. (One case, two missing back to back). 

2. Is there any trend as to location? 

Answer: #7 on wear/battered/beating -- hook -- yoke; corrosion 

throughout all position.s. 

3. Are the TCTO instt"uctions anP.r:l'.ta.te? 

Answer: No. Team making a lot of changes. Some of the ai:rcraft 

c:?uld not·have beenl rigged under current TO instructions. 

How can you tell when properly rigged?, --. 
Answer: 30# pull and hooks seated prior. 

4. How critical is leveling the aircraft prior to starting rigging? 

Answer: Not too critical, should set on level ramp. 

5. What are the major de£ici£!ncies being found? 

. 
Quality of maintenance? (A: Some maintenance malpractice, rods 

in backwards, gaps i~ fore aft yoke alignment, rods misadjusted.) 

Adequacy cf inspection requirement? (A: Inadequate) 

Evidence of a~use? {A: Some.) 



Corrosion nroblen1s? (A: 1?"air amount, \viii ::.·cquirc a 1•1t of . 

a Hention. ) 

~" .. d.::q~:::.:::y ~£ !T?inin!?; for our personnel? (A: Scn1<.: good, sonH' nl)L 

Ove1·all syste!"l1 looked like had not been \vorkecl on to. any great exter.t:. ) 

6. Is the team identifying condition of parts by locaticn and tail number? 

How are they reporting? Are URs being sub~itted? Exhibits tagg~d 

and forwarded to San Antcnio ALC? {Want to look at some). 

Ansv ... ·er: Yes. 

7. How can safety of aircraft door/ramp be assured? 

Ans\ver: Still working problem. 
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SPECIAL ORDER 
A-'29 

OEPAnTMENT OF THE AIR FOP.CE 
HIADQUAITllS Ml1.TAI'" ~·•un ;:OM#'&ND 

scon All fOICl IAU, .1LUNOIS 6J";U 

'· 

COL BERNARD A WAXSTEIN, 126-~ :,-OJ03FK, : '2.AF / .. TA• Travis AFB . CA, 
is detailed to investigate tl1~ 4 April 1~75 dircrait accident 
involving:USAF C-5 ucft No. r.•l'.!18 whi.~h ')c·c.:ur~·cd approximately 
sC'vcn miles from Saigon, VN. The invt?s: i;~ntion will be con­
ducted under the provisions C'l AFR l.'i 0-i 4, 1 _::1>v 73, as amend­
ed. Of:ficer is auLh to intcrvir·w personnel, ·.take ~.tatcment~ 
and testimony, _and examine rrcords he d'''-'ms ~ppropriat.c. Al 1 
records, files, and correspor.clcnce relative fp the accident, 
within the control of the Air Force and 11ot 'otherwise pri vi­
lcged or exempt by applicablf' directive~., will be made avail­
able to the investigating officer. AFM 120-3,, 20 Nov 69, will 
be used as a procedural guide. Report \ .. ·ill be prepared IAW 
AF.M 120-3, Chapter 11, and will include recommendations but a 
summary of the evidence will be preparec! in .lieu of findings. 

HIRAM GRIFFIN, Colonel, USAF 
Director of Administration 

DlSTiaBUTION 
5 - HQ 'MAC/JA 
1 - I IQ MAC/ DAAO 
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SPECIAL REPORT 

3-15-71 

INVESTIGATION OF PRESSURE DOOR INCIDENT 
.. 

C-5 SN 68-225, 22 FEB 71, McCHORD AFB, WASHINGTON 

PROBLEM: 

1. Aircraft ground accident - damage to pressure door and aft ramp 
complex. Left and right pressure door actuator failed allowing pres-
sure door to free fall to the ground. ,. 

INVESTIGATION: 

2. The ramp and pressure door was positioned to the drive-in mode. 
The right hand pressure door seal did not retract and the operation 
was stopped prior to movement of the ramp. The seal was then manually 
retracted and the opening operation was resumed. The pressure seal did 
not stay in the retracted position and the pressure door "Duckbill" cam 
on the right side hung up on the seal as the ramp continued downward. 
This increased the loading on the right hand pressure door lower actuator 
(already pressurized to the fully extended position) until it failed in 
tension at the cylinder cap. This failure was by ~chanical leverage 
only and not by hydraulic pressure. The resulting loss of hydraulic 

.Pressure allowed the left hand pressure door lower actuator to retract 
as the entire weight of the door was transmitted to it. The pressure 
door then practica11y free fell until it hit the ground. The door had 
thus extended beyond its fully deployed position {drive-in mode) and this 
caused the left hand actuator to fail in compression/bending at the rod 
end. ·· 

CON CL US IONS: 

3. Probable Cause: The right pressure seal did not retract. The seal 
caught the opening pressure door and forced it to bend inboard past the 
fixed throw limit of the actuation causing it to fracture in tension 
due to the excessive mechanical leverage involved .. The seal did not 
retract because two rivets had sheared rendering the side seal actuators 
i nopera ti ve. These rivets connect the pressure sea'l actuator to the 
control boxes. T.O. lC-SA-4-1 shows that these should be MS-20615-3M 
(MONEL) rivets. The two failed rivets were made of aluminum • 

. ACTION TAKEN: 

4. The investigating team inadvertently duplicated. this pressure seal 
failure during a demonstration of the drive-in mod~ on C-5 68-227. 
However, the operation was stopped in time to avert failure of the pressure 
door lower actuators, and the door did not drop. ; 



5. A UMR is being submitted on the pressure side seals. Both lower 
pressure door actuators will be forwarded to LGC for metallurgical 
analysis to detennine failure mode. The failed rivets will be forwarded 
to -ver~fy composition material. 

6. The following warning should be published as a Safety Supplement to 
T.O. lC-SA-9. 

WARNING 

Prior to operating the pressure door and ramp to :the drive-in 
position, position one man at each side of the pressure door to 
monitor and assist the seal retraction. They will insure the 
pressure door seal has fully retracted prior to any movement of 
the cargo ramp. Failure to comply could result in damage to the 
aircraft or serious injury to personnel. 

7. An interim safety supplement was published by LGC to disconnect the 
pressure door seals. The seals will be retracted and deployed manually. 
This will be an interim fix on~y. 

RECOrl.MENDATIONS: 

8. Reco!llnend LGC install a sequencing cycle in the s·eal actuators to 
prevent movement of the ramp and pressure door in the event the seals 
fail to retract. 

9. Recommend that in the event of future incidents of this nature a 
team be sent to the place where the incident occurred. The incident on 
aiicraft 68-225 occurred 22 February 1971 at McChord··AFB, Washington. 
The damaged parts were removed and placed aboard the aircraft and returned 
to home station arriving here on the 26th of.February making it extremely 
difficult to determine cause, whether it be material or operator failure. 

2 Atch . 
1. Operator 1 s Statement 
2. Operator• s Statement 



Operator's Statement 26 Feb 71 

On the morning of 22 Feb 71, SSgts Bain and Darby and myself went to 
eat breakfast while MSgt Bergen and the rest of the··1oadmasters prepared 
the aircraft for offloading. AFter eating, we returned to the aircraft 
and relieved MSgt Bergen and the rest of the loadmasters so they could 
go eat. The aircraft was in the aft kneeled position with the ramp and 
pressure door in the truck bed loading position. Air Freight arrived . 
with a 40 K loader. I directed the K loader into position and we offloaded 
4 pallets of cargo. Air Freight backed the K loader away from the aircraft 
and departed to get the onload. I directed SSgt Bai"n to go to the flight 
deck and monitor the ATM's. I directed SSgt Darby to act as outside 
scanner. After everyone was in position and in interphone contact, I 
closed the ramp and pressure door, selected drive-iR mode and I positioned 
the ramp operate switch to "Open"; the left pressure door seal retracted 
but the right one did not retract all the way. I released the switch and 
manually retracted the right pressure door seal. The pressure door had 
not roved. I then positioned the ramp operate switch to "Open" and 
proceeded to open the ramp and pressure door. When the ramp reached 
approximately the co-plane~ ~Jsition the pressure door cocked to the 
right, the right upper hinge hook wiggled and the pressure door started 
to fall. When the pressure door started to fall,! released the ramp 
operate switch and the door continued to fall to the ground. After the 
pressure door fell I told SSgt Bain I was going to shut off the ATM's. 
·r shut down the ATM and departed the aircraft. There was a maintenance 
man outside the aircraft with a radio. I told him to shut down the air 
cart and call ACP and have them call the A/C and tell him of the incident, 
and call Ground Safety and the photographers. I left SSgt Bain and Darby 
to keep people away from the aircraft and I went to. the snack bar to inform 
MSgts Bergen and Lam of the incident. The pressure door- fell at approxi­
mately 1025 hours local time. 



Operator's Statement . 26 Feb 71 

On the morning of the 22nd February 1971, MSgt Forsythe, SSgt Bain and 
myself relieved MSgt Bergens crew for chow. The aircraft was in the aft 
kneeled position in the truckbed mode and a 40 K loader was next to the 
ramp for of-f1oading of four pallets. We offloaded the four pallets and 
the K loader left the aircraft. MSgt Forsythe directed me to be ground 
scanner for the operation of the rail"() and pressure door to the drive-in 
mode. The ramp was closed and the pressure door locked to the ramp. I 
checked all locks to insure that they were all secure. I infonned MSgt 
Forsythe that it was all clear to operate the ramp and doors. The ramp 
support pads deployed, the left pressure door seal retracted and the 
right did not retract completely. MSgt Forsythe retracted the seal 
manually. MSgt Forsythe ask me if it was clear on the ground to open 
the ramp and doors. I tel d him al 1 clear. The ramp ·lowered to approxi­
mately coplaner position and the pressure door twisted to the right and 
at the same time the pressure door fell aft, struck the center door and 
then fell to the ground. 
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EVALUATION OF C-5 AFT LOADING SYSTEM MAINTENANCE 

I. PROBLEM: 

Difficulties with the operation, maintenance and componen~ failures 
on the C-5 aft loading system have resulted in serious malfunctions, i.e., 
Door Free-Fall. Proficiency of personnel working on the system is in­
adequate. 

II. FACTORS BEARING ON THE PROBLEM: 

1. Many manhours are being expended during troubleshooting and repair 
of the aft loading system. 

2. Technical data is extremely lengthy. 

3. Many TCTO's have been complied with or are P.ending compliance. 

4. There is presently one Safety Supplement (1G-5A-2-12SS-15, Short 
Title: Aft Pressure Door Warnings) which affects fifteen separate para­
graphs prior to operation of aft doors. 

5. There are two Operational Supplements (1C-5A-2-12S-2B, Short 
Title: Aft Ramp Hydraulic Actuating Assembly Installation and 1C-5A-2-12S-27, 
Short Title: Manual Override Levers) affecting 28 paragraphs prior to using 
the manual override levers. 

6. Training provided to maintenance personnel has been limited to 
theory of operation and maintenance using a classroom mock-up. 

7. Some failures have allowed the aft pressure ~oor to fall. 

a .. Aircraft -225 - Feb 71 - Door fell - Seal actuator failure. 

b. Aircraft -221 - Jan 71 - Door fell - Cylinder Assy failure, 
lower pressure door. 

c. Aircraft -0008 - Jul 70 - Door fell - while using the manual 
override. 

III. DISCUSSION: 

The maintenance problems presently being experienced with the aft 
loading system are directly related to lack of practical training and lack 
of experience on the system. Adequacy of present training is sub-standard 
for the "line'' mechanic who is responsible for performing maintenance on 
the aft loading system. This training consists of classroom demonstration 
on theory of operation while observing a mock-up training device. No 



practical training in rigging and repair of this highly sophisticated systen 
exists at present. Troubleshooting, rigging and repair of this demanding 
system is left to the average 5-level experienced mechanic who, at best, 
possesses limited knowledge of the system and little, if any, practical 
experience. Reliability of components within the aft loading system has 
caused some concern by maintenance and flight crew personnel. Operation 
of the pressure door and aft ramp in any mode is considered extremely risky, 
with the anticipation that a catastrophic failure may occur at any time 
during tt.~ operation. Here again, training and experience will enhance 
reliability, if personnel are able to detect premature failure or sub­
standard operation prior to a catastrophic fail~re. 

Technical data interpretation is a tremendous task for the maintenance 
man. The rigging portion of T.O. 1C-5A-2-12 on the ·aft loading system 
alone consists of some 282 pages. One hundred forty-eight (148) green TOPS 
sheets supplement or change the rigging instructiops.. The constant changing 
of tech data contributes to problems being experienced with normal mainte­
nance. Scroll checklists have been a problem in the past. A recent -1 
conference held at Lockheed-Georgia Company 1-12 Mar 71 recognized this 
problem, wherein the scroll checklist was not assigried a technical order 
number. When T.O. lC-SA-2-12 was changed or updated, the scroll checklist 
was not changed to agree with these T.O.'s. With the assignment of a 
technical order number to the scroll checklist, which will be kept current 
anytime the -1 or the -2-12 is updated or changed, this problem should be 
eliminated. 

IV. CONCLUSIONS: 

Training and experience, coupled with a higher degree of system re­
liability, plus a continued effort to maintain tech data in a useable 
state, will show a marked improvement during operatio;i and maintenance 
action. Further system refinements may be required after these immediate 
problems are solved. Design changes are needed to prevent/interrupt op­
eration when component failure would result in catastrophic damage (door 
falling). ~ 

V. ACTIONS RECOMMENDED: 

1. Recommend Hq MAC establish a requirement to provide maintenance 
training that permits the mechanic to gain practical experience in 
troubleshooting, rigging and repair. The mechanic should be required 
to demonstrate his practical proficiency as well as ·pass a written 
examination prior to performing maintenance on a "lipe" aircraft. 

2. Regardless of operation (normal or manual override), the system 
should be designed so that it does not allow operation which will permit 
the door to fall. 

3. ECPs have b~en proposed to prevent identified system failures. 
These ECPs should be thoroughly tested on a Lockheed aircraft prior to 
fleet incorporation, to insure that regardless of actuator failures or 
manual sequencing, the pressure door will not free-fall. 



4. Revisions to technical data related to the aft loading system should 
be incorporated into the basic publication as soon as possible. The large 
number of TOPS pages and references to Safety or Operational Supplements 
requires the mechanic to cross-reference excessively· in search of changes 
to operating, maintenance or rigging procedures. Special emphasis must be 
placed on the use of tech data during accomplishment of maintenance tasks 
on the Aft Loading System. 
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~OR'J.1 NOt_"·~0-6 I 

.Morlel: '"'. 5.6 
Re;1.~t -( Sheot 2 0£ ') 

CAi1SS OR 'PROB .. ~IE CAUS::!h {Oon·pib.'L.led) 

: :r.ne dtplEU'l.'?1 ;.rt\& prea1Jurized d:uo to the :f'act that the flig.'lt. E:o.g-ineeJ: had pj'.'esaw:io;ed tbe ait:·pl:ano contra.T.'Y to the 
~ ?lifjb.t B:r:ie!ij~ iMtrt.~9-:ion.e and he d:i.d not tully de:Prr.ea"U.t"ize the e.:!.X']l'.:.ane prior to oper$til'l6 -:.he aft doo::: 001I1.pl-e:x:. 
: contrib1.1.tioe- i;awH1 was tb-e !~ct that .ADS cbeckliats 1t1e:ro not ut:i.lizeQ. a:n.d ~'1.e pilot ... in-oomm.a.nd did tiot oon!ir.n 11no 
:?:renouxiutio~'l. 1 ,. pclo:r to opef-atint$ th~ a.ft door c01J1ple~t. Cont:r.:ii.J'J,:l:i~ ceiuee 'litEL& Jl\S.te~ial !act.or if- t.b.at tne ca~ibrat10.o. 
::c')""l.Uir001c:Jnta ·if 'the Cn'bin h'~.oaw:-e Gage s.~low&d .; pt.Ji· ;pr~enurG 1n t.he a1:r:ctott wi:l.ile tb-e necdl~ o,,:iowad zero. I< I , - , ,_ 

\ ' ' 

. 0 rl:tgh":. Exi~nea:r: lol'ill ha:v~ oballenge i. ttJ.ai. 1101JTFI.01i YA'L'VE OPE~" and tO~dJ1.JB et er will have nekno'tii~~~aI?ot item "OUTFL01
,/ 

'f A.L~ i't1L1 ~r~" to tb.e 1li~1.t Zn~neer prior to opers·.t~on o! the at't door corn'l?lex. 

· o 1oad:ault.tt~:t' challange itm.o. "C!'.iE:.A .. , ';.\;OPEN' :OOORS 11 ax:.1.1 response item £or pilot t9 ~a.d.m.uter of 1101.EJa.R TO OPE.N !>OORS". 
• f I t •I 

. 2:coYid-e ch~k.list p:r:ooed.tl.t'ee in T.O. 1C-5A.-1 tor: Flig.h',t Eng.1neer to enoure unifornl/ute..udard. :tn.4lt.bod o.f Aepreeau:r::i:zin.g 
thti dtpls.ne. · 

' 
Prov:L.d.e c.b.eokliat p;c:ooedures in Seo.tion IlI, T .. O. 1c ... 5J~-1, tor tne Fligb.t Engineer to follow in ev·ent of rapid or 
axploniva dep;r:-otn~u.rization. At present, 'th.1.a do.ta io in l'IJll"X'ative :Cor.m.o.t. , · ' 

' ' 
- . . 

r""'1 44 ... 5A .. .256, 12 Oa·tobe.r 19'10, :recollUl\en.d.a th.at an ele1,)t:rioal int~u:ooJJllect ~e JUd& b~tween t.b.e eo ... :p11ot 1 a fl.ft door "A..':U!'' 
, ,,,tch end til

1
3 out.fl.ow Vt\l11e' OX' acme e.imil~ design 'to·p,...event loss of. p:reoo"UXe dooi: :l.n i'ligh":.. n:/12-19, Z;:JJ :EJ ... 19 ... 5;a2 .. 70, 

. ia:tod. u~ Octoper 1970, D. o. Gunson to c • .3. PaynG, SUpject~ 0 toea of UC 0008 Freoaure ;Door in Fl16ht. Fl'!~ 44-5A-2.56" 
::1tstfia that !)Q opo~ational PfOcecluro has 'be~.n establis(1ed to p:t'aclu~.a further inoidents 0£ thie Xl.Q:t\Xl:'e. 'J/72 .... 19, 
:rre E ... 19 ... 5377 .... 70, dated 14 O<;tobex: 1970, .R. o. D:iokin&(:>n to It. 1. Coope.r, S11bjeot 11Prooed.Ul.~e to ln\lu.re :Delta P in Cabin 
-'xi.or to C>x>e.mf.ng Res.r Pre.a.!!!u:fe .:>oo:t:"", rcq,ueate that t..b.1;a_ at~ao.hed procedure be inclu.ded in a;pptopri~te .Mnintenanoe/O,p?r.a .... 
·:ione.l .ELu;.d.bo11Jku foi: "Dupres1,~w:izing- Cab:i.n x:rio.r to Op~ning AFT P1:eaau:re .Door to t.°l?.e A.DS Mot\a·1t. ir'9ee ,P't'Ocedu.roe -.ri..r..l be 
::0Vie~ed. by T.l'OJE'.r crew 11\eoz.l'o~r.e and the> c ... 5.a T£lJET J',I.",.. st· Pope W and included in the T.A.DJE"l.' AJlS C.bookl.bta priol: to 
i.DS :flight o;p:a.i:"ati ona. ' Engi\1esrlng' e opinion is that ~n electrical interconueo t lilill d-esre.d.~ t.be ~c:-eliahili ty o! both 
ytrtemD an.<1 ii•;3-d1. tional ho.u.r:~l.a c.ou.l.d real'll t. · . · : ' · · 
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REPOR~ ~lOi '. ·ro-.6 
l'{odt)lt C-.5J. 

:R43v.t~ -(Shoot :; of ; ) 

S~ocific in.u(t.ru.otione i&IJued. to :a. v. Bla~oc~ by w • .E, Hena~~ign :r~ga:i:d.ine future Aj)S £.light t>pel'&.tio:n.s a.t ?opo A.F:B nro: 

1. For all !lis'ht operatio:o.a on. .A.JS :aia.aior..s, a P'U.gbt Er~71r:.ae1:' or piloi '#'ill be a~ the. :r.B.e:ht. Z:ng-ineer's panel. 
Yi'. :S.. ~ariley s s p.rimary funo t:lon i& to aoaia t the e..o~i~e.:!.. li'lign t ;J:ngineer on Ship 0008 in th.e r.-e:r:fo~oo of hie 
Fli1~t En.gin.aax•a duti~a. :iinnley1 .a eaoond.ary !"unction. is to .a:ui.:i.ntain our.rency in the C-5.A. as pilot. 

<:. ;r .. v. :E,Jloc~ wil~ 'ba ptisnncy pilot tor A.DS r:;,i,ghts, 6.\\d he vi.11 nor<t\ally fly .ip. the ~tl)ft 6t>St4 Th'J AF pilot vill b: 
parmit~ed to Ely ADS drop8 !ton the le£t eeat on e tra~e-o£t baeiB, but on E:\..~Y ADS ~~ild-u~ in platrorm w~ignt £ligh 
E. V.: .a'la.locjt will .fly. t~u :inis.&i()n from. the ·lef't e.eat tla"Pi~ot-.tn-COD.and" (PlC), ·· · · ,,_ · · - · 

I ' I, 

;s. ·Challenge and response check. list& .:we:te &ado r.oandatorl' !or: nll .r:..1ghte. 
' I 

;. 

'.Re-c,"i,e e TJ\l)JET A;>S check ~il9 ta to sf.cw Fl;J.~.h.t in01.neer' :vj,ac:i.08' Pres s.u.rizatio.n Control to .. 1'11\.lW.!ii'', ou. tflow •1a l ve 
11.Ftri.W O?ZN". and load!O.neter contirna~ion tt"at o·i.1.tf'low ,··alve ie ''OPE?i11 • J:n ·s.ddition~.t'or th.-e .f'ir.&t ~e'v/ :flignta, toe 
eo .. pilo't'e cleru: Vi.sion window v.i.ll be oper,ed to i.nBll.t'~ that no p;re.asuxize.tion e.:lCiate and to deteX"JDi.oo if tiiie 
t.lrid.i-tiopal tequiranent s.hould be on t.be check: list. · 

Tile F\l.ncti.ona1 Ch.eek Fli0n~ oheck ;.iet in 'l' .o. 1C·5A-6CF-i will be usoc1 for any tutu.re :PCF'a on the A.DS Door 
Syatem and two en.ginee~o ~ill be aboard the airplane. ' · 

6. .A:;.i;>liav.ble :portions of ths C-5A "Enginaering Flight Teoit l3rie.fil'l6 Gu.i~e" Vi.:..l be utili,zed by n. V. Blalock: 
(''·. tor .nin .flight o;row brle~inge pri~r to flight. , . . . 

• 
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LOCii:HEED • GEC' !~GIA. COMP.A..i.~Y 

A OIVISION OF LOCKHECC'I !./i:tCRAFT C:OR~0"AT!ON 

MARIETTA, GEORGIA 30063 

15 July 1975 

In reply 
refer to: 

LGD/610862 

SUBJECT: Contract F41608-75-D-A016, Request No. 0006, Task 4, C-5A 
APEX Study Group, ~ailure Mode Analysis of Ramps,. Visor and 
Aft Pressure Door, Submittal of Interim Report, Data Item DI-S-3601A 

TO: San Antonio ALC/~!E-5 
Kelly AFB, TX 78241 

TdRU: AFPRO/EN 

ENCL: 

Lockheed-Georgia Ccmpany 
Marietta, GA 30063 

(a) Ten (10) copies of Lockheed-Georgia Company Letter Report, dat~d 
11 July 1975, Titled: Failure Mode Analysis of Ramps., Visor 
and Aft Pressure Door, Interim Report 

(b) Ten (10) copies of Lockheed-Georgia Company Letter Report, 
dated 15 July 1975, Titled: Minor Improvements to the Present 
C-5A Forward and Aft Ramp Locking Systems, Partial Engineering 
Report 

1. Request No. 0006, Task 4, authorized the Contractor to conduct a study 
of the ramps, visor and ·aft pres.:;ure door to investigate those areas where 
changes may ·be desirable to enha~ce the safety of the C-SA aircraft. 

·'1 

2. The enclo3ure (a) and (b) reports provide the Contractors interim finding3 
as a result of the study. The final report, as required by t~e subject request, 
will be submitted by 20 August 1975. 

3. In that this study relates to post-accident investigation of the Ship 0021 
~ccident and since it coincides with a request made by our outside counsel 
in lawsuits filed in relation to that accident, we have provided a copy of 
the reports to such attorneys. 

OVB/HLF:jw 

LOCKHEED-GEORGIA COMPANY. 

~~__:::__,, 
..;;pr~ O. V. Braun 

Contracts Department 
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uccidonts, r!hidJ p1:cg::_·~1::! is supplcr.;:mt.::il .to tl~~ investit;T1t:l.011 conducted 

th;i11 to 8V<>luate th~ bzk. The da"i;a subject to thi3 rc.strictio:! is co:it.::iim:J 

'I'hi~ i·epo::.:t con bi:::: p.::::a::tit.ll :?:8sul t;::. of a sti.:.dy •.-:hich iB pre~2~1tl~· i11 pl.·c·~f~t;s. 

Tilcr;c ;:cs~11 t:; cont~ i!: reco:::i:nundntions raL;, ti ve to =estoril:G" t!.-:a aft co::r;plex 

of ·ch=: C-5A riircraft fo::7 nor::ml usa. 

Tl!e sut.~.i it~l oi' this report satizfieB in part th3 rcq_ui.rc:!:;nh; of Cor:t:r-c:ict 

F41G03-'l5-D-A016. 
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On 1 July 1975, ::?!1 infor:7.al :::eetinc vos h~ld. ::.t the Locl±.ecd-GeoreiCJ Co::ipuny 

with S::in } .. ntonio :.Le personnr:.:l fol: the. pt.!.!.-p0:ke of Jir;cu.~sions rcl~1ti ve to tho 

sia tus of APEX studr tasks. Du.=ii!g the cou.rde of discusnicmo, San A.'ltonio 

-
perso:L"":el requested LodJ!eeu's position rel.:iti•re to actio!Js req_ull'ed to 

restcr.=e the aft cc::plex to nor.nal use. Lock .. ~ecd personnel stated th<it to date 

all ctudies ai!d evaluations of the aft opening co:c,:?lr:x hz;i revealed no -
tcclmic3l reasor..:=; for c,n-/ bade <ictio:~s other, t.'1.'.ln to restore the syotcm to 

it::; o::::-ici:J.:.il configuratio~, rt:pla~e all ·.rorn or du:::r:ced parts, ar.d. ri{; the 

sys"Lt;:;i to existing p!:ezc:::-ibed p:r-ocod:.!.res ntilizinc- trained depot level teems 

at tlle: oporatir.G b.:ise~. It w.:is further su::rgested .t!wt these trail'led depot 

pcrson:lel :Ce-:i;ain at the oper<Jtin.z b.::ises to per.for:i pe::iodic t:Jainten;:iuce> and 

rizcing actio:-:s UJ.'1-til such tioe as approp:::-iat<::ly trained field per:::cmnel w2r:;i 

made nniiluble to acco:::i,?li.sh the tCJ!'.>~:. 

Lockheed perso!md advi~ed tll.::it durirtg the inco::-por~tion of TCTO 1C-5A-1768, 

so:I)e mnintennrict; ciiff icd ties were being encotL'ltc:::-cd by the Field 'l'en:;:,c. c 
These were briefly discussed i!1 general· ter:ns and San Antonio was ad\•i::;ed 

that Lod:hecd was stud;,ting these difi"icul ties and would rcco"2::::nd actior.s 

that could allevi.::lte the:n nt the ti:i:E that the Task 2 ra:..1J lock study report 

was sub:ni tted. 'J.'hi~ docu:;~nt contain:> the results of the annlyse::> of these 

problems and the :::-oco:i;men:intious for San Antonio i.LC consiC.er.:itions. 



Durin.; inc.:o::-:1)or~tion of TCTO 1C-)A-17GiJ iiuor:nation rcport.:ll by tl1c 

}"ield Tea:n E~cine~rs '.:~;.; analy:~ed in cin E:.j:'.fo=t to detcr.::in~ if i:mr 

rcvisio!1s were desi..c.:illle to improve the .f\l.nction of t~e cxistin8" 

:::ystem iintl to allevi;:;1 te the necessary -:J2.intenar.ce actior!s. These 

i te;ns are discussed in the f ollo;;ins po:iragraphs. 

1. Loe:\~ Actn2t.ion Sncect 

The first i tc:n rcportc:d by tho Field Tea:n En5·inee1·s w:rn th.Jt the 

fcr.·:ard .l.'2.::::p loci: ~~r::;te:n a:c;p2c:::::::ac1 to op~rate too fast \':hicl1 may 

be ci co!'ltributing factor in the sheared or bent procra:ning link 

pins o:md crD-d:ed bellcranl:s. P:!:eliminary data on dz.::3e;ec1 part::;, 

fo;md cluril1t; i.nco1:porntion of '.l'CTO 1C-5A-1763, inclic.utes th.:lt 

appro:c.i:x:i tely 45~~ :no::cc: shea!."ed proGra:ning link pins nnd 93% !:'<.!ore 

cracked bellcrank.s were f oW1d on tha forward systa:ll than on the 

aft syste~. T'n2 aft ra:i:p, system oper3tes at approY.i~ately half 
.1/ 

the speed of ·~he fo:i..112rd syr.tey.J, and so the fcrr;.u:::-d ra-:;p sy::.;tern 

wns fasted with a r2:;trictor inst.:llled that ~ve it o. speed t.hat is 

si~ilar to the aft =a~ speed. Test results indicate that the slower 

speed gave a much s~oother operution to t.~e syste~ and hence reduced 

the i.nertin and dynamic loads :m the syste:n. This change will 

incrensc th3 sc;rvicc life of the syste:i ~md should be con~idcr8cl 

for incorpo..::-atiou. 



--. 

2. Prc.r:r;-i:.1 I.int: F:.!:vi f:'ior: 

;, Becond p:r.oblera reported was that O(:cnsior:::illy n .book iop:ictcd the 

· unde1: side of th8 pin prior to e:ic-Dcinc: the pin ns the bellcrr:!!1k 

went over center. A study of the c;eo:nc:tr:r ar.cl kine::aatics of the 

hook t:::ovel and pin cn.s-c:ig~:::ie11t sho-..,red th.:it by a s~nll c.c1.just-.:ient 

· in the len5th of the fl~t progrc:i:n link the, iopact of the hook on 

the yoke pin could be mini!nized for locl::::; 1 throu;;h 4 o:i the 
' ,, . 

forward r:i::p and 2 throuch o on the Dft· ra:rp. J..ft :rc:;;:ip lock Ho. 1 

ap9e;:irs to b(;) snti.::;facto~· as is. The prog-ra:ii~g lir:k chm:,:re d.oc s 

I'~=? 1od:. The Ho. 7 A.ft Ra:r.p Lo~~..;: i:.11rove:nents are discussed in 

Ite:J lfo. 8. 

the:::;e pins could be sr;nrinb d~~ to the dyna~ic forces resulti~G fro:::i 
/; 

the cperntir1z inerti.:J of t.r..e locks. The pi:::l vhich failed JJost frcq,uc!1tl;l 

wc:is the pin which nttac!les the li..'1l:.:S to the hook. Th~ cu...-rent pin 

size is 3/16 in~h C.ia. z.nd it is pocsible to ir:cre,ise the size of 

th.is pin to 1/4 incn witb.out manufacturing new hcoks. It should be 

noted t1l.3t closely controlled conditions are ro~ui.red when r~drillinG 

the }:oaks d!..!e to the· cl13ractcri::;tics of the mn t:::ri<il fro= which the hooks 

are :::.'.Hie • 



Z.:ost of the w<'.:Ch;:?.nical indic.::l tor::;, it ib re.po:-ted, arc not color cod.:d 

cor::::ectl:;-. Those inst:Jlled on the .::ii1:c:i:aft .ha\'C been rep~infatl since 

delivery anu no 1011z0i· give the correct. color indicotion. T.i.1e::;e c~n 

·be brouc;ht back to correct confiG"x;,,'ation by usi:n.; colo::-ed tape and a 

heat shrinknble clear tu'bin:;. lfo dE:sig:;i ch2;1;0 is necccsary and 

iw~~•;diate c:-.ctio11 chould be initiated to color code the indi~atcrs 

co:~rectl;r. 

reveul tr...;::t the b8llcr::~1~:G fail in the lug fillet are... Co:::sideratio:1 

has been i;i ven to cr.sn.:;ir..~ the ::::i:: t:?::::i.:il fro:n 7075-':i:.w ~l u:r.im. m to ei-'.;hcr 

P.:0:17-4 or 13-6~-m stee:i.. The adv-.sntagcs o.f th.is cbai1ge are: 

b) The pot=ntiol.for stress cor:?:"osion is reduc~d. 

c) Weor in :iating pa.!.'ts is decreased. 

d) Both PH17-4 and 13-8MO steels nre stainless, hence corrcsion 

proble~s are reduced. 

Report:J inuicated tl1.c fori·ia.rd J l!o. 1 connectin:j· rod on the fcr.·:c;rd r;:i:r.p 
) . 

Gp.item is too short. The rod is :mch th<Jt a.'1 occept.::ible lensth of 

th=ead engace;::i:mt c~w be obt~irn.:d; ho'.:evcr, tha witr.c::;:. hole :requirc:::er.t 

(.._ __ 
c __ 

cmuiot be ::;::i tisficd. Thi::; rod shoulcl be· lene-th~ncd approxi::w tely . 25 incb~s. 



Tiis: yoke cuide at ull lod: po:::i·Gions, e;;:capt Ho. 7 <:ift ro:::p, h<:ivc a 

ch.::nfer on th8 lo-.,;~:;:- :::ide to p::.:ecluda J·okc intarfe:r~~c<:: when cloGing 

. 
the a.ft l.'D~p ~ Th.is Ho. 7 'Y o(:a auide should be mod if foe.· to add a 

been fom•d in the fleet •:here the yol:e hai:i hooked U.'1der the guide. 

This ch;:;::::fer will rcduc:: tl1i::: proble:n. 

Several cc:ses \·!er.: reportt'd. o: tt~ aft r:.!:Jp ~~o. 7 lod: hool: i:nIJ.::.;ctin.'3' 

tLe lowe::- side of the rcka pi1;. Th.is s~ncrnl cond.l ti on '.-:<:.s discussed 

Investicati.on::; show h:o ~c~hods of rectifying this condition. TI~cy arc: 
/ . 

. I 

n) A new hook c.:m [;:) dezib"ned to g-i·,;e a batter throat to yoke pin 

b) A new co~ccpt fo::: prog;:-c;r.:in:; the hook :::oveu:ent into the enc-:::.::,'"'ed 

position. This new concept is envisaged to be a B"'..;,ide ca::i on each 

side of the hook in lieu of p::::o[;raming linkn. Ini ticl ii•vestigations 

show t.h.is to be t!':c :nost cost ef.fccth·c ir.ethoC.. 



9.- l,o-:;!: !.c;t•.::~i..i.w: nod;:; 

fuc- advant.:iges of this ch:::?nge ~re: 

b) Tenoile strene~1 increase3 Dpproximately 1.5. 
I 

c) Colu:.m str21;i;th incr~:;:::es app:ro:ci.::atcly 1.5. 

~.n:i tem;il;: lc::d::; ~~u. c.u-i t!iu:; influence adjacent lo.:l:s to ?. g:rcate:;: 

b) 'l'.!1S) :ro~s az:e cu:r~zntly the weakest li11k in the syat;::;:: .mcl ::iny intc~-

action be~,;.:cen locks iu li::;::i ted Lr t.b.a rods. This li::n.i. t will be 

and :.;ul;stanti.:Jl cnalyr.is will be ~eq_u.i.r2d to assure th:..t 110 oL~er 

ad ·.rerse affects will be initiated. 



m:co:-::·iC:JJ, · 'ICJI:s 

It is rcco;;;:;;c~1dc:d tt.::it of t.b:: previou:::; nine i te'Jls the follo'.viuc be 

cori:::;idE:rad i·or incorpoi:o Lion into th:i cx.i'.cting C-5A forHu.rd on:i o.ft rn:.:p 

locl-: syste:::is, i.."l ord.e1: to :::i~ii::ni;;~ the rdq_uirccl mc::intenan..::a ~ctior.s. 

1) ?or,1ar:J. lac!-: ~c"tuation speecl reduction 

2) Pro.;-rc:::n liuk re·:i3ions 

4) liech<::nical lock indicator upd.ute 

6) 

7) yob: cu.ide chuuer 

It is nl::.o r;:;co::'::2nC.c<l -::"'lat It.:?t:i 5, \::U.ch p::::-c::ioses a cl:w.nsc in the bcllcra11k 

consider3tion beiI'-g ziv<:;n to rep la cine all bellcr3r2ks at the rs ::t zchcduled 

P.D:L 
/. 
, I 

Ite::i 3, which .:;ircposeci to ii1crcCJse the p:::-og:ra;;:iing link pin size f::-o::::i 3/16 

to 1/ 4 i..'1c.h dl.:i. due to the pin shearin; in service is net raco:::::iendcd for 

incc:-_po!:~tion .:is this prol.Jle:n will be alleviated by i..nco~orotion of Items 

1 t.:. 2. 

Ita:n 9 is not reco::i:r:entled .for incorpci·cition .is <in:.r incrcaze in tLc s ti.ffness 

of this rod is cousid.ered to be dctri::cnt.::l for re<.\so:i::.: stated p~eviously. 
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FOREWORD 

The Department of Defense System Safety Program's principal 
objective is the protection of the public and the individual. 
This is closely followed by its concern to conserve the other 
national resources. 

To insure that these receive due consideration, this mili­
tary standard bas been written and approved by the Department of 
Defense and is mandatory for use by all departments and agencies 
of the Department of Defense effective : 15 JULY 1969. 

The degree of safety achieved in a military system is direct­
ly dependent upon management emphasis. Management emphasis on 
safety must be applied by the Government and contractors during 
the conception, development, production, and operation of each 
military system. 

- The results of the system safety effort is dependent upon 
the procuring agency clearly stating safety objectives and require­
ments, and the Contractor's ability to translate these into func­
tional hardware. 

Recommended corrections, additions, or deletions should be 
addressed to the Air Force Systems Command (SCIZ), Andrews AFB, 
Washington, D.C. 20331. 
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1. SCOPE 

1.1 Purpose. The purpose of this standard is to provide 
uniform requirements and criteria for establishing and imple­
menting system safety programs and to provide guidelines for 
preparing System Safety Program Plans (SSPP)". 

1.2 Application. This standard is applicable to Department 
of Defense procurement of military systems, subsystems, and equip­
ment, such as aeronautical, nautical, vehicular, missile, space, 
electronics, weapons and munitions. This standard will be used 
during concept formulation, contract definition, engineering de­
velopment, production, and operational phases~ 

1.3 ·Implementation. This standard will be used in preparing 
safety requirements for inciusion in contract work statements. 
system safety program plans, and other contractual documents. 

1.3.i Each provision of this standard shall be considered for 
the extent of applicability, deviations,. or supplementary require­
ments. Where the paragraph or subparagraph of this standard would 
require duplication, wholly or in part, of design, analysis, test, 
demonstration, or organizational requirements already specified by 
the procuring activity, those requirements, functions· and efforts 
shall be identified and utilized in the plan rather than be dupli­
cated. This standard applies to those activities through which 
a contractor manages his system safety effort to the extent speci­
fied in the contract statement of work and approved SSPP. The 
SSPP shall be incorporated or referenced in contractual documents 
as necessary to define the safety program; 

1.3.2 When the scope and magnitude of a program does not 
warrant the requirement for a comprehensive system safety program, 
the procuring activity shall specify to the contractor the minimu.m 
acceptable ~afety program requirements. 

1.3.3·_ The safety life cycle as described herein (see 4.2) is 
for a system program which includes all phases: concept formulation, 
contract.definition, development, production, and operational. 
Since all system programs do not follow the phases as distinctly 
as stated, eath system safety program plan and activity must be 
tailored to the specific requirements and peculiarities of the.sys­
tem or project. The sequence of activities described in the safety 
life cycle, however~ shall be accomplished at some time during the 
lif~ cycle to insure that a balanced, effective system is developed. 
Accordingly, when a system program does not require a formal con­
tract definition phase, the essential safety activities for that 
phase shall be accomplished early in the development phase. 

2. REFERENCED DOCUMENTS 

None applicable to this standard. 
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3. DEFINITIONS. The following definitions apply to "this standard. 

3.1 Safety. Freedom fro~ those conditions that can cause 
injury or death to personnel, damage to or loss of equipment or 
property. · 

3.2 System. A composite, at any level of complexity, of 
operational and support equipment, personnel, facilities, and soft­
ware. which are used together as an entity and cap~ble of performing· 
and/or supporting an operational role. · . ' 

3.3 System safety. The optimum degree of safety.within the 
constraints of operational effectiveness, time and cost, attained 
through specific appl~cation of system safety management and engi­
neering principles throughout all phases of a system's life cycle. 

3.4 System safety management. An element of program manage­
ment which insures the accomplishlnent of the system safety tasks 
including identification of the system safety requirementsi planning, 
organizing, and controlling those efforts which are directed toward 
acnieving the safety goals; coordinating with other (system) program 
elements; and analyzing, reviewing; and evaluating the program to 
insure effective and timely realization of the system safety objec­
tives. 

3.5 System safety engineering. Ah element of systems engineer­
ing involving the application of scientific and engineering princi-
ples for the timely identification of hazards and initiation of I 
those actions necessary to prevent or control hazards within the 
system. It.draws upon professional knowledge and specialized skills 
in the mathematical, physical, and related scientific disciplines, 
together with the principles and methods of engineering design and 
analysis to specify, predict, and evaluate the safety of the system. 

3.6 Contractor. An industrial or governmental agency engaged 
to provide services or products within agreed limits. 

3.7 Prime contractor. One who enters into agreement directly 
with the GOvernment to provide a product or service. 

3.8 .Integrating contractor. The contractor assigned respon­
sibility by the procuring activity for overall scheduling.and 
system interface of .associate contractor ac~ivities and equipment, 
and for the furnishing of specified support services which are · 
common to two or more _of the contractors. 

3.9 Associate contractor. A prime contractor for the develop­
ment or production of subsystems, .equipments, or components meeting 
specifications furnished.or approved by the procuring activity. An 
associate contractor can be one member of a group of contractors 
developing and.producing a complete system. 
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3.10 Subordinate (sub)contractor. One who enters into 
agreement with a prime contractor or other subordinate contractor 
to provide a product or a service. · 

3.11 Crash safety. A manned-system characteristic that allows 
the system occupants to survive the impact and evacuate the vehicle 
in potentially survivable accidents. Crash safety implies: 

(a) Crashworthiness 
(b) Provisions for timely evacuation 

. 
3.12 Crashworthiness. The capacity of a vehicle to act.as a 

protective container and energy absorber during potentially surviv­
able impact cond~tions. 

3.13 Hazard. Any real or potential condition that can cause 
injury or death to personnel, or damage to or loss of equipment or 
property. 

3.14 Hazard level. A qualitative measure of hazards stated 
_in relative terms. ¥or purposes of this standard the following 

hazard levels are defined and ~stablished: Conditions such that 
personnel error, environment, design characteristics, procedural 
deficiencies, or subsystem_ or component failure or malfunction: 

(a) Category I - Negligible 

.... will not result in personnel injury or system 
damage. 

(b) Category II - Marginal 

•••• can be counteracted or controlled without 
injury to personnel or major system damage. 

(c) Category III - Critical 

•••• will cause personnel injury or major system 
damage, or will require immediate corrective action for personnel 
or system survival. 

(d) Category IV - Catastrophic 

will cause death or severe injury to personnel, 
or system loss. 

4. GENERAL REQUIREA1ENTS 

4.1 System safety program. The contractor shall establish 
and maintain an effective system safety program that is planned 
and integr~ted into all phases of system development, production, 
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and operation. The system safety program shall provide a dis­
ciplined approach to methodically control safety aspects and 
evaluate the system's design; identify hazards and prescribe cor­
rective action in a timely, cost effective manner. The system 
safety program activities shall be specified in a formal plan 
(see 5.2) which must describe an integrated effort within the 
total program. The system safety program shall be based upon such 
factors as the system objectives, criticality of the safety re­
quirements~ the complexity of design, and total cost. The system 
safety program objectives are to insure that: 

(a) Safety consistent with mission requirements is de­
signed into the system. 

(b) Hazards associated with each system, subsystem, 
and equipment are identified and evaluated, and eliminated or 
controlled to an acceptable level. 

(c) Control over hazards that cannot be eliminated is 
established to protect personnel, equipment, and property. 

(d) Minimufii risk is involved in the acceptance and use 
of new materials and new production and testing techniques. 

- (e) Retrofit actions required to improve safety are 
minimized through the timely inclusion of safety factors during 
the acquisition of a system .. 

(f) The historical safety data generated by similar 
system programs are considered ·and used where appropriate. 

4.2 System safety program activities and sequences. The 
application of this military standard to a specific contract re­
quires a complete review of the standard to determine the degree 
of applicability of each paragraph to the contract. rhe safety 
requirements will vary depending on the am?unt of research, de­
velopment, test, and engineering, and the intended use of the 
contract end item. The following paragraphs will give a general 
indication of when the requirements of this standard should be 
met during the development of a system.for the Department of 
Defense when the formal DOD development process is applied. (See 
Appendix B). · 

4.2.1 Concept Formulation Phase. A formal SSPP is not re­
quired in the concept formulation phase. As system concepts and 
functions are identified, safety studies shall be performed to 
determine the ·adequacy of design concepts to meet the essential 
safety characteristics of t~e ~ystem. These studies also shall: 

(a) Evaluate technical approaches to system safety 
design features. 

(b) Identify possible safety interface problems. 
(c) Highlight special areas of safety considerat~on, 

such as system limitations, ri~ks, man-rating requiremen~s. 
(d) Define ·areas requiring further safety investigation 

and describe safety.tests or data needed from exploratory or 
advanced development activities. 
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4.2.1.1 A preliminary hazard analysis (see 5.8.2.1) shall be 
performed as an integral part of the system concept studies to 
identify inherent hazards, .or risks, associated with each design. 

4.2.1.2 The contractor shall submit a summary statement of any 
additional safety design analysis, test, and demonstration require­
ments and recommendations resulting from these studies and analyses 
which are not already specified by the procuring activity. 

4.2.2 Contract Definition 

4.2.2.1 Contract Definition Phase (CDP) (Phase A). In his 
response to a Request for Proposal (RFP) for CDP, the contractor: 

(a) Shall submit a preliminary SSPP (as a separate entity) 
prepared in accordance with the requirements of the RFP. The SSPP 
shall describe the proposed integrated effort of how the contractor 
plans to conduct his system safety program to meet the requir'ements 
of the RFP, specifically: 

(1) A firm proposal on the contractor's efforts 
and activities during the Cont_ract Definition Phase (Phase B). 

(2) A planning purpose proposal for evaluating the 
contractor's program for the Engineering Development Phase. 

(b) Shall, in addition to preparing the SSPP: 

(1) Perform necessary studies and analyses to 
define the system's safety technical specifications, performance 
requirements, and its operating safety characteristics. A pre~ 
liminary hazard analysis (see 5.8.2;1) of the system in its intend­
ed operating environment shall be performed or revised to identify 
potential hazards and inherent risks. A system/subsystem/equipment 
safety interface study shall be performed to insure that compati­
bility between subsystem-equipment is maintained and safety is not 
degraded. · · 

(2) Make tradeoff studies as necessary to reflect 
the impact on system saf.ety requirements, and the identification 
of inherent risks and the required safety decisions. 

(3) Identify and include in the appropriate speci­
fica.tions any resulting qualitative and quanti ta ti ye requirements 
for the system, and subsystems including G<;>vernment Furnished 
Equipment (GFE), and the proposed test plans to demonstrate their 
achievement. 

(4) Submi~ a preliminary hazard analysis summary 
report which: 

a. Identifies potential hazards and metho~s 
pl~nned ~o eliminate-or control them. 
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b. Outlines undefined areas ~equiring 
guidance or decisions. 

c. Describes technical risks or problems 
in design. The contractor shall delineate· the subsystem and com­
ponent safety requirements for subcontractors and suppliers in 
order to meet the overall essential system safety requirements. 
The safety requirements for GFE and related data will be defined 
at this time and b~ sub~itted to the procuring activity for neces­
sary action~ -

4.2.2.2 Contract Definition Phase (CDP) (Phase B). The con­
tractor shall implement the SSPP as accepted or approved by the 
procuring activity. System"safety studies shall be performed dur­
ing system engineering, tradeoff studies and formulation of data 
requirements to insure that safety design requirements as identi­
fied in CDP Phase A' are refined, updated and further expanded as 
necessary. Specifically the ~ontractor will: 

_(a) Submit a firm SSPP for the Engineering Development 
Phase. This plan shall update the preliminary SSPP with a detailed 
description of activities, reviews, safety studies, ~nalyses, and 
tests to be accomplished during the Engineering Development Phase 
Also, the SSPP shall include the projected activities anticipated 
during the production and operational phases to accomplish the 
objectives of 4.2.4 and 4.2.5. 

(b) Update the system safety studies, analyses, and 
test plans to define safety design requirements and criteria. 
System safety personnel shall participate in system tradeoff 
studies to insure that the highest degree of safety is achieved 
consistent with performance and system requirements. 

(c) Update safety requirements in the system specifica­
tions and criteri~. 

(d) Submit a system ·safety work breakdown statement for 
the engineering_ development program. · 

4.2.3 Engineering Development Phase. The system safety program 
during this phase is an amplification and the implementation of the 
program defined in the previous phases. The action is predominantly 
on the part of the contractor with ~he responsible Department of 
Defense organization monitoring the program. System and subsystem 
hazards, and opeTating hazard analyses shall be evaluated in phase 
with program reviews. The contractor's system safety organization 
will insure· effective and timely implementation of the approved SSPP. 
It is during the early phases of engineering des{gn that the system 
safeti progra~ can be most effective with the least impact on 
schedules, and provide the greatest potential on cost saving. To 
provide support to the system engineering program, the system safety 
engineering activities shall in~lude, but no~ be limited to the 
following: 
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(a) Furnishing safety design criteria; establishing 
safety objectives; and, reviewing preliminary engineering designs 
to identify hazards, methods of detection, and any required safety 
changes. 

(b) Performing hazard analyses and safety studies to 
evaluate the system design. 

(c) Establishing test requirements and insure that 
safety verification of design and data are included in the engineer­
ing test program. 

- (d) Participating in technical design and progra~ revie~·s; 
(e) Reviewing and providing inputs to preliminary system 

operator and maintenance publications, emergency procedures, etc. 
(f) Evaluating.results of failure analyses and accident 

investigations;. recommending corrective action. 
(g) Determining, evaluating, and providing safety con­

siderations in tradeoff studies. 
-·(h) Reviewing engineering documentation (drawings and 

specifications) to insure safety coverage. 
(i) Identifying required safety and protective equipment 

and dev-ices. 
(j) Providing safety inputs _to training courses. 

4.2.4 Production Phase. The contractor shall identify critical 
production techniques, assembly procedures, facilities, testing and 
inspection requirements which affect system safety.· Adequate procedures 
shall be invoked through the planned, controlled, and scheduled system 
of quality control and monitoring specified contractually to insure 
that safety achieved in design is maintained during production. Cor­
rective action shall be taken to eliminate, reduce or control hazards 
so identified. These corrections shall include necessary changes to 
engineering documentation. An audit shall be performed to identify 
any new system safety hazards which may result from the introduction 
of engineering changes. The impact of such changes on safety shall 
be evaluated to determine whether the previously established safety 
level of the system bas been maintained; if not, redesign or ch~nge 
procedures shall be initiated to obtain the contracted level of 
safety. 

4.2.5 Operational Phase (including disposal). The system safety 
program during the.Operational Phase, and subsequent disposal, will 
include, but not be lim~ted to the following functions: 

. 
(a) Operational safety review of system to determine if 

design, .operating and maintenance procedures, and emergency proce­
dures are adequate, based on user experience. 

(b) Evaluation of design changes and modifications to 
operational equipment to insure inherent safety is not degraded. 

(c) Continual review of operator and maintenance publica­
tion changes to insure that safety requirements, procedures, and 
cautions are adequate. 
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(d) Analyze system accidents/incidents or failures 
which caused, or could cause, an unsafe condition, and initiate 
corrective action. 

(e) Data collection and analysis from system deficiency 
reports submitted by operating (user) personnel. 

(f) Approval and application of procedures for disposal 
of.hazardous material and equipment. 

4.3 Syste~ safety organization. The contractor's organization 
shall be responsible for managing and performing the overall ~ystem 
safety program. The responsibilities and functions of those directly 
associated with system safety policies and implementation of the 
program shall be clearly defined. The authority delegated to this 
organization.and the relationship between line, staff, and inter­
departmental, project; functional, and general management organiza­
tions shall be identified~ It is not the intent of this standard 
to prescribe or imply organizational structure, management method­
ology, implementation procedures, or internal documentation. 

4.4 System safety program milestones. The system safety pro­
gram shall be planned and scheduled to permit the contractor and 
the procuring activity to review its status, including the results 
achieved, at critical safety program checkpoints. These formal 
reviews and assessments of the system safety effort shall be performed 
concurrently with overall program milestones, such as r~quirements 
reviews, design reviews, and inspections. Safety milestones will 
be identified in a manner permitting evaluation of the effectiveness 
of the system safety effort. These milestones shall be presented 
in the SSPP and implemented as approved by the procuring activity. 

5. DETAILED REQUIREMENTS 

5.1 General. A system safety program is a formal approach 
to eliminate hazards through engineering, design,· education, manage­
ment policy, and supervisory control of conditions and practices. 
It insures the accomplishment of the system safety management.and 
engineering tasks. 

5.2 System Safety Program Plan (SSPP). The SSPP will be pre­
pared in accordance with this standard and implemented as directed 
by the procuring activity· •. · The SSPP, as approved by the procuring 
activity and intorporated into the contract, becomes the basis for 
contractual compliance. A sample SSPP outline is provided in 
Appendix A~ When an integrating contractor is designated he will 
be responsible for the overall preparation, integration, and- im­
plementation of the SSPP. The plan shall describe an integrated 
effort within the total project, and shall include but not be 
limited to: 
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(a) Identification of system activities (i.e. design 
analyses, tests, demonstrations) specified elsewhere by the pro­
curing activity and show how they will be used to preclude duplica-
tion. · 

(b) Providing specific information showing bow the con­
tractor will meet the safety requirements during development and 
manufacture including the design concepts to be utilized. 

(c) The manner of demonstrating quantitative system 
safety-requirements (if specified). 

(d) A detailed listing of specific tasks. 
(e) A current description of each task to be performed. 

. (f) Identification of the organization unit with the 
authority and responslbility for executing each .task. 

• (g) The method of control to insure execution of each 
task. 

task. 
(h) The ~cheduled start and completion dates of each 

(i) Procedures for problem identification and solution. 
(j) Procedures for recording and reporting status of 

actions to resolve problems. 
(k) Method of assimilation and dissemination of system 

safety requirements to designers and associated personnel to 
expedite correction of known deficiencies. 

(1) Designation of milestones, definitions or inter­
relationships, and estimation of personnel and man-hours required 
for system safety program activities and tasks. 

(m) Periodic recording and reporting of predicted and 
achieved system and equipment safety. 

(n) Delineate the safety data and analyses (including 
GFE) required of and to the integrating and associate contractors. 

· (o) Identification of special safety studies, research 
and test data. 

(p) Safety data coordination flow. 
(q) Range, flight, and operational test safety prozrams. 

·(r) The mathematical methods to be used; e.g. describe 
the appropriate models and analytical techniques to be employed. 

s·. 3 Rev fews • 

5.3.l Program and Design reviews. Safety shall be an integral 
. part of a·ll program and design reviews held for the system, sub­
system, or equipment. System safety program reviews shall be con­
ducted as part of the scheduled overall design and/or program 
reviews to assess the status of compliance with the overall safety 
program objectives~ This review shall identify any deficiencies 
of the system with respect to safety and provide guidance for 
further development which may be required. The procuring activity 
shall be notified prior to each system safety program review, to 
permit participation by the safety organization of the procuring 
activity. Additional ad hoc safety reviews .may be scheduled or 
required at th~ discretion of the contractor or the procuring 
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activity. Minutes of these system safety program reviews shall 
be recorded, and made available to the procuring·activity. 

5.4 System safety criteria and considerations. 

5.4.l General. System designs and operational procedures 
developed by each contractor should consider, but not be limited 
to; the following: 

(a) Avoiding, eliminating or reducing significant hazards 
identified by analysis, design selection, ..!!!aterial selection,.or 
substitution. Composition of a propellant, explosive, hxdraulic 
fluid, solvent, lubricant, or other hazardous material shall· pro-
vide optimum safety charact~ristics.· · 

(b)" Con~rolling and minimizing hazards to personnel, 
equipment, and material which cannot be avoided or eliminated. 

(c) Isolating hazardous substances, components, and 
operations from other activities, areas, personnel, and incompatible 
materials. 

_(d) Incorporating "fail-safe" principles where failures 
would disable the system ·or cause a catastrophe through injury to 
personnel, damage to equipment, or inadvertent opera.tion o:f critical 
equipment. 

(e) Locating equipment components so that access to them 
·by personnel during operation, maintenance, repair, or adjustment 
shall not require exposure to hazards such as chemical burns, 
electrical shock, electromagnetic radiation, cutting edges, sharp 
points, or toxic atmospheres. 

(f) Avoiding undue exposure of personnel to physiological 
and psychological stresses· which might cause ~rrors leading to mis­
haps. 

(g) Providing suitable warning and caution notes in 
operations, assembly, maintenance, and repair instructions; and 
distinctive markings on hazardous components, equipment, or 
facilities for personnel protection. These shall be standardized 
in accordance with the requirements of the procuring activity: 

(h) Designing to minimize damage by enemy action. 
(i) Minimizing severe damage or injury to personnel 

and equipment in the event of an accident. 

5.5 Hazard ~evels. The hazard levels, Category I (Negligible); 
Category II {Marginal); Category III (Critical); and Category IV­
(Catastrophic) as defined in section 3, shall be used as a qua~i­
tative measure of a system's hazards. These categories may be 
furtbe·r defined by the procuring activity or by the contractor 
in the SSPP. 

5.6 System safety precedence. Actions for satisfying safety 
requirements in order of prece9ence are specified below: 

(a) Design for minimum hazard. The major effort through· 
out the design phases shall be to select appropriate safety design 
features; e.g. fail safe, redundancy. 

snt,, 
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(b) · Safety devices. Known hazards which cannot be 
eliminated through design selection shall be reduced to an 
acceptable level through the use of appropriate safety devices. 

(c) Warning devices. Where it is not possible to pre­
clude the existence or occurrence of an identified hazard, de­
vices shall be employed for the timely detection of the condition 
and the generation of an adequate warning signal. Warning signals 
and their· application shall·be designed to minimize the probability 
of i._ncorrect personnel reaction to the signals, and shall be stand­
ardized within like types of s;Ystems, in accordance with·the 
directives of the procuring activity. · 

(d) Special procedures. Where it is not possible to 
reduce the magnitude of an existing or.potential hazard through 
design; or ·the use of safety and warning devices, the contractor 
shall develop special procedures. Precautionary.notations shall 
be standardized in accordance with the directives of the procuring 
activity. · 

5.7 Design criteria/specifications. ~~en design criteria 
specified by the procuring activity is proved inadequate in re­

.JZ.ards to safet:r_, the contractor shall report the deficiencll and 
recommend corrective actions with supporting evidence to t e 
'Procuring activity. 

5.8 Analyses. Analyses are performed to identify hazardous 
conditions for the purpose of their elimination or control. Analyses 
shall be made to examine the system, subsystems, components and their 
interrelationship to include logistic support, training, maintenance, 
and operational environments. The analyses shall be accomplished 
to do the following: 

(a) Identify hazards and determine any needed corrective 
actions. 

(b) Determine and evaluate safety considerations in 
tradeoff studies. 

(c) Determine and evaluate appropriate safety design 
requirements. 

(d) Determine and evaluate operational, test, and logis­
tic safety requirements. 

(e) Determine whether the qualitative objectives or 
quantitative numeric requirement established by the procuring 
activity have been achieved. 

5.8.1 Qualitative or quantitative analysis. Qualitative 
and/or quantitative analyses will be performed as specified by 
the procuring activity. These analyses shall be revised when 
changes are made in components, subsystems, or total systems. 
The various types ot haz~rd analyses are described below. 

5.8.1.1 A qualitative analysis provides a technical assess­
ment of the relative safety of a system design. 
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. 5.8.1.2 A quantitative analys.is provides a numerical assess-
ment of the relative safety of a system design. A quantitative 
analysis will determine: 

, (a) The probability of occurrence of critical or 
catastrophic hazards. 

. (b) The calculated system, subsystem, or equipment 
numeric requirement risk level. 

5.8.2 System hazard analyses. 

5.8.2.1 Preliminary hazard analysis. A preliminary hazard 
analysi~ shall be performed as the initial analysis task during 
the acquisition of. a system.· This analysis shall be a comprehen.­
sive, qualitative study. Such information shall be used in the 
development of safety criteria to be imposed in performance or 
design specifications. Areas to be considered shall include, but 
are not limited to the following: 

(a) Isolation of energy sources. 
(b) Fuels and propellants: their characteristics, 

hazard levels and quantity-distance constraints, handling, storage, 
transportation safety features, and compatibility factors. 

(c) System environmental constraints. 
(d) Use of explosive devices and their hazard constraints. 
(e) · Compatibility of ·materials. 
(f) Effect of transient current, electrostatic discharges, 

electromagnetic radiation, and ionizing radiation to or by the 
system. Design of critical controls to prevent inadvertent activa­
tion and employment of electrical interlocks. 

(g) Use of pressure vessels and associated plumbing, 
fittings, mountings, and hold-down devices. 

(h) Crash safety. 
(i) Safe operation and maintenance of the system. 
(j) ·Training and certification pertaining to safe opera­

tion and maintenance of the system. 
(k) Egress, rescue, survival, and salvage. 
(1) Life support requirements and their safety implica-

tions in manned systems. 
(m) Fire ignition and propagation sources and protection. 
(n) Resistance to shock damage. 
(o) Environmental factors such as equipment layout and 

lighting requirements and their· safety implications in manual 
systems. 

(p) Fail safe design considerations. 
(q) Safety from a vulnerability and survivability 

standpoint; e.g., application of various types of personnel armor 
(metals, ceramics and glass), fire suppression systems, subsystems 
protection, and system redundancy. 

(r) Protective clothing, equipment or devices. 
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(s) Lightning and electrostatic protection. 
(t) Human error analysis of operator functions, tasks,. 

and requirements. 

5.8.2.2 Subsystem hazard analysis. This is an expansion of 
the preliminary hazard analysis. It shall be performed to determine, 
from a safety consideration, the functional relationships of com~ 
ponents and equipments comprising each subsystem. Such analysis 
shall identify. all components and equipments whose performance 
degradation or functional failure could result in hazardous con­
ditions. The analysis should include a determination of the modes 
of failure and the effects on safety when failures occur in sub­
?ystem components. 

5.S.2.3 System hazard analysis. The prime or integrating 
contractor shall conduct reviews or studies which define the 
safety integration and interface requirements of the total system. 
Analyses shall be performed of subsystem interfaces to determine 
the safety problem areas of the total system. Such analyses shall 
incJ.ude, but not be limited to, review of subsystems interrelations 
for: . . 

(a) Compliance with safety criteria. 
(b) Possible independent, dependent, and simultaneous 

failures that could present a hazardous condition. 
(c) Insuring that the normal operation of a subsystem 

cannot degrade the safety of another subsystem or the total 
system. When changes occur within subsystems, the system safety 
hazard analysis shall be changed accordingly. "In the manned systems, 
consideration shall be given to crash safety, escape, egress, rescue, 
and survival. ~ 

5.8.2.4 Operating hazard analyses. Analyses shall be perform­
ed to determine safety requirements for personnel, procedures, and 
equipment used in- installation, maintenance~ support, testing, 
transportation, storage, operations, emergency escape, egress, 
rescue, and training during all phases of intended use as specified 
in the system requirements. Engineering data, procedures, and 
instructions developed from the engineering design and initial 
test programs shall be used in support of this effort. Results 
of these analyses shall provide the basis for: 

(a) Design changes where feasible to eliminate hazards 
or provide safety devices, and safeguards. 

(b) The warning, caution, special inspections and 
emergency procedures for operating and maizrtenance instructions 
including emergency action to minimize personnel injury. 

(c) Identification of a hazardous period time span and 
actions required to prec1ude such hazards from occurring; and 

(d) Special procedures for servicing, handling, storage 
and transportation. 
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5.9 Action on identified hazards. Action shall be taken to 
eliminate or minimize hazards revealed by analyses or related engi­
neer~ng efforts. Catastrophic and critic~l hazards shall be 
eliminated or controlled. If these hazards cannot be ~liminated, 
or controlled to a speciried probability.of occurrence, t~e alter­
native controls will be immediately presented to the responsible 
procuring activity for resolution. Reporting shall be in accord­
ance with the provisions of the System Safety Program Plan. 

5.10 Supplier and subcontractor system safety program. Pro­
cedures shall be established to assure that the supplier and sub­
contractor system safety programs are consistent with overall 
system requirements. The con.tractor shall perform surveillance 
of the supplier and subcontractor system safety activities and 
insure adequate performance. Where the contractor and subcontrac­
tor determine that it is needed for satisfactory analyses, the 
contractor shall furnish in a timely manner sufficient system 
technical information to the subcontractor to enable the latter 
to consider system effects in a subsystem safety analysis. 

6. DATA 

6.1 Data requirements. The selected data requirements in 
support of this standard will be reflected in the Contractor Data 
Requirements List (DD Form 1423), attached to the request for 
proposal, invitation for bid, or the contract, as appropriate. 

6.2 Data acceptance. Contractor-prepared data delivered in 
accordance with 6.1 to tbe procuring activity, shall be ·subject 

-to review and approval by the procuring activity. In the.absence 
·of notification to the contrary within the time period specified 
in the contract, the data will be consid.ered accepted. Non­
delivered data shall be·filed and maintained by the contractor 
for the duration of the contract period, but shall-be made avail~ 
able for review and use by authorized.representativesof the pro-

a.xring activity upon request. 

6.3 Acquisition and use of safety data. Safety data provided 
by ~he procuring activity should be used as a design aid to pre~· 
vent repetitive design deficiencies. .The contractor shall main­
tain liaison with other data sources to enable identification and 
evaluation of· hazard and safety designdeficiencies. 

7. SAFETY TESTING 

Testsshall be proposed in .the sspp. to validate the sa1·ety of 
the product, including those tests already spe~ifie~ by the pro­
curing activity. Safety tests .shall be integrated into appropriate 
test plans. Where complete safety testing costs would be prohibi­
tive, partial design ver:ification of safety characteri~tics or 
procedures may be demonstrated by laboratory test, functional mock­
ups or model simulation, when approved by the procuring activity. 
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Safety tests shall be performed on critical devices or components 
to determine the degree of hazard or margin of safety of design. 
Induced or simulated failures will be considered for demonstrating 
the failure mode of critical components. The detailed test plans 
for all tests shall be reviewed to insure that: 

(a) Safety is adequately demonstrated. 
(b) The testing will be carried out in a safe manner. 
(c) All additional hazards introduced by testing pro-

cedures, instrumentation, test hardware, etc., are properly 
identified and"minimized. 

8. TRAINING 

8 .1 Safety Tra 1ning for Opera tor and Maintenance Personnel. 
Safety information on approved methods and procedures will be in­
cluded in instruction lesson plans and student examinations for 
the training of system (operator and maintenance) personnel. Pro­
tective devices and emergency equipment will be identified and 
i~cluded in training. Safety training aids, exhibits and displays 
may be used. 

9. EFFECTS OF STORAGE, SHELF-LIFE, PACKAGING,._ TRANSPORTATION, 
HANDLING AND MAINTENANCE 

The program shall consider, analyze, identify the effects of 
storage, shelf-life, packaging, transportation, handling and 
maintenance on the safety of the product. This shall include 
items such as: 

(a) Identification of major or critical characteristics 
of safety significant items which deteriorate with age, environ­
mental conditions, and other factors. 

(b) Procedures for perjgdjc fjeld inspection or tests 
(including recall for test) of items to establish contlnuing 
acceptable levels of performance for parameters under test. 

(c) Special safety procedures for maintenance or restora-
ti on. 

10. INTEGRATION OF ASSOCIATED DISCIPLINES. 

10.1 Relationship to system engineering. ~~ere the system 
engineering process is used as the mainstream engineering analysis 
effort, system safety requirements shall interface with the other 
engineering disciplines and tradeoff .studies made in the interest 
of an optimum total system design. 

Custodians: 
Army - AV 
Navy - AS 

Reviewer activities: 
Army - AV, AT, EL, WE, MU, MI 
Air Force - 10 
Navy - AS 

Prepaiing activity: 
Air Force - 10 

Project No. MISC-0484 
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APPENDIX A 

SYSTEM SAFETY PROGRAM PLAN OUTLINE 

1. General 
1.1 Introduction 
1.2 Scope and purpose 
1.3 Application and implementation 
1.4 Applicable documents 
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2. Safety organization, responsibilities, and authority 
2.1 Integrating contractor organization and responsibilities 
2 .2 ·Associate contractor ·organization and responsibilities 
2.3 Subcontractors responsibilities 
2.4 System safety working groups 

3. System safety program milestones 

4. System safety criteria 
4.1 Definitions· 
4.2 Hazard level categories 
4.3 System safety precedence 
4.4 Special contractual requirements 
4.5 Identification and dissemination 

5. System safety analyses 
5.1 Identification of analysis techniques 
5.2 Qualitative and quantitative analyses 
5.3 Preliminary hazard analysis 
5.4 Subsystem hazard analysis 
5.5 System hazard analysis 
5.6 Operating hazard analyses 

6. Safety activities· 
6.1 Safety 

6. i. l 

6.1.2 

data 
Identification of data requirements - deliverable 
~nd non-deliverable data · · 
Acquisition and use of safety data 
6.1.2.1 Hazard data collection 
6.1.2.2 Document tree and data flow 
6.1.2.3 Documentation and files 
6.1.2.4 Format for· reports and data submittal 
6.1.2.5 Accident prevention, investigation, and 

reporting· 
6.1.2.6 Safety reports 

6.2 Training 
6.2.1 Crew qualification, training and certification 
6.2.2 Maintenance perso~nel training and qualification 
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7. Audit program 

B. Ground handling, storage, servicing and transportation 

9. Facilities and support requirements 

10. Other system safety matters (not otherwise covered) 



CONCEPT FORMULATION 
PHASE 

·A 
·DOD conditional approval to 
initiate engineering develop- .__RFP issued and definition con-
ment tractors selected 

F===========================~!=========:::==:=:===::=:=:====:~L 
1. Conduct concept safety 
studies. 

2. Perform preliminary hazard 
ana.lysis. 

3. Define system safety per­
formance envelope and require­
ments (i.e., maximum peace­
time accident rate, etc.) 

4. Se~ect system safety effec~ 
tiveness measures (i.e. esti­
mated number of major accidents 
avoided vs cost of a proposed 
safety change). 

r 
Safety efforts in this phase involve ! : 

actions by the procuring activity in l : 
preparing for Phase B of contract I 1 

definition, and contractor response 1 1 

to the Request for Proposal (RFP). 

1. P~ocuring a6tivity: 
(a) Incorporate safety require­

m~nts into the statement of work. 
(b) Identify safety data to be 

provided to the definition con­
tractor; e.g. preliminary hazards 
·analysis (PHA), tradeoff studies. 

(c)· Identify safety data to be 
required from the contractor, such 
as a System Safety Program Plan 
Preliminary Hazard Analysis, co~­
cept safety analysis, etc. 

2. Contractor: 
5. Orient exploratory and ad­
vanced developments to enhance 
the safety feasibility of con-
ceptual designs. · 

(a) Prepare and submit a pro­
posed System Safety Program Plan. 

·~ 

6. Incorporate safety assess­
, ment in the technical develop­

ment plan. 

18 

(b) Perform a preliminary hazard 
analysis, or revise, update, and 
refine the existing PHA provided by 
the procuring activity. 

(c) Identify system safety re­
quirements in the system specifica­
tions (includes GFE requirements). 

(d) Include in tradeoff 'studies 
the impac~ on system safety require­
ments, and the required safety de­
cisions to be made by the procuring 
activity. 

I 
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APPENDIX B 

SYSTEM LIFE CYCLE - SAFETY ACTIVITI 

CONTRACT DEFINITION PHASE 

T B 

J Definition· contractor's pro­
posals submitted 

1

1 Safety actions in this phase es­
! sentially involve efforts to be 
I accom~lished.by the definitional 
: contractor or contractors. . 
l. Implement.the .approved contract 

i definition phase system safety pro­
' gram plan. 
2. Update and complete. the prelim­
inary hazard analysis. 
3. Verify or propose modifications 
to the RFP safety performance 
.specifications provided in the RFP. 
4. Update safety studies, analyses 
and test plans to define safety 
design requirements criteria, and 
the operating safety characteris­
tics of the system~ 
5. Define and identify system 
safety requirements for the CEI 
specifications, including those 
to be developed and produced by 
subcontractors, and specify safety 
design criteria, objectives, and 
goals. 
6. Insure highest degree of safety. 
consistent with requirements is 
maintained during system tradeoffs.· 
7. Identify ~he safety decisions 
required to be made prior.to pro­
ceeding into the development phase. 
8. Submit a firm system safety pro­
gram plan for the engineering 
development phase. 
9. Submit system safety work break­
down statement for engineering 
development program. 

c 
Proposals evaluated and develop­
ment contractors selected 

In this phase the procuring activ­
ity evaluates the proposals sub­
mitted. in response to the def ini­
t ion contracts, preparatory to 
the selection of a contractor for 
the development and production 
phases. Some typic~l safety 
matters to be evaluated are: 

1. The.proposed system safety pro­
gram plan for the development 
phase and how it satisfies the 
applicable safety management and 
system safety engineering require­
ments. 
2. Review and evaluate the results 
of the hazards analys~s, and other 
related analyses which define the 
safety design features. 
3. The safety requirements of the 
system specifications. 
4.-Make the required safety de­
cisions based upon tradeoff pro­
posals. 
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ENGINEERING DEVELOPMENT PHASE 

DOD approval for initiation of 
engineering development 

1. Implement the program · 
approved in the previous phase. 
2. Furn~sh design criteria; 
establish safety objectives~ 
and review preliminary engineer­
ing designs. 
3. Evaluate the system design 
through hazard analyses and 
safety studies. 
4. Insure ~hat designs meet 
CE! specifications. 
5. Establish test require-. 
ments in test program~ 
6 •. Participate in program re~ 
views. 
7. Provide input and review 
operating publications. 
8. Evaluate analysis and in­
vestigation results; recommend 
corrective actions (redesign/ 
change). 
9. Participate in tradeoff 
studies. 

10. Review engineering documen­
tation. 
11. Provide inputs to trainin~ 
courses and aids. 
12. Prepare progress reports. 

PRODUCTION PHASE 

DOD decision to produce operational 
auantitiAs 

Assure that safety achieved in de­
sign is maintained during· produc·­
tion through: quality control, 
specified monitoring, identifying 
critical techniques, procedures, 
facilities, inspections and tests, 
~nd by audits of engineering changes. 
Initiate redesign or changes to meet 
requirements. 



S PHASE 

)duce operational 

achieved in de­
during produc·-

i ty control, 
ng, identifying 
s, procedures, 
tions and tests, 
ngineering changes. 
~r changes to meet 

OPERATIONAL PHASE 

Acceptance of first operating unit 

1. Perform operational safety review 
and tests to determine if design, 
operating and maintenance procedures, 
and emerg~ncy procedures are adequate. 
2. Evalu~te updating changes and 
modifications to operational equipment 
and publications to insure inherent 
safety is not ~egraded. 
3. Analyze accidents, incidents, and 
failures, to identify unsafe condi­
tions; eliminate these conditions, 
and provide a feedback· system to avoid 
these conditions in systems under 
development and in future systems. 
4. Review and approve hazardous 
material disposa~ procedures. 



SPECIFICATION AJl:ALYSIS SHEET 

INSTRUCTIOOS 

Form Approved Budget 
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UNITED STATES DISTRICT COURT 

FOR THE DISTRICT OF COLUMBIA 

-------------------------------~------------------x 

IN RE AIR CRASH DISASTER 
NEAR SAIGON, SOUTH VIETNAM 
ON APRIL 4, 1975 

--------------------------------------------------x 
ELEANOR S. DOBSON, Administratrix of the 
Estate of JO-AN K. PRAY, Deceased, 
and on behalf of all others similarly ( 
situated, 

-and-

FRIENDS FOR ALL CHILDREN, INC., as 
Special Administrator of the 
Estate of TRAN THI BA and 
Seventy-Five other decedents, 

Plaintiffs, 

-against-

LOCKHEED AIRCRAFT CORPORATION, 
A California Corporation, 

-against-

\ 1 

Defendant and Third- . 
Party Plaintiff, 

THE UNITED STATES OF AMERICA, 

Third-Party Defendant. 

-------------------------------------------------x 

Misc. No. 75-0205 
All Cases 

Civil Action No. 
75-0874 

PLAINTIFFS' SUPPLEMENTAL ANSWERS TO DEFENDANT 
LOCKHEED'S WRITTEN INTERROGATORIES 

Plaintiffs Burke C. Pray and Eleanor S. Dobson hereby submit answers to 

the contention interrogatories propounded by defendant Lockheed Aircraft 

Corporation (hereinafter referred to as Lockheed). At the time of this sub-

mittal, discovery· is still in progress, important witnesses are yet to be de-

posed, and documents are yet to be received and/or analyzed. Plaintiffs 

reserve the right to change, alter, expand, refine, exclude, or otherwise 

modify the answers provided herein as indicated by further formal and informal 

discovery in this proceeding and as otherwise appropriate. Additionally, some 
/ 

of the contention interrogatories request legal as opposed to factual answers. 

Plaintiffs research on these legal questions is ongoing. The answers provided 
• 

represent plaintiffs legal positions at this time. Plaintiffs also reserve the ,. .. .., 
right to c~hange, alter, expand, refine, exclude, or otherwise modify these 

.. .. . ... . . 

.!.~b ... .1 d.~J.S\~.·e.;."..;. ~~ il.:.WC~i...~~ 
• ,. - - ... .a.1-. --· .Ji ........... .a""' .. ·----..i.• ........ , _,_ 

therwise appropriate. 

I, 
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INTERROGATORY NO. 62: Set forth the title, citation and enacting 

state of all statutes, regulations .. o:r. codes relied upon as a basis for plaintiff's 

action. 

ANSWER 62: District of Columbia Code §16-2701, ~ ~ (wrongful 

.death) and §12-101 (survival). Plaintiffs also rely upon statutes, regulations 

and codes permitting recovery for breaches of express and/or implied warran-

ties, such being described in answers to Interrogatories 64 and 65. 

INTERROGATORY NO. 63(a): Set forth each and every specific act, or 

omissfon on the part of defendant Lockheed Aircraft Corporation upon which 

plaintiff relies for the contentions as contained in paragraph of the complaint 

that said accident was caused by the negligence of said defendant, its offi-

cers, agents and employees, in the design, manufacture, assembly, testing, 

modification and inspection of the CS-A aircraft. 

ANSWER 63(a). Acts and/or omiss~ons on the part of Lockheed were 

direct and proximate causes of the subject accident and constitute negligence 

on the part of Lockheed, its officers, agents and employees: 

(1) Maintenance manual T .o. IC-SA-2-12, effective January 16, 1975, 

and certain sections . and figures of such manual including Section 3-80 (Aft 

Ramp Lock Subsystem Removal) , Section 3-81 (Aft Ramp Lock Subsystem 

Installation), Figure 3-44 (Aft Ramp Rigging Instructions), Section 3-168 (Aft 

Ramp Rigging Instructions) and Section 3-173 (Aft Ramp Mechanical Rigging 

Verification), as well as corresponding sections relating to the forward ramp, 

were defective in that said manual and the referenced sections and figures 

were inadequate, ,...unclear, misleading, poorly organized, improperly illustrated, 

unduly and needlessly complex, internally inconsistent, improperly referenced, 

false, lacking in necessary directives, improperly formatted, lacking in neces-

sary warnings and cautions, not geared to the skill levels of the mechanics ' 

who were to perform the subject tasks and otherwise negligently prepared. 

Specific examples of such defects include: 
, 

(a) The failure to employ the job guide format. 
;/ 

(b) The failure to compile all the instructions related to the removal 

and installation of a given component of the aft ramp locking system in 

one place in said manual • 

• <,. c) The lack of clear and complete directives in Sections 3-80 and 

3-81. 
ii 



( d) The use in Section 3-81, paragraph a, of the unclear, mis-

leading and vague instruction 11 Install the components of the aft ramp in 

the reverse order of removal" rather than clearly delineating each step to 

be performed by the mechanic when installing a given component of the 

aft ramp locking system. 

( e) The use in Section 3-81, paragraph b, of the unclear, mis­

leading and vague reference to Figure 3-44 rather than clearly delineating . 
the specific steps in Figure 3-44 to be performed by the mechanic in 

rigging the . aft ramp locks after installing a given component of the aft 

ramp locking system. 

( f) The use of unclear, confusing, inconsistent, and needlessly 

complex instructions in Figure 3-44. 

(g) The use of unclear, misleading and false illustrations in Figure 

3-44. 

(h) Illustrating in Figure 3-44 the installation of a tierod in a 

manner which would instruct the mechanic to install a tierod backwards. 

(i) The failure to reference back to paragraphs c, d, and e of 

Section 3-81 aftj!r the ~echa:r~.ic had gone to Figure 3-44 to rig the aft 

ramp locks in accordance with the instructions contained in paragraph b 

of Section 3-81. 

(j) The lack of clear and complete directives in Section 3-168 and 

in paragraph d of said Section. 

(k) The failure to .delineate in Section 3-168 the specific rigging 

steps to be .performed upon installing a given component of the aft ramp 

locking system (rather than rigging steps to be performed upon installing 

any and all aft ramp lock mechanisms), and to eliminate unnecessary 

rigging steps for the given installation task. 

(I) The use in Section 3-168 of all encompassing rigging instruc-

tions for "aft ramp lock mechanisms" which needlessly complicate the task 

of the mechanic. 

(m) The use of a misleading and false title for Section 3-173. 

(n) The lack of clear and complete directives in Section 3-173. 

(o) The use of misleading, unclear and false language in paragraph 

c of •. .;~ction 3-173, to-wit, "Ramp locks shall be verified as follows" 

[emphasis added]. 



I (p) The failure to warn that the procedures in 3-173, if fo)lowed 
I' I completely, would .not verify the rigging of the aft ramp locking system, 

in that such procedures ·could not confirm that the rigging of the aft 

ramp locking system had been done correctly. 

(q) The lack of warnings in Sections 3-80, 3-81, 3-168 and 3-173, 

and in Figure 3-44 that the failure to replace a cotter key could result in 

a hazardous condition. 

(r) The misleading use, without necessary explanation, of the 30 -
pounds minimum pull force requirement in the instructions contained in 

Figure 3-44. 

(s) The lack of a warning in Sections 3-81, 3-168 and 3-173, and in 

Figure 3-44 that the rigging tolerances and checks could be effected by 

temperature differentials, unlevel ramps, and cross winds. 

(t) The failure to provide adequate troubleshooting procedures. 

(u) The use of unclear, misleading and false figure references in 

Section 3-80. 

(v) The interruption of Section 3-173 by more than forty pages of 

non-pertinent material. 

(w) The failure to reference on page 3-439 the continuation of 

Section 3-173 to page 3-485. 

(x) Other defects. 

Maintenance manual T .O. lC-SA-Z-lZ and the referenced sections and· 

fig~!'~ improperly r!Suired the Air Force mechanics to depend solely upon - --·-·-· -·· -- -..... _. 

their unguided jUdgment when performing maintenance tasks on the forward --- ---· -... ._,.,, ,, 

and aft loading systems, including the removal and installation of components 
··- .. ··--·-· --·· ···-··-· ---·----• I ~- .•. __ .--... ~-- • _.,. __ .a .. 

of the aft ramp locking system, the rigging of the aft ramp locking system, 

and the verification of the rigging of the aft ramp locking system. 

Prior versions of maintenance manual T .O. lC-SA-Z-lZ and the referenced 

sections and figures were similarly defective. 

Maintenance manual T .O. lC-SA-Z-lZ, and supplements thereto, were 
·i 

' .l 
prepared and then submitted by Lockheed to the Air Force for the purpose of 

instructing . Air Force mechanics in the performance of maintenance tasks on the 

forward and aft loading systems of the CSA, including the removal and installa-

tion of comlSonents of the aft ramp locking system, the rigging of the aft ramp 

system. an~ th,.. "'P.rHk.,,ti"!'.' .. nf .Hu~ '!';~;tng nf tnP ::i.ft ramo !or.king 

The maintenance manual prior to the accident, improperly and negli-



II .. 
1 gently instructed the Air Force mechanics in the performance of such tasks. 

Lockheed was and is responsible for the contents of said manual, including the 

referenced sections and figures~ 

(2) Lockheed prior to the accident failed to correct the defects in main-

tenance manual T .o. lC-SA-2-12 and the referenced sections and figures even 

though Lockheed had full knowledge of such defects, and the consequences of 

such defects, prior to the accident. 

(3) The hydraulic lines and control cables were defectively routed in the 

torque deck area in that such lines and cables were located in the unprotected 

and vulnerable bottom section of the torque deck area and were unreasonably 

close to the aft cargo door complex. Lockheed also failed to comply with its 

written representations to the Air Force that it would locate control and 

hydraulic lines away from fuselage openings. 

{ 4) There was a failure to consider prior to the accident the conse-

quences to the hydraulic lines and control cables located in the torque deck 

area, and to the flight control systems generally, if the bottom structure of 

the torque deck area was punctured or otherwise damaged. 

{ 5) Lockheed ppor to the accident failed to correct the defective routing 

of the hydraulic lines and control cables in the torque deck area even though 

Lockheed had full knowledge of such defects, and the consequences of such 

defec~ts, prior to the accident. 

(6) There was a failure to provide adequate redundancy of flight 

controls in the aft portion of the aircraft and in the torque deck area, as well 

as through the a.k'craft generally. 

{ 7) There was a failure to utilize adequate design criteria in the design 

of the flight control systems (location, number, type, etc.) in the aft portion 

of the aircraft and in the torque deck area, as well as throughout the aircraft 

generally. 

(8) There was a failure to provide alternate means for control of the 

aircraft in the event of damage to the hydraulic lines and control cables 
1 

located in the torque deck area. ,;· 

(9) Lockheed prior to the accident failed to correct the lack of adequate 

flight control redundancy in the aft portion of the aircraft and in the torque 

deck area. ... ~en though Lockheed had full knowledge of such defects, and the 

consequences of such defects, prior to the accident. 



(10) There was a failure to provide a verification procedure and/or means 

by which the mechanic could confirm that the rigging of the aft ramp locking 

lsystem had b~en done correctly~ 
(11) The design of the aft 

(J) 
defective 

ramp locking system 
{j) (_j) 

in that such system was unsafe, unreliable, 
l-i-, 

prior !o the accident was 
L/) -· .. 

unmaintainable, much to5>_ 

required rigging tolerances that were too close, was often difficult 
" ' 

and frequently impos,~ible to rig correctly, c_r_e_ated the need for excess and 
" - - - ---------

un!1ecessa_!'y maintenance, was intolerant to out-of-rig condi_tions, made rigging 
--- --------

critical to aircraft safety and created an extremely hazardous condition if a 

lock was not as far as the nominal overcenter position, performed poorly in 

service, and was not in accordance with the state of the art and/or recognized 

design criteria. For example: 

(a) Such design did not include rigging pins or other similar 
'L 

devices. The use of rigging pins would have provided a simple means by 

which the nominal overcenter position of the lock could be visually veri-

fied. The use of rigging pins would also have provided a simple means 

to physically secure the position of the locks not directly involved in the 
+ 

installation task. and would have eliminated the necessity to rerig the 

locks not so directly involved. 
J 

(b) Such design did not include locking pins or other similar 
2 

devices. The use of locking pins would have provided a simple means to 

physically secure the position of the locks during flight. The use of 

locking pins would have also provided a simple means to isolate the effect 

of aft rampr-lock component failure and/or out-of-rig condition when the 

system was locked. 

/,//- ( c) Such system was so complex and poorly designed as to preclude 

being understood by Air Force mechanics, as to preclude being rigged 

correctly, and to necessarily produce out-of-rig conditions. 

V' (d) The locking system was not designed to withstand the out-of-rig 

condition and/or failure of more than one lock, in spite of the fact such 

multiple out-of-rig conditions and/or failures were easily foreseeable. 

~-(e) Such design included no indicators, mechanical or electrical, 

which could be relied upon to confirm that the locks were nominally 

over~_~Rter. The accuracy of the mechanical and electrical indicators were 

directly (and improperly) dependent on the correct placement of the 

II bellcrank in the first instance. 



Ii 

•/ 
(f) The program link pins were so poorly designed and deficient 

that they were eliniJnated as a means of rigging ·verification prior to and 

at the time of the accident~ 

(g) The rigging tolerances of the system were much too critical and 

the rigging of the system could not withstand changes in temperature, 

unlevel ramps a~d-·cro·~~--~~nd:J- '? 

• (h) The components of the aft ramp locking system were not de-
? 

signed to withstand E!".~<;i!ctable loads and ·stresses encountered in pro-
------------.,·---- __ ...._: ____ "_--·-------

perly rigged and/or out-of-rig condition~-
;:.,,• A"· -~-~t' ,..:_~J) t ,'_, .,,()•, ---! ',."·t. l, ... ._}_, . .L· 
I ·... "" t . --- ... .,:'I> -· --

:,.// (i) Components of the aft ramp locking system, such as the bell-

cranks, were improperly made out of certain aluminum alloys which re-

duced such parts' ability to withstand the predictable loads and stresses 

and greatly increased such parts' susceptibility to corrosion and stress 

corrosion. 

t/',,(j) Inadequate measures were taken to protect the components of 

the aft ramp locking system from stress corrosion and corr?sion. 

• (k) The bellcranks and other components of the aft ramp locking 

system contained disconti,nuities which greatly reduced the ability of such 

parts to withstand loads and stresses and greatly increased such parts' 

susceptibility to corrosion and stress corrosion. 

(1) The system was designed so that a mechanic would have to 

re-rig the entire locking system after installing only a single lock 

component. 
! ·• ,,,,../' 

\,.,--,., (m) In:adequate means (cotter keys) were utilized to secure the 

tierods once installed. 

:,../ (n) The system did not provide a means by which the overcenter 

position of the lock(s) could be visually verified. 

(o) The system did not provide a means to physically secure the 

position of locks not directly involved in the installation task so as to 

eliminate the necessity to rerig the locks not so involved. 

I .-·· 
(p) The system did not proyide a means to physically secure the 

position of the locks during flight. 

( q) The system was designed so that failure(s) and/or out-of-rig 

concfrtfon(s) of one lock would cause failure(s) and/or out-of-rig condi­

tion(s) of other locks. 



(r) The design of the system was based on an inadequate design 

criteria, the single fault· plus undetectable fault criteria. This design 

criteria precluded any consideration of (1) accommodating the design of 

the aft ramp locking system to withstand more than one fault and/or (2) 

the consequences to such locking system of more than one fault. 

:·/ (s) The component parts of the aft ramp locking system were not 

designed to withstand predictable levels of fatigue. 

(t) Other design defects. 

(12) Lockheed prior to the accident failed to correct the defects in the 

design of the aft ramp locking system even though Lockheed had full know-
~ 

~:dge_c;>f E@Ch and eyery such defect, and the consequences of such defects, 

prior to the accident. 

• (13) The cargo compartment was. not properly designed to carry passen-

gers under any circumstances even though it was contemplated by Lockheed 

and represented to the Air Force that the cargo compartment could be used to 

transport passengers. 

(a) The structure was not capable of withstanding the impacts 

associated with a. crash or hard landing. 

(b) Passengers could not be briefed in the cargo compartment due 

to noise level. 

( c) The environment was inadequate for passengers due to high 

noise levels and poor temperature control. 

( d) There was a lack of oxygen equipment to adequately handle 

passengers. ,.. 

(e) Other design defects. 

(~4) There was a failure to conduct an· adequate failure mode and effects . 

rnalysis (FMEA) on the aft ramp locking system. The FMEA failed to consider 

rny series of multi-fault modes (other than undetectable faults) including 

Lingle structural fault coupled with single maintenance fault. The FMEA inade­

r.uately and inaccurately analyzed several of the single fault modes relevant to 

l he aft ramp locking system considere~ in the study. The FMEA failed to 

Fonsider certain single _fault modes relevant to the aft ramp locking system. 

[

. he FMEA failed to take account of. possible out-of-rig conditions of the aft 

amp locki!1-g system and of. normal wear and tear. On numerous occasions 

efore the accident, Lockheed was aware of incidents involvin~ thP. forward 

'I and/or aft · C-SA ramps caused by multiple failures.· It also was aware that at 

I 



!1east some of these incidents were alleged to have resulted from out-of-rig 

!conditions.· In spite of this knowledge, Lockheed failed to revise the FMEA ·to 
I 

jtake account of such multiple failures and/or out-of-rig conditions. The FMEA 

jwas otherwise defective. 

J V (15) There was a failure to conduct adequate static and fatigue testing of 

lthe aft cargo door complex, the aft ramp locking system and the components of 

CJ> 
the aft ramp locking system. Such static and fatigue testing employed inade-

quate methodology(. - There was an in°adequate number of component tes~ ,' The 

-
tests were conducted contrary to established test criteria. The results of the 

test were misinterpreted and/or misapplied to the design of the aft cargo door 
;_) 

complex and the aft ramp locking systerri. Such static and fatigue testing was 
) 

__,j 

otherwise defective-;,. 

/,// 

/ (16) There was a failure to consider the potential impact of an explosive 

decompression on the aft ramp locking system, the aft pressure door, the aft 

ramp, the torque deck area, and the hydraulic lines and control cables located 

in the torque deck area. There was also a failure to modify the design of the 

aft ramp locking system, the aft pressure door, the aft ramp, the torque deck 

! area, and the hydra,ulic lines and control cables located in the torque deck 

area, so as to minimize the impact of such an explosive decompression. 

( 17) Lockheed prior to the accident failed to consider the impact of an 

explosive decompression on, and/or modify accordingly the design of the aft 

: ramp locking system, the aft pressure door, the aft ramp, the torque deck 

area, and the hydraulic lines and control cables located in the torque deck 

area, even though Lockheed was aware prior to the accident that an explosive 

decompression could severly impact each of such systems. 

(18) There was a failure to perform adequate safety engineering analyses 

of the aft ramp locking system, the aft pressure door, the aft ramp, the 

torque deck area, and the_jiydraulic .lines and control cap_!~p- located in the 

torque deck area, including the failure to perform an adequate hazard analysis. 

(19) There was a failure to comply with the System Safety Engineering 

Plan promulgated by Lockheed and submitted to the Air Force as part of the 

CS contract proposal. 

(a) There was a failure to adequately perform the tasks included in 

the ·~~Cilvanced System Safety Engineering Technique". 

(b) There was a failure to "minutely examine" the various facets of 

the design ·of the aft ramp locking system, the aft pressure· door, the· aft 



ramp, the torque deck area', and the hydraulic lines and control cables 

located in the torque deck ar:ea, and to accurately assess the safety 

factors involved. 

( c) There was a failure to accurately delineate the hazards existent 

in the aft ramp locking system, the aft· pressure door, the aft ramp, the 

torque deck area, and the hydraulic lines and control cables located in 

the torque deck area. 

( d) There was a failure to apply the engineering lessons learned on 

the Cl30 and C141 to the CS and particularly to the aft ramp locking 

system, the aft pressure door, the aft ramp, the torque deck area, and 

the hydraulic lines and control cables located in the torque deck area. 

(e) Other failures to comply. 

/ (20) The safety assurance department of Lockheed during the design 

phase and subsequent thereto up to the accident lacked the requisite engineer-

ing competence to perform the required and necessary safety engineering 

analyses and to perform the safety engineering tasks delineated in the System 

Safety Engineering Plan. Additionally, the safety assurance department lacked 

the requisite knowledge of the aft ramp locking system, the aft pressure door, . . . 
lthe aft ramp, the torque deck area, and the hydraulic lines and control cables 

located in the torque deck area, to competently perform such safety engineering 

analyses and tasks. 

(21) The maintenance manual drafting department of Lockheed during the 

design phase and subsequent thereto up to the accident lacked the requisite 

competence to grepare maintenance manuals which instructed Air Force 

mechanics as to how to perform most complex maintenance tasks on the CS; and 

more specifically such department lacked the competence to prepare mainten-

ance manual T. O. lC-SA-2-12 and Sections 3-80, 3-81, 3-168 and 3-173 and 
I 

Figure 3-44 therein. Additionally, such department lacked the competence to 

adapt said instructions to the skill level of the mechanics who were to perform 

the maintenance tasks. 

( 22) Lockheed was aware of the pre-accident failures of the forward and 

ft ramp systems of the CS and of the pre-accident failures of the . pressure 

ldoor, ramp and ramp ~ck systems, and aft located hydraulic lines of the Cl41 

jnd Cl30,:v ... , In spite of the knowledge of these failures, Lockheed failed to 

jredesign the aft ramp locking system, the aft pressure door, the aft ramp, 

I 
and the torque deck area of the CS, to relocate the hydraulic lines and control 

1
1
cables in the torque deck area of. the CS; and to make needed changes in 

10 
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!maintenance manual T .O. lC-SA ... 2-12. In spite of the knowledge of these 
-~---------------··- ---- -

failures, Lockheed also failed to reexamine and revise the FMEA as such per-

tained to the· aft ramp locking system, the aft pressure door, the aft ramp, 

the torque deck area, and the hydraulic lines and control cables located in the 

'torque deck area of the CS. 

(23) There was a failure to design the aft ramp locking system so as to 

1reduce the number and complexity of the maintenance tasks to a minimum. 

(24) There was a failure to design the aft ramp locking system so that a 

component could be simply and quickly replaced. 

(25) The design of the aft cargo door complex was defective in that, in 

addition to 63(a) (11): (a) There was a failure to make the aft ramp and 

pressure door "plug" type doors, instead of doors as large as the fuselage 

openings a~ound them; (b) there was a failure to meet all military specifica-

tions and Federal Aviation Administration specifications applicable to the aft 

cargo door complex and routing of hydraulic lines and control cables; {c) the 

design of the components of the aft ramp locking system had inadequate mar-

I 
gins of safety; (d) there was a failure to take account of the consequences of 

having all parts in the aft ramp complex at either their maximum or minimum 
i • • 

I 

· tolerances; (e) the aft cargo ·door complex was so inadequately designed that 

even Lockheed engineers and other employees could not properly rig the 

system; and (f) other defects. 

(26) There was a failure to adequately and properly consider proposed 

corrections to the design of the aft ramp locking system prior to the accident. 

Proposed corrections to such system were rejected by the Change Candidate ,.... 

Committee and other management of Lockheed on the basis of contract cost and 

profit-potential considerations rather than engineering merit. Proposed correc-

tions were considered strictly in terms of whether the existing design met the 

original specifications, without any consideration as to whether such specifica­

tions were adequate and in need of redefinition. Such consideration of pro-

posed corrections to the design of the aft ramp locking system was otherwise 

defective. 

n-/c 27) In those instances where Lockheed did submit proposals to the Air 

Force to correct the design of the aft ramp locking system, the aft ramp 

1and/or the-- aft pressure door, Lockheed failed to properly document and ... ,, 
support such proposals for correction. 
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( 28) Lockheed prior to the accident knew that the Air Force mechanics 

1 
ere having ~xtreme. difficulty in z:-igging the aft ramp locking system. In 

lpite of this knowledge, Lock~eed failed to redesign the aft ramp locking 

rystem and/or redraft maintenance manual T.O. lC-SA-2-12.. Also in spite of 

'!his knowledge and in spite of the knowledge of the pre-accident failures of 

'he forward and aft ramp systems of the CS and of the pre-accident failures of 

the pressure door, ramp and ramp lock systems, and aft located hydraulic 

res of the Cl41 and Cl30, Lockheed failed to incorporate into the design of 

:the aft ramp locking system and/or maintenance manual T .o. lC-SA-2-12 a 

rgging verification procedure and/or means which would confirm that the 

'gging of the aft ramp locking system was done correctly. 

(29) There was a failure to study the loads and stresses which the aft 

amp locking system and its components would be subjected to during various 

ut-of-rig conditions and/or as a result of the failure of various combinations 

f locks or components of locks. 

(30) Weight and cost considerations· were permitted to outweigh engin­

ering' and. safety necessity in the design of the aft ramp locking system and 

ts components. For example, certain of such components were made of . . 

jluminum alloys, which were inferior and inadequate in their ability to with­

tand loads--stresses and stress corrosion-corrosion, in order to satisfy cer-

ain weight reduction and cost goals. 

(31) The management of the design, manufacture and testing of the aft 

locking system, the aft pressure door, the aft ramp, the torque deck 

ea, and the h~draulic lines and control cables located in the torque deck 

rrea was inadequate and inferior. Lockheed's mismanagement occurred in at 

ras: the following respects: permitting schedules and cost considerations to 

jsproportionately affect safety and design decisions; failing to meet various 

f~n~act requirements or goals; failing to prevent proble~s with respect to 

ssing parts, false documentation, bogus parts, removal of parts, parts 

hortages, inadequate control of parts, quality control and assurance, and 

anufacturing; engaging in inadequate planning and failing to anticipate and 

void financial problems caused by management mistakes; inadequate supervision 

f design; and failing to adopt management policies, practices, and procedures 

hich woul?,have prevented serious problems from developing. 

(32) There was a failure to exercise proper quality control in the manu-

rcture . of the components of the aft ramp locking system. 

12 
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(33) There .LS a. failure to properly fab.. c:1.te the components of the aft 

I ramp locking system. 

( 34) There was a failure to design the aft ramp locking system to accom-

modate the practice of cannibilization which Lockheed knew to be a "fact of 

life" with regard to aircraft owned by the Air Force. 

( 35) Hydraulic lines and control cables were located in the bottom of the 

torque deck are~ which lacked sufficient strength to withstand in-flight opening 

of the aft cargo door complex and/or impact of the aft pressure door or aft 

ramp. 

---- 7 -(36) The location of the critical hydraulic lines and control cables in the 
i 

~ \... ,,_ ,.., f• -• 

---------
. I 

' 

/1~ 
;~7 

vulnerable unprotected bottom portion of the torque deck area created an 

inherently dangerous and unsafe condition. 

(37) The extremely complex and defective design of the aft ramp locking 

system coupled with the defective maintenance ll!a~u~- T:._~· 1C-5A-2-12 and the. 

failure to utilize either locking pins or rigging pins created an inherently 

dangerous and unsafe condition. 

(38) The aft ramp locking system was not designed to prevent inadvertent 

in-flight opening(s) of the aft cargo door complex as a result of an out-of-rig 

condition(s) and/or failure(s) of a component(s) of the locking system. . . 
(39) There was a failure to design the aircraft so that it could not be 

pressurized if the aft cargo door complex was not. fully and properly locked. 

( 40) There was a failure to provide a reliable electrical warning system to 

warn pilots and other crewmembers in the cockpit and elsewhere that the aft 

cargo door complex was not fully and properly closed and locked. 

( 41) There ,!las a failure to design an aft ramp locking system which 

could not be intentionally or inadvertently misrigged. 

/< 42) The aft ramp locking system was defective as evidenced by the fact 

that in normal operational use, frequent malfunctions rendered such locking 

system unreliable and unsafe • 

. ------- ~3; The design of the ~t ramp locking system was defective in that 

I.AW Ol'l'ICU 

1.jt~-· 

;_;;w1s 6 JONES. 1. TD. 

•RUNGTON. VA. u:u• 

normal operational use required frequent adjustments to the rigging of such 

system. 

--~4) There was a failure to design the aft ramp locking system so that 
. 

'minor errors in the rigging of the aft ramp locking system could not create an 

inherently-·.~ngerous and unsafe condition. 

'./(45) The aft ramp locking system was riot designed so that it could be 

safely operated and maintained by Air Force mechanics. 

13 



( 46) There was a failure tO eliminate the catastrophic failure modes 
'"''·'' ' 

' / actually described in the failure mode and effects analysis and those which 
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should have been described iµ the failure mode and effects analysis with 

respect to in-flight opening(s) of the aft cargo door complex, in-flight 

failure(s) of the aft ramp Jocking system, in-flight damage to the bottom 

portion of the torque deck area and in-flight severing of the hydraulic 

land control cables located in the bottom portion of the torque deck area• 

(47) The maintenanc~ manual~/,- flight manuals, training films and 

lines 

other 

instructional material prepared by Lockheed and submitted to the Air Force 

were defective in that they did not adequately warn of the defects identified in 

subsections 63(a) (1)-63(a) (46) and the consequences of such defects. 

(48) There was a failure to warn in the training materials prepared by 

Lockheed and submitted to the Air Force of the defects identified in sub-

sections 63(a) (1)-63(a) (46) and the consequences of such defects. 

-LA 49) ~here was a failure to warn the Air. Force and/or its mechanics that 

a minor misadjustment to the mechanical or electrical indicators would result in 
') .. 

those indicators being unreliable. )~/-Ir- /;_;~ ~,-_..-~-

/(so) There was. a failur~ to warn the Air Force and/or the Air Force 

mechanics that minor errors in the rigging of the aft ramp locking system 

could create an inherently dangerous and unsafe condition, could cause the aft 

ramp locking system to appear to be fully and securely locked when in fact it 

was not fully and securely Jocked and could result in the aft cargo door 

complex opening in flight. 

· ~,,/cs1) There ~as a failure to warn the Air Fo~ce and/or its mechanics that 

the rigging verification procedure provided in Section 3-173 of maintenance 

manual T .o. lC-SA-2-12 was not in fact a rigging verification procedure and 

did not in fact confirm that the rigging of the aft ramp locking system was 

correctly done. 

-// .. ~,... (52) There was otherwise a failure to warn the Air Force and/or its 

mechanics of the defects identified in subsections 63(a) (1)-63(a) (46), as was 

·' ~" 
contract~· 

• (53) There was a failure to adequately train or instruct Air Force 

mechanics in the proper maintenance procedures required to guarantee a safe 

ft ramp l~c;king system and to assure that the aft cargo door complex would 

be fully and properly locked under all circumstances prior to departure. 

14 
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• (S4) There was a ~r_e_t~erly ins_pect and test the CS both prior 
'! 
ito 

. -·- ... -~-~--.~-

its delivery to the Air Force and. subsequent thereto up to the time of the 

accident to determine whether the aft ramp locking system was defective and to 

determine whether maintenance manual T .O. lC-SA-2-12 was adequate to 

!instruct the Air Force mechanics in the removal and installation of components 

of the aft ramp locking system and in the related rigging and rig verification 

of the aft ramp locking system. 

(S5) There was a failure to train and/or instruct Air Force mechanics to 

recognize and prevent the hazards presented by the design defects identified 

in subsections 63(b) (1)-63(b) (2); 63(b) (10)-63(b) (12); 63(b) (37); 63(b) (41}; 

and 63 (b) ( 44). 

'.!t--· ( 56) Following delivery of the CS to the Air Force, Lockheed's "Product 

Support" personnel at the various Air Force bases failed to properly assist the 

I Air Force mechanics in maintaining the aft cargo door complex including the 

proper rigging of the aft ramp locking system. 

(57) The· failure to cure, correct and eliminate the design defects and 
. ---~- -----" ------- -- --

deficiencies identified in subsections 63(a) (1)-63(a) (18); 63(a) (22)-63(a} (25); 

63(a)(28)-63(a) (29); and 63(a)(34)-63(a)(46) despite the fact that Lockheed 

had full knowledge of such defects and deficiencies prior to the accident and 

that such deficiencies and defects individually or in combination could result in 

a crash of, and/or explosive decompression in, the CS constitutes extreme 

recklessness, fraud and malice on the part of Lockheed, its officers, agents 

and employees. 

(58) Permitt~g ~~ight reduction goals and cost considerations to outweigh ! 

engineering and safety necessities and in so doing permitting the manufacture 

of the CS with the design defects and deficiencies identified in subsections 

63(a)(l)-63(a)(18); 63(a)(22)-63(a)(25); 63(a)(28)-63(a)(29); and 63(a)(34)-

63(a) (46), knowing that such defects and deficiencies individually or in com-

bination could result in the crash of, and/or explosive decompression in, the 

CS, constitutes extreme recklessness, fraud and malice on the part of Lock-

heed, its officers, agents and employees. 

Ve 59) Permitting an incompetent safety assurance . de_par~t to perform ---_-..::::----~--- ----------·-· 
safety engineering analyses with respect to the aft cargo door complex, inclu-

- - - --- .. 

ding the ~~ ramp locking system, knowing that defects and deficiencies in the 

1
aft cargo door complex and the aft ramp locking system individually or in 

llcombination could result in the crash of, and/or explosive decompression in, 



'I 
/,the CS'· constitutes extreme recklessness, fraud and malice on the part of 

I Lockheed, its .officers, agents and employees. 

060) Permitting the CS to be delivered to the Air Force without the per­

formance of adequate safety engineering analyses with regard to the aft cargo 

door complex, including the aft ramp locking system, and/or to be delivered 

with bogus parts, knowing that defects and deficiencies in the aft cargo door 

complex and the aft ramp locking system individually or in combination could 

result in the crash of, and/or explosive decompression in, the CS, constitutes 

extreme recklessness, fraud and malice on the part of Lockheed, its officers, 

agents and employees. 

VC61) Permitting an incompetent department to prepare maintenance manual 

T.O.lC-SA-2-12 which was to be used to instruct Air Force mechanics in the 

performance of the most complex maintenance tasks on the forward and aft 

ramp loading systems, knowing that the failure to so perform the maintenance 

activities could result in the crash of, and/or explosive decompression in, the 

CS, cpnstitutes extreme recklessness,. fraud and malice on the part of Lock-

heed, its officers, agents and employees. 

• ( 62) The conscious, willf.ul and deliberate decision not to cure the defects 

and deficiencies identified in subsections 63(a) (l)-63(a) (56) to avoid the ex--
penses which would be incurred in taking the necessary corrective action, to 

avoid the effect which acknowledgement of the defects would have had upon 

the sale of the aircraft, and the resulting ·Ioss of revenues and profits which 

Lockheed would sustain, knowing that such failure to cure said defects and 

deficiencies individually or in combination could result in the crash of, and/or 

explosive decompression in, the CS, constitutes extreme recklessness, fraud 

and malice on the part of Lockheed, its officers, agents and employees. 

VC63) Failing to warn the Air Force and/or its mechanics that the rigging 1 

verification procedure provided in Section 3-173 of maintenance manual T .o. 

lC-SA-2-12 was not in fact a rigging verification procedure and did not in fact 

confirm that the rigging of the aft ramp locking system was correctly done, 

knowing that the failure to properly rig the aft ramp locking system could 

result in the crash of,. and/or explosive decompression in, the CS, constitutes 

extreme recklessness, fraud and malice on the part of Lockheed, its officers, 

'agents anl,;mployees. · 

ecklessness, fraud and malice. 



II '•/{ 6!') There was a failure to design a fail-safe locking system for the aft 

'I cargo door complex. 

/: 1 'e(66) Lockheed otherwise failed to satisfy the terms of the CS contract, as 

amended from time to time. ________ _...--·----·------
- ~- ~ 

(67) Other acts and/or omissions. 
- ,,. 

V.~ t-· ( -- ,, , '. 

INTERROGATORY NO. 63(b): State the specific manner and way in 

which each of the acts or omissions of negligence referred to in 63 (a) above 

caused or contributed to the accident involving said aircraft. 
-
ANSWER 63(b): Each of the acts and/or omissions referred to in 63(a) 

above caused or contributed to the crash of the subject aircraft. 

(1) If maintenance manual T .o. lC-SA-Z-12, effective January 16, 1975, 

(maintenance manual) and the referenced sections and figures had not been 

defective as indicated and had not possessed each of the specific examples of 

such defects, the Air Force mechanics, who were competent and eager to 

perform the maintenance tasks correctly, would have properly rigged the aft 

ramp locking system of the subject aircraft and the "misrigging", which Lock-

heed alleges occurred to the aft ramp locking system, would not have occurred, 

the aft ramp locking- system , .would not have failed, and the accident would 

have been avoided. 

(a1) If the maintenance manual had employed the job guide format 

and/or had compiled all the instructions relating to the removal and installation 

of a tierod(s) of the aft ramp locking system in one place in said manual, and 

all other defects in the manual had been eliminated, the Air Force mechanics 

would have known precisely what steps to perform upon removal and installa-

tion of a tierod(s) of the aft ramp locking system, said Air Force mechanics 

would have properly rigged the aft ramp locking system of the subject aircraft 

and the "misrigging", which Lockheed alleges occurred to the aft ramp locking 

system, would not have occurred, the aft ramp locking system would not have 

failed, and the accident would have been avoided. 

(b1) If Sections 3-80, 3-81, 3-168 and 3-173 and Figure 3-44 had 

contained clear and complete directives, if such sections and figure had con-

tained clear and complete references and had been properly arranged, if the 

"llustrations in Figure 3-44 had been clear and accurate and not unclear, 

misleading-·.:""<fnd false, if Section 3-81 had clearly delineated each step to be 

performed by the mechanic when installing tierod(s) of the aft ramp locking 

!!system, and if Section 3-168 had set out in clear form only the necessary 



11rigging steps to be performed upon installing said tierod(s) and had eliminated 

!:unnecessary rigg~ng steps for such installation task, the Air Force mechanics 

would not have been required to depend solely on their unguided judgment 

when performing said maintenance tasks, said mechanics would have properly 

•rigged the aft ramp locking system of the subject aircraft and the "misrigging", 

!which Lockheed alleges occurred to the aft ramp locking system, would not 

'have occurred, the aft ramp locki11:g system would not have failed, and the 

'

accident would have been avoided. 

(c1) If Section 3-173 had not possessed a misleading and false title, 

lif such Section had not contained misleading, unclear and false language and if 

such Section had contained a warning that this "Verification Section" did not 

in fact verify the rigging of the aft ramp locking system in that such proce­

dures could not confirm that the rigging of the aft ramp locking system had 

been done correctly, the Air Force mechanics would not have been misled to 

believe that the procedures in Section 3-173, given a positive completion of 

such procedures, demonstrated conclusively that the rigging of the_ aft ramp 

locking system had been done correctly. Said defects caused and/or contri-

buted to the "misrigging", ~hich Lockheed alleges occurred to the aft ramp 

locking system, to the failure of the aft ramp locking system, and conse-

quently to the accident. 

(d1) If Sections 3-80, 3-81, 3-168 and 3-173 and Figure 3-44 had 

contained warnings that the failure to replace a cotter key could result in a 

azardous condition, the alleged failure to replace a cotter key (Lockheed's 

allegation which is not adopted by plaintiffs) would not have occurred. 

(e1) If the maintenance manual had contained a "true" aft ramp 

mechanical rigging verification section, which could confirm that the rigging of 

the aft ramp locking system had been done correctly, and if said manual 

1provided adequate troubleshooting procedures, the Air Force mechanics would 

ave been able to detect rigging errors, the Air Force mechanics would have 

roperly rigged the aft ramp locking system of the subject aircraft and the 
., 

"misrigging", which Lockheed alleges oc_curred to the-'aft ramp locking system, 

would not have occurred, the aft ramp locking system would not have failed, 

[

nd the accident would have been avoided. 

(£.1j, If the corresponding sections relating to the forward ramp had 

ot been similarly defective and if the manual had not contained "specific 
I . 

lrxample defects" s and n, the Air Force mechanics would not have learned to 



be distrustfull of the maintenance manual, and the Air Force mechanics would 

not have been required to depend solely on their unguided judgment when per­

forming maintenance tasks on the aft ramp locking system. These defects 

caused and/or contributed to the "misrigging", which Lockheed alleges occurred 

to the aft ramp locking system, to the failure of the aft ramp locking system, 

'and consequently to the accident. 

(2) See 63(b)(l). 

{3) If the hydraulic lines and 'control cables had been properly routed in 

the torque deck area and had been appropriately protected, the hydraulic lines 

and control cables would not have been severed on impact of the aft pressure 

door upon the bottom structure of the torque deck area, control of the aircraft 

would not have been lost, and the crash would have been avoided. 

(4) See 63{b){3). 

(5) See 63(b)(3). 

( 6) If there had been adequate redundancy of flight controls in the aft 

portion of the aircraft and in the torque deck area, control of the aircraft 

would not have been lost and the crash would have been avoided. 

(7) See 63(b){6) • . 
(8) If there had been alternate means to control the aircraft in the event 

of damage to the hydraulic lines and control cables located in the torque deck 

area, control of the aircraft would not have been lost and the crash would 

have been avoided. 

(9) See 63(b)(6) and 63{b)(8). 

(10) If thei:~ had been a verification procedure and/or means by which 

the Air Force mechanics could have confirmed that the rigging of the aft ramp 

locking system had been done correctly, the Air Force mechanics would have 

been able to detect rigging errors, the Air Force mechanics would have pro-

perly rigged the aft ramp locking system of the subject aircraft and the 

11 misrigging", which Lockheed alleges occurred to the aft ramp locking system, 

would not have occurred, the aft ramp locking system would not have failed, 

and the accident would have been avoided. 

(11) If the design of the aft ramp locking system had not been defective, 

if such design had been safe, reliable, maintainable, less complex and in 

accordanc~: ... with the state of the art and/or recognized design criteria and if 

the system had been designed so that it could be rigged correctly, the aft 

ramp lockin_g system would not have failed and the accident would have been 



II 

II avoided; moreov1:..., the "misrigging", which l.N ... Kheed alleges occurred to the 

11aft ramp locking system, would not have occurred, the aft ramp locking system 

I' w·ould not have failed and the accident would have been· avoided. 

If the design had incorporated rigging pins or other 

(imilar devices, the Air Force mechanics would have had a simple and visual 

·means to verify that the locks were in the correct nominal overcenter position, 

the Air Force mechanics would have used the rigging pins to check the rigging 

upon installation of the tierods, they would have quickly seen that the lock(s) 

were not in the correct position, such mechanics would have properly rigged 

i the aft ramp locking system of the subject aircraft and the 11 misrigging", which 

Lockheed alleges occurred to the aft ramp locking system, would not have 

occurred, the aft ramp locking system would not have failed, and the accident 

would have been avoided. 

Moreover, if the design had incorporated rigging pins or 

other similar devices, the Air Force mechanics would only have had to rig the 

I 
effected locks, they would have been able to concentrate on the effected locks, 

errors would not have been induced as to the other locks, and the procedures 

would have been greatly simplified with the corresponding reduction in poten­

tial for errors. For· the reasons stated herein, the failure to so incorporate 

rigging pins into the aft ramp locking system caused and/or contributed to the 

"misrigging", which Lockheed alleges occurred to the aft ramp locking system, 

·to the failure of the aft ramp locking system, and consequently to the accident. 

(b) If the design had incorporated locking pins or other similar 

devices, the locks would have been physically secured in the correct position 

during flight, th'e failure and/or out-or-rig condition of one lock(s) would not 

have adversely effected other locks since such other locks would have been 

independently physically secured in the correct position, the impact of a failed 

and/or out-or-rig lock(s) would have been isolated, given the elimination of 

other design defects in the system the aft ramp locking system would not have 

failed, and the accident would have been avoided. 

(c) If the design had not been so complex, it would have been 

understood by the Air Force mechanics, it would not have produced out-of-rig 

conditions, it would have been able to withstand multiple out-of-rig conditions, 

a failure and/or out-of-rig condition of one lock(s) would not have resulted , . 

lln the f~Ure and/or out-of-rig condition of other locks, the Air Force 

!mechanics would have installed thP tiernrfR r.n-,.rerthr ~,..ri ,..;~T"8' ,,...-,_,.orF: would 



lnot have occurred during the installation, given the elimination of other design 

I defects in the system "the aft ramp locking system would not have failed and 

the accident would have been avoided; moreover, the Air Force mechanics 

would have properly rigged the aft ramp locking system of the subject aircraft 

land the "misrigging", which Lockheed alleges occurred to the aft ramp locking 

lsystem, would not have occurred, the aft ramp locking system would not have 

failed, and the accident would have been avoided. 

(d) If the aft ramp locking system had been designed to withstand 

multiple out-of-rig conditions or failures, multiple lock failures and/or out-of-

rig conditions of aft ramp locks would not have caused the failure of the aft 

ramp locking system, and given the elimination of other design defects in the 

aft ramp locking system, the accident would have been avoided. 

(e) If the mechanical and electrical indicators had been properly 

designed, the Air Force mechanics would have been assisted in verifying the 

positioning of the bellcrank of each rigged lock, the Air Force mechanics would 

have been better able to detect incorrect positioning of said bellcranks, and 

they would not have been misled to believe that the bellcranks were positioned 

correctly. Said failure to properly design the mechanical and electrical indica-

tors caused and/or contributed to the 11 misrigging 11 , which Lockheed alleges 

occurred to the aft ramp locking system, to the failure of the aft ramp locking 

system, and consequently to the accident. 

(f) If the program link pins had been properly designed and 

utilized in the aft ramp locking system of the subject aircraft at the time of 

the accident, the- Air Force mechanics would have had a visual means of veri-

fying portions of the rigging of the aft ramp locking system. The failure to 

so design and utilize program link pins caused and/or contributed to the 

"misrigging", which Lockheed alleges occurred to the aft ramp locking system, 

to the failure of the aft ramp locking system, and consequently to the accident. 

(g) If the rigging tolerances of the system had been less critical 

and the rigging of the system could have withstood ch~nges in temperature, 

unlevel ramps, and crosswinds, the Air Force mechanics would have been 

better able to satisfy the necessary rigging requirements. Said defects caused 

and/or contributed to the "misrigging", which Lockheed alleges .occurred to the 

'

aft ramp .. JOcking system, to 

11consequently to the accident. 

the failure of the aft ramp locking system, and 



(h) If the tierods, the bellcranks, hooks, yokes, other lock compo-

lnents and th~ locks (as a unit) had been properly designed to withstand pre­

dictable loads and stresses encountered in properly rigged and/or out-of-rig 

conditions (multiple and single), the aft ramp locks and tierods would not have 

failed due to an inability to withstand predictable loads and stresses, given 

1 the elimination of other design defects in the system the aft ramp locking 

system would not have failed, and the accident would have been avoided. 

If components of the ·aft ramp locks, such as the bell-

cranks, had not been improperly made out of a certain aluminum alloy, such 

components would have been better able to withstand the predictable loads and 

stresses encountered in properly rigged and/or out-of-rig conditions (multiple 

and single), and the potential of aft ramp locks for failure due to an inability 

to withstand predictable loads and stresses would have been greatly reduced. 

For the reasons stated herein, the making of said components out of said 

aluminum alloy caused and/or contributed to the failure of the aft ramp locking 

nents would have been much less susceptible to stress corrosion and corrosion, 

and aft ramp locks would not have failed due to stress corrosion and/or 

corrosion. For the reasons stated herein, the making of said components out 

of said aluminum alloy caused and/or contr~buted to the failure of the aft ramp 

locking system and consequently to the accident. 

(j) If adequate measures had been taken to protect components of 

the aft ramp locks from stress corrosion and corrosion, components of aft ramp 

locks would not have failed due to stress corrosion and/or corrosion. The 

failure to so protect components· of the aft ramp locks from stress corrosion 

and corrosion caused and/or contributed to the failure of the aft ramp locking 

1system and consequently to the accident. 

If the bellcranks and other components of the· aft ramp 

locks had not contained discontinuities, such components would have been 

'better able to withstand the predictable loads and stresses encountered in 

properly rigged and/or ·out-of-rig conditions (multiple and single), and the 
._,, . 

potential of aft ramp locks for failure due to an inability to withstand pre-

stated herein, such discontinuities caused and/or contributed to the failure of 

the aft ramp locking system and consequently to the accident. 
22 
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( 21) If the bellcranks and other components of the aft ramp 

locks had not contained discontinuities, such components would have been 

much less susceptible to stress corrosion and corrosion, and the potential of 

aft ramp locks for failure due to stress corrosion and/or corrosion would have 

been greatly reduced. For the reasons stated herein, such discontinuities 

caused and/or contributed to the failure of the aft ramp locking system and 

consequently to the accident. 

1 . See 63(b)(ll)(a)(2 ). (l) 

(m) To the extent Lockheed's allegation concerning the failure to 

replace cotter keys for tierods 2 and/or 3 on the right side is correct, the 

failure to provide more adequate means of securing the tierods once installed 

made the failure of tierods 2 and/or 3 on the right side much more likely. 

(n) See 63(b)(ll)(a)(11). 

(o) See 63(b)(ll)(a)(21). 

(p) See 63(b)(ll)(b). 

(q) If the system had been designed so that component failure(s) 

and/or out-of-rig condition(s) in one lock would not have caused failure(s) 

and/or out-of-rig co!1dition(s) in other locks the impact of a failed and/or 

out-of-rig lock(s) would have been isolated, given the elimination of other 

design defects in the system the aft ramp locking system would not have 

failed, and the accident would have been avoided. 

(r) See 63(b) (10)-63(b) (12); . 63(b) (14)-63(b) (17); 63(b)(22)-

63(b)(25); 63(b)(29); 63(b)(37)-63(b)(46); 63(b)(65); 63(b) (ll)(d). Failure 

to use multi-fa$ design criteria caused and/or contributed to the defects 

existing in the aft ramp locking system. If such multi-fault design criteria 

had been utilized and corresponding revisiOns in the aft ramp locking system 

design had occurred, the aft ramp locking system would not have failed, and 

the accident would have been avoided. 

(s) If the tierods, the bellcranks, hooks, yokes, other lock compo-

nents and the locks (as a unit) had been properly designed to withstand pre-., 
dictable fatique . loads encountered in properly rigged/and/or out-or-rig condi-

tions (multiple or single), the aft ramp locks and tierods would not have failed 

due to an unability to withstand predictable fatigue loads, given the elimination 

of other 4_~ign defects in the system the aft ramp locking system would not 

have failed, and the accident would have been avoided. 



I (12) See 63(b)(ll). 

I (13) If the cargo compartm~nt }:lad been properly designed to carry pas-

lsengers, even under emergency conditions, and if defects a-e had been 

remedied, the potential for death and injury of the persons located in the 

rargo compartment and in the upper level would have been greatly reduced in 

1·said accident. 

(14) See 63(b) (3)-63(b) (12); 63(b) (15)-63(b) (17); 63(b) (22)-63(b) (25); 

63(b)(29); 63(b)(37)-63(b)(46); 63(b1(65). 

(a1) Failure to consider multi-fault conditions in the FMEA caused 

and/or contributed to the defects existing in the aft ramp locking system. If 

such multi-fault conditions had been considered in the FMEA and corresponding 

revisions in the aft ramp locking system design and location of the hydraulic 

lines and control cables had occurred, tne aft ramp locking system would not · 

have failed and the accident would have been avoided; moreover, the control 

of the aircraft would not have been lost and the crash would have been 

avoided. 

(b1) The failure to adequately consider all single fault modes in the 

FMEA caused and/or contributed to the defects existing in the aft ramp locking 

system and to the consequences of such defects delineated in the above 

references. 

(c1) If the .FMEA had been properly conducted and/or revised, 

including the consideration of multi-fault conditions and out-of-rig conditions, 

and the design of the aft ramp locking system and the location of the hydraulic 

lines and control,...cables in the torque deck area had been consistent with such 

proper FMEA, the aft ramp locking system would not have failed and the 

~ccident would have been avoided; moreover, the control of the aircraft would 

not have been lost and the crash would have been avoided. 

(15) See 63(b) (11) (h, i, k, and s): 63(b) (29). 

The failure to conduct adequate static and fatigue testing of the aft 

cargo door complex, the aft ramp locking system and the components of the aft 

ramp locking system caused and/or contributed to the failure of the aft ramp 

locking system and consequently the accident. 

(16) If there had 'been consideration of the potential impact of an explosive 

decompre~9n on the aft ramp locking system, the aft pr~ssure door, the aft 

ramp, the torque deck area, and the hydraulic lines and control cables located i 

lthe torque deck area, and if there had been a modification of the design of the I 



11aft ramp locking sy.stem, 

jarea, and the hydraulic 

. 
the aft pressure door, the aft ramp, the torque deck 

lines and control cables located in the torque deck 

area, so as to minimize the impact of such an explosive decompression, the 

defects in said systems and parts of systems would have been avoided. The 

failure to so consider explosive decompression caused and/or contributed to the 

failure of the aft ramp locking system and consequently to the accident; more-

over, said failure caused and/or contributed to· the loss of control of the 

aircraft and consequently the crash. 
-
(17) See 63(b)(l6). 

(18) See 63(b)(3) - 63(b)(l7); 63(b)(21)-63(b)(67). 

If the safety engineering analysis had been properly conducted, the 

defects identified in 63{a) would have been highlighted, and if the design had 

been correspondingly revised consistent with such proper safety engineering 

analysis, for the reasons indicated in the above references, the aft ramp 

locking system would not have failed and the accident would have been 

avoided; moreover, the control of the aircraft would not have been lost and 

the crash would have been avoided. 

(19) See 63{b) (1,8). · 

(20) See 63{b)(l8). 

(21) See 63(b){l). 

(22) See 63(b) (1) - 63(b) (12); 63(b) (14)-63(b) (17); 63(b) (23)-63(b) (25); 

63(b)(28)-63(b)(29); 63(b)(34)-63(b)(46); 63(b)(65). 

The failure to redesign the aft ramp locking system, the aft pressure 

door, the aft ramp, the torque deck area, to relocate the hydraulic lines and 

control cables in the torque deck area, and to make needed changes in main-

tenance manual T .O. lC-SA-2-12 in light of the pre-accident failures caused 

and/or contributed to the failure of the aft ramp locking system, the aft cargo 

door complex and consequently the accident. The failure to reexamine and 

revise the FMEA as such pertained to the aft ramp locking system, the aft 

pressure door, the aft ramp, the torque deck area, and the hydraulic lines 
_'/ 

and control· cables located in the torque deck area in' light of the pre-accident 

failures caused and/ or contributed to the failure of the aft ramp locking 

system, and consequently the accident. 

(23) -U ... the aft ramp locking system had been designed so as to reduce 

the number and complexity of the maintenance tasks to a minimum, the Air 

Force mechanics would have been better able to install the tierods correctly 



and rig the aft ramp locking system without error. Said defects in the design 
' 

ll°f the aft ramp locki~g srstem. caused and/or contributed to the "misriggitig", 

'!which Lockhe~d alleges occurred to the aft ramp Io"cking system, to the failure 

of the aft ramp locking system, and consequently to the accident. 

(24) See 63(b)(ll)(a); 63(b)(23). 

(25) See 63(b)(ll). 

If Lockheed had not engaged in the acts and/ or omissions set forth 

in 63(a) (25), the aft cargo door COf!1plex would not have failed and the acci­

dent would have been avoided. 

(26) See 63(b)(ll); 63(b)(22); 63(b)(25}; 63(b)(28); 

The failure to adequately and properly consider proposed corrections 

to the design of the aft ramp locking system prior to the accident caused 
I 
and/or contributed to the "misrigging" which Lockheed alleges occurred to the 

aft ramp locking system, to the failure of the "aft ramp locking system and 

consequently to the accident. 

(27) If Lockheed had properly documented and supported their proposals 

for cqrrection, ·the defects in the design of the aft ramp locking system might 

have been reduced. 

(28) See 63(b) {l)-63(b) (l2); 63(b) (14)-63(b) (25); 63(b} (29}; 63(b) (34)-

63(b} (46); 63(b)(65). 

(29) See 63(b) (11} (h, i, k, m). 

(30) See 63(b)(l} - 63(b}(29); 63(b}(31)-63(b)(67). 

Permitting weight and cost con~iderations to outweigh engineering 

and safety necessity in the design of the aft ramp locking system caused 

and/or contributed to the "misrigging" which Lockheed alleges occurred to the 

aft ramp locking system, to the failure of the aft ramp locking system, and 

consequently to the accident. 

(31) See 63(b)(l) ~63(b)(30); 63(b)(32)-63(b)(67). 

The failure to properly manage the design, manufacture and testing 

of the aft ramp locking system, the aft pressure door, the aft ramp, the 

torque deck area, and the hydraulic lines and cont;ol cables located in the 
f 

torque deck area caused and/or contributed to the "misrigging" which Lockheed 

alleges occurred to the. aft ramp locking system, to the failure of the aft ramp 

1 
ocking system, and consequently to the accident. 

,. 
•· ,, 

(32) 1'he failure to use proper quality control in the manufacture of the 

'-v1i.1pu.1h:1rns u.i Lne art ramp lOC.KJ.ng system, caused and./or contributed to the 

1
failure of the aft ramp locking system ai:id consequently to the accident. 



(33) The failure to properly fabricate the components of the aft ramp 

. locking system caused arid/or contriputed to the failure of the aft ramp locking 

system and consequently to the accident. 

(34) See 63(b) (l)-63(b) (2); 63(b) (10); 63(b) (11); 63(b) (23); 63(b) (25); 

63(b)(28); 63(b)(38)-63(b)(46). 

I The failure to design the aft ramp locking system to accommodate the 

!practice of cannibilization caused and/or contributed to the "misrigging" which 

Lockheed alleges occurred to the aft. ramp locking system, to the failure of the 

aft ramp locking system, and consequently to the accident. 

(35) See 63(b)(3) - 63(b)(9). 

If by design the bottom structure of the torque deck area had 

sufficient strength to withstand in-flight openings of the aft cargo door com­

plex and/ or impact of the aft pressure door or aft ramp, the hydraulic lines 

and control cables located in the torque deck area would not have been severed, 

the control of the aircraft would not have been lost and the crash would have 

been avoided. 

036) See 63(b)(3) - 63(b)(9); 63(b)(35). 

(37) See 63(b) (l)-63(b) (2); 63(b) (10) - 63(b) (12); 63(b) (23)-63(b) (25); . 
63(b)(28)-63(b)(29); 63(b)(34)1 63(b)(38)-63(b)(46); 63(b)(65). 

(38) See 63(b)(ll); 63(b)(l4); 63(b)(25); 63(b)(39)-63(b)(46). 

The failure to design the aft ramp locking system to prevent said 

inadvertent in-flight openings of the aft cargo door complex caused and/ or 

contributed to the "misrigging" which L6ckheed alleges occurred to the aft 

ramp locking system, to the failure of the aft ramp locking system, and con-

sequently to the accident. 

(39) If by design the aircraft could not have been pressurized if the afr 

cargo door complex was not fully and properly locked, the accident would have 

been avoided. 

(40) If the electrical warning system to the pilots and other crewmembers 

in the cockpit and elsewhere had been properly designed to warn the pilots 

and other crewmembers that the aft cargo. door complex was not fully and 

properly closed and locked, the accident would have been avoided. 

(41) See 63(b)(l0) - 63(b)(l2); 63(b)(l4); 63(b)(l8) - 63(b)(20); 

63(b)(23) - 63(b)(25); 63(b)(28); 63(b)(34); 63(b)(38) - 63(b)(46); 63(b)(65). 

The failure to design an aft ramp locking system which could not be 

lin~entionally or inadvertently misrigged caused and/or contri[?uted to the 



11 misrigging" which Lockheed alleges occurred to the aft ramp locking system, 

to the failure of the aft ramp locking system, and consequently to the accident. 

(42) See 63(b)(ll). 

Designing the aft ramp locking system in a manner so that in normal 

operational use frequent malfunctions rendered such locking system unreliable 

and unsafe, caused and/or contributed to the misrigging which Lockheed 

alleges occurred to the aft ramp locking system, to the failure of the aft ramp 

locking system, and consequently to the accident. 
-
(43) See 63(b)(ll). 

Designing the aft ramp locking system in a manner that normal 

operational use required frequent adjustments to the rigging of such system 

caused and/or contributed to the "misrigging" which Lockheed alleges occurred 

to the aft ramp locking system, to the failure of the aft ramp locking system, 

and consequently to the accident. 

( 44) The failure to design the aft ramp locking system so that minor 

errors in the rigging of the system could not create an inherently dangerous 

and unsafe condition caused and/or contributed to the "misrigging" which 

Lockheed alleges occurred to the aft ramp locking system, to the failure of the 

aft ramp locking system, and consequently the accident. 

(45) See 63(b)(ll); 63(b)(38)-63(b)(44); 63(b)(46); 63(b)(65). 

Designing the aft ramp locking system so that it could not be safely 

operated and maintained by Air Force mechanics caused and/or contributed to 

the "misrigging" which Lockheed alleges occurred to the aft ramp locking 

system, to the failure of the aft ramp locking system, and consequently to the 

accident. 

(46) See 63(b)(l)-63(b) (12); 63(b) (14); 63(b) (23)-63(b) (25); 63(b) (28)-

63(b) (29); 63(b)(34)-63(b)(46); 63(b)(65). 

The failure to eliminate said catastrophic failure modes caused and/or 

contributed to the "misrigging" which Lockheed alleges occurred to the aft 

ramp locking system, to the failure of the aft ramp locking system, and conse-

quently to the accident. 

(47) Cognizant of the design defects referred to in 63(a) (47), Lockheed's 

failure to warn the Air Force of the inherently dangerous characteristics of 

such defe·ci'ts prevented the Air Force and its maintenance crews from appre­

ciating the extent 'of __ t,l.l~---~Jl.z~q posed_ by such defects and from exercising the 

corresponding extraordinary care and concern in mairttaining the aft ramp 



'I .· 
I locking system which, but for a warning, would not have been recognized as 
! 

constituting an inherently dangerous system. The failure to so warn caused 

and/or contributed to the "misrigging" which Lockheed alleges occurred to the 

aft ramp locking system, to the failure of the aft ramp locking system, and 

consequently to the accident. 

(48) Cognizant of the design defects referred to in 63(a) (48), Lockheed's· 

failure to warn the Air Force of the inherently dangerous characteristics of 

such defects prevented the Air Force and its maintenance crews from appre-

ciating the extent of the hazard posed by such defects and from exercising the 

corresponding extraordinary care and concern in maintaining the aft ramp 

locking system which, but for a warning, would not have been recognized as 

constituting an inherently dangerous system. The failure to so warn caused 

and/or contributed to the "misrigging" which Lockheed alleges occurred to the 

aft ramp locking system, to the failure 0£ the aft ramp locking system, and 

consequently to the accident. 

(49) See 63(b)(ll)(e). 

Cognizant of the design defects in the mechanical and electrical 

indicators referred to. in 63 {a) ( 49), Lockheed's failure to warn the Air Force of .. 
the inherently dangerous characteristics of such defects prevented the Air 

Force and its maintenance crews from appreciating the extent of the hazard 

posed by such defects and from exercising the corresponding extraordinary 

care and concern in use of the mechanical and electrical indicators which, but 

for a warning, would not have been recognized as endangering the safe opera-

tion of the aircraft. The failure to so warn caused and/or contributed to the 

"misrigging" which Lockheed alleges occurred to the aft ramp locking system, 

to the failure of the aft ramp locking system, and consequently to the accident. 

(SO) See 63(b)(44). 

Cognizant of the fact that minor errors in the rigging of the aft 

ramp locking system could create an inherently dangerous condition, Lock­

heed's failure to so warn the Air Force of such an inherently dangerous defect 
/ 

in the aft ramp locking system prevented the Air Force and its maintenance 

crews from appreciating the extent of the hazard posed by such defect and 

from exercising the corresponding extraordinary care and concern in rigging 

the aft rarH'p locking system which, but for a warning, would not have been 

warn caused and/or contributed to the· 11 misrigging" which Lockheed alleges 



.... 

occurred to the aft ramp locking system, to the failure of the aft ramp locking 

1 system, and consequently to the accident. 

(51) See 63(b){l); 63(b)(lO). 

Cognizant that the rigging verification procedure provided in Section 

3-173 of maintenance manual T.O. 1C-5A-2-12 was not in fact a rigging verifi­

cation procedure and did not in fact confirm that the rigging of the aft ramp 

locking system was correctly done, Lockheed's failure to warn the Air Force of 

this inherently dangerous defect prevented the Air Force and its maintenance 

crews from appreciating the extent of the hazard posed by such defect and 

from exercising the corresponding extraordinary care and concern in the use 

of Section 3-173, which, but for a warning, would not have been recognized as 

endangering the safe operation of the aircraft. The failure to so warn caused 

and/or contributed to the "misrigging" which Lockheed alleges occurred to the 

aft ramp locking system, to the failure of the aft ramp locking system, and 

consequently to the accident. 

(52) Cognizant of the design defects referred to in 63(a) (52), Lockheed's 

failure to . warn the Air Force of the inherently dangerous characteristics of 

such defects prevented the Air Force and its maintenance crews from appre-

ciating the extent of the hazard posed by such defects and from exercising the 

corresponding extraordinary care and concern in maintaining the aft ramp 

locking system which, but for a warning, would not have been recognized as 

constituting an inherently dangerous system. The failure to so warn caus.ed 

I and/or contributed to the "misrigging" which Lockheed alleges occurred to the 

·aft ramp locking,_system, to the failure of the aft ramp locking system, and 

consequently to the accident. 

(53) The failure to adequately train or instruct Air Force mechanics in 

the proper maintenance procedures required to guarantee a safe aft ramp 

locking system and to assure that the aft cargo door complex would be fully 

and properly locked under all circumstances prior to departure, caused and/or 

contributed to the 11 misrigging". which Lockheed alleges occurred to the aft 

ramp locking system, to the failure of the aft ramp locking system, and con-

sequently the accident. 

(54) See 63(b)(l)~63(b)(2); 63(b)(l0)-63(b)(l2); 63(b)(l4)-63(b)(25); 

63(b) (28) ;.,:V(b) (34); 63(b) (38)-63(b) (44); 63(b) (46); 63(b) (65). 

The ~ailure to so pr.oP.erly test and inspect the CS caused and/or 

contributed to. the 11 misrigging 11 which Lockheed alleges occurred to the aft 



ramp locking system, to the failure of the aft ramp locking system, and conse­

quently to th': accident. 

(SS) The failure to train ·and/or instruct the Air Force mechanics to 

recognize and prevent the hazards presented by the design defects referred to 

in 63(a) (SS), caused and/or contributed to the "misrigging" :which Lockheed 

alleges occurred to the aft ramp locking system, to the failure of the aft ramp 

locking system, and consequently to. the accident • . 
(S6) The failure of the "Product Support" personnel to properly assist 

the Air Force mechanics in maintaining the aft cargo door complex including 

the proper rigging of the aft ramp locking system, caused and/or contributed 

to the "misrigging" which Lockheed alleges occurred to the aft ramp locking 

system, to the failure of the aft ramp locking system, and consequently to the 

accident. 

(S7) See 63(b)(l)-63(b)(18); 63(b)(22)-63(b)(2S); 63(b)(28)-63(b)(Z9); 

63(b)(34)-63(b)(46). 

(SS) See 63(b)(l)-63(b)(18); 63(b)(ZZ)-63(b)(ZS); 63(b)(28)-63(b)(29); 

63(b)(34)-63(b)(46). 

(S9) See 63(b)El)-63(b)(18); 63(b)(ZZ)-63(b)(ZS); 63(b)(28)-63(b)(29); .. 
63(b)(34)-63(b)(46). 

(60) See 63(b)(l)-63(b)(18); 63(b)(22)-63(b)(2S); 63(b)(28)-63(b)(29); 

63(b)(34)-63(b)(46). 

(61) See 63(b)(l)-63(b)(2); 63(b)(10); 63(b)(21). 

(62) See 63(b)(l)-63(b)(S6). 

(63) See 63(b) (1)-63(b) (2); 63(b) (10); 63(b) (21). 

(64) See 63(b)(l)-63(b)(S6). 

(6S) See 63(b)(l)-63(b)(64). 

(66) See 63(b) (1)-63(b) (6S)·. 

INTERROGATORY NO. 63(c): State the exact date and time involved 

and the place or position where each of the alleged acts or omissions referred 

to in 63(a) above occurred as to said defendant. 

ANSWER 63(c): The acts and/or omissions set forth in 63(a), and 

I their consequences, occurred during the time between the earliest design 

i stages of the C-SA beginning around 1964 and the time of the accident on 

! April 4, ·1'175 (and continued thereafter). Each of the acts and omissions 

~-·-ed ,· r. . c ... !"1" _ ......... ---1/-..... -~'! .: .. __ _ ,_ ... ---· .. ··-·--' :_ ,.._.. .. ~-... .,1 [t..... n -~"'i:-~:;. . . ,. ...... , .. ,. ... , .. · ..... : .. o ..•.• '· '·•·-·-- ~ .. L -'---·~---

:other jurisdictions, including without limitation, the District of Columbia, 

California, Ohio, Delaware, Oklahoma, South Carolina, Illinois and Texas. 
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INTERROGATORY NO. 64(a): Set forth the basis for said plaintiff's 

allegation that defendant Lockheed ·Aircraft Corporation gave said plaintiff's 

" decedent an implied warranty . that the aforesaid aircraft, together with its 

component parts, was of merchantable quality and reasonably fit for the pur-

poses for which it was intended, designed, and manufactured, assembled, 

sold, overhauled, and used, and that said aircraft andits component parts 

were free of all defects. If plainti~f claims that any statutes, rules, regula-
.• 

tions, or ordinances impose responsibility upon said defendant Lockheed Air-

craft Corporation for such an implied warranty, set forth the text thereof. 

ANSWER 64(a): Lockheed gave plaintiffs' decedent an implied warranty , 
that the aircraft, together with its component parts, was of merchantable 

quality and reasonably fit for the purposes for which it was intended, designed 

and manufactured, assembled, sold, overhauled· and used, and that the aircraft 

and its component parts were free of alt' defects. Lockheed breached said 

implied warranty. The bases upon which plaintiffs contend ·that Lockheed gave 

said implied warranty are as follows: 

1. Sections Z-314 and Z-315 of the Uniform Commercial Code as adopted 

in the District of Columbia anq Georgia. 

Z. The common law of the District of Columbia and Georgia under which 

a manufacturer of an inherently dangerous product such as an airplane, who 

owes an extremely high duty of care to passengers using the airplane, implied-

ly warrants that it is reasonably fit to fly and free of all defects. 

3. The terms of the CS contract signed by Lockheed, as amended from 

time to time, whicli impliedly warrant that the aircraft is safe, airworthy and 

fit for its intended use, including the carrying of passengers. 

4. Representations made by Locl.~heed to the Air Force pre-contract 

(including the terms of the bid proposal) , at the time of the contract and 

amendments thereto and subsequent to the contract (including the. delivery of 

the aircraft) which impliedly warrant that the aircraft is safe, airworthy and 

fit for its intended use, including the carrying of pass)mgers. 
1· 

5. Air Force regulations impliedly requiring that aircraft purchased 

from manufacturers be safe, airworthy and fit for its intended use. The 
• 

specific regulations are yet to be determined. 

6. -other bases. 

.-· INTEP..ROC.A_TC!'.:" , A ,. \ ,.., 
-r _._.__~._ ' ' - -·· _, ..... , .... ,.. .;~ ·-.. -···--"""' --- ··-.J -~-

which the warranty referred to in 64(a) was allegedly breached and how such 



lbreach caused or contributed to ·:he 

!in paragraph . of the complaint. 

accident involving said aircraft as alleged 

I ·.• 

ANSWER 64(b): See answers to 63(a) and 63(b) which are incor-

porated herein by reference. 

INTERROGATORY NO. 64(c): State the exact date and time involved 

and the place or position where the alleged breach of implied warranty referred 

to in 64(a) above occurred as to said defendant. 
-r 

ANSWER 64(c): See answers to 63(c) which are incorporated herein 

by reference. 

INTERROGATORY 6S(a): Set forth the basis for said plaintiff's 

allegation that defendant Lockheed Aircraft Corporation gave said plaintiff's 

decedent an express warranty that the aforesaid aircraft, together with its 

component parts, was of merchantable quality and reasonably fit for the pur­

poses for which it was intended, designed, and manufactured, assembled, 
-

sold, overhauled, and used, and that said aircraft and its component parts 

were .free of all defects. If plaintiff claims that any statutes, rules, regula-

tions or ordinances impose responsibility upon said defendant Lockheed Air­

craft Corporation for such an express warranty, set forth the text thereof. 

ANSWER 6S(a): Lockheed gave plaintiffs' decedent an express war-

ranty that the aircraft, together with its component parts, was of merchantable 

quality and reasonably fit for the purposes for which it was intended, designed 

and manufactured, assembled, sold, overhauled and used, and that the aircraft 

and its component parts were free of all defects. Lockheed breached said 

express warranty. The bases upon which plaintiffs contend that Lockheed 

gave said express warranty are as follows: 

1. Section Z-313 of the Uniform Commercial Code, as adopted in the 

District of Columbia and Georgia. 

Z. The terms of the bid proposal submitted by Lockheed in connection 

with the CS. 

3. The terms of the CS contract signed by Lockheed, as amended from 

time to time. 

4. Air Force regulations requiring that aircraft purchased from manu-

facturers be safe, airworthy and fit for its intended use. The specific regula-

W·..,, 
tions are yet to be determined. 

S • Other bases. 



U.W OP'P'ICES 

LEWIS, WILSON, 

EWI& 6 JONES. LTD. 

ARUNGTON, YA. 22lll S 

INTERROG/ RY NO. 65(b): State t ~pecific manner and way in 

I which the warranty referred to i~ 65 (a) was allegedly breached and how such 
I 

lbreach Cause~ or contributed to the accident involving said aircraft as alleged 

in paragraph of the complaint. 

ANSWER 65(b): See answers to 63(a) and 63(b) which are incorporated 

;herein by reference. 

INTERROGATORY 65(c): State the exact date· and time involved and 

the place or position where the alleged breach of express warranty referred to 

in 65{a) above occurred as to said defendant. 

ANSWER 65(c): See answers to 63 { c) which are incorporated herein 

by reference. 

INTERROGATORY NO. 66: Set forth each and every specific defect in 

the aforesaid aircraft upon which plaintiff will rely in connection with the 

allegations of strict liability set forth. in paragraph of the complaint. 

ANSWER 66: See answers to 63(a) which are incorporated herein 

by reference. 

INTERROGATORY NO. 79: State the full name and last known address 

of every witness known to you or to your attorneys who has any knowledge 

regarding the facts and circumstances surrounding the happening of the acci­

dent referred to in the complaint including but not limited to eyewitnesses to 

such accident, medical witnesses and other experts having knowledge thereof. 

ANSWER 79: The only such witnesses of which plaintiff is aware are 

those identified in Air Force reports of investigations into the accident. The 

portions of the reports produced for plaintiffs have also been produced for 

defendants, and are equally available to both parties. It is therefore unneces-

sary to set forth all the names and addresses contained in those reports. 

ST A TE OF New Jersey ) 
) to-wit: 

COUNTY OF Burlington ) 
~~--~~~~~~~ 

I, Irene A. Churchill . , a Notary Public in and for the State and 
~~-----------="-=--=---~~ 

County aforesCJ.id, do hereby state that the above Burke C. Pray did appear 

before m~ . ..this 10th day of July, 1979, and after being first duly sworn, did 
•·' - .. 

!depose and state that the above 

~ories ~re true and correct to 

I 
lbelief. 

Plaintiffs' Supplemental Answers to Interroga-

the best of his knowledae, information and 

34 



LOCii:I-IEED ·GEO HGIA COMP..1.J.~:Y 
A DIVISION Ott LOCKHEED ~llOC,.Al'T COll .. OIOATION 

MARIETTA, GEORGIA 30063 

15 July 1975 

In reply 
refer to: 

LGD/610862 

SUBJECT: Contract F41608-75-D-A016, Request No. 0006, Task 4, C-5A 
APEX Study Group, ~ailure Mode Analysis of Ramps,. Visor and 
Aft Pressure Door, Submittal of Interim Report, Data Item DI-S-3601A 

TO: San Antonio ALC/1'.ME-5 
Kelly AFB, TX 78241 

THRU: AFPRO/EN 

ENCL: 

.. : 

Lockheed-Georgia Company 
Marietta, GA 30063 

(a) Ten (10) copies of Lockheed-Georgia Company Letter Report, dac~d 
11 July 1975, Titled: Failure Mode Analysis of Ramps, Visor 
and Aft Pressure Door, Interim Report 

(b) Ten (10) copies of Lockheed-Georgia Company Letter Report, 
dated 15 July 1975, Titled: Minor Improvements to the Present 
C-SA Forward and Aft Ramp Locking Systems, Partial Engineering 
Report 

1. Request No. 0006, Task 4, authorized the Contractor to conduct a study 
of the ramps, visor and ·aft pres~ure door to investigate those areas where 
ch.:lnges may ·be desirable to enha~ce the safety of the C-SA aircraft. 

l/ 

2. The enclosure (a) and (b) reports provide the Contractors interim findings 
as a result of the study. The final report, as required by the subject request, 
will be submitted by 20 August 1975. ' 

3. In that this study relates to post-accident investigation of the Ship 0021 
~ccident and since it coincides with a request made by our outside counsel 
in lawsuits filed in relation to that accident, we have provided a copy of 
the reports to such attorneys. 

OVBiULF:jw 

LOCKHEED-GEORGIA COMPANY 

~~~ 
-?'--., o. v. Braun 

Contracts Department 



' . . ·~ ... ) 

" '"' ;..·_ ., . . \.unci:act: }4l .>-i~-u-Ault>, Re <\ucst No. 0006, .sk 4, C-SA 
APEX St:udy Group, Failure Mode Ana.lysis of Ramps, Visor and Aft Pressure 

t' D·.:>or, Submittal of Interim Report; Data item DI-S-3601A 

DISTRIBUTION: (H. L. Fant, D/72-87, Ext. 3738) 

AF Contracting Officer AF/14 
N. C. Appold 91-01/8 
R. P. Barton 85-03/35 
o. v. Braun 82-02/24 
w. J. Ellis San Antonio Office 
H. L. Fant (2) 72-87 /73 
D. ·o. Guns on 71-30/80 
A. F. Kinnear 72-29/28 
w. M. Perry 71-30/80 
c. L. Wharton 71-30/80 
D. P. Wheeler 91-01/8 
Correspondence Files 86-26/264 
LGD Desk 82-02/24 I" 
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TITLE 

MIHOR Il·IPIWVEH.SliTS TO T"!IE P.RES'i:l:'I' C-5A 

FORWARD 11iID 1:.FT RJJ'iP LOCY.Im; SYS~'lS 

15 JULY 1975 

C OZ.ffitAC T }'41 GOS-75-D-f.016 

REQ.DES'l' rm. 0006 
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- c · · ·' ···- ... F·' - .":o;:, -·~ -,, • o~ ·· Ol o:.~_ .. c., ., 1,. ::-'-/)-u-J;. 1C.•, 

<Jccid0ntn, which p1:cg~:~~1~ is sup11lcr.;:mt.:il to th~ invcstic;T1ti.on conducted 

in ::11 ~h~et~. 

of ·::;h;:: C-5.A airci·c.ft fo:: nor:::41l usa. 

The ~;ui:.2i 1..tt.sl of tl!iS report satisfies in part th3 rcqu..i..rc:J:~nh; of Co::tr.ict. 



I 1I T rt n n u c 'l1 I 0 1r 
,_ 

On 1 Ju.ly 1975, n!1 in.for:-;:wl ::eetini.:; \1as h~ld :::.t the Locl~hecd-Georeiu Co;:1pnny 

with San f.ntonio ALC personm.:l for the pt:!.-p03?. of dir;cuf;sion.:; rcl~1tiva to the 

status of APEX study t~sks. Duril!C" the COl.!I::ie of discu:.:;nlon::;, San A."ltonio 

per::;c:i.'1el requested Lock.heeu' s position r2l<:iti·:e to actio!lc req,ull'ed to 

resto::-e the aft cc~lex to :no.r:nal u=:e. Lock..:.iccd persollllol st::1tcd that to date 

all ctudies and ovah:.ations of the aft opening co~;:plc:c h.::i re:vealed. no 

toclmicsl .reasor..s for an:r bade c::ictions other th.an to r<?ctora the syLJtcm to 

its o:::-ie;i::l.:.il confic:,-u.r:.itio:::., i·apL;ce all · .. rorn or do~aced parts, ar..d. riG the 

syzte:;:i to existi1~g p:?.:ezc::-ibed proccd:..:..:::-es utilizin~ train:d depot lev~l te<?ms 

at the: opc.rati1:.c; b.i::;e~. It was further su~gested t!iat these trained depot 

pcrson!.1~1 re~ain at the oper<:itin;;; u.:ises to perfor:n pe:=iodic oainten::mc<> and 

rizeing actions until such tio: as approp::-ia tal:r trained fiald peri=:onucl v:ero 

made an1il12blc to acco:iplish tha t~sL 

Lock.hc?ed per::;o!~cl advi:.:ed th.:it dltring the iuco::poration of TCTO 1C-5.-i-1768, 

so:ne ';?u::iintemmcc: difficu.l ties were beir.~ encou."ltc::-<:!d b:r the .Field 'l'ea:;;G. 

These were briefly discuL~cd i!l gene.rc:il· te:::.-:ns and San Antonio was ad\•i::;ed 

that Loc!·:hecd was stud;,·i:1g thc::e cifficul ties and would rcco:r:::~nd <::ctio:::J 

that could allevi.:lte the:n ot the ti:i:i: tha~ the Task 2 :ra:.-p lock study report 

was sub;ni ttcd. i'his docu:.ent contain!J the results of t.'1e an.:ily::;en o.f thane 

problems c:ind the ::cco:tmendat:iou:.3 for San Antonio .iJ.C cotis.iC.er~tions. 

c 



:DLirin.:; inc;o;:pordion of TCTO 1C-)A-17GJ infor::iation rcpo::.:tcd b;,· tlic 

:Field Te~'.!l E:!eine.::i:o \:a:.; analy:~ecl in un t:.f.fo:::t to detcr..uin:: if ~m;;-

revisions were desirublc to improve the functio11 of t!le cr..istine 

oyste::n <:incl to allcvi"1te the neces;:;ar:,r :J~intcnancc actions. The;:;e 

i te:ns arc discussed in the f ollo;;i.n,s piJXaeraphs. 

1. Locl~ Jl.ctnatio!'l Snac<l 

The first i tc:n rcport~d by tbe Field Tea:u En&ineers ;:.:?s th3t the 

for\·:ard 1:.::::p loc!: o~r::;te:n a;;p~ .. :r:ecl to O,?~r:Jte too fast \·:hich may 

be oi co!'ltributing factor in the sheared or bent proera:ning link 

pine c:md cracked bellcranks. P::::eli:.:!inary data on d.::::::.J&ed part::., 

.fo;mci duri~1.; inco1:poration of 'l'CTO 1C-5A-1763, inclicutes thi:lt 

appro;Q.-::~ tely 45~~ :r,o:ca sheared progra:iiing li11!: pins ;:md 93'}~ ~ore 

crackad ballcr<.inks were .found on tha forward :>ysta:n than on the 

ait cystc~. T'ne aft r.:l::r:p, system operates at approY..i~ately half 
/; 

the speed of ·i;he forv::u:d syr.tc·J, and so the f0n;a:-d ra::;p system 

wr:is tested with a re::rtrictor inst.'.lllcd th.at &nve it a speed that is 

si:nilar to tha aft ra-:r::? speed. Test results indicate that the slower 

speed gave a much s=oother operution to t.~e syste~ and hence reduced 

the inertia and dynamic loads :m the system. This change will 

incrensc th~ s~rvicc life of tha systc:i <lnd should be conzidcr~d 

fol: incorpo.=ation. 



1. ::;econd problem reported was that O(:cosior:.:illy a hook iop.:ictcd the 

unde1: side of Uie pin prior to e!1cncinr; the pin as the bcllcr~'!lk 

want over center. A study of the eao:netr:r and kine!!latics of the 

hook travel and pin cn:;uge::ient sho;.red th.Jt by a s';;!all c::;dju::;t'.;:ient 

in the len5th of the fl~t progrc:i:n link the iopact of the hook on 

thf:l yoke pin could be minimized for locl:$ 1 thro:it;h 4 on the 

,. . " forward ra::p a.~d 2 tlu·ouch o on the art ra:r?p. J.ft ra:.:ip lock lfo. 1 

The progra~ing l.L":k cha?:.Je doGs 

not appczr to si[;:!ificc:.ntly i:::provc engo.s;en:ent of the Ko. 7 A:ft 

fLL::::p Lock. T.he 1;0. 7 A.ft Rz.i:r.p Lock i:.1Jrove:nants are discu:;sed in 

Ite:i 1'!'o. 8. 

Ilr-:estiG"ation of t.hc shearin~ of tl:c prog:ra:ninr; link pL"ls sho;rcd that 

the:;e pins could ba s~;arin& d~~ to th~ dyna:nic forces resulti~c fro::i 
/1 

the cperatir1.s- illerti.:J of the loc~:s. The pin vhich failed :nost frcq_ue::itly 

wa~ the pin which atbC'!"les t.h.a linl::s to the hook. Tile cu...~ent pin 

size is 3/16 in~h C.ia. and it is po:::sible to ir!c::::-e~!Se the size of 

th.i:; pin to 1/4 inch wit.!:iout manufacturing new hcok:;. It should be 

noted t1l3t closely controlled conditions are rcqui.:::ed when r~drillins 

the l:ooks d~e to the· c!mrcictci·i~·dcs of the I!la terial fro:: which the hookG 

ru: e -::.:; d. e • 



HJ!iOrt Rl:..YISIO:!S 'l'O 

Eost of the mc:cli~ical indic~tor::;, it i::; reported, arc not color cod~d 

correctly. Those i11sfalled on tlw aircraft .ha\•e been repniriti::u sirlco 

delivery antl no lon.;:c:r give the ·correct color indictitio!l. Thz::;e c&n 

·be brou.,:;ht back to correct co11fiG.u.·ation by usin.; colored tape and a 

heat sh.rinb:i.ble clear tubing-. lfo d~sign ch<?•1;c is necczscry and 

i:i~~.::diate cction :::hould be initiated to color code the indi::etc:=s 

co:~rcctl;r. 

reveal tr.i.3t the c8llcr:::1~:::; fail in th; lug fillet ai·e~. Co:::::;idera tio!1 

has been given to cl~nsin.g the ::i:::.tc:d.:il fro::. 707r;;-r;:G ~lu:r.i11Pn to either 

PE:17-4 or 13-S!m steel. The adv-antagcs of t.hi.s cha.nga are: 

a) E..tl:::tin0 de:::icn will be <::ppro:d.::i.:::tel:,· 2.5 ti:ics stronser. 

b) The pot?nti..:il'for s~res::; corrosion is reduc3d. 

c) We'ar in ::iatinc; parts is decreased. 

d) Both PHi7-4 and 13-SHO steels arc stainless, hence corrcsion 

proble~s are reduced. 

Rcportn intlicated t!fo iol'WDI:d J No. 1) connectinJ· rod on the fcr .. :urd r<i:::p 

::;pJtcm is too short. The rod is such thut a.'1 c~ceptable lensth of 

th::ead cn:;uce::il:mt c~r. be ol:it:iirn:d; hc· .. :cvcr, ths wi tr.csr, hole requirc::er.t 

( 

carn1ot be ::;:itisficd. Thi::; rod should be len6th~n<::d appro:d.::wtely .25 inc!~cs. 



I 

The yoke cuide <}t ull lock po:::iticns, 2;~cept lio. 7 aft rD:::p' have a 

ch.:i:filer on the lo;;c:::- :::ide to p;..·t:clude rokc interfe:r~!!C<:: when closine 

the a.ft l:a:ip~ T.h.iB :ifo. 7 yo(:e cuide: should be modifiec· to add a 

been found in the fleet •:here the yob~ hail hooked under the guide. 

This ch.:;:;:;fer will r~duc~ thio probls:n: 

the lower side of th~ ~·eke pin. Thi.s c;~nernl conC.l ti on ..,.;<ls discussed 

a::.l othe:i: lo~~;. positic!'.S. 'rn::: l~c:. 7 hoc,k; hc, .. :ever, is not sil;!'lific~mtly 

i::...":)rov .... d ur thi::; ::;cthod and oth;;;r po::>::>ibili ties were i.:r.;estig<• tcd. 

InvestiGation::; show tv:o mc~hods of rectifying th.is con~i tion. 'l'i.·.cy a::.·c: 
I• 

a) A nc:w hook c~n b::: ded&'"ned to t;h·e a better throat to yoke pin 

b) A new co~~cpt f o::: prograr::ing the hook :::oveu:ent into the enc~,:,-ed 

position. This n~w concept is e::rvisa&"ed to be a ~.lida ca::i on each 

side of the hook in lieu of p:.:oi:;raming link::;. Ini ticl ir;'l;estigations 

show th.i:. to be t!:c most cost effective ir.ethoc. 



bee:n c-ivcn to cl1m:e;ine; the m:itcrial of the tu1e fro::l alu::niw.t:n to ::;tccl. 

The adv~intnge::; o.f thia ch.an.ze ~re: 

a) Less .5uzcc;_itible to du:JC:i{.."e. 

b) '.l'en::;ile streneth increase::; approxi:llately 1.5. 

c) Colu::m str21~~th incre::!:::es app:ro:d-;;;atcly 1.5. 

a) Th~ systc:n cu!'l inter.:ict hi.c!~er loads d·..i.e to the incrca::;e column 

b) T!.1~ ro::is az:a cu:::=::mtly th£? w~akest link in· the s;rste-;;; and ~my int.~::-

action bat;.:can locks if.i limited. L;r the rods. This li::ni t will be 

al tared in a!1 u.rif<lv;o:::a"::lle direction by n c.h::.nGe o.f ~at;~ri;.11 to st.eel 
I I 

and ~u1Jst.:i11ti.:il analysis will be req_uired to assuxa tri...t ~10 oi.:.:.1-:.<:ir 

adverse af.fects will be ini tiatad. 



n.r:co:.::·it::: 1i. "-'Im:s 

It is rcco;;;:;;cud.e;d tbot of tlw previc.u::: nine i te:ns the fol lo· . ..'inc be 

cOii:::idcred for incorpoi:c:iLion into th~i cxictir.g C-5A forw.ad and .::ift rn::rp 

lock sy$te::::m 1 in order to :::i~ii:ni:.:::? the l:equircd. mzintenan(;e actions. 

1) ?or,rar:l lock ~c"tuatlon speed reduction 

2) Pro~z:n link re·•i:;io.ns 

4) H.echc::nical lock indicator upd<ite 

6) 

7) 

8) The Ro. 7 ~ft re;:;:~ lod~ ::.··:::-o,p:au:in;; concept b;r a ca:i r<i.thcr than b;r 

proc;i:a~inG linkc. 

concicer3tion beir.g .:;iv<:;n to repl~cine all bellcr'.l?!kc at t.he n:::::t cchcduled 

P.D:J. 
/. 
'I 

Ite:i 31 which p1·oposed to i11crc.J::;e the p:'03I'a:iing link pin cize f::-o:::i 3/16 

to 1/ 4 ~'1.c.h dl.:i. du~ to tlie pin shearin~ in service is net raco=:ic.ndcd f'or 

incc:.-_po!:::.tion .:is this proble::i will be alleviated by incor}_)oration of Items 

Ite:n 9 is not reco::::r:I:ended .for incorpc1:.:ition .:::s <inr incrcaco in the ::;tiffncss 

of this rod rt"'.rt"" J_t"'\r,\ 

.... ., ..., "-- is cousidered to bu dctri:;cnt:.:l for rua::.;on~ ctated previou~ly. 


