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INVESTIGATION INTO APOLLO 204 ACCIDENT 

MONDAY, APRIL 10, 1967 

EVENING SESSION 

HOUSE OF REPRESENTATIVES, 
COMMITTEE ON SCIENCD AND ASTRONAUTICS, 

S U B C O M M I ~ E  ON NASA OVERSIGHT. 
Washington, D. C. 

The subcommittee met a t  ‘7 p.m., pursuant to recess in room 2318, 
Rayburii Building, Washington, D.C., Hon. Olin E. Teague (chair- 
man of the subcommithe) presiding. 

Mr. TEAGUE. The subcommittee will come to order. 
Mr. WYDLER. Mr. Chairman. 
Mr. TEAGUE. Mr. Wydler. 
Mr. WYDLER. I would like to understand exactly-and I thought I 

did but I am not so sure that I. do any more-I understand the future 
plans of the committee are tonight, tomorrow morning, and tomorrow 
afternoon and tomorrow night. Could you explain those as far as they 
are known at this time? 

Mr. TEACUE. We have to finish with this board tonight. I will go 
as long as necessary to satisfy the members of this committee that 
they haw everything from the board they want. 

I n  the morning at  10 o’clock we will hear from Mr. J. L. *ktwood, the 
president and chairman of the board of North American Aviation. 
He  will be accompanied by the vice president and the vice president 
of space informatlon division, and also Mr. Dale Myers. They will be 
accompanied by two other quality control people, one from California 
and the other I believe the chief quality control man from Cape 
Kennedy. 

Tomorrow afternoon we have a bill on the floor that is controversial, 
that will be read for amendment. I don’t think we can meet. We will 
meet tomorrow night with North American. I f  we finish with North 
American, the next morning we will have Dr. Miller, Dr. Debus, Dr. 
Gilruth, probably Dr. Berry, Gen. Sam Phillips, and ailyolle else they 
want to bring that will have the information we might want. We will 
continue through the day and afternoon and evenmg with them. 

Mr. WYDLER. That is on Wednesday. 
Mr. TEAGUE. Yes. After that meeting I would expect our committee 

to go into executive session and decide on anyone that the Committee 
wants to hear that hasn’t been scheduled. 

Mr. WYDLER. Are you talking about on Wednesday or Thursday? 
Mr. TEAGUE. On Wednesday, for us to know who else we should 
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hear from Dr. Mueller’s group. Then I have had conr-ersations with 
the astronauts. I think probably we would ask Col. Frank Borman to 
come back as an astronaut and probably Deke Slayton and Alan 
Shepard, and maybe a couple of the others who have been in on this 
investigation. They are the ones who are going to fly the Apollo space- 
craft and I think it would be good for us to hear some of these men. 

Then I would expect Dr. Seainans and BIr. Webb to come back as 
well as Dr. Mueller, for a wrqj-xp of the whole investigation. 

Mr. TVITLER. I have a great deal of difficulty understanding just 
exactly how I could possibly proceed with the Review Board, as such, 
just directing my attention to that part of the problem. I went back 
to my office today and I found there a pile of documents called an 
appendix which was at least a foot high and which have been referred 
to constantly in the hearings today-panel 6, report No. D, or some- 
thing of that nature-as answers t o  questions. It is going to take me 
time, certainly,lto try to evaluatesome of that material. I may try to get 
a hold of particular parts and t some questions concerning it. But 

circumstmclces because I am here to begin with. I don’t know what I 
am supposed to do on questioning the Board. 

Mr. TEAGUE. I can assure you gentlemen that the chairman has the 
same problem, too. These people have a job ahead of them. It is im- 
portant that they get through and carry on a space program. I would 
expect our committee mould not make their report €or some time. 
I would think if any member who has some questions, and particularly 
if there is a panel member you want to hear from, it is not the intent 
of the c1Yairnm.n t o  cover up anything or  cut off any member. I think 
it is most important to all of us that we get through with these hearings 
and let those people get back to work. But certainly if any member of 
this oomniittee who thinks of questions later that they would like to 
have answered, we oaii contact any member of the panel or NASA or 
North American, or anybody. I would hope that our committee might 
run down to Cape Kennedy and see the two capsules that are laid 
down there. I was hoping that the gentleman from Nev York would 
go. The chairman has been urging me to  do it. 

Mr. ROTJDEBUSH. Would it bo possible for the individual members 
t o  ask additional witnesses? 

Mr. TEAGUE. It will be possible for individual menbers to ask any 
witness and the committee r i l l  decide whether we mant to hear them 
or don’t m n t  to hear them. 

Blr. WYDLER. Thank you. 
Mr. B,OUDEBUSH. Thank you. 
R4r. TEACUE. The chairman reminds me this is the Oversight Com- 

mittee and not the full committee. Of course that is true. There was 
something I didn’t say this morning, and I should hare. I have been 
asked a number of times whether our committee’s activities were lim- 
ited. I would like to sny in no way, form, or fashion has the chairman 
imposed any limitation on this subcommittee. 

Mr. MILLER. Just get to the truth. 
Mr. TEAGUE. Colonel Bornian, we would be glad to hear from you. 
Colonel BORMAN. I would like to put on the record some informa- 

Mr. TEAGUE. It will be placed in the record. 
Colonel BORMAN. Mr. Gurney asked for a breakdown of test expe- 

that is not going to  take place f? y the end of this evening under any 

tion that was requested of me this afternoon. 
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r.ieiicc at 1 u.5 poitiids per square incli. During tlie altitude c1i:~iiiber test 
t I i c ~ ~ c !  were 2.7 1ioiir.s unnianne(l a i d  3.5 hours imnize~l, for  ;L tot a1 o C 
6.9 lioiirs, a t  16.5 pounds per squ:we inch absolute. We h c l  a1101 llt.1- 
tot,al of 34 hours unrnaiined at, 6.2 pounds per square inch absolitte and 
22 11oitrs ~nsiinetl at, 5.5 poiincls per square iiicli absolute. 'l'his gi vcs 
yoit a total of 62.2 hours for this 1~azticiilar spacecrt~ft witli a 100 
1) e wen t, oxygen environmeii t. 

lhes  t,lint mswer your question ? 
Mr. Gui:Nm-. Yes. 
Rir. I~AVIS.  Mr. Chz' c IrnlRn. 
Mr. TEAGUE. Mr. Davis. 
Mr. DAVIS. Were the load factors the s:iine on t1he 28 volt direct 

current arid the 115 volt alternating current tests as were in effect 
during the actual fire? 

Colonel B o n ~ s N .  Essentially, yes ; for all practical purposes they 
were. 

Mr. DOWNING. Colonel, there lias been some discussion that there 
was a preliminary te& elilminaked, and this test, was tlie 100 percent 
oxygen, 16 pounds per sqiiare inch unmanned, just prior t u  the time 
the astronauts boarded it for the manned test. Wzis  there an eliiniiia- 
tion of an mima;lliied 16 pouncls per square inch 100 percent oxygen 
test, ? 

Colonel 1 ~ 0 ~ ~ 1 4 ~ .  Not to my knowledge. MY. Willianis is the best 
limn to answer that. 

Mr. TVIr,Lu%is. No, there w:wi't. 
Mr. 'rwuxm. C'olonel Bornian has staked that he would like ques- 

tions as lie goes along, and then when he is finished Ithe Board will 
be before '11s to ask m y  questions you may care to. 

Colonel BomtAN. Sir, 1 didn't volunteer for questions. 1 wodd like 
to piit that on the record. 

Mr. TEAGUE. You came mighty close to it, though. 

STATEMEJYT OF COL. FRANK BORMAN, U.S. AIR FORCE, ASTRONAUT 

Colonel I~OXMAN. I t,liink perhaps, sir, before we go into the find- 
ings and determinations, it might be well to recup just brieliy the 
area tliut the Board lias settled on as the probable source of igiiition. 
I f  I may h\7e the iirst slide. 

(SLIDES REFERRED TO IN THlS STATEMENT ARE PIZIN'I'ED I N  
VOLUME II-rmr 2) 

Cau yon dim the lights, please ? 
'd'liis is i i  1iictur.o of-' spacecrafC 012, the one I h t  1~11r11&l, ta1;en on 

tJio 30th oC l?ecember last year. Yon see liere the wire tllat we pintet l  
ont before going over the stainless steel urine dmnp line. 'i'liis is the 
:ires wlier0 w e  believe the arc occurred, this geiierd wea, that ignited 
the corrib,ustionable located nearby and caiisod the tragedy. 

I f  I niuy liave tlie next slide, I will s l~ow you exactly the smne 
area alter tlie fire. You will notice the cables, they were ca i~y ing  
Inis A and bus 13 d.c. 28 volts, liave been completely destroyed. The 
intensity of the fire has already been pointed out,. Here you see the 
iiiolten aluminum and the aluminum drippings on the floor. This is the 
area which the Bolard considered to  be the probable source of ignition. 

Thank you. 
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Mr. Wmrmz. Mr. Chairman. 
Mr. T m C u E .  Mr. Wydler. 
Mr. Wur>r,nr,. Were those urine lines in i ise at the time? 
Colonel I~ORMAN. No, they wero discoiiiiected ; we never used those 

linw during groiintl tests. 
Mr. J ~ A V I S .  Ma,y I ask this que.stioii? From the most. probable source 

o f  (wniI)usi,ion, w l i ~ t  -woiilcI be the low:ostj point of ignition or from 
poiii t of cornbiist,ion for combiistible J T H ~  rial from the higlltn~tJ source ‘1 

(hlonel I ~ M A N .  It, is all iiylon material that, dit1 meet, the specifi- 
cations a s  t,liey exist et1 at the time. 

Mr. I~AVIS .  I)id you reach a conclirsioii how high the temperature 
may Iiave risen? 

(hlonel UORMAN. T h  go11 mean that ignited it ‘1 
~ 

Mr. DAVIS. Yes. 
Cl~lo~iel I ~ R M A N .  ‘I‘hc best nerson t h t  crzn answer is Dr. Van Do1;ch. 
11r. VAN DOLATJ. Temperaiure is not, tlie appropriate term. Itather, 

it, is an eiiergy tenn. The arcs have sufficient energy to ignite iiylon in 
t , l k  oxygen atmosphere. 

Mr. I>i\vis. The t,emper:hrre falls off very rapidly with distance, 
dow it, not ? 

111.. VAN I ~ O L A T T .  It, does except where bits of molten metal froni the 
arc :Lro projcctcci hy the energy of the arc. These can be proje 
c l i  stnnce wli il e rc?tnin irig their high temperature. 

that b y  removing t,he so-called combustible material from a possible 
sowce of arcing you might render this module sa€e with Ian oxyge~l 
at8mosphere. I Iave yon considered you might separate flainrnable innte- 
rials as tt solution f,o the problem ? 

Dr. VAN Ih1,.4ii. They would hnve to be rat>ther fa r  removed from 
pot,ent,jal arcing soirrces in order to I)e safe. The other t liirig tliat can l)a 
done is to reduce in qiraiit,it,y the amount of material in any one localion 
so tli:Lt, if R fire was stnrt,eci it wonld be R very smdl  fire atid would ilot 
tcnti to spro,ac-t to  othcr combiistibles. 

Coloriol ~ ’ P O R M A N .  M t ~ y  T ha,ve the next slide? 
T h o  first( fillding: (ZL) There was n momentary power €:diire a t  

23 :80-55 Greenwich inean time. This was discussed by I>r. Faget. 
( I ) )  ‘l’herc, was evidence of several arcs found in the postfire investigs- 
tiou. We fouiitl ~ J L  cxplnnntiori for all except, t)lie one 1 mtiitionecl. 
(c) No siiigle ignit,ion soiircc of t,he fire W:LS coiiclnsively ident>ified, 
nl tbongh, as 1 nieiitioried earlier, we linre :L most, probable soiirce. 

From theso findings the T3oard determined the most probable initia- 
tor was an electrical mc,  in tho  sector lxtwecn the minus Y and pliis Z 
sy)acecrnft :Lxes. T h o  exact, location hest, fit,t,ing the total availablc in- 
€ormwt,ion is near the floor in the lower forwnrd section of the left-hand 
cc~ii~ip~rio~~ t b y  wlie,ro cnvir.orrmenta1 control syst,cm ( IWS) instminen- 
t a4,ion pownr wiring lends in1 o the area k)c?twoen the clnvironmentd con- 
tml  unit (ICCU) &id the oxygen panel. No eviciencc w:is discovere(1 
tlifik aiiggesttetll sabotage. 

Nest, finctiiig : (a) Tlie command module contnincd m:my t,ypes nncl 
(:lassos of cornbust ible material in areas cc)ntJigiioiis to possil)le ign i t ioii 

‘rh~ tmt, W ~ S  conducted with a 16.7 poirntls per sqiiarc. iiicli al)soliitc., 
m i 1  t, ox ygci 1 at 117 os1 )here. 
r rn  iii:tt,ion : ’i’lic test condit ions WCI*O ex{ rcmely hn.z:nrdous. Tho 

Mr. I ~ A V H .  I assiiine, from reading some of your recorninend rz t’ 1017s 

so11 1’Cf’S. 

rccoinn ie~idntion- 
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RIr. TEACUE. Would you s11swer ;L question right tliere ? 
Colonel B~RMAN. Yes. 
Mr. r l ' ~ ~ ~ ~ ~ .  Beifore this liappeiied, what kind of condition dit1 

yuu think existed ? 
(:oloiiel I~OIMAN. 1 don't believe that any of 11s recognized t,liut 

t Ilc test, coiidit,icms for this t,est, were liazarclous. 1 myself in Gemini 7 
flew for  3 weeks in a 100 percent 0, envirorinient. We tesled on tlic 
gronnd with 14.7 poimds per square iiicli absol tit6 OL, we l)urge(l w i t h  
90.7 pounds per sqimre iiicli dwolute 0,. 1 1 1  n o  way did 1 consider 
the test condition lmzarduus. 

r. 11 iw~imt .  Have there beeii any discussions ever ahout previoiis 
fires iii d i e r  experiinciits by the niilitwy scrvic,es? 

Colonel I~QKMAN. Yes, sir. In Gemini 7 we removed oitr spice suiis 
Cor the first time in American flight,. 'l'his is when fire in flight b~ecomes 
:i real cowern l~ec;zuse our pi-irnary means of l)roi,uct,ioii is to vent the 
cabin ill vt~(:i~ui~i aut1 extinguish tlis fire. When you are I L ~  in :L slxice 
suit this becomes impmct i w l  if you are interested in longevily. We 
loolteid very serioiisly to coiitroll ing in-flight fires. We are very aware 
c ~ f '  t lie fires that occurrctl at, Jolinsville Naval Air Staiion a i d  :ilso 
:it TSroolis Air Force Base. We came to tlie conclusion tliikt tJis 1)est 
a,v:Lilable fire exhgi1ishw tliat we liatl oii board was o1ir water ~)isltol 
:ind t liese wwe the plans that wo usetl. 'P'liis was riot doiie ligb tly. 'I'liei*ct 
ivas a report of considerable length ant1 considerable clet ail tlllat wc 
looked into before we Aew. 

A4 r. Timmmt. ?'liank yon. 
(:donel I~ORIMAN. The Board rocommeids, based on tlie previous 

(let ~rniin:~tion, thzt the amount and loctlthn of cmnhstible inaterids 
in tlio command niodule he severely restricted and controlled. We riot 
oiily iiiiist reduce the amount, but we have -to make suro t,hat, Ilie 
:mount, t,hat we inust have is strategically located. 

Next slide- 
h4r. GURNEY. Question. 
MI-. TEAGUE. Mr. Gurney. 
Mr. GTJRNEY. Have tliase condmstibles been tlie siiblject of discussion 

:It all in your program prior to this time, whst,lier tliere were too inuny 
:ind wlietlier they wer0 a liszard? 

Colonel BQIIMAN. Yes, sir. This spacecraft lisd several items remclvec7, 
clnring the inspection at Downey. There was a regulation that no 
coinlmstihle should be wit,hin 12 inches of a, possible igiiit,ioii soiirce. 

Afr. GTJRNEY. A coirnbustible item was a matter of concern among 
the asf ronauts, would tliat be fair? 

Colonel BORMAN. No'; because none of us really placed m y  stock or 
gave :my serious concern to  a fire in a spacecraft,. Tliis is the real crux 
of tlie proLlem. 

Tlie t hirtl fincling : (a )  The rapid spread of fire caused an increase 
i i i  prwsiwe and t,emperat,nrc? which resulted in  rupture of the corn- 
i ~ a i i d  iuiodiile arid creation of a toxic atxr~osplicre. 1)eatli of t l i e  (:re,\v 
w i s  from :ql iyxia  due to  inlialntion of toxic g?':zscs dile to tiw. A 
contributory czkse of death was t l iermd barns. (1)) Nonimiforni 
(list Tihiit ion of c a r ~ ~ o x ~ ~ h c m o ~ l o l ~ i ~ i  was fonncl by autopsy. 

finding (In#), and 1 mist,  'tell you tli:itl 
t l i is  is what, has been explained to me, es~ent~idly means t,httt, porttioris 
of the blood thant have been expolsed or combined with carbon monoxide 

Mr. TEAGUE. What does t,he last, mean 8 
Colonel RORMAN. Sir, tjlie la 
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in tlic lungs were iiot completcly dist,ributecl throughout the blody : SO 
that tlie blood that was esseiitiall without oxygen did iiot have time 

Mr. DOWNING. Tlmse astronauts had helmets on at, the time of the 
fire and the suits were supplied with oxygen. 

Colonel BORMA~N. Yes, sir. 
Mr. DAVIS. W a s  ithere enough residual oxygen in the suits to keep 

them going? 
Coloiiel BORMAN. We scrub the oxygen to  remove the cnrboii cliox- 

iclc. A s  long as the suit loop was intact they were getting pure oxygen. 
But, when it broke through, they were breathing toxic gases. 

Mr. I~UMSJ~ELD. T o  go back to your comineiit that none of the astro- 
iiauits gave concern to fires in the cnpsnle. You, naturally, and the 
o t h r  nst,ronsuts are conceriied with whnt is known to be a serious 
and  dangerous aspect of flying, tjhe potential of fire. Do you inean in 
this particulnr situation you and the astronauts didn't feel that Ithere, 
w a s  any unusual danger of fire or anything unique that caused you to 
pursue it ? 

Colonel DORMAN. Yes, sir. For in-flight fire, we were concerned, ant1 
we had inveskigated the means of best, handling an in-flight fire. Uiirler 
the particular itest conditions with which we were dealing, there WH 
iio undue concern over the hazards. 

Mi-. RUMSFBLD. Then your comment is restricted to the test contli- 
tions 1 

Colonel BORMAN. Yes, sir. 
Mr. ROUSII. Colonel Borman, you stated you did not consider tllc 

test condit,ions ext,remely hazardous. I would like to ask if any rwpon- 
sible person conneded with NASA, any prime contractor involved in 
this particular testing or  invotlved in the supplying of equipment f o r  
the pwticiilar test, or if any of the astronauts had, prior to this fire, 
ever misecl the question or  indicated that kliey were concerned abmit 
these test conditions being extremely liazwtlous and dangerous to tlic 
ast ronnuts? 

Colonel BORMAN. To the best of my Imowledgs the answer is L L N ~ ~ . ' '  
The crew that was Idled certainly wasn't concerned because in the 
final analysis the crew has the undeniable right not to enter any space- 
cra€t that Ghey feel wonld be haznrdous. A1 tboiigh there are sornetii~ics 
i*oniaiztic arid silk-scarf atAititdes nttrihnted to this type of busiiiess, in 
llie final analysis we are professionals mid will accept risks hut, not 
uncliis risks. 

Mr. ROUSII. Thank you. 
Mr. KARTIL Referring t,o yonr relatively low coiicem for firc 

linznrcls wliile on tlie groimd, isn't it true that you actually have less 
coiiccrn for tho fire htxzard while you arc in flight because of the low- 
wing of pressure while you are in flight ? 

to he clidributecl tliroughoiit the i ody hefors cardiac arrest, occurrctl. 

Colonel BORMAN. Yes, sir. 
Mi-. KARTII. You should be less concernetl in flight. 
Colonel EORMAN. The potential of fire is less a t  lower presslire hiit, 

vhen you W Q  180 miles away from term firma and cz fire s t a th i  it 
bccomw inore significant than it j s  011 R lniirich pad. 

Mi*. KARTH. UnlesS you are locked in, Colonel. 
Colonel BORMAN. That is correct. 
Tlie aiitopsy data leads to t,he medical opinioiz that iinconscioiisriess 

occiirretl rapidly and that death follomecl sooii thereafter. 

The : 
inlier 17 
mod ul e 

Next 
emerge] 
loss of c 

Recoi 
dnced 8 

Mi-. 1 
emerge 
cerii aE 
mnnd n 

Colo 
there 11 
pages, 
pletion 
identif 
We clic 
hazard 
witJh tE 
ex i st et3 
cpired 
fire WI 

Mr. 
take 9 

COlC 
of the 

MI.. 
iIi,ilize 

( h l l  
I,oost c 
of sor 
w o 11 1 d 

n!h. 

COl 
sti~nrn 

R Tr 
ialie I 

CO' 
for. 7 
X am 
rTllj8 
th i II p 

M1 
oiit, i f  

e o  
secw 

AI1 

(:< 
time 

34 

was 51 

V'c're 



’dy; so 
r e .  tirile 
curretl. 
of tho 

;o lieep 

11 diox- 
bxygeii. 

3 astro- 
nd tlie 
serioiis 
ismi in 
,t ithere 
you to 

ed, m1t l  
1 Jntler 
3re \$.:is 

contli- 

der tlrc 
reispi- 
lvetl i n  
er1t for 
lis fire, 
i almlt 
3 t,o I I1e 

s 
in tlie 

7 space- 
iietiinrs 

but licit 
ness, in 

‘or fire 
;Lye less 
he low- 

ure but 
&ii it 

oLisness 

INVESTIGATION 1NTO APOLLO 2 0 4 ACCIDENT 8 3 

The fourth finding : Due to interna1 pressure, the conmiantl module 
inner hatch could not be opened prior to rupture of the coiiiinaid 
niodule. 

Next slide. Dcterniiiiatioii : The crew was never capable of effecting 
emergency egress because of the pressurization before rupture and their 
loss of consciousness soon after rupture. 

Recommendation: The time required for egress of the crew be re- 
duced and the operations necessary for egress be simplified. 

Mr. ROUDEBUSH. Colonel, I wanted to ask you there, in regard to 
emergency egress. Hadn’t any of the astroiiaut~ ever expressed con- 
cern about the lengthy time to operate the hatch in tlie Apollo coin- 
mand module ? 

Colonel BORMAN. No, I practiced it myself. Tho crew that was in 
there had practiced. Perhaps you haven’t had time to read the 3,000 
pages, but there was an emergency egress practice plaiiiied at  the coiii- 
pletion of this test. We had planned for rapid egress. We did not 
identify, as I pointed out, the crux-in my opinion, tlie main probleiii. 
We did not identify the potential of the spacecraft fire as being a real 
hazard. Consequently, the egress procedures were prirnui4y conceriictl 
with the potential hazard from the booster or tlie hypergolic fuels that 
existed in the service module. For  the identified liazar(ls, the tiirie re- 
uired to get out of the spacecraft except iii the event of a spacecraft 

I r e  was, in my opinion, adequate with that hatch. 
Mr. Wmmix. The hatch that now exists on the spacecraft, would 

take 90 seconds to open from inside and to get out, is that right,? 
Colonel BORMAN. kpproxirna tely. It depends upon the training 

of the crew. 
151r. Wmm. What would be the eniergeiicy in which they woulcl 

utilize that hatch? 
Colonel BORMAN. I f  you liad an iinpeiidiiig emergency in the 

booster, for instance a pressure rise t,hat you couldn’t explain or a hold 
of some unforeseen nature that might be deemed. an emergeiicy, you 
would leave under those circumstances. 

Mr. WY~ISR. I f  there actually was any type of explosion or fire that 
was started in the boosters, that won’t be aclequate for that. 

Colonel BORMAN. You wouldn’t wait until it started. We lisve in- 
strumentation and we can identify trends. 

&[r. WYDLFX. When the new hatch is desigiied, how loiig will it 
take tlie three astronauts in  the capsule to get out physically ? 

Colonel BORMAN. 1 am not sure exactly what the design will call 
for. They are talking on the order of 2 to 3 seconds to open the hatch. 
1 am hopeful that we don’t elid up with a hatch that opeiis too easily. 
This is another concern when you are operating in orbit. The last 
thing t,hat you are interested in is a hatch that might accidentally open. 

Mr. WYDLER. How long does it take for the three astronauts to  get 
out if tlhe hatch were to open in 5 seconds ? 

Colonel BORMAN. I would imagine it is on the order of 17 or 18 
seconds. 

Mr. Wynrmr. IIow long was it before tlie astronauts in this case 
were killed 8 

Colonel BORMAN. Aguiii \vu can’t deteriiiiiie it witliiii that close a. 
time scliedule. 

Mr. WYIILER. I am just trying to point out tliat this improvement 



in the hatch may not accomplish anything when yon are all through 
wit,li it,. The 17 or  18 seconds may not be sufficient, for any purpose. 

Colonel BORMAN. If they had had a hatch t,hat opened outJward 
and opened in 2 seconds there is no question in my mind that they 
would have escaped. There was a considerable amoimt of time from 
the t i m e  the fire was identifretl or recognized by the crew lmtil it be- 
cmno really a rriassive hurning and, of course, the opening of the hatch 
~voiiltl liave eliminated the rnpturo and the attendant, swirling inside. 
It is rny firm opinion tlint t,he crew would have escaped with a hatch 
1 lint] opened in 8 seconds. 

MI.. FIJLTON. M i .  Chairman. 
Mr. 'I'mmm. Mr. Fulton. 
Mr. ~ ~ I J L ' L O N .  Wliat, kind of emergencies were you t,alking about 

wlwi i  yon niacte this escapc emergency plan of 90 seconds? 
Colonel BORNAN. You must realize that for  the last 30 minutes, tlie 

1:wI :IO ininutes hefors l :~uidi ,  you have a very swift means of escape 
by using Ilie escape tower. 

Mr. WimrroN. You (are t,alkine of launch and me are talking of test. 
(hlonel I~ORMAN. All right,, sir. 
Mr. I k L m N .  so, under itesit condiltlion;;, there are then emergencies 

t,hnt, iniglilt happen. What are those? 
(hlonel BORMAN. Under ;the test 'ooncliitions t,hat existed at Cape 

Kcnnetly for this parlticlullar teat, I could identify no hazard, none of 
11s could. That  was the problem. We did not have fiiel in the boostm. 
We did not have h-ypergolios in the service module. There was no live 
pyrotechnics. The escape motor was safelied. 

Mr. FULTON. Was it ever called to your attent ion t,liat t>liere might 
be a short, circuit, or an arcing that would ignite materials in a pure 
oxygclu atinospliem ? 

(hlonelI3oaMAiv. We were aware of this Imt we did not, considcr Illis 
:L 11nmid unfder the ground test, conditions that, cxistccl. 

Mr. I+JJ,TON. Was there a ~ i y  procedure in case the occupants of tlie 
capstile were incapacjt,nte(l that sornebocly outside coiild take erncr- 
gcncy procedures t o  gct]lthem out? 

Colonel T ~ R M A N .  Yes, sir; but since t,liis test was not classified 
Iiazardous t]heteam was not, on duty. 

Mr. FTJLTON. Why didn't they i ise orclinary atmosphere when they 
spent so many hoiii-s on it? We have had testimony that the difference 
I)et,wecil piire oxygen or any other t,wo- or t hree-gas atniosphercs like 
ortljnai-y air, would make little difference on the lest. Why wasn't, a 
non clangc.nms a tmosphere nsed ? 

Colonel BORMAN. I t,liink we will cliscuss that n little later on if yo11 
will w.:tit1 for another finding. 

Mr .  'I'JCAGUE. Mr. Waggonnclr. 
Mr. WA(:C,ONNER. This might not, necessarily hc a q11 

brit, ('a11 you tell me whether or not, :it any time diirin 
f l i i s  spncwraf t  NASA or sonic advisory sonrce 01' some contractor 
siipplyiiig NASA over recommcwdctl a Eia,t,cli othcr tl1:an the, one which 
was wtiia,lly in service on this partlicnInr. spn 

('olon~l IIZORMAN. Yes, sir. We dit1 l1:iv~ iwomincnclnt,ions and n new 
11afcl) tlesign was in the process a t  t,lie ~ i m o  of the nrcitle~it. 13ut tho 
niaiii C ~ ~ I W I T  of the new 11 gro1111(1 
but, r a t h e r  for a more coir h for  ext,ra veliicnlar nct,i vities 
i i r  orbjf. 

1 

I 
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A!h. WAUQONNI~.  One Lliat, would make egress a litt,le bit, e:zsicr 011 

Colonel RORMAN. On station. 
station. 

Mr. WAGGONNER. Nobody suggested O r  laid ch i in  tO tJit3 fUt> tIl:Lt 
this hutch woultl require 90 seconds to open against change ])ressurc?s 
tinci open uncler certain coirditions wonld be u1isutisfactoi.y. Is t l i t i t  a, 
true stalelllent '1 

3 yc?ars. We tried to identify every liuzartl we c w i i l t l .  Tliis is 0 1 1 0  we 
ncvw i:oi~x~ri~e(i ourselves wiltli. I a m  wi'e t Iiero is soirien~liei~5 o i i  t lie 
rword i~ l)i*oposd for a quicker opi i i ig  1 ~ 1  vJi; f o r  r:ti)i(l egress 011 t tic: 
groiiiid. 1 pcrsoi1~~11-y air1 not aw:zre of it .  111 all the t irrie i l l a t  1 sthrve(I 
on the (:row saPt?t y corninittee 1 caiiiiot, recall t,li;xt t,liis wits q w h t  ioiiotl. 

Colonel 13oitniAN. Yes, sir; I was on the crew safct,y coiiiiiii 

MY. Mimmn. Mr. Chaiimzn. 
MI.. '~'ICAGUIC. Mr. M-iller. 
Mr. Mimmn Coloiiel, i f  y a t  had been a ineilzi1)er o f  the c iew,  \votrltl 

Colonel I ~ o ~ ~ M A N .  No, sir. 

Mr. ECICI~ARDT. I am interested in your reference to the ( ~ w w  saI'c1jr 
coininittee. It would semi to me that most of t)lie persons iiivolvetl i i i  
NASA operations are rather narrow specialists. To a certaiii cut ei i tz  
you astronauts lare bhe generalists of the group, and the prolaleiii t 11:) 1 
was involved here was one perlisps not so much witliiii the spe(bi:~lly 
of anyone, but rather within the lmowleiclge olf a generalist, :IS yoit  

s t d ? ,  perhaps not, t,ruinecl in tlie particidar. special test, of t lie o lxr :~ -  
t>ion, but, the kind of persons \vho would have tlie liriowl(~dgo of 

of an auxiliary safety force. 

you have Iiwitated oa that day to get into tlie veliiclt: that tlielii exi 

nIr. MLLLEK i x ~ a I ~ i ~  you. 

I astxonauts ar0. I was wondering if it might not be desirable to 11:~ve iI 

inspections,. geiiei.ul inspectiom that woultl be ;it yonr servicr :is sori, 
I 

I I 
I 

i Colonel BORMAN. We have that, sir. 

Colonel BORMAN. Yes; we have a whole team of people, iiiclncli~ig 
i*epresentatives of our flight safety people. I n  preparing fo r  (feiui- 
iiii VPI, I had 16 people that reported directly to  me and who I iisetl 
as my eyes, earns, and bird dogs for  making sure that the things were 
going the way I thought they should go. 

Mr. EcmrAIiwr. 1 am as iriiicli interested in finding w7n;)rs to avoit1 
other accidents which may be far from direct rel:A<msliip to this 
accident as finding out what caused this accident. Is thc.,rc it1137 wily 

that this process that you are desicribing coald be improvd in  ortler 
to accomplish that objective. 

Colonel BORMAN. I would hesitate to answer this olPlinntl. I liavcn't 
tliought about it until you asked the question. 1'er;lmps I conltl t leI 'c i*  
tind answer this later on for you. 

Mr. I~ECIITJCR. Mr. Chairman. 
Mr. %AGUE. Mr. Hechler. 
Mr. ITECHLEK. On that point, let me t,ry to see if lily ( : l ~ ; ~ i ~ a c ~ t c i ~ i ~ ~ ~ -  

tlion of the general atlitude is coimct. Isn't it triie in 211 o f  tliese t Iiiiigs 
that you are saying hem and in the rest of the t)liings tli:LfJ yoit wrll 
say, that the general feeling, not only in NASA, but ii i  tdie Nat ion i i l ~ t l  
ili'c ~ o n g r a ~  was one of overconfidence? ~e 11ni1 c ~ o i m  sol ~vt.11 f1i:~t 
perliaps we conld afford tu be just x lit,t,le bit, o v r . i . c . ~ i i I i d c i l t  in  it1)- 
proaching possible dmigers. What you really iicec'l is ;t soiiiewliat, t l  i f .  

kfl?. ECRHAKlYI'. YOU do? 
I 

* 
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Jerciit :Ltt,itudo all the way up and down the line in Congress and in 
NASA aitd the Nation oonceriiin the potsrdinl  threats, a r i d  the way 

(,lint are in the program. 
Colonel BORMAN. Sir, I think I d m  best answer that by saying t h t  

1 don’t know of a person that is more interested or a group of people 
that are inore interested in performing t9he mission well tlmn the crew 
that is assigned to the flight. There is no resting on the oars. TYicrru 
is no laxness. There is no feeling that we have done so well before t,ll:lt 
we cczii slow up. Each crew attempts to make their particular fliFlit 
llio per-fect flight, so to speak. I was assigned to the spcecraift l ~ h i n t l  
204, niild 1 observed the 204 crew many hours at IIowJiey a n d  freqnciit ly 
at, the C a p ,  and I can assure yoiz there was 110 laxity, there was no 
fccliiig I l i n t  this was “a piece of cake” :is we say i i i  the Air Force. 

They did their litmost to assure trhat this flight woiild be i~ success. 
Mr. IIECIILER. Don’t you think tlist attitude army be iinpromd a 

1 itkle bit in the fuhire? 
Colon01 I~ORMAN.  It hns never been evidenced to me niiyw11ere iii 

NASA iiianagwnent. I might say that I have never. seen a clecisioii 
where crew safety was sacrificeci ‘for snytliing ; irioiiey or scliedule. ~f 
t liere w:is ever an  issue of crew snfety t,liat, WRS itlent ifietll Glint was 1 lict 
preidoiii i iia nt  coimrii. TJnfortuat ely we di cl not’ recogwi ze this par- 
licul ar I i m ~ r c l .  

Mr.  AWE. Can you iclentify t,liose iteins that have becii cliaugwl 
from 1Zfock I to I3lock I T  ? 

(hloiiel I~ORMAN. To tlie best of J I I ~  ability. I tliiiik we w-onltl l i n m  
to  lmvo Zh. Muoller tell us ~ l l n t  i s  going to be done. 

Mr. ‘ T m G m .  ilk. Cabcll. 

Ihrin4g y i i r  c,oni*sc of trailling cziitl your operational experimw, : I O  
aiiy 1 iiiie have t lie i~cco~rimc~iitintiorrs of t,lie nstxonaiii for sa-fet y, foi. 

liire, ever becn ignoixd by NASA ? 
N. T11ey have iievcr lxcn ignored. They ~ i - e ~  ~ l w a y s  
i’t say that eve~ryt,liiiig the flight, P W W  I ) i * o p s c s  i.: 
101, t m e .  1311t coiicerriiiig snfety, I 1 ~ v e  i~.evei* l w i i  

associahxl with nny clecisioln where sa,f&y was recogriiml RS n factor 
where tlie clec,isioii was not made to provide safety. 

iltr. c n ~ n s ~ , ~ , .  ‘rlien lo follow what you said, and 1 trhiiilr this is some- 
w h t  r.eciund~nf, the ~ J I S W W  t,o thatt is, if you as a crew and other crm- 
iiiornbws in:ulc recoi~inoiirl~,tions, you got very defini f e ear to your 
rec,oii) meii d ations. 

(lolone1 T ~ R M A N .  Yes, sir. 
Mi-. Cnnmr,. And if it involved snfet,y of tlie crew it got moi’e, than 

token internst : is t;lint correct? 
Colonel BORMAN. Yes, sir. 
MI-. ( ~ w , L T , .  ITnvo yolu felt very strongly aboiit safety recommcnrln- 

tioils coiiwrning the snfet-y of the CJWV that were not g i v ~ n  cr~clc~iicc 
by NASA as siich, by the hclininistsntiou? 

Colonel  ORMA MAN. No, sir. 
Mr. CATHCLI,. You feel RS n member o f  tlie crew, as one of mr nstro- 

nauts, thatj  yo11 have had the complete cooperation of NASA as s i ic l~  
in clevslopiiig yoiir p r o p n i  nncl in protectling your interest in your 
safety. 

in which w0 can guard against t R ese threaks to the lives of the 1 ~ t 3 1 1  

MI.. ~‘AT<ET,L.  ‘rhk follloT\?3 SoJTleWhFLt the qlleStioJ1 of RIr. T k C h l C l . .  

Coloiwl  ORM MAN. YCS, sir. 

i i i  11 

jrisf; 
(1 



INVESTIGATION l N T O  APOLLO 2 0 4 ACCIDENT 87 

lallged 

; some- 
:r crew 
0 your 

re tlian 

nfr. c A E E ~ ~ L .  ~ i l t l i l c  you. 

Mr. C; U~CNEY.  Co101ie1, we all recognize, 1 tliiiik I state this correc:t.ly, 
tliut, the use of purei oxygen does preseiit, severe iire haza~tis. I t l i i i i k  
wtually that, is the language used in the report and I guess there lias 
beell a great ties1 of discussion between using pure oxygen or soiw 
otller combination in the cabins of spacecraft aiid yet it puzzles iiie 
whtt.n ;you say that under tliese specific test conditions you iiever con- 
siclered fire as a. liazarti. Now, what geiierally do you consider as a fire 
I ~ ~ z t ~ r c i  in this kind of ~ i i  atmosphere? 'I'hen let iue say in trying to 
illustrate, i P  yon were going iiyto a filling station to have car serviced 
you woiilt1i1't st,rilce 111' a maitch and have a cigarette while the gas WAS 
going into tlie tank. W h a t  areas do you identify ns rather severe risks 
i n  this business of wor1;ing in a pure oxygen atmospliere 8 

Colonel IZO~~~ITAN. 1 think what) yon say about going into the giis 
statlion a t i d  strikiiig a inatch is t,rue. Mr. niiinsfclcl c m  tell you w1len 
lie flew in the N;~vy in jets lie m ~ s  w i n g  100-1)exent oxygen :til tlie 
t itlie. T h e i ~  is oxygen riglit up nbove your liead when striking iiintclics 
OIL :L commercial airliner. Oxygen per se is iiot dangerous, oiily vli(ii1 
associated ~ i t h  a fuel aiicl ignition source. Qitits frniiltly we ti id i i o i  
ihink, ant1 t,liis is n failiiig oii illy lmrt, aiicl on everyone associntrxl witli 
CIS; we (lid not, recognize the fact tliut we hac1 tlie tlimc csse.iit ials, ai1 
igiiiticm sonrce, exlensiyo fuel aiicl, of coit~'sc, w e  l aew we 11:1(1 1 lie 
oxygen. 

Mr. T E A G ~ .  Mr. Fulton. 
MI*. FULTUN. When compliiiiiis were in:& or saggest,ions hy nil y ol' 

t lit! ?Lsbroiiauts as to developments on the c:tpsule or safety, those ioiii- 
p1:iints \voidtt be rma,de eithei- t o  peol)le wlio were, i n  the in:inn-f'actiiriii~ 
teiniz for the contractor or to the prograiriii~g director. My qiiesttion is 
on liow t lm coinplaints conld be iiia.de. For a iiunibei. of yeim iiow I 
Iinvu iiit)rodncecl. :t bill to provide an inspector gcllel.ill in NASA to 
(lo iiispctiiip as an indepenclent operator reporting only to tlic Ad- 
ministrator 01' maybe tlic top assistniits, so t h t  there is 110 ol)st:ic*le 
to get,ting :I, filial juclgrneiit m c l  decisions do not Iiave to go i ip  tliroiigli 
1 ) tqIe  pushing tJie 1)rograiii. 

Now, eitlier i l l  NASA :~11 iiispwt,or geiieral is needed or the one 
iii i 110 Air Force slloiiltl be disll,:mclecl and tlie inoiiey saved. Wliicli (10 
y01t SlLY ? 

&1one1 T k m n r a ~ .  1 &in a colonel, I)nt, 1 thiiik wonld 1iai.e to clefrr 
to :t hig1ie.r r m l c  to answer that particular quest,ion. I think there is 
national policy iiivolved. I red ly  nm not, qiialified, sir. 

Mr. FUT~TON. Do you think it .woiild help if there were a, continning 
function that woi~ld permit the R S ~ I ' O I ~ S L U ~ S  to I I ~ W  coizsultntiom wi tli 
ail independent gronp so t h a t  they don't> irialte tlieir complaiiits to the 
I'eople who are piisliing t>lie 1)rograni, the contiwtor, 1101' tdle adinin- 
ist rat ors of tlic, i~rog~~ii l i  011 the opera1 iiig levr.1'1 Suplmsiiig : i i i  :id ro- 
I i a i t i ,  sees aoiiiething unsatisfactory and he tells someone in  n~i t~ l~oi~i t  y. 
Siippose they say, "We have discussed that, an(1 it is all riglit, 370111 

just go tllie:icl, hddy."  Is there redly sayone to follow up for l i i i i i?  ' 
Coloiiel B O R M ~ N .  While soine ast roiiaiits may tliiiilc they Ic11ow 

c.\-erything there is to know, it doesn't follow that they (lo. I have 
never 1xtd any problem making my position known to the proper 
people. nr. GiJrutJh's door WRS always open. I hnve never liscl any 
problem getting an ear. We weren't always granted what we nslied 

Mr. 'rMAGrJE. ibh. GUrlleY. 
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h t ,  ~iever WRS n snfoty request, t ,~ imcvJ  domi. Dr. Muoller nritl 1 11:tvt 
disci] sssd some requests mniiy times. 

Mr. TEAGIJIC. Mi.. Wydler. 
Mr. WYDJZR. Colonel, yon snid before that, tlie part icnlnr  cxcwiso 

m i s  1 e lmet i  “I1orIl?nBnrdOi~s.” Therefore, dit1 I iilidcrst nntl f 110 I’PSCIIF: 
tenni was not on duty ? 

Colon01 I ~ R M A N .  Yes, sir. ‘L’liey were to  come on tliity ak tlic coli)- 
plct.ioii of tlie test belmuse, they were to riin an eniorgrncy egress excr- 
cise. They were i i o t ,  on c1nt.y at any othcr tiinr. 

Mr. WYDLIC~L Thoy were not 011 d r i t  y v,~liile the a,stronnuts ~vc rc  in 

Colonel ~(JOTLMAN. That> is correct. 
Mr. WYDLRR. They hntl not been on dnty at] any time tlie astronants 

were iu the cnpsnlc. 
Coloiiel RorrMnN. Thnt,  is correct,. TIiry were to come on duty nf, t l ~  

cowiplet,ion so they coiild participate wit11 tlia :mtrona,ut s in n n  cxercisc 
wliich involved geltting out of the txpsiile as rnpicily ns possi1)le. 

Mi-. WYnr,m. Wbcre were they at) tlic tirnc of the, aceitlent ? 
Colonol I~ORMAN. They were prcccding toward t lie Iauncl~ pad. 
Mr. WYIKRR. ITave they ever hncl tlie i-”cs(we team on diity while 

Colonel T<OR:MAN. Not for  n 1ion11~zardo~1~ test. 
Mr. Wuna,m. Wlmt are the IiaziLrcioixs tests? 
Colonel  ORM MAN. Diirjng n laimch yo11 have them in n fire-resistant 

vehicle-in deference to Dr. Van 7hln11 T find nothing is fireproof. 
They are rencly to  go witji their equipment and hrea1,hing packs. Thr- 
ing n laiiricli demonst,ration they .ct-onltl he on diity. At, t,his time 1hc 
vehicle is completely loaded and it simulntes t~ launcl1 except yon don’l, 
fire ths booster. 

MI*. WYDT,ER. Who wns the closest inan at  the time o f  t1he nccidcnt,? 
Colonel 13onnmN. We are g ing ~7ny  awny from the recnmniencln- 

tions. T -\voiil(I be Iir2ppy to pro d a1ongIl)js line. 
Mr. T a A c , r r r c .  Theiw are 11 findings in Ilie ~)ook yon liave had  sinco 

ycst crclny. I f  yon look a t  these findings, yoii can  sce w1i:tt lie is going 
to discuss. 

tho CnpslllC? 

t>he asrtsonaiifs wcre in t,he capsule. 

MI.. WYIKTOR. T will look. 
Who was t,lie closest, man? 
Coloiiel I~ORMAN. Two or l,lirw technicians who ~ v c , i ~  standing riglit, 

beside ii. 
Rfr. WYDT,ER. Yon did not, realize tlint there WRS niip linznrd in this. 

T wonder if yoii, anyone jn NASA, or connected with NASA, 01’ tlw 
contmctor, axe nwnrc of n report that, was clone i n  P)ccerrilncr of 1965 
1)y Allnntic, Researcli Coi-1). niidcr contmc.1 I o t h  1J.S. Scliool of Acro- 
s p e c ,  Mcc1ic:iiio conccrning tlie oxtrcmc risk o f  fire t h t  cxists in tlie 
exnci instancs R S  in this c,nso. 

Colonel J<onnri\N. YCS, sir; we did R. colnpletc, sfirc?y oiirselvcs he- 
foro Gemini VTT. McThnncll Rii*craft, Go. did the stiidv. 

Mi.. W u i ) T m t .  I’hc, conclnsion of tli t i d y  was t lw  fact thRt, this waq 
extremtly hr2mrdoiis 2nd p r o h l ~ l y  t l i t  grrntcst, hnxnrtl w a s  the cnr.bon 
monoxide it self, that ,  it could caiire, nlmost instantnn~oi!~ death. Wcre 
yoii aware of that,? 

Coloiiel I~ORMAN. Not, oiily arc we aware of it, it, IIRS kmn proven. 
1 amee with yon. 

Mr. WYrmm. I am talking about the time of the accident. 

1 
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Colonel UOKMAN. As I mentioned before, I was certainly aware of 
the fact that if you had a fire it would be a very hazardous thing and 
(we had ov0rlooked the possibility. I accept my share of the blame. We 
h l  overlooked the possi*bility that we were apt t,o have a fire. 

MY. WYDLER. All riglit,. 
Thank you. 
Mr. TEAGUE. Mr. Davis. 
Mr. D A V I S .  The reason yon h v e  over 16 pounds of pressure per 

sqi~are inch in this coinrYiaiid nioclule was the fuct that t,liat was about 2 
pouiids more tlian the outside atrriosplieric pressure, was it not ‘1 

Colonel BOHMAN. 16.7 pounds per square inch absolute. 
Mr. DAVIS. Wliich is about 2 pouncls more than 4.5, that is about sea 

1 e vel a tmosplieric pressure. 
I,eakage wonld be froin the inside. 
( :doriel I~ORMAN. That, helped seal tlie Eiatcli. 
Mr. UAvis. The rettsoi~ was to 1)revent coritarriiiiation froiri tliu 

o u t  side atmosphere. 
Colonel  OHMAN AN. I t  was to Iteep air From lealting in and another 

reasoli was to liee1) tlie liatdi sealed. 
MI-. I)Avis. It was far more economical, and. siinple to m e  1)ure 

oxygen as you elevated the 1)ressure inside. 
Colonel BORMAN. Yes ; because you introtlitce rriauy 1)robleiri :we:w 

i f  yoii go tlo a dilinerit gas or a two-gas system. 
Mr. DAVIS. ‘rhe course which you decided, from all the ( M a  you 

Iiati, From all the premises you had, to lorm concli~sio~~s, was Llic safwt, 
and quickest, and you could find no reason to have misgivings aboiit, it. 

Colonel I~OIMAN. Yes, sir. 
Those organizations responsible for tlie planning, conduct3 :inti-- 
Mr. Itmism1,u. Could you identify them? 
Colonel BOKMAN. They are, under the procedures in force, the con- 

tr:ic:t,or wlio Iiad tlie responsibili/ty to  identify the test i~ heiiig 
1li~Z:Ll’d 011s. 

Mr. Run~s~wi~r~. “rFliose organizni.ions” means the cont rad or. 
Colonel BORMAN. This does not dispel the fact that NASA h:d the 

authority aiid the respoiisibility to monit)or this and identify i t ,  also. 
Mr. I ~ J A ~ S T W L I ) .  ‘1’11e IWLSOI~ I ask is becniise i t  lins heen said t1i:it 

j)rioi- t o  the time o f  tlie accident, yolit didn’t, regaid the operat ion as 
iri volving a subst :~iitial Eiaztml. 13utJ after your work on this Ilhzt~~l yoit 
\vci-e conviiicetl tlmt there were lmmrds. It> is clwr tli:it, t1ic:r.e is ;i 

1i:imid eva1n:Ltiori gap. 
Coloiiel T ~ O I ~ M A N .  Not, in my mincl .  1 1i:ive ev;xlinntocl i t  a i i d  1 11:~ve 

tlrt eiw!iiietl it, was: hazardous. 
Mr. R ~ M w E T , ~ .  But. there was n gap. 
(hlonel I~ORMAN. There was :L gap in tliat, we (lid not rccogriize it 

21s h i n g  haznrdous before the test. 
Mr. ~ J N T S I P E I , ~ ) .  Now, we have corne to  tl specific where thoso o i ’ p i i -  

izat ilons responsible failed to  idc 
(hlonel ROI~MAN. Yes, sir. 
Mi.. ~ ~ U M ~ ~ I W L I ~ .  T am of tlie opinion tlint, tliis acciclmt, is iinport ant, 

:mcl pursuing it is import>ant. But, from my personal st:Lndpoiiif, 1 :tin 
equally mxioizs to try to get to the root of the procediires tliat p r -  
tr l i l t t  et1 :L gap bet,wrleii the iicfiiiil Iinrmrcl ;ind the cvn1ii:ition niitl itleiit i -  
lic:ition of a. Iimtrd, and see :dong with the liiic? 01 qiiestioiiiiig t1i:it Nlr. 
tp i i l l t fo i i  I)ursued, wlictjlier or not i ~ r i  insppcctor ,qencr:tl or an incleymiclen t 
safety review board, such as tliosc of the Navy or the Air Force or 

ify the hazard. 
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92 INVESTIGATION INTO APOLLO 2.0 4 ACCIDENT 

MI-. ICARTH. Colonel Borman, in your recommendation ( a) where 
yoir i ~ s e  the word “manag;cment,” I msiirnc yon inpan NASA mxnage- 
nient, at the Cal’e or a combination of NASA management, at the Cape 
anti the prime contractor inanagemerit? 

(hlonel UormrnN. NASA management. 
Mr. KARTII. I f  all of those recommendations were instituted, how 

inuch time do you think would be added to the program prior t,o the 
first lsurrch ? 

Colonel UOIZMAN. I don’t believe these recommendathis would add 
much time. Tlrero are other pacing iterris, in my opinion-again you 
aro asltirig mo to  testify in areas that I admit 1 am not expert in. 

I really can% accurately evaluate the timelag in any of these. Look- 
ing ttt them now Z don’t betieve any would require a great deal of time. 

Mr. I ~ Y A N .  Coloriel, on this question of safety you raferrecl to the 
appendix (d) (7) (57). 

Colonel IJOIZMAN. Yes, sir. 
Mi.. R,SAN. Tliat, appe:tr-s to  Ir)c a i~~ernoraiidizin fro111 t lie cliief 

safnty officcr tlo the hpollo Review Board. 

Mr. I ~ Y A N .  It lists pressure testing and operations with lmzarclous 
g:tscs. When, bePorc or after t,lie accident, were those, specified as being 
11 a z ar dous ? 

(hloncl 1 3 o n ~ n ~ .  Pressure t,est,ing means pressure-testing tanks. 
M 1’. RYAN. What, are “operations with hnzardoris g tx~s ”?  
Coloi-1~1 X ~ O R M A N .  IIypcrgolic f nmes, ntitrogen, or any of tliosc t y p  

gases. Oxygen was never considered a hnzardons test gas-is t,lmt, righi, 
tJoliii 8 

Mr. WirlrAThMs. 1 think that is correct,. 
Mi-. KYAN. Paragrapli 5 sf :it cs, “Apollo procedure submittals 11nd 

I~een very delinquent i n  meeting the 3O-day time reqiiirement. The  late 
sahrrrit tal of prwcettures Iias bean I)roiight to tlic attention of NorLli 
Ainwicm Sp~tceci-afk Operations in various meetings mid correspond- 
ence. Some procecliires 11ave hcen snhmif t et1 wi t l i  as little as 2 days’ 
n 11 o I V R I ) ~  c 8s;nfct,y revi cw time.” 

1 s t h t ,  correspondelice and are summaries of t,hose meetings avail- 
able for  us? 

Colonel I ~ O R M A N .  I nrn sure they are. We do riot have them I~cl*e. 
(‘I’hc: jnformation referred t,o follows :) 

( h l O l I C 1  130RMAN. YCS, Sir. 

Chi(lf, 7’wt and Operat ions Management Ofxire, IC10 
( ’ h i d ,  8: t f r ty  Office, RE 
Owrations Checlroiit I’rocrdiires for KSC, Safety I t e ~ 7 i ~ ~  

1 .  Review of NRA 8/C 017 OC‘P stntiis dated Srptemher 16, 1966, inilirnfPs fhnl 
thr :illowable time between OUP publication and test dale j s  only R days. 

2. RSC Safety has repeatedly reqiiested 30 clays f o r  review of procwiiires, hiit 
to (late, a worlcahlr solution has not been established to asslire our receivinq the 
procwlnrcs by the rpyuired date. 

3. ’ 1 ’ 1 1 ~  prosml ~ ( ~ h e d i i 1 ~  for R/C, 01 7 001’ piihlicaI?ion is not nc.c~l) ta l t l~  to I<SU 
Safety. JtlC-I must have a minimum of 14 working clays to give the proc.e(lurt% 
proper review. 
4. TCID recliiests that  your office initiate action to eliminate the aforementioned 

problein. 

Mr. J. Siininon~, SCO-63 
Chief, Operations Safety Branch, &AS-23 
OW-PO- -I<462O, GOa Servicing Systwn Test, and OCP-1’0 -K4G2I, G I 1 2  Servic- 

1. Ai ibjcct  :)rocctliirw wrrc receivril on the rnnrnirig of Map 2, 1966, with the 

JoIIN R. A’FKINS. -- 

iiig Flystern Test 

(’over letter stating that the tests were scheduled for May 2 and 4, 1966. 
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8. It is not normal for this office to  approve a flimsy copy of the checkout pro- 

cedures. We can make comments on flimsy copies, but i t  appears that moat pro- 
cedures are changed before they are published in the hardback copy. 

3. The two subject procedures do not have a NASA Systems Engineer’s signa- 
ture, so we must assume that the NASA Systems Engineers do not approve the 
procedures. 

4. By receiving these procedures with only one day to review them, this office 
cannot review them properly. 

5. These two procedures will not be reviewed nor approved until a NASA Sys- 
tems Engineer’s signature has been affixed. 

6. Further flimsy copies of any procedure will not be approved by this office. 
We will subniit coniments only to flimsy copies. 

7. These two tests do not have KSC Safety approval at this t h e ,  and ICSC 
Safety will not condone the running of these tests with GOz and GH2 in the 
MSO until we have received and reviewed the piqoper procedure. 

Chief, Safety Division, &AS-2 
Manager, Apollo CSM Operations, SCO-8 
Transmittal of Apollo S/C 011 Ikehnical Information 
Ref: Your ineino dated April 26, 1966, same subject 

I. Based upon tlie information contained in the referenced inemo, NAA was 
requested to prepare a package showing documents aiiticipated submittal date. 

2. NAA’s response is enclosed. ‘It should be noted that in most cases tlie sched- 
uled transmittal dates do not comply with tlie 30-day pretest, safety review re- 
quirement. It should be further noted that  niost of these cases concern d o ( ~ ~ -  
inents previously approved for S/C 000 and tlia t the coiiterit is virtiliillly iden- 

3. Due to the advanced schedule that has been initiated for S/C 011, it is our 
feeling that the dates presented by the contractor in the enclosure represent 
the “best possible” aiid can uot be improved. 

4. If these dates are not satisfactory then the utilization of filnisy or ad- 
vance copies for ICs0 and ErlxORS safety reviews must be reconsidered. 

5. If this is unucaceptable, &AS should contact PPR arid negotiate the ye- 
sulting SJV schedule impact. 

6. This oflice will insure delivery of the clocumeiits to  IZSC Safety a t  the 
earliest possible date. 

JOHN. T. M C G ~ U G H .  

ticill. 

CEOIWE r r .  SASSWN. 

MAY 9, 1066. 
- 

John I?. Kennedy Space Center 
National Aeronautics and Space Adiuinistration 
Kennedy Space Center, Florida 
Attention Manager, Apollo CSM Operations (SCO-8) 
Contract NAS 0-150, Safety Signifioant OCP’s 

In order that the current status of safety significant documentation submittal 
for CSM 011 may be more fully understood, enclosures (1) through (5) are 
anbiiiitted for your attention. It should be noted that tlie only areas where 
NAA has not met tlie full 30 ( b y  safety review requirements are a liriiited 
iiuinber of OCP’s a s  ean be identified from enclosure ( 3 ) .  The uiider-sul~pr~L 
o€ the 39 day safety review is 1)rimarily a result of a facility Oltl) coiqres-  
sion of 14 days and coinpression ‘of the launch schedule. You are assured that 
N U  is making a determined efl‘ort lo recover as much of the 30 day review 
tiiiie as possible and will continue this effort. 

i t  may be to the advantage cvf the KSC Safety Office to reconsider i ts  position 
of Ibot reviewing advianeed copies of OCP’s in respect to those O C P s  showing 
under-support. An advanced review in combination with the complete file of 
specifications and drawings, currently in possession of KSC Safety Office, plus 
the knowledge that in most instances the OCP is a rerun of S/C 00‘3 procedures, 
may reduce review time on tlie final released OCP to la degree that schedule iin- 
pacts can be avoided. 

The NAA Apollo System safety personnel will be most happy to assist in  any 
way possible to support your safety perwnnel in their reviews of procedures. 

Transmittal of 

i i V T ~ l t ~ ~  AMERICAN AVIATION, INC. 

Bireotor, ApotZo OHM Operations, Florida Facilitv, Space and Ihformation 
J.  L. PEARCE, 

8’ystems Division. 
78-758-67-~01. I, NO. 3-7 
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Status of safety significant OCP’s for SIC 011 

- . __ - 
FO-K-0007 countdown ._.. -. - - -. _. - 
F 0-K-0033 countdown dem onstra- 

3031 CSM altitude chamber test. - -. 
FO-K-0035 combined systems test. - 

tion. 

FO-K-O03RS/C hypergolic loading.. 

FO-K-1096 water glycol servicing 
svstem test. altitudo chainher. 
MSOB. ’ 

FO-K-1210 water glycol servicing 

biiildup. 

FO-K-3060 C/M,  S/M, CSM or 
ST,A transportation and handling. 

~ 0 - ~ - 3 0 7 1  C/M-D/M mate ___.... 
FO-K-3071A r/M-S/M mate- _..__ 

FO-K-3045 L K S  buildtlp. -_. -. . . . . 

FO-K-311’2 LES/DI’U t o  C/M date/ 
clemate and thrust vector allne- 
ment verification. 

PO-K-3113 C/M L E S  wciqht arid 
balance antl t l m s t  vector alinr- 
ment 

FO-K-3116 CSM/Sl,A mating._ 
FO-K-3117 S j C  transpoitation to 

pad and mate. 
FO-K-4058 electro explosive de- 

vices receiving insprction, storage 
and pieinstalla1 ion clieckont. 

FO-K-406.5 LES irintor rrceiving, 
insprrtion, stoi aqr ,  and handling. 

PO-K 4088 pitch control inotirr, 
icceiving inspcct ion, storage and 
Iiandling 

FO-K-401i7 Iettiqon inotoi rrcriving, 
inspection, storagtb, and liandlin~. 

170-IC-4070 C/M IN‘S functional 
ant1 leak test. 

antl functional test. 
FO-K-4072 S/M RCS quad leak 

FO-K-4074 SPS hinctiond and leak 
test. 

tion antl  rrmoval. 

tional tcst. 

FO-K-4079 SLA ordnance installa- 

FO-K-4082 propulsion pad func- 

FO-K-4088 SI’S Inrl s~rvicinp sys- 
ttwi test, manual control, I,<‘ 31. 

FO-K-4089 RPS o \ i d i ~ r r  servicing 
systrir l r s t ,  manual control, I,C 
31 

1”-K 4231 S/A STMRPS fuel S P I V -  
iciricr lest, rnanrial control, I,(’ 34. 

FO- R-4237 S/M RC’S oddizei 
servicing system tcst, manila1 
control I,(’ 34. 

FO- K-4213 hclinrn servicing system 
twt, rnariual control, IX 34. 

Date 
trans- 
nitted 
NASA 

sa,fet,y 

~ . . . . . . - 

. . . . - . . - 
Nay 4 

Qpr. 22 

4pr. 14 

9pr. 22 

4pr. 14 

_do _._ 
May 6 

.do _ _  

A ~ I .  14 

Mar. 

Apr. 14 
Apr. 22 

A p r .  14 

.do 

(1 0 

_do. . 

Api . 
Apr. 22 

Apr. 

Apr. 14 

Apr. 27 

May 3 

.....~. 

A rrr. 30 

Date 
sched- 

iiled for 
trans - 

mittal to  
NASA 
safety 

July 30 
July 12 

Iuiie, 2 
. - . . . - . 

luly 21 

. . - . . . 

- ~ . - . ~  

.- -~. .  

__._. 
~-.. 

. . . -. -. . 
_._. 

._.._ ~..  

. . . - -. . - 

.~ 

. -. . . -. . 

...... ~. 

. ~ ~ . .  ~ 

~ . .  

~ . . . . . . . 

..._.~.~ 

. . . -. . . . 

. . . . . . . . 

. - - -. -. . 

._do. ~. 

. - . . . . - . 

._.. 

Map 1: 

May I t  

.....~. 

Remni ks 

7 dnys for safety review, OCP is very 
similar to S/C on9 0033 except Cry0 
is used. 
days for safety review. 

6 days for safety review OCP is very 
similar to S/C 006.0035 except test 
is conducted in altitude chamber. 

‘ days for safety review, OCP com- 
bines OCP’s 4082, 4622, 4624, and 
4700 as approved for SIC: 009. 

7peration completed. 

J)n. 

no. 
Do. 
1 ) O .  

10 days for safety review. 
7 days for safety review. This is an 

“A” revision to the basic which 
has hat1 t,he full 30-day review 
period. 

i0 days plns for safety review. 

I)o. 

I h  . 
Do.  

Operation coinpleted. 

730. 

110. 

n o .  

OCP approved by KSC safety. 

T)O. 

l h .  

30 days plns for safety review. 

7 days for sa.fcty review very similar 
to OOP 4074 as npprowd lip RSC 
safety also was usrd on S/C 009, 
all specifications and drawings 
have bem avl rovrd. 

10 (jays for safet,y review similar to 
yrocedure uscd on S / C  009, ell 
sleciflcafions and drawings have 
heen a])] rovrd. 

14 days for safety revirw, sirnila,r to 
Iirocwlnres nscd on S/C 009, a l l  
ST rcific:ations and drawings have 

hrrn an1 rovrd. 
7 tiam for safct,y review, sirni1a.r to 

OCl’ usrd on S/C 009, all sgrcifica- 
tions m d  c!r~wlngs have heen 
approvrtl. 

10 r’avs for snfcty revirm similar to 
O C f  usrd on S/C 009, all s&,ecifica- 
tions and drawings have been 
q)proverl. 

I 

31 

a2 

33 

34 

3.5 

36 

37 

3% 

39 

40 

41 

43 

44 

45 
46 

47 

4R 

f 

i 

I 

1 

P 

f 
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:hamber. 
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4624, and 
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.?W. 
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31 

32 

33 

34 

35 

3t 

Si 

3t 

3: 

44 

4 

4: 

4 

4 

4 
4 

4 

4 

4 

6 

6 

5 

6 

5 

5 

5 

5 
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Stuttis o j  safety siy,bijicunt OCP’s for SIC 01 1-Continued 

0 0 1 ’  

’O-I(4249 I A O z  servicing systein 
test, manual control, TAG 34. 

vO-K--4262 I,Hn servicing syslern 
test, inariual control LC 34. 

PO-K-4264 fuel serviciiig system 
test, propulsion test complex. 

FO-K-4601 oxidizer servicing sys- 
tem test, propulsion test complex. 

?O-K-4602 pressurization servicing 
systems test, propulsiou test 
complex. 

!‘O-K-4615 fuel cell and cryo servic- 
iirg cryogenic test facility. 

?0-K-4616 cryogenic storage system 
verification, cryogenic test fa- 
cility. 

PO-K-4617 Sf: ordnance installa- 
1,ion arid reinoval. 

FO-K-4818 LMa servicing system 
test, manual control, cryogenic 
test facility. 

FO-K-4619 LO1 servicing system 
test, manual control, crygoenit . - -  
test‘facilit y. 

PO -K-462’2 81’8 tanking/detanking 
1,C 34. section 1. A C E  coutrol 
sectioil’2, nianual ‘&control. 

FO-K-4624 C/M HCS tankiiig/de 
tanking LC 34, section I ,  ACE 
control; section 2, manual control 

FO-K+700 S/M RCS tanking/& 
tanking LC 34, section 1, ACE 
control; section 2, manual control 

FO-K-4736 fuel cell cryogeiiic serv 
iciiig, LC 34. 

FO-K-4738 uyro verification tcst-. 
FO-K-4741 fuel cell servicing, LC-3’ 

FO-K-82’27A S/M RCS yuantitj 
gaging systeiri calibration. 

FO-K-8236 gas clnoniatograpi 
analysis system and checkou; 
PIA.  

FO-K-9179A LH? transfer uni 
(514-026). 

FO-K-9180A LOz transfer uni 
(S14-032). 

FO-K-9187A LO2 mobile storag 
unit (S14-066). 

FO-K-9188H I,Ma mobile storagi 
unit (S1.l-066). 

FO-K-9882 ground equipment load 
ing RCS propellant. unit (SI4 
057) hypergolic test facility an( 
launch complexes. 

PO-K-9883 ground equipment load 
iug RCS propellalit rmit (Si4 
063) hypergolic test facility an1 
launcli coiiipleres. 

11’0-K-9885 loading and rtnloadirii 
S Y S  propellant unit (S14--058 
for propulsion 1,est complex ani 
l:lunch conll,lexes. 

FC-K-9886 1?ading and uriloatiln 
SPS urouellarit iiriit (Si4-058 
for urouuision test coiriulex ani 
lwnich bmplexes. 

VO-I-10004 S C  installations aril 
removals. 

Date 
trans- 
witted 

NASA 
safety 

___._. 

dw. 1 

darch 

March 

May 8 

Apr. 29 

Apr. 14 

- -  do .... 

Apr. 2: 

Apr. 1 

_-do_ - 

. -do_.  

.- do ... 

. . -. . - - 

A p r .  1 

-do . 

May 

I h t e  
sched- 
(led for 
trans- 
iittal to 
NASA 
safety 

Remarks’ 

days for safety review, all specifiea- 
tions and drawjngs have beer1 
appi oveti. 

no. 
)peration coiiiyleted. 

U O .  

D O .  

3CI’ approved by KBC safety. 

rlo. 

7 days for safety review, similar to 
O C P  used on  S/C 009; specifica- 
tions and drawings have been 
approved. 

Operation completed. 

7 days for safety review, same as 
approved for S/C 000; all speci- 
fications and drawings have been 
approved. 

Do. 

Do 

7 days for safety review, OCf‘ is 
almost identical to O C P  4616 
which is approved by KSC safety. 

30 days plus for safety review 
7 days for safety review, OCP is al- 

most identical to OCP 4616 which is 
approved by KSC safety. 

30 days plus for safety review. 

7 days for safety review, coinplettt 
package: specification drawings 
and manual has been approved by 
KSC safety. 

OCI’ approved by KSC safety. 

D O .  

D O .  

1)o. 

Safety review not required for S/c! 
011 per agreeiiient with K S C  
safety; same as O C P  approved for 
SIC 009. 

no. 

30 days plus for safety review. 

1 )o. 

b days for safely review very similar 
t o  O C P  approved for S/C 009. 

_ _ _ _ _ _ _ _  
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Subject : Apollo S/U 017 OCP Safety Review 
NORTR AMERICAN AVIATION, INC., 
Manned Xpacecraft Operations Building, 
Kennedy #pace Center, Florida. 
Attention : Mr. J. L. Pearce 

arid Range Safety approval : 
GENTLDMEN : The following listed Apollo S/C Ol7 OCP's are requested for ICs(: 

CCP N o .  
o005 
O W  
0033 
0038 
31 12 

311 G 
4070 
4074 
4617 
4736 
4747 
I<-5114 
IC4720 
K 4 7 2 1  
IT4723 
IC4725 
rc-4727 
R-4729 
IC4731 
IC4732 
IC4733 

IC-473 5 
K-9187 
JC-91 ,e% 
JC-9885 

rc- 9886 

I<-9!M1 
IC-9942 
IC-100.27 

IC-4734 

Title 
Integrated Test with Launch Vehicle Simulator 
Countdown 
Countdown Demonstration 
S/C Hypergolic Loading 
IIES/J3PC to C/M Mate/Demate R: Thiirst Vector Alignment 

S/C Transportation to VAB and Mate 
G/M RCS Functional and Leak Test 
SI'S Functio~ial and Leak Test 
S/C Ordnance Installation and Removal 
Fiiel Cell Cryogenic Servicing, LC-39 
I'ropiilsion GSE Leak Check 
Water Glycol Servicing System Test, VAR 
1Ieliuni Servicing System Test, ACE Control, MSS 
I-Ielinni Servicing System Test, Manual Control, MRS 
SI'S Fuel Servicing System Test, Manual Control, MSS 
C/M RclS Fuel Servicing System Test, Manual Control, MSS 
SPS Oxidizer Servicing System Test, Manual Control, MSS 
S/M TLUS U'nel Servicing System Test, Manual Control, MSS 
BRM RCS Oxidizer Servicing System Test, Manual Control, MSS 
J& Servicing System Test, ACE Control, MSS 
I& Servicing Systeni Test, Manual Control, MSS 
T L h  Servicing System Tes't, ACE Control, MSS 
T102 Servicing System Test, Manual Control, MSS 
1102 Mobile Storage Unit (S14-066) 
1111~ Mobile Storage Unit (814-066) 
I m d i n g  and TJnloading SPS Propellant Unit (Sl4-059) for  Propulsion 

Jmacling a n d  TJnloa(1ing SPS Propellant Unit ( S14-0158) for Propulsion 

Cnlibrn tion o f  Propellant Ma 8s Measiiring System Using Oxidizer 
Calibrntion of Propellant Mass Measuring System Using Fuel 
GSE Evacuation and Rejnstallation--L~-39, r a d  A 

Verification 

Test C: ompl ex and JJau n ch Complex e s 

'Pest Complex and Launch Complexes 

The €allowing listed Apollo SJC? 017 OCP's are  required for ICs@ Safety infor- 
mfttion and update : 
CCP No.  Title 
3045 LES Build-np 

RllF CSM/SLA Mating 
4058 Electro Explosive Devices Receiving, Inspection, Storage and Pre- 

4072 S/M RCS Functional and Leak Test I 

4079 
4738 Pyro Verification Test 

The North American Aviation, Inc. S/C 017 OCP status dated September 16, 
3966, shows six (6) days between OCP publication and test date. This schedule 
is not acceptable to ICSC Safety. For proper review of tests conducted at KSC, 
ICSC Safety will require a rninirnum of fifteen (15) working days. 

I t  is requested that NAA initiate action to assure KSctJSCO that the above 
listed procedures required for Safety approval be submitted with sufficient time 
for proper Safety review. 

Your cooperation is appreciated. 

30'7 1 c:/nwmI M R ~  P 

installation Checkout 

S T,A Orilnanm Installation and Removal 
I 

I 
, 

Sincerely you~'s, 
ERNEST N. SIZEMORE. 

Clticf,  Planning and Technical Support Of ice .  
I 

O C P  N 
0005 
0007 
00.33 
0038 
3112 

3116 
4070 
4074 
4617 
473G 
4747 
K-53 
JC-4'i 
r4'1 
IC- 41 
K-47 
I<- 4' 
K-4' 
1<4 '  
R-4' 
K-4 
K 4  
K-4 
K-9 
1<-9 
K-4 

IC-E 

I<-$ 
IC-! 
K-: 

oc 
304 
30: 
31: 
40! 

40 
40 
47 

r 
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Date : Sqiteniber 30, 1906 
llequirements & Analysis Branch, KG-1 
(%id, Operations Safety Branch, NE-1 
Apollo S / C  017 OC1’ llequest for KSC: Safety Review 

I .  l’lease submit the attached list (Enel. #1) of Operations Checliout l’roce- 
(lures to KSC Safety for review and approvd. Encl. # 2  contains a list of OCX’s 
which RE-1 requires for update. 

2. Review of NAA S/C 017 OClP Status dated Sel)teinber 16, 1966, indicates 
tliat the allowable tililt! between O(XJ 1)ublicat ioii aiid test date is only ti (lays. 
KSC Safety has repeatedly asked for  80 days for review of procedures, but a 
\wrk;ible solutiou has not l,eeii established to get these Irocedures to us  by 
the required date. 

3. The present schedule for  S/C 017 OCP publication is not acceptable to 
I iSO Safety. 1LK-1 niust have a minimum of 14 working days to give the yro- 
cedures propes review. llequest your offlce iri’itiate action to get these procedures 
to RE-1 with sufficient time allowed for proper Safety review. 

O U P  N o .  
0005 
0007 
0033 
0038 
3112 

3116 
40.70 
4074 
4617 
4736 
4747 
I<-5114 
IC4720 
K-4721 
1<-47%3 
K 4 7 2 5  
K-4T27 
I<-4729 
1C4731 
K-4732 
IC4733 
K4734  
K4735 
IC-9187 
K-9188 
K-9885 

K-9886 

K-9941 
K-9942 
K-10027 

O C P  N o .  
3045 
3071 
3116 
4058 

4072 

JOHN T. McGoua~ .  

OUl’S FOR KSC SAFETY REVIEW AND APPROVAL 
OC‘P t i t le  

Integrated Test with Launch Vehicle Simulator 
Coun tdow 11 
Countdown Demonstration 
8 / 0  Hypergolic Loading 
LEIS/BPC To O/M Mate/Demate and Thrust Vector Alignment 

S/C Transportation to VAB and Mate 
C/M RSC Functioiial and Leak Test 
SI’S Functional and Leak Test 
S/C Ordnance Installation and Removal 
Fuel Cell Cryogenic Servicing, I&-39 
Propulsion GSM Leak Check 
Water Glycol Servicing System Test, VAB 
Helium Servicing System Test, ACE Control, MSS 
Helium Servicing System Test, Manual Control, MSS 
SI’S Il’uel Servicing System Test, Manual Uontrol, M S S  
C/M ItCS Fuel Servicing System Test, Manual Control, MSS 
SI’S Oxidizer Servicing System Test, N’anual Control, MSS 
S/M ltCS Fuel Servicing System Test, Manual Control, M S S  
USM ILUS Oxidizer Servicing System Test, Manual Control, MSS 
LIIa Servicing Systein Test, ACE Control, MSS 
LIIA Servicing System Test, Manual Control, MSS 
LOL Servicing System Test, ACE Control, MMS 
LoJ Servicing System Test, Manual Control, MSS 
LO2 Mobile Storage Unit (S14-065) 
LI% Mobile Btorage Unit ( S14-066) 
Loading and Unloading S1’8 Propellant Unit ( S14-059) for Proyulsion 

Loading and Unloading SPS Propellant Unit ( S14-058) for  Propulsion 

Calibration of Propellant Mas s Measuring System Using Oxidizer 
Calibration of Propellant Mass Measuring System Using Fuel 
GMIC Evacuation and Reinstallation Le-39, Pad A 

Verification 

Test Complex and Launch Complexes 

Test Complex and Launch Complexes 

OCPs  RE-^ REQUIRES FOR UPDATE 
O C P  t i t l e  

LE8 Buildup 
C/M-S/M Mate 
CSM/SLA Mating 
Electro Explosive Devices lleceiving, Inspection, Storage aiid l’re-In- 

S/M RCS Functional and Leak Test 
SLA Ordnance Installation Removal 

stallation Checkout 

4079 
4738 Pyro Verification Test 
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Mr. RYAN. Can you describe what efforts were made by the Safety 
ltcview Itonrd t,o rcqiiirc, t Ire ooiitructor to submit their plans within 
no days? 

Colonel BORMAN. I can Gay that there were no- plans required for 
this particular test. There was nothing amiss as far as t,he Safety 
Review Board goes, because there was no requirement for a safety 
review 01 this t,est. 

\ I  
Mr. RYAN. What does it refer to? 
Colonel BORMAN. A hazardous test. 
Mr. RYAN. Which hazardous tests were not submitted on time? 
Colonel BORMAN. I would have to  check. 
Mr. RYAN. The Review Board is suyillg tha t  Ithere had been a faillire 

n,nd tIrat this has been repeatedly 13roiiglit to ihc n t t m t i o n  of Nor111 
American. 

Colonel BORMAN. That is right. 
Mr. RYAN. 1 wcliild t,Eiink this woiild be of inter*cst l o  ~ J I P  (’om- 

haznrdous t,est,s were notj properly sul;m~it,ted to tjhe Re- 

CoIone1 I~ORMAN.  We will have. to get thatj information. 
Mr. WYTITJCR. Looking at  those four recommendations that, yon have 

listed on the screen, what changes woinld they require in  any present, 
NASA aiit8horitjy or Nortb American procedures ? 

Colonel BORMAN. Pad crew personnel had not, been given instrim 
tjon in emergency opening of the hatches. It, would have t,o be 
chnnged ; it won1 d h R , V ~  to be implemented. 

RJr. WYDLICR. I f  we aslml NASA if they were doing those things 
the day hcforc the accident, they would have said they were doing them 
all. T I w e  isn’t, anything they woiildn’t 11ava admit d they were not 
doing. They would say they were doing all that, i f  w e  nskcd thcm, 
tho day before the accident; wo~ildn’t~ t,hey? 

Coloiid BORMAN. Yes, sir. It jmplies more tjhan what they were 
doing. We want management to monitor and review all teshs, not 
merely just the ones that Iiave been designated as “hazardoiia.” 

Tf ,yo11 h n t l  asked NASA if they ~7ere  doing i t  for n hne:doiis test, 
Ihey would have snid “Yes,” and they woiild have R,nswereti yon t,ruth- 
fully. The difference between a hazardoiis test and a noirliaxnrdous 
one resulted in n coiisiderable differencc, in the approach to tJhe test,. 

Mr. ( ~ U V I W .  This finding arid these recornmendat,ions are cerl ainly 
worthwhile. As a matter of €act, they probably would not liavo made 
any diffei-cnce in this accident; woixld they? 

(hloncl  IZORMAN. Kxcepi, for the first, one, 
Mr. GURNEY. You couldn’t, avoid this accident with al l  these i n  effect, 

isn’t t,hat, right? 
(:oloirel I~ORMAN. Yes, sir.  
MY. I~YAN.  Heforo we lm~ve {,his question, perhaps Ih .  Thompson 

would liks to comment on 1 his me1nor;Lntlnm. Perlinps he miglil, provide 
an example of tlie kitid of procedure which was not submitted in ad- 
vn i i c~  a n d  : ihut,  wliich t bcrc was oonsiclcmble courwpontlencc.,. See 
page ((1) (7) (55’). What j s  tlhe reEerencc to  ? “The late submittal proce- 
durcs 1mve repeatedly bcen broiiglit to tlre ntt,ent,ion of North 
hmericnn.” 
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iafety 
N i t h i n  

ed for 
Safety 
safety 

\ I  

ne 8 

f ai ’1 w e  
North 

nstmic- 
to he 

t,hi ngs 
g t,Iiem 
are not 
1 them, 

HIS test 
L truth- 
,urdous 
lie test. I 

i rt,tzinly 
e made 

1 effect, 

,1111’son 
) r o v i de 
in ad- 

ce. See 

North 
1 pime- I 

1)r. ‘fIrOMPsoN. I n  (d)  ( 1 : k l O )  there is paragtlaph 7 ,  investigat,ion 
of inetliotls presently iised t,o itleii tify l~i~isards in do(;uriient, emergency 
procodiir*es. It, is ai)piidix I,, pwels 1% t,lirougti 17. I t  is ])age 1:)-10. 

“Ilnvestigatioii of iiie1,hods presently iised to identily hamrds and 
document ernergenc:y procedims.” This matter is discussed in consid- 
erable tlot,a,il in that paragmldi. 

Mr. I~YAN.  Can you doscribe ;I, Iinzlardons Lest about wliicli tho safety 
office coiiiplaiiied because it, was iiot siibniitited on tiirio ‘1 

nr .  T i i o B f i m j N .  1 a in  not, familiar with t,he specific wse referred to  ; 
I cannot c1escril)e it to  you. 

Mr. RYAN. Ilid your Review noxrd questioii the anthor of this 
No. ti? 
DY. TIIOMYSON. ‘l’h p i o l  tlet,eriuinetl that and t,ells you about, that ; 

tho pano1 wroto lhis report,. ‘1’1ie-y are the ones that, spent, tiino in look- 
ing into those ni;ttt,ers in det,ail. 

Mi-. RYAN. Is there ariyorLu preseiit in ihe rooi1i who oaii :~nswer 
thls cjnestion ? 

Dr. TIIOMIJBON. Not ut this time. 
Mr. EYAN. Who coiilcl ? 
C~oloncl I~ORMAN. T h e  gen tleinan wlio wrote tlia t ineinomiiduni. 
I h .  THOMPSON. B1r:mlc, you ;me not familiar wit,li it. 
Colonel 1 3 o i : ~ n ~ .  I am. Pttniiliar with t,he lack tJmt we tallmd tu  the 

man. The only thiiig we lrriow as far as specific tests were in that 
rneinorwiduni. They did not involve inarined flights. 

Nil*. Wna,iA&ie. I can give you an example. 1 don’t kiiow if it, is in 
specific, coi-respondence, or so forth. But a test will come up where 
we will liavo t,o pressixi-o a tank. We will linow about it 2 days in 
advance. It, is a n ~ w  requiren~cmt. I cannot give specific mernomnda 
he is talliing ahout, but most probably it involves the hypergolic o r  
cryogenic loading on coinplex 34. We can get you tliat inforrrrathrl. 

MI. .  I ~ Y A N .  It would be helpful to  htLve that for the record. T t  cer- 
tainly leaves 1,110 impression of it major negligence oil a 1iiniil)er o! 
occasioiis. 

Colonel ~ ~ O I M A N .  Tliere was same concerii &out t,lie people who 
conducted this investigation being NASA people. ‘l’he person who 
signed that document, is iii t,ho NhSA4 safety office. One of the dangers 
of asking people to investigate themselves is that t,liey sometimes be- 
coizle overzealous when people who a1‘e supposed to  respond to thein 
do not do so in tlis manner that they tjhink is appropriate. 

Mr. TIGAGUE. We would appreciate having that information fur- 
nished for. the record. 

(The information referred to follows :) 

Chief, Test and Operations! Maiiageulent Office, ICE. 
Chief Safety Office, RIG. 
Operations checkout 1)rocedures for 1CSC safety review. 

1. Review of NAA S/C: 017 OUP status dated September It;, 1‘3B(S, iiiclicutes 
that the allowable time betweeii OCI’ Imblicatioii and test (late is oiily 8 days. 

2. KSC Safety has repeatedly requested 30 days for review of procediires, hut 
to date, a workable solution has not been established to assure our receiving the 
procedures by the reqnired date. 

3. The present schedule for S/c  017 OCP publication is riot acceptable to KS(Y 
Safety. RE-1 must have a minimum of 14 working days to give the yrocedures 
proper review. 

OCTOBElc 5, 1(%%% 

I 
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4. R E  requests that  j-onr office initiate action to elirnj~late the aforementioned 
1 ) u  hlein. 

JOHN It. ATRTNR. 

M A Y  2, 1966. 
11r. #J. Si~nmons, SCO-63. 
( ’ h i d ,  Oprrn tions Safety Branch, QAS-23. 
OC’P-FO -R4620, GO2 Servicing Syst~ni Test, nnd OCl’-NTO-R-4C121, GI& SWF’~(’- 

irig System Test. 
1. Subject procedures were received on the morning of May 2, 1966, with the 

cover letter stating that the tests were scheduled for May 2 ant1 4, 1 9 G K  
2. It is not normal for this ofice t o  approve a flimsy copy of the checkout 

procedures. We can make comments on flimsy copies, but it appears that  most 
procedures a re  changed before they are  published in the hardback copy. 

3. The two subject procedures do not have a NASA Systems Engineer’s signa- 
ture, so we must assume that the NASA Systems Engineers do not approve the 
procedures. 
4. By receiving these procedures with only one day to review them, this office 

cannot review them properly. 
5. These two procedures will not be reviewed nor approved until a NASA 

Systems Engineer’s signature has been affixed. 
6. Fiirther flimsy copies of any procedures will not be approved by this office. 

We will submit comments only to flimsy copies. 
7. These two tests do not have KSC Safety approval a t  this time, and ICRC 

Safety will not condone the running of these tests with GOz and GH2 in the MSO 
until we have received and reviewed the proper procedure. 

JOHN T. MCGOIJGH. 

MAY 18, 19643. 
Chief, Safety Division, &AS-2. 
Manager, Apollo CSM Operations, SCO-8. 
Transmittal of Apollo S/C 011 Technical Information. 
Reference : Your memo dated April 26,3WG, same subject. 

3.  Based upon the information contained in the referenced memo, NAA wns 
requested to prepare a package showing documents anticipated submittal date. 

2. NAA’s response is enclosed. It should be noted that in most cases the 
scherluled transmittal dates do not caomply with the 30-day pre-test safety review 
requirement. It should be further noted that most of these cases concern docn- 
ments previously approved for S/C 009 and that the content is virtually identical. 

3. Due to the atlvanced schedule that  lias been initiatcd for SIC 011, i t  is  our 
feeling tha t  the dates presented by the contractor in the enclosnre represent the 
“best possible” ancl can riot be improved. 
4. If these dates arc  not satisfactory then the utilization of flimsey or advance 

copies for ITS0 and IGTORS safety reviews must be reconsideretl. 
5. If this is unaccepta~ble, &AS shoiild contact PPR and negotiate the resiilting 

SJV schedule impact. 
6. This ofice will insiire delivery of the clocuments to KSC Safety a t  the 

en rlj est possible cla te. 
GEORGE T. SASSEEN. 

M A Y  9, 1968. 
Jolin 3’. Kennedy Space Center, 
N a f i o m l  A eronnictics a n d  Space Adnafnistratioii, 
Xcnmed?! Spnoe Center, Flu. 
(Attention Manager, Apollo CSM Operations (SCO-8)  ) . 

CONTRACT NAB 9-150, SAFETY SIQNIFICANT OCP’R, STATUS OF TRANSMITTAL O F  

111 order that the current status of safety significant documentation submittal 
€or CSM 011 may be more fully nnderstood, ~nclosures ( 1 )  through ( 5 )  Rre 
snbxriittetl for your attention. It shoulii be noted that the only areas where NAA 
has not inet the full 30 day safety review requirements are  a limited number of 
001”s as can be identified from enclosure ( 3 ) .  ‘I’hc under-support of the 30 day 
safety review is primarily a result of a facility ORD compression of 14 clays and 
compression of the launch schedule. You are assured that  MAA is making x 

ni 
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INVESTIGATION INTO APOLLO 2 0 4 ACCIDENT IO1 
determined eEort to recover as rnuch of the 30 day review t h e  as possible and 
will continue this effort. 
It may be to the advantage of the I<SC Safety ORice to uecwrisider its positioii 

of llot reviewing advaiiced copies oP the O C P s  in respect to those OCP’s showing 
under-support. An advanced review in coinbiiiation with the complete file of 
s1)eeifieations and drawings, currently in possession of ICSC Safety Office, plus 
the knowledge that in most instances the OCP is a rerun of S/C 009 procedures, 
iriay reduce review time on the final released OCP to a degree that sclirdule 
impacts can be avoided. 

The NAA Apollo Systems Safety personnel will be most happy to assist in 
any way possible to support your safety personnel in their reviews of procedures. 

3. L. PEARCE, NORTII AMERIOAN AVIATION, INC., 
Director, Apollo C E U  Operations, Florida Paolility, Space and Informa- 

tion Systems Divis ims.  
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Subject : Apollo S/C 017 OCP Safety Review. 
NORTIT AMERICAN AVIATION, INC., 
Manan71cd 8pacecrrcf t Operations Building, 
K e n m d y  ,Space Center, Pla. 
(Attention Mr. J. L. Pearce). 

KAC and Range Safety approval : 
OCYP No .  and Title: 

GENTLEMEN : The following listed Apollo S/C 017 OCP’s are i.equest~d for 

0005 Integrated Test with Launch Vehicle Simulator. 
0007 Countdown. 
0033 Coixntclown Demonstration. 
0038 S/C I-Iypergolic Loading. 
3112 LESJBPC to C/M Mate/Demate Rt Thrust Vector Alignment Verifica- 

3116 S/C Transportation to  VAB and Mate. 
4070 C/M RCS Functional and Leak Test. 
4074 SPS Functional and Leak Test. 
4617 S/C Ordnance Installation and Removal. 
4736 Fuel Cell Cryogenic Servicing, LC-39. 
4747 Propulsion GSE Leak Check. 
K-5114 Water Glycol Servicing System Test, VAB. 
K-4720 Helium Servicing System Test, ACE Control, MRS. 
IC4721 Helium Servicing System Test, Manual Control, MSS. 
Ic-4723 RPS Fuel Servicing System Test, Manual Control, MSS. 
IC4725 CJM RCS Fuel Servicing System Test, Manual Control, MSS. 
IC4727 SPS Oxidizer Servicing System Test, Manual Control, MSS. 
IC4729 S/M RCS Fuel Servicing System Test, Manual Control, MSS. 
IC4731 CSM RCS Oxidizer Servicing System Test, Manual Control, MSS. 
IC4732 L€12 Servicing System Test, ACE Control, MSS. 
I<-4733 I,€& Servicing System Test, Manual Control, MSS. 
IC-4734 LO2 Servicing System Test, ACE Control, MSS. 
R-4735 LOa Servicing System Test, Manual Control, MSS. 
IC-9187 LOz Mobile Storage Unit (S14-065). 
IC-9188 LHa Mobile Storage Unit (S14-066). 
K-9885 Loading and Unloading SPS Propellant Unit (SI-59) for Pro- 

IC-9886 Loading and Unloading SPS Propellant Unit (R14-058) for Pro- 

K-9941 Calibration of Propellant Mass Measuring System TJsing Oxidizer. 
I<-9042 Calibration of Propellant Mass Measuring System Using Fuel. 
I<-10027 GSE Evacuation and ReinstRIlation--I;C-39, Pad A. 

tion. 

pulsion Test Complex and Launch Complexes. 

pulsion Test Complex and Launch Complexes. 

The following listed Apollo SJC 017 OCP’s are  required for KSC Safety in. 
€orination and update : 
OCP No .  mid Title: 

3045 LWS Build-up. 
3071 C/M-R/M Mate. 
31 16 C,SM/SIA Mating. 
4058 1Clec.t ro Explosive Devices Receiving, Tnspection, Storage and Pre- 

installat ion Checkout. 
4072 S/RI RCR Functional arid Leak Test. 
4079 S rA Ordnance Installation and Removal. 
4738 I’yro Verification Test. 

The North American Aviation, Inc. S/C 017 OCP status dated Reptember 16, 
1’366, shows six (6)  days between OCP publication and test date. This schedule 
is not acceptable to RSC Safety. For proper review of tests conducted a t  KSC, 
RSC Safety will require a minimum of fifteen (15) working days. 

It is requested that NAA initiate action to assure KRC/SCO that the above 
listed procedures required for Safety approval be submitted with srrfficient time 

Your cooperation i s  appreciated. 
Sincerely yours, 

ERNEST N. SIZEMORE, 
Chief ,  Planning and Technical X u p p o r t  Ofice .  

31- 
40’ 
40’ 
46 
47: 
47‘ 
IC- 
I<- 
I<- 
IC- 
K- 
r<- 

K 

I< 
R 
I< 

4$ 
4 
4 
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Jtequireiiients and 24nalysis Branch, KG-1. 
Chief, Operations Safety Branch, RU-1. 
Apollo ,S/C 017 O W  reqnest for IZBC safety review. 
I. Please submit the attached list (Encl. #1) of Operations Checkout Proce- 

dures to KSC Safety for review and approval. Encl, #2 contains a list of OGPs 
which LtIil-1 requires for update. 

2. Review of NAA S/C 017 OCP Status dated September 16,1066, indicates that 
Ihe allowable time between 001' publication and test date is only 6 days, KSC 
Safety has repeatedly asked for  30 days for review of procedures, but a workable 
solution has not been established to get these procedures to us by the required 
date. 

3. The present schedule for S/C 017 OCP publication is not acceptable to 
ICs0 Safety. %E-1 must have a niinirnuin of 14 working days to  give the proce- 
dures proyer review. Request your office initiative action to get these procedures 
to RIG-1 with sufficient time allowed for proper Safety review. 

JOHN T. MCGOUQH. 

0013'8 FOB KSO SAFETY REVIEW AND APPIiOVAL 

OCP No. and title : 
0005 Integrated Test with Launch Vehicle Simulator. 
0007 Cbuntdown. 
0033 Countdown Denionstration. 
0038 S/C Hypergolic Loading. 
3112 LES/BPC To C/M Mate/Demate and Thrust Vector Alignment - 

Verification. 
3116 S/O Transportation to  VAB and Mate. 
4070 C/M RCS Functional and Leak Test. 
4074 SPS Functioual and Leak Test. 
4617 SJO Ordnance Installation and Removal. 
4730 Fuel Cell Cryogenic Servicing, LC-39. 
4747 Propulsion GSE Leak Check. 
K-5114 Water Glycol Servicing System Test, VAB. 
K-4720 Helium Servicing System Test, ACE Control, MSIJ.. 
IC4721 Helium Servicing System Test, Manual Control, MSS. 
IC4723 SPS Fuel Servicing System Test, Manual Control, MSS. 
K4725  C/M ECS Fuel Servicing System Test, Manual Control, MSS. 
K4727 SPS Oxidizer Serviciiig System Test, Manual Control, MSS. 
K 4 7 2 0  S/M ItCS I!'~iel Servicing System Test, h'lunual Control MSS. 
IC4731 CSUM lLCS Oxidizer Servicing System Test, Manual Control, M$S. 
K 4 7 3 2  Lll2 Servicing System Test, ACE Control, MSS. 
K-4733 LH2 Servicing System Test, Manuit1 Control, MSS. 
K-4734 LO, Servicing System Tes t ,  ACE Control, MSS. 
K4735 LOz Servicing System Test, Manual Control, MSS. 
I<-5187 LO2 Moblile Htorage Unit (Sl4-065). 
I<-91'88 LHa Mobile Storage Unit ( S14466). 
K-9885 mading  and Unloading SFS Propellant Unit (B14-059) for Pro- 

K-%86 Ltoading and Unloading SPS Propellant IJniit (B14-058) for Pro- 

K-9941 Calibration of Propellant Mass Measuring System Using Oxidizer. 
K-9942 ICalibration of Piwpellaiit Malss 'Measuring 'S ein Using li'uel. 
IC-10027 GSE Evacuation and Reinstallation LC-30, Pad A. 

pulsion Test Complex and Launch Complexes. 

pulsion Test Coniplex and Launch Complexes. 

OCPB EE-1 REQUIlES J?OR UPDATE 
OCP No. and title: 

3045 LES Buildup. 
3071 C/M-SJM Mate. 
3116 C'SMJSLA Mating. 
4058 Electro Uxpbsive Devices Receiving, Inspection, Storage and Prep 

4072 S J M  RC'S Functional and Leak Tat. 
4079 'SLA Ordnance Iiishllatilon and Removal. 
47338 Pyro Verification Test. 

Installation Ch&kout. 

I 
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Mr. GURNEY. One other question, Colonel, on these safety proce- 
dures. Did the Board come up with any recommendation or consider 
the position of whether in the testing procedures you could detect an 
elect,rical mishap or a source of energy increase which would contrib- 
ute to a fire? I think we t,ouched on this a little bit before. What I am 
really talking about are those lines we looked at earlier this afternoon 
that obviously rang a bell if you could recognize them. Are there any 
recommendations about changing t,he testing procedures so that this 
condition might have been recognized or could be recognized in the 
futuro 1 

Colonel RORMAN. Ih. Faget covered that. Any such instrumenta- 
tion woiild be prohibitive. 

Mr. GURNW. That was the feeling of t,he Board in general? 
Colonel UORMAN. I believe so. He is the director of engineering 

development. 
Excnse me. I think that is right. 
6. Finding: 
Frequent, interruptions and failures had been experienced in the 

overall communication system during the operations preceding the 
acciden 1,. 

The Board did not feel this contributed to the accident. 
We are tnlliing about the ground communication system. 
Mr. PULTON. Was that because o f  loose connections or fault,y 

reception ? 
Colonel BORMAN. This is a design problem. We changed from a 

four-wire system in the spacecraft to a two-wire system with VOX 
relays on the ground and the relays were not tuned up properly. 

Mr. PULTON. Have the astronauts complained about these failures 
previously? It would seem to me that communication on any test 
would be o f  vital importance. 

Colonel BORMAN. We determined the overall communication system 
was unsatisfactory. 

Mr. FUIXON. Had t,hey complained about, it ? 
Colonel BORMAN. Not to my knowledge. Several ot,her people in 

NASA complained about it, but I am not sure t,hat this particular 
crew did. 

Mr. FUIIWN. Who would they be? 
Colonel BORMAN. Mr. Craft had some very strong feelings about 

Mr. FULTON. Does not this lead to  the safety of t,he astronauts? 
Colonel RORMAN. Yes. 
Recommend ntion, ground commixnications system be improved t,o 

assure veliable communications between all test, elements as soon as 
possible and before the next, manned flight. 

A detailed design review be conducted on the entire spacecraft com- 
municati on system. 

Mr. DOWNING. It, was reported that t,lie astronauts complained of 
~ l .  mir odor in the cabin. 

Colonel ~ R M A N .  Yes, sir. 

Colonel BORMBN. There was no determinat,ion of any gases that 
could have led to a comh~st~ible mixture. We have the analysis sheet. 
T t  was what we could expect for normal oxygen. 

the inadequacy of the communication system. 

Mr. DOWNING. What was i t ?  
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Mr. DO~WNINCI'. What were ithey complaining aboat ? 
Colonel BORMAN. They were complaining about a sour milk odor. 

We did not identify the specific substance: tlzak would have caused that. 
Mr. DOWNING. The people who were responsibla for checking out 

odors, were they available ? 
Colonel BORMAN. Yes, sir. 
Mr. DOWNING. Did they have an instrument with them? 
Colonel UORMAN. The test was delayed while the sample was taken. 

Mr. DOWNING. Thank you. 
Colonel BORMAN. Next slide. 
Finding : (a,) Revisions to the operational checkout procedure for  

the test were issued at 5 3 0  pm., eastern standard time, January 26, 
3 967-209 pages-and 10 a.m., eastern standard time, January 27, 

(b) DifTerences existed between the ground test procedures and the  
in-flight check lists. 

Mr. FUTIL'ON. Whose job was it, in the line of authority in atlminis- 
tration, to correlate the ground test procedures and the in-flight check 
list? I f  differencss exist whose job was it to  cor-relate ithem? 

Colonel BQRMAN. It would require coordination between the flight 
crew operations division of Houston and the test organizat,ion at 
Kennedy. 

Mr. FULLTON. Was tZmt caused by the difference in  location or a 
difference in time, or was i t  difference of opinion? 

Colonel BORMAN. The difference was primarily caused in  t l id the 
flight checklists were designed for flight. This test wits not a launch 
and conseqiiently some of the switch positions were not the same as 
they would be during a flight. This finding is brought in only to point> 
out the fa& that wa must make sure that tJhs two are compatihle and 
that we are using the same checklist for t,he particular test. 

The analysis of this sample was negative. 

1967-4 pages. 

Mr. FIJLTON. Wliat is t,he r.enl point, of your p)aragr;~pli (a )  ? 
Colonel BORMAN. In the determinations and recomrne,rdations. 
Mr. FULTON. But point out what paragraph a means. 
Colonel IJORMAN. It means that a test procedure had been issued 

some time before tbe test was to be run, someone showed up  the night 
before with 209 pages of changes t,o the test. 

Mr. li'urrroN. who is that, someone ? 
Colonel BORMAN. John Williams can best, answer that. 
Mr. WILLIAMS. It wouljd be the test organization. 
Mr. FULTON. Where? 
Mr. WILLIAMS. Down a t  Kennedy. 
Mr. FULTON. Who are they under ? 
Mr.  WILLIAM^. Under NASA. 
Mr. FULTON. Are they part NASA and part contractor? 
Mr. WILrmas. That is correct. 
Mr. DAVIS. I have a question about the previous slide. 
On your communications was %ha& all on 28-volt direct current ? 
Colonel BORMAN. Again, you have exceeded my particular cupa- 

bility to answer. I will have to defer to someone who knows the details 
of the communicative system. Is there anyone on the Board who 
knows? 

Mr. DAVIS. I want to know if all communicakions were conducked 
over 28 volits direclt current? 




