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DISCUSSTON WITH HEHH"\u O Thi
NAT IL 1 VAL, ACADEMY OF' SCI Lm) K

April 5y 19068
Management Center JOB 108

Prescnt: >h ASAL = MEE Gend R R Humphveys, Dr. Walton

L. Jones,

br. Leo Yox, Dr, Charles A, Y¥erry, Dr, Sherman P, VJnomu(.
Dr., KEd McLaughlin, Dr, Benjanin, Mr., 7. J.. Powers,

M, (R Loy Juhnﬂtoh, Mr. Pecararo (OART),

National Academy of - Sciences -~ Dr Loren Do Carlson,

B Y et v

o Pr. Wa)iace ](nn D, Arthur Dudois, De. Herbert Shepler,

))}:l 1‘ i lll\. .‘ aveys 1 Lo .
Copy of Agenda attached,

Gen, Numphreys acted as chairman,  In his opening

ho noted that NASA has always wanted a mixed atmosphere

space flight, NASA would aiso like to have a pressure

cngfncrain“~wisc to date,

Yha Apoilo 204 fire forced a reappraisal of the pl

remarks
for mannad

approaching

sea leval,  However, neither of these conditions have been feasible

ans for

futurc apello missions, and Gen, Humphreys Indicated that the

cngincers who had beon vespoasible for post 204 t(easting

change:

elong with Do Bevey would brlel the group pres

the results of tests and changes mada In the command wmo

Ha thea dntvoducad Mro T, L. Powers who firat outlined

taken to veduce the rvisk of cabin fivs, These were in

(1) Removal of all possible burnable néteria]s, with re
by lers flammable, (2) Iéolation of flammable materials

possiltle igrition sounces, {3) Flanc-resistant layers a

space sult, (4) Jmproved crew egress by the addition of

and
et on
dule,
n&tious
six arcas 5
placemant

from
dded to

command
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module hateh that can be released in 8-9 seconds, RN CRange
from onygen to 60% 0y, 40% Nz.atmospheré at. 16,2 PSI on pad,
end (6) Rigorous vclocLion of all mntorful to be used jnside
ppacecralt. .

By a controlled leakage plan, the cabin environmenl can

J

bae chan "’ld from 106,72 Bl 607 0 L0, NQ to 6.2 PSIA, 100% 0;)_

2
after 1iftoff. 9his atmosphere, 6.2 PSL, 1007 0y, will continue
to be used throughout the flight.  Dr. Carlson raiscd the question

of the veliability of the new system, Powors replied, yes but

added chat previous vellability considerations did not take

l-'.

fire into consideration {in the 0y system). Dr. Fenn asked,

have the changes you have deseribed added wetlpght to the system?
! £ B b
Answer; Yes, the new hateh added 300 pounds; other changes,
P 1 5
30-50 pounds,

- Br. ¥enn - How much would a two-gas system add i VOJgh(’

e (I Sl e R e e e LT I S S s N

Answor:  The best figure T could give you now would be about
103 peunds (C(n Humdhlvyn jndicated he would check this estimate).

Br. Dulols - Will the now hatch be used in E.V,A?

Aiswer: Tt fe desipned oy use In BLVYCOA,

jfu Iy Duliods - Ral nvd thu quuntinn of five propag ution in a

4“3hh\)ﬂnn cnv1“0um’nt. ]H it wmore 1xpid“

Anpwey:  Prom taests to date, uppnrantWy not,
Dr, Dullois - Was of the the opinlon that NASA should con-

firm this point. He (DuBois) has.felt concern over fire in an

07 envivenwent since Meveuny.
Mr. R, L. Johnston then outlined the reoults of Ylao-
mab{llty Tests (sce attae hed charts).,  He also showed a color

. . ' H ' ., " .
T S e e L R e D e L e R of the space-
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De, DuBols = Raised the question of detection systems,

eopacially in "hidden" aveag of the spacec yraft,

R o Jolmston replicd fhat smueh was boing studied on varlous
typos of doteetlon pystowse  Ho stated that (1) smell was
0113 considered one of the besl systoms, (2) sight of swoke

vaes avother 1Y) ultra-violet and jfonlzation systems wonre being
] &

“iavest ig',atud.

”5“ R S Ca:i.on asked fo“ tnc (1nw 07 bu)njnb of all f!TuC =

'[L;‘3ﬂ h” X - LT Ak, e e e il Lol o e e ook o Bl e o e

Z1A 1"VJ
w 3 % . ) )
' B, Charles A, werry then discussed the phy jologlcal

iP5
factors involved in the chofee of a cabin atwosphere.
Since Apollo 204, have:
3. Changed spacecraft mnterialu to non-flammable.
:
7. Reduced dgnition sources,
5, Tmproved crew egirens,
{ Spacecrafl equipment flammabllity tests,
Atnosphere vequirements - consldarations:
3, Camnot decompross cabin in orbit, (Engincers think
this wold be very dangerou;.)
2, - Crevw will accept GO - 40 two-gas on pad, bot want it
mjrichc}:] in e¥bit, .
3 Atmqﬁphuru must provide sea Tevel PAO,y (or higher).
G Bult ]Aop 02 aunt be 957 feor-extra-vehicular activities,
5, Must furnish an atwosphere that will insure peak croew
pgrformnnée.

off helmet and gloves in orbit,

o, Cr w desires to t:

Mual then have a breathiable atuosphore as roon as posaible after

achioving orbit,
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7. Crow musl de-nitrogenate for four hours pre-flight.

come Individual H.fference has been noted in time required).
1

£, Lo now an caerpgency 05 systoem available to crew of
tpollo,  This eydioen has a coepavate Ozsupply. There arc 3

masks available. ¥s a demand-veguvlator type (open cireult).

CQuestions Rofsed by Cavlson, Dulois, and Fonn

Dukois - The flammability criteria presented apply only Lo the

etu.:.,tu.sil ground test sii;ua(‘i'o“, and probably camot be extra-
pélatéd to zero "g" condltion.

© Aaswer: Tests done fn parabolic flight indicate the
M.t:ua;;i.cm is improved under zcero UGN conditions,

f;l}_)__]f‘m ~ Requested that chart of test rasults, BP 1224 Test
Program, show bm.‘x‘ﬂ.ng time related to each test.

'Qgﬁgji - Yow will fires in spacceraflt be dotected, especially
“{he oac baeck of pancls wheve they eannot be scen,
(fire cotection systems were discussed) :
..11‘,.53.‘3,‘1 - What type of fire extinguishey will be used? Will the
t*.XHn;',ui..r'.\'x.recl material stlel to the frre aveas In zevo "G

f'v]'t!.i'wf.*-i,': S(:;icki:ng, propartien of uvxtinguilsher not tested

in‘ﬂyuﬂa flight; pféﬂently uscd'hnnd extinguishar contains

m:&t.cﬁ 141 that s believed to have aduquate sticking P'x‘(;pCtTl' Los
“(FPene wight Tike to know compositvion contents of the extinguisher.
DuBo:s - Commenting on other factor:‘;. concerning fires (in

addicion to flammability of materials) noted:
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3, Effcetive extinguislior
bolod:

tamination of the suit loop in

enn

[T

5

mask

Ytem

oA e e

1

The time 'from ipguition to recognition that a fire

ed a fire sensing system necessary.

)

exists, He consider

Human zeaction time (Lo the fact that a fire exists

and take proper action,
system,

<
o

- requested information on tests relative to Ny con-

Mercury.

60/40 tank for oxygen

REa)

« rajsed the question of using

sy stemn back-up.

s Npeding Purther Attention

Pr. Carlson's question on the reliability of the new
1

1,
60/40 systoem,

Pr. Yeun's question on the additional welght of a

A

twoegas system would add to )LEM and command modules.
DuBoin - rapidity of five propagation in a weightless,
environment,

DuBojs - would a fire detection system increasc safety?
Carlcon --‘.v»ahuw burning time related to cnch tout on
.BP 1224,

6, D, fﬁnn ~ fighting lires in nfhil with hand opur%tnd
extingulsher = will (L ba x‘:flu.'c-liv‘-.'f What {s cogu‘n‘n;f.tioh
of content,

contamination of the suit loop in

Dullois ~ data on N?

Mercuyry.
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8. Dulols' suggestion te lower Ny in spacceraft while
dropping pressure to 5.2 PST - replacing 05 used.
He felt this would aveld acrvotitis, acrosinusitis,
atalectduis, and other undeairable effects.  lNowever,
it was pointed out that these bad effects have not
been encountered to date, It was agreed that
atelectasis and adaptive changes due to hypoxia might
.. 7 be a problem in longer flights, The two-gas system
for next program should answ:r this need,
Dadols - No bends probiom going frow 5.2 PST 70/30 atmosphere
to 3.5, 1007 0y « Bevry and others “did not agree = cited chamber
-}gtudiéu ~ may nced chamber studies o1 astronaut likc population
to prova this point. |
FYenn - Reasons for not goiﬁ; to 4 PSL cabin pressure with
baBois « sumnary of items 16 be followed up:
1. Neced for a fire detcetion system.
2. Necd for a fire extingulshin: systenm,
3 V.Sl.ud‘y of Cpresny Lf:mv under osevat Tonal conditfon:,

",3,T5~ 404ﬂﬁdlgrf . Borry to aliow him (Dulols) dita on carbon monoxide
_I.:y_ . :

v N LY &
Vi '.[ J )

) Wt "*)
polsoning of Spacecrafr 102, 204

2.  NASA should pursua the use of 70% 0, In emergency masks,
6,  Avoid PAO, levels higher thay sea level,

7. Valves in atmospherce system ould be improved,

8. Should go to two-gas system
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Carlsen's Summany

”

1. Much improvoments have been made since firve.

2. 60/40 atwospherce a good move, . .

%, Minfwmum number of uy:.xfum changos for Apollo compatible
with operational riaskes,

&4, Mopes NASA will keep Nationad Academy of Sciences

up~dated as we go down strean in Apollo,




