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taif znd I hzve discuscsesd .

dGVC1u“"“n en o8 1y comoern

ensed with each neeting, I @sxed that we ‘docurend 12any or tissa
concerns in a Life Scicnces status peper,on the favttle.

X a1 deenly concercad that in the 2geney and vrorram office zeal

to zeduce Shutile spcndins o itohased ceilings, «nov enly are othow
pecegssayy SOLT nrosrass svilering bus Aonpre;ises &xe teins 1ade in

-the Shuttle desirm whZen il iiact the use for which 1t is tedana :
tont~d 4 dhe t:i:;tiJin (;,_-/ comnuniey.  In Lizc Scicneca; we are

& user zud ASA must fund this us ;€. adepualely. . .
In particular the eyew ouzriers area cf' ¢the orbitor I feel 1s being -
ceproised, and we sr2 not teXing alvenb are of cux previous 11izae
eperiense. 10 (o bacdwnfﬂs 1: fe2ding, veter and waste aariling,
bi010;16a1 Sompling, ond in le2d arrangenents aDdlars ridiculeowns :
for a "next gzperavien” s::c:cra¢ . &n add&u10“°l inssue that nzeds
further addrezs Ly Shuttle oz Spacelsd is the vrovision for access

%o the violomical rayloads during the vertical phase of the prelzunch
pericd devn to -2 houra.

Tuere bas £lzo Loen inadeounta Life Saionces iroat et the J30 =nd O
p:o;r;. ¢vels mnd the tra situation in p22ds end vee of the Shutile .
fox LL«M Scicnces data and exnarineat activity vidt b2 :muqrely

fuc"a TeuE ond F"vcxiu-n""“ wust Live in the orsicey and it iz

ROy iendequate Tor the job. " Info cy: M4/Jones gqﬂﬁﬂ&vvj
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Flirnt Crow ilonitorin? Tecuirerents

ard data gazthering on the

LITY REIREENTS e

Physiolngical meniteoring flicht
crev vill conbinue L0 b2 cosentizl Lo crevw redicul support and saiety.
vith the consideracle sagiticnal 4wtz vase that i Yeing ottained

- from tihe Siylas experience and tne guesvicens arizing thaerefren, it
is apparent +y.c3 an's respoase Lo 4tne soace fiignt environmeat is
not well encugh Gescribzd to @o othervise.

crew
more
jmportant to

-

. gained on astreonzuts wiltlh nea-
* @data on both greuvs, i.0., 211
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et 8)1 timos Ly the Orbiter envirconmentel and 1
The capability to mzav tae suirenenis, even
b into Orviter

flights, thus must be in

it The flight cre
requirements which will

a.
tion of focd and fluid 1
hugust, 6, 1973.

b. Body mass

by RID #1if-I, August 6,

Ce

A feeding

A waste management systen

W CI: 1 suppory -

peravicona
impzct the COrbiter are:

systewz which will perm
ntake. This was adadr

o

reasurcrent capability.

1973.

- yoluwre ond provide the capaoility to obtain vri

\ - -
1 ;

Orbiter design es
v+ ond be supporved
:1£e support systerws.

1€ not uscd eon all

i+ accurate determnina-

ssed by RID jhii-k,

This.vas addressed

+hat will measure urine

nz sawples. The Iifc.
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Siences SRET Progranm has under developrent a retrofit ccmmode and
j;trumentation vhich ean reev the fceal and urine identification,
smling, volume and mass reasurecrment reaquirements. . This was stated
§ RID ;Hi-3, August O, 1973. i ~

d.. A vaste managerment systenm which can determire the Jct
o dry mass of feces ax providzs the capability to cbtain fecal

siples. The Life Scliences 3087 Progpren has a retrofit commoie which
o meet the fecal and urine sampling end-voluze regquirer ents. This
w addressed by RID ii-3, August 6, 1973. wis

e. Sample preservation and storage capebility for forty-
¢ man-days within the Orbiter. - -

The minutes of the August 16, 1973 3RR Bear

eserts on the applicaole RID (,:x-;) "ZOAR

t BASA- Headcuarters, Space Shu tle z“og‘ud ofii
1 5

t 0 HSF/Llle Seiences Office." Life Sciences o
& correspondence in thlq regard. 3

DISPOSITICH:  Submit
e, for evaluation Ty
s not yet received

cont2in the followink

2. Rescue Sl T
2 === .
- The capability to conduct rersonnel resceue Trom both the
* 0iter and the Spacclad rerains & Tinm w cparaticnal support reguirerzny,
“rardless cf thz scopz2 and *Pou‘rc19n:3 of the ILife Scicnces Hesearca
Pgrem, crew size, or Orbitler- Spaceled configuravion. Rescue

““hd docking/docking

o8

v
e ) b
A (9]

aurptions should include provisicns fer the inter-ve
tnsfer of incaracitated crew merbers. For rescue mi
o

O
[
3 09
L © I B ]
'3

vhen
/ 5

)
?

dulz metheds are ncht-used -or-ava e;—the
tnsfer meihed will require vse of 2 pressurized container or con-
taers for crewinen bc:nf rescued. The cepapiliiy exists Lo develop
aiwple, cceonomical universal oressurized co:talner for tnws VA
reue; the spacific technology to develod this “garment” end devise
rna of truansTer bdetween spacecrafi awaits delfiniticen. The eguip-
mi should be es simple as operationzally feasivle..

A} .

{
}
s
5
C
t

The EVA rescuc method and eguipment shioculd nct constrain
c¥ (scient{st) selection or irpose extensive training recuire-
més; rescue izetheds for non-asircnaus erewrenzers snould thus be
dbed on the premise they cannot provide a ssisyznce. 7Prime crev
tining for EVA rescue is not expected to te lzngthy or cemplex,
b11> a requirerment. This training wil) vary cccording to the
wot case mission-specific emergency for which rescue would be
atmpted. _:, - .
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3. EVA -
; Life Scierces fully supnorts the Level I decision making
- “"operaticnal" ¥\ 2 pregran *eo"‘“ mont. Beyond tre greatly
inereascd vetential for assisting erzerirent opzraticrs, for con-
ducting raintenance 2ud repair, and for nandl-n: contingencies, so
vell "allcatcl cn 3nylab, ZVA as an coporationzl iioce can be expzctcd
. tc simplify manipalasor and paylczd design (by resmitting inspection,
ascnwb]J exzerd carzo hardling cnd the lik e). Thne currantly tase-
e 1ined Croiter airlocx is a necesszry ccrmponent for EVA. Extre-
vehicular access cap ity should te available for all r:issions,

2bili

with or withcut 2 dccking medule or Spa aceled. The EVA procedure 3
= should not involve éepressurizaticn of ihe Spacelud winen it is
onboard. ; d e
) k. 1Life Suprort/tabiiability Recuirement
. a. _Acceleration Prcfiles, Phe Orofter End Item Speci-
i : fica,loﬁ, July 30, 1973, sucmitzed for 53R review, presenced rhhlhun
. acceleretion leveis which ere cicessive (Pege 203). They are:
: e C-Yector - -=-—==-Crev Tire Passenrers Tire .

Transverse (+Gx)

Positive (4Gz)

¢ e em—p e e, me  ce———— s—ee=e

YNegative (- Gz)

Lateral (+Cy)

These linits pro®:

120

.

TBD

8g
Lg

2g
6g

12b

TBD

120

TRD
6g

120

ably exceed the tolerance levels of a

large segrment of the general populatiocn. Li 2 *cicnces has received
T sTee = freentry load factor trofiles on taseline reference nmiczior simulcticas
shoving peax leads of 1.2+Gz; also, MH has sizusd that the "Shuttle
is being designed to acccermodate lc**s during reentry fron syurmetric
fllght rancuvering load faciors of 2.5g positive and 1.0g negative,
and syrmetric and unsys retric mancuvers and gust levels consisicent
- with transyort category ein orth;n ¢ss requirements, specified in

MIL-A-EE61."

L

We realiz

statcﬁent‘is a 1linit on

that the OEI Specification acceleration
design and doeés not reflect nominal mission
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gﬁidclinc° That diffcrcnula»ion sheuld be clcarly statced to praclude
any assuuption thad these cquirment design limitc are pnysiolegica lJy
acceptodle for ncminel mission profiles

" Ve are cvare of the approved RID to change the OEZI
Specification to conforn with the accepiadle lauzch and reent 7'5
force restrictions of sSection 3.2.1.1.11, Volw:e X, Flight and Ground

= Systew Specificetion (Level II). Vhen this is ascemplissed, there
still romains the necd to delfine and csteblish azeceptable QCCclcravlon
loads (in tcrms of pesk G, duration, time course end axis) T 1 g -
i _"" aiternﬂtive, ontingency or emergsney rzass. I G leads on tue

order presented in the July 30 CGZI Srecifice

'-
ticn ore enticipzted in
any ol these modes, spracizl acceleration protect

tive devices or seat

confipurations should tve considered. p .
b. Carteon ﬁ‘o"~:c Linits. In consid:ration of the stcted
2 ehgingcering diificuliies and penaliies involved in achieving a vC02
of 0.23 mm 45 (Z22th atmosvhere), LiTe Sciences will accept e neminel
CO2 level of 3’?:.Ec vith 5 :m Hg raximum for i¥e Orbiter crow, &s a
2 .+ cyew salety AT habitanility raguirazers. This Is not intencad to
Imply thot 5 rm »C02 is acceptatla as 2 neningl 2osign level. Addi- -
tionally, crewvrmen may have dual rolss as ciperiraznial sudjects and
) thus, must have carefMilly centrolled sirospherss in all nabiteble
T T T exegs for certein exgerimznis. Proricicns o 1:mo“ £z 1 V“l then .
o

stated above cz2n appropriately te-cha
report of Space Shuitle and Spacelad ’
1973, 5ac €838, Volume B, Fage 10, ¢ : anred ra Mbc of CC2
, pressures to btz O to 7.6 ma Xg, with an implied averege of 3.5 rmna g
< (Page 16). The upper limit of 7.6-m=: Hg-is-excessive- «nd_uno“la kTSN HR—-. |

“lowered t0.5.0 run Hg.- p
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nd Cortrsol. As with ' i
control trace ;

Co Trace Conta—inant lNonitering
carbon dioxide levels, tne a0 r

-~
o v
4.
an operational cxay sale
= E

contaminants is oty requir . Several RIDs
erxpressing these recuirzsrtents were sumszitied to the August 1973
: Systers Requirements Revizw.s All werg rojected or shelved for variocus
: reasons. Th e October 11-12, 1373 Srace Shuttle and Spzacelad Dis-
cussions documentation (JSC 05500, Volume B, Par -24 and 105-107)
11 €]

es
indicates th: t trace gas ccntemination is to te “con

1rollsd through
appropricte materials selecticn, ECL3S design and avionics isolaticon.
* - There is no mention of monitoring or active control easpability, — — ————rk
. without which the Shuttle will be deficieut Irom a crew saTcty and
‘v habitdoility atanop01nt. P - - -
Shuttle is an entirely new spacearaft design and the
vehicles will be reused over a several year pericd. Ground based ;
" validation studies and careflul naterials selection alone will not- :

provide uabsolute assurance that toxic matcrials 1ill not be present
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. & vlth none confirurations cnd rﬂ'lc1cs on-osbit. The pavlonds will
2w 2 Y bo of 1 2liliple cri~ins ard will be rocyeled; trace contaniinens ~aq
i ol ronitoring and cofsrol i1l b2 n2essosery to suro and walidate the
gucees3 i uile fh.bﬂxlgl“ vvlwuvjcdl rroventive arprocen.  Th2 nlenncd
cabin wvurge rece of tarco wounus/day throusn tne evicalces tay cid
appro:zizately ons rouni/dav rrom wrste ranacoront rerrisonts a torcen-
toge turacver on the order of o fow porcont, quite insurficientc to
provicc traco contzzirant control by dilution.

~
[
-)
b3 J
v

These considerations are separate from end additive to

exn»rj"hntal cnes, waica in thosselves, rojuire 4race.contamianat
ol ontrol in cll zZaditable arcas r'or thie roasonsd stated {0 b.. shove.
¥ "he contorainants of prirzd concern to tha sccientific cemunity and
to exporinencs prepesea are corvon roncxiue, ciny ang, hydrocaroons
; and hJurcccn. A hyorid sznsor for this imirpose is vistually caveleped,
e Jhaving sucecssfully ccapleted €30 | previcus iterations. It wowld be chble
: d to cdctzcet C‘Jil 1zvals o. Taz dnzavdeus 1luilis cbeard the Croiter -
hydrau-n, hydrazire ozd moaczeihylhydra zinc. S ki :

-
. T c: == - e ngrsies

™o Gas AX-osmhorie : ﬁﬂfo”/”O“‘“c11~-. The atmosyherie
D

- o

Bsa =l ' ..' . - a

control Sudsystell 10T LINICC LauCTiC Imise Lol unaviendad opoaraticn,

provide sufficient ciyszn and nitrogen stores, end insure, by vositive
; conirol, the corrsct corxroan and nitroson rosics. SRacs reguirgionts

y can Lo rct osflcis Ly @ oyciem doveiomad e LiSo Ucionces. Tais
; < opysten codilies a Jlight qualificd mass snmoctromster vith 2 racesily
devalontd ralcoe-rn ated eoatroller. IS has rroven mo savice

factory in 3iylav as rc"*c:l croorisient hordimire. In 3
, currently surplying Siylad with i%a cardbea dlozide data
€000 . corbon dicxide sensors vere unreliable. We strongly ‘reccrmend it

in Epace Shutile. _ CR .

P e. . Feeding °V°t”1. As presented in the Octcler 11-12,
/ 1973 Sruttle ard Urceeico siscussions (ISC G500, Volura 3, Poqe “'),
the food 3s to be rehyiratadle; J:C Crow Systens Divisicen ﬁ°r°o n2l

- have &dvised Life Sciences that un*s i3 o be Apollo-tyze feecd. Tals
wvould represent a coasiderable Tegsression e use of today's statee
- of-tho-ort Syled f‘:':a’. 2Elling ‘o inplemont the mary lessons in
s : metnbolism, nuiritica eud craw aceceptadllity tousht by cur past
icht commoricnse.  Lii2 3oiznens rocuz2sits informaticon end da%za rrom

backgrownd studics relevant to the decision to use Apollo-type food
for the Shuttle Progranm., : - )

7. Lu te lmreroment Systom. The currently pr orosed cormcde
for the Shuttle coan acccamease oy one verson &t & tize. Fast srace
fUiht cxperdence has Comonstrated $hat thore are vericds o over-
derand,on a single carmede oy only three ercwrmen. It csn be asswzed that

; diccorfort ond incenvonicnce will result, o3 erev cize inercases to neven;
- - even with a tvo chilt scheodule, unlicas additio:al rrovisicns src Lade,
—~ Life Scicneces requests "ccondldcrauiun oi' this potentially sericus hadite
ability prcdlem to include timo line studics end the 1i) xith the data
being Lade available for ruJLHer Gt udy. : ‘
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4 g VR ‘g Hed2tabilitr, Crew Duby Cyeles end ¢ ninr Acccoum

ik dations. The current Orbiier desipa provides sleepiag ceccarodations
Tor o totzl 6f four porsons s tultenecusly. For flights vith larger
erevs, a two shiflt oneratlon, with sharing of sleep accoamodations,
thus beccues mahdat , by desipgn fiat, 235 well as prior mancgera2nt
decision. Tiacre ure erlcua drawoacks to a tvwo shift cycle, out-
\1c1(_,hm'T its advuntases so rmuch a2s to restrict its indiczvions to

S .contingency ‘situaticens. This is especizlly true in the employ:ient
of s spacecraft with rarginal habitable volume as vill be the case witl

5, T iﬁé Oroiter cs prezsently designed. . Ci*c&dian rhythn prooiens, noise

77 masking/elinination, light diminution reguirements and fornidaulb

. ni ublOu/“lUAt plau ccordinaticn provless have all tean well estal
: Aished in past ;11 ghts with two shift cperations acd are clearly to
'be avcnde . P o xn BEET TIEE TG il

5]
1
(&7
J}
=
O
w
J
3
|
i
0
(g
Q
1
‘10
[}

- - Life Sciences cuestions 2 spacecraft design which
comuits the pregrem to a two shift operation at thi
= . question the ganeral adequacy of the total habitable volute for a crcw
' of wore than fcur. The dimensions of the haoluhalc ortvion cf the
S s L p*es:urlzcd rcdule approximaies a volune of 8 k 11 ¥ 12 Tect. 1Insicde

s tire. " VWe furiher

- v

O-‘
this are to bde 211 seats and work stations, % Dul_ﬁv, sleep staticns,
: alrlocﬂ, vassazevways, many provisions and ud to sovan functioning,-
. prodnct1"° individuals for L2 rmon-days (otviou:lv 30-dey missicns
oo pagnify the problem even more). This entire q"rveﬁt resds therough

) \ i staay and reviev prior to the FDR in arly 1975 to plcc*uae excessive
design. charges at-a later ‘date. ] e O
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Viith TDAS -

volune fren the old value of dO.tﬁj to 2 new valuc of 1r.3r
valuc asswies no Tyaexing and Data Reley Satelllte (TD23) cap;ollf*"
: and thus, onbcard tape voluie for date and piecture stfrag’.
Tl %- capability, the new Life 3ciences Volw:oe reguircrents are 11, 9m3
To this ru:t oe =added, +he new BAS gﬁ seified eninzl centrifugze
voluze of 9.7md for = total of 22.0m without tre TDRS capability
and 21.6J3 with the TDRS capability. :
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supported at zn cquiprent station
rorring luboratory 15 feet
Tour feet for the hew
giving a presuurlbcd volw:z2e lcngth OL 19 {fcet.
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2. Life Scicnces Smace 12b Power - oy
Avcrage rower for the Life 3ciences Yed Lea 1 Lab is 2.1kw
and for the centrifuge 0.5xw. This total of 2. 6xr is well below the
proposed B3RO value of L.TCkw. ¢
< T v N
: 3. .7 Crew Size ' - = 2
The largest crew size reouiremant is th2 reed for inflight
-animael surgery ‘o udrvort Life Scicnzed exverizenis in the Svacelab.
5 As descerited earlicr, it requires an cyerating tcxn of Two :men assisie
by a third at an c:“lp*cnt station. Ivan without surgery, heuvever, i
Wwork lcad 1o omarale the nedjcel lavoratory dictc-ies three rmen. This
: Lifc Sciences crew size vas determined by wsing a “"Tlacility agproach’
¥ the design of the ab roTory. This arproach wos developad based
upon the Tregueney of occurrence of taz functicns to te performed and
“"“"‘j're°uluo in a model of the zctivities within the lcworatory, hev oiten
they cccur, and Qor how long. This gives a basis for estimating the
operations - depandent guantities. S T N

~time reouirements (work lcad). The s
.eveilable per crewman e determine U
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The ninimwa diemeter for Tife Seienses results from the new

nnimql centr‘“ugc reguircrent. The EAS/;S» revic.s panel at Weocds iole

concludied that © ne niniruvm radius to tie animal c.g. vhich would pra-

clude coriolis eifects was oa the order of Tive focot. VWaen cn*xr"crlrn

detail of cage struckure, vaste disposal, ccm:'nu';'"’.clce.*'ar.'n angd
wall thiclness are added, a laboratory of OD of 14 1e°t is rcquircd.

The equipment weight cf the _medical lebovetery is 6,223

) s
pounds down frer the old value of 12, €51 pounds. The centrifuce
weicht of 722 pounds when added to this value gives a Life Scicnces
medical lab weight of 7,005 rourds. Lf 7DRS Is h.axl ble, this will
drop to 6,055 rpounds. ; ,

The model was used as the b ”ﬂting total érew
diviced ©y the tino

¢ uired. Available
crev time was constrained ty the asswned duty cycl al

The selection of a simuwlianeccus duty cycle was based on the

Life Sciences lavoratory erperiment recuirements lo experiment

requirements for round-the-clock (NI C, operaticns have beea assumed
for these lzboratories. The ali-on, all-oif of:racion was aele*thd
in order to incresse the availabilitiy off crew s5kills during the duby
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T For the 36'dwy miscion, six out of every seven days ere
- " devoted to cxpeorimental ectivities aiter initial ornit ard set up

have becn achioved. A higaly -Tlexible seventh azy is provided with
no scheduled activity from the functions inventory. This day is
gcheduled as an expoerirent evaluation and review time betveen tie
onboard experinenter and ground vesed Principal Investisaters to
~ gaXe full advanizze of the recearch flexibilicy allcwed Ty maun
: laboratorics in smace. The basic éuty cycele asswiad fer Life Scic
R Spacelab pars onrel vas 12 hou** n-duty azd 12 rocurs oif-duly,
days a weex. The 12 hours of on-duty time 1s divic d in:o uen
a of cxpcrimentau_on vith a tvo Hour zllotmznt feov
The 12 hours of ofi'-duty time for each crewzan are
(1) eignht hours of sleep; (2\ 2.5 hours of focd ore
~and clcanup, or about 45 minutes for each 01 LWO Tes
an hour for the third; and (3) 90 minutes of exercd
hygiene activities. Pericdic housekeeping of trn2 1
assumed 0 be completed during this latier time e
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} Shuttle Tlight erscnne should be evailadlis as ©
. for routina2 medical ar pcrformance ponitoring in
i o | 3] o : : : 5

k. On-Orbit Stab 1itr and Acceleration Control

To broaden the statisticzl base of nediczl
s

Since rfiany of the Life Sciences expériranis will

g gate the influence of weightlessness on 0“"““"“3, it is i

that the C-forces experienced by the paylocds furing

and reentry te recorded. During orbdbit, many c;:e:ir

essentiolly 0-G, i.c., 10-3 for ““"lcqtcd poricds of tim

3 or rapid angulzr or translationcl accelerziions curing
be quite harmful to Life Sciences experirents. E D et
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RID {11M-6 stated this requirerant; it was zccepted in
principle as being less stringent than RID 323354, which erulves ————
10-U4G fevima. The present ccncern regards the duration: of these

% constraints; the Life Sciences ruqulremcuv for 10-3G applies to the
: entirc orbital flight period.
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iy 5. Life Sciences Fawlond Ileat Re ﬂc:t cn Doasuirerents

The Li ‘e 3cicnces heat pVOJuctlcn level will te 2. 6fw plus

an estiiated 0.1uw more for ietabolic keat lead vien rn*ua‘ are
aboard. Ths Life Sciences heat lczd is tarely acove the woOrst cas e
Shuttle 2.5iw ho: orbit value and thus dees net appear to Te a
: problcm. Particular thormal reculrcﬂu nt3 such os tihie need for cabin
Sl tempersiuxcs of»éﬁ-"ZOT or cguiunsen plate tepporatures will te
depontcn, on zcceptcble inlet terporatures Lo the iecorctery. The
o it jatter hos been setisTic 3 by Paragrern 3.2.2.1., Poylead Shuttle
Interfacc nata Book, Revision A, July 27, 1973, which provides for
s heat exchanzer inlet temperavurcs of 15 + 5°F. &SRR activities
. esulted in acceptance for study o RID ;20564, having +the same ATCS
inlet temperaiure requirenent and o heat rejecvicn copzoility of
30,000 ETU. Tre LiTe Sciences reguirement saculd not be disregarded
& if the study o1 RID "QSSA denmonstyrates the lztzer's infeasibility.
" 6.. Poyloed Bay Thermal Savionment :
Therral protection of Suacela TeTS0 “ral and exveriments
f"requirca that pa:{lcm1 -2ll texparatures shell rot exce=d 120°F or
100°F averzge, nor shiculd normn2l direct convats ©F swpernturtes exceed
N8, 'The e\gerl"ﬂn,s cannob be et with pre-SiR orlead tay allowe
1 gble temperatures without exce ssive insnlatic:/cco‘ant systems charge-
’ able to payiczd. Vle have been notilizd joformzl)y that variocus RiLz
_ have saticiied these Life & Sciences progran requivenents; they showld
» © now eppear in dccumentation. . x
=~ : 1. CCF*hnIC“t101S ' . =

.

"Life Sciences requirenenis are oer‘weﬂ withcut usi ing the
Pracking end Data Reloey Satellite (TBRS). Thus our rcrui"e ments
2

C

: provide Tcr onbozrd sicrage of data.. An esticate nas been ma2de of
the "Dnnbn31cus’ avings evaileble if enly 2 oh reours of cnsoard czta
o storage is recguired. Equipment volure would decrease oy 0. L.3 and
veight would ©e reauced by 930 pounds.
.\ . '
8. Computer Services B ' e
flon s, Ty The Life Sciecnces requirements Tor handling exjperiment date
: wvere obtained asswiing the Spacelat had the deia manarcnent suvsysicn
. (DMJ) deserived in the 1672 MSFC Prase B Scrtic Lab study. This DUS
' containcd a mini-computer for cxper jrent control and cata processing,

a disploy control console, rcriote pQUlS‘L-uW s=stions arournd the lao
end stondard tape recordcrs. The cenacity of the study 43 i3 100
Kbs. The current Life Seicnces data estimunic is 33 Kkbs and thus wvell
within the DH3 capacity. If the D3 is not available, then Life
rwemee.’ - - Scicences rust add volune, wb;gnt.nnd pover. ‘
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. 9. TFrze Flying Teleoperator Controls ' wr P L MRS
Experinents are being developed to validate remote servicing
and reirieval: of cperational Shuttle payleads using free flying <tele-
operators. lan-rachine systcms need verification of rewote manunl
= control. system procciures, techniques end integretion of autcmavic
; control system, manivulater end end effector performance. Life
, Scicnces recomrends incorporaticn of a plug-in control console univ
J ___. 3nto the Pzyload Speciclist 3tation to provide minual control
mechenisis (nand controller, push oat.on, ct-.), visual displays,
etc. re qqucd oy the opnrator.
10.. EVA Technolory Zyveriments , '
. The Life Sciences Spq~ Flight Research Progrem has a  °
& requircment for EZVA technolog —r experirents, for tup purposes: to
measure the perforiance of .zn in the ZV. systes; and t0o evaluste
and vzlidate the design principles of the system and ron-machine
. interface. Experimonts will e reguired to covar a wicde range of
potential EVA applications. X
- = L i TR e i s vasom i
- [ o 2 .
i o : 4% g g
1= -~ 25 3 - \
; N
: .‘\ Fa
= 34 & — 2 z
. "% Fa
e




- * . . (g
3 . - . L 4 . .™ by
S Sl a5 e AN L S . ' i
AL : S LR ; ; T T : Sk el ; -2
. B ] ’ = y ’ : §
2 C?O T2 OPEnATIONS Al SUFFORT RO IR:"“TTS .
1 1. Pre-Taunch Pevlocd Access :
Manv of the Life 3ciences experirents are living cystems
X and oftcn nezd either to b2 plascd into the paylozd late in tine ceunt-
dowvn or may nced to be exanined av o late stage. This esteblishes
: the recuirement IJor manned acces to the maylout up +o two hours
- .= = -pre-leunch. During pre-3ad activities, RID #iM-7, staiing thi )
requirenment, was aporoved and incorporated in RID #D35%A. At tr
g completion of the SRR, +ha launch access time cracified in this DCD
RID recad "TED." 1Life Sciences reiterztes the reaquirement to rave
easy physical access via cravw hateohes and existing apertures, to the
Spacelab, up to Two hours pre-lzunch, icr the paIpose of installaticn/' ;
replaccrent OF eymerimental organisms and modules. G

Diffcrcn;es aotv:en space bi oLoglcal roseerch constraints and
other functicnal rr even within the Diomedical reseorch
: © -arez, include ine ne d sive infligat ani ground tased con-
t“c‘" in higlemincnl Tes s +he ueoed for exlensive exporinant-flizhv
R c0mv“tib;11vv verificaticn; end tze nced for bicicsical syzciiteas o .
* te conirollel ani stabilized. These Life Scicnuns reouirenzats Ior
the Spacelab "11’ necassitate immeciele post-1z:1ing peccess 1o e
s ‘Spacelab with cupzbility O remove cxparimental crganisms/nodulcs e
- without delay, cr else provision ef ATC3 end LCLSS conditions identiccl
—————-= "= %o those providzd by <the Shulile ;TJ:/::LSS-cn-crbitr~—De"iaﬁions—frzm-
{these conditicss can pe expscted to dezrade the validity of scientifli
S . data obtained to ihe point of rejection by the scientific commmunity.
- 3. Central Intesration Fecilitie :
e s i [, = cameem _ Life Scicnces Tavors t ¢ vse of centrzl integraticn end
‘ Checho £ facilitias located a% the lauach sites, or elsewherc, as -
the mwost efficient and feasivle et nod of providing the experizental
support and access requirements cited ebove.
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ILONG DURATICI iISSIOSj.CnSID““\_IOI .
For full realizotion of the potentials for Life Sciences
3 research, vwhich zre time depc dant functions, lonr duration fligzats
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