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2 lﬁirec"inr s Hetional %wmiséaﬁae Office

1. In response to your direction in WHIG 5850, the System Program
Office has completed the evalusbion of the Re-entry Vehlcle supple- -
mentary information submitied Ly Mclonnell Adrcraft Sorporebion and
Genersl Hlectrie Company.  The tedinieal eveluations of the two .
supplements are included as Attachments 1 end 2, snd the revised costs
for both contractors are found in Attacheent 3.  (oples of the letbers
uhich requested the revisions are also inclw&eﬁ as Attachments b oand 5.

2. Boih mntractora rea;pande& ina wa’hﬂ.ammry menner to our xequmﬁta
st for pevisions to the Statement of York aend to the other wensgerisl snd

cost coments.  Thelr schedules have been compressed; and both con~.

tractors propose to 5tlll meet a 1 March 1969 launch date with a l

Januery 1987 go-shead.

e 3 In the technieal aves, t.here are stllL aeﬁciam:ies in Genaral
w Blectric's supylmntary Inforpmtion: :

a. 4An mumorwﬁ (free-fosm) ESM heat a_@em. There 1s insuffi-
elent tegt data o warrent the snalytlcal predicted performance of the
wnsupported ESM. On the other hand, there does exlst sufficlent ground
and £light test date on similer wsupported and supported B to concluvde

L thet GE's proposed design is mavginal for the predicted high heating
s rates and shear forces of Hexsgon re-sntry conditions.  This conclusion
- also applies to the re-entry conditions of Program 846, so that GE's
R proposed flight test of their design on an Bib vehicle could cost
half s mission, vhich would eliminste the $5 million cost differential
, petween MAC end GE. As noted in the evaluation of the originsl
, proposal, the phenoliec mylon - phenolic gless hest shisld iz wage
e ceptable because of the limited shelf life. Thevefore, a satisfactory
; o solution of this problem by OF is doubtful mﬂ. would be st B consider-
’ able cost m& sehaﬂzﬁe risk at best.

b. dhe location of the :L%‘ tor in the vetro-rocket for thé medium
‘ BY. The lgnitor, which is io the hesd-end of rooket, is not
- : accessible after installation of the rooket in the BV, and would have
- to he instelled at the BV factory. Thals is not accepteble for safety
reagons; the correction of this problem would reguire either a re-
design of the proposed rocket or the selection of & different rooket.
Hither of thesse nlmnativea would impact on the overall RY design and
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ght. OE's reviged design is
& bemisphere below the RV ds

gtill mt ‘cm by the light.

A o #‘t v wrmnce trafe-off, Considering the overall
- design performence, G2 has chosen to provide & AV of 1300 fpe
in order to moet the dlspersion regquiremsnts for the entive orbifal
T envelope Bt the expense of excesding the smpbly welght allocetions.
GE's wediwn RV weight results in an inereased launch wiaht of over
300 pounds for the 4 - bucket configuration. ;

5. ¥elonnell responded in a satisfactory mamner to ell of the technical
revisions except ihe amcmal ma&yais.

. 8. Stmctwal 8. HAl's am-uc‘tural des.ign is mtww
+o be besic s but thelir anslysis is still weak and ixvimplete
although W m‘er the snalyals in the origivel ypropossl. Bince
this can be resolved through effective sysless engiveering and dires-
tion by the PO, 1t is pot considered a serious probles.

‘ Weight vs performance trade-off. Considering the omall
. daam and pwfomme, McDonnell hes chosen 8 AY of 1000 fps
2 - which meets the expby velght requiremnta at the erpense of not mtmge
@ - the disperaion requivements for sppeonivedely 1.5% of the orbital .
. envelope ss defined in the RFP; however, this small percentage rep-
repents orbital conditions which lie outside the system's routine
operating orbits.  Buccessful reentry would otill be mede from those
conditions, but the recovery forces would have to be Woubm
the higher xsredic’teﬁ dispereions. ; .

.. The revised ooa’ts inclmmg few wam.ch wre bm by the contractors
are an followa' L ] : .

o w0 dumy
| Mc}?onmll . $29,1m,000°0 . $31,256,000
Geners: Hlectric 24,002,500 - 426,267,900

The hma.kﬁmn by task and subtask and s discussion of the major cost
differences ars msmﬁe& in A%amt 4.

‘ 6‘ After the evalustion of the arigiml Wm, it vas believed
that the major technical deficiencles of the General Electric desigm
could be corrected and thet the estimated cost difference of 5
million werranted the smward of the contract to GF in spite of the

. fact that MecDonnell was superior in the technicel and management areas.
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. Aircraft Compsny for the development of the Hexagon Recovery Vehicle,
and that upon successful completion of these negotiations vithinaﬂ
amimmm,manhmmmmw
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Batterics

The controctor wns reguested o examive the iden of willizing
sutomaticnlly sctivated botberles.

The supplemental propossl submitied by Mebonnell incorporates
sutomatically potiwied siliver-ogide-zing batteriéa in ploce of mapually
activated botberies. The concept presented for the botbery design is
eonslatent with exieting qualified hordwere and employs redundont
tomperature conbrols aod activabion means.

The proposed dealgn i3 very pood and o very gotd capebility in

indicated to aceomplish the design implemeniation.
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Bhechricol Pover pnd Dist-ibubtion Dubsysten

The controctor uaé requestod b0 deseribe the desipgn and test of the
Bleotricol Power and Dietribution Subsystem to survive woter fmpoct and
imersion.

HeDomnell describes hoyness deslym and olectrienl design {echniqgms
to be employed to sssure IV survivel in the event of waber impact. Haters

proofing of hornesg, conneciors, ond e nh whi meet the stendords

developed for the Gonind and Assel Progrors will be used ik conjunciion with
f test progrmm to voelidote thedr desipn. I

The -proposed deoslen is adeguate and o very pood uvodersionding and
capabllity is indicated o renclve difficuliies that may srise in thelr

woater lmmersion and impoct test progrom.
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Flaghing Licht

In the tontractor's originol proposal, the locailon of the Ilashing
ilght, which d4s used for iniltiel acguisition of the descending syotem

for night aerdol recovery, 4dd nobt provide Tor covernge dn the ho aspnere

a

below the [V.
The proposal ;;np;plc’mcnt corrects She deficiency of the flashing
acguisition 1ight in an sdeguate and aceeptoblo woy.
a. A flashing ldebt of 23 condlepover - scconds 1o added. to the
bpottom of the eanlster vvoviding complete coverage in the Jower hemisphere.
. The fleshing light {previously 23 candlepover-cceonds)
mounbed on the flototion bog wos choanged to an intensity of elght candle«

pover-geconds. Thiz Light will cover the upper henlephere.
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Gink Subsyaten
The contractoris original propocal inciuded a pyrotechnic sink .

subsyotem. This was consldered an undue haserd 40 the recovery fovees.

The controctor wos directed o ipcoOrporals an elactro-chemical sink plug invo
bis design. The cupplementel Peport slove the uwe of three plugs in the
poylood canister and two in the flotation bug. The Jocation of the plugs

pre opblimized besed on the ordentation of the veldele with £ end pareield

poavioeds end sca stabte. The design is pov considered snbisfactory.

s it 46
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Structure Jubsvotem

The contractor wes informed that the strustural enalysis presented ino
the originel proposal ig wesk oand incomplete, and specific sreas which
needed improvement were clied.

S.reneth Anolveis of Head Shiecld Substructure Under FLirht Loads

Febopnell was reguested to revise the analysis 30 include the effeseis of
longltudinal bending In the aft end of thoe truncoted conienl shell, but hcé

did not comply with this r@qpéat. The lonziitu T 1 moments ore

induced %yvtwo Torcing functlons. The first econtributing factor 4z that the
titoniun ring deflects less thon does the confeal shell vwhen the lovter is
subjected to pressure looding. The second combributing factor is that the
titanivm ring expands at o different robe under heating than doss the sonlenl
shell. This causes the ghell to chanpe its deformation pattern and induce
longitudinal bending in the shell ot the sunport. %The only change in the
anslveis submitted by the contracter is the ndditlon of thermal stresses
coused by o gradient through the shell thickness. It bad already been
sgtablished thot this was not a major effect. The strength analysis, as o
yesult, is still wosk and incomplete. Throuphous the pLroposal, Febomnell
alludes to a computer progrem vhich 1o capable of sulving all of The
torisphericnl ¢mp ond truncated conc stmuoture problens. It appears that

the contrachbor did not moke goeod use of it for this efford.
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SLabllity Juwmlvsis of Yeat Shield Subsbructure Under Flisht Ioonds ’

The coptractor treated the problem of wnsymuetrical pressures tendlaz
to elostically buckle the trunceted conlenl shell By comsidering 1% Lo be
unaymmetricel pressure scting on o pinsended arch. This preciuvded any
cansiderdtion of combined iongitudinal cdre eonditions, o4 is itherclore
incorrect. In enalyszing the toriszherical noée eap, the consrocior asswied
that he coan distribute the actual sssymetric loadlng s an idealized u&ifqr:
londing over the entire surfoce of the shell wnrd still be conpervasive. Thnis
is incorrect. Shoallow sphericel shells, even under unifors loading, are
wore guscoptable to assymeirie buckling thin to symmetric bucklisng.
Consequently, the effect of the omaymueiric loading cousing the shollow

- spherical pbell to buckle in an ungyrmetric rode is tweh nore severe than o
J
uniform lood over the entire shell. The contracior's wmnolysis do not adegustc
in thio arco.

Heat Shield Substructure for the Larce BY

In the ordgival propossl Mebonnell presented a very norerow cholee of
structural configura;ions end matericls. He was informed ihat the lerge RV's
heat shield substruciture welght wes excessively high ard that he shouwld-
perform o wore cowprehensive woighte-strength analysis using Internal etiffenlng
rings, ebe. in order to lower the weighd. Instecd of complying with this
request, he hoos presented the came selection of structursl condisurations ond |
maberials and shows the design of the Iaype BY.  What wnp renlly desized wng
g study showing that the chosen materisl cnd condiguratlon ore sijnifienntly
better than the oiher condidote materials. The conbraster 624 not inelude

:% a sensibivity anolysie to dewomstrate the impact of o variatlon ol systen

paromelers on the design.
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Depinn of Correpated fSuiwm of Caseite Sublected to MWnter Immass Loods
The loads for this analycis wore developed for 20.5 Ops ultinmate
veloclby. This is lov becouse 1t neplects the effects of surface winds.
This low londing combined with the fact that the side wall strength analysis
shows o wargin of salefy of zero indleates poor ebaing:erim Judgesent in

proposing this design for waler lupact.

HodoY Bupver

This study was perdormed in an scceptuble monner. However, the results
thut nre presented are guite mosger, since the conbractor has included the
circunfereniinl waves and their assoeiated natural frequencies that cre
eompatbible with only the Tirst longiitudinal halfl wmve.

Fanel Flutier

The panel flutter snalysis uiilizes the mode shapes obtained from the
sodal surveyr Lo consbruct an eguivelent curved panel. This {s then evaluated
for flutior sensitivity. Using this teclmiquc,‘ the controctor ¢binine large
marging spainst panel flutter. This effort meets the minloum reguirenent.

However, the study should bave Been made on the full truneated cordesl

frustrum. It wou inpososible to check the results by the traditionally accepied

work of Schulonn becouse of the lack of inforation on modes other then the
first longitudinnl mode whiok o presented.
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The mthm..tcnl model, ccnsisting ot two lumped mnsea with coupled
RS t'*amlatory and rm;atioml m‘aion, :ia a&equate for & prel:lsﬁmry analysis.

%

ﬁ'rom 'hhe mﬁeriﬂ pmnen'ted, it appea.rs tha‘{'. th@ eantrmtor has ';grasp&&
tne m‘mipl&a :I.mmlved and could. do a flexi.bla body study anrinz the design
phase.tvu , ';y,

B In cunc}.usim, z«lci)amell ahweﬁ some mprowmm‘b in h:l.s s’tmc-bural

. i st s e e o

amlysis, butl .‘d‘. is atill ueak u.nd incmlm in aevcm.l areas. The

g propom struatural des:lgn is baaican;y. i1 clea.n, 1n~hﬂ1=ive1y faocd deaignrhut

€ o ‘

the ;;oor analyais falla ‘to bmck up the goca &eaigms This ia nat aanaidared

«w;?%
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" The cont.mctar'e c:rigiml mpoml m:luaea the use nf the
conicnl extemion ;parachnte. This ayatem 13 :wt considered optimu,

L . The cautmwrmsrewm %ommemmmwmmmmm

s Widw& ) spcciﬁe ammpmm teat grogm:n use as a 'basis for

I L »cmt. In Mdition, he vas wg}mmea. to include in his cost ;;aruyosal
" the procurement of one hurﬂred (100) pamhutes i‘oz' use in inﬁzial R Ny
‘ "‘tmmwmmiummryfm. : - . i
e wemmwmamwmnmwmmmm
e ~At*mquimmnuexceps:axtheaupa.aymntaomruousfaxw.»mrieaaae :
. syatm mu. mcmm *hhmi‘.he nysﬁemmtawin’ba am&ucmw«er :
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tests apecified by the AF for the final stoge {onaulor systen) should

be osdequate 17 Phose IIT of the Universsl Aerdel Recovery Systes progron
is Kuccaani‘uliy eonducted by Horthrop Veoturs {contract is sbout 10 enter
negotintion).

MAC presents 1itile discussion of how ihe tests will be conducted
{asireraft type, aircrafi limitetions and possible probles aress), leaving
some guestion as to & complete understonding of the effort roguired,
althouph simllox programs were conducted by MAC on Merocury asd (exdani.

BAC's original proposal used s Shruster to eject th(.; drogue chnbe.
fle stated that a morter would hove been proposed except for the RFP require-
ments thot pyros emit no goses or particles. He wos Informed thot their. h
reguirensnt did not apply to the dropue chute ejém mechanism.

3 MAC responded by proposing o mortar comcept that is the same design
an Gemind for both the Medium and Large RVis, except for overall lemgth.

o, rew
ir, CETET
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AT Dellclencles

e combroctor hed Swo shorbteomings in mechanieal ACE and kandling
emuipient. Lo hmlitn,: emuipment wns enlled out for RY instellotlons in
the I'57 or for fils chute alipgnment after RV instnllatioa.

The contractor hos proposed two confizurntions for RV installation
Tor the twe and Jour-3Y case. For the Lwo-RV cose, the contractor has
proposcd n porteble Tleor internnl te the SV for personrel ond 4wo sels
of instollation ralls and corrioges for removing a.mi reploeing the BY in
the SV. The RV that has been resoved {rom the 5V will then be reroved
from the I'ST by o holst. For the four-RY cose, the contractor has
propoged two work Stands and one ladder on ench of dwo MBT levels in
addition to . o2 porioble internal floors. The worksbonds ore copable of
peing elovated by neans of a preumabtie motor and sclasora mechandsm to
adlow a V59 floor level ipsbalistlon of an RV ond instolliantion of another
a7, Tive Jeet pbove HET floor levels. The lodder 1s used to sllow i:ermnnel
necess Lo the 3V positioned five fect pbove M7 Ticor level. The
controctor's proposel for RY instellatlon is acceptable. The contractor
has proposed ‘u method of {il: chufe :.ligr.menﬁ which 13 similor %o his
nroposal for RV installatics bolt hole alignment. 7The instollation carrisge
ubilizes ralls which provide sligoment into dhe appraﬁcim’w position
desired. Vernier positioning is etitodned by the folloving procedures. A
threpded Lever arn provides positive rotation of the entdre RV, Threoded
brogs vedpes provide %:eﬁiclc od justeent. Horizontal adjustment is

provided by rotation of o threaded shaft. Chute Alignment Templates and an

prpgregptt i
O s s
&
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itis mrror' Mounting Bracket are proposcod no minor eligmment ACE. )
The templates are used with stondord feeler pages to estoblish deviation
from refercnce cligoment surfaces oo the culside of the film chuie. The
rirror mounting bracket mounts on the RV optical reference swrface ond will
be used by the SBA contractor im his interrated alignmont set up. The
£ilm chute sligmment AGE proposed by the controctor is accepieble.
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Venting Daring Re-ontry

The original propossl provided an active {(nitrogen) prassurit&iion V
system Uor use during re-entry. Tnis desizn wos considersd unnecesparily
complex because passive deviess have served the purpose in oll previous
Discoverer series {lights. In bhis supplementnl report, the convrsotor
proposes o possive desipgn which incorporates o simple vent tube., Ab
1000 + 300 ¢, the venb tube is sealed by means of redundant pyro valves
initinted by redundont baro switches. The desizgn is now considered

sdeguate to meet the venting reguiresent.
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AGE Bxoess Regulrementis

The contractor wos requosted to propose o reduced quantivy of displays ’
and o reduction in the comploxity of the Re-entry VYehicle Control ond
ronitor Equipment (RVCIE). MeDonnell proposes to reduce araleg display meters
from 12 to 4, dic;cro‘f;e funebion dioplays froem 90 10 3% ond to delete all
binory eount recdouts snd analog-te-diglicl sonverters. Ho slsoo propogscs
o reduce the nucber of recording ecguimpsens roecks from three B0 tws, by
combining the Test Control ond RV Contrel and Monitor Conpolos.

The controctor wng reguested to elinminste the Faull loecotion Test Dot
(ms) at the lounch base and the 'pcrta’ble alyr conditioners for tf:w TROOTCELYT
forees. e hoas proposed 10 elindnnte the FPIO3S end 4o use RV Comnand and
Tolenvbry linkes to provide for faulit loendtion. The adr conditioncrs Love
beon deleled ns requested.

He was nlso requested o eliminote hord wire connections between the
RVCIS and the 584 with the exception of cmergency RV shut down commond 1ines.
The controctor proposes to eliminate wrbilienl checkout hard wirves bebween
the RVCHC and each RV and instend use the SGLS link to send checkout commands

40 the RV's. Four hordlines will be relolied for emorgeney RV shut dowvn.

!u e ﬂmz
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Retrow-rochet and DMopersion Anaivscs *

The conbrachor wag roquested to propose o Rebro-rocket Subaysiem that
did not include thrust termination. A 3 signs fotal lmpulse tolerance of 23%
wns to be used unless be could substantiate p lesser wvariation. TF was also
requested o re-accomplish the dispersion oconlybes 0 ootch the selached
rocket and deterning the orbital envelope from which ‘f;hc': dispersion reguire-
moents could be meb.

PeDonnell presented odequebte evidence thot s 3 sigms tobal fmpulse

tolerance of less théan i.‘?sfﬁ; ean pe achieved by rensonable mamulacturing

controls and by o Komoviedge of the motor temperature immediotely prior to firing.

This tolerance hos been demonsiroted by the Surveyor, Burner II, ond Gemini
motors. Therefore, MeDonnell propomes to use the same rocket mobor as
originadly proposed with the thrust termination csmpoblility removed. The
neceasary production conbrols to sehisve thef75% figure will be mainitained
ond o temperature senser will be odded to the rockwt. This iz & pood approach.

The proposed retro-rocket will provide n &V of 1000 ft/sec $.14 to the
heaviest poylosd. Dosed on this AV, MAC provided very detalled disporsion
analyses for bolh In-track and cm;sm%:mck dispersions. The onalysis shows
thnt the MAQ RV sould meet 50.5% of the RFP in-troek dispereion requirements
and 1007 of the cross-track requirements. The dispersion reguirements vhich
IAC will cxeeed ocour on orbiis ihat hove little operational use. FAC
further stotes that meeting all the P dispersion reguirements would require
a AV of 1375 ft/scc and result in a weight increase of 62 pounds in the
Fedlum 3V and 120 pounds dn the larpe RV

‘w‘v.‘f
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yasy Propertles ond Dimensions

Since the previous changes affect wss properties and dimensions,
the econtractor was regquested to re-debermine these porometers. In
addition, a change in mass properties reporting was requested and the
larze BV heat shield welisht was quostioned.

The effect on mass properties of the requested changes ia releotively

minoy, amounting to rdmus five pounds for the mediun RV and sdnus soven

 pounds for the larze RV. The empbty weights are now 605 1b and S6% 1b.

ALl chongen were considored, ond the welrht diffeences ore logicnl ond
in the correct order of mosndtude. MAC's welpght cotimobes os origlinally
propoged were slightly under the alloved weights, so that the reﬁudtidns
cnhance the probability of meeting the allowed weighis of 615 1b and 975 1b.
HAC explains the veipht difference in the large RV hest shielé B
structure as due to an erronecus listing of wotied arca {62.%4 rather ihan
69.8), clthouch the correct aren was used in the weight caleulation.

The puppested subsiitulion of one moss properties report for one of
onother type was incorporated in the supplement, with the notation that

the now deleted roport wos included by ervor.

E ¥ o * oy
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Spip Snboystem

The contractor was requested o propose o ¢old pas opln subsrsten
in licu of solid rocket mosors. The desipgn he proposed consists of o
toroldal teank for storoge ©F the cold zas, rounced arcound the reiro
rocket.

The GE spproach vor the cold gas opin subsyston s considered nsceptosle.

L1
3
M

Redundoncy is provided on the post ¢riticnl itom, vhicoh is the iniuinvion
valve. o mention is mode ol the Lype of fisting and joints shod wouwid
be used for the pocusabic sysien. For ohe Lilebime of this vehicle,
braged wolded joinis are most desiresble. This omission, shoreifose,

detracts from thelr provosal.

.

The trade-off studies were eppsrently sll ﬁa&c ot one precsure level.

“3 On this basis éha toroidal btonks vas sdopted over a spharisl tanks, even
though thore wne o substantial welghs penalty. They state thel the ense
of installablon and elimination of e.g. latersl shift cutwelighs the
lighter spherdal tank instellstion. However, it would have been intercsting
to trade off increased tank pressure o approximotely SC00 pol to determine
whether the smaller volume would ollow o more reasonabls spherdenl tank
installation.

The contractor has proposed canted spin nozzles which would ser#c o
bock up & pertisl leak in the puouwsatie system uwsed 0 eject the RV froo
the BBA. This is conpidered e desirable fenturs, becouse it builds in
inherent redundancy.

The overall design sdopbed by OF would result dn a very satisfactory

spin subsysten.

(* Ll el Y e
e g it
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Retro-roched

The conbmctqz' was reguested to provide aﬁ:ﬁtioml im‘omationbn tha ;
inteintor instollation for the Medium RY ond o change the siabed 3 sipgan ?
total impulse tolerance from # 1% to € 3%, unless the lower Cipure could be
substentiated. In addition, he was dirccted to provide for firing of the
retro-pockets at temperabure extremes in the test progroo.

The Jetro-rocket proposed by GF for the Medium IV uses o headeend

R g R o i

movnted iondtor with redundant sguibs and eirveults. Thiz recuires the

Ignltor to be lastolled in the motor prior to shipping the BY to VAFD. This

progedure io not consldered aceeptoble. G.38. stabtes that onepod Iimpdidor

sccessibillty con be obbalned by inereosing the helght of the dhoust cone by

apremiantely 500 Jnches, or by ropositioning the ignitor to the nozzle ead,
{ bue pelihor aliermative wos proposcel bo correct the deficiency. Repositioning

the fxndiior would require some rocket redesigo and entra tesuxm; hove

3

<3. did not estisote vhat tue added coot alght be. The increased welght,
apns propertles changes ond associstsd costs vhich would rosult i‘mrr; the
tiwwvat cone change wes nob presentoed.

G.E. prosented adeguate evidence that o 3 sipgua botel depulse tolerance
o loss koo £15 (::m.bc achioved by reassopable momuloctoring controls. This
tolerance hos been demongivaded bv the Burveyor, Barner IT1, ALCOR, Hinuteman
second sbage Wng 6, ond the GVi-1 motors.
The proposed test program now provides Tor firing of the retro-rockets

ah temporsbure extromes oo dirsected.

E»’ C{*:'Jff"?"éc
f‘:k w S e 3L 08 e
B AL HARITLINS
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Digpersion Analwvacs

T™e controctor was requested to re-scoorplish the dispersion analyses
and detormine the orbital envelope from whieh the dispersion reguirenents
could be met. In oddition, the conirpotor wos remquesteod to dnclude cross=-

trock disperalons, and the operntlonal modes of unbalance, uge of I3AC, and

~the combinntion of unbalonce and use of BRAC, shdeh were not included in

the original proposal.

G.B. hos proposed o retro-rocked whlch will provide a AV of approx-
imately 1300 ft/sec % 1% to the heaviest payload. Since G.E. presented
in-track dispersions for this sasco in arlginol proposal, the sew anniyses
was based on a 1 3% variation in AY. The cross~trock dispersions a:;e based
on t 3% variation in 4V only; the cross-irack dispersions for % 19 were no%
presenbed in edther the original or cupplemental proposal. The dota thab
is presented by G.E. in the supplesiental proposal is not og debtolled oz that
preseﬁtc:l by MAC; howevcx*; it iz adequote. These anolyses ghow thot tﬁe
1300 ft/oce &Y vith o ¥ 1% variation mects 1l the dispersion requirerents

vut o ¥ 3 voriation does not.
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Iigat Shield

In his original proposal, the conbracter proposed o phenolis nylon
ahlator. Since this moberiasl 414 not meed the two-year shell 1ife reguire-
ment, the contractor wos requoested to propose en aliernate desipn.

In the suppleomental proposal, CD proposes ESH 100% AP os the hest
ghicld ablation matorial. This waterial Is the lateat in the GE 1000 series
of pilicone clastomoric shicld moberialn. 7The bage elastomer 1o phonyl
rethyl silicone and the formulation is Tilled with 124 cluminum silfecote
Iibvers. The prissry problem apparent from roview of the proposal and the
available litersabure concerns the fact thot $his materiol Is o frec foas and
is not supported in a honeycowb watrix.

Since the GE ESM moterinls were origlually developed for 1ilting re-eniry

(3): some 1inited aste 1s availovle Tor heat Fluxes over S0 $o 100

vehlcles
BIU/FT"-500. It is generally apparent thats at heat fiuxes greater than shout
150 mu/m""-sm, purfoce pecesnion becomes limiting and the effectivencss of
the silicone elostoneris materials dezrode censmambly{;”). vith thooe
ablotion matericls 4% is imperubive that b stchle chor loyer be maintalned
and recesslon be limited to vaporization at the hented surface. The prirary
inherent weniness of sillcone elastowerlec materials is the wenltness of the
char myerw}.

Ab the present time, the only proven method of strongthening the char
loger Is through the use of o phenolle glass honeyeonb supportlng mebrix.
he honereont provides maxdsner char gupport by providing o pirucbural matein
sontinuous to the bondline. The supporting data presented in the propogal
Lo wouplotely 111&1::@1:@ to ogtablich with sz:; rensonoble degree of conlidence

Jhat the ur-upported ESM will survive in the siapnation region {q max e

pirs m’:};"zv‘;?-rmc;?"m;\\sé to 7 IAG/T7) of the @Y.

bi, CETRE T
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In the origlnal vpro;maal. the cantmétor Indicated thou ground “ests .
"indicate acmlmm ablstion raten for unsupported free-303 fomns.

In the supplesental proposal, 08 proposes o eorplesely unsupporied |
heat shield and irdicates, on the basis of & very limited test datn, that

i gt v o et

the performance of the phield materdal is independent of both serodynamic
shear level and whether or not the matericl is supported in & hoseycowd’
matrix, Thisz ig on appareni eontrodiction with GE's own previously published
aata (2) shiere perforzance of the unsupported 1008 AP at 120 BIG TR -5E Teld
off drastically when the shear level wae inercased frem 1.5 to k.5 L3s/sre,
while the performance of the supported forsalation did not.

NeDonnell datn on the honeycomb supported Gemind matertal {0 = 53 135/72°)
indicate o pronounced effect of shear level on surface recession at heat ’
rates over 100 BIU/FIe-SEC.

-

ﬁh:pgrinm of the ¥artin Compony wilth o similar ESY, indicated thnt
ammion will ocour at the char virgin plastie interfoce and that the
shear carrying cupebility is o function of sblator thickness; i.e., 1/8 inch
will support high shear forces, while 1/2 inch will not support more than o

g g

e

few P3¢, In this cose the inclusion of random Tibers did ot ilncresse chor

ﬂtmw.
The contractor indicates that uo additionnl design data on 55 1004 AP

o palt

s

T e R e ISR

e, e
fEpesr %

are rmrcd‘ror”:he 612 Proprom. At the same tice CE does kot exude
gonfidence In thelr o material by voeomending o aa::‘m;} Toetor of 2 be
uped for design purposes. No corrclation of ESM ground test dotn has ﬁcm
vnde for heat rates over 93 PIU/FIZ-S50 40 verify soalybiesl prediciion
rethods. The teat progron is net adeguate Lo prove the shield materinl.

CEE
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In mamnry it con be sald tho
this bime the cheice of 36 IRYFIY wnsupported I8 in the

starnnbion recion is not ascepbable cs 1t represents o high ris‘;t doenisgn
seloction. This noterinl hoo no re-cnfry experionce and very linited
spplicable pround test dabs.

One of the primayy sdivantoges of the elostomeric heat shield ls the
phiiity to lormilate them in controlled densities o meel changing station
vequlresents. For exarple, (B2 1000 sevies LI enn be made with doensitics

£ram 20 to o0 LBII/?T& Iighoy gensity mabterisl could be used for the nose

of the RV whore ouriice sion io Srelling and o lowver density orodse
uzsed on the conlenl Trustran vwhere thickness is controlled by insulation
requirements. This is the approach tnken on the PRIIE vehicle. OF did not
atterpt to toilor the E3M densiiy to 617 re-cubtry reoulremonts.

Velcht saving with the BS54 maberiel over phenolic nylon iz not o large
factor (3 or 4 of re-cntry weight on the large RV).

whe resisbance of L0M moterinls to low tempemméc ond temperature

werdle spponr Lo bo o oy, ‘The exirermely low modulus of
elaokiciiy prevents dilflerentisl sirosses fvom arising over o wide range qa‘.‘
torperabures.  Thls atbribubte beeoses Loporbtand only Lo the case of o noges
mounted AV. L0 the AV's are mouabed internal o the CBA the hewt shiclds
con be elflesbively shiclded Trom the orbiial covironment.

C}& rontlong mtgassing of E5H has 1ittle effoct on RV statie and
dynande stablliily during re-eniry. I shilt of ¢z lg high cunough, additional
noae ballost soy be roguired.

PLirh% teots of the 21 heat shield os proposed by (8 could bo an
expensive mothod Lo grove o risky heat ahield muberdal.

] .4 (“m s 4
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"Low Density Materdals Stu oy TR G00-{02h0-10)-5, Januazy 1955,

*tindy for Developueat of Flastomeric Taersal Shield }.ateria.ls,

"Clostouoric Thersal Shield Bystems Tor IiThing Re-Entry ‘J‘c.hiclr::;,
OE TIS Report Ko. 655024k, April 1965

“Analysis of the Effects of Envirvoamentol Conditions on the Pf.rformcc
© of Charring fblators; ALAA Paper Dutry Technolory Comference, 1955

1.
2.
TASA CR-106, Mareh 1965
3.
B,
5,

“Mastoneric Shield mtcrim, Tth Symposiw: on Pallistic miséile and

Space Technology, 1
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Parachute Subgvsienm

The controctor was requaested to revise bis proposnl in this ocrea
to ifnelude the cost of aeccomplishing o wpecific test proprom. The progran
wing provided vo him dn detnll. In addition, be was requested to includoe
In his cost proposul the procurement of one hunived {100) parachutes to
be used in initial training by the nerial recovery forces.

The supplementary report submdtted by G.E. 1s dn agrecment with the

.

requirenents. The condractor proposes three additional system tests Troxm

hiph cititude balloons $o obbnin the nood angd icun conditions

gpecificd. Si&ilar syston beshs using o B-52 are also proposcd, but these
tosts are considered excessive to the requiremonts. The costs for these
additionnd system tests wvere not ineluded in GE's revised cost proposal.

. The wind tunnel test propran for the firast étage is deseribed in
mach greater detadl than was supplied ond includes the addition of a best
vith o sireamlined Torchody Tor comporlson with free £1ight test data.
The cost of the additionsl effort will be negligible.

O8 presents o good discusslon of alreralt type and Lisdtations,
what test condition will be reguired oo moxdsunm ond sindeum wvelues, ond
what problen areas ore Likely bo arise, indleoting thot o rather compleis

gtudy of the test eflord wos conducted.
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Flashing Lirht

In the contractor's original pi*o;sosal, the loecotion of the IJloching
iight, which is used for inltial ncquikition of the Jeseending systen Tor
nizht aerial recovery, did not orovide for covernge in the herdsphore
below the RV.

The proposal supplement does nobt substanticlly dlerprove the elliclency
of the fleghing scouisition light. The location of the 1igzkt was changed
{from the RV base to the tip of ap J-inck long sten extending frau the RV
base. Thus, the coveroge in the lower herdsphere was slightly Lrgroved.
{he light now covers the eatlre upper hexisphere plus 1% of ti:c Lower
handsphere}. A‘ cone with a sesd-vordtex ongle of 30° below the AV is not
coveraed ad all by the nequisition light. This is not acceptoble.

It sppesrs that G fully understands the problen but they seen to be
unable 40 provide o satisfactory solution. Based on the resulids of b
Sirocco {Hight Recovery Feasibility) Program, the coverage of the hemisphere
below the RV provided by the flashing scquisition light{s) 1s considered

mandatory.

F g
BPCCIAL HANDOLING
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matmxmemm R

m contrmtor'a originnl prozxosa.‘l. 214 not show how reﬁundmc; wmld

be aehieved in t;hc initintion of the explosiva valve i.n the phnumntic
coliet mhmima used o sepnrn.ﬁe the RY¥ frcm the SBA. He satisfied

(t‘lm reqmst for detalled explam.tion in this aren by showing tha m-;e oL’

& single valve with dual sqvibs and am 'bridge wires in each souib.
The trade-off studies preaen‘b&d were goad. He rejected the use of

redundant valves in pnra.}.lcl “because “thae pmbahility of leakage would ve

inorensed. Bwam, he did nct conaider the use of redundent sea.ling of
tlm aingla m'm. Sur:h & cmsiﬂﬂaﬁm wm::!.& ad& e sagurance againat

} leoknge and would have strengthmeﬁ the mom

@ -

e
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Water Seal & Film Cutter

" The contractor's original propossl did not sdequately describe the
£1im cubter he vas proposing. Ip eddition the water seel wis
insdeguately descrived and no date wes shown on the tip-olf ervors induced

By the water seal door soroping smgainst the £ilm chu.*;a during BV

‘separation.

A description and draving of the film cubber has now beon provided.

?Cmcepbunlly, the mechapism conld grove sablsfectory in precties, althougn

usual redundancy provisions for this type of mechonism {e.g. for She torsion

springs, dusl squibs for the yoke actuating pin puller, etc.) are nov noted

or 8iscussed.
}

The water/light ssal is adequately described and a schematic draving
Qia prgaented. Although the kineﬁtics of the trap door mechenise can oply :
*he‘ammgd from the draving encloscd, the seal concept is entirely
feasible and could be designed to be highly relisble. A detent feature

which preserves the integrity of the film chute water/light seal is

_'aescri'bed. m q&estim of degredation of BV orientation at separation is

satisfied by the tip-off rate anslysis presented.

BECEIAL MANGLTIE
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: Venting Devices -

5

‘The contractoris original proposal im&equteiy described the ascent’
and re-entry venting devices. The supplemental report shows thcse
;mv:lma as spring-loaded relliel valves. The devices are adequately | '
described and their dssign requirements ave presented. The proposal is
A . now sonsidered adequate in this aspeet.
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RF Beooon «
The comtractor vas requested to delete the capebility to transmlt
altitude information and wober Lupoct tioe in his beoctn design. |

He has complied with the requested deletions inm a sstisfactory manner.
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s_Properties and I)imemions o R )
N  Since the prev:!.ous ehm&em& a:f‘fmt mas pz‘cpertiea and' rﬁmnsions, “
el the eontmctor.m rmested to re-&efhemine these yarmnetera. In” c
adéitxon, & chun@e i.n ma maperhi&a reporting was remzested. : ? ’
T -~ ehe net ‘effect ot the two m:}or aeéién reﬁ.a:f.om, the hea'b shielci T
SR mxi the eold m npei.n m‘baym, ms 2, dmae in the em'pty wveight or - ¥
. - both thf: meﬂium am 1arge lW's. I»Iowver, the wigl;ts atm excced the : (

P
Riiges ::s:zﬁ

S “L G5
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: costs :
The costs which vere bid by the contractors zn their mzppnmntm
re;)ork are os Tollows: ‘ o S '
em | @ e | -
Total Cost  § 20,872,100 § 25,323,000
Fee 3,130,800 . _3,795,000
24,002,900 | 29,121,000
Cmetaloost 322,00 § 20,179,000
Fee - 3,413,200 1,077,000
$26,167,000 - $31,256,000
A detailed breakdovn of costs by task and subtask 1s included in this
,

, FEgx Rl el
BPLOIAL HANDLING : :
o

8 CO5115857- - -+ = L
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Q'.I'ohe following 15 a discussion of the mador cost differences betusen

W BT T 1

4

St ol

©

MAC and G.E. for the wedium RV. The figures shown are the revised proposed
;iollnrs o8 contained in the contx:ac%or'a supplemental repord.

-

Struchure
G.E. e Difference
$3,611,900 42,239,000 $1,372,900

Drect lobor hours coppore favorsbly bebween the two contructors. ‘
Towever, GE's higher labor ‘and burden rates amount to approximately $.5H
of the totel difference. In sddition; ;}.E. bng @ procuremest expense of
spprogiuately $.5§£ﬁ higher than HAC.

_Iir__ugguion
. @ G.E; MAC Difference
$1,097,700 - . 41,985,000 -§ 807,300

The wajor difference in this area is the MAC procurement cost which is
approximately $.64 higher than G.B. MAC prbpeae&: a retro rocket which
requires development. G.B. praposcé an off the shelf mtro%mket.
ﬁlcctricnl Power and Distribution

G.Be . MAG Diflerance

: #1,103,000 $2,250,000  $1,156,000

: MAC's proposal contained three vimes as many man hours os did GE's

‘ proposal. This alone amounts to nearly $.75M of the difference when labor
rates ‘and burden rates ore applied. In adﬁitim, HAG s procurement expense
is opproximately $.5M hipher than G.B. The lower G.E. cost can be attributed
o _their axperieme.‘ They have yr&pcseﬁ pguipnent ond fecliniques whileh they

(:3‘ have developed for the Dlscoverer series. “ -

TR ey aiay Eera

busl oV bbladn &
EPECIAL HANDLING
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e vﬁ:%: @ $3..wa,sm

m‘smndmnmmtma&mmufﬂmsuwmmm -
am G.E's Wsnl. tm:ia m@a,"kﬁ Wﬂﬁmﬁaky $3..1m of t?aa Mmﬁmme S
Ee when hbor mtea axs&'wrdan mm m applieﬂ mc st a suheontmat cost:

3

e .$2.'m. G.E. han no aubmtrmt cmt. ane mr G. E, eost cmn be .
: i]éattrihtrm& to their mpmame. ‘fhw htwe Wm cmxipmem which thuy . Tk

%

; 'ha.vn &avelcpeﬂ for the ni.”ncamer aeries. SO EE ,f

; Pamchuﬁa A : v : h
: b Ly G'E' AL i _;m_g_ A Differeme
| , g we.?n.koo et $3,109,ooo by 397,600

‘rhe higher mc mt :Ln atmwtm o *%lwir hig}mr aubcont.ract cmt of.

uapprm:mteiy $.1m or 30%. The rman tor the higher w.c coat 15 m‘ npparem
'j aince be'bh commctars coatea ths mm teat Womu on me hnmeﬂ pamchute

proeuremcnt for :m.tm. 't.mining by the rmr:m}. reccvery fOI‘ceﬂ. %

5

_G.E. SRR wo f mffe'rencé .
$ 637,600 - s:x.swr, $909, ”

mc'a proposed 1abor hours um neaxly 2. 5 times thoue pmpmv:& 'by G E.
This amounts to epproximately $.5 M of the difference when 1abaz- rotes’ ami
burden rotes are incliuvded. In addition, MAC has a procuremm; empeme nesyiy
§.5H higlier than G.E. The lower G.E. oot can be.sttributed to their
experience. They have proposed equipment and technique%;i vhich they have
developed in the mzmaverer’ series. : Q )

R ol it ad? ¥ U E L . .
g g > s G by B Wae

@
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g_a: ut@? m ' tion, Maem‘blx&ﬁvﬁmﬁm Ll : sff? .
GBe . _@_ Sl "Vn:!.f;f;emncef. : m
s wzx,ma,om 8,431,000
o mmmk 3.2 mtegmtiwwe HAC an&{%.:ﬁ. i}mtu are as :L‘ollm

i

A ..ESE.:- Ca ,_?;;733_&: o . Difference

xe mka 3.2 mﬁ Llﬁ are nddod mctm tim cost aifferential 13
wgl!&ib},m Zt W Lhat m diﬁ'mme between the two cwtmatora i.n

:hhnlr Tuo aress iu due to & aiffermce in Mﬁmntmg deﬁm biom.

L . _G.B. e . Difference
| @ CCguest0  B,7e1,000 % T30

%e aii‘i‘armce :m this tosk is negligivie. ‘There are, hwever, large
airferemes ::,n the m’btasks in this area. We inrge aifreremez: pre
: mmmmu %0 mm%ing definition of the costa.

°%§ial Studiey _
M o : CMAC _ " Difference
; $1,019,300 § 723,000 4 236,300
The direet la'bar hours We& by the two comtractors com;mre Tovorpbly.
i ' The hi.glmr a.B. cost, 3‘3;&, 13 rlue to their hi.,}wr lebor and ‘immm rauez. ‘

»,
., RRRRE i m ;
. v, Bt L Yoz »
HERECIAL, Madi iy
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. SELGIAL - HMANDLINSG ) :
|
Integration a R
A G.E. Ac Differemce
3 295,200 41,506,000 - 41,220,800
The diffmnce s.n these costa s dizonssed in ta.ak, ‘E}esign, Integmtion,
: Asserbly and Evalustion. S :
: Post Flight ses ” *
R | _G.E. me s Difference
% 364,400 4 02,000 % zsé,hoo : .
.  The gifference in cns‘h in thin area iz attributed to G.E. propoaim_, .
) nearly 2% timea 'hbn mm’aer of. labn«r hmm Wﬂe&. by MAC. ‘The zoope of 9
work propoaed by each ccntraetcr in the 1-?0:'3& Statement and Program Flom is ‘
& - comparable.  Ho resson con be found foz: the large gos‘b differential. ; 3
; ’ . . 0 7 “ [ : :
- y“ . L ST A $ | EPE ; gl 5'{0
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o masx Srigimat 6. M T T
2.1  Hoandling Trensp. R-x *5551 ~ 748 #Th3
" 2.2 Inplant Elec. 82 hghe : ‘
2.3 Field Elee. sk Sk o o «.
2. Gas Serv Bq. el TR e
. 2.5 Launch Comtrol G190 L0790 . g5 - A2y
4 2.6  Ground Pover e 106 0
e 2.7 Bpecial Purpose e k =557 _s557
R T gotey Cums 16&3‘: . 2226 LA
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SRCEIAL HANDLING

TASK XIT
- HEDIU

) G. B, ~
TASK . 3 . ‘ Ori mal._ Revis
Gl V Special Buudies S0357 1.0193 «352 7B
3.2 Integration LEBs2 285 L.018 L8506
3.3 Post Flt Ansl ek 36k ol v
Totad B8sy L5668 2O 2.47%

° et
SROMAL MaNOLING
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TOPETIAL HANDLING

TABK IV -
W.A

. ‘Q&!w

'mA B

k. Test Plannirg
b2 | BV 8ys Test Supt
ka3 Lounch Base Supt
S
k.5
e
A7

. 3.8 Tradning

e Support
Rewote 8ite Bupt

Logistics
Software

! fatal

Favteed
M +2531
N.ggyé
o188 l
Lohio
386
206
o327
1.2549

3608 s

V305

327 I “

12y -
2.188

048
-39
133
018
oho
109
321
» 12%
1.187
-
e
&

BRECIAL MANDLING
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CEPETIAL SANDUING

.
i
(B

o0 : oA ¥

R S L Origiuet s == IR AT evise ' ;

52 ;Nﬁ!ﬁm Cortral Caass g Sass T Lo .35

" 5.2 Brog et T S R

,‘5533,‘ Config Yeat - . .1610 3630 27k .:2‘2;1@

5k production Mgt , . kso2 g0z 264 .259 .
ER-R I Bosuwentation a6 666 958 LG58

Sl 56 “Spectal Security © . PR

S metal 123559} © 18088 ' 2.062 2.085

L

ol
EPECIAL MANDLING
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SPECIAL Q&Hﬂm NI

SRRy
, b
: . B, . BAC )
e TASK ; W&M . gl Hevisad
D ¢ © 3h.6BE8 15,3003 15.685 19.865
1z 1,738 FI S 2.126 1.78
1% £H53 1.6685 . eoose B.3TL
iv ’ 5608 32555 - 2,188 1,397
v _1.8069 _1.8069 2.062 2.025
Total Jowt 1,9.275.2 aa.?ﬁh? 23,113 #1.179
Fee éﬁ;ﬂ{* w@@g}“_}g ’ h,217 L.y
© fotal Proposed  {22.1619  $@6.0679 833 4386

. P
SPECIML HaMDLING ]
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7 3.3 Post ¥l Anal 30 s36uh : 205k 05l
LT o © 6853 1.6689 2.1661 2.082
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b §TC Support 0188 , 1 .o .08
N.5. Remots Gite Bupt . LOh10 076 .
b6 Logistics 352 .109 .
Mfi Softvare .2061 . -327
1.8 Tratnirg o 23 :
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5.1 Prog Control Jss a8 - 35 .035
5.2  Prog Nasb S em 63 531 e
5.3 Config Mgwt "0 v 1610 - T Tk
5.4 | Profuction Nemt Asee ;1{592_ h oty 208

‘ 5.5 Dovumatsbica .166;5 L1866 | ‘ N I K )
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© . fetal . 1B wBosy .o o ' 2.0 1976

Approved for Btatassifieths co5115857




C05115857
P

ERC N W S maéz 18,5&6
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6853 : Miﬁﬂﬂ [ e oz
3608 10856 Q 2,188 1197

Ldey LGk L zelo 9w

Total Cozt 17.1326 'gg.am. S wBE | 25.323

. Ree 20609 23308 S 3Bp A
- Total Propoved - $19.7025 $at. 0029 4e9.73%6 $20.023
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BPLCIAL s ANDLIT A
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GHICGTORATE OF SPEGHAL PEOJEGTS (OSAF) ?.3& Wik,
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i
Liele

SiT
Resgntey Vohicles Bropossd for the HEXAGON Systex

*

MAC {R. Ropp)

e Ap & rosult of owp Source Sclootion sobivity, you sre roguosted

to provide by 1 Deceober ndditionol cost, techalcal and monogeriesl
dnto for rovislons o your proposal 0% i

a. Coorreet sigpificont techodeoal and apor ol a5 B
as dentified in Attochmont L.

B Duprove syobos otpebibilliy so {dontified in Atbestuent 2.

g. Moot reviced roquivepents oo identilied in Abtochmont 3.

Tase rovisions ond the costs nssoeloted with thon should be made
only fer the S50 30 and 1320 1b - poyieed B¥pp “he 270 1B - poylond 2
RY ghould be digregardod. g

2. e dhinges to your coot yroponsl chouwld be Linited to those
roquired By tho revisions wo hove roquested ond sust bo £irm oo
for futvrs negotiotion of o contract 0 bo swneded as o rosult of
ihis competition.

¥ 7 } ’/; " ,
'Z',"{iu-fg o ;‘/7‘5‘{ A e
FRAMK 8. UL 3 A¥tacho
Colonal, UIAP 1. Biz Toch & Cper Dot
Howpon Byoton Progron B0fLco 2. Bys Compat loprovement
% Jovised Begquizemonbo
:
N,
! P
= \j, - }
s :
VI TR o ‘\1
RN AN i . i
DETOIAL MAK SL1NG

o apoglin s e w0 e ~~vx?"wm7'w*wmw'ﬁ s
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it
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STEPIOANT TG & & ARONAL DEFLCIENCIES

1. Dottorien: Mansally aotivated betuarics proesent o rolisbilisy ;i
rink fopr the Jong wob stand roguirement. I such bobtberies con bo ’
dovaloped, inctadling thos ot the launch ped and the agpociated handliing
and AGE eguipnont degrados the factory-ilo-pad concept. Aubtomatieniiy
getdvosed bobtories are avalloblo, Llight proven, nnd oo be instuelled
of the RV factory. In oddition, it cowid not be dotersined hov the
Floctriesl Pover and Distribullon Subsvetus will be dosigned or pulls

to survive the selt waber onvironbeat in the ovent of wvaler {mpact. As
undervater tost progros chowld be provided 17 reguired.

‘2. Flaching Light: The locstion of the flashing light mreveats 1% from
boing pn oflootive il for night recovery until the BY hou doscended o
an eititude nene thot of the recovery aireraft. The losavion of the
Jight on the BY shouwld be chonged to provide nors coversge 1n the homle
gphers balow the V.

) 18 sink"_&%uzsm: The use of pyros in the sink suboysies is an
wmaecaptablie risk 0 recovery force personnel, especially after the

RY has been in the woater. I you cannot find on oliernole design thadl
meate the RFP oink requiromonts, propose your boebt choloee olong with
its expected performance. (Eloctrochemical plugs hove been used sotipe
fastorily in the past).

. Scparation Concept: From the information presonted in the proposal
wo connet detormine how the separetion con be accomplighed without
binding on the £ilm chute sinee it mppeors that the RV boglme to apin
afmltancously with the lotoral movement. Clorificntion or medification ‘L
of the seporstion sequence ls reguired. ’

9. BF Boscon: ‘Tho asystem should be designed so thet the bosson boging

‘o transnlt ot RY soporatden from the SBA in order w serve oo on acquisis '
tion aid Tor the trocking statien{s), the recovery alrersfs, ond the

other recovery forees dwring the ootlre ro-cntry oogRones.

6. Tolomotrys In nr&e;r for ogur recoyvery Lopees 0 vwse the belamotry
aipgnal ao & backip recovery nid, psoume dlstinetive audio tone (ususlly
o periodienlly owept tone) is required. !

T, Birycture Bubayvaton: The structural snalysis presenied in the proposal

in wuhk and incompiote. Fov anslytical fechnigues sre shown o youwr
structural opalysio. For exoample, there 4o no groscoadtoation of o bockling
analysis for elthor the torisphoricsl noon esd o the truncated conical
fructiey, olthoueh 4% 1l stoted thee this desdgn condition hao boen .

-

. o S

v’,i Bar¥aet N g de Lo b
Si5d r gl L S 7 g . “ .

B

Bhdn DA G E o aw Attach L Y s
BPEECIAL Ay s
e BOECIAL WA 3%
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etudled for tho gpherdienl shell. Although 1t mey not be o problcom with ;
the I3M hest oh s 0o sed flutber analysio ds p;:cﬂrit.’.cd. There is :
S ey dhaYwnis to osboblich that the lnncr copoule or lts ertorsnily mounted
. eqaiumnt will not contoet and interces with the heat ohleld subswueture
in the "shutilecock” mode. There sre no atress or structurol dﬂw:zzics
analyses B0 esteblich the structural integeity of the corrupoted cking
of the fllm candstor and 4%s extornoally mounted equipment uwnder loeds
during porachute opening, descent, alr sneteh, and water ilmpoact.

In the eveluation of thoso anolyses vialeh gre provided in tho oropossl,
there sppeors 10 be some lock of underotending of the basle prodblen. An
m:r:gxle is the stremgth analysis of the hest shiem sub-structure, which

whe trunested conicnd frustrum os o ving and not o o ghell.

"'* ‘s porrectly recopaized thot losds on the alft epd of the trancnted
conical shell are ol i ont to the selection of the honeyooud

mibstrusture, ond the tittnium ring stiffener configurstion is selected
on this basis to best dlstribute the. londs into the internsl sopsule.
This is good for the capsule, tut very poor for the substrueture. In
treating the shell es o ring ond ondy denigning for loeds in the plans
of tho ring, your anelysis seglects the lemgltudinal shell bondlng
stresses in the honeyconb sbstrueture near the titanium sitachment
ving. In addition, the thermnl stresses are neplocted, although the
maberial propoviics m:e moaiﬂcd o toke tho mcrnm cmimnmcnt into
commemum. ’ « S

‘For the lm-ga RV ouly, 1% oppoors tha:: & mmxrical errar wng wade in
the caleuldted welgnt of the heat shield substructure (approximetely
. £ifteen pounds too much). However, even after thin error is subtrected,
txw wleete& ncnﬁgummn still has o velgnt per unlt ‘wess that RS L
sively high. ‘This indicntes that you should probudly deviate from
) ﬁw n“aposr:d substructure design and perform a mora wmprehcmsiv& Maighy -
. strength anelysis uuing mterml a‘bifrenmg rings » etc. in order bﬂ lt:m:.
s dne welght. .

o - . B > 5

o

&msidcring the awuxrt af‘ anal:.rmm nnﬁ d.evelomn teati:;;i ht wilt g
hm to be accomplished on the Structure Subsyattm should you be avarded . -
. the cun'hwc': PR b % am:-enra that yow ”uid cout for th:!.a aubtask ia J.om - :

V *In aﬁdition to- your ;srapoaed efrart :
: .1, you snould (i) conduct studies and analyseson . .
Anwac&mto mmmtian to MW eampati’hili‘hy am& qper_abili“y w;“m the H

G a:‘a"’%il% o
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. SHULAL AN

G, Prrachute Subsystent  Your proposcd conlenl oxbension parochute

13 net considerad epbimum to moot the recuwiromonts.  The reducod-wolghti
pmrachute will s an resgnary malntonanes surdon on the J0=-130

recovery equipsont. In oddivion, theve ls dowot thab the ecoalosl

. extrnnion will Dunetion properly over the roemired lorge variasion in

. puspended velght.  Iherelore, you sre reguested Lo propose the annulor
porachute tnd to redy on subesntractor copobilitics for this develons
mont.  Ihe Alr Foree gxpects 10 solve the exieting proutloms associotoed
Jwith the anpuler parachuts in the very nooe future. In the seletdion of
the dovice for deployiay the dvepue chubte, the rostrietion of witting
no gases or rosiduce does not apply.  Towr proposol showld include tho
B pornchube wost progrem thet Ao presonted in Appondix L ond the procusee
A : mont of one hundrod (100) porochutes for initisl training of the JC-130
erows ob Hickom AFD.

A Y TR S S B T R s
%

i

g 10. ACE: Thers are two chortecmings in mechunienl AGE znd hondiing
o
2

oqipeent. No AGE or hopdling eguipzent wos codled out Lor ssoigsting in
the film chute wlignoomd progedure, vhoreby the entirve BY mupt repositioned.
AL of the {llustrations depleting BY roplocoment, souiiment veplocement,
and $13x aligomont show the nocessity Yor some sovt of floor Just below
the lovel of the BY roll axis. Ho informotion was mrosenbed oo 4o how
these worit lovels e 0 boe provided. This migbt be o fadrly cooplicaved
. problen with the fouwr-RY, in-lipe configuration.
¢ § . !

v

ot

i
4
;

% e BB o

i #
B iy gt P — ; “
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‘I‘ﬁm- mllowmg commnm ‘condart. ﬁmm :pox:tiona m‘ yw mpaml whick
" 4e System Progran Office conociderk to bo an: unnecessary complexity and
0 execnsive tolowd x-equiramnw. “Raqueet, 'iﬁm.t you almplify the designs, - -
% aulam axeami‘m aqu;&xnmnt Lo radma ywr xxx‘omm af!rorfs as. ‘epproprinte.
i’ Go \rcsnting }:xmm;r ’Rmc': try. . 'fw ;mmwl 'm pﬂessw&"c: t}m g DLW v
canister with No durdng re-onbry spooars unmca.,sarixf complex,: Bimilor
- problems have heon zolved in the p.mt by using o properky Maigm& tmzl
. locoted ‘bﬁllf}?omzct volve. to permit passive venbing. he eddttianel
o fosture of grovi&ing, twnb}.ing of the RV for Ms‘bmct m not eami&amd
i mcenm’m “ # )

s

S“m-mlemnml 'l‘nlmet.g mm ...ummmﬁal tclomtry oyEten io
amnimrww more comp Let thon ig raquired. ond should be sdpldifind, oo
cne of e rultiploxers can. bo mode to gorve both the v tronsmlbior a.né.
Ahe 204 %elmmm subsysten uinsa ‘tzmﬁc functions ore ot roquired aimule
%mc:oualy* A pecond sm& more serious problem is:the meaaxivo smowat

- of data proposed - the number of mcelammtern, refundont: WW&

g < ..enaing, digi:{zal c:i.ock w:‘ds vith m’x a.s:uww of S:'mimgmanﬁs, etc. :

. ' 6. AGE pra %cial Sunzm*t Enuiggem. You' hove ppepoded on cdcessive i
gmount »md. overdy complex AGE and support o dpnent Bt the 1mmch et

. The RV Cant:m}. and Honitor Equipmm {RvCHE digniay systam t8 progsiy
" overdesigned. ‘Thore ave three analog dicplays, eoch of which contains
i Tour meters. Hach groun of Tour meters are in twrn connccted to z "t&mau

; &:Lg:i.t "decimal® d{splay with an A:mlaguw~niaim convorter ascociated :
- with cach "decima)" dfoplay. If the meters cre not mecurate enough to
- disploy the data ;i.nxmi:z they earry, thoy should be deleted entimly V
- IT the meters nre aceurate to o suificiont dogrec, then the “ﬁec:!ml*'
disgﬁay and *hha A=tonl cmters shfmm ‘bﬂ deloted.  In. aﬁdi.tmn, V
. there are four mﬂlﬁ of digperete ﬁmplaya of twamy-fwr ;mrmmm V
~each. Thero 1s'7no list ‘of diseretes to be monitored that would just ily
¢ ’u;&in@lﬁy af thip pize. fThore are thieo racks of racarﬁing equi:@:wnt, e
‘including faﬁr aigh’b-chmmal analog. recorders and o 100-channel discrete
. function recorder. Sinec all the data inputs o the RVOME come from the e
“magn POW/FM grownd stations, wherd they have already been recorded with. .~
- hé rost of the - telematry data, the RVCNE recorders deem to be an extra-
vogant dmucntim of equipment, The telemctry chockout system, viathe . - o
RY'Control and Monitor Congole (RVCMC), io designed to "fzolate problems
o The mzbayamg and evm cm;:omnﬁ mm without external wiring .
comem;ium.“ *“fﬁmmraw, the Ww& mwbla Fawlt Location Tost Set,
s&iah 185 also deﬁigaeﬂ. o do faudt mmmu Yo the ropldconble m&m .
level, is completely redundsnt to the!RVCMD end considored unneceszory. . V;; L
The. RW 1o hardwired to tho SBA command systen at pil timos and. outpuga o
from the RVCHC go directly to the "cﬂmra“i dogie in the SMA. " Thin . L..,n
should be changed go that normal’comuands £0 through the SBA. m&;nxl Ui.x

yoten "]tqam&cmmw%evmmc v, syston maan}.y
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% L g,z - b ‘.v” x.; 5 & :’: 3 . s Rt
: . m‘ﬁgfmm M&&&dﬁb ,?’ié’ﬁ ?f’!ﬁ’},gﬁ

58 ﬁcxvix::e is oy mqu,tma. i3
“ay:s oL t}m sun }ms ;m:aven “hg

&, Opovational S\mmrt. You' }w.ve'wapwaﬁ ' mhach rentar rolp m{x :
,m,my sore. men han i vequired, in. gmmpm:mwmmm f&.‘é} ﬁhxo;z@,}s’lwﬁ

M 2 (Zh) mss.{m a “hot:al ar ten: {3,0} mon o ’S&a 5% ca:;tmawr a :

Aastlity: ’zm& Vandenborg AFB from three moaths befors the first AV

deldvery. unt:i.l Tho amx of the conbrast m&:&aﬁ. o G thede e be

- pormanently: poaioncd to vm, Bome of the Andividusid: ““za"a.vc& 4o the

- banc with the Satellite Vehiclo, remain thoro wntil 4t .4s Imanc}‘m, sed

A skher mctm to the SBA gontractor s Foacility. | Most of the testing end o

. mani*hbring t&m you have gmo;;oxzcd Wil pe aawumzishc& by the 28N cmtrm
his role tw smzmw Vahﬁ.m Enta@a"ai:}gﬁmmmcmr.

G (Q} 5 Assigm ozm (2.) maw o s1¢
dsy nvm-y othcr m:rb‘:x i‘ar s'}x rmmn

: l&rmﬁ mcmlishas m oz: 'tha‘mks‘f i
mmmmmmwwrmmamﬁawmm@m- ok
cgsaing‘*f%ﬁiw vhare the: £41m ic rmm&. e cts@mxlez MM‘M. '
sent to the RV‘mtmcm i S

- o g’

: shases R AT
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cetions. 'If it dows not confornm to the @&cﬁ.ﬁé&tﬁm&, you will be
 roguired, within the scope of *&:ha contract, to occomplich x&m‘wwr 18,
nocessary to moke the herdwore meet the gys:cifim*&iow,x~ It 45 not {a i
| clear thet your proposed chanze o ‘paragranh (e} will accomplish this.

i A€,
fht As & conseguence, your propossl in thio areo should be revised. A
Lo oreloted guideline is thet FACT m not be conducted wstil after the
s » Qualification Te the DIV cyele through the leunch
! i . K 7
: i
i £8 -
¥ i : 5 5 TR
: wol .
. o & e ‘ | i .
g X, £ . it
g { w5 :

w0

i Ny
smmz Wﬁht&ﬁ
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. Mye feilouing emms mnam ‘t:hom :gms oi‘ yem* @r&p&s&l miciz
o 'nhmla e xc*.hangea; og a *&mlt“ or e}aangas 0 am- stated requirezents.

Peamn & Re«&;«o-mwc{: and mswm;on Anslysic: You m reqaes‘b::& 0

e provose & £ Retro-roctet oSuosystem tnot eoes not inciule thruish terming-
tion. A 3 migms Yotal iwpulse tolerance of + 3% should be used in
your anolyses unless you con fully substantitte that o lescer. voristion
i& ;w-.mamm undey’ *bim mvﬁ.wmanﬁm. conditions of the 612 Program.

‘ ‘m.:, e aloo r&qwas ced o r&«a&c&:@lﬁ.ﬁh the. &isp& sion eaolyses ©
ond &etemim dhe orbitel envelope dvom viidh the dlepersion reguives
. ments con be met. When considering the Backsup Recovery Attitude
_* Control (ZRAC) mode, the onalyses shall be based on the restriction
~ that the SBA is sble to orient'the RV to only one opidmm spoticl
w&t:f.tuﬁa (determined and mcifma by the RV contractor). e

b Since the Ireceeding: mwaes WLl result o new dipensions

Sl Soand ms yrc@ex*ties s it dn x'eqwaue& thet you re-determine these S

(T ~3 & Since it is not ebselutel:f ‘cloar from your proposed Work

@ . Statement that the results of youwr System Anslyses ond test wrogrens

S will e innmoraw& dobe the syaten decipn, dhe followlng stobement
. is 'ao he neluled in Section 1.1 Seope of the Statmn‘b of Vork: W

Tihis ::on‘t:mct covers: both the System Defin.“inn sod Scouisisdon
?hases of the 812 Re‘-entmr Vehicle Syoter developmanty w As o ponsegupnpe,
As is expected that the RV System design, including all AVE, AGE asd .
speciel couipment, will evolve. through design analysis snd testing
- from the initially proposed design to o fully qualified desigr which
. meets a1l the requiréments of the RV Performance/Design Requirements
M Genem:}. Specification. If System Aunlyses erd the test programs
o © 0 uneover design deficioncies, “the initiclly nroposed design must be
e modified Lo correct these deficiencies. This aveiutionary Drocess
” By dnich the daltislly veoposed destpn s mofified ps necessory o
meet the requlromente of the BV ?erf’oxmcej Desien Begalrenents C-e:wral
Syecificatim is within the scope o ‘Ihis Bmmnu of ‘imric,

2,

A d.. ,In your pr@asa&, &zmw‘&m of Maas ?rmﬁes &ata., yxm
=t srould ‘substitute a Post=f1ight Report, data item: subnumber 2.5 of
T s Torm 9 o S~65~154~«D, in lieu of the Flan-Operationsl Support-Orbited,
: deta iten submober 3.1, The latter report is item ¥o. 108 on your - - .
: wopomawms.hes. : ¢ L o -

Hon® : . o 5
: : ) DR

S u
CUGRPEmab HaNDLING
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s B Eoa B | propertisd shell bo eloealy :

S L ] B aimulnteﬁ : - : e
fi:f"wr suewssml m:mlci;mn ol They g
:bhm eystons teshs, Avves now

parechubs systens {(Tirss pnd £iaad
Blogen) shall be pedked Infho .y : :
uperatioanl’ sentindntion ot be - :
ﬁ:ﬁgﬂl&ﬁ a.mém* e ssagm mnﬁﬁi;mm : i - 5]

%‘i&hﬁeu{t & e . 1
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BT MATRTY {fevial Reavvery dualiffestion Prase fud [] )
i — - R —
¥ - ey Toats Pacbey of Vesta Paylznl et 7 Faryiz
,}..‘ \\ : - - ——. 42— o e 50 e rn o
: [} 10 B day Demsrsbress tversil
JE€-130 Aerisd % max night rebpirvBl TyEtER
Retricval ;
5 ®in dny eompu Liby L8 by
5 Bin night
[2] ‘wese tests sre to be conducted et Of-l and off sbore PL Mugs with Pinsl singe only.
: i}  One mndred additional Pirel stage systens arce o Be mnugplied for tvalning.
i [e] Peployment conditfons will be establisbed later,
i .
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o ea(z. Bandley)

i, &5 & result of our Source Selection sctivity, you sre roguested
to provide by 2 Decesher sddivional eost, technicel end mansgerial
dusa foy vevisiogs $O your Proposal s

8s Correéts aignificent tedimice) end ¢peretionsl deficiencies
uiﬂmﬂﬂaﬂ&&m&m&x;

S Be mmmummmumzz

N 'Mzmmmmmnmmmmwwm
mmammwwmms,

a,, mmmwwuwmawu.

,« - These vewicions and the costs essoclated with thom showld be made
onlart’orm%slbwﬁwlb peload BVs: the 270 b - poviond
BV shovdd Be dimreganied.
- mwmmmtmmmmwmww.mu
roguired Ty the revisicss ve boave reguested and muet be firm quotes

for futubs segotiation of & contract to e auarded &s & resuldt of
this coupetition.

?Aé.«,ﬁ .A/

. FRANK 8. & Attachs
Cokonel, USAP 1. Sig Tech & Opey Def
xmmmwmm 2. Becegs Bequiresmentis

i

B o BT Pt T
[P PRI

- _!“‘_‘%,‘1»1; nl‘?ﬁ

BEESue, MANDLING
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Youwr choloe ol zolld rooses motors for periorsing
idered riziky Jrom o the viewnoint of ilgniticn

e n anm w e e

chamerieriatlos, ummz Eev‘al wolerones, ond tenporature sensieivizy.

Chorelope, you ore racuested to propose oold mas for the Smir Subsystenm :
im alen of the selld romnt motars.  The Systen Progrom O08les wilil

oaeeyt The increanced weisht In ordcr 40 obtzin the wroven reliahility

and serformance of cold gos.

L, S P TS+ oy S el A P S A1,

2. "*-“'“o-rac::a':: From the lnformasion presented in the progosal .
for the zedrus AY, we eannot Estermine the location of the iniwlaver(s),
whe dogree of cccossidility, or 1 redundens initistion is providad.
Zaguest you elarily these devails.

SES e S

FHER TE st b R e S e
s v e

Tor test wroprem shouwld provide for firing of the rEtro-rockets
T hempersiure extremes in addivion o the propoced flring av TONE,

Your svaved 3 sigme total irpulse tclerance of + 1% for ths chosen
rewre-rocsets Lo considersd very dovbiful in the Light of 30 stb-
Tloting dave. ‘Therslore, o 3 sigoa totel impulse tolerance of
+3% showld be used in your snalyses unless you cen fully substanticte
thet a lesser variation is sbtaineble under the spyvironmentel copndiflons
g;‘: of the 612 Progrea.

[ N

S

HEr

0

3. ..éa‘* Shield: Youwr proposal o use phenslie nylon ab en sblasor
1% unsecteptable because of igh risk in reebing shelf life regulrexents.
Bequest you propose o aliornsto deslgn.

s

i g e g

k. Perschute Subsystem: Your preposed parachute test progran is
considered luadegunte. Your peoposal should fnelude the parachube
test progrom thet is tresonded in Appendis 1 end the procurenent of

ene hamdred (100} parachutes for mm wraining of the JO-130
erews ot Hickam AFS.

»

-

. 5- Fimhirw Liphts The locotion of the lashiog 1ight nrovents 13

q_ “'from belag oo effective add for night recovery wntil the RY hac
descended to an altitude neny thoet of the recovery alverals. Thp
location of the light on the KV showld be m&:ge&wymﬁama
goversge in the hemilsyhers below the RV.

6“-» 23 Velume III, Seotion 1&.2.5..'; of your yra'_oc«al m"‘ ‘,
SAPSP 8527 will ba “inplemented ag‘aggnm * Tulc apped
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PIAE. T sinea ¢

o i s 0B
¢ st

i srooss ef rcp@r‘wd. ped envirornans o necooel rLoloted vehLole
Interserence, whichaver is algher. Bowover, on :;.:; UL GDY Tl
levels e sy s,,;mi:?:.can..\f. SR VElnns Saven fo SARIE T LET, oo
Pooas fo. 59, 20 and &b are directly copllesble fow "*"’5 Ve

should boe used 3y yvou for this test withoub dovicilon.

Volume I, Cection S.4.3 foils to cofine test limits erfveris, €ic.
Requesy you wrovide cdditionsl infowsmation in this awoo.

From Volume IIT, section 2.1, SAPSP2 65-27, exwceniion b, it apsesrs
“%‘.hw you have proposed no testing of conponents Jor seus ef Invoprosa.
componants. Tois is not consistent with SAFSP 45-27 and 1s unscceptabLe
0 the 80 cince 1t world not be until cystes level testing that
component DO deficlencies would be dlscovered.

AL the exeeptions to SATSP £5-27 teken in Vol IVI, Sectdon 2.1
ore untceepiable, exeent a, ¢, 4, and g, boeruse they reduce the
regulired design exiseria.

T. Degtruct Subsvsten: Your proposed destruet subsysien is —u:..
redundont., BRequest thet refundsncy be provided for this subsystes

8. Seperation Trom the SBA:  Tour provocal does ot show how
redundancy will be achicved in the elec “*o-amlnsi'm inieistor nsel

@ to actuate the explosive valve {Volume I, Pigwre 3.2-17). Rec;ues's
your proposed redundancy spplication be dstailed in this ares.

9. VYater Seal and Pilm Cutter: The location of the Diln outter ls
not inciuded In your proposal and the concept 1s inadequately desceribed.
Hequest you present more detall in these Two sress.

The water/light seal you propose requires more desceripiion. How
will zesling be assured? ¥thet ddetuwrbing effects will the spring
doaded door heve on the RV orlentetion ot sepavation?

o R o

A0. Venting Devices: Your propossl contained on dinsdecunte desoripe
tion of bow ascent venting would be achleved and ézere was no desoribe
tion of re-eniTy venting. Request you provide moré technicsl detall
on these agpecss of your propossl describing the devices 4o be used,
thelr design cepsbilities, and thelr looebtion in fhe RV.

/ 31, Soecial Studies and Analyses: Yowr proposed level of efiors
in this area is 0o low. Reguest your ¢ost proposal be changed to
inelude o ten (10) equivalent men month per mefth level of effors for :
the period of performance of the entire contract 3h order to siequately g
eover the efforts described g work stebenens tasks 3:1.2, 3.1.3, .

onf 3el.k¢ Tasks 3.1.1 end’3,1/5 should be ﬁmmaa& gepnrataly fron
&he*enﬁmlamufaffmwﬁpecm&a‘cm. * .

-
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Yowr propesed BFP beocon incelades o moduliovion o trannsii the alzitude

2 the descending BY and o chenge in modulation o troncoit wabter
ixpect vima t0 the recovery alrpralt crews. Doest fentires sre an
urrecessary cowplexdty and not reguired, sinee redlioted sluitude
and water Ilmpact time con be computed with sufiNclent soouroey from
telemetored events. You are therefore reguested to delete these feabures
of the BF beacon dealgn.

e T
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© Yeu zve recuested W subnit coats for asctimnishing subtonss L.2
CT s e e - S *, B - o oy i, ws o 0y
whrouzh 4.0 of the Work Statemant which wers omizied Tron youw
. - . =

origioal Cout Proposal. Your plons snd oosts 200 scecnplizhing opgras
ticnal suppors, subtasks 4.2 througa 4.5, chall be based on the
feliowing guidelines:

a. Assign & towel of sen (10) =on to the SBA contracTor's
foeility and Vendenboop AVE Dege thoree months befors the Jirgs HY
delivary untll the and of the sorrast poerdcd. Dwo of thase cun Se
soermanently sssigned to VAF3. ne oF e sndividuals wllil traven
0 the base with the Sstellite Velhicle, remain there wunsll 15 1s
lavnched, and then return to the EBA sontractorts Daciliy

B. Assipn one (1) man %o the ST auwdsg o mission only (30 gays
every other month for siz flights).

e. Assign one (1) man to Hickam AFB Srom six zonths before the
first Llight until the end of the contract pericd.

A0 In the A¥F you were réequested 10 mehe o preliminery saelysis of
L the support required under subtesis b.2 throwgh 4.8, end include

’ your egtimetes and support plans os port of the Zrogren Flan. You
ere gzain reguested to submit your weoposed efford for accosmplishing
sibbasks 4.6 through 4.8 s0d the associcted sosts. I should be

" pointed out thet subtesk 4.8, Trainire, spplies prima-ily to your
ovn fraining regeivenents plus reguirensnts of SIC el Recovery

+

Foree persommel. "

- e ) “;}’ .. . f
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/ “The folloving commonbs concorn thoso poridions of your propossl vhich
should be revised as & resuli of changes 10 our stated reguivements.

AT @, You amre requested to re-accomplish the dispersion sunlyses
£F and determine the orvitel envelope from which the dlspersion regquire-

Jdnenbs con be wes. These analyses shovld Include eross-trock dlspersions
ded the gpevetional modes of unbalence, BEAD, and the corbinstion f
Cierect, which were not yrosented in yowr propecel. ¥hen considerdng :
»" “dhe BRAC mnde, the spalyses shell be besed on the vestriction thab !
sooonl Tthe SBA ls sble to ovient the BV to only one optimm spetial estifude . ‘
£ (aatemznea. and specified by the RV contractor). |

) ? B. Since the preceding changes will resdld in nev dimeusions and
ma oroperties, 1t is requested Wt you re-dsterpine-these parerelers.

. 'Jc. Since 1% is not sbsolutely olear from your proposed Tk Btete-
c oraEnt that the results of your Systems Anslysis and Sest ywogrems will
% incorporated into the systen design, the following statement is to
&& izeduded in Section 1.1 Scope of the Statement of Morks

; - inds combtracs covers both the Sysbten Dafinition and Acopisie
: -a:s.m Fneses of the 612 Re-sntry Vehicle System development. As &
:eomsenuense, it Is expected that the RV Syotenm design, inclufing all
& - AVB, AGE and special equipment, will evolve through design analysis
. éad testing Trom the initially proposed debign to a fUkly cuslilied
" desfign vhich xeets all the requiresents of the RV Performence/Design
Reqmemem;s General Specification. If Sysbems Jnalysis @i the test
Campgras wneover design deficlencles, the initially pwroposed design
» sk be modified to eorvect these deficiercles. This svplubionsey
process by vinch the dnditdeally proposed dssign fs modified e teoessnyy
" ¢o meet the reguirements of the BV Performence/Design Requirements
Gmaral Specification is within the scops oF this Smwt aﬁ‘ Forl. ™

© & In-youwr proposed documentation of Mass Properties dete; you
mmmmeswmmmmmmammmesman :
the following reports as listed in Form 9, Ho. 885240 {ﬁm&ﬁm}.

C Imke Tven
Silmunmter Hile
L3 : Detall M.P. Boport for FOR
1o Iatoll M.P. Bepors for R
1.6 . Datoil M.P. Repors for FACT

2o totus Report « Desisgn Doy imquisim Fanse
, Stotus me mm@@ rér ﬁsﬂw éz“

m*m::mt. wﬁkzmma
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‘ Data Item.
[ — . . itie
% 2.5 7/ ststus Report - Post Flight
i 3.2 . Plen-Verification .
§ 3.3 . Blan-Operationsl Support

; The noted reports shell be mreparcd, without exeeption, in sccordance
! ) with the report content, where spplicsble, snd the submitial sdhedule
. as poted fn Figue 1 of Form 9.

‘@, The moaning of your stavement of Bec. 1.1 Introduetion of
your Cost Proposal, Pard I, regarding producing “ell the RV's 85 &
single lot and, therefore, regualilicetion of componenss 1s pot
required” 1s not clesr. This statenens and the resulising progron
restrietion is wnncceptable 1f vou mean that the costs for incorporating
the resulis of developmend, cuelification, DIV ond £iight tests into
the systen design and the fight herdwsre are not ingluded In your
praposal. The Alr Force intends to conbrect for the development of
an EV system thet neets the requirements of the RV Performs=ce/lesign

. Beguirements Genersl Specification. Becsuss of the tight systen
development and f1ight schedules, the possibility exisis et soxe
_@ - 5light hardware will heve becn manufactured before all of the develop-

- “ pent, gualiticstion snd DIV tests ere complete. I these tests show
thet the RV system does not satisly the reguirements of the RV
Performsnce/Design Requirements Ceneral Specification, you will be
roguired 4 correct and regualify, 1T nocessory, any design deficlensies
and include thess soyrectitns in 2ll herduere. Thals iutludss revrg-
fiting exieting hardimre, if necessery. The costs necossudry to wrovide ¢
gualified £light hevdware thet meets the reguivensnts of the RV
Performsnce/Dasign Requirements Genmeral Spepification must be in
your proposal.

J 2. In Section 2.4.4 of your Cost Proposal, Pert I, you state
ovjections to paragraph (e) and (g) of the ASER 1-1606 FACI procetures.
e Alr Force sgrees that paregraph {g) can be deleted; however, st
the time of FACI, the hardware must conform to the sprropriste speclifi-
cations. If the hordwers does not conform to the specificaticns, you
will ve required, within the scope of the contract and without use of
the changes ¢lause, o sccorplish whatever is necessary to make the
hordware oset the specifications. fs o consoguonoe, your propused
change to paragraph (&) iz vnscseptable to the Alr Foree, g thle
pars of your provosal swuld boe revised. & relabed guldeline ls

that B will net Be condusted untdl slber the stplation of Qeslilie
cation Jests and the DIV oyels Yuough the lsunch psi.

e e 5y
5
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