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1.0 INTRODUCTION

: 1.1 Repnon For Study -

The study wan sosdusted in redponss to 2 reguest from
2, B. Doll, Progrem Direcior, Atlas Weapon Svatem,
Bpace Teabnolegy Lab. to €. 4. Dusm, Senior Prejeset
faginoeer, Atias Profesct Oflicve, TCowvair Astromautlies
by THY deted B0 Juve 1909 asd revissd per regquest by
TWE dated 1 February 1500,

1.2 Objective of Study

',

o

The study was cosducted (o jdeatify the parts that
munat be added $o the NAL eogines to make up Guick
Bngion Change Xite pnd te identify y%#ﬁm ?ﬁ@%iﬁ%ﬁ tao
mate the Kits to the wissile,

1.3 tround Rules Por Study

: § : 1.3,1 Bubaystea Beplocesentisn/Bulld-Ups sre te be
soeompl isked at the SMA.

praln it AR e o

1.3.2 Subsystem Replacememis are to be &ﬁﬁ&mﬁiimhﬁﬂ
1@{@5 ashort & time ap possible.

1,3.3 Only eurreatly provisiooed IO0 equipment ahall
be wtiliwed to accomplish the subaystem replace-
monta or build-ups.

: 1.3.,4 The kit configurations are te be Tor any IOC
i mizaile, BID WNe. 2¥-0008-13 & on (33D & onj.

1,3.8 The 4if study is a coordicated Convair and
Honketdyne ﬁiﬁmrm propased and published by
Louvaliy.
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Mo, 2

T&rgﬂ Jﬁttiumna&ig Eﬂﬂtiaﬂu have been provisionsd
{eomplets with the Hocketdyne Engine and the Con-
vair furnished sub-eystems installed) under the

$ali§wiag part ﬂumbmrmz : -

‘;fﬁggﬁ Ne, ‘.‘ ' ' gﬁfectlkaz-v = Complex

Tl

 27-23001-809 4D, 8D, xan, 210 5764
27-23001-808 23D, 25D Lo L BTeB
27-23001-863 W s

W

- NOTE) Pj¥ a?wﬁéaa4na ?axva ia %ﬁt dmliwwred with tkn =

2 jettisonable section. Thia valve should be

S 7 installed immediatedly prior to uhipﬁiw; the
e =il mﬁa#ila t@ the launcher. (Rﬁfw Pmrm 3.4, 53.“u,

f T e ;;imkrﬁa&imm,ﬁhﬂa;# Eﬁiiﬁiﬁi%ﬂ,:;¢MV27“ug ‘”

5 2.2.1  The ﬁui@k engine change cencept d&vmlm#ﬂa twv p%ﬁ%@ﬂ
..~  eogines is defined as that part of the alreraft which
is located forward of the nacelle firewall. The fire-
“wall serves as a distinct separation point ‘for sub-

- i system and sngine mount bolt connections. ‘The concept
Lo 4 turther defined by the QEC is hullt up ‘48 a separ-
ek == 7 ate eatity on the sssembly line and wated to the aip-

- plane as osutlined on the manufacturing seguence flow
Cshart, Toe 10BN rociket engines are not built up as
- separate entities on the assembly line, There are no
© distinet separation points comparable to the aircraft
firewall, The engines as received from the engine °
manufacturer are isstalled on the missile tank and.
bosster section, Thersafter the subd-system components, :
tublag, brackets and clamps are installed as required 1
by the manufacturing sequence station and flow chart. 5
Ko problems are aﬁgxmipgﬂdﬂ ia applyinm the GEC goncept
te the boosier and sustainer sngine system. The vernier
engine syatem tubiskg will probably require some adjust-
‘ment of aitachment clamps to gate with the existing
‘tubing on the tank section when changing an engine.

PHETECIL man £ (11 LB R R P I E P TR BRI B Bl B 42 "SSP L
s 1] P B X
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QEC REQUIRENENTS

Ths sustainer GEC aamu:at of thn H%A Eugsﬁu Ffﬁ %Gﬂkﬁ% :
.~ engine assemsbly, sustainer, plug the parts listed in - :
Eit 4 and Hit B, The parts listed in Kit A “ay be iﬁ* ;

~ stailed on the NAA engime prior to installing the engins |-
.~ oa the sustaiser tank section. The parts listed in ﬂgi =t

- B oare reguired to connett the sugine to the sustainer U,,\'Ew

{

!

i

~ subesysiome, The Nid perte deliversd with the mmmtmimmr‘~uW'
: engine as looss sgulpment should be replaced with the SR
-~ engine mﬁmmmﬁir mﬁ thm &3 mantnn wyﬁlm magiam whamﬂ&i EE o=k

e L LG o L R

5 - “ﬁﬁ aﬁmamm mw@at kﬁlt% &va rmqﬂir&ﬂ tm nttgaﬁ ihm PRV
e -~ tainer engine to the tank se¢tion thrust come, The

~ - glubal plate incerperates the ulmmyinx mrxaﬁgw@#ﬂt ﬂﬁﬁ%
= t#r aﬁgimw sttmﬁhmmgt. H&fﬁﬂuuaw Fﬂguvt i

iy L5 s ey
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( ustainer
'”j~"ﬁmm¢§¢%aﬁmrg‘AN

, Gresse Qus :

- Wreseh wurgﬁt e :

lufaiiagf Ganided Mi ii* ﬂaim;gnmn
i :

"waﬁapt¢f, Sustainer And Vernier :

- Engines éﬁ&é&i 2004 Atr L@@iatina\

-~ Gerp) :

. Hehil - Tainwr iﬁ&dii ﬁ%&% a#r
~Logisties Corp) 3

Fue Pump Inlet, Sustainer -
. Exit, Sustainer

"wgcﬂver. Thmumt chunbnr ﬁ&gzg
'suat&xnwr

ttﬁﬂ#&aimaw =
sdapter Assesmbly

. Sustainer ‘ ‘
o S o ... Adaptar, Eﬁhyﬁ#& (Pluxﬁ ﬁgliﬁﬁ‘ s
= sk  {Inlet}, Sustaimer

SR vﬁﬁmaﬂﬁ . Adapiter, Dehydrator ?1n¢¥ &aiiux =

e 2 . AOutlet), Sustainer- Z
Suppert, Sustsine
i$4a§w}

%ﬁﬁ% =

- Pa ﬁm ﬁwggirg ¥hr &aatmiagr,ﬁugxﬂa ﬁmilﬂ»%ﬁ

.~f‘§§i ’lﬁﬁwt ﬂg. ;,g3f‘ ﬂoneggintmr :

27-85007-189
27-85007+103

1 27-88007-197
S 27-88007-109.
1 2788007201
o "‘.1
3

2T-BU00T-207
| 27-88007-413
27-BBOGT-415
27-85007=417

: %?maﬁﬂlﬂdsﬁﬂ
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TRV et
~ Parts ﬂnmuIWeﬁ Fgr,ﬁ%&tﬁimmm Engine lﬁmtﬁiiﬁtiaﬁ/fh
Q&g ﬁart Na. . = Nnmmnaluture ) anﬂmt Code
Liquid Oxygen System Iggaauaum Drawing No. 27-2020} "AJ"
1 27-23518-1 Gasket P g 05342 :
3 AN S-14a - Bolt '
5 AN 8-154 ~ Belt
] AN 36G3-524. Nut
& AN maﬂmaxa Rasher
Fuel ,s,yntm tnmmmgim izf‘#*lhg No. 27-20200 "BB"
I 27.23820-7. - Qasket 5
B AN 5-144A - Belt
: 8 AN 363-524 Nut
8 AN PGO-516 Washer
3.2 Yeraier Engi nﬁ QEC

 The vernier engine QEE ds m&do to auit ﬁh@ rgspaﬁtxv#
_engine pesition, that is, No. 1 located betwsen Quadrant
. 111 and Guadrant IV snd No. 2 located h%t*&ga ﬁﬂﬁﬁ?&ﬂ% I
- and Quadrmnt 1In i =g Y

. The dittwrwmun ‘betwaen the twn configuratxana con#iut im =
~ the routing of the hydraulic and propulsion system tubing.
- The No. 1 engine tubhing is routed to clear the main fuel
tank drain boss. The No. 2 engine tubing is routed to
- clear the auxiliary pewer supply ducting. HMajor rework
~ to the tubing installation would be raquireﬂ to make the
‘two engines interchangable. The NAA parts delivered with
the vernier enginesz as loose equipment should he replaced
with the engine asaembly at the 42 months cycle angine
» change. The vernier QEC conmist of the NAA engine /N
- 380350 veranfer wMgina asgeubly plus the parts called put
Jin Kit C and Kit Do The kit parts say be imstalled on the
NAA engine prier to or after the engine is installed on the
wissile. The parts listed in Kit E are required to attach
the engine to the sustainer tank section, Figure 2, indi-
cates the recommended engine mount distonnect points,
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e
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'?ha hﬁ&ﬁt&r &ngim@ Q%ﬁ %Qﬂmi*t of NAA ﬁfﬁ swm;&a nngiﬂ& =
assenbly, booster. This iacludes P/N 200351 thrust chaub
sbly~ Number 1, 200352 thrust chamber assembly-
er 1T, No numbi wer packege, engine. ’
gami ge, engine aans ﬂf the tallauisg jmatallatiqna:

’-ﬁwaigg% 3j' fﬁ@mﬁmﬁimmuwﬁ gf % 515
% ﬁﬁﬁ%ﬁﬁ,tl':'4‘;§mhﬁﬂm¥ ﬁyat*m KMﬁimglmﬁiﬁm g =
- BBOB2Y . - Lube Systes Installatien - = =
880320  Electrical and Pnoumatic System Inm%ml%ﬁﬁiwa y

“3ﬁﬁﬁ§&f " Gas Gensrator Systsa Inst llstien :

Turbo |

ﬁp Inatallation

‘i%ﬁ%#iiﬁﬂ on the turbe g%mg ﬁucnanury drive pﬁﬂ prier to
installing the turbe pump in the jettisonable sectisn,
The purts delivered with the bﬁ#atwr eaging ausembly

. as loose equipmenti should be replaced with the ﬂ%wiﬁﬁ
asseubly at tku 48 monthe gyﬁln engine ahaﬂg#a

ﬁﬂﬁﬁﬂiﬁg thu Hiﬁ#il%(iﬁuﬁ@&ﬁttdy nacelles: and firu«ﬁhiazd//
removed, the follewing gensral prnnaénrg'amy be used ﬁn -
“booster ensiﬁf' > ailatioa: ! =

TN Prapmllanﬁ limﬁg, {0, & fﬂﬁlzliﬁmﬁ !ruu each
o ‘turbe pump te sach %h%unt chasber) removed.
- Exhaust nozzle mounting bolts remeved, - .
CMadny propellant supply lises dissosnneeted., %
&) Power paskage handling fixture inutalkmﬁ* =
b)) Power package removed, % z
 "New" &ydrauixﬁ pump inutmlimé on
- package. =
.. 8ervo cylinders removed, =
a) Thrust chamber handling fixguye inﬁtllléd
B) Thruﬂt ﬁhaﬁ&gr ramov&d. : - =

"K#u“ pawﬁr o

xgatmkkmtgaﬁ is the r¢Vnrﬂa praqméﬁr# mt mwnawmi, i
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A ;4:

engine inatl. 27-23100-801 coisist of the T
and installations listed in Kit “G. This sssembly in
not y¥aaﬁntly ié&ntitm#ﬂ hy s ymrt numbsyr, - 3

;,,i% is not canuidnﬂtﬂ rﬁamiﬁi# %ﬁ yra@wrﬂ j&ttisnﬁmbla ;f
sections that reguire build up in the field because the
tasks invelved are incompntable with the Atlas Weaponm
Systes program. Build up of jettisonable sections to

© the Kit @,configuration requires sanufagturing capsbili~

‘t;gw that are not mwaii&ﬂlm at the airiarae ﬁﬂ#%ﬂliﬁti%ﬁﬁe

@@gia And kquiymnaﬁ Rmﬁmjv@ﬁ Fﬁr ﬂ&ﬂufﬁﬁtur’ nf ?rmyﬁiaiﬁﬁ
Gﬁtiﬁﬁ In&tmllatiﬁuwdﬁiaitﬁﬁ&hﬁw.

Part No.
~ 27-20201-501 Nozzle Alignment}
-~ 27-80012-301 'APEX (st3ging Panel. Aligﬂﬁgﬁt},
| 2723204-B/N  LoFx %Fm&i Nozzle Aligﬂﬂ#n& }

ﬁﬁ?ﬁ =t

%h@ﬁa tooln nwu umuﬁ f@r y%ﬁitiﬂﬂiﬂﬁ t%# liﬂmim aﬁy@@m ==
line, fuel line and the stagine disconnect pansls diring
aswembly of the- p*ﬁgﬁiaiﬂn swetion om the nmm*mk&y Ling
at Convair Astronautics. The tools mrm nat mvailaki& mt
the &qam&rmn Muﬁnﬁgﬁaaﬂ« Aremy -

%%t Q.

Propulsion Section

ﬁanuracturnd Kit Eonfigurat, n ‘ -
y 3100-801 Booster Engine

‘/tl-Jett&aenabla Lass Tb’

 part_No. : ,'ﬁQMQﬁﬁlaiurn
i ATT8001<861 . - Structurs Assy-Beoster Section
3 2T=80006~B07 o Barness insti-Thrust Section
i k?wﬂ3000~ﬂ75q T General ﬁwruaﬁammngmﬂydraﬁliﬁ =
bt . Syatem
i ‘,ﬁ?h%$l1Vw$ﬂ1'ﬁf“, G iﬁm%kmﬁmﬁﬂt#v # &u*tminﬁw
‘ . Bagines . - =2
i Af'%?wﬁﬂlllwl 3= -~ Buppors Instl , =i ey
1. 2762001~ o Lanyard im&&twstnginﬂ Auﬁﬁpile&
i &7w52003-1 - Stop Serew
i

27-11010-1 ~_Gen, Avrangemont-Inst PP#W1#§%ﬁ;




- Rapart No,
?m#w‘ﬂa-,‘

27771043

- 27-45400-825 2 ion las%i»?irst SLa@n
‘ a?wﬁﬂaﬂﬂ~907' © Gen. - &wrang#m&nﬁ*Prwnmuriantiam
= Pl . Preumatics
i “=2?~?ﬁﬁﬁﬁwalﬁ‘ v Lime InstloPurge & Wntum rriauiar %
: CeT T Plush Byatem il k
== @?wﬁaﬂﬂlwﬁﬂﬁ' ... Yent & DPrais %?ﬁﬁ@ﬁ xuwmk Frmw e
== &uiﬁlﬁﬂ : =
=5 ‘m?wwﬁﬁaﬁwﬁﬂﬁ“”V L lane Eam%iwﬁﬁmmmura s chK ﬁum =
I 27-20301-H47 f“lﬂwﬂ'hi%ﬁiﬁ Uxygen System Iﬂak»‘,,“”f =
i @?w%ﬂ%ﬂﬂvall;",:“@wﬁuﬁﬁrﬂi ﬁymtmm,xmﬁtl. Pwnpalm;u% o

34,3

on Instl. Part Number

 27-04304~3  Valve Asay

& MERSSI0-l4 0 . Geaket
4 ANSISDDMRT “"ru‘:ﬁﬁﬁﬁw
T4 ANIEUDDA4O R

4 Mﬂ%ﬁ&ﬁ&-nlﬂﬂﬁ - Wat

btz EeE  NoTE

3?mﬂﬂﬂﬁﬁwa valv& ia ant giﬁw&r#ﬂ with the jottinanﬂu%m
gsection. - This valve mhould be taiiwd immediatedly prior
~shipping the missile. tgaﬁ to the Xauncher.'/
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e

" to obitain the @agahikity of muymmrtiug the QEC ﬁ@ﬂg%g&,"‘

lf”i 14 i 1 Fﬂ?ﬂ% ta auygurm th# w%ﬁ&mm ehaﬁgaﬁ &m&h be availeble

%:%;151:3;”a?ﬁraﬁﬂﬂ#§ must be tr&tmeﬂ &a &aa#m“kiﬂﬁ tm@ t%&hﬁ /fi

e

4.1.1.4

Ehj ; é;l}iaﬁ’ #¢15/§n§ test tqaipucnt raquirmﬁ te aceompiish
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