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SECTION Vl 

SIMULATED MISSILE TANKS 
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. , 

The use of simulated missile (SM) tank's in place of actual mi•sUe 
tanks has been approved for Group I, Test Plan 5, The basic reason for the 
use of simulated missile tanks is that they will be able to withstand over
pl'.'essure, which could conceivably result from aPropellant Loading $y'atem 
malfunction. 

. . ' . 

Since The Martin Company's "battleshl.p tanks" in general dupli- . 
cate the dimensional requirements of the J-1 missile, and-since these tanks 

. are available, their. use has already beEm recommended by ADL • 

. .... ·; 

We have included this section on·SM ta;�s'to�pecify ADL re
quirements as far; as SM tank subsystems are cdnc¢rned and to point out 
problems that their use imposes on the .�LS ·tests� ·: · _ . ' . ;, t .• 

· . . .. , 

. The SM tank basic requirements presented in this report repre-
. sen( an outline of the over-all rather than tne· �peCifit� r.equlrements. Prep.; 

aration of detailed specifications will requi.1'e· ful� kpow.ledge of .the .J-1 ·inie:-. 
sile characteristics, which ate.not .available *o ADL; . . · 

- , :·: .. · · .  

.. . • ' ! ' ' r . ''. ... ' ' ,,� ,• I • • \; •' • 
- ., 

A comparison 
'
or the .effect of the SM tank with.that C>r the i.ntssile · 

tank depends mainly on the. liquid oxygen boil-off associated with the' tank.· 
We feel thatthis problem can be .solved analytically, and the solution sub
sequently checked by tests with the Pl.S ·and the J.-1 missile. 

. : . . . 
. · . . :: : _ . . ... .,.�:-::· .. . 

Plans for installli�iOn ·of th�'·SM ·tanks ·at ·osTF are priefly out:;. 
lined in paragl:'�Ph)3 'below�: . ,. · 

· ;·;) ·:.,: (,,;:._· 
· 

• • \ ' .. • • � t:4.. • t � " .. ,. • .:., . . ·; ·�:l. : ... . . 
... < . .  :.,. .. r. t �:-1 :: .. ��:�\ <- f , � ; : � ·� · : • :��· ��'._ .. :: •• 

• • 

B·. REQUIR����TS·:��; � ;d ;. tis�·�F :SIMtJ'il·
T�b· MlsSILE 

TANKS AT OSTF. 
I ' I. 

!. 

1. General 

All OSTF components should duplicate the operati�nal e.quipment. 
This requirement has been waived to :allow the use of SM tanks, but acces
sory equipment should duplicate the actual missile equipment. All valves. 
fill lines, disconnects, vent valves, etc. should exactly duplicate the mis
sile hardware. Martin Drawing 327-0354063 has been used as a reference 
in the preparation of these specifications. If this drawing should be revised 
or superseded the following requirements must be re-evaluate<i. 

·, ·.· 
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·· 

. a. Tank Orientation' . ' ' ' : \ .�; \�' / ;_ :;'" ;. . :· :: :..-._ • 

SM tanks should be locat�d at the �ame elevatio� ·�s the J-1 
missile tanks. Vents, fill connectors, etc. should be oriented as iiiihe 
missile so that silo facilities, such as vent ducts and fill lines. are com
patible with the SM tanks. The station marks of the SM tanks should be 
altered to coincide as closely as possible with the station marks. for the 
missile tanks as shown in the Martin Drawiqg _327 . ..;.0354063 • .. 

. • . . . .  ' : ;· � -
. 

:: ....... ; -'.''.,f ·<··" .a:_.' � -':··_. 

, . 

. .  · 

b. Tank Fitting .. 
. . :· 

,t ' ... : >· .. -

:' .;..._ . . • ,.' 

(d) A ' vent valve# which should be .. the sam�.a• . .. � 
. that to be used in, the missile. should be pro-. 

.. .. ·Yided. . ... �.�· ;� -; �; :'·� ,· ,. �- i� .. ._- .:· ':.: . . .. . 
" , . . 

(e). Insulation on liqui� ��g��: ��� whlch pa� •.. :� 
through · fuel tank should also be pr<>Videct. )}. � . , 

'· ·:· ;i;,' .: ., •: •· • . . I ,. . "· -. ' 
• • � ..t.. ::· 

: • -� · "':. : ·s.:�. · -; " ' ' � · 
.. 
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(2) Stage I Liquid Oxygen Tanlc. The test'configuration must resemble as· closely as possible the correspqndi�g configuration of the ·
·· ·· · · · 

actual missUe system. The Stage I liquid oxygen tank must be equipped with th� following it.ems_: · 

· .. · · 

:, • 
.. � . 

(a) A }iquid oxygeh'disconnect installe� .and -
oriented as on the J-1 missile.' .. :· -: 

. (b) Liquid oxygen fill lines i�sta11�d' between ·.
· the. disconnect and the tanks. ''.': 

'./• ;· . 1._/ ·.''-..._ .... 
(c) ·A liq�d . oxygen line 'to engines� �alved so 

0 
.

.
. 

1

·

;_..:.----

, that the cooldown mass is ·the sam,:t a.a that � 
" • ,  • · .• I 

• • 
' . : , ' . 

-
: . :: 

., - 1: '
.
,(_� "

· 
"·�· '.• , : : ·� : ; �< .for th�.m1ss1le · $�ten;i,. : :1H · .

_ : .. ' .< , ._ ; .. .., · ·
· 

.
. /. ·· . . ,_;; ;, .·· ' � ; ._: ,{\·: ' } :� · , / , ;:;� . ; ·y�·;_ ';H�: ?:'.· ·� :.· � , 

. (d) :R�moye ·the cylindrtcai: ·heliu111 'ta.rik 1.:am;t ; ,· .{Jv<( 
· instan spherical heliui.Q\�ankf:J .. .' . · ·· 

,, ' 

'. :; >(e) �,:t:t ral�e. �/ :;;·i,�:�;��l.;f\.;;: . > . . ·. ' 

·· (3:) 'cSt�g� :ll:. �Qllid 2XY�'�ihii : l ��:�f.e#ii��t�;i�)i��Ust resemble� �s clpsel�· as'lpossible the, corr.e,i:>,o?uii:hg, confiaura�··�'�be .. · .  

aetual Il,li��u�. syst�.m •. ·· •. �e ;sta�e: �1i(lµi� <?�.}:��>��-ks must'· pe: �ip��; 
' .. W:th ; the·_f��l-���� ;�:; .'!\�� J:�l : . ·:L: 

U
d , d • __ ':_ . · ·_�<·\::>_�:I\:��·' � ;' · . · -� ·. . · 

,� , . . , .. _ : __ :_::: .. 
. i: . - jaj_,:.�_,ij,quid .. 9�y,ge!l. :9i�f�P��.;::1�. ���- -, .. 

. : .�,; :�:,� · ;:·t;:�:�; ·,t�/�: : ;:+:!·1 . �:� ,;:�: �::;. �-�-

: '. ' . . .. .. . . : ' :Qnj' \�ri�w iii11jl1i\'tl\'(;i;i' r�i :· , � . .. . fl:{ .�.�.�.; ··.:,·� ·.'··'.·· _;.';JJ;��.:;::·· .. �.::·::�.-�.--�:-,;. ·.: ..
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.i . · (�),'° 'A�qui�f �x_yge� · line tp1 �·ngirie�/��1V'�d so 
'.. that the cooldown inass is the same as that 

for the mi.Ssile syste.m. 
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. ·  c. · Tank Instrumentati'on·-��.' 

(l)·· Stage I Fuel Tank. Stage I fuel tank should be equipped 
with the instrumentation listed below and illustrated in ·Figure VI-a.· 

i 
(a) A temperature sensor (TR-101) located in· 

tbe:fill and ·drain line to measure 'tempera
ture of fuel: delivered .. 

(b)· A pressure sensor (PR:..112).in the top of 
. the tank to_ measµre ullage pressure. ... 

(c} A liquid sensor (LSR-151) in the top of the . .  : . · 
tank above the 110%�uU level. · 

• ' I. 

(2) Stage I Liquid Oxygen Tank. Stage I liquid oxygen should 
be equipped witl:t the instrumentation 'l�sted below and is illustrate,d in . 
Figure VI-a. , .J. :- . ·� 

·. · 

t;, . .  .-. . 

(a) A temperature sensor (TR-219 and TR-220) 
in each fill line betwee� ·the fuel tank and the' 
liquid oxygen tank. 

(b): A liquid sensor (t.sit;..253') ·1ocat�d at'�he bot- -

tom of the . .tank to :sense the arrival of liquid 
... �phase . . • ; . . . . 

• ' • ; "1 -; :. • - • • ' • • • • •• • � 

' Cc) : Alfquid s��or <iLR-2si) l��at�d at the 

. .  ' 

. ' '  
·-� ·; 

95,o-full level . • . •. 
, I 

' ' 

(d) · A pressure sensor (PR-225) in the top of 
the tank to measure ullage pressure. 

(e) A liquid sensor (LSR-251) located at the top 
. of .the tank above the 110�-full level. · 

(f) · A differential pres�ure iiquid level sensinc 
·device. (LLR-251) operating over 1he ran1e 

' 0 .. 110fo full. 
· � 

'tt 
I . 

' . ' .  

lf! · · · · 

I· 

.··; ... ·> . 

.....,,..,.__, ______ .,_� ...... -------..--�....,,.�---�--.-----�- -----,_.......,._,.,._._,.._ . ._,.���-----......-.---�-...--
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' .  "·· ::·· 

.. · : •1 . •  , 
• l.>�:...Z..-.'' �)· . 

. ·. :.7' 
..-': 

(3) Stage II Liquid Oxygen Tank. Stage II·Uquid oxy1en tani{:-;,,:-,:,:< 
should be equ�pped with the instrum'entation listed below and illustrated 
�n Figure VI-.a .. 

(a) A. liquid sensor (I..SR-254) at the bott.6m of 'i' 
the tank to sense the arrival of liquid phase. 

(b) A liquid sensor (LLR-252) at the 95%-full 
· 

level. 

(c). A pressure sensor (PR:-226) in:the.top of 
the tank to measure ullage preas'1re •. . -:'. 

. '-· . .. 

(d) A liquid sensor (LSR.'...252)° at the top of the. 
tarlk above the 1100/o-full level. " , ,, . . . 

(e) A differential pressute liquid lever sensing .· .. 

� ' -· 

device.(LLR:..252) to 9perate over the range'�_. .· 

··•· '( ' J'T:: ; o·-· n��\0,_ · .

.

. > •• !jfa� .

.

.. . ,· .
. 
�.. < •• ; . . ,,. 

l 
l 

(4) Stage_n Fuel Tank. Stage· II fuel tank should 'be eqhlpped · .. 
with the instrumentation listed below and illustrated 1n Figlire Vl'.'"a.'· .. - f . � -. . i . 

. ! . . . ; ... = ·•. : �>··.· ·. ... ' .... - . .._ . _: ·-'�". ·.. . �.
. 

.:: ... .;· ' . . . . 
. . . � 

: . '(a) A.temperature senso� (TR�-102)1o�at�d:in- . . · · . 
· .· ·. · 

. : . .  · 
. 

· 

: ��1�i'� 
' · 

· · · the tank to measure.:the· ullage· .:Pt,eaaur.e ·�·.;� ��·�<;� '.}; .· ;�. · .. : · · · 

.·; . "·' -..·; .. ·:.� �--.· •':' "" 
-· 

.

. 
·. ·,+.;� ._ .. , ·.. · . . · ·: ·"·>: . . ; :.:�--· . . ··:.� .. . :;_;:�.:' .';?.:.·_·:�:-.�.·< .. <'. ·i.;.:.'{···. -�· ' ;"_ , 

i .• , (c) .A liquid sens.or �LSR-151) at the;t()p-.Of the· i .· •, ., .. . : .. ···· 
· · tank above the llOfo-fUll'level. · · · · 

· 
· 

· :r,:;r··: ,·:··· · "::'""� .·.. i .· : . . · , · · .. - . �, . 
. . . · ·· I · , '(5l ':Helium·System. The helium system ·should be equipped · ·, ·"·· · .... .. 

. with tile instrumentation. li�ted below a�d 'illustrat,ed j.n' l"igure VI-a. ··· '· ,,_ '.': ,. 
· .,, 

. .. ' . : i:... • . . . . . -:.� . � ,_; ' " 

' • ' . -.. ":'.�"' 
; · 

"�. ·. 
�- '· 

. 

� 

... 

�- . '. . 

< l 

. ., .. ·.· •• � ., 1 .... 

::, _; 

, I ., .1. . 
' . 

·B 
··-1 
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; ' 

.. . The tank' mas·s and heat capacity Will affect the total 
.:amount., .. 

of boil�off. The liquid oxyge� transfer capability is related· to th9< ." : 
a.mount of boil-off. : If th� liquid oxygen boil-off is excessive with'SM 
tanks, the transfer capability will be ·r�duced� :. 'The. ef,fect� o

·
f S� tanks 

on boil-off must be kept in, mind during evaluation of.the test r..eaults. ·· . . . . . . . �! : . ;·· i . . . :· . •  . : . t-:· . .  ·· , 

If SM tanks are supplied for·tests, they must be: desig�ed so 
that the thermal stresses will not be excessive when . Ji.quid oxy:gei;i. is 
:-.:.-:nittea to n.e tanks.: 

; v . . . 
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Group I, Test Plan 5 is designed to evaluate the ability ofjtte. · .. ,.,-:, .. .' 
PLS to load an operational missile. The tests listed in Section II sh\."Uld 
be adequate to check out all PLS requirements. 

Loading procedures for the SM tanks (Group I, Test Plan 5) 
differ from those for the actual missile (Group II, Test Plan 6) in that: 

1. The rate of liquid oxygen boil-off for SM tanks 
differs from that for missile tanks. 

2. During elevation of the missile, the missile 
tanks will be pressurized with warm helium 
gas from the umbilical connections1 but such 
elevation will not take place with the SM tanks • . 

� / 
3. Some of the supply requirements for nitrogen_; 

gas in the actual loading wili not be duplicated ,; ; ; 
in the loading �f the SM tanks.. . 

· 

... ·• . 

Group II, Test Plan· 6 should include two over-all PLS_ tests, ·
. 
· 

repeats of the combined PLS test of Group I, Test Plan 51 so that .the 
effects of these differences on loading can be evaluated and the veri
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