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SECTION IV 

TEST INSTRUMENTATION REQUIREMENTS 

2l"thul" 1.D.l.ittk,Jm-. 

' .. � ' . 

I� 1 l . 
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A. PURPOSE AND SCOPE 

We have compile d test instrumentation in this section in 
order to pre.sent a composi te picture of our requirements from the 
OSTF test i n s trumentation contractor, The Martin Company. -Conse-. 
quently, all test instrumentation covered in this section will be !ur- � 
nished by The Martin Company. · ·-- - - - --- --

111e ADL test instrumentation requirements cover all OSTF 
��-.-,: ;,,sirun�entation needed for the execution of Group I, Test Plan 5 • 

. :;1 ' " :  :;1 "t(·st instrumentation" does not cover system controls and 
i: � ·, :-;:r�ntc:1ion required for the sequenced operation of the propellant 
L i:. -::�:-1g system. 

System controls and instrumentation requi.rements are cbv- . 
ered in Section V, and include: 

(1) Sensors, gauges, and transducers or electrical 
pickups which are provided for or available wi�hin 
the basic propellant loading system; and 

(2) Indicating gauges, electrical pickups, push buttQ.riS, 
and lights mounted on the ADL-provide.d PLJ5 Test -

Control Panel, Test Selector Panel and Fuel Check
out, Fuel Test, and Fuel Control Panels: . 

.. · - -

The instrumentation equipment covered in Section IV falls 
into two gener al categories, defined as follow,s: 

(1) 
. . . . . ., :.; ' ··! 

"Quick Look'' instrumentation ! · 1; . . , . 1 .. 
i ! . : � . J ; • : · • •  : ' ,i : ' ; 

. , .. 

Instrumentation which generates d�ta availablJ -

within eight hours after test completion . 

. (2) Miscellaneous instrumentation 

This includes temperature indicators for the 
fuel storage tank and L02 storage tank plus · 

pressure indicators and transducers needed 
for safety tests. .(See Section II.) 

"Quick Look" test instrumentation requirements are listed 
in 'fable IV-d. Miscellaneous instrumentation requirements are given 
.. ·=·" t;}e IV-e. Table IV-f shows the source anC: display points of the 
"(-_'..!il.t, Look" instrumentation data, 

'.dtthuT 1Jl.l.ittlr.llnr . 

. ·-- ------- · ··· · � . , -• . •. .,.. ... -...,...,,....�T ----
·
------------· ---.. ----;··4'r- -:-"!"• ..... �.··· ·-· -
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· In Tables IV-d and .tV-e, an attempt has been made to show 
reasons for the i.nclusion of each instrument. Basically, the instru
ments are required for the achievement of test objectives covered in · 

specific test plans. (See Sectionll.) 
· 

Sensing and recording instrume ntation with a time reference 
is required for the measurements of temperatures, pressures, and . 
liquid levels. Such instrumentation is typical of that required to meet 
over-all objectives. 

Typical instruments needed to meet specific, primary ob� 
jectives are: 

· 

1. On/off and closed/open information for a time-
· 

referenced status record of valves (MR). liquid 
sensors (LSR). and drain pumps (MR). 

2. Information as to pressure (PR), temperature (TR), 
and (in specific cases) level (LLR) in a section of . 
the system which becomes isolated at any .time 
during the sequence. 

3. Flow information (FR). as an aid to an analysis 
of flow distribution between missile stages and 
the rate of change of flow in specific flow paths; 

4. A time-based record of the position of throttling 
flow control and pressure contro.l valves (MRT) 
in order to analyze their response and performance 
in the system; 

Instrumentation needed to meet specific secondary objectives 
are divided into two categories: special problems and contingencies. 

Typical sp.ecial problems are: 

1. Balance between flow stages; and 

2. Need for subcooling of liquid oxygen 
topping flow. · 

Instrumentation needed to evaluate the special pr�blems has 
been included in the requirements listed. 
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"Contingencies" refer to problems resulting from unfavorable 
test results. Instrumentation has not been provided to aid in the solution�·· 
of contingencies .. Sufficient taps and connections have. however, been 
provided in the OSTF piping to take care of any foreseeable contingencies. 
A small (unspecified) stock of versatile transducers will thus be needed 
to take care of the contingencies. 

B. DESIGNATION OF TEST NUMBER 

Test categories are designated as follows: 

Test No. 

1. 2 
2. 1 
2.2 
6. 1 
6.2 

·PLS· 
s 
SC· 

Category 

Fuel transfer tests 
L02 cooldown tests 
L02 transfer tests 
Helium transfer (warm) 
Helium transfer (cold) 
Combined PL� tests . 

· 

Safety tests 
Storage capability tests 

'. 
. .. . . : . .. � 

The test numbers correspond to "Detailed Test Plans," covered in 
Section ll.· 

C. AC.CURACY 

Test instrument accuracies have beeri individually analyzed. 
and generally reflect a relaxation of initial requirements. · 

Nearly all accuracies refer to the range "to be meas�red," 

which has been specified. When two ranges are indicated, suffici'ent 
time will be available to effect a recalibration. In any case, the 
accuracy should be interpreted as a percentage of reading within a 
given range. For example, (TR 202) is for temperatures of -320 to 
-100°F, a range of 220°F. A .:t 5% of range accuracy implies .:t 5% of 
220 or + ll°F at the high point of the range. At -250°F, the difference 
is -250

-
-(-320) = 70°F and +5% of 70° = + 3. 5°F. Since+ 5°F.is suf

ficiently accurate at this temperature' this has been so stated. 

----..-�--� 

_
..,. .. _

_ _
_ _ __ 

.

..., ,..�
. - - -- � · · - - - -�·-

---_..---
... 

-

--
-

--
--

-· 
·-·- -. . -- ---·-··-·-

·

·
-

... -----

·

-,-� 
.

.. 

-. ______ , ,.
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D. 

.. . . . . "' . � - . 

TEST TRANSDUCERS AND CHANNELS OF TRANSMISSION. 

. .: •. :,, :�-

Summaries of the total number of test transducers and chan
nels of landline transmission have been made for each test series in 
Tables IV-a through IV-c. Note that the summary is based on the fol
lowing assumptions: 

1. Only channels connecting the whole launcher 
complex with the Control Center have been 
included. 

2. Transducers {such as level sensors) provided 
for in the basic Pl.S have not been included . . 

3. No allowance has been made for contingencies. 
Allowance has been made for the vent systems.· 
Simulated missile tank instrumentation has been 
included. A 10% contingency on instruments 
and channels should suffice (but has not been in
cluded). 

4. A channel of transmission is assumed to include 
one or more wires needed to transmit.a signal. 
In the case of valve position (MR). this would 
include the positive indication of two switches. 

5. All test instrument recorders have been assumed 
to be located in the Control Center. 

6. Missile tank test instrumentation has been in
cluded; however, instrumentation &uch as the· 
L02 tank level measurement (Bogue System) has 
not, since it is part of the basic control system. 

E. SAFETY TESTS TRANSDUCERS AND PRESSURE INDICATORS 

In order to monitor the safety tests, certain pressure indi
cators and t ransducers are needed. The transducers (PR-001 through 
PR-005 supplied by Martin) list ed in Table IV-e are-to be connected to 
the spare p ressure taps (SPT's) upstream and downstream of the ·safety 
valve und er test. A channel is needed from the appropriate SPT to the 
C. E. C. oscillograph for a chart record of the test. In addition. con
m · c t i ons from the transducers io the portable pressure indicators 

(FH.-001 through PR-006, also by Martin) are needed. In some cases, 
an existing transducer located either upstream or downstream of the 

-· ·  . --·· -------·-,..--- --·- ·--------- --· .. -·------.. -----·---�··- -�------·- -- . -
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safety valve may be used for the safety test: In general, the safety .. 
· tests are performed by remotely (or manually, for the PRV's) con- ··. _·· .. 

trolling the flow control valve until the safety valve releases. · The · 

object is to test the ability of the safety valves and vent systems to· · 

carry away safely the maximum volume of gas available from the. 
high-pressure system in case of malfunction in tl,ie control system . 

. : , ,  
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System 
Test Number 

Parameter: 

Temp. (TR) 

Press. (PR) · 

. Liquid Sense ·. ( LSR) 

Liquid Sense . 
(LSI) 

Liquid Leve 1 
(LLR) 

Position 
(MR) & (MRT) 

Flow (FR) 
or (PR) 

Total Number 
' of Channels 

in use during 
particula r test 

2. 1 2. 2 - . -----

23 29 

26 35 

10 12 

2 2 

2 

33 36 

2 4 

96 . 120 . 

T.t:.. IV-a 

NUMBER. OF . CHANNELS OF TRANSMiSSION* 
(Launcher Complex to Control Center) 

He 
PLS 6. 1' 6.2. 

! 

14 7 I " 8 
•f' 

13 9 10 

2 

2 ·-: 

i4 . 5 7 

2 1. 1 

22 26 

I· . 

6 

8 I 
" 

< 

.2 

1 

·-· 

3 

2 

4 

. 1 

io 

Concurrent ' 
2 •. 2 & 6. 2 

37 

45 

12 

2 

.2 

43 

5 

146 

•See 'rable IV-c. for summa rized channel requirements. 

Combined · · other 
· .PLS. · S SC 

: ; .. 
. . . .·� : 

23 ;.9_ 2 
"· 

·1 .,. 
' 23 ;1 4, 

0 '! 

6 

2 

17 
.i . . 

4 I 

3 

74 20 . · 6 

.'.· .·· :_· .. 

. . . 
. � .. 

.... _:
· .,·_ 
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System 
Test Number 

Parameter: 

Temp. (TR) 

Pres. (PR) 

Liquid Sense 
(LSR) 

2.1 

23 

26 

2 

Liquid Sense · · 2 
(LSI) 

Liquid Level 
(LLR) 

Position (MR T) · 4 

Oth er 

Flow 2 
--· 

59 

-
•. ._ J 

TABLE IV-b 

. . 

___.., 
• . . i 

SUMMARY OF TEST TRANSDUCER REQUIREMENTS* 

2. 2 PLS 

29 14 

37 13 

4 

2 2 

4 2 

·2 

78 --

He: 
6. 1 6.2 ·-· 

7 8 

9 10 

2 2 

· 2  2 
·----. .. 

20 22 

Fuel 
-

PLS 1. 2 

6 3 

8 2 

·-- .. --

. -- -�·· 4 

-2 

. , f·--· 

2: 
-· 

- - 9 

Concurrent 
2. 2 & 6. 2 

37 

47 

4 

2 

·, . ... :: 

.. ·» · ,·, 

4 

100 

. · •See Table IV·c for total trans d ucer requirements. 

-
I . ,.I . 

Combined ··Other 
PLS S. SC 

23 2 

23 12 '· 10 

... - --., 
.. � 

'· 
!.' 

6 ' 
-�'!. ··�! 

. 4. : --. :�· ·---
, ·' � . 

: ·';>. 

. ....._ '.., . . :-. '� - -

60 . 12 ,"12 ... 
: . ·. . 

� 

' . . , . 
: . , . 

. ... 
..... 

.. 
.
. w 

r 

f I 
l 
I 
I· 

. 
; · 
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TABLE IV-c 

SUMMARY OF TOTAL TEST INSTRUMENTATION 
INSTALLATION REQUIREMENTS 

System 

He 

Fuels a nd 
Nitrogen. 
Services 

T otal 

, I 

No. Transducers No: Channels 

78 120 

22 

'9 

109 156 

·' 

• J .  

l 

. :1 
� � 

' \ 

r 
' 

j 

� 
J 

,_ i :.l * � 

] 
] 
J 
1� 
J 
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-
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�---� ................... . --�.:,::����;WJCI LOOI• TEST llSTIUMEITATIOI IEQUllEMEITI. 
' - ' '"r • . --·· -·::- • � • • • 7-, ·-

PARAMETER: 

It" 

Tll 101 

Tll 102 

Tll 201 

TD.C PHATURL 

Senior Location 

SL II fill & dr• ln  ... 
line c1 oH to fuel llMT� 
Abo.rd •lull• 
In contact with top of 
Inn•� tank of T-201·' 
Yacuv• 

. .. .('..; 
·.•·· 

' 
Sen.aor 

.... �� ....... �-

i " 
. � : 

. �: . 

T�c. p�;� . =:.�� :.)_t;. · 2 . 1  �:�it) T••P·. of Inner tank d1tr l ii1 
�&:r:Y� -�:- �� �::Y: �1· 12> :�ir!�1'1=���t lon 

. 

.Tll 202 ... r l n.terHctton of . 
L-202 and L-20. 
Top of· L-202· 
�rope1 1 ant terminal 

contraoto·r · ': i ·· .. " . 

- v.11·,�·c �.-��i.02::·/�: - 2 .F.'.'.'7l �> 
.-
,;011r•11 of COaldown, G02 -

• - . • . •• :J- • 2.2 .< . .. _ ·: _·f��)o� b)' LOz t••P· 
.;..· '· '- ' . .  •· : PLS .· .·· :d2 1 After_.unload l nd l cat11. 

. ":i-'-

To; of L'-2°' bet ... n 
F-.2°' -.and FCY..-20.• 

· M l 1�1 . silo . 

· · Locate aa near to. 
•1•11.l'• •• poH1�e 
Oft to, -.f 1torl z0ftta1 

i. ·:.. . por.tton •f L-2M·M10lld · . J11nct 1  .. wltll· L-lll• · . 
M1 1111e en•;· -

"-t'-.' !' '. :>. 

j .j . 

. . .. �;t: � . · ·. '.�.:;,,., .· . ab .. ii�• of liquid In p i pe 

. · 
· ·· .. , - · "' · · i· ' . :,· · 11c t l on·T•201 to FCY-211 wa11�T:��'.!l�o _:i::r:· ;�·· . 2.·t:·?��: ·

1 .
- :l:r�Jro r�... . . 

:.7 ....... _�:_·:::-·· · : :� �'�: · · 2.� ;JiJ l rid l f�tJon ol l i ne f l 1 1 

.,� '{ f:r);f� . F���ti !EI�f t.;. ·::., 
w.n i' ·c'·'·� fcF � :" ·- 2�1 ·r ::.'.:l·tt:CO.OJdoWiLJrotr••• . 

' · .·· >·-�' � >� --;" t.1 :.d n·: llldicat l on o · I I n• 1 1 1 1. , .. _ .. . "'".. . ·· .. :;,;, ·,.ce111r1et 1on · 

:/_�-:�;,.::·--·: q. /'':•llf: '.l;!,:!';�T .. ;0t:Tl-.1.i.t, 
• •• � .T• ' .. -.'� , ,;,· . . te.,.ratit,... - · · 

.... \;;_ , ···.'CIJ·DNNt·•fl•iceotl111 1·· :{"' .,•· . . ·- .. . 
· -.. · i .r�;·;, . I' ':,:·, . . I • - • '. ,·_ -.·1 "'" 

. ... �- , ' .. , . ;.. , 

... To .. 
·Mea1ured : Eiitr• .. • 

•a:F to o t9 
75F . 1ZOF. 

• 

-ioo0to 
-'300 f 

-1000to 
-320 F 

and -zgo to· 
.. _,00 F 

. -1000to 
. • ,20 F · 

���� 
-100-to . .,200, . 

•2700to 
-no ' 

O to 100 
p1 l1 

• 

Mb;. &o 
-,zo F 

+tooo _,20 F 
• 

• 

+tot. _,20°f .. 
• 

· ·  .. . 

'·' . 
,l 

·- �- ·� 
.'--·- ..... �: \-· 

iH of 
ol••n 
range 

- - �  

_,.. ' 

. _., -

i10°f 
or 1± 51 

. rane•I 
, 20 �cC, ·��: .. _ � ·� : ·: · .� f.l 

. U0°F o� ,

· 

. 20 He · • ·· 
(!SI rang•) 

ta°F or (-lOS low. 
range) 

iii; ; _ .. -· · 

. .. 

,::f �.:��� :--: �-:-·( '->;:: ·; � 
0 . .: ' 

,:. "·.· (,;_ .. _-.·.- ·.:-. *' F. ;,, ... . -. . , ' ·  ''"<"'. 
(!SI •low•· 
ran11•J . �- :: " 

. . . . . /:., � .  ; . --_._ .. -� 
�oo, ,.,>. -

,· -;. .... =.:·� '"· -.;-.� .. "S.;i.c·'· 
Ctal � .... . 
range) .< . ,,o, " ., 

(tH· •I•• . .  
. ,... .. , 

, 

.·· ··---.� ... �·, .� -· 

�"-;.' .· · . . ·. 

"[ ' ' ·: ;:. � 
,.· fl'' · 

. t'.·: •.' 
' " 
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C"::'\. 
1 � ' ¥ 

PAtAMml: TEMPEIATllE 

u .. 

Tl 209 

SenHr Locatloa 

Top of L -211 Mt .... 
FCY-m and F-205-
MI H 11 e allo 

Top of L-210 Mt .... 
FCY-205 and F-20IJ. 
MIHlle ello. 

•n:;iqi·�-: , · Locate aia near to 
· · ;t';�;�, lf �;�Hl1e u poeal'1e · ·:,·�Jt"� top of llor:-ln11tal 

.. . 
· . �- · . . port I on of L -20) 

< . . MJolld J.,.ctl• wltll 

. Tl 208 

. Tl 209 

·. · .. . � � 
-Tl ilo 

Tl Ill 

L -210. Mlaallo allo. 

Top of L -20) Mt
F-2 02 ucl f'CV-2o7. 
MIHlle ello. 

In center of flow at,.... 
L-20t Mt- F-20J _. 
FCV-20lt· L 02 elNI • 2 flow .... u2 .. 1oc1t1 20 f,P.S. . · 

.. On TMC at. 11 COINIOCtor 
near •laallo. L-JOll . 
LOz alld 802 11 .. -.. 
L 02 ftloclt1_21 F . P.I . 

In ee11ter of ilO. at.....a 
of L-211 �� FC¥-20J 
' F-20& .  L02 .. .  , .. 
flw ... ·. w, .. ,.,,, 20 '·'·'· 

.. -1!4 •.· "'1l!"4"·· 

... !!!!!!.. 

• 

• 

• 

Tllorwilel 1 LO 
•ltll ...- . 2 
T.C. . ·. 

• 

• 

h%12f¥3£ n¥hd Jff 4, 

TAILE I Y-d (Contln••dl 

Teat 
....!!:.-

2.1 
2. 2 

1 
2 . 1 
2.2 

2. 1 • 
2 . 2 

2. 1 
2.2 
PU 

2 . 1. 
PU 

2.1 
2 . 2 PU 

I 

Purpoae of Mea1ura .. nt 

Topping Strea11 teliperat•r• St. 
I I  

Totiplng StreM te11perahr• It. 
I . . 

Ill Coo1down progr111 
21 Indication of line fill 

cojfletlon 

I') lol off ga1 reheat •I Statue during hold-mixing 
te11peraturo · 

(5) Degree of aubcoo11ng 

1
2
1) Coo1down·progr••• 

) Indication of 1.ln1 fill 
COllPl•t fon. - . 

(') Stat•• during hold 
(atagnant plpo ZOiio) · . · . 
St. I low point In 11it• 

(1) WhOfl t..,. _ilatchoa �with TR-20) 11no 11 fu11 1 2) Statue d•rln1 hold · 
')·Stat•• after 11t1loed 

tu When t .. p. •tchea with . ) · TR-2M line 11 full .. . . · 
· (f) lnd l catH cooldown ,..,1�,· 

fine alld ho.I d  dol '"'' · 
t..,. to IMT . 

-· (SJ Vhen t_,. •tcMe. wltl 
, . 

. Tl 20S . ... I• f•11. . 
(2) Totiplng �lfftrJ . · 
(') Detoral11e HCnaltJ for 

u2 Hkoolor 

' ' .. '· · . . � .,. . -� 

·Range 
To lie 

Mlaaurod Extr ... a 

-2700to : . _ _ ,20 f 

·-2500to 
_,00 f . 

.. -270  to  
-,20°f 

·•250 to ..,oo°F 
· -2700to · ·-no f 

-210 to.· ·-.,aoF 

SWS(-

• 

• 

.. 

• 

Acc.rac1 

±')of 
(or t 51 
range ) 

• 

tto 0
f or 

(±51 range) 

t,•, . 
(±SS • 1 •• 
range) 

t10°F 
(or iSS 
range) 

't)s or •· (iSS ran;et 

: f)°F or .· (f Hof\ 
, ... ,. , ;-, 

l MC 

" 

1 MC 
·:.• ... . � . . ...,,. 

. . �·: . 

l· MC 

I
· .. 
.,.._·•" : .. ·.· 
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I PARAMETE11 

l 
..!!!!... 

lit 21! 

lit 21, --

-� 
1 

·' 

Tl 2P 

l TR 215 

TR 216 

�- Tl 217 :1 
U" 

a 
� 

� 11 Hi 
lM 
� 

TAIU I Y-d (Co11t l 11Hd ) ... 
· ·- · · 

·. 

TEMPERATUIE ---

'" 
THt. 

Sellaor Locat l •  .,., .. Ko • . PvrpoH of Ma11ur1 .. nt .S!!!!!!:. - . 

In cet1ter of f1 ow atr... Tiier.-. 
of L-210 Mt_.. FCV-205 .. 1 1  �ftla 
I F-20IJ. L02 Md G02 
now .... L02 welocl t1 20 '·'·'· 

On 1MC St. I COltlllCtor 
near • l 11 l le. L-�· L02 and ao2 flow .... o2 v1loclt1 20 F. P.I. 

In center of flow etre .. 
L-2°' bet .... · F-202 and 
FCV-207 • .  L02 ucl Q02 flow .... L02 vel oc l tJ 
20 F.P.S. 

·Lo2 aubcooler d lacharge 
on L-209, downetreu of 
l-217· Pro,.11111t 
t•r•lna1. 
Lo2 aubcooler· lalei, Oil 
1 lne l-fCll· Prope1 1 111t 
ter•lna 
lottOll of L-M, 
In prope1 1 1111t ter111 .. 1 

· Iott •  of L-20), 111 
,,..,.1 1 111t terill •I 

. .. ,. ... . 
·T.C. 

• . . . . 

• 

W.11 
T.C. 

W.1 1  . T.C. . 

. W.1 1 
T.C. 

W.1 1 
T.C. 

L02 

L02 

L02 

L02 .. 

i.O . .2 

LC>
2 

... - .. 
L02 

2.1 
2.2 
PLI 

2.2 
PLI 

i 
I 

2.1 
2.2. 
PLI 

2.2 
PL8 

i 

2.2. 

; 
;. 

2.1· 
. 2.2 

?• - ·-

2.1 
2.2 . 

(1) When teilp. 111tche1 with TR 206 line 11 full. (21 Topping dellver1 
'' Deter•lne nece11tt1 for 

L02 aubcooler 

·(ti When tetip. 111tch11 with 
· · TR 207 1 lne 11 fu11 
(2) Indicate• cooldown rapi d , 

fine and hold delivery 
te111p. toSKT 

(') Detenalne n1ce11lt1 for 
L02 aubcooltr 

(1) When-te111p, 11&tch11 with 
TR 208. line la full. 

(2) Statue during hold !•tagnan! pipe zone) 
· t. I low point In 
. .,., .. 

Subcoollng .. aaur ... nt 

Subcoollng .. aaure .. nt 

_Tei.p. of L02 In pr�pellant 
ter•lna1 during holdf cool-down alld prior to re oad • . 

TlllP• of L02 In propoll111t 
··- ........ -- --- terillnal durlnt holdf cool• 

down ud prior to re �. . 

--1 

i· 

...... 
To Be 

Ma11ured Extr-• 

""2700to +too 
_,20 F _,20°F 

-2ao40 +ioo 
.. _,oo -,20°F 

-2700to 
-300 F 

·-250 to 
-300°F 

+ioo 
-'20°F 

-2700to 
-,20 F 

-2700to +ioo 
-,20 F -320°F 

-2500to +too 
_,00 F -320°F 

. -2500to 
-300 F- -- . +tooo -,20 F 

-2700to 
-300 F 

-2ao0to 
-m ,_ 

. •270 to 
..,20., 

. +too ..,20•, 

. .  : I I I 
I 
I 

'. 

i I 

Ac:curac1 

t ,o, 
(or t IS 

;� '. 

. of range) 

tl°F 
(or t 2S 

of range) 
t3oF 

(or t 51 
of range) 

t,°F or 
(t 5S range) 

*'°F or 
(t 51 range) 

*'°F or 
(t 51 ran1•J 

*'o' or 
tt IS r1111t9J 

fr941...C1 
of 

hadotlt 

1 MC 

·1 MC 

1 aec. 

60 HC 

60 MC 

20 MC · 

tJ°F or ·:· · · ao e.c 
t:t II ru,.) 

. �� 

(1� 

(•. 
-

l r· 
I 
t t 
l 

l 
L r 

' i. 
r 
f· 
L 

''• · i\ t\ 

.... . I!'.1 
.. -I 11..l ,:,;. 

::, 1.�·: 
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TAli.E IY'.'"d (Cont la_wtd"J . 
; · ' . - .. �· .. : �-·· -

PAIAMETtl: TEM PERATURE 

u .. 

TR 219 

�- .
. 

,. 

TR 220 · 

TR JOl 

TR )02 

Senior Location s.tlaof'. - . 

Fl h a drain line n .ni.,...1 1. 
clo1e to •11111• tank. with ••l'O ... St • •• Aboard • l 11 l le T.C. 

lear T-,OlA V.1 1 TJ,. 
-neck L-,02 T.C. l••llOIM Propellant ter•l.nal · ·•-ti . 

. ·_ . .!':'.:· . •  

·IJat• 

-��2" 

··LOz 
- · ... 

J- -- • •  

. THt 
llo . -
2.1 
2.2 
PU 

2.1 
2.2 
PU a 

. .. 
••ar r�,011 neck l•'°2 

"911 ,.,,. . z.1-
T.C. (••'"911 2.2 Propellut ter9laal ·•-t) PU 

. -
. � ' 

·,;· .. 
Oft MF St. I ••nt JI•• w.11 1'7'9 Ut2_, _.-.. . 2.1 .. ar •l11lle L-"8· · T.C. (ex,.... 1.2 M l • l l e  ello . el.-tJ . .--

Pilrpo•• of Mea1ur ... nt 

r..,.·of ·Lo� del l.,.red·to 
Stage I 8MT 

To evahiat• 002 cc>n .. .,uon 

To ••at '11te · Q02 �•llllPl l� 

. .. . 

···· ' 

. YHt lu t..,� frOii at. 
8MT 

· CloH to T-201 Hflt· 
... uet L-JOJ/,20. . 
· ,...,., lut \e,.lnl 

w.n_ ,.,,_ . . . - . a.oi 
r.c. , .. ,.... . 

•1 -tJ. -. 

. 
J
:� ·.. 

Yellt tu.,..,� free T-201· 

r1•_.,,..,,...-;."'' , . ..., .. -. . .............. -- -•·--·- --.--· ·•·•·· · ···-· •· · 

...... 
To Be . . Mea1ured Extr ... 1 

or -2500 ,to "'.''°� f 
-1000to 
-,20,F 
or -250 to 
-,OOoF 
"*2500 to "*2500 · 
- 50 F -150 F 
or +too to 
-150°F 

�500to �500 - 50 F -150 F 
o r  ;!}00 to 
-150 , 

�500to 
-.50, -

· . ��� -t· 

\- . .  . . .. ' . ·� 
. :.� . ' . 

. . - .� -� CD 
- · _,,;.• 

� ·;. 
. . : "�"�:t:r�-��- ,_. - ., ,,..�CJ: >. , -� , , . 

•. ; ..:: .. f : . _· . 
Accurac7 

uo°F o r  1 MC 
(t SI· range) ... 

·., ,!, . 

t)°F o r . •. 
(t S1ran1•I . ··'r _.,. 

• .
. 

·."< 

� .. 

t10°F or 
(t SI ruge) 
±')°F or · (:t SS ran .. ) 

, .. ·'·-�,,; 

t10°F o r  ,60 Mc -. 
Ital of . 
range) 
t10"F o r  (±Ill of ·range) 
t10°F o r  60 MC 

(tSS of rugeJ . 

t:.10°F or . 
(t.llJ of ru .. ) 

t10°F or 60 MC _ 
Ital of r•••> 

t10°F or _. ·, - . . . . (±Ill of rM .. h::-· "·- ,;,,:.,..·.-�· L 
+iooo, 
_,20°F 

. +ioo°F · · t10°F or--. . · . r�·-r 
-'20°F ·

. (tal of r'utol. J . ·· • 

' r ... 
t10°F or (�I of rue•) 

tio�F o r  1 1ioc 
(tal of l'MIO) 
t�°F or · 

(tttJ of ,....., " t .: 
t" : . 1-. 1· · . -
f ' ; 
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,AtAM£Tll1 TEM,£RATVRE 

ltH -

Tl '° 7  

Tl IS05 

· Tl eo1 

Sen aor loca t Ifft 

On AMF St. 11 , lei', l ftflt 
line n1ar.�laal1•·L )114. Hl11111 allo. 

.rortatila Hn•lno llM 
r1cordlng 111t ... 
Located at vent ••It 

- l '19. Surfae9 
llHr T 1105 

·neck L-5"· 
hr face 

IHr T-llOj 
nick l-1109 

. rropal 1ant ten11na1 

leer T-1102 
nec.k L-11011 . . " rro,.11111t ter'lllH1: ,. 

... r T-504 neck L-580 . , .. ·.1 
rro,.11ant ten11 .. t. 

... r T-eo1A 
. neck L 601· 

rro,.1 1ut tot111 .. 1 

. - f .1; .J . ..... . �· . .  _ ............ _ ..... 
.... � • .. ..,____.,. : ........... .. 

. . .,,_...._ __ ... � ... � .... "�'"'· 

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

. 
..,.. .... : . ....:··. 

THt . S.11.eor: l1at .. _ .. _!!:_ , 

.... _ . ., 
J 

TABl[ IY.;,;d·{Cotrtlnued) 

rurpoae of tt.aaure .. nt 

•. · 

To llo tt.uured 

- o°F to 
700f' 

-1110 to +6QoF 
-15o°F 
+uo°F 

O to 2800 pale . 
· w.-11-- - · -Gii-; '": . · 2.2 · Cllz �onau1111tlon •1600 pal gaa · 

· TJpe � ·. ailrvfc•
· S aervlcH 

•11100to . + 60, -uo0to · 
120 F 

T.C • . ' · . SC.-2 

• ,".J:. . • • • • • • 

· :�Jj· - ·��·� � 292' 
T.e;•:;�-· _ -�ttlC.' SC-2 

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

··NNt��·�;:·�·· :� .. :·:..; ;:..;·� � .. · ;
· 

... : .. ::�:::�::±·:;:::;:��· .'>:;r,:v.a.·.;T-.....,.•···•-1,., __ ._,_.:. •• ci..;., 
:.� ,.,:.·! ··�:�� .. �;·:·.::' . •  :. �. 

·· : ···:{_: . ' 
. 3·-

Gll - conanpt I oft 
· a :ur .. Y-ll02 -� 

rlte1: �1anket · 

..... �OftaM1>Uoif"1''l!IO'='JIT 2 . . '" .. . .  - � 
ta�HrvfcH ' - · 

.·,, -

O to 
· · 1200F · 

-0 to 2800 . pale 

•150 to 
· 

+i20°F 
··· O to 2800 

pale 
:· - - �- ·�sg;to: :. · : +m0�0 

Oto 2800 
palg 

. -�Jr;_.c���-� i-�" fr6fl. i
t

�.��·�.' ... ; . . .. �,.�� .. +i22 to -66.f. 
. ·- .  o to 6800 

, ... 

,.. ..... �: _._": . .. '" . 
-;·< -: -�,-�:�.���;""�t���t-- r .. �i• 

. .  �.-:;·- .. ' .... . 

Accurac1 

:U0°F ff 
IUI of 

ran,.) 

-
· uo°F 

·� 

Freq11ettc1 
of hedCHlt. 

1 HC 

' .  . �,. 

' •  
tS1S of , • .. ·. 2o ... : . · ,., .. ,.-: •. '-.. 

-

._. :· .. e.vett·r.,.,. '.
' 

, . : - '. ·-.. . ,* . . .. . 
... !"' •• .• ,.,.... •• ·� • • 

i&S or-·· �20· MC ·- ·- · :'' "r 

11_..,. ru,. 

.. 

- i!s•-&f' . ,:'20 ... _,.,l __ _ ._ -.-·.-- . -

- " 11we11 ru,. '· ·· ·" ·<'· , 
' ' I, 

• 1;...�. ·� � ( . �·�._-, \;� �".:: ... . • . ..  

.• • � 1J.;. ! ��,,..���:?:;. ; 
·.·: ·· ·:·: ,. 

tHof : 20 ... - · .... ,._ :· 
>.-.-. 1.1.,.. . . r�n.-.. . _. .. ·-. ·--�-- . . .. , .-.. '"'.": .. .--:- . .. • . .  -

·-

f 1 · 

r 
I" 

[ -� -- .., ________ __ l 
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. t 
- .-.. 

J \1 
Ii 
1' . I 
I' ·I 
1;. I 
I' 

--

·;.·:-::" 

PAIAMETlls 

It• 

11 toa 

11 eo) 

11 eo. 

11 60S 

11 '°' 

11 ...,: 

ft-

. ·�
·
:

· .:
.
: · .. 

TEMPHATIH · 

....... r Locatl• ....... 

har T-aGll ,..,....,1. 
11eck L '4>1· 
Pro,.11ant t.,.1 .. 1 ....... t• 

fl•lcl 

L-60IJ, •p1tre .. ef 
cooterl T-IJ02. 
Pro,.1 ut te,.h1a1 

L-csoa. doww1tream of 
cooler T-w. 
Propel tut t.,.1 .. 1 

Oii IMF plplnt .,.tr•• 
· of-',co1d cCM111ec:tor L-a. 
t0&.11 •. ,11. 

. . � 

. . 

• 

.. 

. St. i •i�tte lie Nttle • 

11. Oii Merd .... 11. 

at. II •lael1e lie !Mtt1e. • 
o. ...-. ••nil• 

It. t · •l•• ••• · h · '9tt1• • 
11. · o. . ...,., •1 .. 11•• 

I'. .. ·l 

. .. •  

. .. 

·�t-

···-

Helin 

11e11 .. 

h11•· 

. ···-. 

..,,_ 
. . . . <_.·c 

hll• 

.-- . � ·�...'J"1 �· ·� ·--�-� 

·,;_ 

'i 
) 

·TAILE IY-d (CoRtln•od) 

r;:� ' · '-

6.1 
6;,2 
l'l.S • 

! ,. 
6.2' 
6.1 

6�1 
6.21· 

6�1 
6�2 
l'l.S 

,I 

6�1 
6.2: 
l'l.S . 

r.rpe10 of Moa1•r ... 11t 

11911• COfllnptlon fr• itora .. 
Nttle . 

. To ··••l•ate·coo1er porfof'llUlce 

• 

r;.,.rat•r•·•••trea• of· 
COflnecton 111 cold hel I•• 1 IH 

Melin t..,.rat.re at doll .. rj 
pol•t 

6�1. 
6.2: l'LI ! 

·'' .. · 
.. . . 

6.1 . 6.2 
... 

· W 

--·r. - ·
·
:

· 

; , 

. ·;- : •.. 
.. !-· 

· \ 
" 

; , . 

_ -....., _... .._........ --- -

c ..... 
To lo 

Mo•••rod [JCtr ... a 

+too to -

. -AVF 

• 

-2000to 
-'°OF 

-180 to 
-'4)0•F 

-150 to 
.-,oo•F 

• 

. . 

... ,- ·--"'""!'" 

+too0to 
- 65 F 

o to 6500 
pelg 

+too0to 
- 65 F 

O to '800 ,.1, 
+too0to 
-,20 F 

0 to '800 
pelg 

• 

• 

ii 

·• 

•· ..;� .. .. ,.··· _._ ... ;; ...... __ .... -�· .• . .  �;:.:._ ... ._.-. __ . .... -...... .... <?.,_._ . .. 
.. - . _ ..... ---.---�- -�- --��--·• ...... ::.. .,. .. -..... �"""·:i.-�;...-- ,_ .. -. ._. 

�-� ..... �---- ·- ... ---� ................... . _ . _, - _, ,;,.._,, 

.... (,II 

'"· �� 4'-

O· · ;·· 

Acc•rac1·. 

tat of 
, .... 

• 

• 

.. . . 

• 

• 

' . . 
.

. 

._ 

-�:. 

.-: . \;_ 
., 

. _)··; 

;,,,· 

,,... ..... , 
of 

..... ... 

20 eec 

1 ... 

l'..C 

• 

• 

• 

' •1 �- H ·� 

-

- ;: .. 
' ·- �. 
;,, 

- � ... 

=..., 
·� 

·
- ,.;-

. ..... .. -·. 

·---- .... :·1 

_ .,L . 

...: 

· · :... .. I� 

;,��.� .. .,_ . . � . 

. � ' 

f' 

�. , ' -
. : . � . - -, -� -

-
":· ... _ . 
.;.;: .,: _ 

-;;�:; ,�: 
! .. -

._;..i-
-: ·y�

,�� 
. · -

:'.• ··
, l?.ii . •)-"; t-1'· . 

. ,· ·-��-
, -,:·- -� �ff -, .-- l 

..,,_,. ·� - - ·'-·-··· -:F"' "-� ..; -.: J 0-1o 'U'- ...S.��� -- -. 
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;, !i 
• ] . t:;I 

j � � 
l 11111 ,, � I 

i j J 

PAIAMETPs _ ·_ "91U1£ 

,. 112 

PR 11,J 

PR 202 

PR 20J . 

Pl 201 

,. 206 

,. 207 

,. �u. 

Se1taor Locat lOfl - - Se111or - -

St . I hot 8KT w 1 1ago Pr  .. Hre 
pro11wr,. Ml 11 l  lo 1 1 1 0 traauvcor . . 

St . I I  fwel SMf w1 1 ay• 
prHHA •. flfHl le I I  0 

L-202 at L-,10 at ._ I & ·• · 
1 1 .  Pro.,.lla11t 
ter•lna1 

·" 

. . 

. . · 

l-20• at PS 20J St. I I. . 
. . i 

Propel l ant tenal11a1 

L-20ll bet"°" F'CV-2M . 
and F-20J St ,  I I  • 
Mle1 l 10 1 1 10. 

l-20. at L-211 Stage 
I I .  MI H 1 1o 1 1 10 

On 1MC St. I I  COlt
ftoctor noar · al11 1 1o 

· L•20lao MIH l 1 0  1 1 10 

L-211 Mt- FC'lZOJ uc1 F-205 at. 11.  
Ml 11 l 10  11 10 . 

. . L-211 at L-171 at. 
- :.:.o::rr!:r· t�riiiu• 

· o::-··.- . J.- . • 

. . " 

• 

• 

. . 

• 

. .. , I  
.�:,·. 

TAILE I Y-d ( Cont l Hod ) 
:�:· . ·. 

· FHl . 

- � :  .. .. . 

LO 
. 

- 2 . 
"· 

.. -.� . . 

; i 

, , 

I 
' .  

1.2 

2 . 1  2. 2  I 
2.1 

. 2.2 
PLI 
2.2 
PU 

2�(. 

. 

(

. 
: 

' 

.
. ; 

. ·
� .. � .. 

: 

a,.o, : �. 2.1 . . " . 2 .2 

. , :! 
" 

; 

-: 

'

·

, 

.

�

.
-

..
.

. 

'
· 

. 

Record of w 1 1 a1• ,ro11•r• 

• 

. ProsHro In L-202 HtWHn 
· T-201 alld FCY�206-. 211;- - etc• 

Pro11uro I n  l i no L-20ll In 
pro.,.l l an t  t•r•l nal down-
1tr••• of FCY 212 

· · · ProHuro I n  1 lne L-m In 
. • I H l 1o 1 1 10 

Proaauro I n  L-20. al 11 1 1e 
. 1 1 10 . 

( 11 

(2)  

(21  

Pro11uro at · • l 1 1 1 1 o  
· I nlet 
Approic. e, acroH d l lCOflftOCl wi th PR 206 . 
PreHilro · I 11 1 1  no L-211 111 •I H 1 1 o · 1 1 1.o ll P· acro11 · F'CV-ZOJ 
l•l'tll Pl 206) · for fl• l11fo. · 

;,.081•,. 111 ·. L-Hl l1t ,rop. · 
, ........ ,.. - . 

. I 

·. ·' 

10 .. 
- Ma&11rod 

O to 61 
,1 1 11  

• 

O to 100 
,. , ,  

• 

' . . . 

• 

• 

. . 

..... 
Extr ... a 

• 

O to 1!0 
,. , ,  

.· . +ioo to 
..,20°F 

• 

• 

• 

• 

• 

• 

-

' "  
'1. ' ; 

��·-·" ' . . 

·£ · . 

• 

• 
' .' ·  

. � . 

• 

• 

• 

• 

.... . 

,,.. ..... c, of _ · 

. IMdCMtt 

ti 

0.1 ... 

• 

. " 

• 

• 

• 
•. .i 

• 

·: lj 

. ' -� 

. · .. �·. ·' 

: I _,• 
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PAIAMETtl: PREHURl 

I t  .. 
-

Pl HJ 
,. . 

-� .. -

• · .i, . 

1'1 · 111 

, . . . :,�-

Pl HI . . · L-20J •t L-216 ltago I .  Mlaallo a l 1 o  

(?-· 

- -

8eHOi·· · 

.. . 

'· 

!AILE IV-d (Coa t l •••• I 

:·.-- . � 
' . ··� 

� · . .. · :.. ._ 
� ;_: . � -.- � . - . 

:• 
,.r;... of ..... .,....t ::_- � -

��-- - - . - -

...... 
To le 

,... .. ,.. · Extr .. a 

• 

. --- -

O to 1IO 
, ... . 

+ioo0to 
�,20 , 

O to lOO · 
. .... 
+ioo�t• 
-- , 

. . 

� - · o to 170 
· . .... . · .. 

� - ·  

+ioo0to 
-'20 ,  

• 

.: . .  . .  ' { �· ·. ' ��! ;· 

:- ." 

. .. 

· ·"· 

; · .•. · 

. .· 

___ _.._ ... ., - - -· -- ------

i" {. 
t 
1.· 

WWW.CHROMEHOOVES.NET 
 
 
 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 
 
 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 



1 a 
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It· 

. • .. "c"'I .,.f_-�'";.,• f/.•. ,',,_41(� .... 4· •,o\"� · r� l 1� ·  .;. . ...... .. . 

"RAMUHi llHllfll 
• ' , .. " 

....... , .. -l � -., ei ri:o 

..J.1!!..· hlllcir Locat ion " 'alnwt-<<� T�tett ·< 
� �£iiit;� J .. ' n r22 

,. 22.J 

" 22'  

,. 121 _ · 

.. - .... w 

LLI 201 out1et Ott 
--·· T-zot, · 'ropel 1 Ht 
- teralnal 

at. I :LOt aMT _ 
· . · . 111 1 •1•� - - llJAl"ll 

. ••••;11• -

.tt. U . L02 IMT _ __ ,_ .: .c t _ 
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Staie I . Fi i i - &  Oral.t · 
..... •1 ' ' 

• · ' . ·  

Staie· I Fi l l  I Dnlli .· 
••" n 

· ·
·· ' 

•.: 

THt 
S11t .. ' . ...!!:.. 

L02 

L02 

L02 

L02 

L02 

L02 

Lo2 

L02 

L02 

'
· L02 

LOI 
LOI 

i.01 

LOi 

2. 1 . . ' 

2 . 2  

2 . 1  
2.2  
PU 

2 . 1  
2.2  

2 . 1  
2 . 2  

. PU 

2.1  
2.2 
PU 
2�1 
2.2 

2.1  
2.2 

2.1  
2.2 

2.1 
2.2 
PU 

2 . 1  
2 . 2  

2.1 
2.2 

2.1 ' 
2.2  

2�1  
2.2  
PU 

2.1 
2.2 PU 
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. ·;-. ;.«iN . .,_ w  el .. .... t i  ... . , ,,. • .,.. 

. . 

' � 
. . �:: -

: . 

. . 

• 

• 

• 

.. 

'r 
. . 

• 

oa ... Off of u
2 

· 

........
.... . 

:-

- -� 

· · To recen1 ..- _. e1.,_!u_. •f .. 1.- · , . 

. .  

1 
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• 
·. ___ ,, ;-.. 

• 

• 

• 

. . 

• 

• 

• 

Starter c l rcel t  t. 
,.. recorHr ' 

· Ll•l t •I tell te ,.. ·· -
· r•cir-..r . 

• 

Accttracy 

·
. 
� 

· .. 

• 

. . 

.... 

• 

• 

• 

• 

• 1 .. : .  I 
• ·I ! 

I 

I • . I ! i 
! . • · 
i c .  

f .-: ! 

�W*Oiti f ' 

t-
. . .. 

... "" m 

fl-141ileHJ . . 
., ....... , ; ,. 

· ···, 

•. ;t ... 
l ; . 

.,, . ' : ·f·, •. ' • I • , ,?! 

- . - . r� .. 
- ,.,, · . ir' 

t '• 
;, . . 

i� .• . 

.. ' �;· 
.... :..) . � 

: ·��- : 
�"-

. . . 

· •  

1'. • 
i '  

�}� � 
i 

-�?� . ·� . . 
. .  1· 

. . . 

. .  

' '  

. l r.; � 

, _  .. _ ,  · :· . ,· . ) -� 
{' ' 

: .. . ' 

'� 

. .  :: . ::A. " 
! '.�� • •  ·t �:. 

,._ . 
"' 
; . 

:'• 
,_ � ·  

. ... ·�; 

��; 
; , r� 

\; " 

t.i 
' 
' 

r··: 

r • ·· 

�; 

. J , c. t: .:· 

WWW.CHROMEHOOVES.NET 
 
 
 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 
 
 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 



" 

r 

PAIAMETH: 

.. 211 

.. '°l 

Ml ,02 

. .. '°' 

.. ,08 

Ml '°' 

.. ,10 

Ml ,11 

Ml ,12 

.. ,u 

.. '" 

.. aoa 

.. ll06 
;:. . , . • .; 

Senior Locat i on  

8t•1• I I  '1 1 1  A Drain 
Valve 

FCV '°' Line Vent for 
L 20IJ : 

FCV '°'· l i ne Vent for 
L-20, . · 

FCV )Q2 Storaee Tank 
Vent T-201 

FCY '°5 Or\ l n  L ine Vent 

FCY )06 Return L i ne Vent 

Ml11 i l e Vent Yaiva 
Stage I I  11 

Hl 11l l e  Vent Yal we  
· Stage I I  12 

H l11 l le Vent Yal we 
· Sta,. I 

Yent 11 ower Fu ,._'°' 

FCY '°1 PNae. Control 
Stag• I I  L02 8MT ,., ... 
FCY 51' 

' 

FCY 1S07 UOO ;al .. a 
Mt'YIC41 

THt 
•1•t .. •o. 

LOz 2. 1 
2.2 PLS 

LOz 2. 1 
2.2 

L02 2. 1 
2 .2  

L02 2 . 1  . . 

2.2  
PLS 

L02 2 . 1  
2 .2  

L02 2. 1 
2 .2  

L02 2 .1  
2 .2  -
PLS 

L02 2. 1  
2.2 Pl.S 

L02 2.1 
2.2 
PU . . 

L02 2.1 . .  
2.2 . PL.I . 

L02 2. 1 
2.2 

L02 2. 1 . 
2.2 

GI . 2. 2 2 sc-2 a.ni ce 

· TAILE I Y-d (Cont l n•alJ 

.. 

hrpNe of Meuur ... nt 
To record OPH and c1H4"1 
,.. 1 t 1 0111 of .. 1 .. 

• 

• 

. . 

• 

• 

• 

. .  

• 

I 

. . . 
On Md . Off of .-i fM: 

To y1ve •a1¥e t•1 1j .,.. . '" ti• , .. ,,, - . . . . 

to rffOrd o,.. Ud c1Med 
,.at t l o  .. of "'" 

• 

tn1tru111t1t Type 

Ll•lt ••Itch to ,.,. 
recorder 

Exl1t ln1 1 t• l t  •• Itch 
' lck•' to ... 1 t 1_,.. 

· recorder 

.• 

• 

• 

• 

• 

Starter c l rc• l t  to 
recorder . 

Ll•lt  ••I tch to ,... 
" .· • recorder 

' · Ll•lt nltch to ,.. 
recorder 

-

A cc•raC)' 

1 MC 1a1 

• 

• 

• 

• 

• 

• 

• 

-

. .  
·' 

� ., 
: Fri:-·' 

of ado•t 

0.1 ... 

; ·, 
:: . 

• 

. .  
• 

· . .  

• 

• 

� 
• 

; 

• 

,. . ·� 
. ·. _ 

Elllat111y 1 l•lt .. 1 tchee . to •It -ChMM1 · hcWHf' -
. .  ' .

. 

·-: .. . " . . . . ... . en . .  
"' 

' �·: 
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PAIAMETU: 

..!1!!L 
.. !507 

.. Ill 

Ml 116 

.. 1511 

... 1519 

"' au 

.. 122 

Ml 601 

.. 602 

.. 601 

.. 606 

.. 601 
, . 

.. 60I 

POSIT IOll 

S.n1or Locat i on 

FCV ,08 750 pa l 9a1 
1erv ce 

FCV 505 11 anket Re9. 
Val ve 

SOY 56' Dra i n  11anket 
Sta9e I 

St . I L02 aMT Pvree. 
FCV 1511 
SOY 1565 L i ne Blanket 
Stage I A I I  

FCV-?1' 750 pi I , .. 
11rv ce 

FCV-512 L02 and fual 
•n l oad lng gu 

FCV-CSO• war11 hel l u• 
L-610 I n  propel l ant 
t•r•l nal 

FCV-60� co1d hel l u• 
L-605 n propel l ant 
terw l nal 

FCV�5 he1 1 u• recov.ry 
L-606 I n  propel 1 ant 
ter•l nal 

Allt l-geyaer lng,  he1 1 •• 
I nject i on valve 11 
(aolenold operated ) 

Warm he1 l w.  1 1ne end 
val v.  (tolene ld operated ) 

AAtl-.. y .. r ln9, hel l •• 
l •Ject l Ofl  val ve 12 
( •l ... l d  operated) I . I 

TAILE I V-d ( Cont i nued J 

THt 
l1•t ... 110. 
Gll

2 2. 2 
Hr�l ce sc-2 

Flle1 L02 2. 1 
2. 2 

L02 

L02 

L02 

Gll
2 

Hrvl c• 
Gll

2 
HrY I H  

tlel l H  

Hel 1 1111 

ttet l .. 

1111 1• 

iie1 ... 

1. 2 
2. 1 . . 2 .2  

2. 1 
2 .2 

2. 1 
2. 2 

2 .2  
sc-2 

2. 1 
2. 2 

6. 2 ·-;· .... 

6. 1 
6. 2 

6. 1 
6.2 

6.2 
-::;. --�. 

_.,..._, :--; . 

· 1. 1  . .. 
6.2 
6. 2 

�- -· . � ---

Purpo•• of Meaeur ... nt 

To record open and ctoeed 
poe l t lon• of valve 

• 

To record enere I zed or' 
de-enere l zed atat•• of 
aoleno ld col 1 

To. record open and cl o1ed 
pos i t ion• of valve 

, ,  ' 
To· record enere l zecl or 
d.-.nere l zed •tat•• of 
eo1eno ld co l 1  

. To record open and c1 o•ed 
poel t lon• of v•lv• 

• 

• 

• 

• 

. • 

. . 

• 

- ---"·--· -� ... _ _  __. ............ --.- .. _......,,... .. . .... -� . 

l netru..,nt . Type 

£x l 1t 1 ny 1 l• l t  twi tch•• 
to n i t  -channe1 recohler 

L h11l t  aw l tch \o pen 
recorder 

Soleno id  co l l  to pen 
recorder 

Ll111 t ••I tch to pen 
recorder 

Solenoid col l · to pen 
· recorder 

Ll•l t . awl tch to pen 
recorder 

• 

£x l at lng l l• l t  twi tch 
p l ckwp to 11111\ l-pen 

· recorder 
• 

• 

• 

. .. 

• 

_ . ..... ·- ...._., 

• 

• 

• 

• 

• 

• 

. .  

• 

• 

• 

• 

' ... , .. . .  '!". ' 

. .. . 

� . .  

.. . 

• 

. . . 

• 

. . 

• 

• . 
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.,:.. . CD 
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-1 � 
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� 
s. 
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� 
)Ill � '* 
� 

I t• Set110,. Lout Ion Se11ao,. 
Lii 151 Top of St . I fwel LSR 151 SKT 
LSI 152 Top of St. 1 1  fuel UI 152 

SKT 
LSI 201 L-20, Stage I f l 1 1  1 l no. LS 201 

Ex i st i ng s i gnal p i ckup 
In oqu l p  .. nt to,..l nal . 
Propel l ant to,.. l nal 

LSI 202 L-204 Stage I I  f i l l  l ino. LS 202 
Propel l ant to,..l nal 

LSI 20, 

LU 20. 

Utt 205 

LU 206 

LU I07 

Lii 212 

UI Zll 

Liit 2152 

I 

L-20' Stage I 
fac i l i ty a ide . of 
umb i l ical . M l 11 l l e  

. 1 1  l o  

Stage I I  l l-20•1 
fac i l i ty 1 l do of 
u11b l l lcal . Ml 11 l lo 
1 1 1 0  

Steyo I ( L-216 1 
Ora n l l11e, M 11 1 10 
1 1 10  

St•y• I I  I L-2151 
· D,.a n 1 l no. 
MI H l l• a l l o  

L-212· PullP d lacha,.1•• 
M l11 1 le a l lo 

L-"8 allow Stage 1 1  
d,.aln - catch Pot. 
M laa l l o  a l to 

Top of It • . I LOz 9MT 
M l u l l o · a l l o  

T°' o f  It. 1 1  i.Oz 8MT. 
M l 11 l 10 a l lo 

LS � 

LS 20. 

LS 205 

LS 206 

LS 207 

LS 212 

Liqu id 
• aonao,. · 

LSR 251 

L i qu i d  
aonaor· 

� lSR 252 

.. ..,... � f�..J.1'<·•�il ....... ·-:""� f:•)' M'fW.� f'f'" <"'!J.'�. -'! 
) ,  

' 

� 
, ... 

TAIL[ 1 ¥-d (Con t i nued} 

THt 
lo. P•,.PoH of Moatur ..... t 

1.2 

·1. 2  

2 . 1  
2.2 

2. 1 
2. 2 

2. 1 
I 

2 . 2  ·1 . 

l 2.1 . . 
2.2 . 1 

2 . 1  . 
2 . 2  . 

2 . 1  
2 . 2 . 

2.1  
2.2 

2. 1 
2.2 

2.2 PLS I 
! 

'1 oocl  • 1 1111•1 

nooc1 ••111at. 

· Poa l t l vo llld l cat l 0411 of 
protonco · of 1 l qu ld  at : 
Mfltor w i th t i• to check 
•qllOltC• 

• 

• 

• 

• 

• 

• 

f. \  

Poa l t lw;_ roccrnl . of pra�onco 
of I l qwld  at .. 11aor. 

· 

... - -:  

.. 

• 

• 

.. . 

• 

• 

• 

• 

• 

• 

· .· · . 

. . f .  

1 MC ... 
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• 

• 

• 

: 1, 

• 

• 

• 

• 

• 

• 

· .. .  · :.O·'r , 
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0, 1 MC 
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PAIAM£TU: L I QU I D  SEISE · 

I t•• Selieor Locat i on 

. LU ,H' At �ottom of Staie I 
SMT. A�oard • l ea I l e 

Lii JM At �ottH of State I I  
SMT. Ahard . . .. 1 1. 

PAIAMETtl& L I QU I D  LEVEL 

LLI Ht Staie I LOz SMT. 
A�oard a l ea l l e 

Staie I I  L02 
SMT. 

Ahard lli l 11 l l o 
UI H2 

·' ,?,, . 

: �, 

l 
I 

TAILE I Y-d ( Co11 t l ued ) 

; i  

THt 
Sen ior S11tea . lo. 

L i qu i d  · LO 2. 1 
aenaor 2 2. 2 .  
UR HJ ! ' . 

L l q1 l d L02 2 . 1· 
aen aor 2 . 2  
UR 2H 

· lo1ue L02 I l q• l d  
l evel 

2 . 2  
PLS 

••••or ' 

• LO 
2 

I 
2 . 2  
PLS 

' I  

•i i 

i . .  · 1  
i i  
Ji 
r. 

. I 

;I 
I 

- � .. - -.� 

>· - . . . 

Purpose Ctf Mea111reH11 t 

Poe l t l ve record o.f 
proee11co of 1 1 1111 l d  at 
ae11eor 

Poa l t he record of 
proea11ro of 1 1 1111 1 11  a t  
•••••r 

To record L0
2 

. . .,., , I n  

'IMT 

• 

'. 
,. � 

' . : · ·  

. •. .: . ;. r 

�-·� ... . ·-� - . r ·�· . 

... 

. RHt• 
To le 

MHHred Extre .. 1 

Oft /Off 

• 

01 to UOI 
fll1 1  

• 

... Q) ; . 

Acurac1 

. ... , .. .. 
t l H  
1 ... 

. . 

� 

PreqHHJ. 
. o f  . 

IHdHt 
·' 

0 . 1  ••• . 

. . 

Aa p•r Mart:l n  oper- · 
at l ona1 rtjq• tr .. ent 

. . 

. .-.. . . . , 

· '  
· ;.: • 1,: • . ·  : . 

" .. : 
(� . . .  . :f 

. : { : .. : . .  
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1 

PM#tcrtl: FLOW 

I t• lellaor Locetl .. -
•. FCY 2M 

flow 
u . .  2°' 

. 

·N 
.">;: ·1 
:- � 

t FCY 207 L1110 2°' 

:j flow 

·1 1 

" 201 L-211 downatr ... 
frot1 FCY 201. 
MI H l l •  a l l o. 

" 202 L-210 downatro• 
frot1 FCY 202. 
Ml aa l l e  1 l  1 o. 

n '°1 I 11 L02 ator .. o 
I. tank vont L-)0' ' · � 

s. 12 1  L02 aubcoolor 

!; vent 
''' Hol l .. cooler � 

� vent 
Surfaca. 802 ·� f:. C1112 , ... 1111 through 

l � .. tor. 
' l 
l 

l 

r::"1 � 

Senior 

lo new In-
atrullleftt 
requ l rollMlllt .  
l n fo111at l on 
to be ob-
tal ned from 
PR 205 Md 
PR 206 ud/ot 
�R 215 
llo new I n-
atruNftt 
roqu I reftleflt. 
l n fomat l on 
to be ob-
tal ned frOll 
PR 219 and 
PR 218 Md/or 
PR 21' 
T1rb l110 
tf po 
f ow •tar 

• 

TMPorar1 
total l il 11 1  
flow •tor 
l ocated at 
d l achargo 
of L-,19 
at nrf aco 

, . . . , , , . . 

e ....... � ·t::'.1 

T•at 
s,.t• lo. 

L02 2� 1 
2. 2 
Pll 

L02 . •  2a 
2 .2  . PU 

· L02 2. 1 
2� 2 

· PU 

i.02 2• 1 
2� 2 
Pll 

LOz ac. 1 

·- �- - �.- - --· -·------· 

c:-:l f. r1 :,,, ,,.� � � - tlll9J\l!I � ... ' - ;. ;:.: 

' TAIU IV-d (CofltlllHdJ 
i '  '· 

.... rn..-cr I 
To le of i hrPo•• of MitaauretMftt ...... rod E11tr ... 1 Accuracz hllllcMtt ,  I Sta(• I I  LO' flow. Yal� - · Accurac1 

.to o cal l b  ated aa flow of  corr .. ! -.. ter 1>1 • .. •facturor. aPo11d l il1 
pr•H•ro 
.,.t .. 

,, 
.... 

Stai: I LO; flow. Yal v• • ! ;:: 
to cal I rated u flow I I .;.� · . ..tor bf -ufactu,..r. · 

. ( /1 ·. r . ' 
'· 

10 gp!ll 
± 'S o f  Cont 1 11uou1 record of  2 to 7. IS - - - - - - - -

. 0. l  MC 
topp l nt flow to ltago I I  g,. +�o�� �4!. =�2Po' road Ing 
•I H l l o  tank. Reverae fl ow r - - - - - - - - ! � I H i gh vel oc l t1 

, .  gae flow ahort r 
durat i on 

Cont l nuoua rocord of 2 to llS - _2,9 _QJI! - ..: ii • 
· topp ing fl ow to Stago g,. +UM!_o_ !_o_ -.Jl!o! 111 H i l o  tank. 

·�!·!!._ !1..0! ' i 
H i gh vel oc l tf I I 
tH fl ow ahort i 
durat lOft j .  t 

1 1J · vo1 � of 802. bol loff ! fro11 atorago tank• t (2l Vol •• of mi2· .bQl loff f frOll L02 aubcoolor• · ' ,  .. 

('! Yolu  .. of· Gll2 bol loff l I 

fro. hel lu• coolor• c • •  '• I .. .. . ·- I •wi th TR '°7 l11fonaatlon 
. . 

... . CD w 
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r 
l 
�

· 

�/ 

'i 

I t• 

Or i fi ce 
p1 atH 
. fer OF 
201 

OF 601 

OF I02 

Sensor Locat i on 

LIH 20, 

Between . CY-607 

Uld. CY-610, 
L-602. Propel l ant 
teral nal 

L-60,. betWMl'I 
C¥-60I and n-611. 
Propel l lftt tet'lllnal . 

Senior 

'110 data 
requi red 
fnMI I t  .. 

PR-610 
· PR-612 
Tl-601 

Pl-611 
PM1' 
TIM02 

If'".��-,,,,. -..... 

l11t• 

L02 

hl l•• 

Hel l •• . 

THt 
lo. 

•• . 1. 1 
6.2: 2 
6.2.• . 

. 1 .2.1 
2 .. 2. , 

6a. t 

. 6. 2., 
•�i.a 
6.2.6 
f.l. l . 

· t.Z.6 

TABLE I Y-d ( Con t i nued) 

To h 
Purpo1• of Mea1ure111et1t Meaau recl 

A r11nge of pl at•• 1 1  to be 
provi ded I n  order to bal a11ce 
fl ow between St. I and I I . · 

Plat•• to have fol lowing 
ori f i ce to p i pe d l  ... ter 
rat l oe: 2 at o.s. 2 at 0. 7, 
t at o.e1. t· at 0.9'. 

Hel l u• fl ow rate coMputed to to 2a 
frOll PM10. Pl-612. Tl-601 , l b•/•l n 
data Ml lu• 

Hel l u• fl ow rate. co.,utect • 
froti . Pwi1. · pft-fu, · TM02 
data. 

. .. : 

...... 

ExtrMH 

0 to ,0 
l bl/• i n  

O t o  6500 
p1 l 1  

+too to -65°F 

• 

.... . . Q) 

. ,, ...... ., 
. \  . .  , 

Accwtac1 . .. ...,t 

ltlftdartl . '. n:; .· 
..,.tifactllr:lat h) 

tol eralicea . t}' :.(,'" 
. J: :. ·. 

• 

3 : 
. : � ' '  

• 

:' .. � 

. .  - · · 

.. .t'.. ··: 
� ) . · .. . .} .. 
.\ 

. ..  , .. _....... ... .._. ... --............... , __ .., __ .., ___ "' .. 1111 . .. -..... •-· ........ 
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l 
l 
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I 
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I 

r i · 
r 
.I ' 
'1 • , 

; J 
:i 
l 4 
; � ' 

'. l I .. , 

j 
'. ·; ' ! 
' i ; 
; �; I ! �' 

• : ·: · i 
; :; . 
: . ; , 
• i ' .J :i ' t l ; r1 
y 

� � � s:: 
.. 

tt 

� 
� 
� 

Meter -----
Meter Locat i on 
& Env I ron •ent 
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