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SECfION I 

INTROUUCTION 

This manual provides ins truetlons for validating the Liquid Oxygen 
Tanking Control System  (iu.ectr.ical)  "D" Series R&D, S-2.    These instruc- 
tions are applicable to  the system an designed on  the; date of publication. 
Design changes oay be required during, or after,   system installation at the 
site.    If changes are made which affect  these instructions,  this manual will 
also be revised. 

The only permissible deviations to the procedures outlim-d in this 
document are those dictated by site inatailatjon difficulties.    Such devia- 
tions shall be considered interim and must be  forwarded to the Launching 
ContxolH Design Group for information and concurrence.    Approved deviations 
will be automatically included in the next manual revision. 

The test data sheet contained in this manual is a sample copy only 
and is not intended for actual   test recording purposes.    Separate copies 
of the test data sheet are furnished only to those departments whose ac- 
tivities require test data recording.    These additional test data sheets 
are distributed under an identical cover sheet  to the one on this manual 
except for the additional notatdon of "Tent Data Shoet Only".    Comparison of 
this special cover sheet with the one on this procedure correlates the two 
documents. 

Personnel concerned  with the use of this v^idation procedure can 
contribute to the effectivenetv of any r^vi-.lonr; by forwardirg comments 
and  suggestions to the Launching Controls Design Group, Building ^, Column 
G2,  toontogomery Site, Corvrür Astronautics. 

NOTICE 

rhis document  ir intended for use as an acceptance validation 
procedure only,     -hen thij control system has been accepted 
(inspected,  bought-off,  soli, validated,  etc.), no further 
requirement  should exist for tliis document other than for 
reference purposes only.    Continued checking of accepted 
systems occurs during the performance of i^ield Test Procedures, 
Countdown:-,  Composite System Checkouts,  or Testing and Opera- 
ting Procedures published Dy groups having over-all system 
responsibility. 

FORM A-237 t 

J 



C O N V A I R 
ASTRONAUTICS 

CONVAIR    A DIVISION OF 

OtNtRAL DYNAMIC» COBPOBATION 

PREPARED 

CHECKED 

REVISED 

PAGE 2 

REPORT NO.       AZN-27-OC 
MODEL X3M-65 

SEC now n 

REQUIREMENTS 

27-69161    Diagram-Schematic,  Liquid Oxygen Tanking,   "D" Series, S-2 

27-69115    Diagram-Wiring,  Control Liquid Oxygen,  "D" Series 

27-69118    Diagram-Wiring^ Console Assembly,  Liquid Oxygen, "D" Series 

27-650C1    Diagram-Schematic,  Propellent Tanking Signal Responder 
Trailer,  "D" Series 

27-650«       Diagram-Schematic, Propellant Level Signal Reaponder 
Trailer,  "D" Series 

7-17119   Schematic-Hot  rt'ire Liquid-Gas Detector 

r/-1712C   Assembly-Hot Wire Liquid-Gas Detector 

2-2     ficrtffnWt %qi4r^neptg 

Liquid Oxygen Tanking Control Console  (Blockhouse) 
Signal Responder Trailer 
Missile Ground Rectifier  (Blockhouse) 
Cabinet-Amplifier Rack (Transfer Room)   (7-68371) 

2-3     T93v fr^BireBt 

2 Multimeters 
2 Special DC Voltmeters, each consisting of a regular 0-50 Volt DC 
Voltmeter with a 28 ohm 30 watt resistor connected in parallel with 
the meter. 
3 potentiometers, 1C turn, 0-25 ohms, with calibrated dials. 

2-A    2fisifl&M tetoagay 

28 Volts DC supplied by Missile Ground Rectifier 
115 Volts, 60 cycles supplied by Facility Power Console 

FORM A-J>7 
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sfccnoK in 

VALIUATIur. 1 ROCr.DiIRi!; 

Thii procedure detencines that the eJectrlcel control equipment and 
circuitry of the liquid Oxygen Tenkjnp Control ^yateiu is functioning 
correctly and is properly connectel. 

3-2 Preparation 

The fallowing system preparation;", must be accomplished before 
validation begins: 

1. Disconnect iai5, I'i9, Pl.?9, «2 from .T115, J19, J129, J12 
reapecuive.ly.  This iinconn cts the Reiny Panel and Ground 
KlectricaJ Boy in the Transfer floor.. 

2. Disconnect P1C9 fr i pljf froir. J.ir^ nni .illO rßspectlvely. 
This disconnects the Mquid Oxygen Transfer Unit. 

3. Disconnect P42 fr.;u J.V?.  This disconnects the Hydraulic Console, 

/,. Dinconnnct VP.Ol  from .r:('J.. '["his  disconnects the Pneumatic Aux 
Console.  (?7-.69];j9) 

5. Disconnect Jill froai Jill in the JA] Launcher Box. This dlscormscta 
the Purge local Control Box,  (27-6917:.') 

6. Disconnect PiOJ. froia .ncr)  & Pin6 from J1C6. This disconnects the 
Purge Control Unit (.?7-<;/9173) (Transfer Room), 

7. Umbiiical Cable plugs PICf* and Pir07 mu^t be connected to the 
Signal Responder frailer, 

8. Check that system interconnecting cable plugs P71, P72, P73 and 
P76B are connected to the liquid Oxygen Tanking Console.. 

9. Disconnect the wires that come from P71 at the terminal boards of 
the Contractor's Remote Control Panel (Vent) and the Contractor's 
Remote Control Panel (Preasuriüation) in the Rlockhouse. Label 
each wire with the number or Jitter of th» tunuinal from which 
it was removed. 

rORM A-J97 
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1C.    Disconnect  }-Sl  from J^l « P52 from J52.     This   iiaconnoct.s the 
Puol  Connclft, 

11. Disconnect  the  apyroprin.    piiv to   Jisconncct  tho  Lir.ul,i  Nitrogen 
Jujipiy Vent and Preasure solenoids   (Liqaid Oxygen Jtorage Area) 
from the Conaole. 

12. Disconnect the  wires thqt coiue from ?72 at the ter.'rdnol board 
of the Gomrol JtatLor. in the Blockhouse,     xhis diaconnects 
the Dump Vaive  remote  cot Lrola and VPIVM motor.     Label each 
wire with  the number or i'joter of the terirLir.r.l from whicw it 
was romoved, 

13. All switches on the Console Panel and the  Propellant Level  Panel 
ana Propeliant  Tanking Panel  (Jignal Hosponder Trailer) must be 
in their OFP or normal CENTKR positiona. 

12,,    At  the Facility  Power Control Panel,   the fuilowinj' sv'tones must 
be thrown ON: 

a. Mijsile Ground Rectifier  (28 volts dc) 

b. blockhouse ü^uipment Pa;.el (115 volts LC] 

c. At the Pneumatic Auxiliary Reck   (L7-69127)  place a jumper 
between  teriainaJ -  K and  12 on T?]/;'.     f'jrn  i.he pow. r  switch 
to ON in  the Power ouppi;/   (P^-l)  one unit. 

15.    Press all press-to-teat lights,    ^ach li/jht shouj.d co.'ce on when 
pressed and go off when released. 

3-3        Procedure 

The  f wo columna below,  Operation and Observation,  show the actions to be 
performed and the re a Lilt 3 that should be observe a .jurirg validation of 
the electrical control system. 

OPERATION 

l.C Connect d-c voltmeters across 
pins k(+) and X(-) of P109 and 
k(0 and X(-) of PUG,  (Main- 
tain these connections through 
step 1,2.) 

1.1 Connect an ohmmeter between pins 
w and x of P71.  (Maintain this 
connection during the following 
step,) 

1.2 Throw the PANEL POwER switch to 
the on position. 

OBSERVATION 

(a)  Both meters Indicate 
zero volts. 

(a) Ohmmeter indicates circuit 
continuity. 

(a) PANEL POWER light (green) 
comes on. 

(b) Both voltmeters indicate 
28 volts dc. 

FORM A-1S7 
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OPERATION OBSERVATION 

(c) Ohmmeter indicates an open 
circuit. 

2.0 Install a jumper between pin 
R of P12 and pin F of P115, 
in the transfer room, (Remove 
jumper after step 2.1.) 

2.1 Throw the MISSILE VALVE HEATERS 
ewitch to the on position,  (Re- 
turn switch to off position.) 

2.2 Install a jumper between pins A 
and F of P115 in the Transfer 
Room,  (Remove jumper after 
observation.) 

2.3 Connect an ohmmeter between pin 
E of P115 and pin K of P129, pin D 
of P115- and pin J of ; 12'/, pin C 
of P115 and pin U of P.129, pin B 
of P115, and pin L of P19 in se- 
quence . 

Liquid Oxygen Mjgsilt: Va^ve ileaters 

(a) No panel indication. 

(a) MISSILE VALVE HEATERS ON 
light (green) comes on. 
(Light goes off.) 

(a) MISSILE VALVE HEATERS OK 
light (grsen) comes on. 
(Lit,ht goes off.) 

(a) Ohmmeter indicates circuit 
continuity for each connection. 

Vent and Pressurization Valves 

3.0 Connect an ohmmeter between terminals 
CB36 and CB38 at tne Contractors Re- 
mote Control Panel (Vent) in the 
Blockhouse,  (i'laintain this connection 
through step 3.<.) 

3.1 Connect an ohmmeter between terminals 
CB32 and CB30 at the Contractors 
Remote Control Panel (Pressurization) 
in the Blockhouse. (Maintain this 
connection during the following step.) 

3.2 Throw the PANEL POWER switch to the 
off position. 

(a) Ohmmeter indicates an open 
circuit. 

(a) Ohmmeter indicates an open 
circuit. 

(a) PANEL POWER light (green) 
goes off. 

(b) Both ohiraneters indicate 
circuit continuity. 

1 
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L 
OJ-ii-RATION 

3.3 Apply +28 volts dc to terminal CH39 
at the Contractor? Remote Control 
Pane]   (Vent)   in the Blockhouse, 
(Remove voltage after observation.) 

3.4 Apply +28 volts dc to teruinal CB/U 
at the Contractors Remote Control 
Panel  (Vent)  in the Bloc.f.house. 
(Remove voltage after observation,) 

3.5 Connect a d-c voltmeter across terminal 
CB/J.  (+) at the Contractors Remote 
Control Panel   (Vent) and the -28 volt 
dc bus,     (Maintain this connection 
during the following step,) 

3.6 Install a Jumper between terminals 
2 and 3 on the V.-.hT VALVE OPEN light. 
(Remove jumper after observation.) 

3.7 Connect a d~c voltmeter across 
terminal CB39(+) at the Contractors 
Remote Control Panel  (Vent) and 
the -28 volt    dc bus.    (Maintain 
this connection through step 3.1A.) 

3.8 Connect a d-c voltmeter acroas terminal 
CB34 at the Contractors Remote Control 
Panel  (Pressurization) and the -28 volt 
dc baa,    (Maintain this connection 
through step 3.14.) 

3.9 Install a jumper.between terminals 
2 end 3 on the PRESSURIZING VALVE 
OPEN light,     (Remove jumper after 
observation,) 

3.10 Install a jumper between terminals 
CB33 arid CB34. at the Contractors 
Remote Control Panel  (Presaurization). 
(Remove the jumper after step 3.14,) 

QB^ERVAfluN 

(a)    PAiNtL PO'CER la^it   (green) 
remains off. 

(a)    VENT VALVE OPEN  light 
(green)   comes on. 

(a)    Meter indicates  zero 
volts. 

(a) VENi  VALVE OPEN ligh+ 

(green) comes on,     (Light 
goes off,) 

(b) Meter incjicates zero volte, 

(a)    Meter Indicates zero volts. 

(s)    Meter indicates zero volts. 

(a) PRESSURIZING VALVE OPE» 
light (green) comes on, 
(Light goes off.) 

(b) Meter, across CB34 and 
-28 bus, indicates zero 
volts, 

(a)    No panel indication. 

fORM »-1IJ7 
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3-11    Throw the PAN-.i, PU.vLR  switch 
to the on pcntiTn. 

3.12 Throw the JTO^Gr,  TANK  VAl.VbU 
swj tch to tho vnit  posi lior . 

3.13 Thrnw the ;'TüRAGK   VA.'.r.  VAVrJ 
switch to the  pressurize po.'.-itirv 

3.14.    Throw the JTMRAGh   .'A;,;'   VAIVr,:] 
switch to  the  cüoae  {.osition. 

PAGE 7 
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Valve Pp-nel Ilphtq 

4.0      Connect one end of a ;'uiuper to 
pin k of PI09 Bt  the Liquid 
Oxygen Transfer  Unit nnd leave 
connected through the following 
procedure:    Connect the other 
end of the  lumper to the.  following 
pin,  in sequence,  and    observe that 
the proper inMzntur lir?ht  (auibcr 
or green^  coi[ie:5 on.    Lights will 
go off when ju/aper is disconnected. 

OP3^RVAT30^ 

(a)     PAiN^L P0r.r,H   light   (green) 
come? or. 

(b; 

(H) 

(a; 

(o) 

(a: 

Meter, across CB39 and 
-2? bu-;, incUcates 2? 
volt."   ic. 

»eter,  across CB39 and -2S 
bu^ iniicntsp zero volta. 

PRj-JSimiZlNG VAJ.Vä OfcM 
light   (green'   comes on. 

Both meters indicate 23 
voHg d.c. 

PRFJSWIZIi.G VAüVi OFch 
light   (frier)  goes off. 

(b}    .-ieter,  ncrors CB3A and 
-28 bus,  indicates zero 
volts. 

(c)    Keter, across CPJ,' «r.d 
-28 bus, indicates ?-) 
volts dc. 

Connector-Fin 

P1]0-.K 
Piir-G 
P1C9-G 
P1C9-L 
PF9-I 
F1C'9-J 
P109-D 
Pir9-ü 

Indicator Light 

PUMP lALiT LH-3 OPEW   (green) 
Pü^iP INLr.T L-U3 CLOSED  (amber) 
PU/J3 LA BYPASJ OPtN   (green) 
PUMP LA BYPASS CLOSED  (ambor) 
PUKi- LB BYPASS OPEN  (green) 
PUMP LB BYPASS CLOSED  (amber) 
PUMP LA OUTLET OPEN   (green) 
PUnP LA OUfLET CLOSED  (aiabir) 

FORM  A-a37 
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I 

OPSRATION 

4.0 (Con't.) 

Connector-Pin 

P109-A 
P109-B 
P109-M 
P^09-T 
P109-P 
Pir9-Q 

' P109-e 
P109-f 
P110-L 
PI10-I 
PllG-J 
P110-M 
Pllf-B 

4.1 Remove the end of the jumper 
connected to pin k of Pir9. 

^ 

OBSSRVATJQN 

Indicator Light 

PUliP LB OUTLET OPLN (green) 
PUMP LB OUTLET CL0;;LD (euaber) 
COOLKR INLET LC-2 OPEW (green) 
COOLER INLET LC-2 CLOSED (amber) 
THROn'LE LC-1 OPEN (green) 
THROTTLE LC-1 CLOSED (amber) 
OVERBOARD LM-1 OPEN (green) 
OVERBOARD LM-1 CLOSED (amber) 
PUMP OUTLET LR-4. OPEN (green) 
PUivff OUTLET LR-A CLOSED (amber) 
GRAV RETURN LR-2 OPEN (green) 
GRAV RETURN LR-2 CLOSED (amber) 
PUMP RETURN LR-l OPEN (green) 

(a) No Panel indication. 

5,0 Disconnect the six wires from    (a) 
the terminals marked ten (10) 
minutes, one (1) hour, and two   (b) 
(2) hours at the Super Cooler 
(LN/2 Heat Exchanger in the LO/2 
storage area). Connect a 0-25 
ohm 10 turn potentiometer (set 
for zero) to the two leads marked 
two (2) hours, one lead should be 
connected to the wiper. This will 
be designated as the (A) potentiometer. 
Jumper the two leads marked ten (10) 
minutes. Connect another 0-25 ohm, 
10 turn potentiometer (set for zero) 
to the two leads marked one (1) 
hour. Connect one lead to the zero 
end and the other lead to the wiper 
end. This will be designated as 
the (B) potentiometer, (Leave 
potentiometers connected.) Throw 

i   the power switch to the on position 
on both the 2 HOURS and 10 MIN 
Hot-Wire Liquid-Gas Detector am- 
plifiers at the Cabinet-Amplifier 
Back (7-68371) in the Transfer 
Room, Throw tLo power switch to the 
ON position on both the 2 HOURS and 
10 MIN Hot-Wire Liquid - Gas Detector 

plifiers in the Cabinet-Amplifier Rack 
7^ftV7l1    ^   f.hP   TVAnafai.   Rnnm,  

No panel indication, 

POWER light (white) comes on 
(L0X-G0X PANEL). 

(o) 2 HOURS light (green) comes on. 

1 

i 
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5.J. Slowly increase the real stance 
of the "A" pctentlo.-.iet-er until 
the 2 Hour li, ht grJS o^f and 
the 1 Hour light comes oi.. 

5.2 Connect the Special ri-c Voltmeters 
to the LI^ v^upply Solenoid rluf,. 
(Liquid Oxygen f.torage Area;. 
One meter chould bo coiuiectod across 
the VEJ.T coienoid pir. and -28 volt 
bus and the second motor should 
be connected ücroec the PRKHS. pin 
and the -28 volt bus. (Maintain 
these connectjona through step 

5.5.) 

5.3 Slowly increase the resistance 
of the (B) potentiometer until 
the 1 Hour IL ht i oes off .>rid 
the 10 MIK iipht comes OT;. 

5.4 Remove the jumper between the 
2 leads marked ten (10) minutes 
(at the Super Cooler) and connect 
a third 0-25 ohm, 10 turn poten- 
tiometer (set for zero) to the 
2 leadc marked ten (10) minutes. 
(J.eave poter.tiorreter connected.) 

PAGE 9 
REPORT NO, AZN-27-006 
MOI'EL XSiv-65 

OBSERVATION 

(a) 2 HOURS light (green) goes off. 

(b) 1 HOUR light  (green) comes on. 

(c) Calibrated dial on the potentio- 
meter indicates approximately 
10 ohms. 

(a) Both meters indicate zero volts. 

(a) 1 HOUR light (groan) goes off. 

(b) 10 MINUTES light (red) comes on. 

(c) Calibrated dial on potentiometer 
indicates approximately 10 ohms. 

(d) Both meters Indicate 28 volts 
dc. 

(a) No panel indication. 

'OHM A-237 
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OPERATION 

5.5 Slowly increase the resistance 
of the potentiometer (step 5.4} 
until the 10 MIJ^ light goes off. 

5,6 Disconnect the three potentio- 
meters and two voltmeters. Re- 
connect wires disconnected in 
step 5.C. 

QB3K.RVATIÖN 

(a) 10 MINUTES light goes off. 

(b) Both meters indicate 20 
volts dc, 

(a) No panel indication. 

DUJBP Valve 

6.0 Apply +28 volts dc to terminal 
CB24 at the Control Station 
in the Blockhouse, (.'laintain 
this voltage until step 6,5.) 

6.1 Install a jumper between terminals 
CB27 and CB29, (Leave jumper in 
until step 25.19.) 

6.2 Throw the DUMP VALVE switch to 
the open position, (Release 
- switch returns to center 
position.) 

6.3 Throw the DUMP VALVE switch to 
the close position, (Release 
- switch returns to center 
position.) 

6.4 Connect a d-c voltmeter across 
terminal CB26(+) and the -28 
volt dc bus, (Maintain this 
connection during the following 
step.) 

6.5 Disconnect the +28 volts dc from 
terminal CB24- (step 6,0) and re 
step 6,2, 

6,6 Reconnect the +28 voltp 
wire CB24. (step 6,0), {.    n^in 
this connection until step 25.20.) 

(a) No panel indication. 

(a) No panel Indication, 

(a) DUMP VALVL OPEN light 
(green) comes on. (Light 
stays on.) 

(a) DUMP VALVE OPEN light (green) 
goes off. 

(a) Meter indicates 28 volts d«. 

(a) Meter indicates zero volts. 

(b) DUMP VALVE OPEN light (greenj 
does not come on, 

(a) No panel indication. 

FORM A-a37 
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OPi^RATJON 

7.C Apply +28 volts dc to pin Y of 
P105 at t.he Purge Auxiliary Control 
Box (27-69173) in the Cabinet- Ampli- 
fier Rack (7-68371) in the Transfer 
Room.  (Remove after indication.) 

7.1 Apply +28 volts dc to pin Z of F105. 
(Remove after indication.) 

7.2 Apply +20 volts dc to pin p of Jill 
in the JAl .No, 1 Launcher Box. 
(Remove ei'ter indication.) 

7.3 Apply +28 volts.dc to pin r of Jill 
(Remove after indication). 

7.4- Install a jumper between pin H of 
P106 and pin Y  of P1C5. (Remove 
the jumper after step 7.6.) 

7.5 Throw the FILL & DRAIN VALVE switch 
to the open position. (Then releoso.) 

7.6 Throw the FILL & DRAIN VALVE switch 
to the close position, (Then release0) 

7.7 Connect a d-c voltmeter across pin 
H of P106 and ground. (Maintain 
t.ds connection through step 7,9.) 

7.8 Throw the FILL & DRAIN VALVE switch 
to the open posioion, (Then release,) 

7.9 Throw the FILL & DRAIN VALVE switch 
to the close position, (Then release.) 

7.10 Install a jumper between pin H of 
P106 and pin Y of P105. (Leave 
jumper in until step 25.19.) 

OcS.tRVATION 

(a) FILL & DRAIN VALVE OFEN 
light (green) oomes on, 
(light goes off.) 

FILL & DRAIN VALVE CL03ED 
light (amber) comes on. 
(Light goes otf.) 

FILL & DRAlIi VALVE OPEN light 
(green) comes on,  (Light 
goes off.) 

(a 

(a 

(a 

(p. 

(a 

(a 

(a 

(a 

FILL & DRAIN VALVE CLOSED 
light (amber) comes on, 
(Light goes off,) 

No panel indication. 

FILL & DRAIN VALVE OPEN light 
(green) comes on, 

FILL & DRAIN VALVE OPEN light 
(green) goes off. 

Meter indicates zero volts. 

Meter indicates 28 volts dc. 

Meter indicates zero volts. 

No panel indioation. 

Operational Power Bus 

8.0 Throw the OPERATIONAL POWER 
switch to the on position. 

(a) No panel indication. 

FOIIM A-237 
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OPERA nON 

8.1 Instali a Jumper between pins 
k and A of PllC     (Remove jumper 
after observation.) 

8.2 Apply +25 volts dc to pin V 
of P42 at the Hydraulic Console, 
(Disconnsct momentarily  then 
reconnect,     (Maintain this voltage 
until step 8.6.) 

8.3 Throw the OPERATIONAL PO.vER switch 
to the off position, 

8.A    Install a jumper between pins k 
and A of P110,    (Leave jumper in 
until step 8.If.) 

8.5 Throw the OPi-RATIOML PO,vER 
switch to the ON position. 

8.6 Disconnect +28 volts dc from 
pin V of P42 (step 8.2).    Turn 
the TEST POSITION switch to the 
on position (then off). 

8.7 Apply +28 volts dc to pin Y of 
P2C1 at the Pneumatic Consolec 

8.8 Disconnect the +28 volts dc 
from pin Y of P201 (step 8,7.) 

8.9 Turn the TEST POSITION switch 
to the on position. 

8,10 Remove the Jumper between pins 
k and A of PllC (step 8./i.) 

OBSERVATION 

(a)     VALVE CCmCL PRESSURE ON 
light  (green) cornea on, 
(Light goes off.) 

(a) KIoSILE PRESSüRIiED light 
(green) comes on. (Light 
goes off momentarily then 
comes back on,) 

(a)    No panel indication. 

(a)    VALVE CONTROL PRESSURE ON 
light  (green) comes on. 

(a)    OPERATIONAL POiVER ON light 
(green) comes on. 

(a)    No panel indication. 

(a) OPERATIONAL POWER ON light 
(green) goes off, 

(b) MUSILa PRESSURIZED light 
(green) goes off, 

(a)    No panel indication. 

(a) TEST POSITION ON light  (red) 
conies on. 

(b) OPERATIONAL POWER ON light 
(green) comes on, 

(a)    VALVE CONTROL PRESSURE ON 
light  (green) goes off. 

FORM A-237 
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OP^.RATIüN 

Airborne (A-B) Valve 

9.0 Apply +28 volts dc to pin T 
of P105 at the Purge Auxiliary 
Control Box (27-69173) in the 
Cabinet - Amplifier Rack (7-68371) 
in the Transfer Room.  (Remove 
after indication.) 

9.1 Apply +28 volts dc to pin U of 
P105, (Remove after indication.) 

9.2 Apply +28 volts dc to pin m of 
Pill in the JAl No, 1 Launcher 
Box,  (Remove after indication.) 

9.3 Apply +28 voltß dc to pin n of 
Pill,  (Remove after indication.) 

9tA Install a jumper between pin B of. 
HL0$ and pin T of fl05. (Leave 
jumper in through step 25.19.) 

9.5 Throw the A-B VALVE switch to the 
open position, (Then release.) 

9.6 Throw the A-B VALVL switch to the 
close position, (Then release) 

9.7 Throw the A-B VALVE switch to the 
open position. (Then release) 

9.8 Throw the OPERATIONAL POWER switch 
to the off position, (Return to 
the on position after observation.) 

10.0 Connect a Special d-c Voltmeter 
across pin W(+) and pin X(-) of 
P1C9 at the Liquid Oxygen Transfer 
Unit.  (Maintain this connection 
through step 1C.2.) 

(a) 

OBSERVATION 

A-B VALVE OPEN light (green) 
comes on,  (light goes off,) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

.(a) 

(a) 

(b) 

A-B VALVE CLOSED light (amber) 
comes on.  (Light goes off,) 

A-B VALVE OPEN light (green) 
comes on,  (Light goes off.) 

A-B VALVc CLOSED light (amber) 
comes on,  (Light goes off,) 

No panel indication. 

A-B VALVE OPEN light (green) 
comes on, 

A-B VALVE OPEN light (green) 
goes off, 

A-B VALVE OPEN light (green) 
comes on, 

OPERATIONAL POWER ON light 
(green) goes off,  (Light 
comes on,) 

FILL & DRAIN VALVE OPEN light 
(green) goes off. 

(a) Meter indicates zero volta. 

FORM A-2S7 
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OPERATION 

1C.J  Throw the PUMP INLET VALVE switch 
lo  the close position.  (Homcntary 
type switch returns to center 
when released,) 

OBSERVATION 

(a) Meter indicates 28 volts dc. 

10.2 Throw the PUi-lP LNLET VALVE switch     (a) :-teter indicatee zero volts, 
to the open position.  (Then release.) 

10,3 Install n JurnpT botv/eon pin W 
of Pi09 and pin r' of P11C, 
(Leave the jujuj.ier in until 
stop 2/,. 19.; 

(a) No panel indication. 

THROTTLE VALVE (l£=JÜ 

11.0 Connect a i-f voltmeter across 
pin 0(+) and pin X(-; of PUO 
at the Liquid Oxygen Transfer 
Unit,  (Maintain thin connection 
through step 12.5.. 

11.1 Connect a d-c voltmeter across 
pin HO) of P110 Hr.d  pin X(-} 
of PIC9,  (Maintain this connec- 
tion during the following step.) 

11.2 Throw the TriROTTL:-: VAEVr. switch 
to the open position, (Release 
after observatior; ~ üwitc^h will 
return to center po.ij tion.; 

11.3 Connsct a d-c voltmeter across 
pin W(+) of PUG and pin X(-) 
of P109. (>iaintuin this connec- 
tion during the following step,) 

11.A Throw the THROTTLE VALVE switch 
to the close position,  (Release 
after observation - switch will 
return to center position.) 

11.5 Install a jumper between pin N 
of P110 and pin Q of P1C9. 
Install another jumper butween pin 
H of P110 and pin P of PIC9, 
(Leave both jumpers in until step 
24.19.) 

(a) Meter indicates zero volts. 

(a) Meter indicates zero  volts. 

(a) Both aeters (steps 11,0 
and 11.1) indicate 28 volts 
dc. (Both meters indicate 
zero volts.) 

(a) Meter indicates zero volts. 

(a) Both meters (steps 11.0 and 
11,3) indicate 28 volts dc, 
(Both metars indicate zero 
volts.) 

(a) No panel indication. 

FOR» A-237 
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12.C 

OPERATION 

Pump LC 

Install a  lumper between terminals 
TBP. and  fFO  fPump LC) at the Tac- 
tical    Swi.tch Panel.     (Remove the 
jurapor aft-er step ]3.1r.) 

12.1    Throw the THROTTLi; VALVK switch 
to the open position and hold 
actuated until observations are 
completed,     (Switch returns to 
center poi-JUon when rclerused.) 

12,2    Throw the  fHROITLi VAiVi switch 
to the close position and hold 
actuated until observations are 
completed.     (Jwitch returns to 
center position when released.) 

12.3    Press the P'JKJ- l£ START button. 

12.iV    Throw the THROTTLE VALVE switch 
to the open position and hold 
actuated until observations are 
comply ted.     (Switch returns to 
center position when released.) 

12.5     i'hrow the THROTTLi VA]VE switch 
to  ohe close posi tion and hold 
aotuatad until obsei^ations are 
completed.    (Switch returns to 
center position when released.) 

12.6    Press the PUMP LC STOP button. 

OBSERVATION 

(a)    No penel indication. 

(a) THROTTLE: l.C-1 OPLN light 
(green;   comes on,     (Light 
goes ofr.) 

(b) After approximately 5 seconds, 
TüRoTTi.t VAJ-VD PO^ffi ON light 
(green;  comes on.     (Light 
goes off,) 

* 

(a) THROTTLE LC-1 Ci.OSED light 
(amber)  comes on,    (Light goes 
off.) 

(b) After approximately $ seconds 
Tr-ROrTLE VALVE PO.ER ON 
light  (green) comes on, 
(Light goes off.) 

(a) PUKP LC POWER ON light  (green) 
comes on. 

(b) THROTTLE VALVE POWER ON light 
(green)  comes on, 

(a) THROTTLE LC-1 OPEf. light 
(green) comes on.    (Light 
goes off.) 

(b) PUMP LC POV.ER ON and THROTTLE 
VALVE POWER ON lights (green) 
remains on. 

(a) THRGTTU LC-1 CLOSED light 
(amber)  comes on,    (Light goes 
off.) 

(b) PUMP LC POWER ON and THROTTL£ 
VALVE POWER ON lights (green) 
remain on, 

(*) PUMP LC POWER ON light (green) 
goes off. 

FORM A-237 
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SökSATION 

12.7    Press  the PUMP LC START button. 

12.8    Throw the OPüRATTOML POWER 
switch to the off position. 
(After observation,  throw switch 
on again.} 

(b)   TFROTTL;.. VALVK PCWER ON 
light (green) goes off. 

(a)  PUMP LC PO.-.ER ON light, 
(green) comes on. 

(b)   TORorru: vav;- PO,.KR ON 
light   (green)  comes on. 

(a) OPtRATlONAL PO'^R ON  light 
(greer.;  goes off.     (Light 
comes on.) 

(b) PUKP LC PO^R ON and THROTTLE 
VALVK PO.vR ON lights (green) 
go off, y 

13.0 

Pumps LA and J.R 

Install a Jumper between terminals 
TB2 and TB3 (Pump LA) and another 
jumper between teruinsls TB2 and 
TD3 (Pump LB) at the Tactical Switch 
Panel.  (Leave all Jumpers in until 
specified during the following pro- 
cedure.) 

13.1 Press the PUMPS LA AND LB START 
button. 

(a) No panel indication. 

13.2 Disconnect the jumper (step 
13.0) between TB2 and TB3 
(Pump LA) at the Tactical 
Switch Panel. (Reconnect 
jumper after next step is 
complete.) 

(a) PUWF LB PO.-ER ON light (green) 
comes on. 

(b) After a delay of approximately 
5  seconds: 

Pump LA POWER ON light 
(green) comes on, 

(a) No panel indication. 

rORM A-237 
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OFoRAflON 

13.3 Press the PUMPo LA AND LB JIART 
button. 

13.A Reconnect Jmnper disconnected in 
step 13.".. Diaconnect the jumper 
(step 13.0 between ter.iiinals TD2 
and TE3 (Puxap Lf)}.  (Reconnect 
jumper after next step is complete.) 

13.5 Press the PUMPS LA AND LB START 
button. 

13.6 Reconnect jumper disconnected 
in step 13.4. Press the LA AKD 
LB START button. 

13.7 Press the PIMPS LA AKD LB STOP 
button. 

13.8 Pres3 the PUMPS LA AND LB START 
button. 

13.9 Press the PUMP LC START button. 

13.10 Throw the OPERATIONAI, POWER switch 
to the off position.  (After obser- 
vation, throw the switch on again.) 
(Remove the three jumpors at the 
Tactical Switch Panel that were 
connected in steps 12,C and 13.0.) 

OBSERVATION 

(a) PUMP LB POis'ER ON light 
(green) comes on, 

(b) Approximately 10 seconds 
after Indication (a): 

PL';* LF POWER ON light (green) 
goes off. 

(a) No panel in.iicntion. 

(a) No panel indication. 

(a) PUKP LB POWER ON light 
(green) comes on, 

(b) After a delpy of approximately 
5 seconds: 

PUMP LA POWER ON light (green) 
comes on. 

(a) PUMP LB POwER ON light 
(green) goes off, 

(b) PUMP LA POWER ON light (green) 
goes ofi*, 

(a) PUKP LB POWER ON light (green) 
comes on. 

(b) After a delay of approximately 
5 seconds: 

PUMP' LA POwER ON light (green) 
comes' on, 

(a) No panel indication, 

(a) OPERATIONAL POWEP OW light 
(green) goes off, (Light 
comes, on.) 
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OPKFATIO;. OBS SUVA HON 

(b)    PUMP LB POvJER ON and PUl-lP 
U PO^R ON lights  (green) 
go off. 

Bypass Valves Switch 

(a) l^.O    Connect a Specirl d-c 
voltmeter across pin R{+) 
ana pin X(-)  of PIC}, and 
another Special, d-c voltmeter 
across pin N of P.T09 and pin 
X(-)  of P1JC.    itaintain this 
connoction unti]   -ten J4..3 
is completed,     (The negative 
sides of  the meters Tiny be left 
connected to the X pjns on P109 
and  PI10  until  stnp 21,} is 
compJ nted.) 

lA.l    Throw the PUMP BYPASS VAJ.VK3 
switch to the open position. 

1/..2    Throw the OPtRATIOuAL POWr^R switch 
to the off position. 

1^.3    Throw the PUMP BYPASS VAjViS 
switch to  the close porftion. 

Both meters indicate zero 
volts. 

(a)    Both meters indicate 28 volts 
dc. 

(a) OPcRATIOKAL POWER ON light 
(green) goes off, 

(b) Both meters indicate zero volt 

(a)    Both meters indicate zero 
volts. 

Outlet Valves Switch 

15.0 Connect a Special  d-c voltmeter 
across pin S(+) and pin X(-) 
of PlOy,  and another Special 
d-c voltmeter across pin 0(+) 
of P109 and pin X(-) of PI 10. 
Maintain this connection until 

-    step 15.3 is completed, 

15.1 Throw the PUMP OUl'luT VALVES 
switch to the open position, 

15.2 Throw the OPERATIONAL POwER 
switch to the on position. 

(a)    Both meters indicate zero 
volts. 

(a)    Both meters indicate zero 
volts. 

(a) OPERATIONAL POWER ON light 
(grgen) comes on, 

(b) Both meters indicate 28 volts 
dc. 

FO«K A-J37 
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15.3 Throw the PUMP OLiri^T VAIVKJ 
switch to the close  uoaition. 

083r.RVArT0h 

(a)    Both meters indicnte   :ero 
volts. 

Con]nr Inlet Valve   (LC-2)   Switch 

16.C 

16.1 

16.2 

16.3 

Connect a Special   d-c voltmeter 
acr^ns pin Hi1-}  ar 1  pjj. X(-) 
of Fir9.     Kriiri'.p.ln  this connec- 
tion until step 1^.3 is completed. 

Threw the  COOL:.:?   IM.:.T LC-2 
switch to the op^r position. 

Throu the  OPERA FTCfiAL PO.^.R 
switch to tho off poi-ltl'ir.. 

Throw thfl COOLER IN'^F LC-,: 
switch to the  clore por.it'cr, 

('-;)    Me tor indicates zero volts. 

(a)     Meter indicates 2B volts dc. 

(a) OPKRATTOfJAI. PCWtiR ON  licht 
(green)  goes off. 

(b) Meter Jndicat--3  zoro volts«, 

(a)    Meter indicates zero volts. 

PUPJD •'utlot Vrlve   (L&-L) 

17.0 

17.1 

17.2 

17.3 

Connect a Special d-c volt;iiet.er 
across pin C(+) and pin X(-' of 
P1C9. Maint-Jr thi-3 connection 
until  step 17.3  is  cnnij.l.jt.-'d. 

Throw the PUMP OUH^T !P~/t 

switch to the open po^ibion. 

Throw the 0PbRATI0,\AL POv/hR 
switch to the on position. 

Throw the PUMP OUTIJ.T IJv-/T 

switch to the close position. 

(a)    Meter indicates zero volts. 

(a)    Meter indicates zero volts. 

(a) OPERATIONAL POWER ON light 
(gjeen) comes on. 

(b) Meter indicates 28 volts dc. 

(a)     Meter indicates zero volts. 

Gravity Return Valve   (LR-.?^ 

18.0 Connect a Special d-c voltnieter 
across pin ?(+; and pin X(-) 
of fl09. Maintain this connec- 
tion until step 18.3 is completed. 

(a) Meter Indicates zero volta. 

FORM A-J37 
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18.1 Fhrow  l.r,r   GRAVITY R:.i?.:?J<   li'-?. 
switch  to  tht!  close  position. 

1^.2    Throw the OPDRATIGI.AL IOW.R 
switch to the off po.iifion. 

18.3 TnrcK tnf: GRAViry RcT^TlN LR-2 
switch to the opon  OTrdtinn. 

Oiov-iVArTON 

(a)     lieter indicates 28 volts dc, 

(a) Orb,RATIO:.AI, POkER ON  light 
(green)  goe.1? off. 

(b) Metur indicetes zero volta, 

(a)    i-ieter indicetes zero volta. 

Kuap LC l^peed Cortrol 

19.0 

19.1 

19.2 

19.3 

19.4 

19.5 

Throw the OPERATIONAL PO.-i-.R 
.switch to the on position. 

Connect a Special d-o voltmeter 
across pin C(+} and pin X(-) 
of F.IK. Maihtain this connec- 
tion until strp 15.7 is compluted. 

Connect a Special d-c voltmeter 
across piri ?{'+; of Piir.1 ard pin X(-) 
of P1C9. .iaintain this connection 
until at.et,  19.7 is completed. 

Press the PUMP LC 6Fc.hU  II.CRLASE 
button.  (Then release.) 

Press the PUi-lP LC JPthU DtGREASt 
button,  (Wien release.) 

19.6 

19.7 

Press the PUKP i.C JPhED li-C'^ASE 
button and the PUMr LC 3PiED DECREASE 
button sLuu-ltanpously.  (Then release.) 

Throw the OriRATluN/.L POV.'i.R switch 
to the off position. 

Press the Püi-u^ LC iPEED INCREASE 
button (Release). Press the PUMP 
LC SPEED DECREASE button (release). 

(a) ■ OPERATiONAL POWER ON light 
(grcon) comos on, 

(a) Keter indicstes zero volts. 

(a) Met^r indicates zero volts. 

(a) Meter on pin C (step 19.1) 
indicates 2- voJts dc. 
(Meter indicates zero volts.) 

(a) i-jeter on pin E {at.ep  19,2) 
indicates 28 volts dc. 
(Meter indicates zero volts.) 

(a) Both meters indicate zero 
volts. (Either meter may 
deflect momentarily while 
pressing or releasing switches 

(a) OPERATIONAL POWER ON light 
(green) goes out, 

(a) Both meters indicate zero 
volts at ail times. 

.) 
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UPlsRAflQN OB^MISM 

Pump Return Valve (LR-l) 

20.0 Connect a Special d-o voltmeter 
across pin ¥(+) and pin X(-) 
of P109.    Maintain this connec- 
tion until step 20,1 is coropleted. 

20.1 Throw the P'JMP RETURN UU1 
svdtch to the open position, 
(Return svdtch to the close 
position.) 

(a)    Hater Indicates zero volts. 

(a)    Meter Indicates 28 volte dc. 
(Meter indicates zero volts«) 

ombgflgä MgaJU^sÜ 
21.0 Correct s Special d-c voltmeter 

across pin K(+) and pin X(-) 
on P109, Maintain this connection 
until step 21.2 is completed. 

21.1 Throw OVERBOARD LM-1 switch to 
the open position, 

21.2 Throw OVERBOARD LM-1 switch to 
the close position. 

21.3 Install a jumper between pin K 
and pin e on P109. (Remove the 
jumper after step 24.19.) 

(a) Meter indicates zero volts. 

(a) Meter Indicates 28 volts dc. 

(a) Meter indicates zero volts, 

(e) No panel indication. 

£ES=mi 

22.0 Connect a d-c voltmeter across 
pin r(+) of P201 at the Pneumatic 
Aux Console and -28 volt dc bus. 
Leave meter connected through 
step 22.3. 

22.1 Throw the PRE-FILL switch to 
the on position. 

22.2 Ihrow the PANEL POWER switch 
to the off position. (Return 
to the on position after 
observations.) 

(a) Meter indicates sero volts* 

(a) PRE-FILL Might (green) 
comes on. 

(b) Mater indicates 28 volts do. 

(a) PANEL POWER light (green) 
goes of*. (Light comes on.) 

(b) TEST POSITION ON light (red) 
goes off. (Light comes on.) 

(c) PRE-FILL light (green) goes of 
(Light comes on.) 

FOAM A-a37 
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OPERATION 

22.3    Throw PRE-PILL switch to ol'f 
position.     (Disconnect + side 
of meter from P201~A' after 
observations,) 

OBSERVATION 

(d)    Meter  Cntep 22aC)  indicates 
zero volts,     (neter indicates 
28 volta dc.} 

(a) PPE-FILL light  (green)  goes 
off, 

(b) heter indicates zero volts. 

Step 3 Permission 

23.C    Connect a d-c voltmeter across 
pin q(+) of P2C1,  at the Pneuifiatic 
Console, and -ZS volt    dc bus, 
Le»ve meter connocted through 
step 23.4. 

23.1    Throw the STEP 3 PERMISSION switch 
to the on position. 

23.2    Throw the ?hM.l. POWER switch to 
the off position,     (Return to 
the on position after observntions. 

23.3    Throw the STEP 3 PERrtlJSION 
switch to the off positior. 
(Disconnect meter after 
observations,' 

23.A    Throw the OPERATIONAL POWER 
switch to the on position. 

(a)    Meter indicates zero volts. 

(a) STEP 3 PERMIJSICiN  Urfit 
(green)  come? on. 

(b) Meter indicates 28 volts dc. 

(a) PANEL POWER li^ht  (green} 
goes off.     (Li.eht comes on.) 

(b) TEST POSITION OH light   (red) 
goes off,    (Ldght comes on.) 

(c) STEP 3 PERMISSION light  (green| 
goes off.    (light comes on.) 

(d) Meter (step 23,0)  indicates 
zero voles,     i,Meter indicates 
23 volts de,) 

(a) STEP 3 PERMISSION light 
(green) goes off. 

(b) Mets-r indicates zero volts, 

(a)    OPERATIONAL PO.vER ON light 
(green) comes on. 

^ «■ORM A-237 
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OPhnATTON onsri^VAriüi. 

r.i.'Kir.or cv1  bi",.,u: '• 

NdT: 

::4.' 

3^;vpa ar'; sMli crjnnooi'Vi. 

tr, the clooe pc3.lt.I0r.     (Thnu 
to open position snd reiefis« .) 

Throw thr.  niRCrD ^ LC-1  3v;i<,^ 
to thr, c.l.o^o positior..   (ReJer- •.'.,"' 
Throw to opt-n po.^itior.   fRetit.?/.. ] 

; u/.ij i ."■'" ■-■•    ! ' '--'r ■ 1 - ,i   i ■ i.l -..i in previous 

pi:,-,? T.V r ' "_3 cin::..<D u^t 
'. -:> 
:T-I-  •;   n t 

.j on.     (L.u<ht 

( .;     TW-■-■■■ ■   ■ -M CLOSED light 
(r ub^r;   cjii.t.: or:.     (Ll'jht 
^c'.?5 off.; 

fc*»«/ 

24-3 

9y   / 

24.. 5 

ivm;: 

Thrcv the OViiRBOARD .u-1 switch 
to the open poa.1ti.on,     (Throw 
x.o the close posii/lor.,) 

Throw the DJMF VMV'J nwitc!. to 
tne open position.     (Throw to 
the close pordtio'; v.ni r&ieasi .) 

Throw the A-5 VALVK switch to the 
op3n poaivlon.     (Throw to r.hv 
olo.'jo pooifcion and reloase.) 

Throw the mi ä DRAI^ VALVK 
switch to the open position. 
(Throw *.o the o-lo.ie positjoi; 
a rid release.) 

At  th.ij po^r't,  .?11 lights lifted under 
should be off. 

.(c; nV-.RSOM^; \..».J. OPiN lir'n 
(rrn<-:r.'/ ^o.-i«. :

J on, (Li^ht 
T'-- off.; 

(f,)    nr'Kp VAx-V". OPKN li^ht  ({jreen) 
com'?-; or.     ('Jpht ^ces off.) 

(a)    A-B VAi,v: OI'.LN litjht coaies 
or;.     C'.i 'h»;  ^oo.   off.) 

(n)     ^T7'. ?: PRAIN VAJ.V'  OPKN Ught 
(r^roer) oo'-:- i on.     (hi -ht 

0)\s:';RVt  :,■;.•■ tr-ou^h ::/..*; 

24,6    Prec^  •V.J'OM.CY button.   (Re.T-nsc) (H)      .;;^"<^.(;y   :.i.;ht  (red)  nonius or. 

(b)     OPilRAriONA', PO./ER üi>  .lii-ht 
(.^-roen;   -30";: off. 

(o)    OViRl^AH'i  ;..,-?   Ofh'-N lipht 
(r'reon)  i-.or.'.'-: or. 

•■ORM  A-237 
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OPcRAflON 

24.7    Throw the PUMP INLi/f LP-3 
switch to the open poaiuion. 
(Release.) 

2^.8    Throvf the PUMP INLfcT LR-3 switch 
to the close position,    (Release,) 

2A.9    Throw the THROTTU LC-l switch 
to the open position.     (Release.) 

24.10 Throw the A-B VALVE switch 
to the close position.     (Then 
release.) 

2A.11 Throw the  FILL & DRAIN VALVE 
switch to the close position. 
(Release,) 

24.12 Throw the DUMP VALVb switch 
to the close position. 
(Relense.) 

24.13 Throw the DUMP VAbVE switch 
to the open position.   (Release.) 
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OBSERVAI'IOIi 

(d)    THROTTLE LC-1 CLOJED light 
(aaiber) comes on. 

(• )    PUMP INLET UU3 CLa^ED light 
(amber)  comes on, 

(f .)    DUMP VALVE OPEN light  (green) 
comes on. 

(g)    A-B VALVh; OPEN light  (green) 
comes on. 

(h)    FILL. & DRAIi-J VALVE OFEw light 
(;?röen)  cornea on. 

(a)    PUMP INLET LR-3 CLOSED light 
(amber) goes off. 

(a)    PUMP INLET lJt-3 CLCGED light 
(amber)  cornea on. 

(a) THROTTLE 1,0-1 CLOSED light 
(amber)  goes off,     (Light 
comes on,) 

(b) THR.TTLE LC-1 OPEN light 
(green) comes on.     (Light goes 
off.) 

(a)    A-B VALVE OPEN light   (green) 
goes off.     (Light comes on.) 

(s)    Fill   & DRAIf; VALVE OPEN light 
(green) goes off,     (Light 
comes on.) 

(a)    DUMP VAx.VE OPEN light  (green) 
goes off. 

(a)    DUMP VALVE OPEN light (green) 
comes on. 

FORM A-237 
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24.U Throw the DUMP VALVi switch 
to the close position, (Release.) 

2^.15 Preae and hold EMERGENCY RESET 
button. 

2A.16 Release EMERGENCY RESET button. 

2A.17 

2^.18 

2Ae19' Remove the following jumpers: 

Throw the PUMP INLET LR-3 switch 
to the open position, (Release.) 

Throw the FILL & DRAIN VALVE switch 
to the close position. (Release.) 

P109-W to P11C-G (step 10.3) 
P109-Q to PllO-N (step 11.5) 
P1C9-P to P110-H (step 11.5) 
P109-K to P109-e (step 21,3) 

PAGE 25 
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GBuERVATIQN 

(a) DUMP VALVE OPEN light (green) 
goes off, 

(a) EMERGENCY light (red) goes 
off, 

(b) THROTTLE LC-1 CLOSED Ught 
(amber) goes off, 

(c) OVERBOARD 1M-1 OPEN light 
(green) goes off, . 

(d) A-B VALVT'] OPEN light (green) 
goes off. 

(s) OPERATIONAL POWER ON light 
(green) coiaes on, 

(a) DUMP LR-3 VALVE CLOSED light 
(amber) goes off. 

(a) FILL & DRAIN VALVE OPEL Ught 
(green) goes off, 

(a) No indication. 

Liquid Oxygen Level Indicators 

25,0 

25.1 

Throw the A-B VALVE switch to 
the open position. (Release.) 

Disconnect plug P102 from the Pro- 
pellant Level Control Unit (7-0022) 
at the Cabinet-Amplifier Rack 
(7-68371) in the Transfer Room, 
Connect Oiimmeters between pins 
n and Ic, p and k, u and k, v and 
k of P1C2, (Maintain these connec- 
tions through step 25,4«) 

(a) A-B VALVE OPEN light Cgreen) 
comes on, on the Liquid Oxygen 
Tanking Console. 

(a) No indications,      /  j 

'OKM A-137 
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25.2 

25.3 

25.^ 

25.5 

25.6 

25.7 

25.8 

25.9 

25.10 

oOAnoN 

Throw the four LIQUID OXYGF.N 
LEVEL FROBcS swi i.ch'30 on tho 
Propellant Level Simulator 
Panel in the JJG.'.AI. Rt-SPOnDER 
Trailer to the LIQUID position. 

Throw the four IIJUID OXYGEN ]£\In.\: 
PROBES switches to th^ GAS posi- 
tion >, 

Throw the four LIQUID OXYGEi, Li^VEl. 
PROBES switchea to the FAIL 
position. 

Connect ohiiuneters between pina X 
and c, w and c, n snd c, r nnd c 
on P102.  (i^ai.n^ain these connec- 
tions through step 2cj.'•*■.) 

Throw the five FUEL LEVEL PROBES 
switches to the UvUlJ position. 

Throw the five FUEL LEVEL PROBES 
switches to the GAi position. 

Throw the five FUEL L^Vil. PROFfci 
switches to the FAIL position. 

Apply +23 volta ic to pin J on 
P102.  (Remove after ?t^p 25.36.) 

Apply +28 volta dc to pin H on 
P102.  (Remove after step 2.5.lf.;.) 
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OHSKRVA LT'JN 

(a)    All iaeters ineiieato 2,2 ohms. 

(n)    All  meters indicate 1C ohm«). 

(i)    AU  meters indicate an open 
cirouit. 

(a} ho  indications. 

(a) All meters indicate A7 ohm.'j. 

(a) All meters indicate 1C ohms. 

(a) All meters indicate an open 
circuit, 

(a) 9556 light (red) comas on. 

in)    OVERFILLED light (red) 
comes on. 

(b) %%  light (red) goes off. 

(c) A-B VALVE OPEN light (green) 
goes off. 

(d) FILL cc DRAIE VALVE OPEN light 
(green) comes on. 

(e) DUKP VALVE OPEN light (green) 
comes on. 

FORM A-JJT 
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25.il Throw the A-B VALVE switch 
on the Liquid Oxygen Tanking 
Control Console to the open 
position.  (Switch returns 
to center when released.) 

25.12 Throw the FILL & DRAIN switch 
to the close position. (Switch 
returns to the center position 
when released.) 

25.13 Throw the DUMP VALVE switch to 
the close position, (Switch 
returns to center position 
when released.) 

25.U Press the EMERGENCY button on 
the Liquid Oxygen Tanking Control 
Console.  (After observations 
are completed, press the RESET 
button.) 

25.15 Remove +28 volts do applied 
to pin H on P102. 

25.16 Remove .+28 volts dc applied 
to pin J on P102. 

25.17 Throw the DUMP VALVE switch 
to the close position. (Release) 

25.18 Throw the PILL & DRAIN switch 
to the close position.  (Release) 

25.19 Remove the following jumpers: 

P106-H to P105-T (Step 7.10) 
P106-B to P105-T (Step 9.4) 

The two Jumpers on the Contrac- 
tors Remote Control Panel in the 
Blookhouse (step 6.1). 
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(a 

(a 

(a 

(a 

(b 

(c 

(d 

(a 

(b 

(a 

(a 

(a 

(a 

OBSERVATION 

A-B VALVE OPEN light (green) 
comes on. .(Light goes off 
when switch is released.) 

FILL & DRAIN VALVE OPEN 
light (green) goes off. 
(Light comes on when switch 
is released.) 

DUMP VALVE OPEN light (green) 
goes off.  (Light comes on.) 

EMERQENCY light (red) comes 
on. (Light goes off.) 

TEST POSITION ON light (green) 
goes off.  (Light comes on.) 

OPERATIONAL PO^ ON light 
(green) goes off.  (Light 
comes on.) 

A-B VALVE OPEN light (green) 
comes on.  (Light goes off.) 

OVERFILL light (red) goes 
off. 

"9556" light (red) comes on. 

"9556n light (red) goes off. 

DUMP VALVE OPEN light (green) 
goes off, 

FILL & DRAIN VALVE OPEN 
light (green) goes off. 

No panel indication. 

FORM A-II7 
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25.20    Remove the +26 volts ic from ter- 
minal CB2At f-t the  Contractors 
Remote GonLroi  t'mrd  Jn the Block- 
house  (atep 6.6). 

OP.Vr.RV» noN 

(e }    No panel indicntion. 

15.21 

25.22 

Use n jiuuper nn.i nn ohj^notor to (a) 
check the continuity of  the wires 
that originate on the  following 
pins of P1C2 to tneir respective 
terminal point? in  the Blockhouse; 
Pin.-, A,B,C,D,:',,?,G,:.,.-.,:vV:,0,V-: .f, 
U,V,Y,'a,  ond a. 

Connect one end of an ohiwneter to (a) 
pin e of P102 ond ono end of a 
jumper to pin m of ?5^,, located 
in the Fuel Consoln in the Plock- 
hou.-^e,  connect the other end of 
the ohmmeter and Jumper to the follow- 
ing pins in their rrrpoctive order. 

.■leter indies tos circuit 
continuity in all case*;. 

Meter indlcatwis circuit 
continuity in all ca^ea, 

Ohmaeter Jumper 
Pin Fin 

(a) f k 
(b) X n 
(c) w P 

(Remove the ohmmeter and jumper 
after observation'7.) 

Tj-proUle Valve i-ietoy 

26.0 

26.1 

Apply 14. volts dc between pins 
i(+) and X(-) of Plr9 at the 
Liquid Oxygen Iron.sfer Unit. 

Disconnect the !/> volts dc 
(step 26.0). 

(a)     THROTOE VALVE METER on 
the Liquid Oxygen Tanking 
Weter Panel indlcptes full 
scale deflection. 

(a)    THROTTLE VAi>VE METER indicates 
zero deflection. 

Storoge Tank Pressure Meter 

In the following steps,  if the Lox Storage Tank Pressure 
Recorder has knien removed from the Calibrating Syfltom, 
install a jumper between terminals 3 and 4- on the Cali- 
brating Panel,     (Z.123) 

FORM A-2S7 
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27.0 Mechanically adjust the Storage 
Tank Pressure Meter and the 
Lox Storage Area Pressure Re- 
corder (if available) to zero 
PSI. (Located in the Blockhouse.) 

27.1 Connect the Storage Tank Pressure 
Transducer (located in the Lox 
Storage Area) to a pressure sig- 
nal source and throw the RUh-CALIB 
switch (located on the Pressure 
Calibration Panel) to the RUN 
position. 

27.2 With zero pressure on the Liquid 
Oxygen Storage Pressure Transducer, 
rotate the ZERO ADJ. until the 
Storage Tank Pressure Meter and 
the Tanking Pressure Recorder 
(if available) indicate zero PSI, 

27.3 Adjust the pressure signal source 
connected to the Storage Pressure 
Transducer for 50 PSI on the 
Transducer. 

27.4 Adjust the FULL SCALE ADJUST 
control as required while ob- 
serving the correct meter 
indications, 

27.5 Throw the RUN-CALIB switch to 
the CALIB position. 

27.6 Adjust the CALIB-STD Control on 
the Calibrating Panel while ob- 
serving the correct metei» indica- 
tion. Lock this control after 
performing the adjustment, 

27.7 Throw the RUN-CALIB switch to the 
OFF position. Disconnect the 
pressure signal source connected 
in step 27,1. 

FORM A-1J7 
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OBSaRVA TION 

(a) Check gauge at the Pressure 
source. 

(a) No panel indication necessary. 

(a) Meter indicates correct read- 
ing. 

(a) Check gauge at the pressure 
source. 

(a) STORAGE TANK PRESSURE meter 
indicates full scale deflec- 
tion. 

(a) No panel indication necessary. 

(a) The LIQUID OXYGEN RECORDER 
indicates two major divisions 
lass than fall scale deflec- 
tion. 

(a) No ptmel indication necessary. 

.A. ~- 
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OPÜRATIOK OBSERVATION 

Isalle Ilank Level Indicator 

Insert a d-c voltmeter (0-30) 
into the jacks provided on the 
Propellant Level panel in the 
SIGNAL RE3P0NDER Trailer. 
Throw the POWER switch (Simulator 
Panel) to the ON position. Throw 
the POLARITY switch (Simulator 
Panel) to the NEG, position. ' 
Turn the NEG. ADJ. Control 
(Simulator Panel) until the 
voltmeter (Simulator Panel) 
indicates -20 volts. Connect a 
d-c voltmeter across pins y and 
K on P102. (Remove the ^et^r 
after step 28,2,) 

Turn the NEG. ADJ. control 
(Propellant Panel) until the volt- 
meter (Propellant Panel) indicates 
zero volts« 

Throw the POLARITY switch 
(Simulator Panel) to the PCS. 
position. Turn the POS. ADJ. 
(Simulator Panel) until the 
voltmeter (Simulator Panel) in- 
dicates +5 volts. 

28.3 Apply +10 volts do to pin K of 
P102. 

28.4 Apply +20 volts dc to pin K 
of P102. 

28.5 Apply +22.5 volts dc to pin K 
of P102. (Remove voltage after 
observation,) 

(a) POWER ON light (green) comes 
on. 

(b) Voltmeter indicates 20 volts. 

(a) Voltmeter indicates zero 
volts. 

(a) Voltmeter indicates 5 volts. 

NOTE 

(a) MISSILE TANK LEVEL INDICATOR 
indicates 80%, (Liquid-Oxygen 
Tanking Meter Panel.) 

(a) MISSILE TANK LEVEL INDICATOR 
indicates 100%. 

(a) MISSILE TANK LEVEL INDICATOR 
indicates 105%. 

Potentiometers R13 and Rll on the Liquid Oxygen 
Panel should be adjusted to obtain the indicated 
observation if necessary. 

^ FORM A-237 
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OPERATION 

29.0 Disconnect P1G2 from J102. 
(Amplifier Rack Cabinet) 
Disconnect P'76B from J76 
(Liquid Oxygen Tanking 
Control-ivieter8 Console). 

29.1 Connect an ohmraeter between 
pins K and G on J76o. 

29.2 Connect a d-c voltmeter across 
pins R(+) and X(-) of P11C at 
the Liquid Oxygen Transfer Unit. 
Leave iiater connected through 
next step. 

29.3 Install a Jumper betweon pins K 
and D of F76B at the Liquid 
Oxygen Tanking Control-Meters 
Console.    (Remove jumper after 
observation,) 

29.4 Connect a d-c voltmeter across 
pins lc(+) and S(-) of P110. 
Leave meter connected through 
the next step. 

29.5 Install a jumper between pins L 
and E of P76B,    (Remove Jumper 
after observation.) 

OBSEHVAflOK 

System Wiring 

(a)    No panel  indication necessary. 

(a)    Meter indicates circuit 
continuity. 

(a)    Meter indicates zero volts. 

(a)    Meter (step 29.2) indicates 
23 volts de.     (Meter indicates 
zero volts,) 

(a)    Meter indicates zero volts. 

(a)    Meter  (step 29,-0 indicates 
28 volts dc,     (Meter indicates 
zero volts,) 

Satisfactory completion of the foregoing procedure indicates that the 
electrical controls of the Liquid Oxygen Tanking Control System are valid. 
Return all switches to their normal posltiona, disconnect all teat equipment 
and Jumpers, secure the power sources, and return the system u) its normal 
secured state. 

TOUM A-2J7 
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TEAT IUTA 

Llectncal bystsm of LIQUU OXYGEN TAILING 

bJihLT 

Version No. 
«S» SERIES Looaiion 

Top Drawing No. Inspected Uy 
Date Inspected Major Coapoaenta Serial No.'s 
Inspection Apprcved ay 

! 

.Step No< 

1. 

2. 

3. 

4. 

5. 
s o, 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

U« 

15. 

16. 

17. 

18. 

Validation  I'erfonattd 

rouM »-»»» 

Preparation -   COMPLETS 

Panel Power -,-_ AVAILABLE 

Liquid Oxygen Missile Valve Heaters Circuit - - SATLSFACTORY 

Vent and Presaurization Valves Circuit ~ - - - SATISFACTORY 

Valve Panel Lighta Circuits ---.  -. - „ SATISFACTORY 

Super Cooler Liquid Nitrogen Supply Circuit SATISFACTORY 

Dump Valve Circuit   SATISFACTORY 

Fill & Drain Valve Circuit » SATISFACTORY 

Operational Power Bus Circuit   ^~-   SATISFACTORY 

Airborne Valve Circuit SATISFACTORY 

Pump Inlet Valve Circuit . - _ - SATISFACTORY 

Throttle Valve Circuit -»_. „ __ SATISFACTuRY 

Pump LC Circuit „ SATISFACTORY 

Pumps LA and LB Circuit SATISFACTORY 

bypass Valvoa Switch Circuit SATISFACTORY 

Outlet Valves Switch Circuit . SATISFACTORY 

Cooler Inlet Valves Switch Circuit   - - SATISFACTORY 

Pump Outlet Valve Circuit — .,_,»_., SATISFACTORY 

Gravity Return Valve*Circuit , SATISFACTORY 

 ji.   :   . __.    
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23. 

24. 

25. 
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27. 

28. 

29. 
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TEST DATA SHEET 

Validation Performsd 

Pump LC Speed Control Circuit   SATISFACTORY 

Pump Ratum Valve Circi:dt SATISFACrORY 

Overboard Valve Circuit ~  SATISFACTORY 

Pre-Fill Circuit     - SATISFACTORY 

Step 3 Peradaaion Circuit SATISFACTORY 

Emergency Circuit   -- SATISFAGTORY 

Liquid Oxygen Level Circuit SATISFACTORY 

Throttle Valve Meter Circuit SATISFACTORY 

Storage Tank Pressure Meter Circuit   -- SATISFACTORY 

Missile Tank Level Indicator Circuit   SATISFACTORY 

System Wiring Circuits ---------   SATISFACTORY 

Inape 
Stamp 

fc -■*" 

rr" i. 


