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‘ control of DPS shutdown with a subsequent fire-rin-the-hole (FITH) APS bum, ' 
" I‘  slmulatlng an abbrt. The second APS maneuver will simulate a lunar launch $779: fig; 

' “ - duration of approximately 6% “W's; “We“?! data M" be acquired for"t 

be conducted in earth orbit. All subsystems will be installed, although not 

all will be Operating, particularly those associated directly with flight crew 
support and lunar landings. The flight profile and tests are designed so that 

conditibns similar to those expected during a lunar mission will be experienced I 

These conditions include LM staging and operation of the Descent Propulsion ‘ftf 
* - , J“. System (DPS) and the Ascent Propulsion System (APS). ‘ , . ~ 

' ‘ f"? «33.4; ‘ ii' Two ups and two APS burns 'are planned. ops bum Ma. 2 will 
simulate the powered lunar landing maneuver. This second mam 3' will have ‘ 

essentially four phases: the first two will simulate the braking and approach, :3 i-gf'si; 
and the last two will consist of a pre-programmed random throttiing profile and M riff? 

profile with the exception that the general thrust direction will be essentially “3 "j 
normal to the orbital plane. The primary mission will be satisfied after a flight 

additional revolutions. ,   " " 7 ' 7f ' 
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, : 3b.. Verification of the operation of the APS, DPS and stnmtural . . 

iv"; 5 ; T 3 :f‘ :zni , ' '73.} '7. ? r ' ‘14 1 3 " "  ‘ ’ --_«" ‘: R 7‘3 " 3 V i - . .Verification of uprated H- l engine performance. _ . . 
: '   . ‘ ,r 
i wi't 'fié"? I".3 LAUNCH VEHICLE AND SPACECRAFT . a“ f ‘ ‘21:; 

£7 The uprated Saturn I will be the launch vehicle for Apollo 5. I I _   , 
t . ‘  . ‘  " : i m  t - - 

- A , . w ‘ , M  .1' ‘ 1 consists of an S-IB first stage, and 5-“! second stage and an Instrument-r . . ‘ '   I; 
i, uur * ”if: mlulon payload consists of the Lunar Module, and aerodynamic ‘ . '- > 

3hr“ muse cone), and a Spacecraft/LM Ad_aptgr(SLA); ', 
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‘ 1:.  |  ‘L'il'gsh’fii‘. ‘. . ‘ ‘ ‘ ' I ‘ - ' _ ‘ , , > ~r-‘V,1¢:h"f.'. '-, . ‘ ‘. 1 I a ,  

I 
‘ 

‘ 3 _» - The LM- l spacecraft will be launched from Pad 8, launch complex A: 

I; 37 a launch azimuth of 72 degrees. Following lift-off, scheduled at 1 g «- 
'1 8 a. m. EDT, the S- l engines will burn for about 21} minutes, after which 1‘ 

staging and S-IVB engine ignitibn will occur. The S-IVB engine will contirme A 5 ; ;  . . _ 3: :-‘ 3 ‘  ‘ ' . ' . ’2' f "  ‘..' ’ i } 

I to operate until the spacecraft/S-IVB combination reaches orbital velocity. -  . ‘ " 5 
I. Orbital insertion willfibe into an 88 x l23 nautical mile 032 x l02 statute mules) ‘ 
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I orbit with a period of 88 minutes. ' . _ ~ us 

E35: ’ i " ‘ During the first revolution the nose cone will be jettisoned,- the w. - .- ’3". iv: . 1 ' ‘ . , Z? 9-2; - ; p. f ;  _ i 1 
4 7:333 * :5; SLA panels will be deployed and the LM will be separated from the S-lVB/SLA 
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| , i "’ + y; 4 spacecraft will be allowed to coast for approximately 2 revolutions before the : l 

" 
v: ‘ S ‘ . . ‘ .  

w: ‘ . . I v ’I' - ‘ 2 . '4 ‘ 'r'. " first DPS burn is Initiated ~ ' , A ” :  
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‘ :j ~ The first DPS bum will be performed during the third revolution 

approximately I60 ft/sec to the LM, resulting in an elliptical orbit of "8 

nautical miles perigee. This orbit will place the LM in optimum position 

for Manned Space Flight Network tracking during the second DPS bum. 

I 7 The second DPS burn will be performed during the latter part of 
the third revolution and first part of the fourth revolutlon. The duration of 

‘ the bum will be approximately l2 minutes, and will impact a delta V of about 

of the second APS burn. Upon completion of the burn, the LM will be in an 

orbit havir n nredicted apogee o£186 nautical miles, perigee of I68 nautical 
‘ _ . _ it. 

, ' '   ' if‘iml‘les, an? puzriod of 9| minutes”. ,- 
I; 

The NIH abort test will be initiated immediately upon completion 

of the random throttling phgse of the second DPS burn with simultaneous DPS 

.~ shutdown, LM staging, and first APS ignition. Upon separation of the LM, 

. 5 r=..;;'}»,::‘ the spent descent stage will have a maximum estimated lifetime of 47 days. 
' After a first APS hum of 5 seconds, the ascent stage will continue 

H ifi orbital coast until near the end of the fourth revolution when the second APS 

* , burn will be iniated. The burn will last approximately 7 minutes, until APS 

~ ' propellant depletion, and will be directed largely out of the orbital plane. The 

orbit dimensions at the end of this burn are such that the spent stage will 

‘2 reenter within l2 days.  _ “ ~ ‘ ' 
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7 000 ft/sec to the LM, most of it out-of-blane to optimize MS F N coverage 

2 7 ’ }  -,  near the Carnarvon tracking station. The burn will impart a delta V of 

V n ) ‘  “ 

"J- . 
’3. 1': ' I  . v ‘ 

V, . I . "  . . _  ‘ ‘: ‘ 4 
_ .33 MIL“, _ _ . 
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. r . , . _  - ‘ . . . . . . . .  
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. ., The spacecraft testmg will be essentially complete at the end Of ’ '1 
ig‘rf‘i' 7 ;..57 i ‘ I I F‘ 

the secvmd APS maneuver; however, tracking by the MSFN will continue for 

} ' an addi ional 2 reVolutions to provide data for any additional spacecraft testing. - 

‘ h fi f f  1,5  , ABORTS AND ALTERNATE MISSIONS k _ . 
I   In the event of a failure of either launch vehicle stage prior to 
z ‘ ; I '   * orbital human, several courses of action are possible. The course of action 

j will depend upon the nature of the failure and the poirit In the launch trajectory 

u :  at which the failure occurs. In all possible cases, action will be directed 3 

FT toward achieving at least the minimum mission objectives. 

action \rvtCh VIM accomplish mission objectives can be taken during the early" 

powered-flight regime. In this regime, abort action is primarily intended to 

‘ minimize hazards to personnel and pmperty, and one of two courses of abort 
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘  . “9m : : : :  

, ‘ “ action would be taken: 

  _ a. If the possibility exists that the launch vehicle/spacecraft 

could fall on land, the Range Safety Officer (RSO) would destruct the assembly. 

2 a:g;;;3;§}f;:   '  .7 b. After the projected impact point has passed beyond the coast 

to free fall without requiring destruct action. 

' ' Prior to staging at 2: 25 g. e. t., the assembly will consist of the 

i? 7 complete launch vehicle and spacecraft; after staging, the assembly will consist 

of the S-IYB, Instrument Unit and spacecraft 

i Since no. Launch Escape System is installed on LM-l, no abort : 

7“ lune, and prior to 2 minutes 44 seconds 9. e. t., the assembly would be allowed V 
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. = ~ . . . ,- At 2: 44 g. e. t the dynamic pressure Will have decreased so that ‘ ’ . . .  H35 ' I A ‘ ', " - z  '* c . . . V.  9 ; ,  ; *  ' w - ' v  u . _ o ,  H 
'1 1. I ‘ '-' , ‘  I" ' V I ;  

. .  
“ (”the nose cone can be jettisoned, and the SLA panels opened to allow the LM 

__ A' to separate from the S-IVB. An abort after this time, with a successful I i 5 

g.- 7   separation of the LM from the S-IVB, is designed tolpenni-t a reduced LM 
H I 
."'I":: 

I 4' . 
: ' -  A 1 ' .  . ‘ \  l ‘  

a .  2“ § :1 ‘ 3 ‘  ,7 . ,  ‘ . 
\ 

I. § ~ propulsion sequence. . f f 

" ' Beginning at 8 59 seconds 9 __.e t. the LM performance capability 5  5: i 
V I v .,_.7_ :.|}"‘;‘ . .‘A 

g " :  ‘1“. . 

. ~ 1* i .;;exists to achieve orbit?! insertion with a DPS hum of 500 seconds or less. ' ‘ 
i . 7  “ ‘ » .,- . , 

This maximum burn duration insures that a second DPS ignition can be achieved 
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for subsequent alternate mission. " ' 

'l..6 LAUNCH wmoow REQUIREMENTS , .- ; 
Since there is no recovery, there is no launch window @Qsi fizéefits' 5 l i» Efl {J 

I ‘  ‘ . . v  " A  . ' 
{1 " '-.p I ‘ 1 . . .  - ‘ U é 

'_ , 5; ‘except those which are dictated by safety   , f ' .‘ . fl   
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( I 7  ,TURNAROUND FROM SCRUB 7 g , 14-, '  ‘..-”'3‘ ?.‘ 
g .. I , M It Is possible to delay the launch for 24 hours 0::ce ' a m . . 

‘ 9 '  holds prior to lox loading. If the 24 hours have been expended at T~3 hours   : 1‘ ; j-j 
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 ; and the count is prior to LOX loading, the turnaround time is 30 how~ , fthe 

p I I count réabhes T-l hour and the tanks are wet, the turnaround time is £12 *ours. 

’ f :  ‘ All times are from time of scrub to next T-O excluding built-In holds ‘ .‘ ,   
. ‘ I 3 J. 8 WEATHER RESTRICTIONS ' ’ . - = : * _- 33;} _w‘. 

51".;  ;_ .'  _ V Launch of the LM- l requires an 8, 000 feet ceiliflg withsz'l‘ Sels I I ‘ ‘ 

 ] __,vlslblllty The critical wind direction is 65 degrees with a profile a” ~. t able 
’1 N I 1030 kilometers altitude ', , H Wfi  , w > .f 
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L‘UN’AR MODULE SUBSYSTEMSQI j‘ x 

.- i propellant supply _ ; 

j governed by a 4096-wo‘rd-memory‘ digital computer capable of '1? ‘ 

 =7  - . crew and G & N Subsystem, via the ROS and main Frapulsion ‘ . 

_. . 1 ;  . . 'V 

.7 _ , . 

V \ .  

'. ' ‘ . . g . 1‘; L v . . ' ‘ ‘ ;  

.l 3 ) , !  , W ‘ , v .55; , - ‘ . x) pa". 2‘“ x .L ,\ . , ,  ~ .~ ‘ . _ - .3 .2 7.». 31‘ V . , _ 1-, _ h .  v.“ ,‘ ‘ i '. 
'- m i  "5'- ‘ 41s" ‘ f Viki n -‘ '3‘? ”x - '  ' - '  " .  v r  I ‘ h , ‘ L . ' s 3 '  '- -',~*‘ .-'. 

1 ‘ § " '  ' " V ‘1‘..- V -‘_ - .  3 L .‘. ‘ .11.- ; ‘D ' p - ,, 'c ‘v‘ 1 ' l "  'v‘ < l " 5 '  z: r 3 f ,. ‘ ‘ . ’  ‘ \ .  ' . ‘ - '  . ; 
., o a 5 - ; ‘  - q , ‘ V '1 .> . "2 -. ,3 , 

‘4: I." i -' i. ' L  , (My-L . , ,"_ ._ 5‘ n L 
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v V 0 ‘  .‘L'. ‘ ‘ ‘ ‘ .- 
l - ' ‘ « r  “ANAL-'5‘ . “ . Ir 1 “V r ‘ ( . , 1 ' 5  a .' J . '  ‘ ._,L > . I . . v ' t 

‘ Propulsion 

' Descent- throttleable, gimbaled, hypergolic, ablative fOCkét ,, .‘ = _ . engine; approximately ID: I thrust range; ID, 000 lb. thrust, max, 

‘ Ascent: hypergolic, ablative rocket engine; fixed (3500 lb.) thrust ; 

Fuel: 50/50 hydraZine and UDMH (aerozine 50) ~ , 

Oxidizer: nitrogen tetroxlde ‘  ' "-.._ ’ - 

"7
 Reaction Control (ROS) ' ' ' A . w 7 

Sixteen, IOO-lb-thrust, hypergolic, radiation-cooled rocket engines, 
' Ej {if S- 5 deployed in four quads for control of rotation and translation in 

six degrees of freedom. _ » 7 ‘ 

Two fully redundant systems from helium supply to engines, mth 
1 propellant crossfeed capability and interconnect from ascent 

50/50 hydrazine and UDMH, 
‘ Oxidizer: nitrogen tetroxide - '7 ' “ v ' . 

Primary: a complete closed-loop system containing an inertial i_ 
ili§y§ platform, computer, optics, and displays; operates with landing 

7;-;-L:}?"-1,:§j. ‘7' and rendezvous radars . I .. 

.Abort Guidance: a threes-axis, strapped-69m, inertial system 

abort and return only -. _ . ,1." _ 

Stabilization& Control (S & C)  .:  -- , w . ;   -_ ) . j 

Implements the thrust, translation, and attitude commands of the 

'19:. Subsystem , > . . , _ , _ . g 
I , . ‘  
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' S-band (UHF) for transmission of PCM telemetry,TV ‘ ' ., 
~ = * ; voice, emergency key, and range data between LM and earth ii . 

' .f. 7 * VHF linding LM and CM, and LM and astronaut on the lunar 
' . surface . f _ , w .. ’ 

7; ' ' ~ EVA (Extravehicular Astronaut) link to earth, via VHF S-banfl 
' 3._--;"_ , ; ' relay ’ A _ , ’ 

VHF telemetry from LM to GSM -- on far side ofmoton ‘ 4 

‘l' '_ , Environmental Control (ECS) ‘ I » ‘ ' A ‘ ,1‘: 
' ‘ , Provides potable water, temperature- and pressure-controlled , . _ 

‘ ‘ '- ‘ V .   , I . oxygen atmosphere in LM cabin and crew suits, and temperature m 
9' " ' control for LM equipment; supplies the portable life support 

‘2‘19';lrif;.llfl’;‘¥3;=.._:'r" . .' i system ‘ - _ , .   
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If .   . '. lnstrumentatnon » i ‘ ,   .' 
a; i {1523}; Monitors various quantities, such as temperature; preSsuré, i _ ' . é  

' 1' , $1.1." 7  voltage, current, and flow rates, for display and telemetry A ~ i1: regs?" 

: j‘j‘ Informs the crew of a system malfunction, via the Caution and . 
L * ‘ w ‘  ,7}; ;.‘-?.~£..‘;',‘,-‘:‘5* Warmng Subsystem -- 1  ":  _ ‘ 

. _ _ ,— . ,. ‘ PCM telemetry converts data to digital form for S-band and VHF :1  . transmissions to keep ground stations informed of vehce status 

Electrical Power (EPS) ' ;   ‘ { 
l Slx silver-zinc batteries (four descent, twa ascént) provide 1 

_aI‘j“;‘62,t:2;i;;':.;v»:-g.;;;§-}:?':“_ ;g 28-volt d-c power . , . ,  _. , 1 7,24? 

3:;§:“7»;'_;__;:    _ Two inverters individually provide ll5-volt 400~cycle power -~- I 

Eaitploslve Devices .. , = * m 
Landing gear release/deployment * ' i‘ ~ .. * .. ‘ i 

:3”? Separation of ascent and descent stages N ' 
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3.;|  APOLLO 5 LAUNCH VEHICLE (Uprated Saturn” ‘ ‘l 
PHYSICAL CHARACTERISTICS ' , 

.. *   ‘ Diameter 2 Hetght ' Weight - ' _ V . ~ ‘ __ .“gin“,air-s".._?;.; <0vera|iVehicle . . I80“? ft I56. 600 lb (dry) .~ . 
I ’ ‘ . l, 285, 000 lb (approx) -‘ 

‘ ‘ ,  H ‘ - ‘ i ' -." . . ‘ . . .  .. _1 ‘ ,I . .  . . _ , . .  . . _ . ‘ . F» A ‘ v , s I }  ,_ ‘ . ‘ _‘.. . ‘ ‘ ,, . .  x ,1 I ' 1 ‘  " 
. ‘ 

S-IB Stage e   5:2|.4-& 1,:3' 78 0ft 85, 3:7 lb (my)  ; : 
' S-lVB‘SiaQe; 2| 7ft 'f’6o. 6ft 30, 300 mu % 

.lnstrumentUn’it.’ ; 2| 7ft ‘ 3.0011 4,6001!) 

. .
. :

—
- .

 

Spacecraft L/M Adapter 2|.I7ftv(at max) 28.0. 3,950 lb ,; g 
" Nose Cone ' ’ . ‘  |2.8 ft; (at max) H.3ft ‘f |,067 lb‘ : 3 ’3: i , 

Lunar Module ‘ * 3 ,| 325 lb ‘ 

: ' ,5: _ ”Including 6,654Ib af't'interstagé'f' 1 v _ ‘  - 
PROPULSION SYSTEMS w  . * ' ‘ ' ' ' :» 1 
(S-IB Stage -- Eight bipropellantH- lengines developingl, 600, 000 lb thrust > f 

' RP-l Fuel -- 2‘“, 000 lb (40, 390 gal) ‘ g . f 

. 
x ‘ " LOX -- 6|4,500 lb (64,550 gal) 

S-IVB Stage -- One bipropellant J- 2 engine developing 225,000 lb thrust (max) 
LH - - -  35, 000 lb (58, 920 gal) __ -   ,     
L0  - l89,v400 lbt(l9,850 gal) _ - ‘ ‘ ‘ ' 
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5-! B Stage -- Operates approximately 2.4 minutes to reach an altitude of.  : , ' ' -. 
38. lmiles at burnout. j ._ . ‘ , ’ 

S-IVB Stage ‘-- Operates approximately 7.5 minutes to achieve orbital speed 3 
and altitude. I 

INSTRUMENT UNIT -- Supplies electronic commands for steering, engine " H i 3 ‘   ‘ , ignition and cutoff, and staging operations. ._ ’ g j“ ' ;_; 

. u
 

PAYLOAD -- 36,300lbinearth orbit, , - .  .  
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* ‘ aflproximately l, 200 feet from the launch pad. The dome, which provides blast 

‘ I filmonitoring recording consoles are located the secondfloor. ' _, . y 
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Complex 37 includes two launch pads separated by a I, 200 foot-long 
_E fill; 

railway Each launch pad has a launch pedestal, umbilical tower, and ' 

automatic ground control station. Both pads are sewed by a single service :l:.. 
". 

structure and launch control center._ 

The Launch Control Center Is a two-story, dome-shaped building logated 

protection in the event  of a launch vehicle explosuon, is constructed of reinforced 

concrete and varies in thickness from 7 féet at the top 10 4| feet at the base. ; ’ 
in: fingflfi  “2;." 

' I 
31;; I t .  5 . 3 " }  . A 4 " , :  . _> 

1 : _ I : ,  é l t '  A. 

The building contains 20, 968 square feet of space and is designed ta 

blast pressures of 2, |88 pounds per square inch. f 
, u 1 J :  a‘; 

J "  . v ’  > _ _ ‘  " 

' ' ' . [ " ~ ' . .  
' ; . L . _  1 ' ,  . 1 .  , ‘ v  . . ~.. . ‘ . CI} . 1  { . l ]  “ 4 ' . “  

u . " .  .5 ‘ .  - .  9 ‘  t? -. ‘ ' 
The first floor is used by personnel involved in tracking, telemet: 

closed circuit television Communications. Launch control and various- 

1 
ha. The Launch Pads ‘ -   ' T w 

The launch pads at Complex 37 are 390 feet square and have a maximum 

height of l6 feet above sea level. The pad areas are covered with flan“: brick to 

minimize erosion caused by first stage engine ignition. Located an: an h pad is 

a steel launch pedestal which provides a platform to support the lam nah vehicle and 

certain ground support equipment. Each pedestal is 35 feet high and 55 feet 

square. An opening in the center of theapede'stal, 32 feet'in- dimiém, 3'19”;- ‘ 

COMPLEX 37 FACILITIES * . .1 
.- ~ , .  - ‘ , : A . a '  ‘ . ' -  ..;.-.“..‘r:ix‘.-.-‘, 

> ' I' - ...1.I....J 

r ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘  
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T, j.--.’:r-_-.'- _' .- i _ .1  in the top of the launch pedestal to support the vehicle. These holddoWn arms 
. " ~ 1; ; ' hold the vehicle on the pad until all engines are running with full thrust and then 
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; "Ig'*;7_ . '* .1 ‘ - , , J 3 ~ ' -. '-.' 4 3 L " ;  ‘ . 3 _-_ . ' J I u , .‘n “ , ‘  ' I !  , - ' " ' ‘ 0" ' 3  ‘ ..- . . .  a» uh.- . I . " "  A ' l "  , .  ‘ > J "  . “ .  r ' H »  < : : ' - ' 1 ;  " . 

‘ ' .  1".“ , . A A. L -  .- lau'é' ‘ . mac—- . ~‘-I‘L- ‘2 .  a m  _. ”L A ._ » .._‘- 4 4 A .  ‘ ‘m ‘ . ' i k , ‘ m ’  & A ‘ - n ‘ ' L .  A k "A ._ t . ' . 2  I ‘ , . : ‘yi . ’ A." ‘1 r ‘ *‘ " ‘ 
. 7, ., >~ ' - , ' " 

A 1 
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,, a ‘ ,  . ‘  \ 3 ‘  ‘ .  ‘ : 1 3 ' 2 ' 1 ' 5 | I '  _ 1 P I f ‘ _ . " ;' 11 's  . .- ; r- ' . . 7 ‘  , ‘  
_ . ._ v . L _ q , .,: . r‘ 

V ‘ “I, s “ M r "  3 .-_r fig" > 'v ‘ _ . '  .y_ ‘ M , _  
~ - ‘ " n ,  ‘ ‘ ‘ . : _ 3  - ‘  _ 4 ‘ '7 a '  '1‘ ‘ .  ‘ ‘ ' . . ' t ‘11— 1:7 A " , r' .‘~“':Z ‘ " 4 ‘ . ’  " , .  . : ‘  " 

I f "L". - I“ . _, . _ . H  J “ I ‘ i j ' y ‘  ’ r A: ( 1 , . .  ‘ ‘ ' !»:1“ " 
' '5. ' , I”; . . u . '  

‘ 3 ‘ !  v 
‘ .1 . . h!"- v -‘ 1.7: , ’ ‘ ' I 

‘ . h  “ , <.‘ . . 
, 2 .  J 1  - ' Z ' r '  * 

, ‘ ‘ 4134.5 ."' , .t » §'I’ J ' . .  q 

”   1' access to the first stage of the vehicle and penhits pasSage of exhaust to the. flame 
- . .. . deflector below. Eight holddown arm assemblies are bolted around the opening 

release the vehicle for flight. _   , .     I \ ,  i 

‘ 

' Y L _ T '. 

j held in reserve. Each is 2| feet high. They are constructed with a series of .5 f 
steel trusses covered with one-inch thick steel skin, and coated with four inches f: 
of special heat-resistant refractory material. . _'~ _ , ‘_   ' ‘  

i j.» } ‘ The two umbilicél towers are apprommately l, 200 feet apart Each is a 
;. '   - J 268 foot-high steel-trussed structure. Four swing arms are attached to éach 

'i .= ; J :7 .3 ,  tawer by hinged joints. Each swing arm carries links between the space vehicle 
I and umbilical tower which lead to ground-based power, air conditioning, 

' (T; ‘  hydraulic, pneumatic, fuel, measuring and command systems. ,_ .. 
' 32 ;  '  * _.  At the 228-foot lake! of the umbilical Is the spacecraft teem arm. 

33' ‘ Mounted on the umbilical tower is a boom hoist capable of lifting 2&- tons, . 1' 
, /_ ‘. ' . equipped with a traolley that extends 27 feet from the boom pivot. An   .. m; 

I- .-5- 2;} ' : ’  ; '1' Page ,4? (- " A A “ ‘ r  n "  M " ‘  
x . 

x-lv'gfi.’ .' § “ ‘ 1?}; ' I} '1 x I: . . ‘  - . , * i I .1 . .  ‘ ‘ 1 automatic ground control station, containing digital computers and checkout ‘5‘“ 
. equipment, is located at the base of the tower. . 1  ' J ?*:  Viki: 

I i " The RP-l storage tank is 67 feet lung and I2 feet in diameter. It has a . 
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I " a? .L, -L.§3" . ‘ r x 9 ‘ ‘3 l . ,  I}? ~' L" , ' ‘ f ,  5'?i ' ' .u 

_‘ A. _‘ __ MIL.” _._L .512 V, J. __ L h“ _ _ ,  A - “gm _ .1 J A A 

I . 7“» .‘5 {54.‘7’.’ ‘ _-, '3, Hi: ‘ . 1 - w: a a: 2.?) _ _ ; Arr‘  : If)” v .; ‘ g 

— J « and a slow fill rate of 200 gallons per minute. RP-l I; used In the vehicle's 2;; 
. ‘ ‘ . ‘ , : ‘ _ . , v‘ '_ _e:l'.,g-.:-f 

‘ f- , 'i ’ ‘ .- H ' F ‘ ” ' ' ' ' " ' :'  ] “”96” ”(A - = -- 7.} ’ 2 -:.: ";.‘-'?.Vi 5.; . Liquid oxygen ls stored and tranSferfed at -297 degrees F. The "Quid , 

V . ., jg 5 , Oxygen facility includes a main tank and storage tank. The main tank ha ‘ a ' z 2;” 

' f l25, 000 gallon capacity and measures 42 feet in diameter.   . .17 3;? 
3; ‘ ‘ The replenish, or storage, tank Is 62 feet long and II feet In diameter, 
; “ ‘ , ., with a 28,000 gallon capacity. LOX is transferred to the first stage at the 55:}? h; , .1 :;_ ‘ ~   

5.. } rate of 2,500 galions per minute; second stage transfer rate Is I, 000 gallons if? ; 
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 :  Liquid hydrogen as stored and transferred at -423 degrees. ‘ The fuel for 

the second stagé of the Uprated Saturn l is stored in a I25 000 gallon 

which is 38 feet in diameter. Liquid nitrogen is stored in 3125 000 e: . 

tank and a 35,000 ganon tank. ' r   .. ‘ _ iii“ 3 
Helium is stored in the Helium battery which obnsists of six cluster; 

Vessels each manlfolded together. Both the nitrogen and helium batterleé» 
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SWP'Y 93" at a Pressure of 6 000 pounds per square inch ‘ ' '} 
‘ I :  ‘ ‘1 L u "  x-.| 

’ b. The Service Structure x ‘ - 7 , ‘  .“" _' , - 

The 5,200-ton service struciure atComplex 31‘ provideém wombat" 
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erection, assembly and checkout of uprated Saturn l vehicles. It mamas. 

I ‘ , éwork platforms for personnel, cranes for lifting rocket stages and Macecraft 7 7 
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