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INTRODUCTION 

This manual presents a brief descriptive summary of major vehicle 
assemblies contributing to the Saturn I configuration peculiar to S A - 5 , and 
provides a c apsule reference guide to the vehicle. 

The manua l first briefly describes the overall vehicle, then describes 
the vehicle stages and major assemblies of each stage . For detailed infor­
mation a bout certain assemblies, refer to the Saturn I assembly drawings, 
the Saturn Vehicle Data Book, the Saturn Technical Information Handbook, 
the Saturn Vehicle Instrumentation Systems Manual, Douglas Aircraft 
Company's Technical Support Document DSV - IV - I, SA - 5 LOX System (Dwg. 
No. 10M30012) , I N - P&VE- V - 63- 2, Saturn I P ropellant Dispersion System, 
and Sat urn I Block II Flight Measur ements M anual Volumes I through IV. 
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A. GENERAL DESCRIPTION 

The frontispiece shows the major characteristics of Saturn I SA-5, 
which is the first vehicle of the Saturn I Block II configuration. The vehicle 
is 164 feet long, 21 feet at the largest diameter and weighs approximately 
1, 130, 000 pounds at liftoff. Eight tail fins (four large and four stubs) on the 
S-I stage provide support and hold-down points for launch and, under certain 
conditions, aerodynamic stability during flight. 

Eight liquid-fueled Rocketdyne H-1 engines, each developing 188, 000 
pounds of thrust, power the S-1 stage. The four outboard engines are gim­
bal-mounted for dir e ctional control. Six liquid hydrogen/liquid oxygen (LH2/ 
LOX) Pratt and Whitney RL l0-A3 engines power the live S-IV stage. All 
six e ngines are canted outboard six degrees and gimbal- mounted . 

The S-1 stage attaches to the S-IV stage through the S-IV aft inter stage . 
The aft inter stage is bolted to the spider beam of the S-1 stage . S-1/S-IV 
separation occurs between the S-IV aft skirt and S - IV aft interstage. For 
additional information, refer to Paragraphs B and C. 

A 154-inch diameter, 58-inch high, GN2-pressurized, instrument unit 
(consisting of four horizontal 40-inch tubes attached to a vertical 70-inch 
center tube with a 154-inch diameter skin joining the radial tubes) is lo­
cated between and attached to the forward S-IV interstage and the payload 
adapter assembly. The instrument unit houses the vehicle control system, 
a developmental guidance and control system, tracking systems, and power 
supplies . Se e Instrument Unit, Paragraph D, for additional information on 
the instrument unit. 

A payload assembly; consisting of a modified Jupiter nose cone, aft 
unit, and adapter, mates to the instrument unit. 

Approximately l, 380 measurement s throughout t he vehicle are monitored 
during prelaunch and flight in order to obtain sufficient information to ade­
quately evaluate the vehicle performance. For the approved che ckout and 
calibration procedures of flight instrumentation components, including in­
struments containing radioactive materials and/or radioactive material 
excitor s, refer to the Saturn I Block II Flight Measurements Manual and 
Checkout Procedures for S-I and S-IU Measuring Systems, SA - 5. Both 
manuals are available on approved distribution from R-ASTR-IE . 

B. S-1 STAGE, GENERAL 

The S-I stage (Fig. 1) is approximately 80 feet long, 21 feet in diameter, 
and has a fin span of approximately 40 feet. The following table presents 
additional data on the S-I stage. 
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Table 1. S-1 Stage Statistical Data 

Gross Weight at Liftoff 
Propellant Weight 
Engines (8) 
Thrust per Engine 
Total Thrust (sea level) 
Propellant use per second/per engine 
Total Propellant Consumption per second 
Valves and Control Devices 
Measurt:'!ments during Flight 
Electrical and Electronic Components 
Electrical Network Connections 

(t:!xcluding internal) of above 
components 

Wiring used 
Structural Fabrication 
Final Assembly 

980, 000 lbs. 
850, 000 lbs. 
H-1 Rocketdyne 
188, 000 lbs. 
1. 5 million lbs . 
737 lbs. 
5, 900 lbs. 
320 
740 (approx.) 
1, 708 

7 3, 000 
53 miles 
27 weeks (approx.) 
17 weeks (approx.) 

The base of the S-I stage is the tail section thrust structure assembly. 
The eight engines attach to the thrust structure aft of the firewall. The 
engi nes are partially enclosed by the tail shrouds and heat shield, and only 
the engine thrust chambers and heat exchangers are visible. Engine thrust 
is transmitted from the thrust structure through the LOX containers to the 
spider beam unit assembly. 

The container section consists of a lOS-inch-diameter center LOX con­
tainer, four 70-inch-diameter LOX containers, and four 70 - inch-diameter 
fuel containers. The eight 70-inch containers are clustered around the lOS­
inch container. On Block II vehicles, the propellant containers have been 
lengthened to provide approximately 100, 000 pounds of additional propellants . 
The combined LOX capacity of the 105-inch LOX container and the four 70-
inch LOX containers is approximately 600, 000 pounds. The combined fuel 
capacity provided by the four 70-inch fuel containers is approximately 
250, 000 pounds. The fuel containers are mounted to the spider beam unit 
assembly with floating attachments to allow for LOX container shrinkage 
when the booster is loaded with liquid oxygen. Two 20-cubic-foot capacity, 
high-pressure GNz spheres are mounted in the forward sections of fuel con­
tainers F- 3 and F-4. Instrument compartments are located in the forward 
sections of fuel containers F-1 and F-2. 

The spider beam forms the forward structure of the stage and serves to 
anchor the forward end of the propellant containers. Seal plates cover the 
forward side of the spider beam. A LOX/SOX (liquid oxygen/ solid oxygen) 
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disposal syste m, installe d above the seal plates, is used to purge the S-IV 
inte r sta ge area during S-IV engine chilldown. 

A c a m e ra system, consisting of eight movie cameras and one TV cam­
e ra, is installed on the spider beam to observe stage separation and propel­
lant sloshing during flight. 

1. Tail Area. Installation of the water quench and barrel heater 
syste m, engine purge system, LOX and fuel wraparound suction lines, lower 
LOX r e ple nishing line, and fire detection system, transforms the structural 
t a il s e ction ass embly 30M01000 into the tail unit assembly 10Ml0013. To 
utili z e optimum accessibility, these installations (Fig. 2) are normally per­
formed before the clustering operation. 

The boattail conditioning and water quench systems 10Ml0162 are 
perforated pipes routed from a quick-disconnect coupling at the heat shield 
up the shroud and along the thrust outriggers at fins I, II, Ill, and IV to the 
center barrel. This is a threefold system: first, it provides the necessary 
water quench capability for firings; second, it provides a means to purge the 
tail area by ground source; and third, it provides the necessary ducting for 
ground heating of the tail area. 

The engine purge system provides for the routing of engine purge 
lines from the two umbilical service plates on the shroud to the purge mani­
fold in the c e nter barrel assembly. Lines extend from the manifold through 
the firewall to each of the engines . E ach engine purge system consists of: 
LOX pump seal purge and gearbox pressurization, LOX dome purge, gas 
generator LOX injector manifold purge, and thrust chamber fuel injector 
manifold purge. The LOX pump seal purge and gearbox pressurization ob­
tains GNz from the control pressure spheres. The rest of the purge systems 
obtain GNz from the ground control source. 

The 1. 5-inch-diameter GOX lines from the GOX manifold to the out­
board engines are prefitted for installation after the engines are installed . 
The mechanical components of the fire detection system are installed, and 
the inflight heat shield panels and star assembly are prefitted. R-TEST 
configuration panels are used for static test. The inflight panels are re­
installed during poststatic and preparation for shipment operations . 

The component installations in the aft skirts of all the LOX con­
tainer unit assemblies are almost the same for each container (Fig. 3) . Two 
suction line ball rotor LOX shutoff valves (pr evalves) are installed along with 
the actuating pressure tubing, and various tubing assemblies used for pre s ­
sure pickup, control, etc. The LOX fill and drain valve and nozzle are in­
stalled on the sump of container L-4. 
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The aft skirt of fuel container F- 3 contains the control pres sure 
GN2 storage spheres with the associated regul a tor s, control valves , and 
connecting lines. The control pressure system supplies GN2 pressure to 
operat e the electrically-controlled pres sure-ope rated LOX replenishing 
valve, LOX vent valves, and LOX and fuel prevalves. The system supplies 
pressure fo r pressurizing t h e turbopump gearboxes, purging the LOX seals, 
and purgi ng the calorimeters . 

M easurement racks and distributors a r e located in the aft skirts of 
a ll fuel containers. Som e of the measuring r acks and electrical d istributors 
are shown in figur e 3. For additional information refer to the Saturn I 
Block II Flight Measurements Manual. 

Figure 3 shows the LOX and fuel interconnect lines and sucti on 
lines . E ach oute r container supplies one inboard and one outboard engine . 
The LOX containers are int erconnected through t he sump of the 10 5-inch 
LOX container u nit. The LOX r eplenishing sys t em is routed from the heat 
shield to the sump of LOX container L-4. 

The four inboard engines are rigidly mounted to the thrust s tructure 
assembly in a squ are pattern around the centerline of the vehicle. The en­
gines are cant ed outward a t a slight angle . A flame shield and access chute 
forms a heat barrier b e tween each of the inboard engines . Additional engine 
compartment t emperature control is provided b y the heat shield and the flex­
ible flame curtains . The inbo ard engines are exhausted through the inboard 
engine turbine exha ust system and heat e xcha nger . GOX for pressurizing t he 
LOX tanks is obtained b y routing LOX through the heat e xchanger a nd convert ­
ing it to gaseous oxygen. The gaseous oxygen is routed through a 3 - inch GOX 
manifold to a GOX flow-control valve and then through the center LOX tank 
to the LOX pressurization manifold (GOX distribution system). 

The outboard engines (Fig . 4 ) are gimbal- mounted to provide a 
movement of plus or minus 8 degrees in a square pattern. Engine gimbaling 
is accomplished through two actuators operating in a close d hydraulic sys­
tem . Gim b aling action is initiated by electrical signal from the guidance 
system through an electro-hydraulic servo valve o n each actuator . 

Flexible purge and propellant bubbling lines to the engine from the 
firewall permit engine gimbaling. The final length of 1. 5-inch GOX line to 
the outboard engine is flexible. The turbine e xhaust system is a component 
part of the outboard engine, a nd aspirates through a port on the periphery of 
the engine nozz l e . This t ype of setup for the exhaust system conserves space 
and permits engine gimbaling. The flexible flame curtains around the en­
gines, while preventing excessive engine compartment t emperatures, allow 
freedom of movement for t he engines . 
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Four l a rge fins, four stub fins, four inboard e ngine turbine exhaust 
fairings, three hydroge n vent fairings, eight air scoop skins, and four e ngine 
skirts a r e ins t a lle d on the tail of the S- I stage . Each of the e ight fins has a 
strain g a g e insta llation for measure m e nt of stresses during flight. Thr ee 
of the stub fin s (l0Ml0025) have hydrogen vent installations. The hydrogen 
vent insta lla tion, toge the r with the hydroge n vent fairings, serve to aspirate 
and route awa y from the vehicle vented hydrogen from the S-IV stage . The 
turbine exhaust fairings aspirate the exhaust gases from the inboard en­
gine s. The a ir scoops and e ngine skirts direct the flow of air around the tail 
section to control tail heating and aerodynamic loading on the engines . 

At the forward end of the tail unit 60-degree fairing assemblies pro­
vide an aerodynamic seal between the propellant container assembly and the 
tail unit assembly. 

2. Propellant Containers . The container area (Fig. 5) encom­
pass e s the four fuel tanks, the five LOX tanks, and pertinent auxiliary corn­
ponents. The r e ar e mor e similarities than differences between the individual 
containers. For a summation of similar and different characteristics, r e f e r 
to table 2 and figur e 5. 

a. The center LOX container unit assembly l0Ml0130 is 105 
inches in diam e ter and 749 . 679 inches long. In addition to the components 
liste d in table 2, the c e nter tank has a sump and fuel interconne ct manifold 
locate d in the a ft skirt. 

Afte r the auxiliary components (including connecting hardware, 
tubing, and wiring) are installed in the forward and aft skirts and on the 
skin, the center LOX container unit assembly becomes the lO S- inch- diam­
eter LOX container unit assembly 10Ml0014. For additional information, 
refer to LOX container unit assembly drawing 10Ml0014. 

b. The 70-inch LOX containers are 747. 43 inches long and 70 
inches in diameter. After installation of the auxiliary components, each 
container weighs approximately 3, 900 to 4, 100 pounds. A typical internal 
arrangement of these LOX containers is shown in figure 5. 
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Table 2. Major Similarities and Differences of C ontainer s 

Component Purpose and Use Container 

Anti-slosh baffles To help maintain stable load. All LOX 
All Fuel 

Continuous and dis- To indicate coa rse and fine All LOX 
c rete hquid le v e l liquid quantity All Fuel 
sensor systems 

G OX line To directly pressurize 105 11 LOX, 10511 

container, and manifold 
pressurize the 7011 container 

Hydrogen vent lines, To bleed off hydrogen used LOX, L - 1, L - 3, 
External to precool S-IV engines and L - 4 

Engine cutoff sensor To initiate power-off flight LOX, L - 2 and 
system L-4, Fuel, F-2 

and F-4 

Slosh m easuring To indicate amount and LOX, L - 2 and 105 11 

tubes seventy of liquid slosh Fuel, F - 4 

Sumps To improve propellant All Fuel 
transfer characteristics All LOX 

20-cubi c -foot high- To supply fuel tank Fuel, F - 3 
pressure GN2 pressurizing and the LOX/ and F - 4 
spheres SOX disposal system GN2 

Electrical cable R oute cables from aft skirts All Fuel 
inst allations to instrumentation assemblies 

Instrumentation Houses instrumentation Fuel, F - 1 
Compartment transmitters and F-2 

After components are installed on the external skin and in the 
skirts, the containers become 70-inch LOX container unit assemblies. 
Table 3 is a quick reference to this transformation. 
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Table 3. Container Identification 

Container Container Unit Assembly Container Unit 
Nun>be r (Internal Arrangement) Assembly (After 

Component In-
stallation) 

LOX Drawing No. Drawing No . --L - 105 10M l 0 1 30 10M l 0014 
L-1 10M l 0131 10M l 0005 

L-2 l OM l O 132 10Ml0006 
L - 3 10Ml0 133 10Ml0007 
L - 4 10Ml0 134 10Ml0008 

F uel -F - 1 10Ml0135 10Ml0009 
F - 2 10Ml0136 10M l 0010 
F - 3 10Ml0137 lOMlOOll 
F - 4 10Ml0 138 10Ml0012 

c. The 70 - inch-diameter fuel container unit assemblies are 
743.804 inches long. Table 3 identifies the containers, the internal arrange­
ment drawings, and the containers after component installation. The inter­
nal arrangement of the fuel containers is similar for all containers (Fig. 5) ; 
however, there are some differences . See table 2. The most obvious dif­
ference between the fuel containers is the forward bulkheads of containers 
F - 1 and F-2 that form instrumentation compartments number 13 and 12 
respectively . Feed through adapters for the fuel pressurization system are 
also installed on the forward bulkheads. 

The electrical cables for valve control, measurements, guid­
ance control, and other instrumentation are routed along the external skins 
of the fuel containers and covered with conduit covers. For detailed infor­
mation on all containers, refer to the drawings listed in table 3 . 

3 . Spider Beam Area. The spider beam unit assembly (Fig. 6), 
while structurally supporting the S - I stage forward end, adapts the S - I stage 
to the S-IV aft interstage and transmits thrust to the S - IV stage. The as ­
sembly also provides mounting for the retro rockets, film and TV cameras, 
the LOX/SOX disposal system, five sets of high pres sure pneumatic triplex 
spheres, various measuring components, and control and measuring tubing. 
Seal plates installed on the forward side of the spider beam protect the S - I 
stage from the blast of the S - IV engines during S - IV stage ignition. These 
plates also form the aft seal of the S - IV aft interstage area, and provide an 
environmentally controlled compartment. Forty- five degree shrouds extend 
from the cross beams of the spider beam to provide streamlining of the for -
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ward end of the stage. Additional aerodynamic improvement is provided by 
a 6-inch cylindrical fairing attached to the shrouds and e xte nding over the 

tank top area . Also, there are aerodynamic improveme nt fairings at the 
ends of the radial beams and over the r e tro rocket brackets a nd w e ldm e nts . 

Four ::;olid propellant r e tro rocke ts produce the r e tarding forc e on 
the S-1 stage to prevent S-1/S- IV interaction during separation. Each retro 
rocket de,·elops an average of 37 , 000 pounds of thrust during burning time . 
The r e tro rocket::; ignite during separation 16 to 31 milliseconds after the 
e xplo sive bolt::;, which secure the S-IV stage to the S-I, are fired . A high 
voltage power ::;upply furnishes power to fire four e xploding bridge wire 
(EB \V) igniter::; in the base of the r e tro rockets . The EBW igniter assemblieS' 
ignite the solid propellant in the r e tro rocke t s . For more r e tro rocket in­
formation, r efe r to the Saturn SA- 5 Vehicle Data Book and the SA- 5 Saturn 
Te c hnical Information Handbook. 

The LOX/SOX disposal system consists of four triplex sphere as ­
semblies, a plenum chamber and manifold assembly, solenoid valve s, six 
dis per sal manifold assemblies, connecting line s, temperature gages, and 
associated tubing and mounting hardware . This system is supplemented by 
r esid ua l GNz from the 20 - cubic-foot sphere s. Each dispersal manifold, one 
per RL-lOA-3 e ngine , has a line of spray holes drilled around its inner cir­
cumference so that each ring area becomes saturated by the GNz supplied 
from the triple x spheres. This gasifies the LOX from the S-IV engines to 
prevent the formation of solid oxygen (SOX) during the LOX chilldown b e for e 
S-I/S-IV stage separation. 

The LOX pr e ssurizing and vent system (Fig. 6) is inte rconnected 
through the pr es surization manifold in the forward end of the c ent e r LOX 
containe r. Pre launch pressurization is accomplished by using helium from 
a ground source . Inflight pr e ssurization is maintained by GOX obtained by 
passing LOX through the heat exchangers in the engin e turbine exhaust sys ­
t e ms. The GOX flows into a common manifold, through a flow r e gulator 
valve , and into the c e nter LOX containe r . The remaining LOX containers 
r ece ive GOX from the upper interconnect lines (GOX distribution system) 
associated with the c e nter LOX container. GOX pressure is bled off by one 
7-inch and two 4-inch vent lines to the outside during prelaunch operations . 
For more information on the LOX pressurization and vent system, refer to 
the SA-5 LOX System, drawing 10M30012. 

The fuel pressurization manifold interconnects the fuel containers 
at the forward e nds. Inflight pressurizing GNz is supplied by the two 20-
cubic -foot spheres located in the forward skirts of containers F- 3 and F-4 . 
Two fuel vent valves are located in the pressurization manifold in containers 
F - 3 and F-4 respectively. 
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The S- I stage power supply, recording equipment, telemetry equip ­
ment, flight sequencing e quipment, s ignal transmitting and receiving equip­
ment, TV t r ansmitting equipment , measuring equipm ent, vehicle control, 
and other instrumentation and electrical equipment are mounted in instru­
m e ntation compartments 12 and 13 located in the forward skirts of fuel con ­
taine rs F-2 and F-1 respectively. The instrumentation assemblies are first 
prefitted in an assembly fixture before they are installed in the vehicle. For 
more detailed information, refer to drawings lOM20003 and 10M20004, the 
SA-5 Saturn Vehicle Data Book, the Saturn I Block II Flight Measurements 
Manual and Saturn I Block II Saturn Instrumentation Systems Description. 
The instrumentation compartments are cooled during countdown through a 
cooling system that obtains conditioned air and purges GN2 from the environ­
mental conditioning system of the launch support equipment. Instrumen­
tation, command, TV, and telemetry antennas are ins tailed on panels lo­
cated at the forward end of the stage along fin lines I, II, III, and IV. 

One set of triplex sphe res supplies helium for purging the three 
hydrogen v e nt lines. The camera lenses viewing the insides of LOX con­
tainer L-3 and the center LOX container are helium purged by a separate 
bottle mounted on the side of the !-beam. 

The helium slosh measuring system measures the amount of inflight 
sloshing occurring in the center LOX container , LOX container L-2 and fuel 
container F-4. Supply helium is contained in the sphere located in the for­
ward skirt of LOX container L-2. For more detailed information, refer to 
the SA-5 Saturn Vehicle Data Book. 

An optical instrumentation system consisting of four direct-viewing 
color movie cameras, four indirect- viewing movie cameras (three color and 
one black and white), fou r fiber optics bundles, and a TV camera are mounted 
on the spider beam at fin lines I, II, III, and IV (Fig. 7). One camera with 
a wide-angle lens and one camera using fiber optics is located at each posi­
tion. The TV camera is installed on the outer periphery of the spider beam 
at fin line III. Two camera lights, two strobe lights, and two incandescent 
lights provide proper illumination for the film and TV cameras. 

The film cameras are housed in hermetically sealed capsules de­
signed to withstand the rigors of powered flight, ejection, re- e ntry, impact, 
and salt water immersion. The capsules are installed in camera pod as­
semblies that are canted outward and act as ejection tubes to eject the cam­
eras clear of the vehicle. GN2 for the came r a ejection system is obtained 
from the GN2 manifold to the bottle mounted on the I - b e am for the camera 
system. Camera ejection is sequenced to occur 25 seconds after S-1/S-IV 
stage separation. 
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The direct-vie wing cameras with wide-angle lens e s film r e tro 
rocket and ullage rocket firing, S-IV stage coasting, and firing of the S-IV 
stage engines. Two of the indirect-viewing cameras film S - IV stage e ngine 
chilldown and S-l/S-IV stage separation. The remaining two cameras film 
LOX sloshing in the center LOX container and LOX container L-3. The TV 
camera viewing forward provides real-time coverage of the S-IV e ngine 
compa rtm e nt. The TV came ra monitors ullage rocket tgnition, S-l/S-IV 
separation, ignition and firing of S-IV engines after separation, motion pic­
ture capsule ejection and booster tumbling rate . On the SA-5 vehicle, real­
time coverage begins before liftoff and continues until impact of the S-I 
stage. For det a i led information , refer to drawings 10Ml0003, 10M l001 6, 
the SA-5 Saturn Vehicle Data Book, and Saturn Instrumentation Systems 
SA-5. 

C. S - IV STAGE, GENERAL 

The S - IV stage (Fig. 8) is a self- supporting structure designed for 
utilization as the second stage of the Saturn I vehicle . The stage, including 
the forward and aft interstage a ssemblies, is 41 feet 5 inches long a nd 18 
feet 4 inches in diameter through the cente r cylindrical portion. 

Basically, the stage is a two - section tank structure to which the forward 
interstage assembly, aft skirt assembly, aft interstage assembly, and engine 
thrust structure are attached. An insulated common bulkhead divides the tank 
structure into a forward liquid hydrogen ( LHz) tank and an aft LOX tank. The 
internal surfaces of the tank cylinders feature a milled waffle surface pattern. 
Access to the interior of the LHz tank is provided through a 28 - inch diameter 
manhole. Access to the interior of the LOX tank is provided through a de ­
tachable sump. A ring- type baffle is installed in the LOX tank to minimize 
s lo shing . An external tunnel extending from the forward interstage a ssembly 
to the aft skirt assembly houses various interstage tubing and cables, tubing 
and fittings from the ambient helium spheres mounted in the forward inter­
stage, and lines from the cold helium spheres mounted inside the LHz tank. 

1. Tail Area. The engine thrust structu r e (Fig. 8) is a truncate d 
cone of r e inforced skin and stringer construction . The large e nd of the cone 
is attache d to the aft dome of the LOX tank. The six engines, e ngine hyd rau­
lie-actuating compone nts, an ambient helium sphere, a control pre ssure 
helium sphere , a helium heater assembly, and a h e at shield are mounte d on 
the thrust structure. The heat shield provides protection for compone nts 
from flame and the rmal effe cts from the engines. The ambie nt h e lium 
sphere supplies helium for LHz prepressurization and for sustaining LHz 
tank pressure during engine chilldown . The control press ure s phe r e s upplies 
ambient h e lium at 3, 000 psig for pneumatic operation of valve s tn the LHz 
and LOX s yste ms, and supplies constant purge for the e ngine g e arboxes a nd 
the propellant utili z ation ass e mblies. 
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Components of the e lectrical power system, the flight control system, 
and part of the t e lemetry system a r e a lso mounted in the thrust structure . 

For more detailed information about the e l e ctrical and instrumentation sys­
terns, r e fer to Douglas drawings 1A00541-503, 1A01560-l, 1A38355, and 
787l409. 

The aft interstage assembly (Fig. 8), located between the S - I stage seal 
plate assembly and the S-1V a ft skirt assembly, consists of eight mechani­
cally joined a l urn i num hone ycomb panels that provide aerodynamic enc losure 
for t he a ft end of t he S - IV stage and the LOX/SOX disposal system. Each 
pand has a triangular blowout panel for venting LOX/SOX or GOX during 
the LOX chilldown pe riod b e fore S-1/S-1V stage separation and S-1V stage 
engine igmt10n. The blowout panels a r e j e ttisoned by the force of e xploding 
detona ting cord pr ior to S - 1V e ngine chilldown. All of the panels may be 
used as access doors during ground operations . Three e x ternal hydrogen 
vent stacks, attache d to th e inte rstage , dispose of gaseous hydrogen during 
chilldown ope rations. The a ft end of the inte rstage bolts to the S-1 stage, 
and the forward end connects to the aft skirt at the separation plane with 
frangible nut and bolt assemblies. 

The aft skirt assembly (Fig. 8) is a structure of eight mechanically 
joined aluminum honeycomb panels including an umbilical panel with an air­
conditioning manifold opening . The manifold is formed by enclosing the 
forward a r ea between the aft skirt assembly and the tank structure with a 
flexible p e rforated membrane. Warm air or GN2 distributed into the aft 
inte r stage by the manifold maintains proper operating temperatures or area 
purge during ground operations. Additional ducts from the manifold con­
dition the area betw een the LOX tank and the thrust structure . Conditioned 
air or GN2 is v e nte d through spring-loaded v ents located in the blowout 
panels at fin line s II and IV . Four ullage rocke ts and their fairings are lo­
cated on the aft skirt, one at e ach fin line . Ullage rocket firing is the first 
step in the separation sequence . The ullage rockets impart forward accele ra­
tion when fired; this forc e s ettles the fuel to provide a positive turbopump 
he ad and aids S-1/S- IV stage separation. The skirt has openings in the skin 
to accommodat e the three chilldown duct elbows . The aft end of the skirt 
accommodates the frangible nut and bolt installations for stage separation. 

2. Propellant Containers. The LH2 container formed by the for­
wa r d e nd of the tank structure and the forward side of the common bulkhead 
has a capacity of 4, 274 cubic feet. Inside surfaces of the LH2 container have 
3/4 -inch polyur e thane foam bonded to the walls . Glass cloth, 0. 10-inch 
thick, coated with a polyurethane sealant, cove rs the foam . Aroun d pipes 
and fittings, end grain balsa wood replaces the foam. Mounted inside the 
tank ar e fuel mass, t emperature , and liquid level sensors for propellant 
utilization ope ration and ground monitoring display. Thr ee cold helium 
spheres are installed in the container to supply h e lium for inflight LOX tank 
pressurization. The cold h e lium is expanded by passing it through the helium 
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heater (Fig. 8). The container accommodates six LHz suction lines (one for 
each engine) . Anti vortex screens, mounted on the LH2 bulkhead at each 
suction line outlet, pre vent turbulence and cavitation in the suction lines . 
V ent and relief valves a r e installed in the forward end of the container. LH2 
fill, drain, and replenishing are accomplished through one fill and drain 
valve located on the bottom of the containers. 

The LOX container formed by the aft end of the tank structure and 
tht! aft side of the common bulkhead has a capacity of 1, 262 cubic feet. The 
six suction lines attach to the sump of the LOX container. One anti vortex 
screen is n1ounted in the sump. Temperature and mass sensors a re mounted 
in tht! containe r for propellant utilization operation. 

3. Forward Inter stage Assembly. The forward inter stage assembly 
(Fig. 9) is a truncated cone formed of eight mechanically joined aluminum 
honeycomb panels and serves to adapt the instrument unit to the S - IV stage . 
Although the instrument unit and payload will not separate from the S-IV 
stage during the SA- 5 flight, provisions are made in the interstage assembly 
for installing two retro rockets, one each at fin lines II and IV. Four teleme ­
try antennas, four command - destruct antennas, and the hydrogen vent cou­
pling are mounted on the external skin. An access door on the exterior skin 
permits access to equipment mounted on the interior interstage wall. Ten 
backup helium pressurization spheres, mounted on the interstage interior 
wall, provide LOX tank pressurization if failure of the primary cold helium 
pressurization system occurs. Telemetry equipment and the command de­
struct system firing units, safety and arming devices are mounted on an 
equipment rack on the interior wall. 

D. INSTRUMENT UNIT 

The instrument unit on SA- 5 contains four horizontal cylindrical com­
partments and a central vertical cylinder. Compartment I carries an active 
ST- 90S guidance package which provides inertial guidance systems control 
for the vehicle . The ST-90S maintains programing through a magnetic tape 
actuator. Compartment II holds an ST -124 passenger guidance package, 
which is a digital computer guidance system, and the gyro stabilization elec­
tronic box. Compartment III contains telemetry equipment to transmit signals 
for approximately 335 measurements of pressure, temperature, strain, vi­
bration, flight path, and other data from within the instrument unit. Installed 
in compartment IV is the AZUSA transponder and the power supplies for the 
instrument unit and other components throughout the vehicle. The guidance 
signal processors, flight control computers and sequencers, power distrib­
utors, the UDOP transponder, and MISTRAM transponder are contained in 
the center cylinder (compartment V). 
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Th1..' five cotnpa rtm e nts a r e air conditione d and pr e ssurize d by GNz from 
two high-pressure sphe r e s mounte d on the lowe r oute r wall of the c e ntral 
cylinder . The c ooling syste m maintains a stable acc e ptable tempe ratur e 
within thl..! in::>trurne nt unit during v e hicle pre flight a nd flight . 

The instrum e nt unit b e gins to function befor e liftoff in orde r to s e que nce 
the S-1 e ngine sta rt a nd control. Programing and flight control from the unit 
continue s throughout the ope r a tional flight of the S-I stage . The instrume nt 
unit initia te s s t age s epa ration sequen cing at the termination of the S-I stage 
ope r a tion as w e ll a s engine start for the S-IV stage . At the time of separa ­
tion, c ontrol i s switched f rom the S-I stage to the S - IV stage by the i n stru ­
m e nt u nit . Ins trum e nt programing and flight control of the S-IV continues 
durin g t he ope r a tion of the S-IV engines . Three telemetering sets are also 
controlled b y the instrument unit. 

For d e taile d information on the instrum e nt unit, refe r to drawing 
l OM20000, the SA- 5 Saturn Vehicle Data Book, and the SA-5 Saturn V e hicle 
T e chnical Information Handbook. 

E . PAYLOAD 

The payload assembly for SA- 5 consists of a modified Jupiter nose cone 
and aft unit. The payload mates to the instrument by means of the payload 
adapte r ass e mbly . The adapte r assembly has 16, 800 pounds of sand ballast 
to simulate the w e ight of the Apollo spacecraft. Payload instrumentation in­
clude s four angle of attack transducers, Q- ball transducer and minitrack 
tracking syste m . The payload is 37 . 5 feet long, 154 inches in diameter and 
is d e signed to burn up at re-entry. For more detailed information about the 
payload, r e fe r to drawings 10M20002, 30M05199, 10485600 and 8923600. 

F. PROPELLANT DISPERSION SYSTEM (DESTRUCT SYSTEM) 

The Saturn I Block II propellant dispersion system (Fig . 10) provides a 
means of terminating vehicle flight by command signals from the ground to 
the vehicle receiving antennas. Each stage has a separate and independent 
destruct system consisting of the following major components: 
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a. Four receiving antennas to receive commands from the ground . 

b . Two separate and independent command systems to demodulate, 
d e code, and transmit the signals from the ground. 

c . An independent exploding bridgewire (EB W) firing unit linke d to 
e ach command system, to provide an electrical charge to initiate 
detonation. 
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d. A separate high-voltage detonator linked to each EB W firing 
unit, to initiate detonation of the e xplosives . 

e . A safety and arming device to complete or interrupt the 
explosive train. 

f. Explosives. 

The destruct system e x plosives for these vehicles consist of 50 and 60 
grains per foot (gpf) pentaerythritetetranitrate (PE TN) Primacord, nine 100 
gpf PETN flexible linear - shaped charges in the S-I stage, and 100 gpf 
Cyclotrim ethylene Trinitramine (RDX) linear- shaped charge in the S-IV stage . 
The Primacord propagates the e xplosion to the shaped charges, which cut 
the propellant containers, thereby dis per sing and igniting the propellants and 
limiting the explosion to a fraction of its possible i ntensity. The flexible 
linear- shaped charges (FLSC) o n t he S-I stage are insert ed into conduits ex­
tending almost the full length down the outside of the 70 - inch diameter pro­
pellant containers and approximately 20 feet down the outside of the 105-
inch-diameter center LOX container . The linear - shaped charge ( LSC) is 
installe d down the outside of the LH2 container and around the bottom LOX 
container bulkhead of the S-IV stage . 

D e tailed information on the propellant dispersion system is found in 
IN-P&VE-V-63 - 2, the Saturn I Block II Propellant Dispersion System and 
drawings 10Mll318-l and 10Mll319-l. 
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