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SATURN CONFIGURATIONS
PO-S-10A

BAY CITIES
BUILDING \

EQUIVALENT TO SATURN V
17 STORIES 3 STAGE

BB MIRAMAR
HOTEL

A 
10 STORIES

i \ 
i !

ee  EE Tete SATURN | Bi  i »

i , - AR Isila0 alls 2 STAGE = a

Mel FEI  lie pu

Mei leet I n t e rn
He UNF el eb

r i r  r i r  r

c le  lie l i n  l e  
==

Fr  LAN (S103  

A ==
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SATURN CONFIGURATIONS

SATURN |

DRY WEIGHT 139,000 LBS

LIFT OFF WEIGHT 1,151,000 LBS

= .

2 STAG

SATURN IB

164,000 LBS 560,000 LBS

1,275,000 LBS | 6,228,000 LBS

MLLER

] \

HIN
IH

DSV-4-1122A
"a

A
JE

TmJ I
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SATURN V Dsv-48-586

LAUNCH VEHICLE CONFIGURATION
© SEPARATION NASA
© FIELD SPLICE STATIONS

j —_— 4202

LAUNCH ESCAPE TOWER

33% e 3876
APOLLO SPACE CAPSULE e 3732
APOLLO SERVICE MODULE

7 = ]~=—154" DIA
LUNAR EXCURSION MODULE | |t 18° 49’ |

e— 13258INSTRUMENT UNIT- aUME 7 UNIT, 9 —0—3219

S-IVB STAGE — ~=— 260" DIA
MAIN STAGE PROPELLANT | . - .

CAPACITY 230,000 LB = e 2732
| 17° 42'~{[ “ai\——————2643 (GIMBAL)

Loa ~»Ee ]  0—— 2519

4318" = 360 — 395"  DIA
S-Il STAGE

MAIN STAGE PROPELLANT
CAPACITY 930,000 LB |

A.  L f  — e —1 780

FO . ¥ .  1664 (GIMBAL)
bette o—1541

pr

|

S-IC STAGE C :

MAIN STAGE PROPELLANT | =<
CAPACITY 4,400,000 18 | h

i
| Ms  - ,  |

—100 (GIMBAL)
u l .  48.5

=116
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SPACE SYSTEM CENTER DSV-48-588

HUNTINGTON BEACH
POWER STATION
UNI PLANT
SPACE SIMULATOR LAB.
STRUTURES TEST LAB
INSULATION CHAMBERS
ASSEMBLY CHECKOUT TOWER COMPLEX
PRODUCTION TEST LAB.
ASSEMBLY BLDG.
SIA LAB.

r ez  10 CAFETERIA
aah  oe 11 ADMINISTRATION ENGINEERING

PAE se PARKING
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SACRAMENTO STATIC FIRING FACILITY

PROPERTY LINE

APPROXIMATE EDGE OF
DREDGE TAILING

COMPLEX BETA

CITRUS ROAD - [PUBLIC(PU ROAD) ADMINISTRATION,
ENGINEERING

on  LINE AND SHOP AREA

DOUGLAS ROAD ——
(PUBLIC ROAD)
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DSV-4B-169BETA COMPLEX

} ~-1R/E fi%iy” \F t
- IH  A )  -

/ BETA2
/ A &

} \ T
]:
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ye

BETA 1
i

\
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LAUNCH COMPLEX 39 DSV-4B-393

PAD A

VERTICAL
ASSY \

AREA — )

CAL  PARKING \
BARGE PAD |

: UNLOADING \
FACILITY | \
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SATURN V/S-IVB EXPLODED VIEW

PROPELLANT TANK ASSY
(e

 
J

= 
\ 

he
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, 
\
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LT
 

Fe

nd

FORWARD
SKIRT ASSY

ATTITUDE CONTROL —

THRUST STRUCTURE-__
ENGINE ASSY

DSV-4B-359
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DSV-4B-367
SATURN IB/S-1VB EXPLODED VIEW

AFT
INTERSTAGE
ASSY

| FORWARD
SKIRT ASSY

ATTITUDE CONTROL mopuLe—}
THRUST STRUCTURE-_

ENGINE ASSY
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S-IVB FORWARD SKIRT INSTALLATION

REMOVABLE ACCESS PLATFORMS

DSV-4B-54A
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C S-IVB FORWARD SKIRT ENVIRONMENTAL DSV-48.360

CONTROL SYSTEM

ELECTRICAL
ENVIRONMENTAL CONTROL PLATES EQUIPMENT

| || 
NASA

NASA SUPPLY -
|

) RETURN L
MANIFOLD

SUPPLY /
MANIFOLD - |
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SATURN V/S-IVB PROPULSION SYSTEM DSV-48-366

GROUND UMB
FLT INST PROBE CONNECT

HYDROGEN TANK VENT

MASS SENSOR |

LHy TANK —=

He BOTTLES

FLT INST PROBE—
MASS SENSOR——{\.

107 TANK —t
|
|\ NZ

He PRESSURIZATION BOTTLES —Se—( 7K)  y

ENGINE START TANK
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S-IVB THRUST STRUCTURE/ENGINE ASSEMBLY
DSV-4B56 A

7
BOTTLES (H,)

E
, 

py
 

- 
T

J
 

7
/4

 
’

= 
~ 

¢

[

N
a

H
N

g
 

a
”

———

C=)

J-2 ENGINE ASSY

FOR TRAINING USE ONLY



DSV-48-362
SATURN V/S-IVB AFT SKIRT ENVIRONMENTAL CONTROL

AUX CONTROL

ELECTRICAL
EQUIPMENT

/ PURGE & RE-PRESS
| 

He BOTTLE
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DSV-4B-384
SATURN V/S-IVB AFT INTERSTAGE

FOR TRAINING USE ONLY

py



DSV-4B-371

SATURN S-IVB FORWARD DOME

FOR TRAINING USE ONLY
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SATURN S-IVB TANK SHELL DSV-48-426A

FOR TRAINING USE ONLY



COMPARISON OF BULKHEAD FABRICATION DSV-48-172

FOR TRAINING USE ONLY
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SATURN S-IVB WELD COMPONENTS—
FORWARD AND AFT DOMES

TING WELDER

DOLLAR AND JAMB WELDER

MISSILE MAKER COMMON POWER SOURCE
WITH DUPLICATED HEADS
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DSV-4B-379SATURN S-IVB
SEAM WELDING GORE SEGMENTS—FORWARD AND AFT DOMES

WELDING
HEAD

CLAMP BAR™ =
IN WELDING a )
Poa  CROSS SECTION SHOWING

WELDING OPERATION

MERIDIAN WELDER
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SATURN S-1VB WELDING ATTACH ANGLES
TO ENDS OF TANK SHELL

|WELDER

TANK SHELL
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DSV-48-381

SATURN S-1VB
LOX TANK—JOINING COMMON BULKHEAD AND AFT DOME

Jo [OX TANK
1~/ WELD FIXTURE

FOR TRAINING USE ONLY



DSV-48-427
SATURN S-1VB TANK SECTION ASSEMBLY

SPACE SYSTEMS
CENTER TOOLING

— TOWER COMPLEX

~ \\_— BRIDGE CRANE

—ASSEMBLY JIG
TAIL STOCK

WORK LEVELS

ASSEMBLY JIG TURNTABLE
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DSV-4B-425
SATURN S-IVB CLEANING AND VAPOR

DEGREASING THE TANK SECTION ASSEMBLY
TEST POOL

SPACE SYSTEMS CENTER__ ~~’

TOOLING TOWER COMPLEX

BRIDGE
CRANE

HEE
3

| - -

ee  | i F

fi —

| NAL 4
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DSV-4B-424SATURN S-IVB FINAL ASSEMBLY.
INSTALLATIONS AND COMPLETE VEHICLE

CHECKOUT

SPACE SYSTEMS CENTER J :
TOOLING TOWER COMPLEX ~ |

FOR TRAINING USE ONLY
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DSV-4B-395A
S-IVB BASIC ELECTRICAL POWER SYSTEM

TELEMETRY PROPELLANT
UTILIZATION SYSTEMCOMMAND ’

pestruct | | ) ”  Ne pul INVERTER/ CONVERTER
RECEIVER #1 [ ) COMMAND DESTRUCT

SWITCH SELECTOR SYSTEM #2

J-2 ENGINE
PRESSURIZATION

SYSTEM AUXILIARY HYDRAULIC
AUXILIARY PUMP MOTOR

PROPULSION LH, AND LO, CHILLDOWN
SYSTEM INVERTERS

SEQUENCER

FOR TRAINING USE ONLY



DSV-48-417A
S-IVB ELECTRICAL POWER SYSTEM BLOCK DIAGRAM

FWD 1

EXT PWR | FORWARD BATTERY # 1 |
= E. |. SWITCH

FORWARD BUS # 1

TRANS-
DUCERS

SWITCH
SELECTOR

H
H

bY LA
S

RECORDER

0 
-=

CALL-
BRATION

SET

3 VOLT DC
EXCITATION

MODULE

#1 & *2
BATTERY
HEATERS
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DSV-4B-415

S-1VB ELECTRICAL POWER SYSTEM BLOCK DIAGRAM
FWD 2

EXT PWR | FORWARD BATTERY # 2 |

— iS E. I. SWITCH

FORWARD BUS # 2 1

Meo | IER | x

INVERTER
CONVERTER
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DSV-4B-394 A

S-IVB INVERTER/CONVERTER BLOCK DIAGRAM

| 117 v DC
_ rr | 44.2v DCghee RECT. Ts

YV
YV

Y

2.5v PEAK TO PEAK
SQUARE WAVE_

| 115v 400~
SQUARE POWER | xemr

WAVE GEN AMP FILTER | 1v 400 ~ _

]

28v DC | INPUT
INPUT | VOLT. REG VOLT. REG

21vDC

FOR TRAINING USE ONLY



DSV-4B-416 A
S-IVB ELECTRICAL POWER SYSTEM BLOCK DIAGRAM

AFT 1 
.

EXTPWR | AFT BATTERY = 1
x _E. |. SWITCH

AFT BUS = | |
= = | 2 Fd

ELECTRICAL [ repressur- PRESSURE POINT
,. \HTR| CONTROL ZATION CON- CONTROL LEVEL BLEED

|_PACKAGE TROL VALVE VALVE, FUEL SENSORS VALVES

JE  J

PRIMARY PRESSURE & STEP VENT CLOSE
| .  |HTR | INSTRUMENT PRESSURE CONTROL SEQUENCER

PACKAGE SWITCHES FUEL VALVE VALVE

AUXILIARY 21 & =2 PRESSURE VENT OPEN SATURN IBHIR IN  eaGE ! BATTERY CONTROL
2 | ACKAGE | | HEATERS OnTRO ONLY

1
- )

VALVE

ATTITUDE LOX COLD COAST STEP SAT
CONTROL HELIUM-SHUT PRESSURE ONLY 8VALVE OFF VALVE VALVE, FUEL
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DSV-48-414A

S-1IVB ELECTRICAL POWER SYSTEM BLOCK DIAGRAM
AFT 2

EXT PWR | AFT BATTERY # 2 }56 V DC

+ E. I. SWITCH

AFT BUS # 2

TT T
LHg LO

CHILLDOWN CHILLDOWN
INVERTER INVERTER

AUXILIARY |

| HYDRAULIC
MOTOR PUMP

FOR TRAINING USE ONLY
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DSV-48-411

S-IVB HYDRAULIC SYSTEM (SIMPLIFIED)

ACCUMULATOR
ee  h r  r h  eh  he he  he he )  EL  WEE WL We WR We Me WR WW

RELIEF

=

Hn
AUX.

HYD. PUMP

|

| ENG. DRIVEN
HYD PUMP

L _
SERVO-ACTUATOR SERVO ACTUATOR

(YAW) (PITCH)
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ACTUATING ASSEMBLY SCHEMATIC psv-4b-402

BLEED AND SAMPLING VALVE

FILTER
PREFILTRATION VALVE

MECHANICAL FEEDBACK: | SERVO VALVE

ELECTRICAL i

ACTon CYLINDER BY-PASS VALVE

&

8

:Ww
5

a

ho
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DPF SERVOVALVE SCHEMATIC DSV-4B-589

2

iSa  r r  2 A BN 8 3 KX

FOR TRAINING USE ONLY

EE



ACCUMULATOR — RESERVOIR

GN9 PRESS SWITCH
GN2 PRESS GAGE 2400 PSIG

RES PNEU PRESS
PISTO RELIEF VALVE

NR PRESS SW
INLET
PRESS2 .

ES I— NSIS  4

GNg FILL 19
VALVE Ta

N GN2
: 

] m—

DE 1ins

HYD RES 3150 PSIG
RESERVOIR-HYD

PRESS PISTON
PISTON POT

RESERVOIR 50-150 PSIG

D5V-4B-292 A
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DSV-4B-403 4,

S$=IVB HYDRAULIC SYSTEM
OVERBOARD RANT Quick

- -— \ DISCONNECTLO PR — o
REL we TSS  1

[ pe r i l s  5

DISCONNECT

Lo
[ot [-] “

ad  J or SC  TN 16S Sr  Bn  2 i

N RESERVOIR —7  Ppr=—syryr—rvom I
B ) ~~

PRESS GAGE - 3K . x

| [ ons  = J I |! J : THERMAL
CONDITIONING

MAIN FILTER
| ad ,  THUD LN n t  Dlg AEE GAC YA ITD  TE  e l  d i y  t o l d  i OFLA AL TTYL TANT “ST  | « | u |  »

AUX. HYD.
PUMP FILTER

|
i

I | !
GN2 - P LINEFILL VALVE I d  1 Nm | 1 '

” “ x  a

ACCUM 18 ] —enG

PRESS PISTON — _ ee  ——-——H-H}  -
HI-PR : ; i i

REL VLV J BK

SERVO-ACTUATOR a7  oR  A | { dc

ASSY | E —

finde lrg. - -  ed ra1 [| BLEED &Em MH samp

iMp r gn  SEAL
CYL — — DRAIN
BY-PASS ™N : THERMAL l i  ENG

ISOLATOR DRIVEN
-— _ ] HYD

INN  \ ya
——e— hp] ” ~ -— emma

BLEED & SAMPLE VLV _ /  [ _  SERVO VLV [u l PREFILTRATION & SYS. = RETURN

FLEX LINE
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S-1VB HYDRAULIC SYSTEM (ELECTRICAL CONTROL)
28V DC EXT. PWR (GSE) oNglo AVX HYD PUMP

| v  DC EXT. PWR (VEH)| | | 1
Ye DC E/I PWR | Aux Wyo |

—_— PUMPrr ' u  1 | (GRD &
0 | olL | COAST)
| | THER— ON OFF

YAW PITCH MAL L !
| AMPLIFIER AMPLIFIER HYD. OPEN SO°F

lo  CLOSE 5°F
L HL  I -  -—4  ] GN, 10 PRESS | HYD SYS

| [FA
ACCUMU ~

LATOR RESERVOIR

AUX
HYD PUMP

. SERVO-
~ ACTUATOR

l l  _S_ vam 3,=
HYD PUMP

| ENG DRIVEN

—r a

DSV-48-412
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Under Separate Cover

J-2 PROPULSION SECTION CLASSIFIED CONFIDENTIAL
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L ICUID HYDROGEN CHARACTERISTICS

Common Name :

Chemica l  Fo rmu la :

Use at  Doug las :

Phys i ca l  P rope r t i es :

Chemica l  P rope r t i es :

S to rage :

" H

L iqu id  Hydrogen (LH,)

2

Fue l  i n  B i -P rope l l an t  Eng ine  Sys tems

Freez ing  Po in t . . . . .  Cheese ee eee  -43r0OF
Bo i l i ng  Po in t . . .  ovens  rnnnnnn. .  - 4230F
0 oo 3 None
Cr i t i ca l  Tempera tu re  Cee  ....=-400.,3%%
L iqu id  Spec i f i c  G rav i t y . . . . . . . .  .070 a t

-4 23°F
Gas Dens i t y  Re la t i ve  to A i r .  . 00556
Appea ranCe . . . . . . . . . .  ces  ee  oe  Clea r  L i qu id
L iqu id  to  Gas Ratio. . . . veeeeees . .  1 :780
Vapor P ressu re . . . . . . . .  eee  a 12 .8  Atmos-

phe res
F lammab i l i t y  L im i t s . . . . . . . . . .  LF to 74.5%

By Vo lume
in  A i r

Stab le  aga ins t  mechan i ca l  shock i n  pure
f o rm .

Impac t  sens i t i ve  i f  con tam ina ted  w i t h
l i qu id  a i r  o r  oxygen i ce .

H igh l y  f l ammab le  when m ixed  w i t h  a l r ,
low i gn i t i on  tempera tu re ,  1061 - 1065°F,
c rea tes  ex t reme f i r e  haza rd .

He l i um on ly  ma te r i a l  tha t  w i l l  not  turn
to  a so l i d  when immersed i n  LH , .

Sto rage  tanks  a re  s t a i n l ess  s tee l ,
doub le  wa l l ,  vacuum, i nsu la t i on  and
rad ia t i on  p ro tec ted  aga ins t  hea t  t r ans -
f e r .

FOR TRAINING USE ONLY



Storage:  (Con t ' d )

Sys tems :

Ava i l ab i l i t y :

Tanks are p ressu r i zed  to  2 PSI ,  vented
and p rov ided  w i t h  both  bu rs t  diaphragms
and re l i e f  va l ves .

Storage area must be kep t  c l ea r  of  a l l
f l r e  haza rds ,  i gn i t i on  sou rces ,  e t c .

Vented gases  mus t  be d i r ec ted  away f rom
pe rsonne l ,  combus t i b l e  ma te r i a l  and
i gn i t i on  sou rces .  In  most  i ns ta l l a t i ons
ven ted  gases  a re  burned to  p reven t  an ex -
p los i ve  accumu la t i on .

Meta l l i c  ma te r i a l s  e f f ec ted  by ext reme
co ld .  S ta i n l ess  s tee l ,  a luminum and
coppe r  a re  accep tab le .

Non -me ta l l i c  ma te r i a l s  mus t  be sc reened
fo r  1ow tempera tu re  b r i t t l eness  for  use
wi th  LH» .

Gaske ts  and sea l s ,  mos t  common ma te r i a l s
i n  use i nc l ude :

l]., Ke l  - F
2. Te f l on
3. My la r

Lub r i can t s :

l .  Oxylube 701
2.  Oxy lube 702
3.  Oxylube 703

For  a more de ta i l ed  l i s t i ng  o f  ma te r i a l s
r e fe r  to  Memo #A270-EPT-EEH-60MU4517 and
DPS 4 .930  Sec t i on  D .2 .

Sou rce . . . . . .  ...7TA% of the we igh t  of  a l l  the
mat te r  i n  the  un i ve rse  i s
hyd rogen .

Produced  by a number of  chem-
i ca l  p rocesses ,  mos t  common
today  1s the conve rs i on  o f
c rude  o i l .

Some expe r imen ta t i on  i n  con -
ve rs i on  o f  sea wa te r ,

FOR TRAINING USE ONLY



| 

Personne l  Haza rd
o Cha rac te r i s t i c s :

Cor ros ion :

Sa fe t y  C lo th i ng
Requ i red :

F i r s t  A id :

F l re :

Tempera tu re . . .  Extreme co ld  des t roys  l i v i ng
t i s sues  on con tac t  w i t h  LH,
o r  exposed  un insu la ted
p ipes  or  l i nes .  E f f ec t
i s  as a bu rn .

Tox i c i t y . . . . . .  No haza rd .  Howeve r ,  i t
does  p resen t  a danger  o f
su f f oca t i on  i n  con f i ned
a rea .

F l r e . . . . . . . . . .  Evapo ra tes  to  a h i gh l y
f l ammab le  gas when m ixed
w i t h  a i r .  W i l l  sa tu ra te
c lo th i ng ,  combus t i b l e
t r ash ,  e t c .

None

Face Sh ie l d
Asbes tos  G loves ,  Long Gaun t l e t
F lame  Res i s tan t  Cove ra l l s
Lea the r  Shoes ,  H igh  Top

Water de luge  to  wash o f f  LH_. and warm
e f f ec ted  a rea .  Med i ca l  t r eQ tmen t  r e -
qu i red .

LHo sa tu ra ted  c l o th i ng  to be removed
and a i r ed .

I n  con f i ned  a reas ,  1 f  the  sou rce  o f
GHo can ' t  be tu rned  o f f ,  i t  1s be t t e r
t o  a l l ow  bu rn ing  and keep  ad jacen t
a reas  coo l  w i t h  wa te r .

Af te r  sou rce  has  been  t u rned  o f f ,  f i r e
can be best ex t i ngu i shed  w i th  CO».

Less haza rd  t o  pe rsonne l  t han  w i t h
hyd roca rbon  f i r es  due to  l owe r  f l ame
tempera tu re .

FOR TRAINING USE ONLY



Common Name :

Chemica l  Fo rmu la :

Use a t  Doug las :

Phys i ca l  P rope r t i es :

Chemica l  P rope r t i es :

LIQUID OXYGEN

CHARACTERISTICS

LOX, L iquid Oxygen (LO,)

Oz

Ox id i ze r  i n  B i -P rope l l an t  Engine System

Freez ing  Po in t . . . . . . . . . . .  . . .  - 362°F
Bo i l i ng  Po in t . . . . . . . . . . . .  eo .  =297 .40F
Odor . . .  eve r  eceeceacsonceas  None
Cr i t i ca l  Tempera tu re . . . . . . . .  -183CF
Liquid Spec i f i c  G rav i t y . . . . .  1.138
Gas Dens i t y  Re la t i ve  to  A i r . . 1 . 103
Appea rance . . . . . . . .  chee r  Pa le  B lue ,

C lea r  L i qu id
Liquid to Gas Ra t i o . . . . . . .  1:862
Vapor  P ressu re . . . . .  cee . . .  Ex t reme ly  H igh

(49.7 Atmos-
pheres  a t
Cr i t i ca l  Tem-
pera tu re )

Stab le  aga ins t  mechan i ca l  shock  i n  pure
f o rm.

Impac t  sens i t i ve  t o  unp red i c tab le  deg ree
i f  con tam ina ted ,  espec ia l l y  w i t h  o rgan ic
mate r i a l s .

M ixed  w i t h  g rease ,  o0 l l s ,  pe t ro l eum de r i -
v i t i ve  f ue l s ,  a l coho l ,  e tec . ,  i t  forms
a h i gh l y  impac t  sens i t i ve  ge l  wh ich  may
be de tona ted  by spa rk  or  f l ame  as we l l
as mechan i ca l  shock .  The exp los i ve
po ten t i a l  of  t h i s  ge l  has been shown
t o  be app rox ima te l y  equ i va len t  t o  N i t r o -
g l yce r i ne .

FOR TRAINING USE ONLY
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Sto rage :

Sys tems :

S to rage  t anks  a re  s t a i n l ess  s tee l ,  doub le
wa i l ,  vacuum and i nsu la t i on  p ro tec ted
aga ins t  hea t  t r ans fe r .

Tanks  a re  ven ted  and p rov ided  w i t h  bo th
bu rs t  d i aph ragms  and re l i e f  va l ves ,

S to rage  a rea  must  be kep t  c l ea r  o f  f i r e
haza rds .

Ven ted  gases  mus t  be d i r ec ted  away f r om
pe rsonne l  and combus t i b l e  ma te r i a l .

Meta l l i c  ma te r i a l s  e f f ec ted  p r ima r i l y
by ex t reme  co lds .  I r on  and ca rbon  s tee l
become dange rcus l y  b r i t t l e  a t  t h i s  l ow
tempera tu re ,  S ta i n l ess  s tee l ,  a l um inum

l l oys ,  coppe r  and b rass  a re  accep tab le ,

Non -me ta l l i c  ma te r l a l s  must  be sc reened
fo r  bo th  impac t  sens i t i v i t y  and l ow-
tempera tu re  b r i t t l eness  f o r  use w i t h
LOX.

Gaske t s  and sea l s  - Most  common ma te r i a l s
i n  use  i nc l ude :

1.  Ke l -F ,  r es t r i c t ed  t o
non - impac t ,  non -
f r i c t i on  app l i ca t i ons .

Arualon PDX 7700 (B) .

F luo robes tos  A, B

Te f l on

10
 2 I

 
= 

FS
 B

E
 1

§

Te f l on  Tape P - 412,
used as d i r ec ted  by
mate r i a l  and p ro -
cess ing  on l y .

Lub r i can t s :

l .  F l uo ro lube  FS-5

F luo ro lube  HG

F luo ro lube  GR 362

= 
w

n

Ke l -F  #00 Grease
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® Systems: (Con t ' d )  5. Oxylube 701

6. Oxylube 702

7.  Oxy lube 703

For  a more de ta l l ed  l i s t i ng  o f  ma te r i a l s
re fe r  to  Drawing No. 7696938 ,  Ma te r i a l s ,
Compa t i b l e ,  L i qu id  Oxygen Se rv i ce .

Ava i l ab i l i t y :  Sou rce .  . . .Made  f rom a i r ,  un i ve rsa l l y
ava l l ab le .

Manu fac tu r i ng
Me thod . . .  A l r  compressed  and coo led

regene ra t i ve l y  t o  l i qu i d  a i r .
N i t r ogen  1s bo i l ed  o f f ,
l eav ing  LOX (Hampson - L inde
Process ) .  Process is  adaptab le
t o  f i e l d  use .

Personne l  Hazard
Cha rac te r i s t i c s :  Temperature . .  Extreme co ld  des t roys

l i v i ng  t i s sue  on con tac t
w i t h  e i t he r  LOX or  ex -
posed  un insu la ted  p i pes
or  l i nes .  E f f ec t  i s  as
a bu rn .

Tox i c i t y . . . . . .  No haza rd .  I nha la t i on
has exh i l a ra t i ng  e f f ec t .

F i r e . . . . . . . . . .  Evapo ra tes  t o  pure  gaseous
oxygen  wh i ch  suppo r t s
combus t i on  i n  ve ry  i n -
t ense  manne r .  C lo th i ng ,
combus t i b l e  t r ash ,  etc.,
g i ve  no i nd i ca t i on  o f
gaseous  oxygen  sa tu ra t i on
un t i l  v i o l en t  combus t i on
takes  p l ace .  Ex t reme
f i r e  haza rd  i n  combus t i on
w i t h  any combus t i b l e
ma te r i a l .
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Personnel  Hazard .
C Cha rac te r i s t i c s :  (Con t ' d )

Exp los ion . . . . . . LOX forms h i gh l y  exp los i ve
ge l  i n  comb ina t i on  w i t h
o l l s ,  f ue l s ,  g reases .
Gel  has appea rance  o f
d i r t y ,  wh i t e  s l ush ;  and
i s  h i gh l y  unp red i c tab le
In  na tu re .  May de tona te
f rom mechan i ca l  shock ,
hea t ,  f l ame ,  mechan i ca l
o r  e l ec t r i ca l  spa rk .

Cor ros ion :  None

Sa fe t y  C lo th i ng
Requ i red :  Face Sh ie l d

F i re  Res i s tan t  Cove ra l l s
Asbes tos  G loves ,  Long Gaun t l e t
L i f t  L i ne  and Supp l i ed  A i r  Mask ,  f o r
Work I ns i de  Tank

F i r s t  A id :  Wa te r  de luge  to  wash o f f  LOX and warm
e f f ec ted  a rea .  Med i ca l  t r ea tmen t  r e -
qu i red .

GO, sa tu ra ted  c l o th i ng  t o  be a i r ed  f o r
tw5 hou rs  m in imum.

F i re :  Pe rm iss i b l e  f i r e  f i gh t i ng  agen ts  1in-
c lude  the f o l l ow ing :

Wate r  - So l i d  s t r eam or
f o r .  E i t he r  h i gh
or  l ow  ve loc i t y .

Sand

Carbon D iox ide  (CO,.) -
Not  as e f f ec t i ve
as wa te r .

Dry Chemica l  - Not as
e f f ec t i ve  as
wate r .
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S-1VB DSV-48-282CRYOGENIC CHARACTERISTICS
HELIUM He

1.
. COLORLESS

Q
W

 
S

N
O

W
 

W
N

HYDROGEN Ho/LHg
1.
. CLEAR LIQUID
. ODOR, NONE
. FREEZING POINT —435°F
. BOILING POINT —423°F
. LIQUID DENSITY LB/GAL.
. LIQUID DENSITY LB/FT3 4.43
. LIQUID TO GAS RATIO 1:78000

 
~N

 
O

n
bb

 
W

N

BI-PROPELLANT FUEL

PRESSURIZING AGENT

. ODOR, NONE

. FREEZING POINT —453.5°F

. BOILING POINT —452.1°F

. LIQUID DENSITY LB/GAL 1.04

. LIQUID DENSITY LB/FT3 7.80

.LIQUID TO GAS RATIO 1:753
LJ

OXYGEN 02/102
(1. BI-PROPELLANT OXIDIZER
2. CLEAR LIQUID, PALE BLUE
3. ODOR, NONE
4. FREEZING POINT —363°F

1 5. BOILING POINT —297°F
59 6. LIQUID DENSITY LB/GAL 9.54

7. LIQUID DENSITY LB/FT3 71.5
8. LIQUID TO GAS RATIO 1:862
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DSV-4b 166A
S-IVB PROPELLANT UTILIZATION

$ LH 9 MASS
4 | LOADING & TM

BRIDGE 7
: oe  /

LHy MASS
PROBE s. !5 x LH2 Mass<” :

werwon | |

3 LO2 MASS NETWORK |

BRIDGE —
4 |

Fj VR PU

10g Mass LO, MASSPROBE — ENGINE MIXTURE ~~ Se—— 02 |

~~  a io  VALVE(PU) << LOADING & TM
=i  M MODULATOR

| 
|

Sel
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DSV-4B-404A
S-IVB P U SYSTEM MASS PROBE LOCATIONS

7 53" ~ LH, TRANSDUCERS
A 7 pa

- LH2 MASS PROBE
oo CYLINDRICAL CAPACITOR

LH9 TANK 0.00417 PF/LB

10,426 CU FT
34'10" 38,333 LBS

64,970 GALS

SLOSH BAFFLE
LO2 MASS PROBE
CYLINDRICAL CAPACITOR

HH,  TRANSDUCERS

LO, TRANSDUCERS 14’
LO9 TANK —

2,828 CU FT
191,667 LBS
20,000 GALS A © H

LO2 TRANSDUCERS 0.001017 PF/LB
«135
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S-IVB PROPELLANT UTILIZATION SYSTEM DSV-4n4233
DATA FLOW

1.0 VAC $5/FM CALF
INVERTER —

44.2 DC F/8 EXC
+ S—SMAIN BUS 28 VDC $V  DC T/M EXC

—sL——428  VDC | SE
.——4 FWD PWR DIST BOX 115 V AC SERVO MOTOR

2)
| 117 vDC 5 VDC VOC 113 VAC 2.3 VIP

FWD

FINET/M VALVE

RATIO VALVE

LC =
PU ACTIVATE FUEL BIAS

hem a RELAY CUTOFF RELAY

3

— RE SEQUENCER.
{ = BUS 28 VDC i uve  c a sa  |

gd |GanD TALKBACK 1 i t ; FROM AFT
PWR DIST BOX[Pwr "12s vicvee A 1 1d  UMBILICAL

3 BUS PWR hm SW SELL BIAS CUTOFF.J | Ri t  ol 12g yeIW SELECTOR

SW SEL BUS FWR OFF COMM BEERER EERE]
[FUEL BOIL OFF BIAS CUTOFF RESET +10 SEQUENCER CONTROL £-COMMAND

sol
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DSV-4B-283 A

S-IVB PROPELLANT TANK PRESSURIZATION SEQUENCE

LHy PRESS. SEQUENCE (SATURN V)

1. PRE-PRESS-He 28/31 P.S.LA
2. LIFT-OFF/BOOST
3. S-IVB FIRST BURN —

H2 28/31 P.S.LA.
4. COAST ORBIT VENT TO

24.5/38 P.S.LLA.
5. RE-PRESS (2 SEC. PRIOR IGN.)—

He 35/36.5 P.S.LA.
6. S-IVB SECOND BURN-Hj

35/38 PSA. J

LO, PRESS. SEQUENCE

1. PRE-PRESS-He 39/40 P.S.LA.
2. LIFT-OFF/BOOST
3. S-IVB FIRST BURN-He

37/40 PS.LA.
4. COAST ORBIT “NO VENT”
5. RE-PRESS-He 39/40 P.S.LA.
6. S-IVB SECOND BURN-

L 37/40 PS.IA.
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S-IVB FUEL TANK PRESSURIZATION-LH2 DSV-48-4058

DIR VENT
PLOT VALVE ? ? 28 ? TN  AVE

pr———————
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S-IVB LOX TANK PRESSURIZATION-LO2
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Common Name:

Chemica l  Fo rmu la :

Use a t  Doug las :

Phys i ca l  P rope r t i es :

Chemica l  P rope r t i es :

HYDRAZINE

Hydrazine - Hypergo l i c  Fuel

Hydrazine = NoH),

Fuel  i n  B i -P rope l l an t  Hypergo l i c
Engine Sys tems .

Freez ing  Po in t . . . . . . . . . . . . . . . .  35°F
Bo i l i ng  Po in t . . . . . . . . . . . . . . . . .  2360F
OdOr. . .  i eee  eeceanecnns  S im i l a r  to  Ammonia
Cr i t i ca l  Temperature. . . . . . . . . .  716°F
Liquid Dens i t y  at  68 °F . . . . . . . .  8.4 1b /ga l
Appearance.  . . . . . . . . . . .  C lea r  - O i l y -  Wa te r

Wh i t e  L i qu id
Max.  A l l owab le  Concen t ra t i on . . .  .05 PPM

Stab le  unde r  ex t reme hea t  or  co l d .  S tab le
t o  shock ,  bu t  vapo r  p ropaga tes  de tona t i on
w i t h i n  f l ammab le  l im i t s .

Wi l l  r eac t  w i t h  ca rbon  d i ox i de  and
oxygen i n  a i r .

Exposure to a i r  on a large su r face  (such
as on rags)  may resu l t  i n  spontaneous
combus t i on .

A f i lm  of  Hydrazine i n  con tac t  w i th
meta l l i c  ox i des  or  o the r  ox id i z ing
agen ts  may i gn i t e .

Very caus t i c .

Extremely m isc i b l e  i n  water ( r eq ' s
copious amount of water ) .

I r on ,  coppe r ,  mo lybdenum,  and t he i r
a l l oys  and ox ides  cause Hydraz ine
to  decompose.
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Chemica l  P rope r t i es :
(Con t ' d )

Storage :

Sys tems:

Freez ing has no e f f ec t  on the chemica l
p rope r t i es  o f  Hyd raz ine .

Can be s to red  and sh ipped i n  tanks o r
conta lneps - sho r t  t ime  s to rage  re -
qu i rements  d i f f e r  f romlong t ime re -
qu i remen ts .  Eva lua te  requ i remen ts
acco rd ing  t o  s t o rage  t ime .

Sta in l ess  s tee l  304 recommended fo r
s to rage  f ac i l i t i e s .

Keep s to rage  a rea  c l ea r  o f  combus t i b l e
ma te r i a l s ,

Ven ts  and p ressu re  re l i e f  ex tended  to
a tmosphere  above  work ing l eve l ,

A l l  p i pes  and f i t t i ngs  of approved
mate r i a l .  |

Approved Me ta l s :

M i l d  S tee l
303, 304, 316, 321,
and 3U47
Nicke l
25 and 35 A luminumF

w
 

M
PH

Gaske t s ,  sea l s  and pack ing ,  non -me ta l s :

1 .  Bra lded asbes tos
impregna ted  w i t h
Te f l on
Te f l on  and h igh
dens i t y  Po l ye thy lene
Gar l ock  735
My la r  f i lm
Unp las t i c i zed  Ke l -FF

w
 

nN

Lub r i can t s :

1 .  To da te  no comp le te l y
sa t i s f ac to r y  l ub r i can t
has  been  deve loped .
"Q -Sea l " ,  Qu ig ley  Co.
has been used  w i t h
f a i r  r esu l t s .
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Personnel  Hazard
Charac te r i s t i c s :

Safe ty  C lo th i ng
Requ i red :

F i r s t  A id :

Tox i c i t y . . . . . .  P recau t i on  taken to
preven t  sp i l l s .

I f  sp i l l ed  on to  sk i n  o r
i n  eyes  can cause  seve re
loca l  damage o r  bu rns .

Pro longed  con tac t  can
cause  de rma t i t i s .

I f  i nha led ,  t he  vapo r
causes  l oca l  e f f ec t s .
(Eye and resp i ra to ry
i r r i t a t i on . )

F i re . . . . . . . . . .  F l ammab le  i n  a l l  con -
cen t ra t i ons  i n  a i r  above
4.7%. Hypergo l i c  w i th
some ox idan t s  such  as ;
Hydrogen Pe rox ide  and fuming
Ni t r i c  Ac id .  I gn i t i on
can occu r  when a Hyd ra -
z i ne  f i lm  comes i n  con -
t ac t  w i t h  some me ta l l i c
ox ides  such  as ;  I r on
Ox ide ,  Coppe r  Ox ide ,  Lead
Ox ide ,  and Mo lybdenum
Ox ide .

Exp los ion . . . . . .  Vapors  o f  Hyd raz ine  can be
exp loded  by an e l ec t r i c
spa rk  o r  an open  f l ame ,
Not sens i t i ve  to  shock
or  f r i c t i on .

Ac id  Hood o r  f u l l  Face Mask
Fue l  Res . s tan t  G loves
Wr is t  and Arm P ro tec to r s
Rubber  Apron
Rubber Sa fe t y  Shoes or Overboo ts
A i r l i ne  Resp i ra to r  o r  Cann i s te r
Mask as Requ i red

I f  sp i l l ed  on sk i n ,  f l ush  w i t h  l a rge
amoun ts  o f  wa te r .
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F i rs t  Aid:  (Con t ' d )  I f  sp i l l ed  i n to  eyes - f l ush  wi th
® la rge  amoun ts  o f  wa te r  f o r  seve ra l

minutes  then  seek med i ca l  he lp .  I f
i t ' s  necessa ry  t o  choose  be tween
f l ush ing  o r  med i ca l  he lp ,  f l ush  f o r
seve ra l  m inu tes  be fo re  seek ing  he lp .

Remove casua l t l es  f rom the a rea ,  keep
them qu ie t ,  app l y  a r t i f i c i a l  r esp i r a -
t i on  i f  b rea th ing  has s topped .  Ca l l
fo r  immed ia te  med i ca l  he lp .

F i re :  A i r  Suppor ted  Type:  Water i s  most
e f f ec t i ve  comba tan t .

Sma l l  Sp i l l  F i r es :  Wate r  fog and soda
base  a re  e f f ec t i ve  comba tan t s .

Ox id i ze r  Suppor ted  Type:  Where
accep tab le  for  the ox i d i ze r ,  wa te r
i s  the most e f f ec t i ve  comba tan t .
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NITROGEN TETROXIDE

Common Name: N i t r ogen  Te t rox i de ,  N i t r ogen  Pe rox ide
or  L i qu id  N i t r ogen  D iox ide .

Chemica l  Fo rmu la :  N50, 2NO,

Use a t  Doug las :  Ox id i ze r  i n  B i -P rope l l an t  Hypergo l i c
Eng ine  Sys tems .

Physical Proper t ies :  Freezing Po in t . . . . . . . .  . . . . . . .  11 .84°F
Bo i l i ng  Point... . . o i vee iennnnn  70 .1 °F
Odor .  . . .  i eee . Chee  Charac te r i s t i c

Pungent  Odor
Cr i t i ca l  Tempera tu re . . . . . . . . .  316.8CF
Appearance .  . . . . . . . . . .  . . . . .A t  room temper -

a tu re  a heavy
brown l i qu id .
As t empera tu re
dec reases ,  co lo r
becomes  l i gh te r .
Fumes a re  ye l l ow -
i sh  t o  r edd i sh
brown .

Maximum A l l owab le  Concen t ra t i on . . 2 .5  PPM

Chemica l  P rope r t i es :  A co r ros i ve  ox id i z i ng  agen t .  Hypergo l i c
w i th  UDMH, Hydraz ine ,  An i l i ne ,  Furfuryl
A lcoho l  and some o ther  f ue l s ,

Not  sens i t i ve  t o  hea t ,  mechan i ca l  shock
or  de tona t i on .

Is  non f lammab le  w i t h  a i r ,  howeve r ,  i t
can suppo r t  combus t i on  w i t h  combus t i b l e
mate r i a l s .  Very s tab le  a t  room tempera-
t u re .

Sto rage :  L iqu id  N i t rogen  Tet rox ide may be sa fe l y
s to red  i n  mode ra te -p ressu re  vesse l s
w i t h  adequa te  p ressu re  re l i e f .
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Storage:  (Con t ' d )

Sys tems :

Personne l  Haza rd
Cha rac te r i s t i c s :

Can be s to red  i n  tank cars  or  cy l i nders
up t o  one t on  capac i t y .

Vent and r e l i e f  i n t o  a fume scrubbing
sys tem.

A l l  p i pes  and f i t t i ngs  of  approved
mate r i a l s .

Approved meta ls  when mois ture i s  0.1%
or  l ess :

Carbon S tee l s
A luminum
Sta in l ess  S tee l s
N i cke l
I ncone lN

E
w

=

For  se rv i ce  under  wet cond i t i ons :

1 .  S ta i n l ess  S tee l
(300 se r i es )

Non-Me ta l s :

Ceramic
Pyrex Glass
Te f l on
Ke l -F
Asbestos ( co t t on  f ree )
Polyethylene (1 im i t ed
use

O
W

N
 F

w

Lub r i can t s :

F luo ro lube  Se r i es
Nordo Seal  - 147 and
DC 2348S

3.  Wate r  G lass  and
Graph i t e

n
N

)

L iqu id  N i t rogen  Tet rox ide  1s co r ros ive
t o  body  tissues.

Tox i c i t y . . . . . .  Severe burns of  sk i n
and eyes can r esu l t
f rom momentary  con tac t .
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Personnel  Hazard  |

C Cha rac te r i s t i c s :  (Con t ' d )

I nha la t i on  o f  t ox i c  vapo rs
1s the most se r i ous  haza rd .
Co lo r  of the fumes i s  not
i nd i ca t i ve  of  concen t ra -
t i on .

F i re . . . . . . . . . .  L i qu id  N i t r ogen  Te t rox i de ,
by 1 t se l f ,  w i l l  no t  bu rn ,
bu t  w i l l  suppo r t  com-
bus t i on .

Hypergo l i c  w i t h  UDMH and
o the r  f ue l s .

Exp los ion . . . . .  S tab le  a t  normal  tempera-
t u res .

Hype rgo l i c  w i t h  UDMH and
o the r  f ue l s .

Vapor can form exp los i ves
mix tu res  w i t h  f ue l  vapo rs
i n  a con f i ned  space .

Sa fe t y  C lo th i ng
Requ i red :  Face Sh ie l d

Viny l  Coated  G loves
Rubber Sa fe t y  Shoes or Ove rboo ts
Pro tec t i ve  C lo th i ng
A i r l i ne  Resp i ra to r  o r  Cann i s te r  Mask ,
as Requ i red

F i r s t  A id :  I f  sp i l l ed  on sk i n ,  f l ush  w i t h  la rge
amoun ts  o f  wa te r .

I f  sp i l l ed  I n to  eyes ,  f l ush  w i t h  wa te r
f o r  seve ra l  m inu tes  t hen  seek  med i ca l
he lp .  I f  i t  1s necessa ry  t o  choose
be tween  f l ush ing  or  med i ca l  he lp ,
f l ush  f o r  seve ra l  m inu tes  be fo re  seek ing
he lp .

Remove casua l t i es  f r om the a rea ,  keep
them qu ie t ,  app l y  a r t i f i c i a l  r esp i r a -
t i on  1 f  b rea th i ng  has s topped .  Ca l l
f o r  immed ia te  med i ca l  he lp .
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F i re :  A t t emp t  t o  shu t  o f f  sou rce  o f  N i t r ogen
Te t rox ide .  Large quan t i t i e s  o f  wa te r
wi l l  even tua l l y  d i l u t e  concen t ra t i on
so t ha t  combus t i on  1s no l onge r  suppo r ted .

The remaining a i r - suppo r ted  fue l  f i r e
1s then  ex t i ngu i shed  w i t h  t echn iques
app l i cab le  t o  the f ue l  i nvo l ved .
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AUXILIARY PROPULSION CONTROL
SATURN V/S-IVB DSV-48-361

SYSTEM MODULE

OUTER MODULE ya
FAIRING HIGH-PRESS

He SPHERES

| OXIDIZER
TANK

=
7 ~~

i

METAL
POSITIVE

EXPULSION
BELLOWS
(TYPICAL)

;g a7150 LB ULLAGE Vo)
1750 LB ULLAGE — e ”  ROLL18D

YAW (2)
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DSV-48-407A
SATURN V/S-IVB ATTITUDE & ULLAGE CONTROL SYSTEM PRESSURIZATION

FUEL
ox OX OX TANK He He SUPPLY TANK FUEL REL
Fill VENT He DUMP SUPPLY CONT SHUT-OFF He SUPPLY He DUMP VENT FLL

VALVE VALVE VALVE GSE PWR 28 VDC RESEY VALVE DUMP VALVE VALVE VALVE VALVE

1 [-] OXF PWR 28 VOC 9 Q i 1 9

FOR TRAINING USE ONLY
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SATURN V/S-IVB
ATTITUDE & ULLAGE ENGINE CONTROL SYSTEM SVAn dota

a

i yaE
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SATURN IB/S-IVB
AUXILIARY PROPULSION CONTROL

SYSTEM MODULE
OUTER MODULE FAIRING

HIGH-PRESSURE oN
HELIUM SPHERE —

| ,
OXIDIZER FILL

MODULE NL

150 LB SN

/
/

DV5-4B-364

OXIDIZER
TANK

ROLL AND
YAW (2)
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S-11/SIVB SATURN V EXPLOSIVE SEPARATION PLANE Dsv-4s-584

AFT TENSION
SKIRT __ STRAP

ASSEMBLY / SEPARATION

—1 _ AFT SKIRT
Va COMPRESSION

PLATE
JRE «

N
U

w
 

J

=

TENSION __ / | 
|

STRAP _ -

0.040"
SKIRT F
- TAF

— FIELD JOINT _ INTERSTAGE |

\
{ ASSEMBLY
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EBW FIRING UNIT DATA FLOW

| HV 2300V oc | STORAGE sPARK | oul
CONVERTER | capaciTor GAP 1500 A |

| laLeeoer NETWORK] |
| (300 V—90 SEC) |

| GSE & T/M TRIGGER |MONITOR outeur |
| ARMING SIGNAL CIRCUIT

CUT OFF 5000 V |
PULSE

|

lagv pc |TRIGGER 28 VDC | H. V. TRIGGER |
| ~ | SIGNAL " CIRCUIT |

| INPUT |

1

LENGTH 5”
WIDTH 2.5"
DEPTH 3.5"
WEIGHT 3.6 LB

DSV-48-585
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S-11/S-IVB SATURN V SEPARATION SYSTEM  Usv-4294

FUNCTIONAL DIAGRAM

DETONATOR
BLOCK

EBW
| "|DETONATORBATTERY

SOURCE |
|

TH
Q
328 v| Arm

28 VI TRIGGER 2300 V DETONATOR
Lom Jl INITIATOR | BLOCK —

< 2

SEQUENCER [28 V| ARM [ —

28 V| TRIGGER n NZ
a

/
f

/

3

Y EBW ]
DETONATOR |

/ STRUCTURAL
| 

— TENSION TIE
S-1l STAGE S-IVB STAGE SEPARATION

PLANE
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DSV-4B-428A
S-IVB COMMAND DESTRUCT SYSTEM

commaNnD| [DEsTRuUCT sys] [ esw BW
DESTRUCT [HH CONTROLLER [FIRING = 0
RECEIVER ASSEMBLY UNIT OR

ANTENNAS
POWER 

|

SUPPLY (PRIMACORD)DETONATING
FWD S-1VB

BATTERY #2 CD

UMBILICAL S&A ZDEVICE LH 2
TANK
FLSC

FWD
BATTERY #1

IT POWER |

ANTENNAS L_SUPPLY | |

[command] [pestruct sys! [ EBw | EBWDESTRUCT [ |  CONTROLLER F¥ FIRING DETONATORRECEIVER ASSEMBLY UNIT
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DSV-4-1087.

COMMAND DESTRUCT SYSTEM SAFETY AND ARMING DEVICE

BOOST CHARGE

. ROTORIs

{
/ / SLOT

BIE
NN -

a TORSION SPRING

)

B /
/

ROTARY SOLENOID

HOUSING/-

DRIVE CLUTCH (HALF)
DRIVEN CLUTCH (HALF)

~~  SAFE COMMAND SWITCH
NOT ILLUSTRATED

SAFE MONITOR SWITCH

SLOT INDICATES
SAFE OR ARMED
STATUS
(ILLUSTRATED IN
SAFE POSITION)

ARM MONITOR SWITCH (5-3)
ARM COMMAND SWITCH (5-4)

EXPLOSIVE LEAD
ASSEMBLY

FIRING UNIT CABLE
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S-11/S-IVB SATURN V RETRO-ROCKET SYSTEM (EBW)  Dsv-4s-se7
yi

u t i

SIVB

110”28V

9” DIA—=|

THIOKOL RECRUIT TE-29-1B
SOURCE ROCKET MOTORS \

TYPICAL 4 PLACES 90° APART J ¢ SEPARATION
| / — PLANE

EBW INITIATORS

S-ll
28V ARM | EBW

FLIGHT | FIRING

SEQUENCER 22  TRIGGER | UNIT | 2300V PULSE
28V ARM

—EBW |
28V TR IGGER| FIRING | 5300v POSE=| UNIT |
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DSV-48-389

(1) THE INFORMATION SENT
FROM THE STAGE

(@ Is PICKED UP BY A
HIGHLY DIRECTIONAL
ANTENNA

(3) AND FED TO
A RECEIVER

(4) THE RECEIVER OUTPUT
IS DECODED

(5) AND STORED IN A
PERMANENT FORM

DECODERS RECORDERS
5

—E— r | 1

66006  > 2d  )
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TELEMETRY PICKUPS DSV-48-398

(TYPICAL)

n
i

TT = PRESSURE PICKUP
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SUBCARRIER BAND SPECTRUM

“ 1 .23  4 CENTER FREQUENCY CENTER FREQUENCY
CR 52,500 CYCLES 70,000 CYCLES +
"6 + 3940 5250 CYCLES

7 INFORMATION INFORMATION
I 8 0-790 CYCLES 0-1050 CYCLES

~9
{ 1011 12 13 14 15 16 17 18

0 5 M0 15 20 25 30 35 40 45 50 55 60 65 70 75
FREQUENCY (KC)

1 2 3 4
CENTER FREQUENCY i } | =5  FREQUENCY

400 CYCLES = 30 CYCLES 960 CYCLES =57 CYCLES
INFORMATION 0-6 CYCLES INFORMATION 0-14 CYCLES

0 1KC
CENTER FREQUENCY ] | CENTER FREQUENCY

560 CYCLES == 42 CYCLES 730. CYCLES =55 CYCLES
INFORMATION 0-8.4 CYCLES INFORMATION 0-11 CYCLES
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I .R . I .G .  TELEMETRY BAND STANDARDS

Subcar r ie r  Band Subcarr ier  Nominal  Maximum

Band Lower L im i t  Center  F req .  Upper L im i t  Dev ia t ion  I n te l l .  F req .  I n t e l l .  F req .
(cps)  ( cps )  ( cps )  (cps)  ( cps )

1 370 400 430 + 7.5 6 30
2 518 560 602 + 7.5 8 40
3 675 730 785 + 7.5 11 55
4 888 960 1032 + 7.5 14 T0

*5 1202 1300 1308 + 7.5 20 100
*6 1575 1700 1828 + 7.5 25 125
*7 2127 2300 2473 + 7.5 35 175
*8 2775 3000 2473 + 7.5 45 255
*9 3607 3900 4193 + 7.5 60 300
*10 logs 5400 5805 + 7.5 80 Loo
*11 6799 7350 7901 + 7.5 110 550
*12 9712 10 ,500  11 ,288  + 7 .5  160 8CO
*13 13,412 14,500 15,588 + 7.5 220 1100
14 20,350 22,000 23,650 + 7.5 230 1650
15 27,750 30,000 32,250 + 7.5 450 2250
16 37,000 40,000 43,000 + 7.5 600 3000
17 48,560 52,500 56,440 + 7.5 750 3950
18 64,750 70 ,000  75 ,250  + 7.5 1 ,050  5250

Opt iona l  Bands |

*A 18,700 22,000 25,300 + 15 660 3300
B. 25,500 30,000 34,500 + 15 Q00 4500

*C., 34,000 40,000 46,000 + 15 1,200 6000
D. 44,620 52,500 60,000 + 15 1,600 8000

*E, 59,500 70,000 80,500 + 15 2,100 10,500

AT
IN

O 
38

0 I
N

IN
IV

YL
 4

04 *¥ _ Pre fer red Bands

This band may be employed by omi t t ing  the 30 kc band .
This band may be employed by omi t t ing  the 22 and 40 kc bands.
This band may be emp loyed  by om i t t i ng  the  30 and 52 .5  k¢ bands .
This band may be employed by omi t t ing  the 40 and 70 ke bands.
This band may be employed by om i t t i ng  the 52 .5  kc band .H

o
a

w
s



{=F

FREQUENCY-DIVISION MULTIPLEXING

0-6 CPS
JAN

0-8.4 CPS
AVAVAVS

0-11 CPS
AVAVAVA

0-600 CPS
AVAVAVAVAVA

0-790 CPS
VAVAVAVAVAVA

0-1050 CPS
JWWWH

(FM-FM)

SCO r=~—] 560 CPS
| cH. 2 | "MN | =42 cps

[sco r==a ]  730 cps
[cn. 3 UMN FS 5sces

[sco ===  40,000 cps
CH. 16 tMN ; | + 3000 CPS

SCO rm | 52500 CPS
CH. 17 ___ | +3940 CPS

[sco r——a 70.000 cps
| ch. 18L MN [5250 cps

[TRANSMITTER
216-235 MC

SCO= .
SUBCARRIER OSCILLATOR |
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DSV-4-979A
TIME-DIVISION MULTIPLEXING OF THREE SIGNALS

i PP[ — a = output (PAM)

C ——a [[af HIPS.i818 r XXNW = ZERO-LEVEL REFERENCE
4 )  t l e  PhdAe Na i

fi |S  — FULL-SCALE REFERENCE

2 [8On - - 1 o?IAS  a
< — 0°  7 4g La fuk  ° o 1 ! COMMUTATOR TAKES FIVE SAMPLES
= OR OF EACH SIGNAL IN ONE REVOLUTION

(‘ONE FRAME’)

TRANSDUCER OUTPUTS | “SAMPLES COMMUTATOR OUTPUT
4_7I N— 1 .  N10 OUTPUT FOR ONE REVOLUTION

357 9M1MN131517 19

I 141418Pohzparslvelt—=——FULL-SCALE
. PULSE

TTA il
all aaleafalinld — PULSE

sYNC—"
GND PULSE FOR TWO
CONTACTS, PDM ONLY)

1357  91113151719 VOLTAGE-REFERENCE PULSES

w
an

te
r w

is
n
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A PAM-FM-FM SYSTEM DSVAB-3%6

SUBCARRIER OSCILLATOR

LINEAR MIXING NETWORK= Tz (TO ELIMINATE CROSSTALK)
4] = 

|

[mm
| TRANSMITTER
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DSV-4B-397
A BASIC PCM SYSTEM

PAM SIGNAL BINARY-CODED SIGNAL

/ Z N l  Ea  JUL I ) |

\ (CODER) | TRANSMITTER

Neng

0 MULTIPLEXER

B
ic

 [
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DATA
INPUTS

PRIME
DATA
CHNL

INPUTS

PAM

AX 30/120

Is————

DSV-4B-399S-IVB PAM/FM/FM SUB-SYSTEM #1
70 KC + 30%

$.C.0.

[22 kc + 77% }——CHNL 14

14.5 KC 7% %p——mCHNL 13

3600 PPS CHNL 18
PAM INPUT BE~

— ey  oe ] 10.5 KC ¥ 7% %j—=HNL 12

[7.35 KC T 7v%p——shiL 11

—45.4 KC + 7%% CHIL 10

TEMP. MEASUREMENT CHNL 9
)  —————YPICAL)  | 3.9 KC xX  7%%

3.0 KC * 7%p—=CHNLS

2.3 KC + 7V%p——atNt 7

1.7 KC + 7%% CNL 6 }

ACCELEROMETER =F  cunt 5 }
TEAR G. (TYPICAL) 1.3 KC E 7%]

STATIC INV.] .4 KC DIRECT MOD.
400 CPS

J96 KC + 7% %JmtHNL 3

CHNL 3

CHNL 2

CHNL 1 ]

COMPOSITE TO ANTENNA
SIGNAL TO GSE SYSTEM #2

SUMMING FM/FM RF
AMP XMIR 1 mux227.2 MC

FM/FM(pam #2] FAH

235.0 MC

FM/FM

240.2 MC
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DSV-48-406
S-1VB—PCM (DDAS) DATA SYSTEM

M30x 120 LI
—) MUX: 10:1

SUB COMM |

M30 X 120 I
10:1nF  —) MUX )

SUB COMM

SAMPLED

DATA |! "30 oe -00  {mux  cio
~ sus comm ONLY

INPUTS

Nox 1201|
1 :1 )  MUX

SUB COMM

M30x 20
10:1 LlMux c/o

SUB COMM ONLY

30 X 120 PAM ,

30 X 120 PAM, 10 FM MODULES
30 X 120 PAM ,

TO PCM
PROGRAMMED XMTR

SAMPLER T

A/D | IDIGITAL FORMAT BUFFER
CONV | MUX | "eyne Logic) | AMP

T alle,

. BI-LEVEL| [BI-LEVEL Low
MUX MUX FREQ.

~ VCO

BI-LEVEL (DISCRETES)
DATA INPUTS TO GSE
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DSV-48-400
S-IVB PCM PROGRAMMED SAMPLER

PRE/POSTLAUNCH SWITCH
POS. #1 -PRELAUNCH CHECKOUT POSITION
POS. #2-POSTLAUNCH FAIL-SAFE FLIGHT

PRELAUNCH CHECKOUT 30 X 120 PERFORMANCE POSITION
PARAMETERS PAM
(BLOCKHOUSE MEASUREMENTS) COMM ® 2600 5s

PRE & POSTLAUNCH -— —
CHECKOUT & FLIGHT
PERFORMANCE PARAMETERS| || 30 120

PAM
COMM |

30 X 120

FOR TRAINING USE ONLY
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D
AT

A 
IN

PU
TS

DSV-48-401
DATA ACQUISITION SYSTEM SATURN V/S-IVB VEHICLE

N acess SS/FM *
M ASSEMBLY XMTR |

15 CHNLS 10 ANT
) RF NT

MUX | SYST #1
FM 3 a FM/FM

— FM 9
—)|  (15 CHNLS) EVUFM

XMTR
—) FM,

(15 CHNLS)

Z| S| Z|(NARROW BAND XMISSION) FM/FM

py 
XMTR

A/B TAPE | .[NRZ CONV
3 3 3 RECORDER /LPF

———— r n _ E r= PCM/FM
r Ll  XMTR

t l  |—1-}| CHECKOUT
4+ PAM MUX PCM UNIT
| ———|  (DDAS)

IX
BI-LEVEL K TO GSE

MUX 600 KC —_
40+ 120 S/S

L
BI-LEVEL

MUX
4+128 /S
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DSV-48-346

AUTOMATIC TEST SET

INPUT
MEASUREMENT COMPARATOR es

SECTION

OUTPUT
STIMULI STORAGE & INSTRUCTIONS INPUT

GENERATOR CENTER OR PROGRAMMER DEVICES
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S-IVB CHECKOUT EQUIPMENT

 {

$ $ > & _ 7

RANGE PROP ELECT Mm T/M | T/M FREQ.
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PROPULSION SYSTEM CONTROL CONSOLE
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S-IVB TRANSPORTER Dsv48.323

S-IVB Transporter (DSV-4B-300) — is a modified S-IV Transporter, with three point suspension.
It wil l provide shock isolation to the stage during normal land travel, and can be dismantled for
shipment.

FOR TRAINING USE ONLY

So  oo  oo  y



DSV-48-326
FUEL TANK INTERIOR ACCESS KIT

Fuel Tank Interior Access Kit (DSV-4B-308) — provides personnel access to tank interior when

stage 1s in a vertical position. The kit consists of a fold up cantilevered work platform, rota-
tional drive mechanism, support mast, access ladder, tank l ighting and an electrical work plat-

form hoist.

FOR TRAINING USE ONLY
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DSV-4B-343

VERTICAL ACCESS KIT FORWARD SECTION

Vertical Access Kit, Forward Section (DS V-4B-319) — provides access to the forward section of

the S-IVB when in a vertical position. The kit wil l  consist of a walkway of removable sections

attached to bracket in the forward skirt.
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DSV-4B-334

LOX TANK INTERIOR ACCESS KIT

/

oz

77  ON

~~———

Lox Tank Access Kit (DSV-4B-348) — is a hinged ladder assembly that provides personnel
access to the interior of the S-IVB Liquid Oxygen Tank when stage is in a vertical or horizontal

position,
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DSV-4B-341

VERTICAL ACCESS KIT AFT SECTION

Vertical Access Kit, Aft Section (DSV-4B-311) — provides access to aft section of the S-IVB
when in a vertical position. The kit wil l consist of a series of removable platforms work which
connect to the interstage stiffeners. Access is through a door in the aft interstage adjacent to

umbilical arm.
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DSV-4B-352
HYDRAULIC PUMPING UNIT

Hydraulic Servicer (DSV-4B-358) — supplies hydraulic fluid to the S-IVB Hydraulic System for
checkout and operation of sub-system components.

FOR TRAINING USE ONLY



DSV-4B-322

NITROGEN FILL TRUCK

Nitrogen Fi l l  Truck (DSV-4B-186) — used to pressurize the pneumatic side of the Hydraulic
Accumulator, to purge the Airborne Electronic Equipment, and is capable of fill ing the Hydraulic
Servicer Bottle.

FOR TRAINING USE ONLY
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DSV-4B-288

PNEUMATIC CHECKOUT CONSOLE G-3106

Pneumatic Console G3106 — is used to supply and monitor pneumatic pressure to engine systems

and components and to measure leakage rate during leak and functional tests of the engine.
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ELECTRICAL CHECKOUT CONSOLE & G 1037 FLIGHT ""***
INSTRUMENTATION RECORDER CONSOLE & G 3121

Flight Instrumentation Recorder Console G3121 — is used in conjunction with the Flight Instru-
mentation Checkout Console G1035 to ensure circuit continuity and hardware integrity prior to
to calibration checkout of the engine.

Electrical Checkout Console G1037 — The purposes of the console units are to provide, receive,
transmit, and monitor the necessary electrical signals required during engine tests.
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DSV-4B-294
FLIGHT INSTRUMENTATION CHECKOUT CONSOLE G-1035

Flight Instrumentation Console G1035 — is designed to perform functional calibration checks of
the flight instrumentation system to verify engine instrumentation acceptability.

FOR TRAINING USE ONLY



Liquid Hydrogen Valve Complex (DSV-4B-332) — controls the transfer of LH, from ground storage
facilities to the S-IVB and the Heat Exchanger:

FOR TRAINING USE ONLY



DSV-4B-312
LIQUID OXYGEN VALVE CONTROL COMPLEX

Liquid Oxygen Valve Control Complex (DSV-4B-331) — controls the transfer of LO,  from ground
facil i t ies to the S-IVB.

FOR TRAINING USE ONLY



DSV-4B-308
GAS HEAT EXCHANGER

Gas Heat Exchanger (DSV-4B-318) — 1s a flood type heat exchanger used to fulfill the cold
helium and hydrogen gas pre-launch requirements for S-1VB.
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DSV-48-310

AUTOMATIC STAGE SERVICING PNEUMATIC CONSOLE

Automatic Stage Servicing Pneumatic Console (DSV-4B-319) — will receive, regulate and control

distribution of gaseous hydrogen, nitrogen, and helium to meet the requirements of the S-IVB
propulsion system during checkout and operation.

Stage Checkout Pneumatic Console (DSV-4B-321) — receives, regulates, and controls the distr-

bution of helium gas to meet the S-IVB Propulsion System requirements for leak and functional

checkout.
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DSV-4B-332

VACUUM PUMPING UNIT

Vacuum Pumping Unit (DSV4-187) — provides a means of periodically evacuating, to required
values, the vacuum jackets of various S-IVB stage and GSE components.

FOR TRAINING USE ONLY



PROPELLANT UTILIZATION COMPONENT TEST SET  Dsv-48-48
—

HOY IY
Pes

0 gOoc Oo

000  CO

Propellant Utilization System Test Set (DSV-4B-112) — will provide the capability of testing and
calibrating the P.U. Electronic Assembly prior to installation in the S-IVB.

FOR TRAINING USE ONLY



PROPELLANT UTILIZATION CALIBRATION UNIT DSV-48-484A

Propellant Utilization System Calibration Unit (DSV-4B-248) — will provide the capability of
calibrating the P.U. Electronics Assembly after installation.

FOR TRAINING USE ONLY



AUXILIARY PROPULSION SYSTEM DSV-48-313A -1
OXIDIZER MOBILE SERVICER

Auxiliary Propulsion System Oxidizer Mobile Servicer (DSV-4B-322) — is an oxidizer storage and
transfer system capable of transporting Nitrogen Tetroxide from the facility storage area and
transferring it to the S-IVB Auxiliary Propulsion Modules.
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AUXILIARY PROPULSION SYSTEM DSV-48-313 A-2

FUEL MOBILE SERVICER

Auxiliary Propulsion System Fuel Mobile Servicer (DSV-4B-323) — is a propellant storage and
transfer system, capable of transporting the A.P.S. fuel from facility storage area and trans-
ferring it to the S-IVB Auxiliary Propulsion Modules.

FOR TRAINING USE ONLY



DSV-4B-309A
AUXILIARY PROPULSION SYSTEM

MODULE CHECKOUT & PROPELLANT LOADING
CONTROL ASSEMBLY

po ]  l o

—=— REGULATION CONTROL COMPLEX
DSV-4B-375

OXIDIZER | PO» I | |

VALVE COMPLEX» G8 . “ ~~  —~=— DISTRIBUTION CONTROL COMPLEX
DSV-4B-373 + o o DSV-4B-374

FUEL VALVE COMPLEX
DSV-48-372

Auxiliary Propulsion System Module Checkout and Propellant Loading Control Assembly (DSV-
4B-TBD) — is uti l ized for checkout of the auxiliary propulsion modules prior to and during pro-
pellant loading.

Auxiliary Propulsion System Oxidizer Valve Complex Control Assembly (DSV-4B-373) — will
control the transfer of nitrogen tetroxide to auxiliary propulsion modules.

Auxiliary Propulsion System Fuel Valve Complex Control Assembly (DSV-4B-372) — will control
the transfer of aerozine 50 to auxiliary propulsion modules.

Auxiliary Propulsion System Pneumatic Regulation Control Assembly (DSV-4B-375) — receives
gaseous nitrogen and helium from facility sources and regulates them to the required pressures

for system operation.

Auxiliary Propulsion System Pneumatic Distribution Complex Control Assembly (DSV-4B-374) —

receives nitrogen and helium gases from Auxiliary Regulation Control Assembly (DSV-4B-375)

and distributes them to the Auxiliary Propulsion System.
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EBW INITIATOR COMPONENT TEST SET
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EBW Init iator Test Set (DSV4-196) — will perform qualitative checks of the init iators prior to
installation in the S-IVB. Its basic function is to determine whether the electrical characteristics
of the initiators are within tolerance.
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EBW Firing Unit Component Test Set (DSV-4B-114) — will test the EBW Firing Unit as a compo-

nent. It is manually operated, and requires no additional equipment for operation.

FOR TRAINING USE ONLY



EBW SYSTEM PULSE TEST SET DSV-4-766

EBW Pulse Checker (DSV-4B-137) — will measure the current pulse generated by an EBW Firing
" Unit through an initiator simulator to determine that it meets design parameters.

FOR TRAINING USE ONLY
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Destruct System Test Set (DSV-4B-136) — will provide RF stimulation to the stage destruct system
to text system receivers and controllers. System will be capable of remote control by the auto-
matic system.

FOR TRAINING USE ONLY



DESTRUCT SYSTEM COMPONENT TEST SET
ro  . Ty

Destruct System Component Test Set (DSV-4B-113) — will be used to test the Command Destruct
System components prior to installation in the stage.

FOR TRAINING USE ONLY



PAM-FM/FM TELEMETRY COMPONENT TEST DSV-4B-581
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PAM/FM/FM Component Test Set (DSV-4B-102) — is manually operated and will provide neces-
sary power, input signal stimuli, clock pulse, decommutation, and readout equipment for compo-

nent and system checkout.

FOR TRAINING USE ONLY
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PCM/FM Telemetry Component Test Set ((DSV-4B-115) — will be capable of performing all of
the tests required for complete evaluation, adjustment, and fault isolation of the Digital  Data
Acquisition Assembly.

FOR TRAINING USE ONLY
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SSB/FM TELEMETRY COMPONENT TEST SET
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DSV-4B-583

SSB/FM Telemetry Component Test Set (DSV-4B-103) — will provide the stimuli and monitoring
equipment necessary to adequately calibrate and troubleshoot the Single Sideband Translator
Assembly.

FOR TRAINING USE ONLY
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