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SATURN TECHNICAL INFORMATION HANDBOOK

INTRODUCTION 

Introduction 

This four-volume handbook provides information for personnel concerned 
with the la, .. ncb.-site operations of the SA-203 vehicle. The material con
tained in this handbook is divided into five sections, The sections are de
scribed in the following paragraphs. 

Section I provides general information on each stage of the vehicle. The 
section also describes briefly th.a ground support equipment, the vehicle elec
trical network, and the handling, transportation, and preservation of the 
vehicle. 

Section II gives a detailed breakdown of the major systems and aseem
blies that make up the S-IB stage. The section is divided into 12 subsections, 
lettered A through H and J through M. An appendix follows subsystem M of 
Section II and provides: standard torque values for steel and aluminum hard
ware; torque values £or critical joint assemblfos; torque values for fasteners 
used on the H-l engine•: an illustrated list of standard plumbing hardware; an 
alphanumeric drawing number lidt, by systems, of components together with 
next higher assembly numbers, zone numbers, and finding numbers; and a 
listing, by next higher auembly drawing number, of the engineering orders 
that have been reviewed for impact on Section II. 

Section Ill gives a detailed breakdown of the major systems and assem
blies that make up the S-IVB stage. 

Section IV covers the systems and inah·wnent unit group assemblies of 
the S-IU stage. 

Section V gives a description ot the vehicle payload. 

The five sections are divided among the four volwnes. Section I and 
Section ll-A through ll-G are contained in Volume l; the remainder of Section 
1I is in Volume ll. Section III ia contained in Volume Ill, and Sections IV and 
V are in Volume IV. All four volume• have an alphabetical index. 

Index sheets with yellow tabs are used to iseparate the section•; index 
sheets with blue tabs are used to divide section• into major aubaection,. 
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Introduction 

Illustrations and pages within each section are assigned alphanumeric 
designators. The letter portion of the designator identifies the subsection in 
which the illustration or page is locat.ed. All pages have the section number 
at the top of the page to prevent confusion if the pages are removed from the 
binders and mixed. 

A brief table of contents appears with the introductol'y pages of this hand
book. A more detailed table of conte.nts pertaining t� each particular section 
is included at the beginning of each section for convenience should the hand
book. b� divided among various groups. A sectional list of illustrations is 
also provided at the beginning of each section. 

A component callout list and find number system is used throughout the 
handbook as a means of reference. 

Prefix letters used with the find number syactem are as follows: 

S-IB Stage • . • • • • • • • • • • • • • • . B 
S-IVB Stage . . . . . . . • • . . . • • . • K

5-IU Stage • . . . . . • • . . . . • • . . • D
Payload . . • • • . . • . • • • • • . . • . E

Identification numbers in the lower right-hand corner of illustrations are 
for art identification only. 

iv AprU l. 1966 
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SATURN 

TECHNICAL INFORMATION HANDBOOK 

by 

Technical Writing and Handbooks Section 

ABSTRACT 

The "Saturn Technical Information Handbook" provides up-to-date re
ference material to the Launch Operations Center personnel. This material 
shows the assembly and operation of the Saturn Vehicle components for sys

tems analysis. 
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A, GENERAL 

SECTION Ill 

S-IVB STAGE

Section Ill 

Section III contains data concerning the S-IVB stage, the aft interstage, 
and associated flight systems. 

The propellant tank assembly, which is divided into a 291-m3 (1 O, 300-
ft3 ) LHz container and a 79-m3 (2800-ft3 ) LOX container by a common bulk.
head, is the primary weight- and thrust-bearing structure of the S-IVB stage, 
The aft interstage, which attaches to the S-IB stage, and the aft skirt assem
blies support the S-IVB stage dul'ing S-IB stage operation. During J-2 
engine operation, the thrust structure assembly transfers the thrust to the 
tank assembly. The forward skirt assembly attaches to the in.;trurnent unit, 
i£upporting it and the payload. 

The J -2 engine, mounted on the thrust structure, develops a thrust of 
889, 000 N (200, 000 lbf), A closed- loop hydraulic system gimbals the engine, 
i·vntrolHng vehicle pitch and yaw. An auxiliary propulsion system, consist
ing o! two modules mounted on the exterior of the aft skirt, provides vehicle 
roll < ontrol during powered flight and three-axis control during non-powered 
fli1,;.ht. 

Pneumatic •torage spheres and control panels for valve operation and 
propellant preaaurization mount on the thrust structure. The majority of 
electrical •yatcm components mount in the forward and aft skirts. 'funnels 
on the tank exterior allow connection between components mounted in the 
skirt area• and connection between components located in the propellant con
tainers and the other aystem components. 
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B. UMBILICALS AND SERVICE POINTS

Umbilical panels and service points are presented to aid personnel dur
ing checkout and prelaunch operations. The umbilical panels are shown in 
figures B- l and B-2. 

April 1, 1966 B-1
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Section III 

C. PRIMARY PROPELLANT SYSTEM

The LOX and fuel containers, which are formed by a common bulkhead
in the tank assembly, and associated duct.ll and valves provide for container 
fill and cirain, venting and pressure relief, and propellant surply �o the J-2 
engine. Container propellant mass probes and a propellant utilization elec
tronics assembly provide accurate level indications and regulate propellant 
residual at S-IVB cutoff. Container chiUdown pumps circ:.ulate propellant 
through the feed ducts, chilling engine components 1u·for to J-2 engine s·tart. 
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PRIMARY PROPELLANT SYSTEM INFORMATION ILLllSTRATJONS

TITLE 

Primary Propellant System - Simplified Schematic 
Propellant Utilization Assembly - Block Diagram 
LOX Tank - Detailed Schematic 
LHi Tank - Detailed Schematic 

PRU.1ARY PROPELLANT SYSTEM CALLOUT LIST 

FIND 
NO. 

Kl 
K2 
K3 
K4 
KS 
K6 
Ki 
KB 
K9 
Kl0 
Kl l 
Kl2 
Kl 3 
Kl 4 
KlS 
K16 
Kl 7 
Kl8 
Kl9 
K20 
K21 
K22 
K23 
K24 
K25 
K26 
K27 
K28 
Kl03 
K307 
K31 l 
K313 

COM PONENT 

Disconnect, LHz Fill and Drain 
Valve, LHz Fill and Drain 
Valve, LOX Tank Relief 
Valve, LOX Tank Vent and Relief 
Valve, Relief, LOX Chilldown Pump 
Valve, Solenoid, LOX Chilldown Pump 
Pump, LOX Chilldown 
Valve, Shutoff, LOX Chilldown 
Prevalve, LOX 
Valve, Check 
Disconnect, LOX Fill and Drain 
Valve, LOX Fill and Drain 
Prevalve, LHz 
Va.Ive, Shutoff, LH2 Chilldown
Pump, LHz Chilldown 
Valve, Check 
Valve, Relief, LHz Tank 
Disconnect, GHz Vent 
Valve, Directional Control, LHz. Vent 
Valve, LHz Vent and Relief 
Probe, LH2 Mass 
Probe, LOX Mass 
Sensor, LOX Fast Fill 
Sensor, LOX Point Level 
Valve, LHz Propulsive Vent 
Sensor, LHz Fast Fill 
Propellant Utilization Electronics Assembly 
Valve, LOX Propulsive Vent 
Valve, Check 
Disconnect, HE:lium Control 
Module, Control 
Module, Actuation Control 

'�Part of 1A4'H23-l 
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PART NO. 

IA49978-503 
1A48240-501 
IA49590-507 
1 A48312-501 

1 A67913-l 
IA49423-503 
1A49965-509 
I A49968-505 
1A49964-l 
I A49970-50 3 
IA48240-501 
IA49968-503 
IA49965-507 
1A49421-501 
1A49964-l 
1A49591-513 
I A48848-50 3 
1A49988-l 
1A48257-l 
1A48431-50l 
lA48430-501
1A68710-l
1A68710-l
lBSl 753-1
1A68710-1
1A59358-51 l
7851806-509
1B51184-1
78518?3-503
1A58347-505
1A49982-503
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PAGE 
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C-16
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PRIMARY PROPELLANT SYSTEM CALLOUT LIST (CONT,) 

FIND COMPONENT PART NO. PAGE 

NO. 

K314 Module, Actuation Control 1 A49982-S05 F-22

K315 Module, Actuation Control 1A49982-505 F-22

K316 Module, Actuation Control 1A4998Z-505 F•ZZ

K318 Module, Actuation Control 1 A4998Z•S 13 F-23

K319 Module, Actuation Control 1A49982-51 l F-35

K323 Restrictor, Flow 1B406ZZ-505 F-2S 
K3Z4 Restrictor, Flow 1 B40622-S0 1 F-26
K340 Module, Actuation Control 1A49982-51 l F-35
K423 Valve, Propellant Utilization 251351-11 
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DETAILED SCHEMATIC CALLOUT UST. LOX TANK 

FIND 
NO. 

COMPONENT 

l Anti Vortex Screen 
z Duct Assembly 
3 Duct Assembly 
4 Duct Assembly 
5 Flowmeter 
6 Tube Assembly 
7 Tube Assembly 
8 Tube Assembly 
9 Tube Assembly 

10 Tube Assembly 
11 Duct Assembly 
IZ Bellows Assembly 
D Flange 
14 Duct Assembly 
15 Duct Assembly 
I t> Tee 
17 Pipe Assembly 
18 Elbow 
19 Oxidizer Vent 
lO Duct Assembly 
ll Duct Assembly 
u. Duct Assembly 
23 Nozzle 
l4 Duct Assembly 
25 Tube Assembly 
Z6 Tube Assembly 
2, Pressure Transducer 
ZS Tee Auembly 
Z9 Tube Assembly 
30 Differential Pressure 

Transducer 
31 Tube Auembly 
3Z Tube Auembly 
33 Tube Ar>1lembly 
34 Pre�•ure Tran•ducer 
35 Duct Aaaembly 
36 Nozzle 
37 Duct A1uembly 
38 Duct Auembly 

C-6 April l, � 966 

PART NO. 

5851 779-1 
1A87736-l 
1 A49969-SO l 
1A87740-l 
1A89104-501 
1B38030-l 
1B40899-l 
1B52SS0-l 
1838207-1 
1838205-1 
1B29979•1 
1A49971-S01 
1B3l286•1 
1 A69044-S03 
1A69044-l 
1851506-1 
1.851553• 1 
1A77116-1 
1B51798·1 
1A6861 l-501 
l B5138-1
1B51538-l
1B51581-l
1B51539-l
1B51569-1
1B51678-1
1B433Z4-601
1B51536-1
1B51729-1

P57-3432-7 
1B517Z8-l 
1B51570-1 
1B51661-l 
1B43324-601 
lBSI 656-1 
1B51581-1 
1B51572-l 
1B51571-1 
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FIGURE C-3 
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OET AILED SCHEMATIC CALLOUT LIST• LH2 T .\NK

1-�IND
NO. COMPONENT 

I Dilfuser 
.? Anti Vortex Screen 
3 Duct Assembly 
.. Bellows Assembly 
s Duct Assembly 
6 Duct Assembly 
7 Flange 
8 Duct Assembly 
9 Duct Assembly 

10 Duct Assembly 
It Flow Meter 
l.? Tee Assembly 
l3 Duct Assembly 
l◄ Duct Assembly 
15 Flange 
16 Orifice 
17 Flange 
18 Bellows Assembly 
19 Duct Assembly 
20 Belows Assembly 
ll Elbow Assembly 
22 Duct Assembly 
23 Duct Assembly 
24 Elbow Assembly 
25 Nozzle 
26 Duct Assembly 
27 Duct Assembly 
28 Duct Asse,nbly 
29 Tee Assembly 
30 Duct Assembly 
31 Duct Assembly 
3l Nozzle 
33 Due.� Assembly 
34 Duct Assembly 
35 Duct Assembly 
36 Duct Assembly 
37 Orifice 
38 Flange 
39 Duct Assembly 
40 Duct Assembly 

April IO 1966 
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P.-\RT NO. 

l .-\8918.?-l
l BS7 .?53-I
I B38Sl9
IA77906-I
l A780Sl- I
U35l.?17-I
IB3i?S l i;. l
lA493lO-S03
I A493l0-SOS
1 A499o6• SO l
l A89104-SO}
1A49987• l 

IA87234• l 

1 A87◄36-SOt 
1A87860•1 
1B51785-1 
1A48848-505 
lA49986-l 
1A49469-50S 
IA49985-50i 
1B51771-l 
I A49984-50 3 
1B51694-1 
IB53036-l 
IBSI 582 
1844575-2 
1B44574-l 
1844573-1 
1844572-1 
1844573-2 
1B44574-2 
1851582-1 
IB44575-l 
1B55638-l 
1 A49984-505 
lA87755-1 
J B51785-1 
!A87860-1
1 A.87436-502
1A87234-2
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Section Ill 

LH2 FILL AND DRAIN DISCONNECT, PART NO. 1A49978�503 

This disconnect (Kl) couples with a self-aligning ground disconnect to 
provide LHz £ill and drain capabilities, 

l. VENDOR: Fairchild Stratos Corp, (part no. 63-541)
2. LOCATION: On the aft umblical
3. SERVICE: LHz
4, TEMPERATURE: 

a. External: -51 to+7! °C (-60 to + 160°F)
b. Internal: -253 to +71 °c (-423 to +160

°

F)
5. PRESSURE:

a. Surge: 155 N/cm2 (225 psia) max
b. Proof: 227 N/ cmZ (330 psia)
c. Burst: 372 N/cmZ (540 psia)

6. LEAKAGE: Not more than 100 seem (6, 1 scim) of hydrogen when
connected to the grcund disconnect

7. REMARKS: This page reflects information on DAC drawing 1A49978,
rev J and AEO' s K and L.
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FILL AND DRAIN VALVE, PART NO. 1A48240--501 

The pneumatically operated, normally closed fill-and-drain valves--one 
in the LHz fill line (K2) and one in the LOX fill line (Kl 2)--allow filling and 
draining of the propellant containers. 

1. VENDOR: Fairchild Stratos Corp.
2. LOCATION: In the propellant fill lines directly behind the aft

umbilical
3. SERVICE:

a. Valve body: LOX or LHz
b. Actuator: Helium and electrical

4. TEMPERATURE: .z53 to +11°c (•423 to +160° F)
5. PRESSURE:

a. Valve body:
(1) Operating: 10 to 35 N/cml (14. 7 to 51 psia) for LOX and

10 to 19 N/cmZ. (14. 7 to 27 psia) for LHz
(2) Proof: 2.17 N/cmz (315 psig)
(3) Burst: 372 N/cml. (540 psia)

b. Actuator:
(1) Operating: 327 + 17 N/cm2 (475 + 25 psig)
(2) Proof: 533 N/c�l (773 psig)

-

(3) Burst: 888 N/cmZ (1, 288 psig)
6. LEAKAGE:

a. Valve body: Not more than 100 seem (6. 1 scim) with capped
outlet port and 103 N/cmZ (150 psig) GHz at the inlet port

b. Valve actuator: Not more than 100 seem (6. 1 scim) under
normal ope1·ating conditions

7. ELECTRICAL CHARACTERISTICS:
a. Insulation resistance: l 00 M n with 500 Vdc applied
b. Dielectric strength: 1000 Vrln& at 60 Hz £or one minute

8. REMARKS: This page reflects information on DAC drawing
1A48420, rev Mand AEO N.
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LOX TANK VENT AND RELIEF VALVE, PART NO. 1A48312-501 

The valve (K4) pneumatically opens to vent the LOX containers and 
mechanically opens to relieve excessive containers pressure. 

C-14

REMARKS: Additional information not available in time for 
p ublication. Latest DAC d:rawing available: 1 B48312 rev N 
and AEO' s through T. 
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LOX CHILLDOWN PUMP SOLENOID VALVE, PART NO. lA67913-l 

The normally closed solenoid valve (K6} allows venting of the LOX chill
down pump motor container. 

1. VENDOR: Calmec Mfg. Corp. (part no, 586}
2. LOCATION: Interior of the thrust structure, 1. 3 rad (73°} from £in

line I toward IV
3. SER VICE: Electrical and helium
4. TEMPERATURE:

a. External: -87 to +n °c (-125 to +160°F} 
b. Internal: -183 to +7t0c (-297 to +160°F}

5. PRESSURE:
a. Operating.'. 106 N/cmz (155 psia} max
b. Proof: 162 N/cm1 (Z35 psia}
c. Burst: 270 N/cm1 (3�0 psia}

6. LEAKAGE:
a. Internal: Shall not exceed 25 seem (1. 5 scim} with inlet 

presaure of SS ±. 3 N/cm2 (80 ± 5 psia)
b. External: Shall not exceed 1. 0 scch (O. 061 scih) with inlet

preuure of 107 Niemi (155 psia}
7. ELECTRICAL CHARACTERISTICS 

a, Input voltage: 28 Vdc 
b. Insulation r�•istance: 100 Mn at 500 Vdc

8. REMARKS: This page reflects information on DAC drawing
1A67913 rev J.
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LOX CHILLDOWN PUMP, PART NO. 1A494Z3-503 

The chilldown pump (K7) circulates LOX from the container through the 
LOX feed duct and engine component•, chilling these components prior to 
J -2 engine start. A helium-purged relief valve (KS) protects the pump motor 
from overpressurization. 

1. VENDOR: Pesco Produci. C1'..\mpany (part no. 144666-112)
z. LOCATI0N: On the .,,, bulkheAd o( the LOX container near fin

line IV
3. SERVICE: Electrical and LOX
4. TEMPERATURE:

a. Operating: -179 to -l83°C (-280 to -Z97°F)
b. Environmental: -40 to +74°C {•40 to +165°F)

5, PRESSURE: 
a. Operating:

(1) Pump inlet: o. 34 to 67 N/cm2 (O. 5 to 97 psi)
(2) Motor container: 34 to 37 N/cm2 (49 to 53 psia)
{3) Relief valve: Cracks between 44 and 59 N/cml. (65 and 

85 psig), reseats between 59 and 44 N/cm2 (85 and 65 psig) 
b. Proof:

(1) Pump body: 
(a) 58 N/cm2 (84 psia) internal
(b) 100 N/cm2 (146 psia) external

(2) Motor container: 145 N/cm2 (210 psia)
c. Burst:

(1) Pump body: 96 N/cm2 (140 psia)
(2) Motor container: 241 N/cm'l. (350 psia)

6. LEAKAGE:
a. Oxygen: 490 seem (30 scim) at 41 N/cm2 (160 psia) pressure
b. Helium: I 640 seem (100 scim) at 41 N/ cm2 (60 psia) preuure

7. F.I.ECTRICAL CHARACTERISTICS:
;1. Input vul, ,,i;;-: :>6 V 1"1t 400 Hz 
h. Current: 60 amperes max
c, ln�nlation resistance: 1000 Mil at 500 Vdc 
d, lnsuJ;1tion dielectric strength: 1000 Vrms at 60 Hz for 1. 0 min 

is. RF.MAIH(S: This page reflects information on DAC drawing 
I A4'H2 3 rev K and AEO L. 
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CHILLOOWN SHUTOFF VALVES, PART NOS. 1A499S6-507 AND -509 

These normally open, pneumatically closed valve1.1--one in the LHz chill 
system (1<14) and one in the LOX chill system (1<8)--shut off the fiow of pro
pellant from the chilldown pumps to the propellant feed duct•. Each vn?ve 
hu po11ition switches which indicate the full open or lull clo1Jed poaition. 

l. VENDOR: Fairchild Stratos Corp. (part no. 64-400-02 for -507
and 64-401-02 for -509)

2. LOCATION: On the respective chilldown pump
3. SERVICE:

a. -507: Helium, LH2, and electrical
b. -509: Helium, LOX, and electrical

4. TEMPERATURE: -253 to +71oc (-423 to +160°F) 
'i. PRESSURE: 

a. Actuator:
(l) Operating: 327 ± 17 N/cm2 (475 ± ZS psia)
(2) Proof: 517 N/cm2 (750 psia)
0) Burst: 862 N/cm2 (1250 psia)

b. Valve:
(!} Operating: 86 N/cm2 (125 psia) max 
(Z) Proo£: 131 N/cm2 (190 p�ia)
(3) BuriJt: 217 N/cmz {315 psia)

6. LEAKAGE:
a. Actuator: 330 seem (20 scim) of helium at 327 ±. 17 N/cm2 

(4 75 ±. 2'l p!iig)
b. Valve internal:

(1) -507: 490 11ccm (30 i;cim) max of hydrogen at 33 N/ cmz 

(48 pit ig)
(2) -509: 490 t1ccm (30 �cim) max oi oxygen at 5�, N/cm2 

(80 psig)
c. Valve t-Xtcrnal: l.O 11cch (0.06 e1dh) max of helium at pressure

from O to 38 N/cml (0 to S6 p•iJ)
7. ELECTRICAL CHARACTEHlSTIC:

a. Insulation rctdstance: lOO M
b. Dielectric strength: 1000 V rmit al 60 I.fa for 1. 0 min

B. REMARKS: Thia page reO,icts anformAUon on flAC drawing
1A49965 rev P and AEO N.
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Section Ill 

PREVALVES, PART NOS. 1A4996B-503 AND -505 

The normally open, pneumatically closed prevalves--one in the LOX 
feed duct (K9) and one in the LH2 duct (K13)--control the £low of propellant 
to the J -2 engine, 

Each valve has position switches which indicate the open or closed 
position. 

l. VENDOR: Clary Corp. {part :,011. 52.7040 for -503 and 527041
for -505)

2. LOCATION: In the propellant feed ducts near the container outlet
3. SERVICE: Helium, LOX and electrical for -505 and Helium, LHz

and electrical for .;03
4. TEMPERATURE (opcrahn�): -1sz0c (-296°F) for -501 and -2.53°c

(-4Z3°F) for -503
5. PRESSURE:

a. Valve body:
(1) Operating: 19 N/cml (Zt4 p11ig) max for -501 anc! 14 N/cm2 

(2 I ps ig) max for • 503
(2) Proof: 140 N/cml (ZO psia)
(3) Burst: 230 Niemi (330 ptda)

b. Valve actuator:
(1) Operating: 340 ±. 17 N/cm.! (490 ±. 2'- psig)
(2) Proof: 533 N/cm2. (773 psia)
(3) Burst: 888 N/cr.n2 (1288 pitia)

6. LEAKAGE:
a. Valve body:

(l) Internal: 8200 seem (500 scim) o{ oxygen with inlet pres
sure of 48 ±. 3 N/cm2 (70 ±. 5 psia) for .. �os and 1600 seem
(l 500 scim) of hydrogen inlet pressure of Z9 ±. 2 N/cni
(43 ±. 3 psia) fo1· -503

(2) External: 1 scch (O. 06 scih) o{ hydrogen or oxygen ,•�lve
body leakage and lc40 seem (100 scim) !'!haft �eal leak.\g.
with 74 ± 3 N/cmz (108 ± 5 psia) LOX preuure (-�O"i) of
35 ±. 2 N/cml (51 ±. 3 psia) LHz pressure ("i03l

b. Valve actuator: 4900 seem (300 scim) at operatin!l condition•
i', ELECTRICAL CHARACTERISTICS:

a. Jnput voltage: 28 volts
b. Insulation 1·csistanee: 100 at 500 ± 50 Vdc
c, Oielectric strength: 1000 ±. 25 Vrms at 60 Hz Cor I, 0 min 

�. REMARKS: This page retlects information on DAC drawing 
I A49968 rev S, 
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Section Ill 

CHECK VALVE, PART NO. 1A499M-l 

The swing type check valves (Kl0 and K16) prevent the flow of propellant 
from the containers through the chilldown return lines to the J-Z e.--e;�.ie 
turbopumps when the chilldown system ls inoperative. 

1. VENDOR: Parker Aircraft Company ( part no. 2630213 )
z. LOCATION: In the LOX and LHz chilldown return lines between £in

positions l and II
l. SERVICE: LOX for Kl0 and LHz for Kl6
4. TEMPERATURE (operating): -1s2°c (-Z96°F) for KlO and -ZS3°c

(•4Z3°F) !or Kl6
S. PR£SSURE:

a. Operating: Zero to 125 psia 
b. Proo!: 131 N/ cmZ (190 psia)
'-• Dunt: Z l  7 N/cmZ (315 psia) 

o. LEAKAGE:
•• External: 1 o•> seem (. 6 x 1 o•> scim) max of helium at

all prcuurcs from Oto 8. 6 N/cmz (0 to lZS paia)
b. Internal: 2460 seem (150 scim) max of oxygen al

70 N/cm: (101 psia) or hydrogen at 34 N/cmZ (SO paia)
7. REMARKS: This page reflects information on DAC drawing lA-199(>4

rt!v Ci and AEO H.
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LOX FILL AND DRAIN DISCONNECT, PART NO. lA49970•S03 

Thi• dL!i-�:onMct (K 11) connects with a sell-aligning ground hall provldins 
LOX ,onta�,wr fill and drain capabilities. 

1. VCNDOlt: Fairchild Stratos Corp. (part no. 64-542)
l. LOCA1'JON: On the aft umbilical plate
). $£It VIC£: LOX 
-1. TE:MPERATCRE: -l82°C (-296°F) 
S. PRESSURE:

•• Sure•: lSS N/cm: (225 psia)
b. Proof: 227 N/cm: (330 psia)
c. Buut: 370 N/cml (S40 psia)

6. LEAKAGE: 100 •ccm (6.1 sclm) oxygen with disconnect connected
with the around half

7. REMARKS: Thhl page rdlecta information shown on DAC drawing
lA-19970 re'\" J.
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Section Ill 

LH2 TANK RELIEF VALVE. PAaT NO. 1A49S91-513 

The relie£ valve (Kl 7) protect• the LH2 container from overpreuuriza
tion. 

REMARKS: Additional inlormation not available in time £or publica
tion. Latest DAC drawing available: 1B12:34S rev L. 
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Sc•ction lll 

Ci Hz VENT DISCONNECT• PART NO. lA-18848-503 

The disconnect (Kl8) connects with a seU-sealing, self-aligning around 
halt, routing LHz container vent vapors away from the vehicle. 

1. VENDOR: Fairchild Stratos Corp. (part no. 64-521)
z. LOCATION: On forward umbilical
3. SER VICE: Ci Hz
4. TEMPERATURE:

a. Internal: -253 to +71°C (-423 to +160°F)
b. External: -88 to +71°C (-125 to +160°F)

5. PRESSURE:
a. Proof: 37 N/cm' {54 psia)
b. Buut f>Z N/ cm: (90 psia)

o. LEAKAGE: 350 •ccm (Zl •cim) ma.""C of CiHz past the mating
•e&I wh�n coupled with the ground halt and pressurized from
0 to ZS N/cm: (0 to 3 6  psia)

7. REMARKS: Thi• page reflects information of DAC drawing 1A481148
rev L and AEO M.

C-?� April l, 1966 
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Section Ill 

DIRECTIONAL CONTROL VALVE. PART NO. 1A49988- l 

The pneumatically actuated directional control (Kl 9) routes LHz con
tainer vent vapors through GHz vent disccnnect Kl8 during filling operations 
and rotates to Right position prior to liftoff, routing the vent vapors through 
the non-propulsive vent system. Position indicators provide GSE indication 
of valve position. 

1. 
., 
-·

3. 

4. 

5. 

6. 

7. 

s. 

VENDOR: Calmec Mfg. Co. (part no. 511) 
LOCATION: On interior o f  forward skirt, approximately n/4 rad • 
(45°) from position I toward position 11 
SERVICE: GHz 
TEMPERATURE: 
a. Internal: -253 to +71 °c (-423 to +160°F) 
b. External: -88 to +71 °c (-125 to +16o°F) 
PRESSURE:
a. Actuating pressure: 338 ±. 17 N/cm: (490 .i 25 psia)
b. Operating: 0 to 25 N/cmz. (0 to 36 psia)
c. Proof:

(1) Actuator: 527 N/cmz. (765 psia)
(2) Valve body: 37 N/cm2 (54 psia)

d. Burst:
{l) Actuator: 872 N/cmz. (1265 psia)
(2) Valve body: 62 N/cm2 (90 psia)

LEAKAGE: 
a. Actuator: 50 seem (3 scirn) when pressurized to 355 N/cmz. 

(515 psia) and chilled to -240 ±. 13°c (-400 ±. 2s°F)
b. Valve body:

(1) External: 25 seem (1. 5 scim) of hydrogen gas at O to Z:>
N/cmz. (0 to 36 psia) inlet pressure with valv� chilled to 
-240 ±. 11 oc (-400 ±. 20°F) 

(2) Internal: l50 seem (9. 15 scim) of hydrogen at O to 25
N/cm1 (0 to 36 psia) inlet pressures with the valve chilled
to -240 ±. 13°C (-400 ± 25°F)

ELECTRICAL CHARACTERISTICS: 
a. Insulation strength: 100 Mn at 500 V de
b. Dielectric strength: 1000 Vrms at 60 Hz for 1. 0 min
REMARKS: This page reflects information on DAC drawing
1A49988 rev M.
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Section Ill 

LHz VENT AND RELIEF VALVE, PART NO. 1A48257- l 

The vent and relief v:,lve (KZO) pneumatically opens to vent the LHz con-
tainer and mechanically opens to relieve excessive container pressure. 

Position indicators provide full open or full closed indicators. 

l. VENDOR: Calmcc Mfg. Co, (part no, 519-503)
z. LOCATION: Interior of forward skirt approximately n/4 rad. (45°)

from fin position J toward position JI
3. SERVICE: GHz and helium
4. TEMPERATURE (operating):

a. External: -87. Z to +71. 1°c (-1zi; to +160°F) 
b. Internal: -253 to +71. 1°c (-423 to +160°F)

5, PRESSURE: 
a. Valve actuator:

(I) Operating: 340 ±, 17 N/cml. (-1')0 ±. z:; psia)
(2) Proof: 53. Z N/cm'- (773 psia)
(3) Burst: 846. 7 N/cm'l. ( lZZS psia)

b. Valve body:
{l) Operating: 30 N/cm2 (43 psia) max 
(2) Proo£: 45 N/crr-.2 (65 psia)
(3) Burst: 74.4 N/cm2 (108 pitia)

c. Relief operation:
(1) Cracking: 30 N/cm2 (42 psia)
(Z) Reseat: 27 N/cm� (39 psta)

6. Ll-�AKAGE:
a. Valve b<1<ly:

(I) External: 10 »ccm (0.6 •elm) of hydrugcn with 30 ':>;/cm'
f-111uiia) applied at the inlet port

(Z) Internal: 1600 seem (1000 acim) past the primary <>tatl•·I
,·r:,l with 27 N/cm2 (39 psla) at the inlet port anti vibutf"fl
;.ccording to 11imulated flight cundltions

b. V ,,h••: ;.ctuator:
fl) t-:xt•:rnnl: :;oo.o t.cc• (1.0 sclm) past the position 10c ... t

with 3')(, ':>;Jcm' (!;?S p11lg) helium applied at thn •,· t, .. .. 
1,c,rt. c,r 10 "ccm {. 60 •ccm) past the piston scat OA·ll� ,� 
prc:1uurc.- nr,pJi<'d at tho 'open' port 

(?) Jntcrn:,I: 200. 0 1>cc11 (4. 0 11cCm) past the piston 11cal W\f• 
100 �/cm' (150 pt.lg) helium applied at the 'open• port 

7. EJ .. F.CTH!CAf. CIIARACTF.RJSTICS:
a. Jnsulatir,n rcshitnncc: 100 MSl at 500 Vdc
b. 1>1<:lcct:-ic 11trcngth: 1000 Vrms at 60 Hz £or 1. 0 min

C-24 April l, 1966 



Section UT 

LH2 MASS PROBE, PART NO. IA48431-501 

The capacitance type probe (K21) in conjunction wilh the propellant uti
li?-aticm electronics assembly (K27) provides !initc mau level indication £or 
GSE, telemetry and the propellant utilization system. 

l. VENDOR: Minneapolis-Honeywell Regulator Cumpany (part no.
FG-360C2)

2. LOCA TJON: LHz container
3, SERVICE: LHz, GHz and electrical 
4. TEMPERATURE: -253 to +71°C (-423 to +160°F) 
5, ELECTRICAL CHARACTERISTICS: 

a. Capacitance: Varies non-linearly from 200 pF mln with
the height o! LHz contained between the probe clements.

b, Elc<:tri<:al resistance: 1000 MO at 500 Vdc between th<: two 
probe t!lumcnts 

April 1, l 966 



S(•c·tion JU 

LOX MASS PRODE, PART NO. 1A48430-501 

The c-apacitancc-type probe (KZZ) in ,·onjunction with the propellant uti• 
lization electronics ulicmbly (KZ7) provides finite mass level indication lor

GSE, telemetry, and tlu, pro1>cllant utilization system. 

1. VENDOR: 1'.1in1u .. ·apoli"• lloncywell Regulator Company (part no.
FGl5f)CZ)

2. LOCATION: I.OX ,ontainer
3. SERVICE: I.OX, CiOX, and dcctrical
4. 'fEMPERATUHE: •llU to +il °C (-Z97 to +160°F)

5. ELECTRICAL CHARACTERISTICS:

C-26

"• C.iip.-dtan1·c: v.rie• n,>n•lincarly from 800 pF min with 
tlu: lwight o{ I.OX contained between the probe elements, 

b, F.lt:c-tri, •l rcn•iatance: 1000 Mn at 500 Vdc betweon the two 
probe• l:lcnu•nt• 

AprU 1, 1966 



Section III 

LIQUID LEVEL SENSOR, PART NOS. IA6Y710-1, -503 AND -505 

The capacitance type sensor (.I) 11enae11 the ab11cnce or preaenc,, of LH2 
or LOX, providing input to a control unit (-'iOl tor Lll2 and -�05 for LOX)
having a relay output. 

LOX fast-fill sensor K23, indicates 93 pct of the LOX mau loadNl. 

Should any two of the three LOX point level ••.m•oi-• K24 sense an ab
sence of LOX, the J-2 engine cutoff sequence wouJd 16lart. 

LHz fast-fill sensor K26, indicates 98 pct. of the LHz mau loaded. 

l. VENDOR: Minneapolis-Honeywell Regulator Company (part no.
FG3S0E1 for •l,  RG86H2 for •503, and RG86Hl for •503)

2. LOCATION:
a. K23: Near the top of the LOX container, on mass sensing

probe K22 
b. K24: Spaced around the LOX container sump 
c. K25: Spaced around the bottom of the LH2 container
cl. K26: Near the top 0£ the LH2 container, on the mass aen11lng

probe K23.
1. SF.R VICE:

a. Scn11or: LH2 or LOX and electrical
b. Control unit: Electrical

4. TF.MPF.RA1'URE:
a. Scnaor: .. z53 to +68°C (-423 to +150°F) 
b. Control unit: .54 to +6s0c (•5 to + 150°1'")

r:;. F.LF.CTRICAI .. CIIARACTERISTICS: 
a. �nator:

(I) Ory Cllpacitancc: 7. 7 ±. 0.4 pF
(l) WC"t capacitance: ?. 2 pF min in LH2 ancl 10. 9 pF for LOX 
(3) ln•ula\lon r�•iMtance: 100 Mil at 500 Vele between any

comblnaUon of electrodes and mounting stud 
b. Control unit:

( l) Sen11itivily: o. I_; pF in sensor capacitance
(2) Contact 16Witching current: 250 mA min
(3) Switchlna tranaelent: 50 mV max peak to peak ti-ausicnt

into a one ohm 28 Vele a.ourcc
(4) ln•ulation rt-•l•tance: 100 Mal at 500 Vdc 
(5) Input voltage: 28 Vele
(6) Operating current: 7� mA max

6. REMARKS: Thia page rc!lect• information on DAC drawing 1A68710
rev 'N. 1
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D. OXJllJZElt CON'l'AINF.1, PRl-:SSUIUZATJON SYSTEM

S,•,·tiun Ill 

Culcl bolhull Croan a �r1,und 11,,11rl·t• pr,•prt'tl"Uri:r.,•s ti· L.ox ,·ontahh•r anct
fill• ,•ighl storag<' t1plh·r,:11 in th,• LHz container. A 1)rl•: surh1ation ,•,,ntr,,1 
nioduh•, in conjunction wilh pr,·••ur,• 1twitdu•11, r,·�ulah•s p1·,•Cli�ht and h,
fli1,tht. pr,issuri:r.aliun. 1>11rin); pr,·JH"c•11•uri:r.a1ion and S-11\ tl1a1,;,i op,•1·at.ion, 
cold hdimn dir,·ct.ly Crum llu- »ptu-r.:• maiut.iiin• 1,mk prt•ssurt•; how,•v,•r, 
aft'-'r J-2 ,,n�ine ignition, 1tw n,1,1 hd iun, ia ruuh·d 1hru111,th llu• J-2 <•n�inl' 
h,ial ,ixchanA<.'r, A r,•lit•f valv,• 1)roh•c-1• 1h,· c·,m1aiiwr Crmn uvurpr<>ssurh:atiun. 
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OXll>IZF.R CONTAINER PRESSURIZATION SYSTEM INFORMATION 
11.1.US'fRATIONS 

TITLE 

Osicli.wr Contahwr Prc1:H1\1riznt:ion System - Simplified Schcnmlic 
Osi,li.-:c.·r Contahu•r Prctt1n1ri?.ation System - Detailed Schematic 

OXll>IZF:H CONTAINF.R PRESSURIZATION SYSTEM CALLOUT LIST 

1-'l:'-JU 
NO. COMPONENT PART NO. 

10 \· .,h·,· • I.OX r.111k H,•licC 1A49�90-507 
K-1 \" ......... I.OX l' .rnL.. \' ,•nt anti Rcli.cf 1A4831 2-S01 
KlOO �ptwr.-, �i..,.,,., .• lh•lh1m 1A48858-l 
Kl(H \".,lv.-. <: .,h hr ,Lt.on 10414087 
l•aOl �Wlh h, Pr,•a1111r,·• l.,,w 1sr;1s41.s21 
KHn \' .\h·,· • c 11 .. ,. k 1040284-1 
KltM �l.1111fol,l .11ul l•r.-a•urc- Swit<'h 

A,.10,·t11hly 10537�6-l 
KlOc; Swatch, Pr,•11 aur,·, �h•dnuu 78" 1830-509 
Kl06 Tank, C:ot11prc-•t1•··,I <,.,. 1A49991-l 
1,101 l\lucluh•, Cc1nt rol l B422110-50l
l•-107 .. 1 Filkr 
1,107-2 Regulator 
K107-3 Valvt�, Solc-noid, N.C:.

1,107.4 Valv,�, Sol�noid, N.C.

Kl07-" Valve..•, Sohmohl, N.O. 
Kl08 Moclu lu, Cold 11,·lium t'ill l B'i77tU-l
K 1 O•J Valve, Cl:i!ck l B40Z84-l
Kl 10 Dit1connc�ct, C.,Jcl lh·lium 7gi; u144 .. s;o 1
"111 Manifold and Pre1:1�,111•t• Switch 

A1:11:1cml>ly lA95Z32-505 
Klll-1 Switch, Prc1u-1urti, lldium Sa(,i l A6699ti-501
l·a 11 .. 2 Switch, P1•,•1u;urt', lll'lhuu Minimum 

J...iftoCC l A66996-!:iO 1

April l, 1 ?66 
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SlMPl .. lFJI-:D SCI IF.MATIC 

April 1, 1966 0-3



Section III 

DETAILED SCHEMATIC CALI.OUl' l.lSl' 

FINO 
NO. 

7 

•• 

lll 
l l 
t.? 
1 I 
1-1
l �
H•
l7
lK
l '.•
.?O
21

H 
.,4 

I) •• ,

COMPONt-:N·1· 

Manifold At;11cmbly 
Pipt• A:-s,�mbly 
Pipe A:Hh•mbly 
Pipe A>Hlt•mbly 
Mani£,)ld Al-lllt•mbly 
Pipe Ai-sembly 
Tran�duccr, Pr<':l&urc
Duct Asst•mbly 
Ouct A:11H•mbly 
Pipt� Ass«-mbly 
Pipt1 As"N1,bly 
Pipt• At1scmbly 
Pipt� Ai-11,�mbly 
Pipe Ass,•mbly 
PiJw A:--smnbly 
Pip,• A:11:1cmbly 
Pip,• Ar-St!lllbly 
Transducc>r, Pr(!IUi\lrt.• 
'I' ran:Hluc<-r, Pres S\\l'C 
Transduc,•r, Pressure 
Pipt• AssNnbly 
Pip,• As :-t•mbly 
Pip,• Ai-s,•mbly 
Pip,• Ass,•mbly 
Pip,• A:;s,•mhl)• 
Pi1w Asi;,•mMy 
Pip,· A:-11,•mbly 
Acl.,11h•r 
Pi1t1• A:-s,•mhly 
Pip,· ""'"·n1hly 
Pi1•,· ,\,. ,,.,1111,ly 
Pip,· ,\ .. ,t1•111bl;,· 
Pi1w A .. 11,·mbly 
Pi1••• :\:. t11•t11bly 
Pi1w A�i;,•111hly 
Pip,• As:.1•r11hly 
Pipt• A:.i;1:111bly 
Pip,, Ass,•mhly 
PiJW Asi.embly 
Pi1u• Asst1mbly 

Apl'il 1, 1966 

PART NO. 

1A68668-1 
1A97085-1 
1044237-1 
1A?7083-1 
1A68668-'501 
1A81844-1 
1A7Z9l3-S7S 
l A6904◄ • .:.o 1
lt\69044-1
1A96390-l
1A96991-1
l ll◄Zztlc;.1
1 uc; 1 ;54. I
l l\c;,11 c;c;.1
lll'i41%•1
1D'-Ztl73-l
1 nr. 1 r;6z.1
l A66'i'il •�""
lAl>tlc;c;a.�-1.:.
lA7Z9l J..<;N
1ns�sn.1
113r;6-1J9-l
l A.:.z430. l 
lA'H,43r;.1 
ll\"6441-1 
1nc;z4oc..1 
1Il"6444-l 
1nr;z4n.1 
1A97088-l 
1.944236-1 
1A<)'i480-1 
1Il'-8573• 1 
1A97087-1 
1 uc;sc; 7r;.1 
1 o-=.ss69-I 

1 BSll'>70-l 
1 UStl580-l 
1 J\r;sc.1s-1 
l l\5tlS. 7tl-l
ll\3Z913-1



S,•,·tion Ill 

ru:rAu.r.o 5CIIF.MATIC CAI .. LOUT LIST (CONT.) 

••1NO

NO COMPONENT PART �O. 

.f 1 Pipe Auembly 1839770- I 

-ai l-�itting MC?36?g 

,a 3 Pi.pr Auembly lAlil40tl-l 
44 Pipe Anembly 105643?-1 
4i; Pipe Auembly 1856437-1 

April l, 1966 



S\•ction Ill 

FlC"iURF. D-2 

l?flft:t"lf 
l!fTfNI -lCt 

OXIDIZER CONTAINER PRESSURIZATION SYSTEM -

DF.1' AILED SCHEMA TIC 
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E. FUEL CONTAINER PRESSURIZATION SYSTEM

5'-'Cti<.m 111 

Hdium from a ground source prepressurizes th1.• LHz c�>ntain1.•r, and
�••cous hydrogen from the J-Z engine maintain• container pressure durin� 
S-IVB operation. A pressurization control module, in conjuncthm with pr'°�
S\IS-1.' switches, regulates container pressure.

April l, 1966 E-1



Section Ill 

FUEL CON'fAINER PRESSURIZATION SYSTEM INFORMATION 
ILLUSTRATIONS 

TITLE 

Fuel Container Pressurization System - Simplified Schematic 
Fuel Container Pressurization System - Detailed Schematic 

FUEL CONTAINER PRESSURIZATION SYSTEM CALLOUT LIST 

FIND 
NO. 

K200 
K200-l 
KZ00-2 
K20l 
K202 
K203 
KZ03-l 
KZ03-2 
K203-3 
K204 
K205 
KZ06 
K206-1 
K206-2 
KZ06-3 
K206-4 
K206-S 
K207 
K208 

E-2

COMPONENT 

Module• Control 
Valve. Solenoid. Control 
Valve. Solenoid. Step 
Valve, Check 
Disconnect, LHz Tank Pres,,urization 
Manifold a··•t Pressure Switch Assembly 
Switch, Pressure, Pad Safety 
Switch, Pressure, LHz Ground Fill 
Switch, Pressure 
Switch. Pressure, Flight Control 
Valve, Calibration 
Module, Repressurization 
Valve, Check 
Valve, Pump. Solenoid 
Valve, Relief 
Filter 
Valve, Control 
Tank, Repressurization 
Pressure Switch Assembly 

April 1. 1966 

PART NO. 

1B55200-1 

1A66984-1 
7851861-1 
1B55000-503 
1A67010-501 
1A67003-S01 
1A6700S-S0S 
78S1860-S39 
10414087 
1A49989-S0S 

1A49990-l 
1B53615-I 
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FIGURE E-1 

Section JJI 

I 

I 

LJ ____ _ 

K201H 

ll20t 

CiHzFROII 
JZENGINE 

FUEL CONTAINER PRESSURIZATION SYSTEM 

SIMPLIFIED SCHEMATIC 
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Section III 

DETAILED SCHEMA TIC CALLOUT LIST 

:·IND 

NO. COMPONENT PART NO. 

1 Pipe Auembly 1A43817-l 
2 Pipe Assembly 1A438Z4-l 
3 Pipe Assembly 1B5Z369-l 
4 Pipe Assembly 1A98357-l 
5 Pipe Auembly 1A98355-l 
6 Pipe Auembly 1A98356-l 
7 Pipe Assembly 1A97404-l 
8 Pipe Assembly 1 B43400-l 

9 Pipe Anembly 1B51605-1 
10 Pipe Ass�mbly 1B55Z83-l 
11 Pipe Aurmbly 1 B55Z84-l 
12 Pipe AHembly 1A92853-l 

13 Transducer, Pre••ure 1A72913-573 
14 Pipe Auembly 1B55280-1 
15 Pipe Assembly 1B43815-l 

16 Transducei.", Prr■aurr 1A72913-539 

17 Pipe Auembly lA43818-l 

18 Pipe Asumbly 1B51560-l 

19 Pipe Assembly 1B51558-l 
20 Pipe Assembly 1B51520-1 

21 Pipe Auembly 1B515Zl-l 
22 Switch, Preaaure, Dummy 8288-1 

23 Pipe Auernbly 1B54498-1 

24 Pipe Assembly 1B54368-1 

25 Pipe Assembly 1B54369-l 
26 Pipe Asaembly 1 B5830'1-l 
27 Pipe Assembly 1B58308-l 
28 Pipe Assembly 1B54515-l 

29 Transducer, Preasure 1A6855l-545 
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Section lll 

F. PNEUMATIC CONTROL SYSTEM

The pneumatic control system i• controlled by • pneumatic power-control 
module aasembly using helium supplied from 111 ground source. This module 
provide• pneumatic power to the control mcdulee. The control module• pro
vide pneumatic power for the operation of the LOX 11nd LHz vent and relief 
valves, the directional control valve, the LOX 11nd LHz fill and drain valves, 
the LOX and LH2 turbopump purge, the LOX chilldown pump purge, the LOX 
and LH2 chilldown shutoff valves, the LOX propulsive vent valve, and the 
LOX and LHz prevalves. 

Helium la used for purging the LHz fill and drain valve, LOX tank vent 
and relief valve, LOX fill and drain valve, LHz propulsive vent system, 
LOX propulsive vent system, camera lights, T. V. cameras, and the direc
tional control valve. The purge system consieta of check valves and 
restrlctors. 
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Section W 

PNEUMATIC CONTROL SYSTEM INFORMATION ILLUSTRATIONS 

TITLE PAGE 

Pneumatic Control System - Simplified Schematic F-4

Pneumatic Control System - Detailed Schematic F-8

PNEUMATIC CONTROL SYSTEM CALLOUT LIST 

FIND 
NO. COMPONENT PART NO. PACE 

Kl Disconnect, LHz Fill and Drain 1A49978-S03 C-12
l':2 Valve, LHz Fill and Drain lA-18240-S0l C-13
Kl Valve, LOX Tank Relief 1A49590-S07 
K4 Valve, LOX Tank Vent and Relief 1A48312-50l C-14 
KS Valve, LOX Chilldown R elie! P/O 1A49423-l C-16
K6 Valve, Solenoid, LOX Chilldown Pump 1A67913 C-15
K7 Pump, LOX Chilldown 1A49423-1 C-16
KS Valve, Shutoff, LOX Chilldown 1A4996S-509 C-17
K9 Prevalve, LOX 1A49968-501 C-18
Kil Disconnect, LOX Fill and Drain 1A49970-503 C-20
K12 Valve, LOX Fill and Drain 1A48240-S01 C-13
Kl3 Prevalve, LHz 1A49968-� J3 C-18
Kl4 Valve, Shutoff, LHz Chilldown 1A49965-507 C-17
KlS Pump, LHz Chilldown 1A49421-501 

Kl 7 Valve, Relief, LHz Tank 1A49591-Sl3 c-21

KlS LHz Vent Disconnect Assembly 1A48848-S03 C-22
K19 Valve, Directional Control, LHz Vent 1A49988-l C-23
K20 Valve, LHz Vent and Relief 1A482S7-l C-24
K28 Valve, Vent, LOX Propulsive 7851806-509 

K206 Module, Repressurization 1A49989-SOS 

K300 Module, Pneumatic Power Control IA5tf345-SOS F-11

K301 Sphere, Storage, Helium 1A49963-l F-12

K30.? Valve, Check, Helium 1B51361-1 F-13

K303 Switch, Pressure, Helium Safe 1A66998-S03 F-14
K304 Switch, Pressure, Helium Minimum 

Liftoff IA66996-511 F-15

KJOS Manifold and Pressure Switch A-■ombly 1BS3o15-l 

l006 Module, Helium Fill 1AS73S0-503 F-16

K307 Disconnect, Helium Control 78Sl823-503 F-17 
K30M Valve, Check, Helium 1B51361-1 F-13
K309 Valve, Check, Helium 1851361-J. F-13
K3l0 Module, Engine Pump Purge 1AS8347-S07 F-18
Klll Module, Control 1AS8347-50S F-19
K312 Switch, Pressure 7851847-525 F-20
K313 Module, Actuation Control !A49982-503 F•Zl
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PNEUMATIC CONTROL SYSTEM CALLOUT UST (CONT.) 

FIND 
NO. 

K314 
K315 
K316 
K317 
K318 
K319 
K320 
K321 
K3Z2 
K323 
K324 
K325 
K326 
K327 
K328 
K329 
K330 
K331 
K332 

K333 

K334 
K33S 
K336 
1(337 
1(338 
K339 
K340 
K341 

COMPONENT 

Module, Actuation Control 
Module, Actuation Control 
Module, Actuation Control 
Valve, Check, Helium 
Module, Actuation Control 
Module, Actuation Control 
Tank, Compreued Ca•, Control Heliwn 
Valve, Check, Helium 
Restrictor, Flow 
Restrictor, Flow 
Restrictor, Flow 
Restrictor, Flow 
Transducer, Pressure, Absolute 
Transducer, Pressure, Absolute 
Transduc;.}r, Pressure, Absolut-, 
Transducer, Pressure, Absolute 
Valve, Neec!le, Three-way 
Valve, Needle, Three-way 
Switch, Pressure, Pump Purge 

Regulator Back-up 
Switch, Pressure, Medium, Helium 

Control 
Valve, Check, Helium 
Valve, Check, Helium 
Orifice 
Restrictor, Flow 
Restrictor, Flow 
Restrictor, Flow 
Module, Actuation Control 
Restrictor, Flow 

*Del Mfg. Co.

April 1, 1966 

PART NO. 

1Aol998Z-S0S 
lA49982-S05 
1A4998Z-S0S 
1B5U61-1 
lA4998Z-513 
1Af998Z-Sl 1 
lA48857- l 
1BS1361- l 
I B40622-505 
I 8f06ZZ-505 
IB406ZZ-501 
lA48854-l 
lA.72913-547 
1A7Z913-557 
1839293-1 
1A7Z913-547 
10414087 
10414087 

1A6700Z-501 

7851830-Sl l  
1BS1361•1 
1BS1361•1 
1863206-1 
1B40622-S01 
1B406ZZ-501 
1B40622-503 
1A49982-511 
R4-80 
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F-22
F-22
F-13
F-23
F-35
F-24
F-13
F-25
F-25
F-26
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F-31
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Section ill 

DETA.J.LED SCHEMATIC CALLOUT LIST 

rum 

NO< COMPONENT PART NO. 

l Pipe Assembly 1853674-1 

z Pipe Assembly 1A96386-l 

l Pipe Assembly lB33564-l 
.. Pipe Assembly 1B32912-1 

5 Pipe Assembly 1B38030-l 
6 Pipe Assembly 1B38205-1 
7 Pipe Assembly 1A96657-1 
a Pipe Assembly 1B5493l-l 

'I Pipe Assembly 1B34773-l 

10 Pipe Assembly 1A96658-l 

11 Pipe Assembly 1A95050-1 
12 Pipe Assembly 1A95051-l 

D Pipe Assembly 1828528-1 
14 Pipe Assembly 1B62917-•l 
15 Pipe Assembly 1A92852-l 

16 Pipe Assembly 1A96405-l 
17 Pipe Assembly 1B32909-1 
18 Pipe Assembly 1B3.-923-1 
19 Pipe Assembly 1852509-1 

20 Pipe Assembly 1B57900-1 

21 Pipe Assembly 1B59189-1 

22 Pipe Assembly 1B62920-1 
23 Pipe Assembly 1B62919-l 
24 Pipe Assembly 1B62923-1 
25 Pipe Assembly 1B52550-1 

26 Pipe Assembly 1B59187-l 
27 Pipe Assembly 1B62913-1 
28 Pipe Assembly 1B58809-l 
29 Pipe Assembly 1B62918-l 
30 Pipe Assembly 1B62915-1 
31 Pipe Assembly 1B62916-l 
32 Pipe Assembly 1Bo291Z·l 
33 Pipe Assembly lB59181-l 
3.; Pipe Assembly 1B56808-l 
35 Pipe Assembly 1B58817-l 
36 Pipe Assembly 1B51252-1 

37 Pipe Assembly 1B51219-l 
38 Pipe Assembly 1BS12Z0-l 
39 Pipe Assembly 1851255-1 
40 Pipe Assembly 1A92844-l 

41 Pipe Assembly iBZ9207-l 
42 Pipe Assembly 1862914-1 
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Section Ill 

DETAILED SCHEMATIC CALLOUT UST (CONT.) 

FINO 
NO. 

43 
44 
45 
46 
47 
48 
49 
50 
51 
5Z 
53 
54 
55 
56 
57 
58 
59 
60 
61 
6Z 
63 
64 
65 
66 
67 
68 
69 
70 
71 
7Z 
73 
74 
75 
76 
77 
78 
79 
80 
81 
8Z 
83 
84 

F-6

COMPONENT 

Pipe Auembly 
Pipe Assembly 
Pipe Auembly 
Pipe Auembly 
Pipe Auembly 
Pipe Assembly 
Pipe AHembly 
Pipe Auembly 
Pipe Assembly 
Pipe Aueml'-ly 
Pipe Assembly 
Pipe Assembly 
Pipe Auembly 
Pipe Auembl)• 
Pipe Auembly 
Pipe Auembly 
Pipe Assembly 
Pipe Assembly 
Pipe Auembly 
Pipe Auembly 
PiiM' A•.embly 
Pipr Aut!>mbly 
Pipe Auembly 
Pi� Auembly 
Pi� A••embly 
Pipe Auembly 
Pipe A••embly 
Pip.e Auembly 
i>ipe Aut!>n1bly 
Plpe Auembly 
Pipe Auembly 
Pipe A• •embly 
Pi� Auembly 
Pi� A•Hmbly 
Pipe A1urmbly 
Pipe Auembly 
Pipe Auembly 
P:.pe AHembly 
Pipe AHembly 
Pipe Auembly 
Pipe �'-••en-.bly 
Pipe A .. embly 

A5,,ril l, 1966 

PART NO. 

1A96396-l 
1B54932-l 
1B51567-1 
1B51566-1 
1B51224-1 
lA96659-l 
1B34766-l 
1A95048-l 
lA95049-l 
1A74417-l 
1A74418-1 
1B54166-l 
1A45047-l 
1A95046-l 
1A96662-l 
1A95042-1 
1B37302-l 
1B3731S-l 
1B40931-l 
1B43396-1 
1B3Z914-l 
lBSl 775-1 
1B43398-1 
lB32910-l 
1B51227-l 
1A97227-l 
1A95044-l 
1A95045-l 
1B34770-l 
1A92864-l 
1A96663-l 
1B38321-l 
1B3832Z-l 
1A96661-l 
1B44116-1 
1BS493Z-1 
1B43554-1 
1B442Z0-1 
lBSlSZZ-1 
1B51254-l 
1B51Z53-1 
1B56604-l 



Section ill 

DETAILED SCHEMATIC CALLOUT LIST (CONT.) 

FIND 
NO. COMPONENT PART NO. 

85 Pij>P. Auembly 1B56603-l 
86 Pipe A1uembly 1B51618-l 
87 Pipe Auembly lBSl 788-1 
88 Pipe A••embly lBSl 792-1 
89 Pipe Auembly lBSl 790-1 
90 Pipe Auembly 1B51791-1 
91 Pipe Auembly lBSl 789-1 
92 Pipe Auembly lBSl 788-1 
93 Pipe Aai,embly lBSl 792-1 
94 Pipe Auembly lBSl 790-1 
95 Pipe Auembly 1B51575-1 

96 Pipe Auembl)• 1B51576-l 

97 Pipe Auembly 1BS1580-l 
98 Pipe As•embly 1B51577-l 
99 Pi;>e Auembly 1B51578-l 

100 Pipe Assembly 1B51579-1 
10:. Camera Light 50Ml0224-l 
102 Tube A.uemblr 10M12047-l 
103 T. V. Camera SOM.12584-1 
104 Tube Assembly 10Ml2048-i 
105 Camera Light 50Ml02Z4-l 
106 Tube Assembly 10Ml2049-l 
107 T. V. Camera 50Ml2583-l 
108 Pipe Assembly 1B51561-1 
109 Pipe Auembly 1B51551-1 
110 Pipe Auembly 1B51552-1 
111 Pipe Assembly 1B51529-l 
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Section Ill 

PNEUMATIC POWER CONTROL MODULE, PART NO. 1AS834S-505 

The pneumatic power control module (K300) regulates helium !rom the 
ground source and supplies pneumatic power for the control o! the control 
modules in this eystem. The module consbt• of & filter, regulator, shutoff 
,,alve, and vent valve. 

1. VENDOR: Vinson Mfg. Co. (p&rt no. A-62390-501)
2. LOCATION: On thrust structure between stringer 7 and 8
3. SERVICE: Helium and electrical
4. TEMPERATURE (operating): -87.Z to +74°C (-125 to +165°F)
5. PRESSURE:

a. Operating:
(1) Port no. 2: 2100 + 70 N/crr.'· (3100 + 100 psig)
(2) Ports no. 3 and 4: 327 ,:t 17. Z Niemi (475 .± 25 psig)

b. Proo£:
(1) Ports no. 1 and 4: 1700 N/crd- (2400 psig) applied

simultaneously
(2) Porta no. 2 and 3: 3300 N/ cm1 (4800 psig) applied

simultaneously
c. Burst:

(1) Porte no. 1 and 4: 2800 N/cm2 (4000 psig) applied
simultaneously

(2) Ports no. Zand 3: 5500 N/cm'- (8000 psig) applied
simultaneously

6. LEAKAGE:
a. External: 1 scch (O. 06 scih) max at operating pressure and

temperature
b. Internal: 160 seem (10 ■cim) mAX with inlet pressure at 2100 +

70 N/cm2 (3100 + 100 p■ig} with temperature -87°C (-125°F) -
7. ELECTRICAL CHARACTERISTICS:

a. Operating voltage: 24 to 30 Vdc
b. Operating current: l. 5 A at ZS Vdc
c. Drop-out voltage: 8 Vdc �. Z Vdc- min

8. FILTER ELEMENT:
a. Remove particle• of 10-1 cm (10 microns) or larger.
b. Element must be at lea.l 98 percent efficient.
c. 2240 N/ cm2 (3250 psig) min collapse differential pressure

9. REMARKS: This page reflect■ information on DAC drawing 1AS834S
rev Mand AEO•a through R.
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Section m

HELIUM STORAGE SPHERE, PART NO. 1A499b3-l 

The helium storage sphere (K301) •tore• and provides regulated helium 
!or the operation o{ the pneumatic power cc,ntrul module (K300) after liftoff. 

1. VENDOR: Airtek Dynamics, Inc. (part no. 4425009-901)
2. LOCATION: On thrust structure between stringer 7 and 8
3. SERVICE: Helium
4. TEMPERATURE (operating): -40 to +99°C (-40 to +Zl0°F) 
S. PRESSURE:

a. Operating: 0 to 2200 N/cmZ (O to 3200 psig)
b. Proo!: 3300 N/ cmZ (4800 paig)
c. Burst: 6000 N/cm2 (8000 psig)

6. LEAKAGE: External: 1 x 10-3 seem (0. 06 x 10-3 in3 /s) max with
2200 N/ cm2 (3200 psig) applied

7. REMARKS: This page reflects information on DAC drawing 1A49963
rev J.

F-12 April 1, 1966 



Section lll 

HELIUM CHECK VALVE, PART NO. 1B51361•1 

The helium check valves (K302, K308. K309. K317, K321, K334, and 
K335) are used in the pneumati.c control system to prevent reverse flow of 
regulated helium. 

1. VENDOR: The Lanagan Co. Inc. (part no. 9023 7) 
2. LOCATION:

a. K30Z: Inside aft skirt between stringer Z lA and 22A in purge
line to LHz fill and drain valve

b. K308: On thrust structure, between stringer 6A and SA in fill
line to helium fill module

c. K309: On thrust structure, between �tringer 9A and 10 i11 purge
line to LOX tank vent and relief valve

d. K317: Inside aft skirt, between stringer ZZA and ZJA in purge
line to LOX !ill and drain valve

e. K3Zl : Inside aft skirt, between stringer 21A and 22A in purge
line to directional control valve

f. K334: On thrust structure, between atringer 17 and 18 in purge
line to LOX tank vent and relief valve

g. K335: On thrust structure. between stringer, 17 and 18 in 
purge line to LOX propulsive vent ay stem

3. SER VICE: Helium
4. TEMPERATURE (operating): -184 to +71°C (•300 to +l60°F) 
S. PRESSURE:

a. Proo£: 3300 N/ cm2 (4800 paig)
b. Burst: 6000 N/ cmZ (8000 psig)

b. LEAKAGE:
a. External: 1 scch (O. 06 scih) max at operating pressure and 

temperature
b. Internal: 80 seem (5 scim) max at operating pressure and

temperature
7. REMARKS: This page reflects information on DAC drawing 1B51361

rev C.
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Section m

HELIUM SAFE PRESSURE SWITCH. PART NO. 1A6b998-503 

The heliurn safe pressure switch (K303) is part of the manifold and pres
•ure switch assembly (K305). The switch indicatea helium safe pressure in 
the storage sphere (K301). 

1. VENDOR: Frebank Co. (part no. 8221-4) 
z. LOCATION: On thrust structure between stringer 11 and 11A
3. SERV ICE: Helium and electrical
4. TEMPERATURE (operating): -73 to +74°C (-100 to tl65°F) 
S. PRESSURE:

a. Operating: ZZOO N/cm2 (3200 paia)

b. Proof: 3300 N/crrr (4800 psia)
c. Burst: 6000 N/crn2 (8000 psia)
d. Actuation: 1140 + 70 N/cm2 (1650 + 100 psia)
e. Deactuation: 1000! 70 N/crnl (1450 .:!: 100 psia)

6. LEAKAGE: External: l x 10-7 cml /• (0.06 x 10-7 in3 /s) max
with ZZ00 N/ cm2 (3200 psia) applied

7. ELECTRICAL CHARACTERISTICS:
a. Type: Double-pole double-throw
b. Insulation resistance: 100 Mn min at 500 Vdc
c. Contact voltage drop: 50 mV max at l A. 30 Vdc for each set

of contacts
8. REMARKS: This page reflects information on DAC drawing 1A66998

rev M.
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Section 111 

MINIMUM LIFTOFF PRESSURE SWITCH, PART NO. 1A66996•Sll 

The minimum liftoff pressure switch (Kl04) ia part of the manifold and 
pressure switch assembly (K30S). The switch indicate• helium minimum 
lifto!! preHure in the storage sphere (KlOl). 

1. VENDOR: Frebank Co. (.t:\art no. 8ZZ1-7)
z. LOCATION: On thrust structure between •tringer 11 and l lA
3. SERVICE: Helium and electrical
4. TEMPERATURE (operating): -ZO. S to +49°C (-5 to +120°F)
S. PRESSURE:

a. Operating: ZZOO N/cm.: (3200 psla)
b. Prno£: 3300 N/cm2 (4800 pea)
c. Bunt: 6000 N/cm1 (8000 psi.a)
d. Actuation: 2000 N/ cm2 (3000 p•ia)
e. Deactuatio-n: 1920 N/cm2 (2790 pea)

6. LEAKAGE (external): 1 x 10•7 cm1 /• (0.0b x 10-7 in> /1ec) max
with 3000 N/ cm2 (4000 psia) applied

7. ELECTRICAL CHARACTERISTICS:
a. Type: Double-pole double-throw
b. Insulation resistance: 100 Mn mi.n at 500 Vdc
c. Contact voltage drop: SO mV mall at 1A, 30 Vdc £or each set

of contact•
8. REMARKS: This page reflect• information on OAC drawing 1A66996

rev T.
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Section Ill 

HELIUM FILL MODULE, PART NO. 1AS7350-503 

The helium fill module (K306) relieves excess pressure and vents storage 
sphere (K301). The module consists of a check valve, solenoid valve, and a 
pressure relief valve. 

1. VENDOR: Fairchlld Hiller Corp. (part no. 64-820-02)
z. LOCATION: On thrust structure between stringer 9 and 10
3. SERVICE: Helium and electrical
4. TEMPERATURE (operating): -87.2 to +74°C (-125 to +16Sc,F) 
S. PRESSURE:

a. Operating: 300 to 2200 N/cm1 (500 to 3200 psig)
b. Proof: 3'.:>00 N/cm1 (4800 paig)

c. Burst: 6000 N/cml (8000 psig)
6. LEAKACiE:

a. External: l scch (0, 06 scih) max throughout the operating
pressure and temperature range.

b. Internal: 80 seem (5 sclm) max throughout the operating
pressure and temperature range.

7. ELECTRICAL CHARACTERISTICS:
a. Operating voltage: 24 to 30 Vdc
b. Insulation resistance: 100 Mn min at 500 Vdc
c. Current draw: 1. S A  max
d. Pull-in voltage: 18 Vdc max
e. Drop-out voltage: 8 Vdc max, Z Vdc min

8. REMARKS: This page reflects information on DAC drawing l AS 7350
rev D and AEO' s through H.
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Section Ill 

HELIUM CONTROL DISCONNECT. PART NO. 7851823-S03 

The helium control disconnect (K307) l• a male-type coupling nipple with 
an internal aealing poppet to prevent reverse fiow after diaconnect. Thi• 
couplins allows ground helium connection !or !illin& of the pneumatic control 
•y•tem.

l, VENDOR: On Mark Coupling Corp. (part no. 1198004-02) 
2. LOCATION: Aft umbilical plate en a!t skirt

3. SER VICE: Helium
4. TEMPERATURE (operating): •40 to +71°C (•40 to +160°F)
5. PRESSURE:

a. Operating: 2100 N/cm2 (3100 psig)
b. Proof: 3200 + 30 N/ cmZ (4650 + 50 p1ig)
c. Burst: 5340 N/cm2 (7750 ptig)-

6. LEAKAGE:
a. External: 160 seem (10 scim) max at 2000 + 70

N/crd- (3000 + 100 psig) -

b. Internal: 16 seem (1 acim) max
7. REMARKS: This page refiects in!ormation on DAC drawing

7851823 rev M.
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Section ll1 

ENGINE PUMP PURGE CONTROL MODULE. PART NO. 1A58347-S!J 

The engine pump purge control module (K310) supplies controlled pneu ... 
matic power for purging of the fuel and LOX turbopump. The module con
sists of a restrictor and a solenoid valve. 

1. VENDOR:
z. LOCATION: On thrust structure between stringe, 6A and 8A 
3. SER VICE: Helium and electrical
4. TEMPERATURE (operating): -87 to +71°C (-125 to +160°F) 
5. PRESSURE:

a. Operating: 327 -+- 17 N/cm1 (475 + 25 psig)
b. Proof: 520 N/cm1 (750 paig) -
c. Burst: 862 N/cfd. (!ZS0 F•ig)

6. LEAKAGE:
a. External: 1 seem (0. 06 acim) max at operating pressure and

temperature.
b. Internal: 10 ucm (O. 61 scim) max with inlet pressure at

327 + 17 N/ cml .f75 + ZS psig with temperature -53. s0c

(-6s°F).
-

7. ELECTRICAL CHARACTERISTICS:
a. Insulation reaistance: 100 MO min at 500 Vdc
b. Current draw: 1. SA max at operating pressure
c. Pull-in voltage: 18 Vdc max
d. Drop-out ,·oltage: 8 Vdc max, Z Vdc min

8. RE1'-1ARKS: This page re!lecu ln!ormation on DAC drawing
1A58347 rev P.
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Section W 

LOX CHlLLDOWN PUMP PURGE CON·tROL MODULE, PART NO. 
1A58347•505 

The LOX chilldown pump purge control module (K311) supplies controlled 
pneumatic power for the purging o! the LOX chilldown pump. The module 
consists of a restrictor and a •olenoid valve. 

1. VENDOR:
2. LOCATION: On thrust structure between stringer 15 and 16
3. SERVICE: Helium and electrical
4. TEMPERATURE (operating): -87 to +71°C (-125 to +160°F) 
5. PRESSURE:

a. Operating: 327 + 11 N/cni- (475 + 2S psig)
b. Proof: SZO N/cml (750 psig)

-

c. Burst: 860 N/crd (12S0 psig)
6. LEAKAGE:

a. External: 1 seem (O, 06 acim) max at operating pressure
and temperature

b. Internal: 10 seem (O. 61 scim) max with inlet pressure at
327 + 17 N/ cm2 (475 + 2S psig) with temperature -540°C
(-6S°F) 

-

7. ELECTRICAL CHARACTERISTICS:
a. Insulation resistance: 100 Mn min at 500 + 50 Vdc
b. Current draw: 1. SA max at operating pressure and

temperature, with 28 Vdc applied to terminals
c. Pull-in voltage: 18 Vdc max
d. Drop-out voltage: 8 Vdc max, 2 Vdc min

8. REMARKS: This page reflects information on DAC drawing
1A58347 rev P.
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Section m

LOW PRESSURE SWITCH. PART NO. 7851847-SZS 

The low pressure switch (K31Z) serves as a regulating .function .for the 
solenoid valve located in the LOX Chilldown Pump Purge Control Module 
(K311). 

1. VENDOR: Freband Co. (part no. 8261-8)
z. LOCATION: On thrust structure between stringer 15 and 16
3, SERVICE: Heli\lm and electrical 
4. TEMPERATURE (opeiating): -74 to +sz0c (-100 to +1ZS°F) 
S. PRESSURE:

a. Operating: 60 N/cm2 (80 psia)
b. Proof: 83 N/crn1- (lZ0 psia)
c. Burst: 100 N/crn1- (ZOO psia)
d. Actuation: 36 N/ cm2 (53 psia)
e. Deactuation: 34 N/ cml (49 psia)

6. LEAKAGE (external): 1 x 10-7 cm3 /1 (0. 06 x 10-7 in3 /sec) max with
83 N/cm1 (120 psia) applied

7. ELECTRICAL CHARACTERISTICS:
a. Insulation -reaistan.ce: 100 MO min at 500 Vdc
b. Contact vcltage drop: SO mV max at lA, 30 Vdc .for each set 

of contacts
8. REMARKS: This page .refiecta information on DAC drawing

7851847 rev AC and AEO AD.
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Section W 

ACTUATION CONTROL MODULE, PART NO. 1A4998Z-503 

The actuation control module (K313) provide■ pressure-regulated helium 
for the pneumatic control of the LOX prevalve (K9), LHz prevalve (Kl3), LOX 
chilldown shutoff valve (K8), and the LHz cbilldown ehutoff valve (Kl4). The 
module consists of two solenoid valve•. 

1. VENDOR: Clary Dynamic• Corp. (part no. 525094)
z. LOCATION: Inside aft skirt at atringer 32

3. SERVICE: Helium and electrical
4. TEMPERATURE (operating): .34 to +74°C (-30 to +165°F)
5. PRESSURE:

a. Operating: 327 ± 17 N/ cm2 (4 75 ! 25 psig
b. Proof: 520 N/cm1 (750 paig)
c. Burst: 862 N/cm1 (1250 paig)

6. LEAKAGE:
a. External: 1 scch (C. 06 acih) max at operating pressure and

temperature
b. Internal: 20 accm (1. 22 •elm) max at operating temperature

with 327 ! 17 N/ cml (4 75 ± 25 paig) applied at port no. 1 and
no. 4

7. ELECTRICAL CHARACTERISTICS:
a. Operating voltage: 24 to 30 Vdc
b. Insulation resistance: lO0Mtl min at 500 Vdc
c. Current dt'aw: 1. 5 A max
d. Pull-in voltage: 18 Vdc max. 5 Vdc min
e. Drop-out voltage: 8 Vdc max, 1. 5 Vdc min

8. REMARKS; Thia page reflect• in!ormation on DAC drawing
1A49982 rev V and AEO 1 s through z.
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Section 111 

ACTUATION CONTROL MODULE, PART NO. lA49982-505 

The actuation control module (K3!4) provides pressure-regulated helium 
for the pneumatic control of the LOX fill and drain valve (KlZ).

The actuation control module (K315) provide• pressure-regulated helium 
for the pneumatic control of the LOX tank vent and relief valve (K4). 

The actuation control module (K316) provides pressure-regulated helium 
for the pneumatic control of the LH2 fill and drain valve (KZ). Each module 
consist• of two solenoid valves. 

1. VENDOR: Clary Dynamic• Corp. (part no. 520941)
z. LOCATION:

a. K314: Inside aft skirt. between stringer Z6A and 27A.
b. K315: On thrust structure. between stringer 15 and 16.
c. K316: Inside aft skirt, at stringer 21A.

3. SERVICE: Helium and electrical
4. TEMPERATURE (operating): -34 to +74°C (-30 to +16S°F) 
5. PRESSURE:

a. Operating: 327 + 1·1 N/cm2 (475 + ZS psig)
b. Proof: 520 N/ cm.? (750 psig)

-

c. Burst: 862 N/cm:. (12S0 psig)
6. LEAKACE:

a. External: 1 scch (O. 06 scih) max at operating pressure and
temperature.

b. Internal: 20 seem (1. 22 scim) max at operating temperature
with 327 + 17 N/cmZ (475 + ZS psig) applied at port no. 1.

7. ELECTRICAL CHARACTERISTICS:
a. Operating voltage: Zf to 38 Vdc
b. Insulation resist.nee: l 00MtJ min at 500 Vdc
c. Current draw: 1. 5 A max
d. Pull-in voltage: 18 Vdc max, 5 Vdc min 
e. Drop-out voltage: 8 Vdc max. 1. 5 Vdc min

8. REMARKS: Thi• page reOect• in!ormation on DAC drawing
1A49982 rev V anc! AEO'• through z.
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Section Ill 

ACTUATION CONTROL MODULE, PART NO. 1A49982-513 

The actuation control module (K31S) provide• preuure-regulated helium 
for the pneumatic control of the LHz vent &nd relief valve (K20). The module 
consists of two solenoid valves. 

1. VENDOR: Clary Dynamics Corp. (p&rt no. 527081)
2. LOCATION: Inside forward skirt, between stringer 13 and 17
3. SERVICE: Helium and electrical
4-. TEMPERATURE (operating): -34. 5 to +74°C (-30 to +165°F) 
5. PRESSURE: 

a. Operating: 327 + 17 N/ cml. (◄75 + ZS psig)
b. Proof: 520 N/cmZ (750 paig)

-

c. Burst: 862 N/cmZ (1250 psig)
6. LEAKAGE:

a. External: l scch (O. 06 scih) max at operating pressu!'e and
temperature

b. Internal: 20 seem (1. 22 scim) max at operating temperature
with 32 7 + N/ cmil (4-75 + 25 psig) applied at port no. 1.

7. ELECTRICAL CHARACTERISTICS:
a. Operating voltage: 24- to 30 Vdc
b. Insulation resist.ance: 100 Mn min at 500 Vdc
c. Current draw: 1. 5 A max
d. Pull-in voltage: 18 Vdc max, 5 Vdc min
e. Drop-out voltage: 8 Vdc max, 1. 5 Vdc min

8. REMARKS: This page re!lects information on DAC drawing
1A4-9982 rev V and AEO's through Z.

April 1, 1966 F-23



Section Ill 

CONTROL HELIUM COMPRESSED GAS TANK, PART NO. 1A48857-1 

The control helium compressed gaa tank (K3ZO) maintains relative con-
stant pneumatic pressure in the pneumatic control system. 

1. VENDOR: Airtek Dynamics (part no. 44ZSCIOZ-901)
z. LOCATION: On thrust structure, between stringer 6A and 8A
3. SERVICE: Helium
4. TEMPERATURE (operating): -87 to +71°C (-l ZS to +160°F)
5. PRESSURE:

a. Operating: 0 to 1100 N/cm1 (O to 1600 psig)
b. Proof: 1 700 N/ cm1 (Z400 peig)
c. Burst: 3000 N/ cml (4000 psig)

6. LEAKAGE: None
7. REMARKS: This page reflects information on DAC drawing

1A48857 rev C and AE0 1s through H.
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Section m

FLOW RESTRICTOR, PART NO. lB40622-S05 

The fiow restrictors (K322 and K323) are u•ed to regulate flow in the 
pnewnatic control system. 

l. VENDOR: Del M!g. Co. (part no. 10183-30)
2. LOCATION:

a. K32Z: Inside aft skirt. at stringer 19A in purge line to LHz
fill and drain valve.

b. K323: Inside a!t skirt. between stringer ZZA and 23A in purge
line to LOX till and drain valve.

3. SER VICE: Helium
4. TEMPERATURE {operating):

a. Internal: -183 to +71°C (-297 to +160°F)
b. External: -87 to +11°c (-125 to +l60°F)

5. PRESSURE:
a. Operating: 2200 N/cml (3200 psia)
b. Proo!: 4400 N/cml (6400 psia)
c. Burst: 8830 N/cml (12800 psia)

6. FLOW fATE: 245 ±. 3 seem (15 ±. 2 scim) �t a temperature of
21 + 11 C (70 + 20°F) with a pressure differential of 2200 N/cml 

(3200 psia) -
7. REMARKS: This page reflects in£ormation on DAC drawing

1B40622 rev E and AEO F. 

April 1. 1966 F-25



SectionW 

FLOW RESTRICTOR, PART NO. 1B40622-501 

The flow restrictor (K324, K337, and K338) are used to regulate flow in 
the pneumatic control system. 

1. VENDOR: Del M!g, Co. (part no. 10183-10)
2. LOCA TlON:

a. K324: Inside forward skirt. at strin1er 19 in purge line to LHz
vent directional valve.

b. K337: On thrust structure, at atri111er 18 in purge line to LOX
propulsive vent system.

c. K338: Inside forward skirt. at •tringer 14 and 15 in purge line
�o LHz propulsive vent system.

3. SERVICE: Helium
4. TEMPERA TORE (operating):

a. Internal: -183 to +11°c (-Z97 to •U,0°F)
b. External: 87 to +71°C (-US to •U,C°F)

S. PRESSURE:
a. Operating: 2200 N/ cm1 (]ZOO pd.-)
b. Proof: 4400 N/ cm1 (640(, pa AA)
c. Burst: 8830 N/cm1 (12800 p•t.)

6. FLOW RATE: 28330 + 4000 ucm (UZI• lO nim) at a temperature
of 21 + 7°C (70 + 20°F) with a pr•HW'• dil:f•t•Dlial o( Z200 N/cml
(3200 psia)

-

7. REMARKS: This page reflects in!orm.iatioo on DAC drawing
1B40622 rev E and AEO's F.
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Section Ill 

FLOW RESTRICTOR, PART NO. 1A48854•1 

The flow reatrictor (K325) is used to regulated flow in the pneumatic 
control system. 

1. VENDOR: Del Mfg. Co. (part no. 10178•10)
2. LOCATION: On thrust structure between stringer 15 and 16 in

purge line to LOX chilldown pump
3. SERVICE: Helium
4. TEMPERATURE (operating):

a. Internal: -183 to +11 °c (-297 to H60°F)
b. External: 87 to +71°C (-125 to +lu0°F) 

S. PRESSURE:
a. Operating: 360 N/cml (530 paia)
b. Proof: 731 N/cml. (1060 paia)
c. Burst: 1460 N/cm2 (2120 psia)

6. FLOW RATE: 16000 + 1600 seem (950 + 95 acim) at a temperature
of 21 ! 11 °c (70 ,! zo°F) with a preseure di!!erentlal of 327 N/ cm"
(475 psia).

7. REMARKS: This page reflects information on DAC drawing
1A48854 rev D.
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5':ction W 

ABSOLUTE PRESSURE TRANSDUCER. PART NO. 1A72913-s,n 

The absolute pressure transducer. (K326 and K329) aense the helium 
pressure in the purge lines. 

l. VENDOR: Giannini Controls Corp. (part no. 451319AH-547) and
Bourn• Inc. (part no. 2004209503)

2. i.OCATION:
a. K3Z6: On thrust structure, between atringer 5 and 6
b. K329: On thrust structure, between atrlnger 15 and 16 

3. SERVICE: Helium and electrical
4. TEMPERATURE (operating): -74 to +8S°C (-101 to +18S°F)
5. PRESSURE:

a. Operating: 0 to, 103 N/cm2 (Oto 150 pala)
b. Proof: 155 N/cm2 (225 paia)
c. Burst: 258 N/cm2 (375 psla)

c,. LEAKAc:;E: 1 x 10-6 cm3 /s (0. 06 x 10•6 ln3 /s) max with 100 N/cmZ 

(US psia) applied
7. ELECTRICAL CHARACTERISTICS: Insulation resistance: 50 Mn

min at 200 Vdc between all insulated conductor• and case
ti. REMARKS: This page reflects lnformation on DAC drawing 

1A7291l rev V. 
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Section W 

ABSOLUTE PRESSURE TRANSDUCER, PART NO. IA729U-SS7 

The abeolute pressure transducer (K327) •eue■ tbe hellwn preuure in 
the pneumatic power control module (K300). 

1. VENDOR: Giannini Controls Corp. (part no. 4�ll19AL-SS7)
2. 1,0CA TION: On thrust structure, between etringer S anc! 6.
3. SER VICE: Helium and electrical O 0 
4. TEMPERATURE (operating): -74 to +85 C (-101 to +185 F)
S. PRESStJRE:

a. Operating: 0 to 450 N/cmZ (Oto 6S0 paia)
b. Proof: 6 72 N/ cm1 (975 psia)
c. Burst 1120 N/cmZ (1625 psia)

6. LEAKAGE: l x 10-6 cm' /s (0. 06 x 10-6 in3 /s) max with 403
N/ cm1 (585 psia) applied

7. ELECTRICAL CHARACTERISTICS (insulation resistance): SO Mn
min at ZOO Vdc between all insulated conductors and case

8. REMARKS: This page reflects information on DAC drawing
1A7Z913 rev V.
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Section m

ABSOLUTE PRESSURE TRANSDUCER. PART NO. 1B39293-1 

The absolute preuure transducer (K328) senses the helium preesure in 
storage sphere (K30l).

1. VENDOR: Statham lnitrument, Inc. (part no. 16466-3. SM)
z. LOCATION: On thrust structure, between stringer 6A and 8A
3. SERVICE: Helium and electrical
4. TEMPERATURE (operating): -196 to +74°C (-320 to +16S°F)
S. PRESSURE:

a. Operating: 2400 N/cml (3500 psia)
b. Proof: 362 N/cm1 (5250 psia)
c. Burst: 6030 N/cml (8750 psia)

6. ELECTRICAL CHARACTElUSTICS:
a. Operating volt.age: 28 ♦ 4 Vdc
b. Insulation reainan('e: 100 Mll min at 100 Vdc
c. Current draw: 60 mA max at 28 Vdc

7. REMARKS: Th;■ page reRect• in!ormation on DAC drawing
1B39Z93 rev J and AEO K.
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Section W 

THREE-WAY NEEDLE VALVE, PART NO. 10414087 

The three-way needle valve• (K330 and K331) are manually operated and 
located in the purge line. 

1, VENDOR: Benton Corp. (part no. B-15600) 
z. LOCATION:

a. K330: On thruat atructure, between atrlnger SA and 6
t,. K331: ln•lde aft •klrt, between atrlnger ZSA and 26A

3. SER VICE: Helium
4. TEMPERATURE (operatlna): .74 to +29o0c (-100 to +sso

°
F)

5. PRESSURE:
k• Operating: 2000 N/ cml. (3000 palg) 
b. Proo!: 3100 N/cml. (4500 palg)
c. Bur at: 5200 N/ cm1 (7300 pslg)

6. REMARKS: Thi• page renecu ln!ormatlon on drawing 10414087.
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Section ID 

PUMP PURGE REGULATOR SACK-UP PRESSURE SWITCH, PART NO. 
1A67002-501 

The pump purge regulator back-up preuure ewltch (K332) eerve• a 
regulating function !or the eolenold valve in module (K 310). 

1. VENDOR: Frcbank Co. (part no. 8220-1)
2. LOCA TlON: On thruat •tructure, between stringer 6A and SA
3. SER VICE: Helium and electrical
4. TEMPERATURE (operating): -129 to +71°C (-200 to +160°F)
5. PRESSURE:

a. Operating: 400 N/ cm2 (600 peia) 
b. Proof: 620 N/cmZ (900 psia)
c. Burst: 1000 N/cm' (1500 psia}
d. Actuation: 90 N/cml. (130 psia)
e. Deactuatlon: 7Z N/cmZ (105 psia)

6. LEAKAGE: 
a. External: 1 x 10·7 cmJ /a (0. 06 x 10•7 in1 /1) max with

520 N/ cml (750 psla) applied
b. Internal: 1 x 10-7 cm'/• (0.06 x 10-7 in1 /•) max with

SZ0 N/cm1 (750 p•ia) applied
7. ELECTRICAL CHARACTERJSTICS:

a. Insulation reeistance: 100 Mn min at 500 Vdc between all
insulated points and between all insulated conductors and the
case

b. Contact voltage drop: l00 mV max at l A, 30 Vdc in both the
actuated and deilctuated po•ltion for each eet of contacts

8. REMARKS: Thia page retlecta in!ormation on DAC drawing
1A6700Z rev N and AEO P.

F-3Z April 1, 1966 



Section lll 

HELIUM CONTROL, MEDIUM PRESSURE SWITCH, PART NO. 7851830-511 

The helium control preuure switch (K333) controls the 1huto!f valve in 
the pneumatic power control module (K300). 

1. VENDOR: Frebank Co. (part no. 8259 ... ?)
2. LOCATION: On thrust structure, between stringer 7 and 8
3. SER VICE: Helium and t.lectrical
4. TEMPERATURE (operating): -54 to +71°C (-65 to +160°F)
S. PRESSURE:

a. Operating:
(1) Actuation: 321 + 7 -10 N/cm2 (465 +10 -15 psia)
(2) Deactuation: 310 + 10 -7 N/cm2 (450 +H -10 psia)

b. Proo!: 1600 N/cm2 (2400 ysia)
c. Burst: 3000 N/ cm1 (4000 ;:>Sia)

6. LEAKACiE (external): 1 x 10- 7 cm3 /1 (O. 06 x 10-7 in3 /1) max with
1 700 N/ cm2 (2400 psig) applied

7. ELECTRICAL CHARACTERISTICS:
a. Insulation resistance: 100 MO min at 500 Vdc between all

insulated conductor• and caae
b. Contact voltage drop: 100 mV max at lA, 30 Vdc for each

1et of contact•
8. REMARKS: Thie page rellect• information on DAC drawing

7851830 rev AA.
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Section lll 

FLOW RESTRICTOR, PART NO. 1B40622-S03 

The fiow restrictor (K339) is uaed tc regulate fiow in the pneumatic con
trol ayatem. 

l .  VENDOR: Del Mfg. Co. (part no. 10183•20)
z. LOCATION: On forward tank cover, in purge line to camera lights

and T. V. camerae.
3. SERVICE: Helium
4. TEMPERATURE (operating):

a. Internal: -183 to +11°c (-297 to +160°F)
b. External: -87 to +71°C (-125 to +160°F)

S. PRESSURE:
a, Operating: 2200 N/cml. (3200 paia) 
b. Proo!: 4400 N/ cml. (6400 psia)
c. Burst: 8830 N/crnl. (12800 psia)

6. FLOW RATE: 141600 .± 20500 accm (8640 .:!: 1250 acim) at a tempera
ture of Zl + 7°C (70 + 200F) with a pressure differential 0£ 2200
N/cml. (3ZOO psia) -

7, REMARKS: Thia page reflect• il\!ormation on DAC drawing 
1B4062Z rev E and AEO F. 
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Section W 

ACTUATION CONTROL MODULE, PART NO. lA49982-511 

The actuation control module (K319) provide• preuure-reaulated heUum 
tor the pneumatic control of the directional control valve (Kl 9). 

The actuation control module (K340) provide■ preuure-regulated beliu.m 
for the pneumatic: control of tho LOX propullive vent valve (K28). Each 
module consiatl of two ■olenoid valve■• 

l. VENDOR: Clary Dynamic■ Carp. (part no. 527080)
2. LOCATION:

a. K319: Inside forward akbt. batwnn 1tringer 13 and 17
b. K340: On thrust atructure, betwewn ■trlnger 18 and 19

3. SERVICE: HeUum and elecu&ul
4. TEMPERATURE (operatina): •lt to +7f°C (•30 to +16S°F)
S. PRESSURE:

a. Operating: 327 t 17 N/cm' C•US ♦ ZS p■ig)
b. Proo!: SZO N/cm" (750 p1t1)

-

c. Burst: 860 N/cm1 (1250 p•l1)
6. LEAKACiE:

a. External: 1 scch (O. 06 •clh) max at operating preasure ar,d
temperature

b. Internal: 20 accm (l. 22 ■dm) max at operating temperature
with 3 27 t 17 N/cml (4ZS ♦ 2S p■i&) applied at port no. l.

7. ELECTRICAL CHARACTERISTICS:
a. Operating voltage: 24 to )8 Vdc
b. Insulation resistance: 100 MO mba at 500 Vdc
c. Current draw: 1. 5 A max
d. Pull-in voltage: 18 Vdc m&x, S Vdc min
e. Drop-out voltage: 8 Vdc max, 1. S Vdc min

8. REMARKS: Thi■ page reClect• in!ormation on DAC drawing
1 A49982 rev V and AEO'• through z.

Ap1'il l, 19( 6 F-3S



ILANI PAGE 



Ci. J -z ENGINE SYSTEM

Section Ill 

The 889,000 N (200,000 lbf) thruat, high-performance, LOX and LHz 
J-2 engine powers the S-IVB atage during thr 5-IVB portion of Saturn IB 
powered flight. The engine feature■ a sinale tubular-wall, bell-shaped thrust
chamber and two independently driven turbopumpe. A aingle ga• generator
dr-ives both the LOX and LHz turbopump1 independently. A CiHe engine
mounted tank supplies CiHe pressure for en1ine valve actuation, The J-2
engine systems are: propellant feed. pneumatic-electrical control. gas
generator and exhaust. thrust chamber and aimbal. atart. and flight
instrumentation.

April 1, 1966 G-1



Section W 

J-2 ENGINE SYSTEM INFORMATION ILLUSTRATION

TITLE 

J-2 Engine System - Schematic

J-2 ENGINE SYSTEM CALLOUT LIST

FIND 
NO. COMPONENT PART NO. 

K-100 Valve Fast Shutdown •556970
K401 Regulator Assembly •556948

K-102 Accumulator, OHe 0703000-21 
K-&Ol Valve, Purge Control *557823

K-104 Spark Plug, Oas Generator (2) *651385

K-105 Oas Generator Assembly •302676-21
K-&06 Fuel Turbopump Assembly *459000-31
K-&07 Valve, Fuel Bleed *309036
K-108 Valve, Control, Start Tank Discharse 0555767
K-&09 Valve, Discharge, Start Tank 0308726 

KUG Start Tank Assembly 03()3439 

KUl Valve, Vent and Relief, Start Tank 11t557180 

K-& l.? Package, Tank Support and Fill Valve *557756
K-&U Valve, Main Fuel 0408474
IHH Valve, Turbine Bypass 0408022
K-IU Thrust Chamber Assembly 0204445-91 

K.Ub Spark Plug, Augmented Spark Igniter (2) 0206280 
K-117 Switch, Pressure, LOX Injector •NAS-27302-11
K-& lll Valve, Main LOX •-109%9 

K-119 Heat Exchanger •3D77ZS-•U

K-IZO Valve, LOX, Augmented Spark Igniter •308880

K-121 LOX Bleed Valve Assembly •309031

K-IZZ LOX Turbopump Assembly •.aS8l'IS•ll 
K-123 Propellant Utilization Valve A11embly •ZSllSl-11

K-lz.l Eng OHe Press. Supply Di11connect 
Assembly lA-199S8-SlS 

K-IZS Start Tank Supply Pressure and Chilldown 
Disconnect Assembly 1A49958•523 

K-1.?& Thrust Chamber Purge and Chilldown 
Disconnect Assembly 1A49958-519 

KU7 Start Tank Vent and Relief Disconnect 
Assembly 1A49958-521 

PAGE 

a-3 

PAOE 

•Rucketdyne Part Numbers. For detailed information, refer to Rocketdyne
M•nual R-38ZS-l thru -4(c).
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S.-ction W 

H. HY-ORAtJUC SYSTEM

TIM iod....,..acwut, clo1ed-loop S-IVB Hydraulic Sy1tem gimbala th• J.Z 
Enstiw cltar&a1 •n1ln• non-firing and firing operations. A ma.in hydraulic 
pump. an -.1Uary motor-driven hy:draulic pump, an accumulator-rea..-rvoir, 
two ••r�o«.<tlaat.uril, and interconnecting tube a.nd hose assen1blic• comprise 
th. 5•1Vb hydraulic •yatem. 

£Kb of two identical servoactuator assemblie• provide• the mechanical 
for<• 10 aimb&l the J•Z engine. The servovalve within each actuator diverts 
Ould lo oae aide or the other of the actuator pistons in accordance with signals 
rece-lved by the aervovalve torque motor from the flight control computer in 
the instrument unit. 

April l, 1966 H-1



Section III 

HYDRAULIC SYSTEM 11':FOR�tATIO!\: ILLUSTRATION 

TITLE 

Hydraulic System - Schematic 

HYDR AULJC SYSTEM CALLOUT LJs·r 

FIND 

NO. 

KS0O 
K501 
KS0Z 

K503 
K504 
K505 
K506 
K507 
KSOIS 

KS09 

K510 
KSll 
KSIZ 
K513 
KS14 
KSlS 
K516 
Klil7 
XSIIS 

Kli l 'J 
K5Z0 
K5Zl 
K52Z 
K?23 

K524 

KSZS 
KSZ.6 
K527 

KS28 

H•Z 

COMPO�E�T 

Valve, Chl'ck, lliJ;h Pr,•••urt! 
Switch, Tht•rmal, Auxiliary Pump 
Transduct.'r, T4:nipl'ratur .... Main 

Pump Inl1.•t 
Switch, Thl'rmal. Ma,n t$sump lnl«"t 
Pump, Hydr.ulk, Entcmc- Driv,•n 
Yaw Hydraulic Actu•1<,r ibu1nuly 
Pitch Hydraulic Al'tu•t1>1' .\ .. rmbl)• 
Transducer, Pr..,••ur.-. Difh,rcnOal 
TransdUCt.'r, Pr ... ••urC', c;sz 

Accumul.-h,r 
Tr'lnSdUC\!1'1 Tl'lllpt•r•t�r.-. GSz 

PART NO. 

1A66245-501 
1A74765-501 

1B34472-503 
1A74764-501 
l A66Z40-50 l
1A66Z48-503
1 A66Z48-503
IA72914•1

1831356-501 

Accumul ait:.r 18344 72-1 
Valve, Rl'lid, \•a•nt. L•-W P,"' .. urr 1A86746-1 
Oage, Prcst.ur,•, D,.1 lnd,� .. h,r (2) 1B31Z96-1 
Valve, Air, llh:h l'r•·n-.rr. Ch•rging(Z) 1B31295-1 
Accumulator - Jt,,._..,, ... ,r 1B29319•513 
Valve, Rttlid, \'a·nl, Luw l>r.-••ur� 1A86746-l 
Filter El,�m�nt, �t .. a1. S)·-tc•m 1A66244•1 
Coupling Hal£. (Juic-k-Di•c .. nn•·ct 1A68498-521 
Va!vc, Rdh•!, Uit.:h Pr1•uur,• 1A66242-503 
Vt1lv«: 1 Rl'lh·£, Lt,,,_. Pr,•a•ur,·, 

Ut1lancc.-d 
CvuplinJ{ Hal£, Oui, k-f>iacc,n11c.-ct 
Valve:, ll)·dr.ulia mt.:Nit.-r (7) 
Coupl i: . Hal£, CJuitk l>uic,,nru-ct 
Valvl', Chc:cl<, lli,.:h l'r,·auurc: 
Pump, Hyclrautk. �l•,tt,r-Drivcn, 

Auxiliary 
Transdu,·c:r, l'n·••ur••• tlydrAulic 

Systl'm 
Potent�omt:t«.'r, Pi:.t,,n p,,.aiti,,n 
Transdt1c••r1 1>r,•1111urc.-, Rcs.:rv,,lr Oil 
Valve, Rdid, !.o>w 1-'r,!»•ure. 

8c1lancc:d 
Transduc,•r, 'fcm1,rrature, Reservoir 

IA66Z43-501 
1A68498•519 
1A9Z754-501 
lA 68498-517 
1A66Z45-1 

IA66241•503 

1B31356-S01 
1A78153-501 
1B31356-S07 

1 A66243-S0 I 

OH 1B�4'472-1 

AprU 1, 1966 
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HYDRAULIC SYSTEM CALL OUT UST (CONT) 

FIND 
NO. COMPONENT 

KS29 Tank, Compreued Ca• 
1 Isolator, Thermal 
2 Hydraulic Pump Pipe Plug Aaaembly 

10 Fitting, Hose Adapter 
20 Valve, Prefiltration 
2 1  Filter, Servovalve 
22 Valve, Cylinder Bypa•• 
24 Indicator, Dif!erential Pressure 
2 5  Filter 
26 Valve. Relief 
27 Hydraulic Pump Pipe Plug Auembly 
2 8 Detector, Chip 
29 Valve. Relief 
30 Valve, Check 
3 1  Valve, Check 
32 Valve, :telief 
33 Valve, Check 
3 5  Hydraulic Pump Pip� Ph.a1 Auttn.bly 
36 Regulator, Helium Pr�••aar&-
37 Valve, Check 
44 Manifold, Compre• •cd G.• 

*Part of 1A66248-S03
**Part of 1A66241-S03 

April 1, 1966 

Section Ill 

PART NO. PAGE 

1B 5 5406-l 
lA 86457-l 
1B27980-1 
1B33 562-1 

* 1A66248-503
CllA66248-503
*1A66248-503

**1A66241-503 
**1A66241-503 
**1A66241-503 

1B27980-l 
**1A66241-503 
0CclA66241-503 
**1A66241-503 
�*1A66241-503 
0�lA66241-503 
••1A66241-503

1B27980-1
•�lA66241-503
.. 1A66241-503

185 S407-l 
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Section Ill 

HOSE AND TUBE ASSEMBLIES CALLOUT LIST 

FIND 

NO. 

3 
4 
5 

6 

7 
8 

C) 

11 
12 

13 
14 
15 

16 

17 
ltS 
l CJ
23

34

38

39
40
41

42
43

H-4

COMPONENT 

Main Pump Suction Hu•e Auen1bly 
Main Pump Discharge llo&� A•aembly 
Main Pump Discharge Tubt.." A••embly 
Main Pump Suction Tum- A••rmbly 
Main Pump Suction Hu•r Au,•mbly 
Main Pump Suction ·rum- Auembly 
Auxiliary Pump f>i•charge Tu� A•aembly 
Yaw Actuator R1.•turn Tu� A••embly 
Yaw Actuator Rt.'turn l·h,•r A••embly 
Yaw Actuator Pree•ure Hu•r A1utembly 
Pitch and Yaw Actu.ator Return Tube Assembly 
Pitch Actuator R,•turn Tubr A•acmbly 
Yaw Actuator Pr,•s11ure Tube Assembly 
Pitch Actuator Prcst111re l'ubc Aaaembly 
Pitch Actuator Preuurc.- Hose Auembly 
Pitch Actuator Return Hu•e Assembly 
Auxiliary Pump Suction Tube Auembly 
Main Pump Discharge Tube Assembly 
Main Pun,p Dilicharge Hose Assembly 
Thcrml!.l Cor.<litiuning Tube Aasen1bly 
fhcrmal Conditioning Holfe Auembly 
Thermal Conditioning Tube.• A11sembly 
Thermal Conditioninsc Huaw Aes•embly 
Pump Purge Tubl.' A1uui111bly 

April 1, 1966 

PART NO. 

1B63072•1 

1B63007-1 

1B397'12·1 

1B563Z5-1 

1B63073-1 

IB39771-l 
1B55349•1 

1B57825-1 

1B63071-1 

1B63006-1 

1B57829-l 
1B57831-l 

1B39783-1 

1B56397•l 
1B63006-1 
1B63071-1 

1BS5348-l 

1BS63?5-l 
1B63008-l 

1857827-1 

IB63010-1 
1BS782Z-l 
1B63009-l 

1BSS894-l 



S•.•ction 111 
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Sct"tion Ill 

ENGINE-DRIVEN HYDRAULIC PUMP, PART NO. lA6bZ40-S0l 

The engine-driven 11inglo at.age, yuke lff>C• ,•-rie1ble displacement, vari
able deli-.rery, axial piston, pre11aure c-umfJl'n••tt!d hydraulic pump (KS04) 
suppliea operating pressure fluid lo the hrdr.iualk •y•tem during hot 
gimbaling. 

1. VENDOR: Vickers, Im·. (p,ut no. AA-6!B65-L-S619)
z. LOCATION: Mounted on J-1. engine oxidi�er exhaust manifold dome
3. SERVICE: MIL-H-5606A hydrauU..- fluid
4. TEMPERATURE:

a ,  Ambient: -34 to +13S°C' (-30 to ♦Z7Sc1F) 
b, Fluid: -34 to +135°C C-30 IU tZ7S°F) 

S. PRESSURE:
a. Ambient: Zero N/nu: 1-u •e• le,·rl (zero psi to sea level)
b. I nlet: 130 N/caw� (l'J0 P•i1d m•"
c. Outlet: ZSZ0 N/cm1 (1650 p•ia) max
d. Proof: Outlet, 3775 N/un.: (�-17� p•i1d min; inlet, 330 N/c-ml 

(480 psig) min; caae, HO N/cn,� (,lltO p•ig)
e. Burst: Outlet, 6Z':IZ N/c:m' (qazr, p•ia) min. inlet, 550 N/cm2 

(800 psig) min; ca11e, --�O N/cm' (ltOO p•itd min
6. SHAFT SPEED: 7 / 3 11 x 101 rad. I• (1. 000 rpm)
7. RATED FLOW: 0.4 dm 1 /• (7 1pmt min
II. RESPONSE TIME: 0.'i aec from rr•I tu 3,. x 10' rad./s (9,000 :rpm),

when ambient and fluid temrerature• art' -17.H0°C (0°F) ma>c: and
inlet preuure ls 118 N/cm (l 7Z p•ig)

9. STARTING TORQUE: The max allowable torqur. required to ac
celerate the pump from a static condition to 3n >c: 1oz rad. /s (9,000
rpm) linearly in 1. 5 sec with a •traclily ap1,Ued 2450 N/cm2 (3550
psig) outlet preasure and 103 N/t·nr! (150 psig) inlet preuure shall
not exceed 125 N-,·m (220 in-lb) after an 8-hour sook period at
-17. H°C (0°F)

10. LEAKAGE:
a. External: None allowed
b. Shaft seals: Gas seal -0. 0028 umm (0, l adm) oil seal -0. S

acch (1. 768 x 10-S sdh)
c. Case drain: • 054 dm1 / s (0. KS gpm) at cn°c (Z00°F) pump inlet

temperature. and 0, 069 dm1 /a (1.1 gpm) above, 93°C (Z00°F)
pump inlet tcmJ>eraturo when pum1> Opllratee.

11. REMARKS: Thill page reflects information on llAC drawinK
1A66Z40 rev M.

April l 1 1966 11- 7



Senion Ill 

AUXILIARY MOTOR-DRIVEN HYDRAULIC PUMP, PART NO. 1A66:Ul-503 

The clectrl<'ally driven, variable dL•lh·cry. fixed angle, L·onstant-dis
t•lannnent pump (K52:3) 11upplics oper.itint,t pressure hydraulk fluid for pre
flit;ht engine gimbaling rh,H·kouts. null po11ationin� during boost phase, and 
t•mcrgcrn:y ba,·kup during S-IVB powered flit:ht. 

l, VENDOH: Vh'kers, lau-, (part nn, l::Al!lt.!t-530-1) 
z. LOCATION: Stringer No. 1-f on 1hru,,1 •tnn·turc lower end
3, SER VICE: Efoctricnl and Mil-ll-"6<'1t1A hydr."'lulk fiuid 
·I, TEMPERATURE:

a. Ambient: -3-1 to 1-135"C (· 10 1:,., • ,l7:\u t•)
b. Fluid: 0 to l3S°C (0 to l.7!1u n

'i, PRESSURE: 
a. Ambient: Zero N/ nn! tu •1.•1, 1 ... ,.rl trero p•i to seal level)
b. .Inlet: 31 Nfrm.! (-IS p•it:) nun
,·. Outlet: 2:520 N/ nn.? (jb50 1·••illt m•� 
d. Proof: 3775 N/cm.! (�-17:, 1ua,ct •Pf'hl'ti tu pump outlct
t•• Burst: 6Z9i? N/ nnJ (91 �S P••ti-1 •pphcd tu pump outlet 

h, R.A'fEO f.LOW: 0. 0?-15 dm• J., (I.'> 1nunt nun .al 2·1-10 N/1.•m! 

(3550 psit;) min 
7. RESPONSE TIME: 100 m11 und1n , ... ,nn.l ,,11c-r.ahng ,·01\C'litions

(1•ara1,traphii -I and 5)
K. LEAl<AGE:

a. Pump ii hart tieal: 0. � 1111. h (0. o) H ih>
I,. Motor shaft 1oe.,l: Ch,�•·k ,·.ah·r. hl'hum •1•n•ini: (16, 00 11crm) 

(l sdm)
1), ELECTRICAL CMARAC'fEIUSTKS 4muh•r): 

a, Type: ,·onlinuous duly, •hunt Jarid 
h, VullaJ,tc: 57 V,k 
,·. SlarlinA n1rrcul: 250 A 
rl, ltunning narrl!nt: 75 A 

lo, Rfo!MARK.S: Thit. p.:1gu rl!fh.•,·11,1 inlurmcaliun un I>A{: drawia;g 1A6l.Z41 
r1'\', K, 

11- H April 1. 1%6 



Scrtion Ill 

!!_!OH PRESSURE RELIEF VALVE, PART NO. 1A66Z4Z-S03 

The adjustable, spring loade<!, cartridge mounted, operating pressure 
rdUd valve (KSl 7) prevenU system overpressurbation by venting exceuively 
preaaurized '1uid to the reservoir. 

l. VENDOR: Pneudraulics, Inc, (part no. lol 9)
l. SER VICE: MIL• H-S606A hydrauli,· fluid
J, TEMPERATURE: .34 to tl3S°C (•30 to +l7S°F) 
,a, PRESSURE: 

a. Reseat: 2496 N/cml (36Z0 p•i1d min. l�. 0 acnn (l, SZ sdm)
over entirtt temper,1tur'-' ran.;'°

b. Cr,u·kiug: ZS90 Nfrml (1760 p•itc) ma>l •t 17.11 t 6°C
(100 + 10°F)

-

,·. RelieC: 2930 N/cmZ (.fZSO p•il 
d, Proof: 3860 N/ ,·mZ (S600 p•i) 

S. INTERNAL LEAKAGE; ZS. 0 u, m (l. �.? ecim)
b. FLOW: 630 ,�ml / a (10 gpm) in full open po•i.Uun
7. RESPONSE: 30 ms full dosed to tuU u5,c,n
H. REMARKS: This page reflel'ta inforn1.aUuc. ua DAC dr.wina:

lA66Z.fZ rev K and AEO N,

April 1, 1966 H-9 



Section Ill 

llALANCED LOW PRESSURE RELIEF VALVE. PART NO. 1A66243-501 

Two identical, cartridge mounted, norm.ally clo•ed, •pl'ing loaded, 
sliding poppet, pressure balanced relief valvt>• (K�US, K5Z7) protect the 
reservoir and the return pressure side of the •y•t�m. The vah•e• connect 
hydraulically in scrics--the discharge of the !int valve flowti to the inlet 0£ 
the second. 

I. VENDOR: Pncudraulics, Inc. (part no. 1605)
2, SERVICE: MIL-H-5606A hydraulic fluid 
3. TEMPERATURE {operating): .34 to +l3s°C (-30 to +275°F)
4. PRESSURE:

a. Reseat: 17Z N/cma (Z50 p•i.:) min up to 49°C ( l20°F),
162 N/cnl (235 psig) at 11r.0

c (Z7�°F) 
b. Cracking: 190 N/cm' (?71ri pllilC) ma" ,ill temp o{ 21 to 43, s0c

(70 to 110°1'"')
c. Relief: 210 N/cm: (110 p•l(Ct ni&11 •• o.,.,l dm' I• (10. Ii gpm)
d. Proo£: 340 N/cm: (i.oo p•'••
c. Durst: 56tl N/cm: (lt.?'t p•ltl

�. LEAKAGE: One drC\p per lO•tt1U1 iat .. .,...J 
6. RATED FLOW: 66l cm1 /• (10. 't ,siin,I
7. RESPONSE: Full closed to full 4.lfM'II ,0 ff�•
8. RF.MAR KS: This page rcOt•.:-h inforn\.#1"'-- c:i.• PAC duwtna

1A66243 rev l•' and AEO1 s through II.

11-10 April 1, 1966 



Sec-tion Ill 

).tAIN SY�TEM FILTER ELEMENT. PART NO. 1 Ai,62•f4•1 

The high preaaure. lull tlow. cartridge-type filler element (KSlS) filters 
the hydraulic fluid prior to ita entry into the &cf'umulator-reaervoir high 
preaaure aide. 

1. VENDOR: Aircraft Poroua Media (p&rt no. AC-t.SOE-S)
2. SERVICE: MIL-H-S60 6 A  hydraulic fluid
3. TEMPERATURE: .54 to +13S°C (-6S to +l7S°F) 
4. PRESSURE:

•• Burst: 5000 N/cm2 (7300 p•ia)
b. Differential: 10 N/cml (lS paia) max@. Tb dm1 /•

(12. 0 gpm) and 38 + z0c (100 + 3°F)
S. ELEMENT RATING: 15 x 10-4 nn 1S micron• per MlL-F-8815.

18 March 1960
c.. ELEMENT WElQHT: O. 68 kg (1. 5 lb) max 
1. REMARK S: Thi• page reflect• information on DAC drawln&

IA66ZH rev H.

April l, 196 6 H-l l 



Sco,·tion 111 

HIOH PRESSURE CHECK VALVE, PART NO. tAot>l-lS•l 

The •pring•loaded poppet. metal•to•metal Halin1. cu·tridae-mounted 
, heol"k ,·•h·e (KSZi!) prevents reverse motoring of the h,i.,peratlve maln pwnp 
d,uinat •en-king and during auxiliary pump operation. 

l. VENDOR: Parker Aircraft Co. {part no. -&6l0063)
.!. LOCA TlON: Mom.ted on the main pump exhau•t manU'old 
J. SERVlCE: MIL·H-S606A hydraulic fluid
-t. TEMPERATURE (operating): .3,a to +l3S0C".' (•30 to +Z7S°F) 
�. VR ESSURE: 

•• 01>�rating: ZSZO N/ canl (3650 paig)
b. Proo£: 3800 + 34 ·0 N/cm� {SS00 + SO .o paig)
,-. Durst: 6300 N/cml (9ZOO psig) 
d. Cruking: 1. 4 to S. S N/cm: (Z to 8 paig)

b. LEAKAOE:
•• External: None with •1-181 N/c-m: (bS00 p•is) applied
b. Internal: None with 379Z N/ cml (SS00 p•iJJ) applied in the 

r"verse direction
7. RATED FLO\V: 757 cm1 I• ( lZ.O 1pm)
"• R t.:MARKS: This page re£lecu informaUon un DAC drawina

IAtttt,?-15 rev O and AE01 11 through G. 
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Section m

HICH PllESSt111£ CHECK VALVE, PART NO. 1A6624S-S01 

Th. ■prlfta-loaded poppet, metal-to-metal sealing, cartridge-mounted 
valve (K500) prevents main pump case drain now from entering the main 
pump inlet when the auxiliary pump output ls zero. The valve ensures entry 
of the main pump case drain flow into the auxiliary pump thermal condition
ing Uno. 

1. VENDOR: Parker Aircraft Co (.oart no. 2630328)
2. LOCA Tl ON: Mounted on the main pump intake manifold
l. SERVICE: MlL•H-5606A hydraulic fluid
4. TEMPERATURE (operating}: -34 to +13S°C (•30 to +27S°F) 
5. PRESSURE:

"• Operation: 2S20 N/ cm1 (36S0 psig) 
b. Proof: 3800 N/cm1 (SSOO psig)
c. Crackina: l to 6 N/cm1 (2 to 8 p•ia)

•• LE.AKAOE:
•• r.-..rul: None allowed with 4500 N/ cm1 (t.500 p•la) applied
II. lot•ro&l: None allowed with 3800 N/cm1 (S500 pelt) appUt-d in

m. r•••r1• direction
1. SATED FLOW: 220 cm,/• (3. 5 gpm)
•• aEMAJIKS: Thia page reflects information on DAC drawin1•

IAM:45 HY D and AEO'• through G.

April 1, 1966 H-13



Section 111 

HYDRAULIC ACTUATOR ASSEMBLY, PART NO. 1A66 Z48-503 

The manifold-type hydraulic actuator assembly (KS06 or K SOS) in con• 
Jun, tton \Nith another identical unit provides the neceHary force required 
IQ 11rtmb.ill the J-Z engine. 

I. V&NDOR: Moog Servocontrols, Inc. (part no. l7·189A)
l. LOCATION: Between the thrust structure and engine thru■t chamber
l. St.R VICE: Electrical and hydraulic fluid
•• TEMPERATURE: .37 to +13 S°C (-35 to +27S°F)
,. PRESSURE: 

•• Operating: ZSZO N/ cm2 (3650 psig)
b. Burst (oil pressure sections): 6300 N/cm2 (9130 p■ig) to

pressure ports
, • Proo£ (oil pressure sections): 3775 N/crnl (5475 paig) all high 

prcaaure ports 
d. Durst (oil return sections): 3775 N/cm2 (5475 psig) to return

ports
e. Proo! (oil return sections): 2520 N/cm2 (3650 psig) all low 

pressure ports
6. LEAKAGE: No external leakage allowed
7. ELECTRICAL CHARACTERISTICS:

a. Servo valve:
(l) Torque motor rated current: 50 mA
(2) Coil resistance: 100 + Sn. The difference between

the two coil resistances is Oto SO.
(l) Dielectric breakdown: 1000 Vdc !or 60 sec

b. Feedback potentiometer:
(l) Volt .. tie rating: 60 Vdc
(l) Insulation resistance: SO MO at 500 Vdc min
(3) Pot resistance: ZOOOQ + 10 pct

,-. fl EM.ARKS: This page reflects in!orm.tion on DAC drawing 
1A66Z-18 rev U. 
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Section m

QUICK DISCONNECT COUPLING HALF, PART NO. IA68498-517 

The operating-pressure fill coupling half (K5ZI) with ln&earal check 
valve, when engaged with its mating half on the hydraulic aervicer high pres
•ure hole, allows high preasure hydraulic fluid flow from the aervicer to the 
auxiliary pump aaaembly. 

l. VENDOR: E. B. Wiggins Oil Tool Co. (part no. 60004D83WS37-6)
z. LOCATION: Accumulator-reservoir a11embly
l. SERVICE: MlL-H-5606A hydraulic fluid
4. RATED PRESSURE: 2520 N/cml (3650 p1l1)
5. TEMPERATURE (operating): -34 to +135oc (-30 to +275°F)
6. RATED FLOW: 440 cm' /a (7. 0 gpm) at 5. 5 N/cm' (8 peig) preasure

drop and fluid temperature of 38 + 6°C (100 + I0°F) 
7. LEAKAGE: None

- -

8. REMARKS: This page reflecu information on DAC drawing
1A68498 rev E and AEO G.
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Section lll 

QUICK DISCONNECT COUPLING HALF, PART NO, IA68498-519 

The low pressure return coupling hall (K519), when enaaaed with lt• 
matin,: halt on the hydraulic return servicer ho•e, allow■ low pre■•ure 
hydraulic nuid flow from the accumulator-reservoir to the hydraulic 
servicer. 

I. VENDOR: E. B. Wiggins Oil Tool Co. (part no. 60008O945D12)
l.. LOCATION: Accumulator-reservoir auembly 
3, SERVICE: MIL-H-5606A hydraulic fiuid 
4. TEMPERATURE (operating): -34 to +us0c (-30 to +275°F)
5. RATED PRESSURE: ZSZO N/cm1 (3650 pata)
6, LEAKAGE: None 
7. RATED FLOW: 660 cm> /a (10, 5 gpm) at 5 N/cml (8 plllg) preasure

drop and fluid temperature of 38 + 6°C (100 + 10°F)
8, REMARKS: This page reflects information on DAC drawing 

1A68498 rev E and AEO G. 
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Section Ill 

QUICK DISCONNECT COUPLING HALF, PART NO. 1A68498-S2l 

The air content coupling hal£ (K516) !unction• during the air content teat, 
which determine• how much air remains ln the hydraulic system during the 
bleed procedure. 

1. VENDOR: E • .8. Wiggins Oil Tool Co. {part no. 60004D94SD6)
2. LOCATION: Accumulator-reservoir assembly
3. SERVICE: MIL•H-5606A hydraulic fluid
4. TEMPERATURE (operating): -34 to +135°C (-30 to +27S°F)
S. RATED PRESSURE: 2520 N/cm2 (3650 psig)
6. LEAKAGE: None
7. RATED FLOW: 180 cm3 /• (3.0 gpm) at 5 N/cm2 (8 paig) preuure

drop and fluid temperature o! 38 + 6°c (100 + 10°F)
8. REMARKS: Thi• page reflect• i�ormation on DAC drawing

1A68498 rev E and AEO a.
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Section m

DIFFERENTIAL PRESSURE TRANSDUCER1 PART NO. 1A7Z914•1

The hermetically sealed, variable voltage, differential preasure trana
ducer (KS07) measures the differential preHure between the extend and re• 
tract sides 0£ the actuator piston for transmittal to CiSE through the S•lVB 
Telemetry System. 

1. VENDOR: Servonic Instruments, Inc. (part no. 2131-0S01)
z. LOCA TlON: Hydraulic actuator differential preuure port•
3. SERVICE: Electrical and MlL-H-S606A hydraulic fluid
4. TEMPERATURE: -ZS to +13S°C (-13 to +27S°F)
5. PRESSURE:

a. Operating: 4100 N/cmZ (6000 paid)
b. Proof: 6200 N/ cm1 (9000 paid)
c. Burst: 10,000 N/crrr (15,000 psia)

6. LEAKAGE: 2 x 10-8 (0.122 x 10-8 in3) cm' max 
7. ELECTRICAL CHARACTERISTICS:

•• Insulation resistance: SO MO at 100 Vdc
b. Response time: 35 ma max
c. Linearity: r 1 pct o! full scale

a. REMARKS: Thia page refiecta information on DAC drawln1
1AT2914 rev F and AEO Ci.

H-18 April 1, 1966 



Section m

MAIN PUMP INLET T HERMAL SWITCH, PART NO. IA 74764-501 

The hermetically aealed, eingle pole, •ingle throw, normally open, 
countdown thermal •witch (K503) senses the temperature of low preuure 
hydraulic fiuld in the main pump intake manifold. D uring prelaunch count• 
down, the thermal ewitch actuates at low fluid temperatures, cloeing the con
tact• and etoppina the countdown. 

1. VENDOR: United Control Corp, (part no. 2627-1-4)
2. LOCA TlON: Mounted on main pump intake manifold
3. SERVICE: Electrical and MlL-H-5606A hydraulic !luid
4. TEMPERATURE:

a. Operating: -54 to +168, s0c (-65 to +335°F)
b. Open,: -17. 8 + 2°c (O + 3°F) on increasing temperature

-o -c, Clo1e1: -26 + 2 C (-15 + 3°F) on decreasing temperature 
5. PRESSURE:

- -

a. Operating: 117 N/cm? (170 paia)
b. Proof: 413 N/cm2 (600 psia)

6. LEAKAGE: l x 10-7 acc• (0. 06 x 10-7 ecis) max at preuure of

10·6 mm Ha over operating temperature range
7. .ELECTRICAL CHARACTERISTICS:

•• lneulation resistance: 100 Mn min at 500 Vdc:
b. Dielectric strength: 1000 V rms, 60 Hz, applied between all

current-carrying parts and ground with a max leakaao of SO�
c:. Voltage rating: 28 +2 -4 Vdc 

8. REMARKS: Thi• page reflects information on OAC drawlns
1A74764 rev D and AEO 1s through J.
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Section Ill 

AUXILIARY PUMP THERMAL SWITCH, PART NO. 1A74765-50! 

The hermetitally sealed, •ingle pole, single throw, normally closed 
auxiliuy pump thermal switch (K501) atarts and atop• the auxlllary pump
motor, whkh adds heat to the system fiuid during the coast mode period o{ 
prclaunch operations. 

1. VENDOR: United Control Corporation (part no. Z627-1-S)
z. LOCATION: Mounted on the main pump intake manifold
l. SER VICE: Electrical and M1L-H-5606A hydraulic fiuid
4. TEMPERATURE:

•• Operating: -54 to +168. s0
c (-65 to +33S°F)

b. Opens: -lZ + z0c (10 + 4°F) on decreasing temperature
-o -o 

c. Cloaca: 4 + Z C (40 + 4 F) on increasing temperature
S. PRESSURE: - -

a. Operating: ZSZO N/cmZ (3650 psia)
b. Proo!: 5000 N/cml. (7300 psia)
c. Burst: 10,000 N/cml. (14, 600 psia)

6. LEAKAGE:� l x 10•7 aces (0. 061 x 10-7 ads) max at preHure o{
10·6 torr at room temperature

7. ELECTRICAL CHARACTERISTICS:
a. Insulation resistance: 100 Mn min at S00 Vdc
b. Dielectric strength: 1000 V rm• at 60 Hz

c. Voltage rating: ZS +Z -4 Vdc
d. Current rating: 1 A, inductive

8. REMARKS: Thia page refiects information on DAC ch-awing
lA 74 765 rev L and AEO M.
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Settlon lll 

PISTON POSITION POTENTIOMETER. PART NO. IA78UJ-50I 

The internally mounted. •ingle element. rectilinear potentiometer (K5ZS) 
continuou1ly monitor• the re1ervoir piston position. The potentiometer out• 
put voltage varlH directly with 1ha!t extension. eo that pi1ton po1itlon tan be 
converted to rHervolr Ould volume indication. The unit contain• a po1itlon 
•witch that lndltatH unatcept&bly high lluld volume�

I. VENDOR: Markite Ccrp. (part no. 9781)
2. SERVICE: Eledrical, 30 Vdc
3. TEMPERATURE (operating): -26 to +135°C (·IS to +27S°F)
4. INSULATION RESISTANCE: 100 MO at SOO Vdc
5. POTENTIOMETER RESISTANCE: S, 000 ohms+ 10 pct
6. LINEARITY: Calibration points within O. S pct of lull acale G!

thi1 Une
7. POSITION SWITCH:

•• Re•i•tanc:e: l50ll + 10 pct
b. Vols.a•: so Vdc -
c. Current: l50 mA
d. Dlelectl'l� •trength: 1000 Vrme, 60 Hz fol' I min

8. REMARKS: Thl• page l'efiecte information on DAC drawing
IA781S3 rev F and AEO11 F, H, K, and L.

April I, 1966 ff-21 



Section W 

LOW PRESSURE VENT RELIEF VALVE, PART NO. 1A86746•1 

Two ldonlical, 1pring loaded, poppet, adjustable vent relief valve■ 
(KSI0, KSU) cartrldge-mount in the accumulator-reservoir aaHmbly. One 
vent• tho 1irea below the reaervolr piston and the other vent• the area lnelde 
the pncum&tl, proHurtsation piaton. The valve• also provide p&Haao (or 
lcakaao p4ut ••••• and air trapped during piston movement. 

I. VENDOR: James Pond & Clark, Inc. (part no. P34-352)
z. SERVICE: MlL-H-S606A hydraulic fluid and CN2
3. TEMPERATURE (operating): -29 to +13S°C (-20 to +275°Ft
,t. PRESSURE: 

•• Crac·klng: If + 1. 4 -0. 7 N/cmZ (Z0 +2 -1 psig)
b, Roaciat: 12 N/cmZ (18 psig) min
,. Full llow: 24 N/cmi (35 p•ig) max

s. REMARKS: Thia p&ge reflect■ information on DAC drawina
1Afl67.f6 rev C.
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Section Ill 

HYDRAUL IC BLEEDER VALVE, PART NO. 1A92754-501 

Three of thue valve• (K520) are used on the accumulator-ruervoir &1• 
aembly (one on the main pump exhaust manifold, one on the auxiliary pump 
manifold, and one on each actuator) for blee ding air from the •yatem and !or 
t.�ing lluld •ample• for contamlnat' . .->n analysis.

1. VENDOR: Fluid Regulatora (part no. 757951 with MS28778•4
packing added)

Z. SERVICE: Air and MlL-H-5606A hydraulic lluid
3. PROOF PRESSURE: 5000 N/cm2 (7300 psig)
4. END FITTING: MCl 78
s. REMARKS: Thi• page reflects in!ormation on DAC drawlna

1A92754 rev c.
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Section III 

CHARGING HIGH PRESSURE AIR VALVE. PART NO. 1B31Z9S-l

This valve (K512), when connected to the nitrogen £ill truck charging 
hose, allows the nitrogen portion of the accumulo1tor-reservoir module to be 
c-harged, This valve also allows the auxiliary pump helium air tank assembly 

to be charged. 

1, VENDOR: Ta.vco, Inc. (part no. 238128-1) 
2. LOCA TION: Accumulator-reservoir and auxiliary pump air tank

assembly
3, SERVICE: GN2 per MIL-N-6011
4. TEMPERATURE (operating): -54 to +13S°C (•6S to +Z7S°F)
S. PkESSURE:

a. Operating: 2S20 N' '.:mZ (3650 paig)
b. Proof: 5030 N/cm'I. (7300 psig)
c, Burst: 10,000 N/cmZ (14,600 paigl

6. LEAKAGE: None
7, REMARKS: Thia page reflect& in!ormAtion on DAC drawing 

1B31295 rev A. 
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DIAL INDICATOR PRESSURE GAGE, PART NO. 1831296-1 

Thb gage (K511) mounted in the bottom of the accumulator-reeervoir 
module gives a visual indication of the CiNz preHure in the accumulator

reservoir a,sembly. 

1. VENDOR: American Standard (part no. 69l4•7S3)
2. SERVICE: GNz per MIL•N-6011 and/or MIL•H-5606A hydraulic

fluid
3. TEMPERATURE (operating): .73 to +us0c (-100 to +27S°F)
4. PRESSURE:

a. Operating: ZSZO N/cmZ (3650 psig)
b. Proof: 5000 N/cmZ (7300 paig)

s. LEAKAGE: 1 x 10-9 1cc1 (O. 06 x 10·9 acia)

6. CiACiE RANGE: 0 to 3440 N/ cmZ (O to 5000 paig)
7. REMARKS: This page reflecu lnlormation on DAC drawing

1B31296 rev C.
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Scl'lion W

RESERVOIR OIL PRESSURE TRANSDUCER. PART NO. IBJU56-507 

The potentiometer type, hermetically Haled lra..aduc:er (K526) measures 
the hydraulic return pressure in the accumul&tor-re•ervoir and tran•miU 
this aignal through telemetry to GSE. 

l. VENDOR: Giannini Controls Corp. (part no. -t6U19AK-S07)
z. LOCATION: Reservoir low presaure port
l. SERVICE: Electrical and MIL-H-5606A hydraulic fiuid
4. TEMPERATURE: -24 to +135°C (-31 to +Z7S°F)
�. PRESSURE: 

•• Operating: 0 to 275 N/cm2 (O to 400 p•iia)
b. Proof: 413 N/cm2 (600 paia)
c. Burst: 689 N/ cm2 (1000 psia) (sensing element)

6. LEAKAGE: 2 x 10•8 aces (0.122 x 10•8 scia) at 90 pct 0£ lull scale
7. ELECTRICAL CHARACTERISTICS:

•• Potentiometer resistance: 50000 + 5 pct
b. Contact resistance: UOO with brush current of 10 µA
c:. Insulation resistance: 50 MO at 100 Vdc 

l'. REMARKS: This page reflect• information on DAC drawing 
lB31356 rev J and AEO K. 
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Section Ill 

CiNz ACCUMULATOR PRESSURE TRANSDUCER, PART NO. I831356-S01 

The potentiometer type. hermetically aealed uan1ducer (1<508) measure• 
me CN,i precharge within the CiNz accumulator portion of lho accwnulator
nMrYOt r •nd transmits the signal through telemetry to GSE. Transducer 
00l4) muauree, for telemetry purposes, the operaun, preuure in the high 
preenre •lde of the hydraulic system. 

I. VENDOR: Ciiann'.ni Controls Corp. (part ao. 46Ul9AK•501)
l. LOCATION: Accumulator-reservoir
l. SERVICE: Electrical and MlL-H-5606.A hydraulic fluid
... TEMPERATURE: -Z4 to +13s0c (-31 to +Z7S°F) 
5. PRESSURE:

a. Operating: 1000 to 2760 N/cm1 (U00 to 4000 psi&)
b. Proof: 4130 N/cm2 (6000 peia)
c. Burst: 6900 N/cm2 (lo, 000 p1ia) (aenainc element)

6. LEAKAGE: 2 x 10-8 ecca (O. 122 x 10·8 1d1) �, ,0 pct of full scale
7. ELECTRICAL CHARACTERISTICS:

a. Potentiometer resia';ance: 50000 ♦ S pct
b. Contact resistance: 150n with bruah cwreftt of 10 µA
c. Insulation resistance: 50 MO at 100 Vele

8. REMARKS: Thie page reflects information cm l>AC drawing
1B31356 rev J and AEO K.
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Section Ill 

TEMPERATURE TRANSDUCER, PART NO. 1B34472• l 

The resistance wire temperature transducer (KS09) measure• the tem• 
perature in the CNz accumulator portion of the accumulator-reservoir for 
transmittal through telemetry to CSE. The transducer (KS28) measures 
reservoir oil temperature within the reservoir portion of the accumulator
reservoir !or telemetry purposes. 

l. VENDOR: Trans-Soniu, Inc. (part no. T4525•1)
2. LOCATION:

a. K509: Accumulator end of accumulator-reservoir
b. K528: Reservoir end of accumulator-reservoir

3. SERVICE: Electrical and MIL-H-5606A hydraulic fluid
-1. TEMPERATURE: -73 to +l 76°C (-100 to +350°F) 
S. PRESSURE: 2510 N/crn2 (3650 psia) (working)
6. LEKACE: 2 x 10·8 acu (O. I x 10-8 acis) at standard c-onditions
7. ELECTRICAL CHARACTERISTICS:

a. Insulation resistance: 50 MD at 100 Vdc
b. Current: 20 mA max

8. REMARKS: This page reflects in!otmation on DAC drawing
I B344 7Z rev E.
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Section W 

TEMPERATURE TRANSDUCER, PART NO. 1B34472•503 

The resistance wire temperature transducer (KS02) mea1urea the hydrau
lic oil temperature in the main pwnp inlet port !or tranamittal through telem
etry to GSE. 

1. VENDOR: Trans-Sonics, Inc. (part no. T4S97-503)
2. LOCATION: KS02: Main pump inlet port
3. SERVICE: Electrical and MIL-H-5606A hydraulic fluid
4. TEMPERATURE: .73 to 176°C (-100 to +3S0°F)
S. PRESSURE: 2520 N/cm2 (3650 psia) (operating)
6. LEAKAGE: 2 x 10-8 secs (0. l x 10-8 scis) at standard condition•
7. ELECTRICAL CHARACTERISTICS:

a. Insulation resistance: 50 Mn at 100 Vdc 
b. Current: 20 mA max

8. REMARKS: This page reflects information on DAC drawing
1B34472 rev E.
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Section Ill 

J. AUXILIARY PROPULSION SYSTEM

The auxiliary propulsion system CAPS). which consists of two APS mod• 
ule• mounted If rad. (180 deg) apart on the aft skirt at Positions 1 and m. pro
vidu attitude control for the S-lVB stage and payload. Each module contain• 
three 670 N (150 lb£) thrust liquid-propellant engines that are fired individually 
or in combination• to make attitude corrections. The module• are aelf
contained units requiring only propellant-valve actuation signals from the 
flight control computer for operation. The APS uses nitrogen tetroxide 
(N204) a• oxidizer. and monomethyl hydrazine (MMH) as fuel. The propel
lant i• preaaure fed at 140 N/cm 1 

(200 psia) to each engine. When the pro
pellant valve• at any engine open, fuel and oxidizer enter the engine combus
tion chamber and ignite on contact. Burn time for each engine depend• on 
the duration of the attitude correction signal. The minimum burn time i• 
approximately 50 ma.
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Section W 

AUXILIARY PROPULSIONS SYSTEM INFORMATION ILLUSTRATIONS 

TITLE PAOE 

Auxiliary Propulsion System - Simplified Schematic J-3

Auxiliary Propulsion System• Detailed Schematic J-5

AUXILIARY PROPULSION SYSTEM CALLOUT LIST 

FIND 
NO. CO MPONENT PART NO. PAOE 

K600 Module, Oxidizer Tank, Low Presaure 1A49998-508 J-6

K601 Tank Auembly, Oxidizer • 

K60Z Potentiometer, APS Propellant Tank lA 74488-503 J-7
K603 Module, Fuel Tank Helium Low Pressure 1A49998-507 J-8

K604 Valve, Check, Quadruple, APS 1A679ll-50S J-9
K605 Module, Propellant Control (Fuel) 1A4942Z-508 J-10
K606 Engine, APS, Attitude Control, 

670 N (150 lb!) 1A39SCJ7•50J 
K607 Module, Propellant Control (Oxidizer) 1A494l2• 507 J-10

K608 Disconnect, Helium Control 78518ZJ-50J J-IZ

K609 Valve, Check, Quadruple, APS 1A6791Z•50l J-9
K610 Sphere Assembly 1A78094-1 
K611 Tank Assembly, Fuel • 

K61Z Potentiometer, APS Propellant Tank 1A74411•50J J-7
K613 Module, Helium Fill, APS 1A49CJ96•�4' J.13

K614 Helium F-ressure Regulator Assembly 1BS4709•1 J-14

*Part o! lA 78096-501
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Section W 

DETAILED SCHEMA TIC CALLOUT LIST 

FIND 
NO. 

1 
2 
3 
4 

5 

6 

7 

8 

9 

10 
11 
12 

13 
14 
15 

16 
17 

18 
19 
20 
21 
22 
23 
24 
ZS 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

J-4

COMPONENT 

Tube Auembly 
Tube Auembly 
Tube Auembly 
Fitting 
Tube Auembly 
Tube Auembly 
Tube Auembly 
Tube Auembly 
Tube Auembly 
Tube Auembly 
Tube Auembly 
Tube Auembly 
Tube Asaembly 
Tube Auembly 
Tube Auembly 
Tube Auembly 
Tube Assembly 
Fitting 
Tube Auembly 
Tube Auembly 
Tube Auembly 
Tube Auembly 
Tube Assembly 
Fitting 
Fitting 
Tube Auembly 
Tul>o AHembly 
Tube AHembly 
Tube Auembly 
Tube Auembly 
Tube AHembly 
Tube Auembly 
Tube Auembly 
Tube As aembly 
Tube Auembly 
Tube Auembly 
Tube AHembly 
Tube Auembly 
Tube Auembly 

April 1, 1966 

PART NO. 

1855636-1 
1A89508-1 
lA89510•1 
1A33381-1 
1A89512-1 
1B55203•1 
1857799-1 
1B57759-1 
1857757-1 
1A82ZS9-005-5 
1A89522-l 
1A82259-005• 7 
1857756-1 

."' 1B57758-1 
1857800-1 
1A89519•1 
1sss20•-1-001-so1 
1833380-1 
1A8951l•l 
1B44103•1 
1 •• 89507-1 
1B55637•1 
1B55338-1 
1857762-501 
1857762-1 
1A89515-1 
1A95052•1 
UH3399•1 
1A92860-1 
1A95043•l 
1A95053•1 
1A95054-1 
1A95481-1 
1A97411-1 
1A89496•1 
1855429•1 
1B55334•1 
1A89497•1 
1B5S204•l•00l•l 
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Section Ill 

OXIDI?ER TANK HELIUM LOW PRZSSURE MODULE, PART NO. 
1A49998-508 

The oxidizer tank helium low pressure module (K600) receives helium 
at approximately 35 N/ cmZ (SO psig) from a ground source and auppliea it to 
the propellant tank to collapse the oxidizer bellows prior to oxidizer loading. 
Venting of the oxidizer bellows is accomplished through the module a• the 
bellows expands during oxid\zer loading. Thie module contains a normally 
closed solenoid valve and a relief valve. 

1. VENDOR: Vinson MCg. Co. {part no. A62245-S08)
Z. LOCATION: In APS module• no. 1 and Z
3. SERVICE: Helium and electrical
4. TEMPERATURE (operating): -18 to +51. 6°C (0 to +12S°F)
S. PRESSURE:

a. Operating: Zero to 280 N/cmZ (400 p1ia)
b. Proof: 400 N/cmZ (600 paig) between ports A, B, C, and D
c. Burst: 690 N/cmZ (1000 peig) between ports A, B, C, and D

6. LEAKAGE ALLOWANCE:
a. Internal (past relief valve): 1. 0 seem (O. 06 •cim) max before

cracking and a(ter reseat
b. External: 1. 0 scch (O. 06 ecih) max

7. ELECTRICAL CHARACTERISTICS:
a. Solenoid operating current: 1. 5 A max at 28 Vdc
b. Insulation resistance: 100 Mn min at S00 + 10 Vdc between

each isolated terminal and body &Hembly
8. OTHER FUNCTIONAL CHARACTERISTICS:

a. Relief valve:
0) Cracking pressure: ZZ-1 to Z-tO N/r;ml (32S to 350 psi)

differential pressure
(Z) Reseat pressure: 196 Nie.ml (265 pal) min differential

pressure
(3) Flow rate: o. 147 kRI• (O. 10-4 lb/•) min 0£ U°C (70°F)

helium at atmospheric preaaure when preaaurized at port
A to 258 N/ cmZ (375 p•ls)

b. Solenoid valve:
(1) Cracking pressure: Z Nie.ml U pal) min to 10 N/cm1 

(15 psi) max di!!erential preaau.re
(Z) Flow rate: O.Oll ka/• (O.O?� lbm/a) mln of 21

°
c (70°F)

helium to atmosphere when pre••urised at port A or C to
140 N/cmZ (ZOO paig)

9. REMARKS: These pages renect inlorm&tion on DAC drawing
1A49998 rev W and AEO'• through AB.
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Section Ill 

APS PROPELLANT TANK POTENTIOMETER, PART NO. lA 74488-503 

The APS propellant tank potentiometer ia a variabte resistor that trans
late■ the linear movement of the APS propellant level to a proportionate de 
voltage, There are two potentiometers mounted on the APS propellant tank. 
One potentiometer (K60Z) indicates the oxidizer level, and the other (K612) 
tndicate• the fuel level. 

l. VENDOR: Technology Instrument Corp. of Calif. (model no, 546A)
l. LOCATION: In APS modules no. l and 2 on each APS propellant

tank

). SER VICE: Electrical and pneumatic 
f. TEMPERATURE (operating): -54 to +71°C (-65 to +160°F) 
5. PRESSURE:

a. Operating: 190 N/ cm2 (275 psia)
b. Proof: 286 N/cm2 (-t..15 psia)
c. Burst: 474 N/cm2 (688 psia)

6. LEAKACiE (external): 1 x 10-7 cm1 /a (, 06 x 10•7 in1 /s) at an
internal preuure of 190 N/ cm2 (Z75 psia) through the operating
temperature range

7. ELECTRICAL CHARACTERISTICS:
a. Voltage (operating): 5 + O. 5 Vdc
b. Insulation resistance: Too Mn at 500 Vdc min
c. Pot. resistance: SOOOD + S pct
d. Dielectric strength: 50 µA max with 1000 Vrms min at 60 Hz 

applied between current carrying paru and ground for 1 min 
8. REMARKS: This page reflects information on DAC drawing

1A74488 rev J and AEO 1s through N.

April 1, 1966 J-7



Senion 1ll 

FUEL TANK HELIUM LOW PRESSURE MODULE, PART NO. 1A49998-;i07 

The fuel tank helium low pressure module (K603) receive• hellwn at 
approximately 35 N/cm2 (SO psig) from a ground ■ource and •upplie• it to the 
propellant tank to collapse the fuel bellow• prior to fuel loading. Venting of 
the fuel bellows is also accomplished through thia module •• thl• bellows ex
pand• during fuel loading. This module contain• • no.,rnally clo1ed aolenoid 
valve and a relief valve. 

l. VENDOR: Vinson M!g. Co. (part no. A6ZZ45-507)
2. LOCATION: In APS module• no. 1 and 2
l. SERVICE: Helium and electrical
4. TEMPERATURE (operating): -18 to +51. 6°C (0 to +US°F) 
S. PRESSURE:

a. Operating: 0 to Z80 N/cm& (Oto 400 paia)
b. Proof: 400 N/cm1 (600 psig) between port• A, B, C, and D
c. Burst: 690 N/cm1 (1000 peig) between port• A, B, C, and D

6. LEAKAGE ALLOWANCE:
•• Internal (past relief valve): 1. 0 accm (0.06 •elm) max before

cracking and after reseat
b. External: 1. 0 scch (0. 06 ecih) max

'• ELECTRICAL CHARACTERISTICS: 
a. Solenoid operating current: 1. 5 A max at ZS Vdc
b. Insulation resistance: 100 Mn min at 500 + 10 Vdc between

each isolated terminal and body aaaembly -
H. OTHER FUNCTIONAL CHARACTERISTICS:

•• Relief valve:
(1) Cracking pressure: 224 to 240 N/cml (325 to 350 psi)

differential pressure
(Z) Reseat pressure: 196 N/cm2 (285 psi) min differential

pressure

(3) Flow rate: 471 x 10·1 kg/• (0.104 lb/•) min of z1°c
(70°F) helium to atmosphere pressure when preasurized
at port A to ZS8 N/cm2 (375 psig)

b. Solenoid valve:
(1) Cracking preuure: 2 N/cm2 (3 psi) min to 10 N/cm2

(15 psi) maximum differential preuure
(2) Flow rate: 0.011 kg/• (0.025 lb/•) min of 21°c (7o°F) 

heliwn to atmosphere when pressurized at port A or C to
138 N/cm2 (200 psig)

?. REMARKS: This page reflect• information on DAC drawing 
1A49998 rev W and AEO1s through AB. 
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Section W 

APS QUADRUPLE CHECK VALVE, PART NOS. lA679lZ-503 AND 
lA,1,12-sos 

The quad check valve• (K609 and K604) prevent helium reverse now from 
tlwt otl'.ldi&cr and fuel bellows compartments. The module contains two parallel 
0,.,.- p,!lth• with two aeries check valves in each path. 

L Vt:NDOR: 
a. 1A6791Z-503: Vinson M!g. Co. (part no. A-63077-503)
b. l A6791Z-505: Vinson Mfg. Co. (part no. A-63077-505)

z. LOCATION: In APS modules no. 1 and Z
l. SER VICE: Helium
-f. TEMPERATURE:

•· Operating: -54 to +n °c (-65 to +160°F) 
b. System blowdown: -88 to +n°c (-125 to +160°F)

\. PRESSURE:
a. Operating: 117 N/cm2 to 690 N/cm2 (l 70 to 1000 paia)
b. Proof: 1000 N/cm2 (1500 psig)
c. Burst: 1700 N / cm2 (ZSO0 paig)
d. Cracking (for the quadruple check valve &Hembly): 1. 3 N/cm2 

(Z. 0 psi) min to 3. 4 N/ cm2 (5. 0 psi) max
6. LEAKAGE ALLOWANCE:

•· Internal: 3. 0 seem (O. 2 acim) of helium with differential pres
sure up to 224 N/ cm2 (325 pal) and temperature from -zs. 8 to 
+71. t°C (-20 to +160°F)

b. External: l. 0 acch (O. 06 acih) max
7. REMARKS: Thia page reflects ln!ormation on DAC drawing

lA67912 rev Ci and AEO'• through K.
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Section Ill 

PROPELLANT CONTROL MODULE, PART NOS. 1A49422-507 AND 
1A49422-508 

The propellant control module■ receive propellant (K60S for fuel and 
K607 for oxidizer) from a ground source and supply it to the tank• and engine 
feed lines. Recirculation, tranr,fer and purge operations also occur through 
the control modules. Each module contains· a two position, three way, nor
mally closed solenoid valve, a two position, two way normally closed sole• 
noid valve, two check valves, and a filter. 

1. VENDOR: Wallace O. Leonard, Inc.
a. K606: Part no. 219040-11
b. K611: Part no. 219040-10

2. LOCATION: In APS modules no. 1 and 2
3. SERVICE:

a. K606: Monomethyl hydrazine and helium
b. K61 l: Nitrogen tetroxide and helium

4. TEMPERATURE (operating): -29 to +71°C (-20 to +160°F)
5. PRESSURE:

a. Operating: 0 to 189 N/crnZ (0 to 275 paia)
b. Proof: 286 N/cmZ (415 psig) min
c. Yield: 320 N/ cm1 (460 psig)
d. Buret: 480 N/ cmZ (690 psit) min
e. Check valve cracking: 3 + 2 N/ cmZ (S .±. 3 p1i)

6. LEAKAGE ALLOWANCE: -
•• Internal (test preeaure 189 N/cm1. (275 p1ig) for (1), (Z), and

(3) following):
(1) Through solenoid to fill-drain port: o. Z ace/day (O. 01 sci/

day) of propellant, O. 03 seem (0. 002 adm) of helium
(2) Through 3-way solenoid valve to vent•put&• port: 0. 02

sec/day (0. 01 •cl/day) of propellant. O. 03 accm (0. 002
scim) of heliwn

(3) Through vent-purge or fill-drain port to p111'1e port: 3. 0
sec/day (0.183 sci/day) of propella.nt. O. ll ■ccm (0. 013
scim) of helium

(4) The internal leakage rate lrom part D to port C or from
port C to port D when subjected to • differential preuure
of 3 N/ cmZ (5 psi) shall not exceect 5. 0 ■ccm (0. 3 acim)
of propellant or 300 seen, (l 8. 3 ■cim) of helium. The total
internal leakage rate from the fill-draln port to ports A and
B shall not exceed the following:

Differential Pressure Propellant Leakage 

N/cm2 psi accm 

0 to 24 O to 35 1. 0
25 to ZS 36 to 40 s.o

J-10 April 1, 1966 
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0.06 
0.31 

Helium Leakage 

accm •cim 

10 o. 6

500 30.5 



Section W 

PROPELLANT CONTROL MODULE, PART NOS. lA4942Z-507 AND
lA49422-508 (CONT.) 

(5) The total internal leakage rate from the vent-purge port
to port• C and D ahall not exceed the value• ahown in the
table under (4).

b. External: The external leakage of the module during expo1ure
to any ambient preasure between 10.1 N/cm1 (14. 7 psla) and
10·9 mm (.04 x 10·91n.) Hg ft)I' any internal propellant or
helium preasure up to 189 N/cm1 (275 paia) •hall not exceed
o. 001 ace/day (6 x 10-5 •cl/day) or propellant or 7 x 10•5 accm
(0.4 x 10•5 aclm) of hellum.

7. ELECTRICAL CHARACTERISTICS:
a. Solenoid operating current: z. 5 A max from each 1olenoid

valve at operating temperature
b. In1ulatlon resletance: 100 MO mln at 500 + Vdc between each

insulated terminal and auembly houalna 
-

c. Drop-out voltage: 8 Vdc max, 2 Vdc mln
d. Pull-in voltage: 23 Vdc max, 5 Vdc mln
•• Re1ponae time: 0.125 aec at max openlna preu\lf'e

8. REMARKS: These page• refiect in!ormation on DAC drawing
1A494Z2 rev T and AE01

1 through Y.
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HELIUM CONTROL DISCONNECT, PART NO. '1851823-503 

The helium control di•connect (K608) l• a male-type couptlila supple with 
an lnterMl •ealing poppet to prevent reveue now. Thi• dlaconnect l• 111ed 
to connect to the ground equipment fill hose for filling the APS helium 1phere. 

I. VENDOR: On Mark Coupling Corp. (part no. 1198004•02)
2. LOCA TlON: Aft umbilical plate. which ti located on the &!t •klrt
l. SERVICE: Helium
"• TEMPERATURE (operating): -40 to +7l °C (•40 to +160°F) 
!. PRESSURE: 

a. Operating: 2100 N/cm1 (3100 p1ig) max
b. Proof: 3210 ! 34 N/cm1 (4650 ! SO pelg)
c. Dur1t: 5340 N/cm1 (7750 p•lg) min

6. LEAKAGE:
a. External: 160 ■ccm (10 ■elm) max at 2900 ♦ 70 N/cm1 

(3000 ! 100 p■ig)
-

b. Internal: 16 ■ccm (1 ■elm) max
7. REMARKS: Thl• page reflect• ln£o1'matlon on DAC drawing

"I 851823 rev M.

J•IZ April 1. 1966 



Scittton W 

HELIUM FILL MODULE, PART NO. 1A49996-�09 

The helhun !ill module (K613) receives helium from• ar-c-'lffld ao.in·• &nd 
auppliu lt to the APS helium aphere. Thi• module conum• • ,hnll nlve 
in the !ill line, a eolenoid valve in the vent line, and a reU•f ulff p.1r•ll•l 
to the •olenoid dump valve. 

1. VENDOR: Vinson Mfg. Co. (part no. A62394-50'fAl
2. LOCATION: In APS module• no. 1 and 2
3. SERVICE: Helium
4. TEMPERATURE:

a. Operating: .54 to +71 °c (•65 to +160°F)
b. System blow-down: +71 to -87. s0c (+160 to -12S°F)

5. PRESSURE:
a. Operating: 0 to 2200 N/ cmZ (O to 3200 p1ia)
b. Proo!: 3300 N/ cmZ (4800 psig) min applied at inlet and

outlet simultaneously
c. Burst: 5S00 N/cm1 (8000 pdg) min
d. Check valve cracking pressure: _3 ± 2 N/crnl (5 !. l psi)
e. Relief valve:

(1) Cracking pressure: 2300 N/cml. (3300 p1i1) min
(Z) Reseat pressure: 2200 N/ cm1 (3200 paig) min

6. LEAKAGE ALLOWANCE:
a. Internal:

(l) Solenoid dump valve and relief valve: 3. 0 1ccm (0. 2 acim)
r.,ax throughout the operating temperature raa1e

(2) Check valve: 1. 0 seem (O. 06 •cim) mu lbrouahout the
operating temperature range

b. External: 1. 0 scch (O. 06 scih) max
7. ELECTRICAL CHARACTERISTICS:

a. Solenoid operating current: 1. 5 A max with 28 Vdc applied
at terminals

b. Insulation resistance: 100 Mn min at S00 ! 10 Vdc
c. Operating voltage: 24 to 30 Vdc
d. Pull-in voltage: 18 Vdc max, 5 Vdc min
e. Drop out voltage: 8 Vdc max, O. 5 Vdc min
£. Response time: O. 5 sec max 

8. REMARKS: Thie page reflects information on DAC drawing
1A49996 rev V and AEO'• through AA.
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HELIUM PRESSURE REGULATOR ASSEMBLY, PART NO. 1B54709·1 

The helium preHure regulator assembly (K614), utlU•lna a 1B54601·1 
preuure regulator, supplies helium to the APS propellant tank to preuurize 
the fuel And oxidizer bellows compartments. 

1. VENDOR: Fairchild Hiller (part no. 6S-168)
z. LOCATION: In APS modules no. 1 and 2
3. SERVICE: Helium
4. TEMPERATURE (operating): .35 to +71°C (•30 to ♦160°F)
S. PRESSURE:

a. Regulated output: (dif!erential between output and ambient
pressure)
(I) Primary regulator: 135 t 2 N/cmi (196 ± 3 pal)
(2) Secondary regulator: 138 + 2 N/cml (200 ♦ l p1i)

b. Input: 240 to 22.00 N/ cm1 (3S0 to 3200 p1ia)
-

c. Proof: 3300 N/cm1 (4800 psig) at inlet and 258 N/cm'
(37S psig) at outlet simultaneously

d. Bunt: 5500 N/cm1 (8000 psig) at inlet and 438 N/cm1 

(6Z5 psig) at outlt:t simultaneously
6. LEAKAGE ALLOWANCE:

a. External: 1. 0 scch (O. 06 scih)
b. Internal: z. S seem (0. 15 cclm)

7. FLOW RATE: 0. 16 x 10·1 to 0. 90 x 10·1 kg l min (0.036 to o.z
lb/min) with inlet pressure of ZZ00 to Z40 N/cm1 (3200 to 3S0 p•ia)

B. REMARKS: This page reflects information on the following DAC
drawings:
a. 1B54709 rev NEW and AEO'• A ilnd B
b. 1854601 rev C and AEO•s through Ci

J-14 April l, 1966 



Section Ill 

K. STAGE SEPARATION SYSTEM

The 5-IB stage and aft interstage separate from the S-IVB stage imme
diately after S-1B stage outboard engine cutoff. Parallel leads of mild 
detonating fuse (MDF) encircle the vehicle at station 1186. 804. Two EB W 
firing units and two EBW detonators detonate the MOF, which severs a ten
sion plate that secures the S-IVB aft skirt to the aft interstage. Five blast 
deflectors mounted just forward of the separation plane prevent tension plate 
fragments from damaging the APS modules and the ullage rockets. 

Four retromotor s operating simultaneously, each ignited by its own in
dependent ignition system consisting of two firing units and two EBW initiators, 
decelerate the 5-1B stage and aft interstage. The retromotors are mounted 
at rr/2 rad, (90 deg) intervals around the aft interstage. 

Three ull-'ge ro-:kets mounted on the 5-IVB stage aft skirt operatti for 
3. 9 sec during the separation operation to maintain a slight acceleration for 
the S-IVB stage until the J-2 engine fires. This acceleration keep• the S-IVB 
stage propellant 1e;ited in the bottom of the containers for J -2 engine start. 
Two EBW firing units in each ullage rocket fairing assembly ignite the ullage 
rocket motor1.

Approximately 15 sec after stage separation, the S-IVB stage jettisons 
the ullage rockets and fairing assemblies. Frangible nuts that secure each 
ullage rocket and fairing assembly are broken by charge aasembHes installed 
on confined detonating fuse (CDF) assemblies. Two EBW firing units detonate 
two EBW detonators, which in turn detonate the CDF assembliea. Spring
loaded jettison assemblies propel the spent ullage rockets and fairing assem
blies away from the stage. 

April 1, 1966 K-1



Section Ill 

STAGE SEPARATION SYSTEM INFORMATION ILLUSTRATIONS 

TITLE 

Separation Sy•tem • Block Diagram 
Separation Sy1tem EBW Firing Unit, In1tallation 

View• Information Illu1tration 
Separation Syatem Detonating Fuae Auembly ln1tal1ation 

View - lnfo?'mation nlustration 
Separation Sy1tem �tonator Block and EBW Detonator 

Installation Viciw • Information illustration 
Retromotor J•n.ltlon Sy1tem • Block Diagram 
Retromotor £8W Firtna Unit• Installation View • 

Info.-mation nlu1tHtlon 
Retromotor •nd lnlti•tor In1tallation View -

Information DluatraUon 
Retromotor Faidna• In,tallation View• Information 

Illustration 
Ullage Rocket Ignition Sy1tem - Block Diagram 
Ullage Rocket EBW Firing Unit• and Initiator Installation 

View - In£ormation llluatration 
Ullage Rocket Fairing Installation View - In£ormation lllu1tnU011 
Ullage Rocket Jettison Ignition Sy1tem • Block Diagram 
Ullage Rocket Jettison System EBW Firing Unit• and Detonator 

Block Installation View - Information Illustration 
Ullage Rocket Jettison Syatem Explosive Fuse Aa1embly and 

Frangible Nut lnatallation View - Information Uluatration 
Ullage Rocket J etti1on System Attachment Hardware 

Installation View • In£ormation illustration 

STAGE SEPARATION SYSTEM CALLOUT LIST 

FIND 
NO. COMPONENT PART NO. 

K700 Firing Unit, Exploding Bridgewire 40M39SlS-107 
K701 Block A11embly, Detonator, Stage 

Separation Syatem 1 BSS619-503 
K70Z Detonator, Electric-Exploding 

Bridgewire Type 7865742 .. 1 
K703 Fuae AHembly, Detonating, 

Separation System 1A93438-507 
K704 Firing Unit, Exploding Bridgewire 40M395 15-10S 
K705 Initiator: 

TX346-1, Thiokol Chemical Corp. FR40479 
AGXZ008. Aerojet-Oeneral Corp. S05850 
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Section Ill 

STAGE SEPARATlON 5Y5T�M CALLOUT LIST (CONT.) 

F "'I') 

r- C.OMPOSJ:�T PART NO. PACE 

Ki, , Motor, R•trCJrtteket 1A59670-1 K-1S
K707 Firina Ui>tt. �lodin1 Bridgewire 40M39515-l07 K-S
K708 lnitiatol': 

TXJ.16•1. Tluokol Chemical Corp. FR40479 K-14 
ACXZCIOI. A•rojet-Ceneral Corp. sossso K-14

K709 Motor, UU•t• Rocket 1A81960-l K-19
K710 Fil'ina Ur.it, Exploding Bridgewire 40M39S1S-101 K-S
K7ll Exptoelve FuH AHembly, Ullage 

R!>eket Jetti■on 1A84ZZ5-507 K-Zl
K71Z Deton•tol', £lectric -Ex?,loding 

Brld1ewire Type 7865742-1 K•7 

K713 Nut, Frangible - 1/2 1A726Z0-1 K-lS

K714 Block, Detonator, Ullage Rocket 
Jettieon 1A84ZZ3-503 K-l<t

April 1, 1966 



S<�cticn III 

--, 
LOX lEVEL

1 

SENSOR NO. 2 j' 
SA61 

... CllSTNUTOlt 
UAI 

I i 
..._ ________________ _ 

__ ..J:.!B..filGL ___________ �------- -
S•IVBAFT INTERSTAGE 

I 
rlRINGUNIT 

IIO l 
401ASAI 

V-11100
(2 PLACES) 

I 

EBI
OUOHATOII 

K703_/ 

Ct!ARGE fllAllf 

TRICGEII 

STAGE S£PARITIOII SYSfl• 
DETOtfATOII aoc•

MILO 
DETONATIIIC 

fUSf. 

�------

FIIIIIGUNIT 
IIO. 2 

401AW 

HI 
DUOIIAYOII 

C.lt 12411 

STAGE SEPARATION SYSTEM - BLOCK DIAGRAM 

April 1, 1966 



Section III 

EXPLODING BRIDGEWIRE (EBW) FIRING UNIT, PART NO. (See below.) 

The EBW firing unit is a solid-etate electronic device that generates a 
high voltage, high energy, abort duration pulse to fire .&.n EBW detonator or 
aquib. Two input aignals are neceHary to the firing unit function. The firat 
1ignal applies power to the circuitry, allowing a ayatem storage capacitor to 
charge to 2300 ±. 100 Vdc, The •econd signal triggers an electronic switch, 
permitting the storage capacitor to discharge. 

I. VENDOR: GFE (part nos. 40M39SIS-101, -10S, and -107)
2. LOCATION:

Find Part No. System Oty Cable Lrngth Sta Loe Installa-
No. cm (in.) tion 

View 

K700 40M39515-107 Separation 2 91 (36) 1168 �ig. K-2 

K7O4 40 M39515-105 Retromotor 8 76 (30) 980 Fig. K-6 
Ignition 

K7O7 40M39515-107 Ull age Rocket 6 91 (36) 1216 Fig. K-10 
Ignition 

K7l0 40M39515-101 Ullage Rocket 2 46 (18) 1200 Fig. K-13 
Jettison 

K7�6 -I0M39515-107 5-IVB Stage 2 91 (l6) 1654 Fig. L-4 
PDS (Sheet 2)

3. SER VICE: Electrical
-t. TEMPERATURE (operating): -18 to +93°C (•65 to +200°F)
c;. ELECTRICAL CHARACTERISTICS: 

a. Input voltage: 24 Vdc to 32 Vdc; max ccmtinuons, 36 Vdc 
b. s,stcm storage capacitor charge time: l. 5 sec
c. Trigger voltage: 28 ±. 4 Vdc
d. Output voltage: 2300 ±. 100 Vdc
e. Trigger circuit response time: 4 ±. 1 ma

6. REMARKS: Thie page refiect• information in MSFC specification
40M3951SB.
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Section III 

EXPLODINC BRIDCEWIRE (EBW) DETONATOR, P.ART NO. 786574Z-l 

Th• £BW detonator serve• a• the interface between the electrical equip
ment •nd ordnance component• in the separation ■yatrm, 111111.ae rocket jetti
•nn ■yatrm, and PDS. Redundant detonator in■tallationa ln each system en• 
■1t-rra detonation of ordnance components when the comm.and ii received.

Thr detonator contain■ an exploding bridgewire connected between two 
l!lutrlcd pin• and embedded in a PETN acceleration charae. Application of 
ll00 .t 100 Vdc from the EBW firing unit acrou thr pin■ cau■e■ the bridge
w,re to explode and detonate the acceleration charge. The acceleration 
c:har1e thrn detonate• a PE'l'N main charge, al■o contatneri in the detonator 
caae, which propagates the explosion to its respective fuH auembly. 

A ■park gap created by a mica spacer inserted between ■rgments of one 
rtectrical connector pin precludes accidental dudding of the detonator by in
arlve rtrnt application of electrical power. 

1. VENDOR: Douglas Aircraft Company, Inc. (part no. 7865 :-&-2-1)
l. LOCATION:

fln�I Part System Oty Sta, ln•tallation 
N11. No. Loe. View 

K702 7ti65742 -l Separation 2 1183 Fig. K-4 

K71Z 7ij65742-l Ullage Rocket 2 1195 Fig. K-13 
Jettison 

K763 7865742-1 S-IVB Stage 2 1154 Fig. L-4 
PDS (Sheet 2)

3. SERVICE: Ordnance
4. ·rEMPERATURE (operating): -18 to +74°C (-65 to +l6S°F)
5. ELECTRICAL CHARACTERISTICS:

a. Input voltage: 2100 ±. 100 Vdc
b. Spark gap breakdown voltage: 600 Vdc to 1200 Vdc
c. Detonator circuit reaiatance: 100 Mn between pine, mea•ured

in either direction at S00 Vdc and zo0c (70 °F) 
d. Bridgewire resistance: o. 1 7 ±. o. 03n 

6, HAZARDOUS MATERIALS: 
a. Acceleration charge: 67. 5 ±. Z.O mg of cla■■ 2 PETN
b. Main charge: 90. 7 ± 16 mg (1.40 ±. 0.25 gr) of clau 4 PETN

7. REMARKS: Thie page reflects information in DAC specification
7865742 rev N. 

April 1, 1966 K-7



Section Ill 

SEPARATION SYSTEM DETONATING FUSE ASSEMBLY, PART NO. 
1A93438-507 

The •eparation •ystem detonating fu•e aHembly (K703) consist• of 
parallel length• of mild detonating fuse (MOF) encued in a polyethylene 
plastic cover. Each MDF length hu a PETN core encaaed in a lead sheath. 
The MDF effect• stage eeparation by severing a tension plate that •ecuree 
the aft skirt auembly and aft interstage auembly. 

1. VENDOR: Oougla• Aircraft Company, Inc. (part no. 1A93438-507)
z. LO CATION: The MOF is installed in a groove around the ba■e of

the aft •kirt auembly at vehicle station i.186. 804. See fig. K-3.
3. SE:RVICE: Ordnance
4. TEMPERATURE (operating): -18 to +74°C (•65 to +16S°F) 
'5. CHARACTERISTICS:

a. Detonation velocity: 6,096 to 7,618 m/• (Z0,000 to 25,000 !t/1)
b. Critical temperature: Greater than.99°C (Zl0 °F)

6. HAZARDOUS MATERIALS: 2 mg/m (10 gp!) 0£ clau 4 PETN
7. REM ARI'S: Thie page reflect• information in DAC specification

1A93438 rev Band AEO'e through G.
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Section III 

SEPARATION SYSTEM DETONATOR BLOCK ASSEMBLY, PART NO. 
1B55619-503 

The 1eparation system deton:itor block assembly (K701) con•i■t■ of a 
detonator block and two spacer,. The detonator block 1rrve1 a■ a junction 
for the MDF ends and two EBW detonators. and contain■ the heat and shock 
created by the exploding detonator,. Tht:: detonator block ha• two threaded 
rccl'ptaclce for installing the EBW def <,nators and two drilled p•Hage■ per
pendicular to the receptacles for inserting the MDF end■• The two ,pacer■• 
one inltalled in each paHage. 1ecures and correctly po1ition• the MDF end1 
with the EBW detonators to ensure propagation to the MDF when the detona
tors fire. 

1. VENDOR: Dougla1 Aircraft Company. Inc. (part no. 1855619-503)
Z. LOCATION: Installed in the aft interstage ju1t below the aft skirt/

aft interatage mating plane approximately o. 44 rad. (ZS deg) from
position II toward position I. See fig. K-4.

3. SERVICE: Ordnance
4. REMARKS: This page reflects information on DAC dnwing

1855619-503 rev new and AEO A, and 1A9l439 rev A.
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Section Ill 

INITIATOR, PART NOS. FR40479 AND 505850 

The initiatou (K705) are the first-fire components used in the retro
motor and ullage rocket ignition systems. They fire an igniter, which in 
turn ignite• the •olid propellant motors. Redundant initiator in■tallatlon■ 
in each igniter auure• motor ignition. Either of two initiator•, the TX-346-1 
produced by Thiokol Chemical Corporation or the AGX-2008 pro'duced by 
Aerojet-General Corporation, may be used. The internal design of the initi• 
ators differs •lightly, but both have identical outputs. Both initiator• have a 
spark gap ln their electrical circuits to prevent firing or dudding of the unit 
through inadvertent application of power. Both initiators use an exploding 
bridgewire to detonate the pyrotechnlc charges. The TX-346-1 initiator con• 
tains a bead charge on the bridgewire that detonates a main charge. The 
AGX-2008 initiator bridgewlre la embedded in the main charges and detonatca 
the charge directly. 

I. VENDOR:
a. Thiokol Chemical Corporation (model TX-346-1, part no.

FR40479)
b. Aerojet General Corporation (model AGX-2008, part no.

505850)
z. LOCATION: Two initiators are installed in aft end of each retro

motors at vehicle station 970, approximately; and two initlatou in•
stalled in the forward end of each ullage rocket at vehicle station
1235, approximately. See fig. K-7 and K-1 O.

3. SERVICE: Ordnance
4. TEMPERATURE (operating): -23 to +66°C (-10 to +IS0°F) 
5. ELECTRICAL CHARACTERISTICS:

a. Input voltage: 2300 + 100 Vdc
b. Spark gap breakdown voltage: 700 Vdc to 1300 Vdc
c. Bridgewire resistance:

(1) TX-346-1: 0.15+0.04
(Z) AGX-2008: I. 94 + O. 20

t>. HAZARDOUS MATERIALS: 
a. TX-3-lb•l: 605 mg pyrotechnic charge (chemical composition

propriety information of TCC)
b. AGX-2008: 800 mg pyrotechnic chargd (chemical composition

propriety information 0£ AGC)
7. REMARKS: This page reflects information in Thiokol specification

SP-SZ9 and SP-534 and Aerojet General specification 540480.

K-14 April I, 1966 



Section 11l 

RETROMOTOR, PART NO. 1AS9670-1 

The solid propellant retromotora decelerate the s .. m stage and aft b,
terstage during S-18/S-JVB acparation. Each motor contain• an igniter tut 
directs hot particles and aa•e• to the propellant surface causing instant 
ignition of the 'llfttire aufacci. Each retromotor exhaust nozsle cant• 16. 5 
drad (9. 5 dea) outboard from the vehicle i:enterUne, to direct hot esh&u•t 
gases away from tLe S.JVB •taae.

1. VENDOR: Thiokol Cbemical Corporation (part no. TE-M-29••>
z. LOCATION: M4>\lnled at '4/2 rad. (90 deg) interval• aro1.1nd the dt

interata1•: fin line• z. 4. 6, and 8. See fig. K-7 and K-8.
3. SER VIC£: Orcmanc:-e
4. THRUST: U5. JJ6 N (30, 4Z5 lbf)"'at 60,900 m (ZOO. 000 ft) altiU.CS.

and U,°C (6CoF)
5. BURN TIME: I. 543 sec (average)
6. PROPELLANT:

a. Designation: Thiokol TP-E-8035
b. Type o! grain: Case bonded, internal burn.ing, taper�d 5-point

atar conCiguration
7. WEIGHT:

a. Loaded: 169 kg (372 lb)
b. Propellant: 121 kg (267 lb)

8. TEMPERATURE:
a. Storage-: -36 to ♦370C (-32 to +100°F) 
b. Firing: -26 to +71°C (-15 to +160°F)
c. Autoignition: 121°c (2S0°F) a!ter 8 hr; l68°C (5t5°F) after

5 sec:
9. REMARKS: Thi• paae reRecta ln!ormation in PAC apecllic:&tion

1A59670 rev lf.
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Section III 

ULLAGE ROCKET MOTOR, PART NO. 1A81960-l 

The solid propellant ullage rockets (K709) maintain a alight S-IVB stage 
acceleration during stage separation operation to keep the S-IVB stage pro
pellant properly seated in the bottom of the containt>ra for J-2 engine start, 
An igniter that is an integral part of the ullagc rocket has two thread<-d 
receptacles for installation of initiators. 

1. VENDOR: Thiokol Chemical Corporation (part no. TX-280-10)
2. LOCATION: Mounted on the aft skirt aHembly approximately 2. 09 

rad. (120 deg) apart. See !ig. K-10 and K-11,
3. SER VICE: Ordnance
4. THRUST: 15,400 N (3,460 lbf) at 304,800 m (1,000,000 ft) and

21 °c (70° F) 
5. BURN TIME: 3. 9 ace (average)
6. PROPELLANT: Case bonded, internal burning, 5-point star solid

propellant (composition classified confidential by Thiokol Chemical
Corporation)

7. WEIGHT:
a. Loaded: 59. 3 kg (130. 8 lb, approx)
b. Propellant: 26. 6 kg (58. 8 lb)

tl. TEMPERATURE: 
a. Storage: -2f to +66°C (-20 to +150°F) 
b. Firing: -29 to +63°C (-20 t o  +145°F) 
c, Autoignition: 163 °C (325°F) after 8 hr, l 77°C (3S0°F) after 

1 hr 
9. REMARKS: This page reflects information in DAC specification

1A81960 rev F and AEO G.
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Sc<"tion III 

ULLAGE ROCKET JETTISON SYSTEM EXPLOSIVE FUSE ASSEMBLY, 
PART NO. lA842?5-507 

The ullagc rocket jettison system explosive fusE' assembly (K71 l) 
simultaneously detonates explosive charg<-s that fracturr th<' nuts s<-curh1g 
the ullage rocket fairing to the aft skirt assembly. Two fuse an<'mblics art• 
used for redundancy. Each fuse as■embly consists of thret' length■ (1484. 6 
cm [5tl4, 5 in. J , 826. 6 cm [ 321. 5 in. J, 367. 0 cm ( 144. 5 in.) respectiVt'ly) 
of confined dt'tonating fuse (CDF), six chargt.• assemblies (two per length), 
and an end fitting assembly, which contains a PETN booster chargt>, O1w 
end of each CDF length is bonded in the end fitting with th<- CDF cor<-• buttt-d 
against the booster charge. The booster charge picks up th<- dt'tonAtion 
creatf'd by an EBW detonator and propagates the dt'tonn lion through th<' CDF 
lf'ngtha to the charge assemblies. One charge asst>mbly irom each fusl' as
sembly is ins,•rted into t-ach nut, 

l .  VENDOR: Douglas Aircraft Company, Inc. {part no. 1A84ZZ5-507)
z. LOCATION: lllstallt><l in the aft skirt assembly j\lst forwar•I n{

s,•paration plant', stl\tion 1186. 804 conncctinA bt.•twN•n pa1wl position
nu. lH and ,•ach ullag<' rockl't position, S"" fig. l,-14.

3. SERVICE: Ordn:rnc<"
-1. JIAZAHOOUS >.tATERIALS: 

a. CDF: O. 4 n,g/m (2 �pf) cor<- of clus 4 PF.TN
h. 1\1,uatt•r charge: 0, 13 mg (2 gr) of class 4 PJ•:TN
c. Ch;tri?t" a■acmbly:

(1) Pkk-up char{'e: 35 ± 5 mg of class 4 PF.TN
(.!) Accrl<'ration charg,�: 17 ± 5 mg of claa■ 4 PETN
( \) l\ils,• charge: Z60 ±. 5 mg of class 4 PF.TN

:., Hr.�1/\RKS: This pagt' rcfl<-cts information on DAC dnwing 
l:\tt-l.?Z5 rl"v J and 1A86541 rev C. 
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Sc>ction III 

DETONATOR BLOCK, PART NO. 1A84ZZ3-503 

Thr detonator block (K714) i• a aingle unit containing four threaded 
rrcl'ptadea for installing two EBW detonator• and two jettiaon fuae a11t-m• 
bly l'lld fitting•. The detonator block contain• the 1hock created by the F.BW 
dt>tonator• permitting the detonation to propagate to two end fit ting•. 

l. VF.NOOR: Oouglu Airc�aft Company, Inc. (part no. 1A84ZZ3-S03)
z. LOCATION: Mounted in the aft akirt auembly at pant•l poaition ltl,

See fig, K-13.
�. SER VICE: Ordnanct-
4. REMARKS: Thia page reflect• information on OAC dnwing■

1Atl4223 rev C and 1A86541 rev C.
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!-i,•c-t ion III 

FRANGIBLE NUT, PART NO, I •\n6ZO•l 

Two (nngiblt" mate (K713) at Heh ullagt- ruc:-kt-t po•ition •.-c-urc-• the• 
ullage rockt-t (airina to tht' aft akit't auembly. n.-1ignc-cl with a 11ruC"turatly 
wc.-ak plane, the frangible nut• break open alon, thi• plane- upon clc•tonati,•n ,,f 
c-ithrr or both chara" •••c.-mblic.-e. Two r.-c-eiptad,•• in t"aC'h franiiblc• m,t rt•• 
cc-h·e a COF chargf' aHc.-mbly from eiach jt-ttieon fu•f' auc-mbly. Two rf'• 
tainina pint luc:-k tht' chargf' auc-mbliu in th,• bangiblt" nut. 

l. VF.NOOH: llouglaa Aircraft Company. In,·. (!)t'rt no. IA?Zt>Z0-1)
.?. LOCATION: Two frangibl" nuu loC'at.-d at ,•aC'h ullagr ruck,•t 

pu•ition. s.,., fig. K-14. •h••C't 3. 
l. SF:RVICE: Ordnance-
◄• R•:MARKS: Thia pa&«- rt-flec:-ta informatfon un OAC drawing

lA7lbZO r.-v C and lAH6S◄I rt>v C. 

April l. l 966 
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Section III 

L. FLIGHT TERMINATION SYSTEM

The Clight termination eyetem permit• the range ■afety officer at AMR 
to deetroy the vehicle if it become• a eaf'ety hazard during the powered pha■e 
of' fiiaht. A aecuTe range 1af'ety command 1y1tem and a propellant di1per•ion 
ayatem (PDS) compriee the flight termination 1y1tem, The 1ecure range 
eafety command 1y1tem con1i■t• of electrical and electronic equipment that 
receive•, ampllflea, and decode■ command aignala tranamitted from ground 
etationa. Th• POS O'l'dnance component•, detonated by electrical aignala 
from the aC1c:ure ranae 1a£ety command aystem, sever the ■ide of the LHz 
container •nd the bottom of the LOX container aft dome, permitting the p'l'O• 
pellant to dtapeue and burn. 

April l, 1966 L-1



Section W 

FLIGHT TERMINATION SYSTEM INFORMA TlON lLLUSTRA TlONS 

TITLE 

Flight Termination System - Block Diagram 
Propellant Di•penion Sy1tem - Simplified Schematic 
Secure Range Safety Antenna Installation View - Information 

Illuatrati<,n 
Secure Range Safety Command System Electrical Component• 

In•tallation View - Information llluetration 
Forwud Skirt Fuae Auembly - Information illustration 
LHz Container LSC - Information Illustration 
Aft Dome Fuae A••embly - Information Illustration 
LOX Container LSC - Information Illustration 
Shroud Fuae Auembly - Information Illustration 
Propellant Diaperaion System Attachment Hardware -

lnatallation llluat.ration 

FLIGHT TERMINA TlON SYSTEM CALLOUT LIST 

FIND 
NO. 

K750 
K7Sl 

K7SZ 

K753 

K754 
K75S 

K756 

K757 

K758 

COMPONENT 

Antenna (Z places) 
Power Divider, Radio Frequency, Range 

Safety 
Power Divider, Dh-ectional, Checkout 

Module, Range Safety 
Digital Command Re:ceiver -503, Range 

Safety (Z places) 
Decoder, Range Safety (2 places) 
Controller Asaembly, Range Safety 

(2 places) 
Firing Unit, Ex.ploding Bridgewire 

(2 places) 
Fuae Assembly, Aft Dome Propellant 

Dispersion System 
Shaped Charge Assembly, LOX Tank, 

Propellant Dispersion System 
K758-l 
K758-2 
K758-3 

K759 Fuse Assembly, Shroud, Propellant 
Dispersion System 
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Section W 

FLIGHT TERMINATION SYSTEM CALLOUT LIST (CONT,) 

FIND 
NO, COMPONENT PART NO. PAGE 

K760 Shaped Charae Auembly, LH2 Tank, L-18
Propellant Di•per•ion Sy1tern 
K760-l (2 places) lA9371Z-501 
K760-Z (4 places) 1A93712-l 
K760-3 (2 placee) 1A93713·1 

K761 Fuse A••embly, Forward Skirt, 
Propellant Di1peraion System 1A92992-l L-16 

K762 Safety and Arming Device 1A02446-l L-13
K763 Detonator, Electric- Exploding Bridgewire 

Type (Z places) 7865742-1 K-7

April 1, l 966 L-3 
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Section III 

ANTENNA. PART NO. IA69207-1 

Two antenna• (K7S0). mounted • rad. (180 deg) apart on the forward •klrt 
auembly. couple the range aa£ety input algnala to the hybrid power dlvlder. 
The antenna auembly ia a folded-aleeve· unit. The anteMa cover i1 of epoxy• 
glau laminate and foam con1tructlon. 

1. VENDOR: Douala, Aircraft Company, Inc. (part no. IA69207•1)
2. LOCATION: Station 1627. 08. One antenna at 0. 84 rad. (4&. 33 de1)

from po1ition I toward poaltion II; the other at o. 84 rad. (48. 33 de1)
from poaition m ta.,ard poaltion JV. See fig. L-3.

3. SERVICE: Electrical
4. CHARACTERISTICS:

a. Type: Folded •leeve
b. Dimenalona: 34. 45 x 17. 14 x 4. 68 cm (13 9/16 x 6 3/4 x

1 Z7/JZ tn.)
c. Wet1ht: I 3 N (3 lbf)
d. CoMector type: TNC

s. ELECTRICAL CHARACTERISTICS:
•• Frequ�ncy range: 440 to 460 MHz
b. Bandwidth: IS MHz for 1. 5: 1 VSWR
c. Polari&ation: Linear
d. Cialn: Unity

6. REMARl<S: Thia pa1e refiecta information on the followin1 drawing•:
a. DAC IA69207 rev C
b. MSFC 60C09058

L-6 April 1, 1 966 
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Section Ill 

HYBRID POWER DIVIDER, PART NO. IA74778-50I 

The hybrid power divider (K751) couplet the nnae ■afety antennu to 
the receiver aeaembliee, providing �nput •i1nab of equ&l etrength to each 
receiver from each antenna. 

1. VENDOR: Dougla• Aircraft Company. Inc. (part no. IA74778-S01)
z. LOCATION: Mounted in the forward •kirt ■ection at panel position

no. 14. See fig. L-4.
3. SF..RVICE: Electrical
4. REMARKS: Thia page reflect, inlormatlon on the following DAC

drawings:
a. 1A74778 rev c. AEO'• D and E
b. 1B56223 new. AEO•• A and B

L-l� April l, 1966 



Section III 

DIRECTIONAL POWER DIVIDER, PART NO. 1B38999-1 

The directional power divider (K752), functionally inatalled between the 
hybrid power divider and the receive:r assembliea, permit• preflight checkout 
of the flight termination system electronic component• through hardwire 
umbilical connections. 

1. VENDOR: Douglas Aircraft Company, Inc. (part no. 1B38999-1)
z. LOCATION: Mounted in the forward akirt •ection of panel position

no. 14. See fig. L-4, sheet 1.

3. SERVICE: Electrical
4. REMARKS: Thia page reflects information on the following DAC

drawings:
a. 1B38999 rev B
b. 1B56223 new, AEO's A and B

April 1, 1966 L-9



Srction Ill 

RANGE SAFETY COMMAND RECEIVER, PART NO. 50Ml0697 

T�e receiver (K753) demodulates and amplifiu command •lanai• from 
Range Safety, and provides two isolated audio output •i1nal• plu• an output 
••a•-.al for telemetry purposes. The receiver consist• of a pre1elector, ftr1t
and •ecund IF amplifiers, a limiter-di1criminator, an audio amplifier, an
output amplifier for the two ilolated output,, and a control amplifier for the
telemeter output.

l. VENDOR: CFE (part no. S0M10697)
z. LOCATION: Mounted ln the forward ekirt aHembly at panel po1itlon

no. 14. See fig. L-4, 1heet 1.
S, SERVICE: Electrical 
4, TEMPERATURE (operating): .54 to +ss0c (•6S to +18S°F) 
5. ELECTRICAL CHARACTERISTICS:

•• Input voltage: 22 Vdc to 36 Vdc
b. Frequency range: 406 MHz to 450 MHz
c. Maximum RF input: 2. 0 Vrm•
d. Audio output level: 1.4 Vrm1 into '75'1 (with two tone•,

;l;. 30 kHz deviation per tone)
e. Power: 3. 5 Wat 28 Vdc

6. REMARKS: This page refiecu information on the following
drawing a:
a. MSFC 5010697 new
b. NASA TM-5316Z
c, DAC 1B56223 new, AEO's A and B 

L-10 April 1, 1966 
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Section III 

RANCE SAFETY SYSTEM DECODER, PART NO. 50Ml06fJ8 

The decoder (K754) diacriminatea between properly and improperly 
coded command• tran1mitted to the secure range aafety command 1y1tem. 
Audto input 1i,nall to the decoder must have the ume format •• that re• 
q1aired by a quick-dieconnect code plug attached to the decoder. The decoder 
can accept 21 eignal character• of which only 9 are ueed to command a de
coder outp1at. Each 1ignal character con1iet1 of 2 etmultaneouely tran1mitted 
tones 1elec:ted Crom eeven haaic tone,. The remainin1 U ■tpal character, 
are used in the decoder to determine proper codin1 and ■equencin1 of the 9 
1ignal character,. The decoder produce• an output on recetpt of a proper 
addre•• word con•i•ting of 9 signal character• and a fuftcuon word con1ilting 
of 2 eignal character,. The function word determine• wh.icb of the decoder 
output, ia actuated. 

1. VENDOR: CiFE (part no. 50M l0698)
Z. LOCATION: Mounted in the forward 1kin HHmbly at panel

po1ition no. 16. See fig. L-4, 1heet z.
3. SER VICE: Electrical
4. TEMPERATURE (operating): .5,1 to +H°C (•65 10 +U5°F)
S. ELECTRICAL CHARACTERISTICS:

•• Input voltage: Z4 Vdc to 38 Vdc
b. Power:

(I) Ouieacent: 2. 5 W
(Z) Operating: 3 W

c. Type of input: Audio (75'1)
d. Audio input level: 1 Vrme per tone (1.4 Vrm1 per tone pair)
e. Type of output: Switched 28 Vdc, rated at Z A (re1i1tive) each

output
f. Output duration: Approximately 25 ma

6. REMARKS: Thia page reflect• information on the following
drawings:
&, DAC 1B56223 new, AEO'• A and B 
b. MSFC 50Ml0698 new
c. NASA TM 53162

April 1, 1966 L-11



Section Ill 

RANGF: SAFETY CONTROLLER ASSEMBLY. PART NO. 1B33084-l 

The range 1afety controller aa1embly (K755) con1i1t1 o! a mounting 
plate. part no. 1833084-3 and an EBW dutruct 1y1tem controller auembly, 
part no. 40M32016-1. Only the information pertaining to the latter ii pre
aented. The controller assembly contain• relays that control power to the 
digital decoder and EBW firing unit, and control 1ignal1 to the 1equencer 
auembly for engine cutoff and to the EBW firing unit charge and triager 
circuit■• After the S-IVB atage no longer pruenta bazardou1 condition• to 
gruund personnel, the controller enable• flight termination 1y1tem 'of(' 
circuitry. Through circuitry of the aafing plug attached to the controller••· 
aembly, 11 '1afe' command from the decoder actuate• the internal-external 
power re.lay to the external position which remove• power from the decoder 
and the EBW !iring unit. A re1i1tor module in the controller &Hembly pro
vide, output• for prelaunch monitoring and telemetry. 

1. VENDOR: GFE (part no. 40M32016-1)
z. LOCATIO1�: Mounted in the forward akirt aHembly at panel

position no. 14. See fig. L-4. sheet 1.
3. SER VICE: Electrical
4. TEMPERATURE (operating): -54 to +93°C (-65 to +200°F)
s. ELECTRICAL CHARACTERISTICS:

a. Input voltage: 28 Vdc
b. Type of output: 28 Vdc (relay controlled)

6. REMARKS: Thia page refiect1 information on the following
drawing•:
a. DAC l B33084 rev E
b. DAC 1B56Z23 new. AEO 1 1 A and B
c. MSFC 40M3Z016 rev A

L-U . April 1, 1966 



Section III 

SAFETY AND ARMING DEVICE, PART NO. 1A0Z446-1 

The ■afety and arming device (K762) i• an electromechanical u■embly 
that arm• the fiiaht termination 1yatem by aligning two exploaive lead■ with 
the e,crloaive train• of the flight termination 1y1tem. An -rm-command 
1ignal 01'i&tnatea in the ground aupport equipment ju1t prior to launch. The 
device cannot be actuated after launch. 

1. VENDOR: Douglas Aircraft Company, Inc. (part no. 1A02f46-l)
z. LOCATION: Mounted in the forward skirt ■ection at panel po1ition

no. 16 (l ! dnd [7. 5 deg) from position D toward poaition I). See
fi1. L-4, ■beet 2.

3. SER VICE: Electrical
4. £1.£CTRlCAL CHARACTERISTICS:

•• Cun·•nt: 3 A
b. Voli.1�: 28 ±. 4 Vdc

5. OPERAT!NO TEMPERATURE: -54 to +74°C (-65 to +16S°F)
6. HAZARDOUS MATERIAL.5: Two explosive lead in■eTtl, 0, 16 mg

fZ. S arl PETN, part no. 1A00913-1
7. ROTOR ASSEMBLY ROTATION: Z •rad. (360 de&) a/2 rad. (90 deg)

incrf'ment from 1afe to armed
a. R£MARJ<S: Thia page reflect• information on the followins DAC

drawina■ :

a. l A02446 rev L
b, Model 1peeificatioll D$-Z3SS 

April 1, 1966 L-13
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Section Ill 

FORWARD SKIRT FUSE ASSEMBLY, PART NO. 1A92992-503 

The !orward ekirt !uae auembly (K761) conebt• o!  two parallel len1th• 
o! 12 mg/m (60 gp£) PETN Primacord with end fitting• containiiia 0. 39 ma 
(6 gr) PETN booeter charges. The !uee auembly propaga�e• the detonation 
!rom the ea!ety and arming device to the LHz container 1haped char1••

1. VENDOR: Dougla• Aircraft Company, Inc. (part no. lA92992•503)
2. LOCATION: Installed between the •a!ety and armliia device H eta

1654 and the top of LHz container LSC at eta 1536. Connect• to
LSC at approximately 1 drad (6 deg) from po1ltlon ll toward po1lUon
Ill. See fig. L-5.

3. SERVICE: Ordnance
4. EXPLOSIVE CORE: PETN, 12 mg/m (60 gp£)
5. BOOSTER CHARGE: PETN, O. 4 mg (6 gr) 
6. LENGTH: 394. 9 cm (1S5. 5 in)
7. REMARKS: Thl• page reflects information on the !oUowifla DAC 

drawina•:
•• 1A9Z99Z rev F
b. 1A93612 rev C

L-16 April 1, 1966 
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Section Ul 

LHz CONTAINER LINEAR SHAPED CHARGE ASSEMBLY (LSC), PART NO. 
(SEE BELOW) 

The LHz container LSC (K760) ,eveu the cylindrical portion of the LHz 
container •kin to allow LHz dl1per■ion. The aHembly con1iat• of parallel 
LSC length•, with each length con1i1ting of !om: LSC •ec:tion• connected by 
end fitting• contalnlna PETN b001ter chargu. 

1. VENDOR: Douala• Ahcraft Comp any, Inc. (part no. 1A9371Z-1,
1A93712-S0I, and 1A92713-1

z. LOCATION: ln■talled between •ta 1536 and •ta 1276 on the out•ide
of the LHz container approximately 1 drad (6 deg) from po•ition U
toward po1ltlon m. See fig. L-6.

3. SER VICE: Ordnance

4. LSC EXPLOSIVE CORE: Cyclotrimethylene trinitramine (RDX),
32 m1/m (ISO IPf>

S. BOOSTER CHARGE: PETN, O. 6 mg (10 gr)
6. REMARKS: Thi• page refiectl information on the following DAC

drawin11:
a. 1A93712 rev C
b. 1A93713 rev B
c. 1A93612 rev C

L-18 April 1, 1966 
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�ction W 

AFT DOME FUSE ASSEMBLY, PART NO. 1A92993-l 

The alt dome fuse assembly (K757) consi1t1 of two parallel length• of 
Primacord with end fittings, conne.cting the LHz and LOX container LSC 
aHemblies. Thie aaeembly propagates detonation between the LHz and LOX 
c:ont.J.iner LSC aasemblie• in the event of PDS actuation. 

l .  VENDOR: Douglas Aircraft Company, Inc. (part no. 1A92993-1)
l. LO CATION: Installed between the bottom of the LHz LSC at !tta

1276 and the LOX LSC at et& 1144; radially, approximately 1 drad
(6 deg) lrom position ll toward position m. See fig. L-7.

l. SERVICE: Ordnance
•• EXPLOSIVE CORE: PETN, 12 maim (60 gp{)
s. BOOSTER CHARGE: PTETN, 0.4 rn1 (6 ar)
6. REMARKS: Thia page reflect• information on the following DAC

drawings:
a. 1A92993 rev E
b. 1A93612 rev C

L-20 April l, 1966 
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Section III 

•IIQTE· PRIIACORD ATTACHED TO THE LOX CONTAINER AFT OOIIE
AMO THRUST STRUCTURE COUNTERWRAPPED WITH 3 LAYERS Of 
!·INCH ASBESTOS TAPE AND ONE LAYER Df.lllL·T-191&6GLASS 
FIBER TAPE OVERLAPPED APPROXIMATELY 1/2 INCH. 

Cl ... 
18341&3-1 
11 PLACESl 

LOX CONTAINER. 
AFT DOME 
lA393m 

/\ 
/ .\;/ 

CLAIIF, 
1837101 

FUSE ASSY, 
IAS!993-I • 

STA. 118&.8(M 

CLAMP. 
1137151-1 
r5 PLACES) 

YlErB 

C.ff 117').J VIEW C 

FIGURE L-7 AFT DOME FUSE ASSEMBLY - INSTALLATION VIEW 

(Sheet 2 of 2) 

L-22 April 1, l 966 



Section Ill 

LOX CONTAINER LtNEAR SHAPED CHARGE ASSEMBLY (LSC), PART NO. 
JS££ BELOW) 

Tbe LOX container LSC (K758} severs the base of the LOX container aft 
dom�, din�cting LOX dispersion away from the LHz container. The LOX 
cnnuiner LSC auembly consists of three LSC lengths connected by end 
Cit-iin1• containing booster charges. 

I. VENDOR: Douglas Aircraft Company, Inc. (part nos. IA 93 709-1,
1A93709-2, and 1A93710-l}

l. LOCATION: Encircles the base of the LOX container aft dome on a
58 cm (23 in.) radius at sta 1144. See fig. L-8.

3. SERVICE: Ordnance
4. LSC EXPLOSIVE CORE: Cyclotrimethylene trinitramine {ROX),

32 mg/m (150 gpf)
5. BOOSTER CHARGE: PETN, O. 6 mg {10 gr)
6. REMARKS: Thie page reflects information on the following DAC

drawings:
a. 1A93709 rev A
b. 1A93710 rev C
c. 1A93612 rev C

April 1, 1966 L-23
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Section W 

SHROUD FUSE ASSEMBLY r PART NO. 1A93803•l 

The ahroud fur.c, assembly (Primacord ringline) (K759), installed in the 
aerodynamic fairin,1 cmcircl H the forward end c,f the S•lB atage and func
tions with the S-IB stage PD,1. It propagate■ the detonation from the S-IB 
1tange S&:A device through Primacord aplice1 to each propellant container 
FLSC aHembly. Tape secure• the FLSC Prim&cord lead• to the ringllne at 
each 1plice locati on. Quick-release clamp• attach the ■hroud lu1e &Hembly 
to the aerodynamic fairing. 

1. VENDOR: Douglas Aircraft Company, Inc. (part no. IA93803-1)
2. LOCATION: Installed on the inner periphery of &he aerodynamic

fairing at eta 942. 240. See fig. L-9.

3. SERVICE: Ordnance
4. EXPLOSIVE CORE: PETN, 12 mg/m (60 aPl1
5. LENGTH: 2, 151 cm (826 in.)
6. REMARKS: This page reflects in!ormatioR on die following DAC

drawings:
a. 1A93803 rev A
b. 1A93612 rev C

April 1, 1966 L-25
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M. ELECTRICAL POWER AND SEQUENCING

Senion lU

Fivo IMn-s-to•. tluee located in the forward skirt and two in the aft •kirt,
provide prtm&ry eloctrical power during flight. Power distribution a••em
blie• d1•tribute battery power to onboard equipment, and distribute ground 
power du.-ing prel&unch checkout. (See figures M-1 and M-2.) 

Forward battery no. 1 (packaged as two separate units) aupplie• 28 Vdc 
for the switch selector, telemetry assemblies, range safety receiver no. l. 
and dc-to-d, ,nverter. Forward battery no. 2 supplies 28 Vdc for the 
inverter-co �r assembly, both 5-volt excitc\tion modulea, PU electronic• 
assembly, 3.nge safety receiver no. 2. Fo.rward battery no. 3 aupplie• 
28 Vdc to TV .... mera lights and heaters. 

Aft battery no. l supplies 28 Vdc for the sequencer assembly, J-Z engine, 
pressurization aystem, auxiliary propulsion system (APS), and ullage rocket 
system !iring units. Aft battery no. 2 supplies 56 vc;c for the LOX and fuel 
chilldown aaaemblies and auxiliary hydraulic pump motor. 

Equipment with power level requirements other than 28 Vdc and 56 Vdc 
has its own de-to-de converters and/or dc-to-ac inverters. Theae secondary 
power aourcea include: two excitation modules supplying isolated 5-Vdc and 
minus ZO-Vdc for operation of various flight measurement devices; the in
verter-converter •••embly supplying th..-, PU electronics aaeembly with 
115 Vac, 117 Vdc, 44. Z Vdc, 21 Vdc and z. 5 Vpp square wave for varloua 
propellant utilization fu,nctions; the LOX and fuel inverters supplyina 56 Vac 
for their re•pective chilldown pump motors; and, the de-to-de convel'tc:r 
supplyin1 re1watcd Z8 Vdc to operate the single sideband i•olation amplifier 
and telemeter •••embly. 

A ■tored pro1ram in the guidance computer controls inflight power •e
quencui,. with tho •witch •elector providing the IU/S-IVB communications 
link. Tb• ••qu•M•r aaaembly receives switch selector command■, and 
relay• dec.-e>dttr •i11ala to the control distribution assemblies and the power 
diatrlbutlasa ••.embllH. (See figure M-3.) 
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Section 111 

ELECTRICAL POWER AND SEQUENCING INFORMATION ILLUS TRATIONS 

TITLE 

Primary Electrical Power Distribution 
Electrical Power Dbtribution for LHz Experiment 
Flight Sequencing 

ELECTRICAL POWER AND SEQUENCINCi CALLOUT LIST 

FIND 
NO. 

K800 
K80l 
k802 
KBOl 
KHO<f 

KB 0-1-1 
KH0-1-2 
K804'•l 
K804•4 
K804-S 
K804•6 
K804-10 
K804-11 
K804•12 
K804•20 
K804•21 
K804-22 
K804-23 
K804-24 
K804-ZS 
K804-30 
KH0-1-35 
K805 

K805-l 
K805•2 
K805-6 
l':�05-7 
KB0S-8 
K805•9 
K805-10 
K805•17 
!<805-18 

M-2

COMPONENT 

Battery, Fwd No. 1 
Battery, Fwd No. 2 
Battery, Aft No. l 
Battery, Aft No. 2 
Mounting Auembly, Fwd Power 

Distribution. 28 Vdc 
Switch, Power Tranafer, l00A 
Module, Relay, S0A 
Module, Relay, 50A 
Module, R.elay. Magnetic 1Atchin1 
Module, Relay, Maanetic LAtcbin& 
Module, Relay, Magnetic �tching 
Module, Relay, l 0A 
Module. Relay, 2A 
Module, Relay, ZA 
Module, Electrical Di•tribution 
Module, Electrical Distribution 
Module, Electrical Dietribution 
Modulo!, Electrical Distribution 
Module, Electrical Distribution 
Module, Electrical Distribution 
Module, Resistor 
Module, Resistor 
Mounting Auembly, Aft Power 

Distribution, 2� Vdc 
Switch, Power Trans!er, l00A 
Module, Relay, lOA 
Module, Relay, 2A 
Module, Relay, S0A 
Module, Relay, 2A 
Module, Relay, 50A 
Module, Relay, S0A 
Module, Diode 
Module, Reaiator 

April 1, 1966 

PART NO, 

1B5974l•l 
1A83469·1 
1A83468-501 
1A83471-1 

1B51379-l 
1,i6808S-505 
IA 74890-501 
IA 74890-501 
1B40887-501 
1840887-501 
1A74216-503 
1A74218-503 
lA 74211-503 
1A74211-503 
1A97868-507 
1A97868-501 
1A97868-503 
l A  97868-503 
1A97868-1 
1A97868-507 
1B43810•1 
1B40464-l 

1BS1354-l � 
1A68085-S0S 
1A74218-S03 
l A  74211-503
IA 74890-501
l A  74211-S03
l A  74890-501
1A74890-501
1B39975-1
1B40464-1

PAGE 

M-5
M-6
M-7

PAGE 

M-8
M-9
M-10
M-11

M-13
M-23
M-23
M-21
M-21
M-24
M-22
M-20
M-20

M-19
M-18

M-13
M-ZZ
M-20
M-23
M-Z0
M-23
M-23
M-16
M-18



Section lll 

ELECTRICAL POWER AND SEQUENCING CALLOUT UST (CONT.) 

FIND 
NO. COMPONENT PART NO. PAGE 

KB0S-19 Module, Bua 1B40619-1 
KB0S-21 Module, Electrical Distribution 1A97868-S01 
K805-24 Module, Electrical Distribution 1A97868-503 
KSOS-25 Module, Electrical Dietribution 1A97868-.S07 
KBOS-27 Module, Electrical Di1tribution 1A97868-1 
K805-28 Module, Electrical Distribution 1A97868-S01 
KSOS-29 Module, Electrical Distribution 1A97868-1 
K805-30 Mod\!le, Resistor 1B43810-1 M .. 19 
KSOS-31 Module, Resistor 1B43810-l M-19
KSOS-32 Module, Resistor 1B43810-1 M .. 19
KSOS-33 Module, Resistor 1B43810-1 M .. 19
K806 Mounting Auembly, Aft Power 

Distribution, S6 Vdc 1B51211-1 
K806-1 Switch Power Transfer, 300A 1A68085-505 M .. 13 
K806-2 Module, Relay, SOA IA 74890-501 
K806-3 Switch, Starter, Hydraulic Power 

Unit 1B32647-501 M-14
K806-4 Module, Relay, Magnetic Latching IA 74216-503 M-24
K806-5 Module, Relay, Magnetic Latching lA 74216-503 M-24
K806-6 Module, Relay, Magnetic Latching, 

lOA 1B40887-501 M-Zl

K806-7 Module, Relay, 2A IA 74211-S03 M-:o 
K806-8 Module, Relay, ZA IA 74211-503 M-20
K806-9 Module, Relay, 2A 1A74Zl l -503 M-20
K806-10 Module, Relay, 2A 1A74Zl l -503 M-20
K806-11 Module, Relay, lOA l A  74218-S03 M .. z2
K806-19 Module, ·Bus 1B40619-1
K806-ZO Module, Electrical Distribution 1A97868-S07
K806-21 Module, Electrical Distribution 1A97868-S01
K806-2Z Module, Electrical Distribution 1A97868-1
K806-23 Module, Electrical Diltribution 1A97868-503
K806-30 Module, Resistor 1B43810-1 M-19
K807 Mou nting Aaaembly, Fwd Control 

Distribution 1A9514Z-503 
K808 Mounting Asaembly, Aft Control 

Distribution 1A 77040-50S 
K809 Excitation Module, 5 Vdc, Fwd 1A77310-S01 
K810 Excitation Module, 5 Vdc, A!t 1A77310-501 
K811 Switch Selector 50M04008 
K81Z Mounting Assembly, Sequencer 1B39550-1 
K812-1 Module, Diode 1B39975-1 M-16
K812-Z Module, Relay, Magnetic Latching 1B40887-501 M-Zl
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Section lll 

ELECTRICAL POWER AND SEQUENCING CALLOUT LIST (CONT.) 

FIND 
NO. 

K812-3 
K812-4 
K812•5 
K812-6 
K812-7 
K812-8 
K812-9 
K812-10 
K812-11 
K812-1Z 
K812-13 
K812-14 
K812-15 
K812-16 
K812-17 
K812-18 
K812-19 
K812-20 
K812-21 
K812-2Z 
K812-23 
K812-24 
K812•2S 
K812-26 
K812-27 
K812-28 
K812-29 
K812-32 
K812-37 
K812-39 
K812-40 
K812-42 
K813 

K814 

K81S 

K816 

K817 
K818 
K819 
K8Z0 
K821 

M-4

COMPONENT 

Module, Diode 
Module, Relay, Magnetic Latching 
Module, Diode 
Module, Relay, Magnetic Latching 
Module, Diode AHembly 
Module, Relay, Magnetic Latching 
Module, Relay, Magnetic Latching
Module, Relay, Magnetic Latchina 
Module, Relay, Magnetic Latching 
Module, Relay, l 0A 
Module, Relay, Magnetic Latching 
Module, Relay, 10A 
Module, Relay 2A 
Module, Relay, Magnetic Latching 
Module, Relay, 2A 
Module, Relay, Magnetic Latchlna 
Module, Relay, 2A 
Module, Relay, l 0A 
Module, Relay, Magnetic Latchi.ng 
Module, Electrical Di1tributlon 
Module, Relay, Magnetic Latching 
Module, Electrical Di1tribution 
Module, Electrical Di■tributlon 
Module, Electrical Dl■trlbutlon 
Module, Electrical Diatribution 
Module, Electrical Di•trlbution 
Module, Electrical Distribution 
Module, Electrical Distribution 
Module, Diode 
Module, Diode 
Module, Time-Delay Valve Actuator 
Module, Diode Asaembly 
Electronics As sembly, Inverter-

Converter, Static 
Electronics Assembly, Inverter

LOX Chilldown 
Electronic• Assembly, Inverter-

Fuel Chilldown 
Converter, de-to-de 
Battery, Fwd No. 3 
Module Assembly, External-Internal 
Module, Relay, SOA 
Module, Relay, SOA 
Module AHembly, Relay, lOA 

April l. 1966 

PART NO. 

1B39975-1 
1B4O887-5O1 
1B39975-1 
1D40887-501 
1B40604-1 
1B40887-501 
1A74216-503 
1D40887-501 
IA 74216-503 
l A  74218-503 
l A  74216-503 
1A74218:..503 
1A742l l -503 
1B40887-501 
1B74211-503 
1B40887-501 
l A  74211-503
IA 74218-503
1A74216-503
1A97868-S0S
l A  74216-503
1A97868-505
1A97868-1
1A97868-501
1A97868-501
1A97868-1
1A9786'3-1
1A97868-l
1B39975-1
1B3997S-l
1B543Sl -l
1B40604-l

1A66212-503 

l A  74039-507 

l A  74039-S07 
S0M60040-l 7 
1A83468-501 
1B515Z7-l 
l A  74890-501 
l A  74890-501
1B51526-1

PAGE 

M-16
M-21
M-16
M-21
M-17
M-21
M-24
M-21
M-24
M-ZZ
M-24
M-22
M-20
M-21
M-20
M-21
M-20
M-22
M-24

M-24

M-16
M-16
M-15
M-17

M-25

M-26
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Section Ill 

FORWARD NO. 1 BATTERY, PART NO. 1A59741-l 

Thia •ilver oxide/zinc battery (K800) ia packaged ln two aeparate units 
comprising a total ot ZO cells. The entire battery unit powera forward bus 
no. 1 which include• buses +4D30' through +4039. 

l. VENDOR: Eagle-Picher Company (part no. MAP-4201-5 which con-
sists of MAP-4201-1 and MAP-4201-3)

z. LOCATION: Fwd skirt between fin position• I and lJ
3. SERVICE: Electrical
4. TEMPERATURE: -143 to 51. 1°

c (-2l5 to +12s°F)
5. ELECTRICAL CHARACTERISTICS:

•• Output voltage: 28 + 2. 0 Vdc
b. Reference designation: 4llA8-A and 411A8-B

6. REMARKS: Thi• page reflect• information on DAC drawing
1A59741 revF.
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Section 111 

FORWARD NO. 2 BATTERY, PART NO. 1A83469•1 

This silver oxide/zinc, l0-cell primary battery (K801) provides prime 
de power to electrical assemblies in the forward aklrt. It power• forward 
bus no. 2 which includes buses +4DZ0 thTough +4029. 

1. VENDOR: Eagle-Picher Company (part no. MAP-4205)
2. LOCA TlON: Forward skirt between !in positions 1 and II
3. SER VICE: Electrical
4. TEMPERATURE (operating): -143 to 51. 1°

c (-225 to +l2S°F)
S. ELECTRICAL CHARACTERISTICS:

a. Output voltage: 28 + z. 0 Vdc with 1. 9 A Harting current
b. Insulation resistance: 1. 0 MQ min
c. Reference designation: 41 lAl I

6. R£MARKS: Thi• page reflects information on DAC drawing
1A83469 rev D and AEO1

• through F.

April 1, 1966 M-9



Section W 

BATTERY. PART NO. 1A83468-501 

Thi• ailver oxide/zinc, 20-cell primary battery provide■ primary de 
power. Aft battery no. 1 (K802) ■upplie■ electrical aaaembUe■ in the aft 
akirt area via buae• +4D10 through +4Dl 9. Forward battei-y no. 3 (K817)

•upplie• electrical components peculiar to the I.Hz experiment vla buae•
+4060 and +4061.

1. VENDOR: Eagle-Picher Company (part no. MAP-4229)
Z. J..OCATION:

a. K802: Aft skirt between panel po■itlon■ 18 and 19
b. K817: Fwd skirt panel po■ltion 4

3. SERVICE: Electrical
4. TEMPERATURE: -143 to 51.1°c (-225 to +12s°F)
s. EJ..ECTRICAJ.. CHARACTERlSTlCS:

a. Output voltage: 28 + 2. 0 Vdc
b. Insulation resistance: 1. 0 MO min
c. Reference designation:

(1) K802: 404Al
(2) K817: 411A87Al

6. REMARKS: This page reflects in£ormation DAC drawing
1A83468 rev D and AEO'• through F.
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Section Ill 

AFT NO. Z BATTERY, PART NO. 1A83471•l 

This silver oxide/zinc, 40-cell primary battery (K803) provides prime 
de power to electrical assemblies in the aft skirt. It power■ aft bu■ no. 2 
which includes buses +4D40 through +4D49. 

1. VENDOR: Eagle-Picher Company (part no. MAP-4206)
z. LOCATION: Aft skirt between panel position• l 7 and 18 
3. SERVICE: Electrical
4. TEMPERATURE (operating): -143 to Sl.  1°

c (-ZZS to +12S°F)
S. ELECTRICAL CHARACTERISTICS:

a. Output voltage: 56. 0 + 4. 0 Vdc 
b. Insulation resistance:-1. 0 Mn min
c. Reference designation: 404A l l 

6. REMARKS: This page reflects in£ormation on DAC drawing
1A83471 rev C AEO's through F

April 1, 1966 



Section m

DC-TO-DC CONVERTER, PART NO. SOM60040•17

Thia converter (K816) supplies isolated, regulated power to the ■ingle 
sideband telemetry asaembly (K866) and lsolation amplifier (K867). 

1. 

z. 

l. 

•• 

s. 

6. 

M-12

VENDOR: CiFE (part no. 50M60040-17) 
LOCATION: Forward skirt panel position 1 
SERVICE: Elec·trical 
TEMPERATURE (operating): +20 to +ss0

c (+68 to +us
°

F)
ELECTRICAL CHARACTERISTICS: 
•• Input voltage: +23. 8 to +30. 8 Vdc
b. Output voltage: +28. 0 ,tO. 56 Vdc
c. Input current (max): 1.1 A
d. Output current (load): 430 mA
e. Re!erence designation: 41 lA 95A206
P EMARKS: This page refiects information on MSFC drawing
SOM60040 rev C.

April 1, 1966 



Sectio n m

MOTOR-DIUVEN POWER TRANSFER 300-A SWITCH, PART NO. 
Ii�6aoas-5o!I 

Thi• ■witch (KI04•1, K805-l, K806- l, and K818) consists of four sets of 
single-pole. cknable-throw contacts which open and close by means of a motor 
driven awitchb1 mechanism. The switch, whe n actuated, transfers S�IVB 
Staie primary power from external tu internal and vice ver, a. 

1. VENDOR: Kinetic• Corp. (part no. M<J47-7 and M947-9)
Z. LOCA TlON:

•• KI04-1: On fwd power diatribution aHembly, at fwd skirt
.--1 po•ition 16.

b. K805-1: On 28 Vdc aft power distribution aHembly, at a!t skirt 
, ... 1 po•ldon 19.

c. KI06-1: 0. 56 Vdc aft power distribution aaaembly, at aft skirt 
pu.l poallion 17.

d. KIii: On fwd •kirt panel polition 4. 
l. SERVICE: Electrical
4. TEMPEllATURE (operating): -54 to +11°c (-65 to +160°F)
s. ELECTaJCAL CHARACTERISTICS:

•• Actutlon voltage: Z4 to 30 Vdc
b. Actuation current: 11 A

c. lnawation resistance: 100 MO at 500 Vdc
d. Dielectric strength: 1000 V rms, 60 Hz for J rr;..!1mte
e. Reference designation:

(1) K804-l: 411A99Al0Al
{Z) K805- l: 404AZA1 
(3) K806-l: 404A45A l
(4) K818: 411A87A2

6. REMARKS: This paae Teflects informatfon DAC drawing
1A6808S rev c; and AE0 1 s through J.
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Section ID 

HYDRAULIC POWER UNIT STARTER SWITCH, PART NO, JB;Z647-501 

This motor-driven three-poaition •witch module (K806-3) with two sets 
or contacts applies 56-Vdc starting power to the auxiliary hydraulic pump 
motor. Three switch monitoring circuit•. containing one resistor per 
circuit, indicate the switch position, 

1, VENDOR: Ma.son Electronica (part no. 989-0905) 
z. LOCA 'I'lON: On 56 Vdc afl power distribution assembly at aft skirt

panel position 17 
3. SER VICE: Electrical
4, TEMPERATURE (operating): -54 to +71°C (-65 to +160°F) 
5. ELECTRICAL CHARACTERISTICS:

a. Input voltage: 26 to 3Z Vdc
b ,  Insulation resistance: 100 M n  at 500 Vdc: 
c, Dielectric strength: 1000 Vrms, 60 Hz 
d. Reference deaiguation: 404A45A3

6. REMARKS: This page reflects information on DAC drawing
1B3Z647 rev K.
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Section ll1 

TIME DELAY VALVE ACTUATION MODUL E, PART NO. 1B54351-1 

The time delay valve actuation module (K812-40) delay• the EDS signal 
that closes �hilldown ahutoU valve• K8 and Kl4, and prevalvea K9 and Kl 3. 

1. VENDOR: D ouglas Aircraft Com�ny, Inc. (part no. 1B54351-1)
2. LOCATION: On the sequencer mounting as■embly at aft skirt

panel position 1
3. SER VICE: Electrical
4. TEMPERATURE (operating): -65 to +l 7S°C (-85 to +347°F)
5. ELECTRICAL CHARACTERISTICS:

a. Voltage: 28 Vdc
b. Reference designation: 404A3A40

6. REMARKS: This page reflect• information on PAC drawing
1B54351 rev F and AEO'• through G.
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DIODE MODULE, PART N O. 1B3997S-1 

The diode module contain• aix JAN-IN1206 diode• and two electrical con
nectors: J l, part no. MS3102 R-20-27P and J2, part no. PT03A-12-8S. Six 
identical diode circuits lie between the two electrical connectors with the 
cathode end of each diode connected to J2. The module also contains elec
trical connections between J1 and the cathod= end o! each diode. The elec
trical connectors are installed on a sheet of !iber glau board with the 
electrical wiring and diodes encapsulated in potting compound. 

1. VENDOR : Douglas Aircraft Company, Inc. (part no. 1B39975-1 )
Z .  LOCATION:

a. Ait 1kirt panel position 1: K81Z-1, K812-3, K812-S, KSlZ-37,
and K812-39

b. A!t skirt panel position 19: KS0S-17
3. SER VIC E: Electrical
4.  TEMPERATURE: -143 to +s1°c (-225 to +1 35°F) 
5. ELECTRICAL CHARACTERISTICS:

a. R eference deaignationa:
(1 ) K80S-17: 404AZA17 
(Z ) K812-1 : 404A3A1 
(3) K812-3: 404A3A3
(4) K81Z-5: 404A3A5
(5) K812-37: 404AJA37
(6 ) K812- 39: 404A3A39

b. Voltage: 28 Vdc
c. Average current (each diode): 12 Ade max
d. Voltage drop at lZA (each diode) : 1. Z V

6. R EMARKS: This page reUecta information on !ollowing DAC 
tlrawings:
a. 1B39975 rev C and AEO D
b. 1A88564 rev B
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DIODE MODULE, PART NO. 1B40604-l 

Thia diode module contains nine JAN1N649 eemiconductora independently 
wired between two connectors (Bendix PT03Al2•10S and PT03Al4-19P). The 
diodes isolate portions o! the sequencing circuit• that per!orm a common 
operation. 

1. VENDOR: Douglas Aircraft Cumpany, Inc. (part no. 1B40604-l)
2. LOCATION: Sequencer mounting auembly at aft skirt panel

position 1
3. SER VICE: Electrical
4. TEMPERATURE: -143 to +S7°C (-225 to +135°F)
5. ELECTRICAL CHARACTERISTICS:

a. Operating voltage: 28 Vdc
b, Average current (each diode): o. 4 Ade max 
c. Voltage drop at O. 4 A (each diode): 1. 0 V
d. Re!erence designation:

(l) K812-7: 404A3A7
(2) K812-42: 404A3A42

6. REMARKS: This page reflect• information on the following:
a. 1B40604 rev D
b. 1A88S64 rev b
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RE SIST OR MODULE. PART N O. 1B40464-l 

This reaiator module contain• lour independently wired 250 n reeietors. 
A PT03A-14-l 9P Bendix connector provide• the electrical interface. Module 
K804-35 provides the excitation bridge for fuel tank pressure transducers 
no. l and 2. Module K80S-18 provides the excitation bridge for oxidizer tank 
pressure transducers no. 1 and 2. 

l. VEND OR: Douglas Aircraft Company. Inc. fpart no. 1B40464-1)
2. LO CATION:

a. K804-35: Fwd skirt panel position 16
b. KB0S-18: Aft skirt panel position 1 9

3. SER VICE: Electrical
4. TEMPERATURE: -143 to +S7° C (-22S to +13S°F)
5. E LECTRICAL CHARACTERISTICS:

a. Voltage: S Vdc
b. Power: O. S W (each resistor)
c. Reference designation:

(1) K804-3S: 4l lA9 9Al0A3S 
(2) KS0S-18: 404A2Al8

6. REMARKS: This page reflects information on the following DAC 
drawings:
a. 1A88564 rev B
b. 1B40464 rev A
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RESISTOR MODUl.E, PART NO. 1B43810-l 

Thia resistor module contains twelve l 0K + lo/o, 1/Z W resistors and 
an electrical con nector, part no. P714-14-19P7' One end of each resistor 
attaches to separate pins in the connedor, the other end attaches to a com
mon bu& that also attaches to two pins of the <"onnector. The .-csistors, 
wiring, and electrical connector are encilpsulated in potting t"ompound. The 
resistor module redut"es a 28 Vdc input, which ia applied to the common bus, 
to a lower voltage level for telemetry sy1tcm inputs. The module applies 
power to position switt"hes in valves of the fuel tank vent system. These 
switches provide valve position input• to the telemetry system. 

1. VENDOR: Douglas Aircr•!t Company, Inc. (part no. 1B43810-l)
2. LOCATION:

a. Fwd skirt panel position 16: K804-30
b. Aft skirt panel position 17: K806- 30 
c. Aft skirt panel position 19: K805-l0, K805-31, K805-32, and

K805-33
3. SER VICE: Elet"trical
4. TEMPERATURE: -143 to +57°C (-ZZS to + l 35°F) 
5. ELECTRICAL CHARACTERISTICS:

a. Reference designations:
(l) K804-30: 4llA99Al 0A30
(2) K806-30: 404A4SA30
(3) K805-30: 404A2A30
(4) K805-31: 404AZA3l
(S) K805-3Z: 404AZA3Z
(6) KS0S-33: 404AZA33

b. Input voltage: 28 Vdc
6. REMARKS: Thia page reflects information on the following DAC 

drawings:
a. 1B4J810 new
b. 1A88564 rev B
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2-A RELAY MODULE, PART NO. 1A74211-S03

This relay modulo contains four DPDT relays with a 100 Q resistor
diode circuit around the relay coil for transient pulse auppreuion. A lOK 
resistor circuit connected to the common terminal of each contact set permits 
the data acquisition system to •ample the circuit function. Input, output, and 
control signals to the module route through three electrical connectors: Jl, 
part no, PT03A-18-32P; J2, part no. PTOJA-12-10S; &nd J3, part no. 
PT0lA-12-l 0S. The module component■ are encapaul&ted with 9709466 type 1 
potting compound. 

1, VENDOR: Douglas Aircraft Company, Inc. (part no. 1A74Zl l -503) 
2. LOCATION:

a. Fwd skirt panel position 16: K80<1-11 and K804-12
b. Alt skirt panel position 1: K812-1S, K812-17, and K812•19
c. A(t skirt panel position 17: K806-7, K306-H, K806-9, and 

K806-10
d. Aft skirt panel position 19: K80§-6 •nd K805-8

3, SERVICE: Electrical 
4, TEMPERATURE: -143 to +S7°C (-Zl5 to +U5°F) 
S. ELECTRICAL CHARACTERISTICS:

a. Reference designation:
(l ) K804-l l: 411A99Al 0Al l
(2) K804-l 2: 411A99A10Al 2
(3) KB0S-6: 404A2A6
(4) K805-8: 404A2A8
(S) K806-7: 404A4SA 7
(6) K806-8: 404A4SA8
(7) K806-9: 404A4SA9
(8) K806-10: 404A4SA l 0
(9) K812-1S: 404A3Al S

(10) K812-17: 404A3A17
(11) K812-l 9: 404A3A 19

b. Voltage: 28 Vdc
c. Relay contact rating:

(1) Resistive load: ZA
(2) Inductive load: O, SA

b. REMARKS: This page rctlects information on the following DAC 
drawings:
a. 1A74Zl l rev W
b, 1A88564 rev B
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10-A MACNETIC LATCH RELAY MODULE, P ART NO. 1840887-501

Thi• module contains £our DPDT magnetic latch relays and {our networks
module•, Each networks module contains four diodes, which provide relay 
coil transient suppression, and one lOK n resistor, which couple• the com
mon side o{ the contact set to the data acquisition system. 

1. VENDOR: Douglas Aircraft Company, Inc. (part no. 1840887-501)
z. LOCATION:

a. Fwd skirt panel position 16: K804•4 and K804-5
b. Aft skirt panel position 17: K806-6
c. Aft skirt panel position l: K81Z-Z. K81Z-4, K81Z-6, K81Z-8,

K81Z-10, KSl Z-16. and K81Z-18
3. SER VICE : Electrical
4. TEMPERATURE: -143 to +S7°C (-ZZS to +l 35°F)
5.  ELECTRICAL CHAR ACTERISTICS:

a. Operating voltage: 28 Vdc
b. Contact current rating:

(1) Resistive load: lOA 
(Z) Inductive load: 6A
(3) Motor le.ad: 4A
(4) Lamp load: ZA

c. Roference designation:
(1) K804-4: 411A99AlOA4
(Z) K804-S: 411A99AlOA5
(3) K806-6: 404A4SA6
(4) KBl Z-2: 404A3AZ
(5) KSlZ-4: 404A3A4
(6) K812-6: 404A3A6
(7) K81Z-8: 404A3A8
(8) K81Z-10: 404A3Al 0
(9) K81Z-16: 404A3Al 6

(10) K81Z-18: 404A3Ai8
6. REM AR KS: Thia page .reflect• information on the following DAC

drawings:
a. l B40887 rev C and AEO•s through C
b. 1858777 rev B and AEO's C and D
c, 1B4ZS29 rev B and AEO C 
d. 1B3ZSZ6 rev A
e, 1A88564 rev B 
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10-A RELAY MODULE. PART NO. 1A74218-S03 

This module contains four DPDT relays. A diode and 100 0 resistor 
pro\'ide transient suppression !or each relay coil. A l0K O resistor couples 
the cc.-mmon side of each contact set to the data acquisition system. 

1. VENDOR: Douglas Aircraft Con1pany, Inc. (part no. 1A74218-503)
Z. LOCATION:

a. K804-10: Fwd skirt panel position 1(,
b. K80S-Z: Ail skirt panel position 19
c. K806- l l: A!t skirt panel position 17
d. K812-12: Aft skirt panel position 1
e. K812-14: Aft aki:rt panel position 1
f. K8l2-20: Aft skirt panel position 1
g. K8Zl: Fwd skirt panel position 4

3. SERVICE: Electrical
4. TEMPERATURE: -143 to +S7°C (•ZZS to +13S°F)
S. ELECTRICAL CHARACTERISTICS:

a. Operating voltage: 28 Vdc
b. Contact current rating:

(l) Resistive load: l0A
(Z) Inductive load: 6A
(3) Motor load: 4A
(4) Lamp load: 2A

c. Reference designation:
(l) K804-10: 41 lA99A l0A10
(Z) K80S-2: 404AZAZ 
(3) K806-l l: 404A45A l 1
(4) K812-1Z: 404A3A1Z
(5) K81Z-14: 404A3AH
(6) K812-ZO: 404A3AZ0 
(7) K8Zl: 4 l lA87A4

6. REMARKS: Thia page reflects information on the following DAC
drawings:
a. 1A74Z18 rev Sand AEO'a T and U
b. lA88564 rev D
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S0•A RELAY MODULE, PART NO. 1A74890-5<,l 

Thi• module contains two 1A8806 l- l motor driven awitchee, a 1A88S89- l 
l•olation module, a 1A97061-S l9 receptacle, and a PT03A• l2-10S connector. 
Each •witch has one S0A contact •et and two SA contact aeta. The i•olation 
module contain• •ix l0K n rea.iatou, which provide data acqulaition ayatem 
connection to the common aide of each •witch contact act. 

1.  
z. 

3. 

... 

s. 

VENDOR: Dougla• Aircraft C ompany, Inc. (part no. 1A74890-S0 l) 
LOCATION: 
a. Fwd skirt panel position 16: K804-Z and K804-3
b. Aft akirt panel position 19: K80S-7, K80S-9, and KS0S-10
c. A(t skirt panel position 17: K806-Z
d, Fwd skirt panel position 6: K819 
e. Fwd skirt panel position 4: K8ZO
SER VICE: Electrical 
TEMPERATURE: -143 to +S7°C (•ZZS to +13S°F) 
ELECTRICAL CHARACTERISTICS: 
a. Switch motor operating voltage: Z8 �: Vdc
b. Switch actuation current: l0A ma•
c. Re!crence designation: 

(1) K804-Z: 4 l  lA99Al0AZ
(Z) K804-3: 41 lA99A l0A3
(3) K80S-7: 404AZA 7
(4) K80S-9: 404AZA9
(S) K805-10: 404AZA10
(6) K806-Z: 40.;!-A1SAZ
(7) K819: 4 l 1A89A 70A4
(H) K8Z0: 411A87A3

REMARKS: Thia page re£1ecta information on the following DAC 
drawing•: 
a. lA74890 rev J and AEO'• through M
b. 1A88S89 rev F
c. lAR8061 rev G
d. 1A9706 l rev K
e. lA88S64 rev D
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MAGNETIC LATCH RELAY MO DULE. PART NO. 1A74216-503 

Thi• module contain• tour DPDT magnetic latching relay•. A diode and 
a 100 Q re•istor provide transient euppresalon tor each relay coil. The 
common terminal of each contact •et couple• to the data ac4ui1ition ey1tem 
through a l0K Q resistor. Input. output. and control •lanai• route through 
three electrical connectors: Jl, part no. PT03A-20-41Pi J2, PT0JA-12-10S; 
and J3, part no. PT03A-12-10S. The module component• are encapaulated 
in 9709466 Type 1 potting compound. 

1. VENDOR: Douglas Aircraft Company. Inc. (part no. 1A74216-503)
2. LOCATION:

a. Fwd skirt panel position 16: K804-6
b. Aft power distribution assembly. 56 Vdc: K806-4 and K80o-5
c. Alt akirt panel position l :  K812-9. K812-ll. K812-13. K812-21.

and K812-23.
3. SERVICE: Electrical
-&. TEMPERATURE: -143 to +S 7°C (·225 to +l 3S°

F)
S. ELECTRICAL CHARACTERI STICS:

a, Reference designations:
(l) K804-6: 4ll A99Al 0A6
(2) K806-4: 404A4SA4
('\) K806-S: 404A45A5 
(4) K812-9: 404A3A9
(S) K812•ll : 404A3All
(6) K812-13: 404A3Al3
( 7) K8l 2-21: 404A3A21
(8) K812-23: 404A3A23

b. Voltage: 28 V de
c. Relay contact rating:

(l) Roaiative load: 2A
(2) Inductive load: o. SA

6. REMARKS: Thi• page refiects information on the tollowing DAC
drawings:
a. 1A742l6 rev V
b. lA88564 rev B
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STATIC INVE RTER- CONVERTER ELECTRONIC ASSEMBLY, PART NO. 
1A66Zl2-S03 

Thia a-■embly (K813) consists of modules enclosed in an air-tight 
housing. The aucmbly functions with the propellant utilization (PU) system 
providing regulated ac and de voltages to the PU electronics assembly and 
to the PU valve motor. Outputs from the assembly also are provided for 
telemet.-y purposes. The assembly is connected into the PU system through 
four electrical receptacle• externally mounted on the housing. 

1. VENDOR: Douglas Aircraft Company, Inc. (part no. 1A66212-503)
2. LOCA TlON: Fwd skirt panel position 9
3. SERVICE: Electrical
4. TEMPERATURE: -143 to +57°C (-225 to +135°F) 
5. ELECTRICAL CHARACTERISTICS:

a. Electrical reference: 4ll A92A 7
b. Input voltage: 28 Vdc
c. Output voltage:

(1) 21 Vdc: Measurement input to the data acquisiti-•:>n system
and B+ to the following PU electronic assembly modules:
LOX bridge module, LHz bridge module, Quadrature
reject trigger module, and proportional electronics
circuit.

(2) 44. 2 Vdc: Excitation voltage for the servomotor feed•
back potentiometer

(3) 2, 5 Vpp, 400 Hz square wave: Input to valve modulation
in PU electronic assembly

(4) 115 Vrms: To servomotor in valve positioner assembly
and to +4A bus in PU electronic assembly

(5) 117. 5 Vdc: To pot assembly in PU electronic assembly
(6) 5 Vdc: Mt.}asurement input to data acquisition system
(7) 12 Vpp 400 Hz: Measurement input to data acquisition

system
6. INTERNAL PRESSU8E: After pressurization with 12 psig GN2,

assembly pressure must be 5 psig min after 24 hours.
7. REMARKS: This page reflects information on the following DAC

drawings:
•• 1A662 l 2 rev AA
b. 1B40073 rev A

. • 1BS1462 rev C 
d. 1B5923f.. new
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CHlLLDOWN INVERTER ELECTRONIC ASSEMBLY r PART NO. 1A74039-507 

Thia preasurized aeeembly contains a filter 111odule, en oacWator trans
former, an oscillator pre-regulator, a telemetry and te•t module, three 
driver modules, and auociated solid-state circuitry. 

Connector Jl provides input voltage to the filter module from bu• +4041 
on 5!> Vdc power distribution assembly (K806). Connector JZ ■upplie• voltage 
measurement readouts to multiplexer (K860) in the data acqui■ition ay■tem. 
CoMector .13 ie assembly output. 

Two identical inverter aasemblle• are used, one (K814) to power up LOX 
chilldown pump (K7), another (K815) for fuel chilldown pump (K15). Switch 
aelector (K811) commands on-off power to both auemblle• vla aequencer 
auembly (K812). 

1. VENDOR: Douglu Aircraft Company, Inc. (part no. 1A74039-507)
z. LOCA TlON: J, !t skirt panel position no. 15

3. SER VICE: Electrical
4. TEMPERATURE: -143 to +57°C (-225 to +13S°F)
S. ELECTRICAL CHARACTERISTICS:

a. Input voltage: 56 Vdc
b. Output voltage: 56 V at 400 Hz

c. In■ulation resistance: 200 MR min
d. Reference designation:

(1) K814: 404A 74Al
(2) K815: 404A 74AZ

6. REMARKS: '.a.his page refiects information on the following DAC
drawina•:
•• 1A74039 rev Wand AEO•• throush AC
b. 1B40062 rev E
c. lBS1462 rev C
d. 1B6Z971 new
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Se,ction 1U 

N. DATA ACQUJSJTION SYSTEM

Measuring instrumentation and telemetry component• prOYide curr•n&
data on a.tage atatus during prelaunch checkout and f'Uaht.. SiJice mea,aarcm•ot 
signals orisinate in various forms, many requif'e conditionh>I Ut Che .i,:naJ 
conditionin1 rack• before transmiuion. Uae of the multtpJexo.r• allow• 
inc reaaed data tranamiuion capability throu1h the telemetry Uruu. 

Five separate telemetry Hr.ks tran•mit data dudn1 nt1hl tbrw,b a 
multiplexed four-antenna ayatem. 

Ap,U l. 1.961:. N .. I 
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DATA ACQUISITION SYSTEM INFORMATION ILLUSTRATION 

TITLE 

Data Ac'iubition for LHz Experiment 
Data Acqubition Sy•tem (Z Sheet•) 

DATA ACQUJSITlON �YSTEM CALLOUT LIST 

FIND 
NO. COMPONENT 

K850 Multiplexer Assembly, Mod. 270 
K8S l Oscillator A••embly, TM 
K85Z Tran•mitter, FM 
K8S3 Amplifier, Power, Transmitter, FM 
K854 Coupler Auembly, Bi-directional 
K855 Multiplexer Assembly, Mod. Z70 
K856 Oscillator Assembly, TM 
K857 Tran•mitter, FM 
K858 Amplifier, Power, Transmitter, FM 
K859 Coupler Auembly, Bi-directional 
K860 Multiplexer Assembly, Mod. 270 
K861 O•cillator AHembly, TM 
K86Z Transmitter, FM 
K8b3 Amplifier, Power, Transmitter, FM 
K864 Coupler Assembly, Bi-directional 
K865 Vibration Multiplexer Auembly, 

Mod. Z45 
K866 TM Auembly, SS 
K867 Amplifier, SS I•olation 
K868 Tran•mitter, FM 
K869 Amplifier, Power Transmitter, FM 
K870 Coupler Assembly, Bi-directiona.l 
K871 PCM/DDAS AHembly 
K87Z Switching Auembly, Tran•mitter, 

DDAS 
K873 Transmitter, FM 
K874 Amplifier, Power, Tran•mittcr, FM 
K875 Coupler A••embly, Bi-directional 
K876 Checkout Multiplexer Auembly, 

Mod. Z70 
K877 Multiplexer Auembly, TM/RF 
Kl78 Divider, Power. TM/RF 
K879 Coupler A•sembly, Bi-directiona.l 
K880 Switch, Coaxial, RF/ Checkout 
KH&l Coupler A••embly, Bi•dlrectional 
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PART NO. 

1BS52S1-S07 
1B33187-535 
lA53842-501 
lA 77080-501
1A69214-S05
1B29741-539
1B33187-539
l A58842-l
1A77080-l
1A69214-S05
1829741-537
1B33187-537
lA.58842-505
lA 77080-SOS
1A69Z l4-50S

1B32686-503 
lBSSZSZ-1
1B39886-l
1AS884Z-S07
lA 77080-507
1B69214-505
1A7.f049-S0S

1BZ9476-l 
1A5884Z-503 
lA 77080· 503 
lA.69214-505 

1 BS5ZS 1- S09 
1A6921Z-1 
1A69ZU•S01 
1A69Zl4-503 
1B69ZU•l 
1A69Z l4•503 

PAGE 

N-5
N-6

PACE 

N-15
N-13

N-lS
N-13

N-15
N-13

N-15
N-13

N-11
N-15
N-13

N-9

N-14



Section Ill 

DATA ACQUISITION SYSTEM CALLOUT LIST (CONT.) 

FIND 
NO. 

K88Z 
K883 
K884 
K88S 
K886 
K887 
K888 
K889 
K889-l 
K889-2 
K889-3 
K889-4 
K889-S 
K889-6 
K890 
K891 
K89Z 
K893 
K894 
K89S 
K896 

K897 

K898 

K899 

K900 

K9Ul 

K90Z 
K903 

K904 
K90S 

K906 
K907 
K908 
K909 
K910 
K9l l 

COMPONENT 

Switch, Coaxial, RF/ Checkout 
Multiplexer Assembly, TM/RF 
Divider, Power, TM/RF 
Coupler Assembly, Bi-directional 
Switch, Coaxial, RF/Checkout 
Coupler Assembly, Bi-directional 
Switch, Coaxial, RF/Checkout 
Relay A■sembly, FM/DDAS 
Module, Bus Connector 
Module, Inhibitor 
Module, Output Relay 
Module, Output Relay 
Module, Output Relay 
Module, Telemetry and O\,tput Relay 
TM Calibration AHembly 
Adapter, Coaxial 
Tape Recorder As.sembly, Flight 
Decoder Assembly, Central 
Decoder Assembly, Channel 
Decoder Assemb�y, Channel 
Rack 11 B11 , Signal Conditioning. 

Forward 
Rack "C11

, Signal Conditioning, 
Forward 

Rack 11 D", Signal Conditioning, 
Forward 

R.c.ck "E", Signal Conditioning, 
Forward 

Rack "F", Signal Conditioning, 
Forward 

Rack ''G", Signal Conditioning, 
Forward 

Rack "A", 
Rack "B", 
Rack "C", 
Rack "D", 
Rack 11£11 , 

Rack 11F11, 

Rack "G", 

Signal Conditioning, Aft 
Signal Conditioning, Af t 
Signal Conditioning, Aft 
Signal Conditioning, Aft 
Signal Conditioning, Aft 
Signal Conditioning, Aft 
Signal Conditioning, Aft 

Rack "H11 , Signal Conditioning, Aft 
Rack "J", Signal Conditioning, Aft 
Rack 11K11 , Signal Conditioning, Aft 
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PART NO, PAGE 

1A692ll-l N-14

lA6921Z-501 N-9
l A692l S-501
1A69Z 14-503
1A69Zll-l N-H

l A69Z14-SOl
1A69213-l N-14
1A679Zl -1 
1A935ZZ-1 
1A679Z9-1 
1A88575-l 
1A88575-I 
1A88575-l 
1A88576-l 
1B58798-1 

l B4Z2l Z-l
1A66884-l N-12

1A74051-S01 N-16

1A74053-S01 
IA 1-4053-501 

1BZ8827-541 

1B28827-543 

lBZ8827-54S 

1BZ8827-547 

1B28827-549 

1BZ8827-5Sl 
1B28826-559 
1BZ88Z6-561 
1B288Z6-563 
1B28826-SftS 
1828826-567 
1Bl88Z6-569 
1BZ81Z6-571 
l BZUZo-573
1BZ8U6-S75
1B28826-577 
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DATA ACQUJS!TION SYSTEM CALLOUT LIST (CONT.) 

FlND 
NO. COMPONENT PART NO. PAGE 

K91Z Dummy Load. TM/RS' 1A840S7-501 N-8
K913 Dwnmy Load, TM/RF 1A84057•1 N-8
K914 Dummy Load, TM/RF 1A84057-501 N-8
K91S Dummy Load. TM/RF 1A84057-l N-8
K916 Antenna fl, TM 1A69206•l 
K917 Antenna 12, TM 1A69206-l 
K�·U\ AnteNla 13, TM 1A69206-l 
K919 Antenna 14, TM 1A69Z06-1 
K920 Detector, Power. TM/RF 1A74776-501 N-10
K921 Detector, Power, TM/RF 1A74776-501 N-10
K922 Detector, Power. TM/RF 1A74776-503 N•lO
K923 Detector. Power, TM/RF lA 74776-503 N-10
K924 Detector, Power. TM/RF 1A74776-501 N-10

K925 Detector. Power, TM/RF IA 74776-501 N-10

K926 Detector. Power, TM/RF lA 74776-501 N-10
K927 Detector, Power, TM/RF IA 74776-501 N-10
K928 Detector, Power, TM/RF lA74776-501 N•lO 

K929 Detector, Power• TM/RF 1A74776-50l N-10
K930 Detector, Power. TM/RF 1A74776-S01 N-10

K�3l Detector, Power, TM/RF 1A7•776-50l N-10
K9l2 Detector. Power. TM/RF lA7f776-S0I N-10 

K933 Rack, Signal Conditioning 1851597-l 
K9H Rack, Signal Conditioning 1851597-501 
K9l5 Rack. Signal Conditioning 1851597-50) 
K9l«. Rack, SigPal Conditioning 1B51598-1 
K937 Rack, Signal Conditioning 1BS1597-505 
K9ll Decoder AHembly, Channel 1874053-501 
K9l9 O.Coder Auembly, Channel 1874053-501 
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Section m

TELEMETRY RADIO FREQUENCY DUMMY LOAD, PART NOS. lAMOU-£ 
AND -S0l 

Four dun1my loads, one tor each antenna •y•tem, termiut• !On cCNUtwl 
transmiuion line• in the telemetry system. The -1 con!iguratlon (K 91 J •nd 
K915) ha• an output tor GSE sampling, whereas the -501 con!iguratlon (K9U 
and K914) does not. 

1. VENDOR: Sierra Electronics
a. K91Z and K914: Part no. 160-50D-Z (-501 con!igul'ation)
b. K913 and K91S: Part no. 16O-SOD-1 (-1 conllguration)

Z. LOCATION (forward •kirt):
a. K912: Panel position 6
b. K913: Panol po1ition 7
c. K9l4: Panol position 14
d. K 9U: Panel po1ltion IS

3. SER VICE: Electrical
4. TEMPERATURE: -141 to +S?°C (-ZZS to +13S°F)
5. ELECTRICAL CHARACTERISTICS:

a. Input impedance: 50 + Zn
b. VSWR: 1.1:l max -
c. Ref�rence do•iHnation:

(1) K912: 4l1A89AZ00
(Z) K913: 41 lA97AZ03
Cl) K914: 411A90A:01
(4) K915: 411A98AZ0S

6. P.EMARKS: Thi• page reflects information on DAC drawing
1A84OS7 HY c.
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St•ction III 

TELEMETRY RADIO FREQUENCY MUL TIPLEXER PART NOS. 1A69Z1Z-l 
AND -501 

Two three-channel RF mwtiplexor• (K877 and K883) combine five RF 

channels into two 1in1le outputs for tranamitting telemetry signals to GSE. 
Each RF channel can be tuned to any frequency within the range of the 
multiplexer. 

l. VENDOR: R antoc Corp. �rt no. MT-324-1 for -1 configuration
and MT-3Z4-501 for -SOl t:onfi1urat.ion)

Z. L OCATION (forward •kirt):
a. K877: Panel poaition lO
b. K883: Panel po■ition 3

3. SERVICE: Electrical
4. ELECTRICAL CHARACTERISTICS:

a. Design imped�nce: SO± Z n
b. Output impedance: 50 n load
c. Input power: SOW min each channel
d. Reference designation:

(1) K877: 411A93AZ02
(2) K883: 411A86AZ0Z

5. REMARKS: Thia page reflects information on DAC drawing
1A69Z1Z rev F and AEO G.
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Section Ill 

TELEMETRY RF POWER DETECTOR. PART NOS. 1A74776-501 AND -503

This detector monitors transmitted or refiectecl RF power in the S-IVB 
telemetry system. The detector operate• in conjunction with the RF bi
directional coupler through the RF distribution network. 

Find Electrical Fwd Skirt Part No. 
No. Designation Panel Position 1A74776 

K9Z0 411MT719 b -501

K921 411MT720 14 -501

K922 411MT721 6 -503 

K923 411MT722 14 -503

K924 411MTns 10 -501

K925 411MT726 3 -501

K926 411MT727 10 -501

K927 411MT728 3 -501

K928 411MT729 4 -501

K929 411MT730 7 -503

K930 411MT731 7 -501

K931 411MT732 15 -503

K932 411MT733 1S -501

l. VENDOR: Electronic Communication•. hie. (part no. 0l-00480-003
fo. -501 configuration and 0l-00480-004 for -503 configuration)

2. LOCATION: See tabulation (fwd akirt paul poaition).
3. SER VICE: Elect1:ical
4. TEMPERATURE (operating): -26 10 +&s0c (-15 to +1SS°F)
5. ELECTRICAL CHARACTERISTICS:

a. Frequency range: 225 to 260 MHz
b. Input impedance: 50,: 2 n
c. Output impedance: 1500 + Ul pd '1 load
d. VSWR: l .  2:1 max from ZZS to 2b0 MHz (adjuatable on -503

configuration)
e. Ref erence designation: See tabulation (electrical designation)

6. REMARKS: This page reflects inlormation on DAC drawing
lA 74776 rev L and AEO 1 s through R.
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Sef'tion 111 

DDAS TRANSMITTER SWITCHINCi ASSEMBLY, PART NO. 1829476-1 

The tran•mitter switching assembly (K872) condition.t the PCM/DDAS 
aHembly (K871) output and switches either the PCM/DDAS output or the 
tape recorder (K892) output through an internal filter to FM tra nsminu 
(K873). A cry•tal can, DPDT relay eelect• either •i1nal for input through 
the filter; normally cloaed poeition co1U1Cct• PCM/ DDAS •i1nal conditioning 
drcu.itry output to the filter input, normally open po•itioo connect• the tape 
recorder mode. 

1. VENDOR: United Electrodynamica, Inc. (part no. ZZZ83)
Z. LOCATION: Forward skirt panel po■ition l
3. SERVICE: Electrical
4. TEMPERATURE (operational): .143 to •57°C (•ZZS to +US°F) 
5. ELECTRICAL CHARACTERISTICS:

a. Input impedance: 200 n min
b. Input current: 80 mA
c. Input voltage: 26 to 32 Vdc
d. Reference designation: 4ll A86.AZ0a

6. REMARKS: This page reflect• information on DAC drawing
1B29476 rev J.
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Section lll 

FLIGHT TAPE RECORDER ASSEMBLY, PART NO. 1A66884-l 

Thi• magnetic. reel-to-reel-type tape recot'der (K89Z) records the 
three TM o•cillator outputs and the PCM/DDAS assembly output for playback 
through the transmitters, following a transmission blackout or in an 
emergency. 

1. VENDOR: Borg-Warner Controls, Inc. (part no. R-150-9001)
2. LOCATION: Fwd skirt panel po•ition 1
3. SERVICE: Electrical
4. TEMPERATURE: -143 to +s1°c (-225 to +us°F) 
5. ELECTRICAL CHARACTERISTICS:

a. Input power: 1 7. 6 to 49. 6 W
b. Input impedance: 7.0 K n with 100 pb:of&.rad abunt disital

lines, 100 Kn with 30 picofarad •hwll ll.llilUCI line•
c. Input voltage: ZZ to 32 Vdc
d. Reference designation: 411A84Al0l

6. REMARKS: This page reflect• in!oJ'mJltkm ml DAC drawing
1A6688 4 rev D.



Section Ill 

FM TRANSMITTER POWER AMPLIFIER, PART NOS. (See tabulation) 

Thi• amplifier consists of an amplifier stage and a dc•to�dc voltage 
converter. One amplifier is used with each of five telemetry •y•tem FM 
tran■mittera. 

Find DAC Part Electrical Fwd Skirt 
No. No. Designation Panel Position 

K858 1A77060•l 411A93AZ06 10 
K853 1A77080-501 411A93A207 10 
K874 1A77080-503 411A86A207 3 
K863 lA 77080-505 411A86AZ06 3 
K869 1A77080-507 4llA87AZOO 4 

l. VENDOR: Electro-Mechanical Reaearch (part no. 257)
z. LOCATION: See tabulation (fwd skirt panel position).
3. SERVICE: Electrical

4. ELECTRICAL CHARACTERISTICS:
a. Input power: 22 to 32 Vdc
b. Input impedance: 50 n
c. VSWR: l. 5:1 max at 50 n impedance
d. Input signal: PAM/FM/FM, SS/FM or PCM/FM
e. Insulation resistance: 100 Mn at +SO Vdc
f. Reference designation: See tabulation.

s. REMARKS: This page reflects information on DAC drawing
lA 77080 rev J.
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Ser.lion lll 

RF CHECKOUT MODULE COAXIAL SWITCH, PART NO. lA69Zl3•l 

Thi• •witch upon command 1witche• an RF tran1mi••lon line circuit 
from either of two output terminala to the other. 

1. VE NDOR: Automatic Metal Product• Corp. (part no. 106-8000-2697)
z. LOCATION (forward skirt):

a. K880: Panel po•ition 6
b. K882: Panel position 7
c. K886: Panel position 14
d. K888: Panel position 15

3. SER VICE: Electrical
f. ELECTRICAL CHARACTERISTICS:

•• Frequency: 200 to 300 MHz
b. RF impedance: 50 ± 2 Q
c. Input VSWR: 1. 2:1 max
d. Switching voltage: 28. 0 ± 4. 0 Vdc
e. Reference designation:

(l) K880: 411A89A201
(Z) K882: 411A97A202
(3) K886: 411A90A202
(4) It888: 411A98A20 4

5. REMARKS: This page reflects information on DAC drawin1
1A69213 rev K.
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Section III 

FM TRANSMITTER, PART NOS. (See tabulation)

Thb truamitter consists of a crystal-controlled oscillators multipliers, 
a.mpliller•• modubators and printed circuit boards. A transmitter operates
in nmjwxbon with each of the five separate telemetry links.

Freq 
Find DAC Pa.rt Vendor Part Electrical Fwd Skirt Range 
No. No. No. Designation Panel Poaition (MHz) 

K857 l ASb84Z-l 01-00461-006 411A93A�03 10 Z53.8 
K8SZ 1AS864Z-501 Ol-00461-007 411A93AZ04 10 258.5 
K86Z 1AS884Z-505 01-00461-008 411A86A203 3 232.9 

K873 1AS8842-503 Ol-00461-009 411A86A204 3 246.3 
K868 1A58842-S07 01-00461-010 411A87A20Z 4 226.2 

1. VENDOR: Electronic Communications, Inc. (See tabulation for part
no.)

z. LOCATION: See tabulation (fwd skirt panel position).
3. SERVICE: Electrical

4. TEMPERATURE: -143 to +S7°C (-225 to +135°F)
S. ELECTRICAL CHARACTERISTICS:

a. Input voltage: ZZ to 32 Vdc 
b. Input current: l, 25 A
c. Output power: l. 5 to 4. 5 W with SO load and 1. S:l VSWR 

d. Reference designation: See tabulation (electrical designation).
b. REMARKS: This page reflects information on DAC drawirag

1AS8842 rev E and AE0 1 s through J.
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Section W 

CALIBRATION COMMAND CENTRAL DECODER ASSEMBLY, PART NO. 
1A74051-501 

Thia decoder aHembly (K893) buf!ers and decodee ground calibration 
and/or checkout command• and provide!J the proper rack, mode, and 
channel signal• for the channel decoder assemblies. 

1. VENDOR: Space Craft, Inc. (part no. 421023, mod 4213)
2. LOCATION: Fwd skirt panel position 15
3. SERVICE: Electrical
4. TEMPERATURE (operating): -26 to +57

°
C (-15 to +135°F)

5. ELECTRICAL CHARACTERISTICS:
a. Input aignal voltage•: 8 V and 2 7 V
b. Input voltage: 26 to 32 Vdc
c. Input current: 1. 7 A max at 30 Vdc
d. Input impedance: 10 Kn min
•• Rderence designation: 411A98AZ00

6. REMARKS: This page reflects information on DAC drawing
1A74051 rev F.
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