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SAC CEM 21-5SM68-2-24-7.(MHAFB)

SAC CEM 21-5M68-2-25-1 (VAFB) Organizational Maintenance -- Sensing,
SAC CEM 21-8M68-2-25-2 (LAFB 724TH SQDN) Warning, and Blast Protection Systems.
SAC CEM 21-SM6B-2-25-3 (LAFB 725TH SQDN)

SAC CEM 21-5M6B-2-25-4 (EAFB)

SAC CEM 21-5M68-2-25-5 (BAFB)

SAC CEM 21-SM68-2-25-6 (LAFB)

SAC CEM 21-SM68-2-25-7 (MHAFB)

SAC CEM 21-5M6B-2-26-1 (VAFB) Organizational Maintenance -- Mech-
SAC CEM 21-5M68-2-26-2 (LAFB 724TH SQDN)  anical Specialties.

SAC CEM 21-SM68-2-26-3 (LAFB 725TH 5QDN)

SAC CEM 21-5M6B-2-26-4 (EAFE)

SAC CEM 21-5M68-2-26-5 (BAFB)

SAC CEM 21-3M6B-2-26-6 (LAFB)

SAC CEM 21-5M6B-2-26-7 (MHAFB)

T.0. 21-5M68-2D-2-1 Operation and Organizational Main-

tenance -- Missile




T.0. 21-8Ma8-1 List of Related Manuals

T.0. 21-5M68-2D-3-1 Operation and Organizational Mainte-

{(Post update} nance -- Rocket Engine System,
T.0. 21-5M68-2D-3-2

_(Priur update)

T.0. 21-SM68-2D-6-1 Organizational Maintenance -- Radio-
Inertial Guidance System Computer Data
Flow Diagrams.

T.0. 21-5M68-2D-6-2 Organizational Maintenance -- Radio-
Inertial Guidance System, Computer
Schematic and Power Distribution
Diagrams.

T.0. 21-5M68-2D-6-3 Organizational Maintenance -- Radio-
Inertial Guidance System, Computer
Equation File, A-U.

T.0. 21-5M68-2D-6-4 Organizational Maintenance -- Radio-
Inertial Guidance System, Computer
Equation File, V-Z.

T.0. 21-5M68-2D-6-5 Organizational Maintenance -- Radio-
Inertial Guidance System, Computer
Equation File Simulator.

T.0, 21-5Mb68-2D-6-6-1 Organizational Maintenance -- Radio-

T.0. 21-5M68-2D-6-6-2 Inertial Guidance System, Computer Wire

T.0, 21-5M68-2D-6-6-3 Tabulations-Computer and Peripheral
Equipment (Part 1), (Part II}, and
(Part 1II).

T.0. 21-8M68=-2D-6-7 Organizational Maintenance -- Radio-

Inertial Guidance System, Computer
Wire Tabulations, Power.

T.0. 21-5Mb6E-2D-6-8 Organizational Maintenance -- Radio-
Inertial Guidance System, Computer,
Wire Tabulations, MGE.

T,0. 21-5M68-2D-6-0 Organizational Maintenance -- Radio-
Inertial Guidance System, Computer,
Maintenance Tape Records.

T.0. 21-5M68-2D-6-10 Organizational Maintenance -- Radio-
Inertial Guidance System, Computer
Command Timing.

T.0. 21-5M68-2D-8-1 (VAFE) Organizational Maintenance -- Launch-
T.0. 21-5SM68-2D-8-2 (except VAFB) er System.

T.0. 21-SM68-2D-10-1 Operation and Organizational Main-
(Post update) tenance -- Electrical System.

T.0. 21-5M68-2D-10-2
(Prior to update)
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T.0. 21-SM68-1 List of Related Manuals

1.0, 21-5M68-2D-11<1 Operation and Organizational Mainte-
{(Post update) ' nance -- Flight Control System.

T.0. 21-5M68-2D-11-2

{(Prior to update)

T.0. 21-SM68-2D-12-1 " Operation and Orpanizational Mainte-

T.0. 21-5M68-2D-12-2 nance -- Propellant System.

T.0. 21-8M68-2D-13-1 (VAFB) Operation and Organizatienal Mainte-
nance -- Instrument and Range Safety
System.

T.0. 21-5M68-2D-15-1 Operation and Organizational Mainte-

T.0. 21-3M68-2D-15-2 nance -- Launch Control and Status
System.

T.0. 21-5M68-2D-16-1 Operation and Organizational Mainte-

T.0. 21-5Mb8-2D-16-2 nance -- Launch Control and Checkout
Equipment.

T,0. 21-SM68-2F-3-1 Operation and Organizational Hainte-

nance -- Rocket Engine System.

T.0., 21-5M68-2F-6-1 Drganizational Maintenance -- Radio-
Inertial Guidance System, Computer,
Computer and Peripheral Equipment.

T.0. 21-SMbB-2F-6-2 Organizational Maintenance =-- Radio-
Inertial Guidance System, Computer, MAE,

T.0. 21-5M68-2F-6-3 Organizational Maintenance -- Radio-
Inertial Guidance System, Computer,
Power.

T.0. 21-SM68-2F-6-4 Organizational Maintenance -- Radio-

Inertial Guidance System, Computer
Simulator.

T.0. Z1-5M68-2F-6-5 Organizational Maintenance --Radio-
Inertial Guidance System, Computer,
Maintenance Routine Analysis.

T.0. 21-5M6B8-2F-7-1-1 Operation and Organizational Mainte-
nance -- Missile Guidance Set AN/GRW-5.

T.0. 21-5M68-2F-7-1-2 Operation and Organizational Mainte-
nance =- Missile Guidance Set AN/GRW-5,
Guidance Conditioning and Status
Command Guidance, Tracking, and Mon-
itoring Loops.
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T.0. 21-5M68-2F-7-1-3 Operation and Organizational Mainte-
nance -- Missile Guidance Set AN/GRW-5,
Guidance Exercise, Timing, and Mainte-
nance, Test, and Alignment Loops
(Function Manual);

T.0, 21-5M68-2F-7-1-4 Operation and Organizational Mainte-
nance -- Missile Guidance Set AN/GRW-5,
Power Loop.

T.0, 21-5M68-2F-8-1 (VAFE) Organizational Maintenance -- Launch-
T.0. 21-5M68-2F-8-2 (except VAFB) er System. .
T.0. 21-5M68-2F-10-1 Operation and Organizational Mainte-
’ nance -- Electrical System.
T.0., 21-SM68-2F-11-1 Operation and Organizational Mainte-
nance -- Flight Contrel System,
T.0. 21-5M68-2F-12-1 Operation and Organizational Mainte-
nance -- Propellant System.
T.0. 21-8M68-2F-15-1 ¢ Operation and Organizational Mainte-
' nance -- Launch Control and Status
System.
- T.0, 21-5M68B-2FJ-7-1 Operation and Organizational Mainte-

nance -- Missile Guidance Set AN/DRW-18,
AN/DRW-19, AN/DRW-20, AN/DRW-21,
AN/DRW-22, and Guided Missile Test

Set AN/DRM-5B(V).

T.0. 21-5M68-2FJ-7-2 Operation and Organizational Mainte-
nance -- Missile Guidance Set AN/CGRW-5,
Antenna Protecting and Elevating Set.

T.0. 21-3M68-2FJ-9-1 Operation and Organizational Mainte-
(Post update) nance =-- Hydraulic System.

T.0. 21-5M68-2FJ-9-2

{Prior to update)

T.0. 21-85M68-2FJ-13-1 (VAFE) Operation and Organizational Mainte-
nance -- Instrument and Range Safety
System.
T.0. 21-5M6B-2FJ-14-1 Operation and Organizational Mainte-
(Post update) nance -- Missile Air Conditioning
T.0, 21-5M68-2FT-14-2 System.
(Prior to update)
T.0. 21-5MB68-2FJ-18-1 Operation and Organizational Mainte-
} nance -- Intra site Communications
i Systems.
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T.0. 21-SM68-2FJ-28-1 Operation and Organizational Mainte-
nance -- Combined Svstems Exerciszer.
T.0. 21-5M68-2J-2-1 Operation and Organizational Mainte-
: nance -- Missile Handling.
T.0. 21-SM68-2J-3-1 Operation and Organizational Mainte-
nance -- Rocket Engine System.
T.0. 21-5M68-2T-5-3 Operation and Organizational Mainte-

nance =-- Re-Entry Vehicle System,
Checkout and Trouble Analysis, Launch

Site.

T.0, 21-5M68-2J-6-1 Organizational Maintenance -- Radio-
Inertial Guidance System, Computer
Checkout.

T.0. 21-5M68-27-6-2 Organizational Maintenance -- Radio-

Inertial Guidance System, Computer,
Trouble Analysis, Computer and Peri-
pheral Equipment.

T.0. 21-8SM68-2J-6-3 Organizational Maintenance -- Radio-
Inertial Guidance System, Computer,
Trouble Analysis, Power.

T.0. 21-5M68-2T-6-4 Organizational Maintenance -- Radio-
Inertial Guidance System, Computer,
Trouble Analysis, MGE.

T.0. 21-5M68-2J-6-5 Organizational Maintenance -- Radio-
Inertial Guidance System, Computer
Servicing and Repair, Computer and
Peripheral Equipment.

T.0. 21-5MEB-2T-6-6 Organizational Maintenance -- Radio-
' Inertial Guidance System, Computer
Servicing and Repair Power.

T.0. 21-5M68-2J-6-7 Organizational Maintenance -- Radio- -
Inertial Guidance System, Computer
Servicing and Repair, MGE.

T.0. 21-5M68-2J=-7=1-1 Operation and Organizational Mainte-
nance -- Missile Guidance Set AN/GRW-5,
Checkout and Trouble Analysis.

T.0. 21-5M68-2J-7-1-2 Operation and Organizational Mainte-
nance =-- Missile Guidance Set AN/GEW-5.

T.0. 21-8M68-2J-8-1 (VAFB) Organizational Maintenance -- Launch-

T.0. 21-5M68-2J-8-4 (except VAFB) er System, Checkout and Trouble Analysis.
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T.0. 21-5M68-2J-8-2 (VAFB) Organizational Maintenance -- Launch-
T.0. 21-SM6B-2J-8-5 (except VAFB) er System, Handling, Servicing, and
Repair.

T.0, 21-5M68-2J-8-3 "

T.0. 21-5M68-2J-10-1
(Post update)

T,0., 21-5M68-2J-10-2
(Prior to update)

T.0. 21-5M68-2J-11-1
(Post update)

T,0. 21-5M68-2J-11-2
(Prior to update)

T.0. 21-5M68-2J-12-1
(Post update)

T.0. 21-5SM68-2J-12-4
(Prior to update)

T.0. 21-5M68-2J-12-2
(Post update)

T.0. 21-5M68-2J-12-5
(Prior to update)
T.0, 21-5M68-2J-12-3
(Post update)

T.0. 21-5M68-2J-12-6
(Prior to update)

T.0. 21-SM68-2J-15-1

T.0. 21-5M68-3

T.0. 21-8M68-4-1

TlDi 21-%3'&'2

T.0. 21-5M68-4-3

Operation and Organizational Mainte-
nance -- Launcher System, Structural
Repair,

Operation and Organizational Mainte-
nance -- Electrical System.

Operations and Organizational Mainte-
nance -- Flight Control System.

Operation and Organizational Mainte-
nance =-- Propellant System.

Operation and Organizational Mainte-
nance -- Propellant System Checkout
and Trouble Analysis.

Operation and Organizational Mainte-
nance -- Propellant System Handling,
Servicing, and Repair.

Operation and Organizational Mainte-
nance =-- Launch Control and Status
System.

Operation and Organizational Mainte-
nance -- Missile Airframe Structural
Repair.

Illustrated Parts Breakdown --
Missile Assembly Complete.

Illustrated Parts Breakdown --
Misgile Weapon System, Launch Complex.

Illustrated Parts Breakdown --

Missile Guidance Set AN/GRW-5 and
Missile Guidance Computer Set AN/GSK-1,
Launch Complex.



T.0. 21-SM68-1 ' Safety
Precautions

SAFETY PRECAUTIONS

Personnel safety and warning devices are designed to indicate safe conditions, dan-
gerous conditions, and degrees of danger. Areas and equipment that might be dan-
gerous to personnel are clearly posted.

At all bases, each person will be familiar with the safety program. This program
consists of training classes, posters, protective enclosures around dangerous
areas, and planned procedures for the performance of hazardous operations, Job
and function manuals contain safety precautions that supplement the safety program,
listing safety precautions applicable to specific areas and jobs. Warnings and
«cautions are inserted as necessary throughout the manuals and have the following
significance:

WARNING

Indicates a hazardous condition that could result in injury
or death.

CAUTION

Indicates a Hazardous condition that could result in damage
to equipment.

There are basically three types of fires (class A, B, and C) that can be encoun-
tered within a launch complex. If personnel should detect a fire, notify the con-
trol center immediately, then proceed to combat the fire as follows:

Class A: The burning of any combustible fiber is to be combated with water or
portable COy fire extinguishers.

HARNING

Water is not to be used to combat class B or class C fires.
Water will not extinguish these fires and aid in the spread-
ing of them.

Class B: The burning of any petroleum product is to be combated with foam or
COy fire extinguishers.

Class C: A fire within any electrically charged device or equipment will be com-
bated with CO2 fire extinguishers onmly.

Various type of color coding are utilized throughout the launch complex for safety
purposes with the following significance:

RED: Red is the basic color used to demote danger or to indicate
immediate stops.

ORANGE: Orange is the basic color used for marking dangerous parts of
machines or electrical equipment.

YELLOW: Yellow is the basic color used to indicate the need for caution.

xxi



T.0. 21-5Mb8-1 : Safety
Precautions

GREEN: Green is the basic color used to denote safety, first aid equipment,
safety devices, and facilities directly related to safety.

General hazards associated with the operation and maintenance of the weapon system
are listed in the following table of safety precautions.
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T.0. 21-5M68-1 Introduction

INTRODUCTION

This manual is provided for missile combat crews (MCC) at SM68 missile weapon
system operational and training facilities. All information contained in this
manual is based on the latest released engineering data and missile operation
concepts. Deviation from the specified procedures shall not be made except for
reasons of safety or when directed by proper authority.

The primary purpose of this mamual is to support the related procedures contained ]
in T.0. 21-5M68-CL-14-1, T.0. 21-SM68-CL-17-1, T.0. 21-SM68-CL-19-1, and T.O.
21-8M68-CL-21-1 with sufficient procedural and descriptive data to provide an over-
all concept of the missile weapon system operation.

Section I contains a general description of the over all weapon system including
the launch complex, integral structures, and various subsystems,

Section IT contains a brief coverage of the receipt through launch operation plan.

Section IIT contains the normal operating procedures of the missile combat crew
including persomnel briefing, training, crew functions and individual responsi-
bilities. These normal procedures cover all requirements, exclusive of emergen-
cies and malfunctions, fior maintaining an alert condition, countdown, launch, post
launch, and contingency actions.

Section IV contains a brief description of each of the accepted emergency proce-
dures, including the action to be taken by the missile combat crew, to safe the
weapon system when confronted with a hazardous situation.

Section V contains the procedures to be used by the missile combat crew to analyze
and isclate malfunctions which may cccur during a launch countdown.

Section VI contains the operating limitations that must be observed when running
the equipment, whether for a training exercise or an actual EWO launch. Limita-
tions include those of the individaul subsystems, alert status, and envircmmental
conditions.

Section VII contains a description of the responsibilities of each missile combat
crew member as related to the operation of the missile launch complex. Information
is categorized in accordance with the title of each member of the combat crew.

Operation and organizational maintenance procedures for the functional systems are
covered in the dash one (-1) and dash two (-2) series of the 21-5M68 technical
orders., Frequency and sequence of jobs not directly associated with missile
launch operations are contained in T.0., 21-5M68-6.

Changed 18 December 1963 TOCN-1 (DEN-5) —,



TCTO NUMBER

21M-HGM25A~759
21M-HGM25A-763
21M-HGM25A~790
21M-HGM25A-833
21M~HGM25A-834
21M-HGM25A-853
21M-HGM25A~859
31X3-10-11-613
31X3=10-11-617
31X3-10-11-621
31X3-10-11-621A
31X3-10-11-622
31X3-10-11-625
31X3-10-11-626
31X3-10-11-627
31X3-10-11-630
31X3-10-12-543
31X3-10~12=545
31X3-10-12-5454
31X3-10-17-546
31X3-10-26-514
31X3-10-27-511
35M3~2=4-529
31X7-2-11-512
31X3-10-11-634

s

T.0. 21M-HGM2Z5A-1-1 (21-SM68-1)

Changed 20 February 1964 TOCN l=1 (DEN-10)

Introduction

DATE

27 June 1963
16 September 1963
1 November 1962
21 May 1963
23 May 1963
8 June 1963
10 September 1963
16 January 1963
18 December 1962
16 January 1963
1 February 1963
17 January 1963
15 October 1963
8 March 1963
29 August 1963
30 September 1963
31 May 1963
14 May 1963
25 June 1963
26 February 1963
17 July 1963
18 October 1963
25 July 1963
21 June 1963
Not released

Time Compliance Technical Orders applicable to this Technical Order are as follows:
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T.0. 21-5MA8-1 Seetion I
Paragraphs 1=1 to 1-9

BECTION I

GENERAL DESCRIPT ION
1-1. I DOCTION.

1-2. The 5M68 Missile Weapon System consists of a radic inertially guided, ligudid
fueled miasile and the associated ground  equipment pecessary to maintain and launch
the missile. The wespon system is capable of desctroying enemy targets over 3500
nautical miles distant. The missile complex is designed to maintain an operatiocnal
readiness condition with no outside support after sustaining an attack thac
destroys all nonhardened facilities, For meximum safety and effectiveness, indi-
vidual launch sites are widely separated. All in-commission misslles are malin-
tained in =2 constant alert condition dnd may be counted down individually or simal-
taneously.

1-3. SME8 MISSTLE.
1-4., LEADTRG PARTICTILARS.

1-5. The SHMEH miszile cémsists of thrae sections: Stage I and Stage II, both
powered by rocket engines, and a re-entry wvehicle., Provisions are included for
inflight separaticn (staging) of Btage IT from Stage I and separation of the re-
entty vehicle from Stage II. The Scage I and Stage 11 vehicles each contain &
rocket engine and hydraulic edquipment; the two etages together contain f£light con-
trol equipment and electrical equipment; Stage II contains guidance equipment.
Figure 1-1 putlines the external missile confipuration and identifies thea major
parts of the 5M68 missile. TFipure 1-2 provides a tzble of lesding particulars.

1-6. COUNTDOWNS.

1-7. Basically the SM&62 misplle councdown capability can be limited toe EWO launch
and exercise countdpwns.

1-8. The EW0O laupch countdown may be initiated within a matter of minutes on any
missile that is on EWO alert, provided that a valid execution order 1s received by
the missile combat crews. FPrompt and efficient reaction to this order is the
primary responsibility of & missile combat crew.

1-9. Combined systems exercise (CSE) countdown is an integrated wedpon System
pparation wherein a missile countdown in & non-launch mode parallels a guidance
syatem countdown im am exercise mode. The CEE countdowns are basically identical
to an actual Launch type countdown. The receipt of a launch exercise enable
signal 18 fndicated by the START LCH EXERCISE imdicator on the missile guidance
console. Pressing of the LAUNCH EXERCISE pushbutton indicater on the missile
puidance console saables the ground guidance system and the launch systam to
perfarm & combined systems exercise. The CSE countdown proceeds from starc counc-
dewn through the simulated function of misgile 1iftcff te the end of guldance. A
geries of steering orders and discrecre commands, generated by a CSE guidance
pragrﬁm in the computer, are transmitted from the ground guidance system to the
migsile during the plus time porcion of the CSE countdown.

Changed 5 Wovember 1963 TOCH-1 (DEN-3) 1-1



T.0. 21-5M6B-1 Section I
Paragraph 1-10

1-10. Three modes of CSE can be accomplished: dry CSE, fuel CSE, and lox CSE. l
These modes of operation will accomplish a weapon system checkout through
fupctional use of the missile facility and aercspace cperating equipment 1 ADED .

-

Changed 5 Hevember 1963 TOCN-1 (DERN-3) 1-14
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I.0. Z1-3M6E-1 Section

FACILITICS OR EQUIFMENT

PART ICULARS

SM-68 MISSTLE

Lengteh Owverall, including alv frame and
component @xtensions, 98 feet, 10 inches.
Stage I - 10 feet, Stage IL - 8 feet,
B/V - 2 feet 9 inches,
FROPELLANT
Fue] Rocket propellant numbeér one (RP-1)
Cxidizer Liquid oxygen (lox)

PROPELLANT CAPACLITIES:
(4pproximately)

Fuel tank

Liquid exvgen tank

Stage I - 7750 Gallons, Stage II - 2027 Gallons

Total 9,777 Galloms,

Stage I - 12,400 Gallons, Stage 11 - 2985 Gallons

Total - 15,385 Gallens.

PROPULSION:
Stage 1 engine
Stage 11 engine

Vernier thrust

300,000 pounds thrust at sea level,
80,000 pounds thrust at 250,000 feet altitude,

900 pounds at 250,00 feet albitude,

GUIDANCE SYSTEM

Radio inertial guidance

RANGE

5,500 nauticel miles,

Figure 1=2.

Table of Laadiﬁg Particulars,

i-3




T.0. Z21-SH68-1 Section 1
Parzgraphs L-11 to 1-24

1-11. DRY CSE, The purpese of the dey CSE mode is to exercise the applicable sub-
systenms during & countdown without transfer of propellants or gases. Thic ix done
with a minimum of preparation and can be performed and recycied on short norice.
Dry CSE is performed with no launcher movement, with or witheut Fuel sboard the
missile, The entire éxercise can be performed with the complex in the hardened
comndition,

1-12. FUEL CS5E. The fuel CS5E mode enables the wespon system to be exercised
through & countdown and simulated nose cone release witheut transferring propellants
or helium gases. The fuel mode is performed with only fuel loaded and with launcher
movement, During countdown the fuel tanks are pressurized with N, while the lox and
helium pressure switches are simulated. The launcher platform is raised and g -
ance ia initisted. Shutdown occurs after simulated nose cone release,

1-13. 10X CSE. The lox CSE mode enasbles the weapon systenm to be exercised through
a countdewvm and simulated re-entry vehicle relesse. The lox and helium systems are
pressutized and the fuel pressure switches are simulated. The launcher platform

is raised and guidance is initiated. Shutdown occurs after simulsated ngse cone
releagge.

1-14. POST LAUNCH AND SHUTDOWN CFERATIONS.

L-15. Post launch and shutdown operations return the missile complex te 2 hardened
configuration. Miesiles Yind facilities are safed and any shutdown migsiles are res
cycled to a readiness condition.

I-14, PROFELLANTS.

1-17. Liguid oxygen (lox) and RF-1 (processed kerosene} are the propellants used by
the rocket engines. The walls of the tanks in which the propellants are scored
serve also as skin for the missile.

1-18. EXTERMAL CABLE CONDUITS.

1-19. External cable conduits on the exterior of each prepellant tank wall provide
for the routing of electrical cables and pressurization lines, At VAFB these con-
duits also provide routing for the range safety system, consisting of instrumenta-
tion cablez and primacord lines.

1-20, ACCESS PANELS.

1-21. Access panels provide missile entrances [or inspection, replacement, and
repair of systems and equipment. Access panals are (figure 1=3} are located in the
between-tanks, support, engine, and transition areas. There are no externzl access
panels on the propellant tanks. Manholes on tank domes are provided in order co
ecter the propellant tanks for repalr or cleaning.

1-22. ORDMARCE

1-23. STAGING ROCKETS. The two staging rockets are mounted 180 degrees apert on
the cutside of the Stage IT engine compartment., At separation, they provide 3600
pounds of thrust for approximately 3 secends, producing a minimum epacation dis-
tance of 10 feet between the first and second stapges,

1-2%. STAGING SEPARATION BOLTS. The four staging separation bolts are located at
four restraining points around the missile. They are used to secure Srage 1T to

1-4
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T.3. 21-5MG8-1 Seckiom L
Faragrephs 1=25 to 1-35

Stage 1. Each staging separation bolt consists of one stud, rtwo nuts, and two nut
squibs. At separation, the squibs disengage the nuts from the studs, allowing
Stage L and Stage 1T te separate.

b-25. STAGING ROCKET RELEASE SQUIBS. One staging rocket releass equib is mounted
in each of the two piston and ecylinder sssemblies at the forward end of the staging
rockets. AFter the staging rockets have burned cut, the releaze aquibs fire to
jettigson the staging rockets.

1-26. IGNLTERS. Two pyrotechnic igniters are used to start fuel and lox burning im
the combustion chember., Power teo rthe igniters is supplied by the engine contral
system (ECS) ‘agrospace operating equipment, and applied te the ignitars through the
thrust chamber valve switch. Each thrust chamber igniter acsembly consists of a
cluster of 8 single pyrotechnic igniters mounted on an fgniter holder.

1-27. MISSILE RELEASE BOLTS, Hold-down clamps, secured by explosive bolts, bold
the missile to the launcher until sufficient engine thrust is attained for missile
launching. The explosive bolts are electrically detonated to relesse the miss)le
hold-down clamps, and explosive bolts within the umbilical tower are Fired to ensble
tower retraction. The electrical system arms and fires the explosive bolts.,

1-28. VERNIER NOZZLES.

1-29. The four vernier pozzles are small uncooled thrust chambers on Stage [1 that
control Stage I attitude during staging and assist in controlling Stage T1 powered
flight. After Stage II sustainer engine shutdown, the nozzles maké final trajectory
and velocity corrections before the re-entry vehicle is released. The nozzles are
spaced 90 degrees apart around the aft end of Stage 11,

1-30. LAUNCH COMPLEX,

1-31. LEADING PARTICULARS,

1-32. The lsunch complex consists of three missile launchers, a power house,
antenna terminal and antemma sile, fuel terminal, portal, tunnels, and lecal control
stations. Each launcher containg a miteile silo, equipment terminal, amd propellant
terminal. At VAFE, the lsunch complex alse contains a pump house,

1-33, The launch complexes are similar in function and physical layout, Differ-
ences between certain areas at VAFB and the cperstional bases are shown in Figures
1-4 and 1-5, All of the structures are of reinforced concrete constructicn and have.
dtructural grounding networks, ventilation systems, drainage systems, weather pro-
tection, and complete utilities such as water, hest, sewage disposal, and eléctric
pawer. All structures at the operational bases are underground; at VAFE, the siruc-
tures are combination underground and reinforced surface structures. Equipment is
designed to provide maxioum accessibility of components and to allow repalr of mal-
tunctioning equipment by removal and replacement of comporents with a minumum of
calibration and adjustment,

1-34. MISSTLE SILO.

1-35. The missile silo (figure 1-5) storez and protects the missile underground,
A launcher platform in the silo supports the missile and raises it above ground for
launching.

(Text contioued on page 1-13.3
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Section
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Figure 1-4. Operational Base Launch Complex (Sheet 1 of 3)
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Figure 1-4. Operational Base Launch Complex (Sheet 2 of 31}
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Figure 1-5. VAFB Launch Complex (Sheet 1 of 2)
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T.0, E1-5ME8-1 Section 1
Paragraphs 1-36 ko 1=33

(Text continued from page 1-5.J

1-16. The missile gile, including the deor foundation, forms & cylindrical rein-
forced concrebe structure appreximately 158 feet in depth and 40 feet in diometar.
A4 pair of reinforced conevets silo doors {(figure 1-7), each weighing about 230,000
pounds, cover the silo mouth. The gile doors protect the missile from weather,
overpressures due to nuclear blast, and contamination from nuclear attack.
Structural isolation of the deor Foundation minimizes the transmissien of surface
shock to the missile sile. The deoors are opened hydraulically by double-acting
actuating cylinders.

1-37. Equipment in the sile includes the crib structure, lavncher platform, lounch
platform drive system, umbilical limes and their support machanisms, hydraulic
plumbing, water plumbing, electrical circuitry, fire fighting, and sensing devices.

1=-38. CRIB STRUCTURE. The crib structure {figure 1-8) is cone trueted of vertical
steel framework which functicns as a support frame for maintamance, protaction, and
launch of the missile. The erib structure ig suspended by spring Supports within
the sila, which protect the missile against violent ground shocks. The crib sup-
ports all the maintenance platforms and contrel statiens. The maintenance platiorms
provide work areas at varicus heighte within the sile. The crib structure also
supports the personnel aslevator as well as ladders and stairways. Personnel safety
devieces, such as eyawagh end shower statlons, railings, and nats, are positioned
about the crib. Hydraulic and electrical lines are routed alomg the crib structure
for the actuation and contrel of crib mechanisms and maintenance equipment.

1-39. The persanrel elevator, supported by the crib structure, carries personne ]
and cquipment te the five maintemance platforms, the misgile service platform, the
rail access platform, snd erib bottom. The elevator is driven by an electric hoist
and is controlled from a self-service panel inside the car. There are call stations
located at each elevator stop and at the self-service panel inside the car.

1-540. Five maintenance platforms ere mounted on the erib. The main platform s#c-
t{ons at each level are extended and retracted hydraulically. FPlatferm eidaleaves
are extended manually to provide a continuous walkway and working area completely
encireling the missile, except at the fifth lavel. The platforms are retractable

to allow the launcher platform to pass without interference. Work platforms at each
level may be controlled from the personnel elevator when it is at that lewel,

1-41. A erib-to-sila bridge is provided at the end of the missile sile branch
tunnel to bridee the space between the sile wall and the crib structure and ig the
primary elevator stop. A gate protects personnel an the bridge.

1-547. LAUNCHER PLATFOBM. The launcher platcform (figure 1-9) is a shell structure
rhat supports the missile in the sile during storage and laumch operation. The
launcher platform consists of the missile support structure (A-frame mounts), flame
deflector, water spray equipment, umbilical tower base, guide rollers, platform-to=
erib locks, platferm-to-crib seal, and service platform.

1-43. The launcher platform convarts the tension of the wire ropes into vertical
movemert of the missile within the crib structure. Vertical and lateral platform-
to-crib locks secure the launcher platform in the launching position. A&t the silo-
mouth, the support structure provides a level, stable platform from which the
missile 1s released when engine thrust is sufficient for lift off. Engine exhaust
ig deflected by the flame deflector, and the water spray equipment protects the
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miggile and launcher platform from engine exhaust heat damage. The platform-to-

crib seals prevent the entrance of engine exhaust, water, fuel, or liquid oxygen
into the silo,

1-44, The umbilical tower (figure 1-10) iz located at one cormer of the launcher
platform and consists of a pivoting boom and stationary tower base. The tower sup=-
ports three groups of wmbilical lines: group ome, Stage I engine compartment;
proup two, Stage LI engine compartment; and group three, Stage II transition com-
partment, At launch, the umbilical tower is tilted away from the missile by deton-
ating explosive belts., The tower tilt digcomnects =211 umbillical cannectors
mechanically by lanysrds.

1-45, The service platform provides a work area for persomnnel performing mainten-

ance on the missile support system and the Stage I engine. The sexvice platform is
covered with metal decking and has removable guard rails,

1-46, LAUNCHER PLATFORM DRIVE SYSTEM, The launcher platferm drive system (figure
1-11) raises and lowers the launcher platform and can hold it at any level in the
8ilo, Two sets of wire ropes &re attached to tension equalizers and are routed
over Idler pulleys located under the launcher platform. Tension equallzers mounted
on the crib structure maintain tension on the wire ropes to keep the platform level
and to minimize rope damage from wnequal losding. The tensien equalizers slacken
g porticn of the wire ropes, and allew the crib to move freely in the event of
ground shock.

1-47. TMBILICAL LINES AND SUPPORT MECHANISM. Umbilical lines with associated sup=-
port mechanism (figure 1-12) conmect service snd power facilicies to the missile
when it iz on the lavncher platferm. The vmbilical lines not regunired for missile

lavmching are routed within the silo and connected to the crib. These lines extend
from the crib to the missile-mounted wmbilical connectors and are discomnected

prior to the raising of the launcher platferm.

1-48. (Pricr to incorporation of TCTO 21-5M68-762.) Upen receipt of a signal from |}
the logic circuitry an electrically controlled umbilical retractilon mechanism

pivots the wmbilical lines away from the missile, when the wmbilicals are fully
retracted a retracted-and-latched signal iz rveceived by the logie circuitry from
each retraction mechanism. (After incorporation of TCTO 21-5M68-763.) The crib
umbilicals will be disconnected by lanyard vpom positive launcher movement . I

1-4%, EQUIPMENT TERMIRAL.

1-50. The equipment terminel is composed of four levels containing serocspace oper-
ating equipment {ACE) and serospace ground equipment (AGE) termination racks, and
amplification equipment for the missile and facility systems as follows: Level I,
launcher contrel floor; Level II, air conditioning and hydraulic floor; Level ILL,
checkout and launch floor; and Level IV, power floor. At operational bases all
levals are serviced by an elevator, Actual layouts vary at different bases,

1-51. LEVEL I. Level I of the equipment terminal (figure 1-13) is divided into a
power pack room and an electrical room, The power pack room contains the eyeling
control ptation and power pack equipment which supplies hydraulic pressure for
cperating the lawncher system, The electrical room contains the motor control cen=
ter and the logic racks for the launcher hydraulic equipment .

Changed 18 December 1963 TOCN-1 (DEN-5) 1-17
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1=32. A typical power pack room and electrical room are shown in figure 1-14. The
power pack consists of a storage reserveir, supercharger pumps, high pressure pumpe ,
heating facilities and heat exchangers, a filter system, and a cyeling control
station with shutoff valves permitting sectional isclation of the system during
checkout and maintenance. The power pack consists of two major circuits: the main
power pack and the auxiliary standby system. The hydraulic reservoir stores sys tem
fluid and maintains it at the required temperature for proper operation by means of
an integral heating system. Sludge and contaminants arc removed by Lhe filtering
system to prevent foreign objects from clogging the launcher mechanism.

1-33. The cyeling control station provides manual conlrol of the hydraulic power
pack for purpeses of checkout., It contafns gages and an annunciator cireuit. The
annunciatoer circuit sounds a warning horn and lights the appropriate indicator en
the annunciator panel when a loss of pressure fn either the main line or the return
line, or abnormally high temperature in the hydraulic slorage reservoir occur.

1-54. The motor control center receives 480 V 60 CPS from the launcher unit sub=-
station and provides a centralized power supply and control station for the launcher
system motors and heaters.

1-55. The launcher logic circuitry within the logic racks Jetermines the status of
the launcher system and controls the operation of various drives and actuators.

The launcher logic circuitry is so arranged that the operation of Lhe actuatore of
each launcher component is in proper scquence te parform = complete function.

Groups of these functions, performed in proper sequence for missile firing, are
sequenced by logic circuitry. These groups of [unctions are initiated upon reccipt
of a command signal from either the launch controller for automatic operation, or by
maintenance personnel for local operation or equipment checkout.

1-56. LEVEL II. Level II of the equipment terminal (figure 1-15) contains the
missile air conditioner and the missile silo air condi fisning equipment. The mis-
sile air conditioner supplies heated or cooled air to maintein Lhe proper tempera-
ture in the Stage IT transition compartment, between-tanks compartment, and Stage IT
engine compartment. The missile silo air conditioning equipmeni supplies condi-
tivned air to the missile sile. Level II also containg o hydraulic pumping unit
that supplies hydraulic fluid to fill, bleed, and pressurize the hydraulic equipment
in both missile stages.

L=%7. LEVEL I1I. Level III of the equipment terminal (Ligure 1-18) contains launch
and checkout equipment necessary to launch a missile or perfarm checkout of the
fellowing subsystems: engine control, flight control, Llaunch SEqUENCETY, Te-gntry
vehicle, electrical, migsile guidance, and propellant loading and pressurization
systems.

1-5%8. IEVEL IV. Level IV of the equipment terminal (figure 1=17} contains the
aquipment that supplies and distributes electrical power to the launcher arca. This
level contains motor control conters, a power switchboard, » 400 CPS motor-
generator, two 28 VDC power supplies, a battery power supply, a 9 KVA transformer,
and transformer substations.

1-59. The motor control centers and power switchboard distribute eloctrical power
from the generator and power transformer substations to the equipment in the miszsile
silo and launcher. The 400 CPS motor-generator supplies regulated power for missile
syslemg until the airbornc power supplies are used. A Lransformer rectifier [ur-
nishes the 28 VDC power supply for the ground checkout and launch control cquipment.

1-22
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The battery power supply permits a safe shutdown of chechkout and launch comerol
equipment if a malfunction occurs in the 28 VIC power supply. The 9 KEVA rransformer
supplies electrical power to the substations for distributich toe Fhe mobtor control
centers and the power switchbosrd.

1=-60. PROPELLANT TERMINAL.

1-61. The propellant terminal contains storage tanks for liquid oxygen, liquid
nitrogen, gaseous nitrogen, and helium, Eguipment and plumbing associatad with ke
transfer of the liquids and fluids are alsc contained in the propellant terminals
and in the liquid oxypen vent shafc tunnels thet connect the propallant terminals to
the missile silos. The propellant terminal has two levels; a lower level (figure
1-1B), with an entrance to the liquid oxygen tunnel, and an upper lavel (figure
1-19}, connecting the liquid oxygen storage tank access room with the propellant
terminal branch tunmel,

1-b2, LOWER LEVEL. The lower level of the propellant terminal (figure 1-18) conm-
tains helium storage taonks, nitrogen storage tanks, a helium cooler, a liquid oxygen
subcooler, vacuum pumps, and an emargency evewash and shower atation, A liguid
oxygen catchpot is provided to catch liguid oxygen spillage during transfer
cperations.

1-63, TUPPER LEVEL. The upper level of the propellant terminal (figure 1-19) con-
taing an emergency eyewash and shower station and the propellant transfer panels.
The propellant transfer panels consist of the following: a liquid oxygen transfer
panel, a nitrogen transfer panel, and a helium transfer panel. These panels provide
a central location for pressure and level indicators that display ligquid levels,
storage bottle pressures, snd syastem pressures., These panels also consist of prea-
sure switches that relay status information to the lawnch comtrol and checkout
equipment in the esguipment terminal,

l=6&. CONTROL CENTER.

1-653. The control center contains the launch control console (LCCY, missile guid-
ance c¢omsele, launch complex facility console {LCPC), display equipment, guidance
computer, and radar equipment. The egquipment and consoles monitor the status of the
mizeile systems, and control the launcher equipment, thé guidance antennas, and the
missile during standby activities and launch cperations., The econtrol center at VAFE
is shoyn in figure 1-20, At the operational bases, the control center ig an under-
ground, dome-shaped structure divided into an upper level and a lower level (figure
1-21%. The twe levels are divided into 14 rooms,

1-66. The control center operations room (figure 1-22) comtains the eguipment
necessary to monitor the weapon system. The equipment initiates the launching of
the missiles and includes components of the launch control and status system, and
guidance system.

1-67. LAUNCH CONTROL CONSOLE (LCC). The launch control comsole {figura 1-23 and
1-24) {control-moniter group OA-2437) is s desk type console with a base and a com-
bined contrel-display panel. The conscle serves as the primary center for initia-
ting and monitoring am actual launch or exercise countdown for any one of the three
missile launchars in the launch complex. The launch console base containe a working
surface for the cperator, two equipment drawers, a telephone dial, and twc telephone
Jacks for the comscle cperator's headset. Launch console operation is controlled
(Text continued on page 1-36)
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Paragraphs 1-68 to l-71

(Text continued from page 1-27.)

from the control-display panel, which contains three rows of controls and indicators
{one row for each launcher). The contrels consist of pushbutton iwdicators chat are
sctuated manually by the missile launch officer to start the semlautomatic sequenced
pvents of a ecountdown. The indicators provide visual monitorimg of the ground guid-
ance station, the three missile launchers, and the major sequenced events that occur
during countdown. Transparent guards over the HANDOVER, LOAD PROFPELLANTS, LALNCH,
and EXERCISE pushbutton indicators prevent the acecidental pressing of these
pushbuttoms. The geards are hinged and must be raised before the pushbuttons can be
pressed. The launch console panel is divided imte six sections: TARGET SELECTION,
STATUS, SHUTDOWN, LAUWCH SEQUENCE, EXERCISE, COMMUMICATIONS.

1-68. The TARCET SELECTION section of the LOC contains three HANDOVER push-
pushbutton indicators, which select missile guidance control for each of the rhree
migaile launchers. When the HANDOVER pushbuttom indicator is presaed, the indicator
lights white, indicating the guidance cemtrol has been transferred to another launch
complex. The indicator remains lighted white until the HANDOVER pushbutton indica-
tor is pressed a second time to return guidance comtrel te the original launch
complex. ‘The TARGET SELECTION section also contains three rotary switches {one for
each launcher) and nine target identificstion display windows (three windows for
each switch). When the switch is rotated te the desired carget, the target identi-
fication display window lights green, indicating the proper target has been selected
by the serospace operating equipment {AOE)}. At T-80 the target identification dis-
play window changes from green to white, indicating the target selection is locked
in the target card reader and logic assewblies of control-moniter group OA-2439.

The target display windows are mounted om a hinged panel that allows access to the
back of each window for the insertion of an eight digit target idemtification rab.
Te prevent unauthorized access to the target identification tabs, the hinged pansl
is secured with a Lock.

l-6%, The STATUS section of the LOC containe one GROUND GUIDANCE and three MISSILE
AND FACILITY indicators that display the alert status of the ground guidance and of
the missile and facility systems prier to and during 8 countdown. Afrer launch,
these indicators diegplay the scatus of the ground guidance, serospace operating
equipment, and facility systems. For the ground guidance system, green indicates
ready, red indicates not ready, and white indicates the staticon is operating and is
locked on the desired missile. For the missile and faciliy systems, green indicates
ready, and red indicates not ready for the corresponding missile launcher.

1-70. The SHUTDOWHN section of the LOC contains three pushbutton indicators that
initiate and indicate & shutdown. Pressing the 1, 2, or 3 pushbutton indicater ter-
minates the countdown for the corresponding missile launcher and lights the indica-
tor red. The indicator also lights red when the countdown is shut down
automatically. Manuwal shutdown is possible throughout the countdown. If a malfunc-
tion should eccur after the RATSE LAUNCHER pushbutton indicator is pressed, the
countdown iz automatically stoppad.

1-71. The LAUNCH SEQUENCE section of the LOC contains three rows (one for each
launcher) of three pushbutton indicators and eight status iodicators that imitiste
and display the sequenced events of a countdown for each of the three missile
launchers. To control countdown, the pushbutton indicators are pressed in che
following order: LOAD PROPELLANTS, RATSE LAUNCHER, and LAUNCH. When the pushbutton
indicators are pressed, the indicators light as each sutomatic cperation initisted
bv the pushbutton indicators starts. The progress of each automatic operation is
displayed by the eight status indicetors, The completiom of each automatic
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Paragraphs 1=-72 to 1-74

operation is displawed by a green lamp in the pushbutton indiecator that controls the
next sequence of svents. The LAUNCH SEQUENCE sectiom also contains three LOWER
LAUNCHER pushbutton indicators (one for each missile launcher) that display and ini-
tiste the lower-lauvncher phase after completion of the launch or shutdown phases,
The LOWER LAURCHER pushbutton indicator lights green when the launch phase is com-
pleted or if & shutdown is initiated after T-41. Pressing cthe pushbutton indicacor
changes the indication from green to white, indicating that the launcher platform is

being lowered. When the missile launcher iz returned to a hardened conditicn, the
white lamp in the pushbutton indicator pgoes out,

1-72, The EXERCISE section of the LCC contains pushbutton indicaters 1, 2, and 3
that sre used to perform launch comtrol system checkout for each of the correspond-
ing missile launchers. During an exercise countdown, thas seguenced events occur in
the same order &g for an actual leaumch with the following exceptions: fusl prae-
valves are mat opened, batteries are not sctiviated, power from the ground power
source ig mot transferred teo the airborne power supplies, Stage I rocket engine is
nat fgnited, and explosive bolts for the missile relesse mechanism are not
detonated. When an exercise is initiaced by pressing LOAD FROPELLANTS, the EXERCISE
indicster changes from green to white indicating that the exercise countdewn is in
progress, At the completion of the exercise, the indicater changes from white to
green. (Tha pushbutton indicater will chenge from white to red 1if the exercise is
noat compleced puccessfully.) If the EXERCISE pushbuttonm indicator is pressed again,

the green light will go out. At this time, the launch control system is returned to
launch capability.

1-73. The COMMUNICATIONS section of the LOC enables the missile launch afficer ko
communicate by telaphone or public address to all areas of the launch complex. A
direct line to COMMAND CONTROL and DTAL LIKE for off-site calls is also provided,
The communtication section for the operatiomal bases is shown in figure 1-23 and the
aection for VAFE is shown in fipure 1-24. Although the physical layouts of the two
sections differ, the actual cperation of each is similar. Pressing of any COMMUNL-
CATIONS pushbutton fndicater will cemnect the launch control console to the called
station and simultaneously light the pressed pushbutton indicator, The RELEASE
pushbutton indicator will bresk the circuit te the called station and return the [n-
dicator to not lighted., Once a stationm is conpected and a hold is desired in order
t¢ connect another station, the HOLD pushbutton indicater is pressed; then by press-
ing the nev station pushbuttom indicator, the new station L= connected, To bresk a
statfon that has been held, the station pushbutton indicstor must be re-pressed;
then pressing of the RELEASE pushbutten indicator breaks the civcuit and returns the
indicator t9 net lighted. Line circuits are indicated by a white light and hold
cireuits are indicated by a yellow light. The DIAL LINE incoming signal Is indica-
ted by a [lashing white light. The EMERGENCY MET indicates flashing red. By press-

ing this pushbutton indicator, any other petwork in use is automatically placed in
HOLD and the EMERGENCY NET is commected.

1-74. MISSILE GUIDANCE COHSOLE. (Figure 1-25) Launch countdown operations of the
guidance radar and cemputer in the launch complex are effected from the migsile guid-
ance consele OA-2101G/GRW-5 or OA-2897CG/GBW-5. Three rows of indicators and puch-
button indicators located on the two middle sloping panels are wsed to control the
guldance system during countdown. The color coding of the pushbutton imdicators is
used to identify the following cenditions: white, information or function in
progress ] green, functiom completed; yellow, caution; and red, warming. The lower
or ¢ountdown row of pushbutton indicators is used for initiating the countdown func-
tion. Pressing a lower row pushbutton indicator initiates a function and a white
indlcation .hat signifies the perticular function is in progress. Completion of the
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- UNIT 1341, COMPUTER CONSTANT REGISTER SA-703/GSK-1
UNIT 1342, CONTROL MENITOR (TV) {GS-17075)
UNIT 1343, CONTROL INDICATOR [MAGNETRON AND AGC) (GS-65990)

UNIT 13424, RANGE INDICATOR [S.85%27)

UNIT 134442, PULSE GENERATOR YIDEO AMPLIFIER [G5-57985)

UNIT 1345, CONTROL-INGICATOR (CONSOLE ANTENNA SELECT) (GS.65907)

UHIT 1349, TELEPHONE CENNECTING STATION (COMM. CONTREL PANEL) (GS-57994)
UNIT 1348, CONTROLINDICATOR [COUNT DOWN RIGHT) {G5-379B1A)

UNIT 13A7. CONTROL-INDICATOR {COUNT DOWM LEFT) {GS.67571)

UNIT F1AS, CONTROLINCICATOR (TARGET SELECT AND COMPUTER FAULT) {G5-57979)
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Figure 1-25. Missile Guidance Conscle
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functionm is signified by the change in indicatiom from white to green. Pushbutbom
indicaters in the lower row may not be pressed to initiate a eguntdown phase until
the associsted indicster in the middle row is lighted white. The indicators and
pushbutton indicators in the upper row indicate sbnormal or emergency conditions
when lighted vellew or red. The censcle panel to the far left is associated with
the target selected and computer fault [unction and the panel to the far right con-
tains the telephone comrunication controls. The upper panels are primarily indica-
tors with associated controls. A constants register at the extreme left is used to
intreduce azimuth, elevation, and range data, and index of refraction inte the
computer. The sdjoining panel comtains the television monitor with kinescope and
camera controls. The camera, mounted on the antenna, relays to the kinescope a view
of the missile as it is launched and started on its flight. Heters and controls for
the high frequency transmitter snd recelver are located on the center panel, The
fourth panel contains & cathode-ray tube range indicator and associated controls.
During a missile flight, the cathode-ray tube displavs a viswal Indication of the
return pulse from the missile ss gated by the range unit. The panel at the extreme
right containg pushbutton indicators that indicste handover mode and antenna statua,
and also permit switching of handover mode and of antennsas.

1-75. LAUNCH COMPLEX FACILITLES CONSOLE (LCFC). The launch complex facilities con-
sole (figures 1-26 and 1-27) (control-monitor group OA-2436) 13 & desk type comscle
consisting of a base and display panel. The facilities console indicates the status
of the airborme equipment, aercspace operating equipment (AOE), and aerospace ground
equipment (AGE) at each of the three missile launchers. The console also displays
guidance system status and monitors the launch complex damage central system. The
facilities console base contains a working surface for the cperator, wo equipment
drawers, a telephone dial, bwo telephone jacks for the comscle eperator's headset,
and a hazard-alert bugzer for the launch complex damage control system. The display
panel contains indicators for the visual indicaticns of the equipment status and
facility status, and pushbutton controls that initlate or termingte corrective func-
tions of the launeh complex damage comtrol system. The display panel is divided in-
to three sections: EQUIPMENT STATUS, FACILITY STATUS & CONTROL, and COMMUNI CATLOMNS .

1-76, The PQUIPHMENT STATUS section of the LCFC indicates the alert status of the
ground guidance system, missile equipment, snd AOE. The status of the launch com-
plex ground guidance station is indicated by ome GROURD GUIDARCE imdicator that
lights green for ready, white for in-operation {guidance locked on the desired
missile}, snd red for malfunctlen or held. The functional status of the migsile and
associated facilities For each missile launcher is indicated by three MISSILE AND
FACILITY pushbutton indicators. These pushbutton indicators (one for each missile
launcher) are lighted green when nermal conditions prevail within the launch
complex. TDuring = countdown, the MISSILE AND FACILITY pushbutton indicator that
corresponds to the operating launcher lights green for ready and red for

mal function. During & checkout, the pushbutton indicator is lighted red., When
pressed, the pushbutten indicator imitiates a no-go signal to the launch comtrol and
checkout equipment at the corresponding missile launcher., The other indlcators in
the equipment gtatus secticn present the status of the placarded equipment or system
for each misgile launcher as follows: not lighted for ready, amber for in-checkout,
and red for malfunction. The status of the complex security fence gate (operational
bages) iz initiated snd indicated by a FERCE GATE pushbutton indicator which is
lighted green for locked and red for unlocked. The PORTAL ACCESS blast degr status
fs indficated by two pushbutton indicaters, green for LOCK and red for UNLOCE.

1-77. The FACILITY STATUS & COMNTIROL section of the LCFC indicates conditioms or
hazards in the launch complez, grouped by major areas. Hezards such as fire,
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radiation, and liquid oxygen vapors are Indicated by flashing red Lights. Correc-
tive actions are initiated automatically by seasors in the launch complex damage
control system or are controlled from the comscle. Corrective action in progress
is indicated by a flashing white light that alternates with a flashing red light,
Pushbutton indicators in the FACILITY STATUS & CONTROL section provide each
launcher with manual comtrol of the missile silo water fog equipment , the above
ground hazard lights, snd the hazard-alert buzzer oo the facilities copscle, At
VAFB, the above ground water equipment and the main water valve are also manually
controlled at the facilities console by ABOVE GROUND WATER and WATER EMERG. OFF
pushbutton indicacors,

1-78. The COMMUNICATIONS section of the LOFC enables the comscle operator to eom=-
municate by telephone or public address te all areas of the launch complex,

1-79. POWER HOUSE,

1-80. The power house 18 the electrical power generating and distribution center
for the launch complex. The power house contains generating equipment, transform-
ers, electrical power distribution equipment, and water treatment #quipment for the
launch complex. The power house at VAFB (fipure 1-28) iz a two level subsurface
structure. The roof of the power house supports the exhavst mufflars for the diesel
generators and has four removable precast concrete covers over the generater room,
Personnel apd trucks enter the power house through a blast door located on the upper
level at the south end of the structure, The blast door opens cnto a losding dock
next to the generator room. A stalrwell next to the loading dock provides access to
the lower level, Tn addition te the loading dock and generator room the pewer house
conitaing a transfcrmer room, pump room, compressor room, boiler reem, office, stor-
age area, and a shop area. The operational base power house (figures 1-29 apnd 1-30)
i an uwnderground , dome-shaped structure. The illustrations in this section com-
cerning the power house show a typical layout for the equipment although the actual
layout of the equipment from base to base may vary. Entry into the power house is
through the personnel tunnel which opens into the power house through the launch
complex main tunnel. Large diesel fuel storage tanks are located on each side of
exhaust tumnmel. Two water storage tamks sre located adjacent te the portal sptrasce
tunnal to the power house., Tha power house supplies all utilities, electrical
power, water, and heat, for cperation of the launch complex,

1-81., The power house mezzanine (figure 1-30) provides access te the air intake and
exhaust tunnels, & water chlorinator, water pumps, water tanks, back wash tank, air
receivers, 8ir compressors, fuel oil day tanks, lube oil storage tanks, compression
tanks, and a motor contrel center are located on the mezzanine. The power houge
lower level (figure 1-29) conslsts of an office, a shop area, a latrine, and a gen-
erator room. The equipment located in Che gemerater room consists of four gener-
ators, ice banks, switch gear, water chillers, pumps of various types, heat
exchangers, and motor control centers.

1=82, ANTENNA TEEMIRAL.

1-83. The antenna terminal is & subsurface structure and is composed of a terminal
room and Cwe siles., Entrance to the VAFE antenna terminal (fipure 1=-31) 1z through
4 blast door on the exposed side of the terminsl room. The terminal room is con-
nected to the two silos by tunnels, Entrence te the operational bases antenna ter-
minal {(figure 1-32) is through a persennel passsge tunnel, The terminal room is
cennected directly to the silos. The silos are entered through blast doors.

{Text continued om page 1-48.)
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T.d. 21-5M68-1 Section I
Paragraphs 1-5& to 1-%4

(Text continued from page 1-42.)

1-B&, The antenna terminal contains electrical and air conditicning equipment for
conttol of twe separale radar guldance antennas. TwWwo complete systems are provided;
one to be used for standby and one to be used for back-up or maintenance,

1-85%. TERMIMAL ROOM. The terminal room contains a motor control center, missile
guidance equipment, antenns elevator control equipment, lighting control equipment,
electrical receptacles, sump pump, air compressor, de-icer comtrels, and gir condi-
tioning equipment for the terminal room and silos.

1-86. ANTENNA SILOS. Each antenna silo contains an elevator assembly that raises
the anteona to the above ground opersting position, The oparation of the elevator
aszembly is controlled by equipment in the terminal room, This equipment responds
to signals received from the guidance station in the conmtrol center. Above ground
pquipment is used for the oriencation &nd alignment of the antennas.

1-87. FUEL TERMLINAL.

1-88. The fuel terminal contains the fuel storage taok and neceggary controls for
handling fuel. The area iz commected to each launcher through the tunmel network
and supplies fuel Eor each of the three missiles in the lauwnch complex. The fuel
terminal is located underground adjacent te twnnel junction 10 (figure 1-33) at VAFE
and adjascent te tumnel junctiom 12 (figure 1-34) at the operatiomal beses. The
storage ares contains a ground level wvalve box, fuel storage tank, a nitrogen blan-
kar tank, a fuel filter, & fuel trenafer pump, & fuel transfer panel, fuel transfer
valves, and a carbon dicxide fire figheing system. Fuel servicing is accomplished
through above grouod £ill lines.

1-89. CROUND LEVEL VALVE BOX. The ground level wvalve box is located above the fuel
termingl area. The box contains terminal caps and fittinge for the fuel recirculat-
ing, fuel fill, and mitregen charge pipe lines. The ground level valve box is
accessible from the road network and the fuel £111 pad.

1-90. A4ACCESS ROOM. A clrceular section of tunmal forms the sccess room to the fusl
gtorage tank and the nitrogenm blanket tank. A fuel tranmsfer pump in the access room
transfers fual to edeh launcher.

1-91. Ventilation is provided by a £an mounted above the fire door which pulls airp
from the tunpel junction into the access room., This Fan is equipped with a fire
damper which closes automatically in the event of a fire.

1-92., FUEL STORAGE TAWE., The fuel storage tamk is located lateral to the tunnel
junction, with ooe end of the tank entering the access room. The tank serves as the
main fuel storage tank for the three launchers., Fuel in the storage tank is blan-
kered wich gaseous mitrogen. Three fuel lines are comnmected to the storage tank;
cne for initiasl fill, the second for unloading to the surface and transferring fuel
to and from the launchers, and a third line is used for a fuel drain lime from the
launchers back to the storage tenk.

1-93, MNITROGEW BLANWKET TANE. The nitrogen blanket tank is located lateral to the
fuel storage tamk. The nitrogen tank aupplies gaseous nitrogen for blanketing the
fuel tank and lines.

1-84, FUEL TRANSFER CONTROL PAWEL. (See figures 1-33 and 1-34.) The fuel transfer
control panel is located inside the tunmel junctiom, The panel contalns controls
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T.0. 21=5M&8=1 Seetion 1
Paragraphs 1-95 to 1-103

That effect foel transfer operatioms to each missile launcher. Fuel transfer con-
sizts of leading and unloading fuel from the missile tanks and leading and recircu-
lating fuel in the fuel storage tank.

1-95%., FIRE FIGHTIRG SYSTEM. The fire fighting system for the fuel storage area
comsiets of thres 75-pound carbon dioxide eylinders {im the tunnel junction) con-
nected to four distribution mozzles (in the access romm). & fuel fire alarm con-
tral panel, located adjacent to the aceess room inm the tunnel junction, contrels the
cylinders and the warning devices, The panel contains sutcmatie relava; indicators
for visual indications of safe, corrective, or unssfe condicions; and pushbuttens
for silencing the alarm devices. The panel also contains a reset button for reset-
ting the fire alarm electrical system.

1=-96, There are two fuel Eire sensocs installed oo the ceiling of the access room,
These sansors are conmected electrically to & relay in the alarm panel and respond
to a predecermined tenperature satting.

1-27. The alarm panel warns of an unsafe condition in the access room by cavsing
an alarm horn and bell to sound simultanecusly for fire.

1-94. PORTAL,

1-949, The portal provides access to the launch complex, At the operational bases,
the portal contains a Fredight elevator for handling heavy equipment.

1-103. TUNKNELS.

1-101, The tunnels at VAFE (figure 1=-5) conmect the comtrol center with each of the
three launchers. At operational bases (figure 1-4) the tunnels commect each missile
launcher with the control center, power house, and antenna terminal., &t VAFE the
antenna terminal contains a separate tunnel system to comnect the terminal room to
tho two entenpa siles. The main tunnel system includes tuomel jumcticns, blast
locks, and branch tunmals for sach lavncher, propellant terminmal, amd equipment
Lorminal, The branch tunoels are conmected to the main tummel st tunnel fuctions.
In each mizsile Leuncher there iz a liquid oxygen tunnal from the propellant ter-
minal to the missile silo, and a utilities tunnel from the equipment terminal to

the mlssile silo.

1-102, PBLAST LOCES, Eech of the three launchers ds lsolated from the main tunnel
system and the control center by reinforced comcrete bBlast lecksa, as showm in fig-
e 1=35. The blast locks are designed to provide continuous zafety to the parson-
nel in the tunnel systom by having double blast doors leading to each launcher
branch tunnel, The doors are equipped with safety devices which prevent personmel
frem opening both doors at the same time. At VAFE sach blast lock has an overhead
cscape haceh at surface level. Fersonnel may leave the blast lock by mesns of an
overhead lacder in the shafe of the esscape bateh. Blast lock tunmels are wvented to
the surface with each air vent terminating in a blast wvalve ar the surface., The
blast valves close automatically vhen subjected to surface overpressures, Cables
and utilicics are routed through the locks into the branch tunmnels,

1-10+3, Hazard warning lights located at the tunnel entraoce to the missile sile,
equipment terminal (Lewel ILI), propellant terminal, and blast locks indicate
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T.0. 21=5MAE-1 Section 1
Pacagraphs 1-104 to 1-115

conditions in those areas at all times, Red indicates & hazerd, do not enter; amber
({missile silo entrance only} indicates caution, permission vequived before entering;
graen indicates that normal cormditlions exlst, access is permitted,

1-104. WUTILITIES TUNFEL. The utilities tunnel located in each launcher connects
the second floor of the equipment terminal to the missile sile, Miseile and =ilo
alr conditionming, water, hydraulics, sir, and electricicy are routed through the
utilities tuncel to the misszile sila.

1-105, LICUID OXYGEN TUNNEL., A liquid omygen tunnel connects each propellant ter-
mimal to its respective miszile silo. This tunnel contains the lines that supply
liguid oxygen, helium, and nitrogen to the missile. Fuel lines are not touted
theough the liquid oxygen tummel, but are routed to the miszile silo through the
micsile mile Branch tunmel.

1-106, LOCAL CONTROL STATIORS.

1-107. Hissile installation and maintenance of the missile launcher systems and the
miggile are simplified by local controls operating through a logic rack. The ground
level contrel, the tummel entramce control, and the local pushbuttons and key
switches can be used only when the power pack iz in the remote operating conditien.

1-108. The ground level control station (flgure 1-36) is a portable console used to
control the launcher platform operaticn from outside the missile silo during the in-
stallation or removal of a missile.

1-109., The tunnel entrance control station (figure 1-37) is used o control the
silo doors, power pack, crib locks, and the launcher platform. This control statiom
operates through a logic rack and all safety interlocks must be closed before the
equipment will operate.

1-110. Local control pushbuttonms are positioned sbout the erib structure te facili-
tate the operation of launcher equipment during maintenance cperations. Key
switches are used to operate the work platforms.

1-111. FUMP HOUSE AND SPRAY POWDS (VAFE).

1-112. The pump house and spray ponds (figure 1-38) are located adjacent to the
power house and are connected to the power house by warious water lines. The spray
pende serve as water reservoirs for the fire pumps and as cooling units for the
diesel generators,

1-113, Water for the lsunch complex is piped threugh s 12-inch fresh water main
located near the pump house. The water main supplies the domestic plumbing system
and the spray ponds, The domescic water is distributed to the launch complex
through the power house pump room. In the power house, makeup water from the domes-
tic water system services the cooling system of the diesel generators, chilled water
system, bollers, hot water system, blow down tank, and condensate pump.

1-114. FACILITY SYSTEMS,

1-115, The facility eystems consist of various support systems located throughcut
the launch complex, These systems include:

a. PFacility sir conditioming, heating, and ventilating system.
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Figure 1-37. Tunnel Entrance Contrel Station
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Paragraphs 1-116 to 1-122

b. DPower generation system.

c. Power distribution system.

d. Water supply, distribution, and waste system,

e. Sensing, warning, and blast protection system.

f. Utility compressed air system,

g. Plant compressed air system,

h. Portal hydraulic system.

i. Instrument and TV camera mount elevators.

j. Antenna silo personmel elevators (operational bases only).
1-116. FACILITY AIR CONDITIONING, HEATING, AND VENTILATING SYSTEM.

1-117. The facility air conditioning, heating, and ventilating system comsists of
supply fans, dust collector, heat exchanger, hot water coil, circulating pump, and
air compressor. The launcher air filtration facility supplies filtered and pre-
heated air to the launcher area, fuel terminal, control center, antenna temminal and
antenna silos, launcher (missile silo), equipment terminals, and propellant
terminals.

1-118, EQUIPMENT TERMINAL AND MISSILE SILO ATR CONDITIONING, HEATING, AND
VENTILATING SYSTEM. The equipment terminal and missile silo air conditioning, heat-
ing, and ventilating system consists of air conditioning units, exhaust fans, meth-
ylene chloride degreasing fan, transfer air fan, recirculating fan, circulating pump
and an air compressor. This system controls temperature, humidity, and ventilation
throughout the equipment terminals and missile silos,

1-119. PROPELLANT TERMINAL AIR CONDITIONING, HEATING, AND VENTILATING SY¥STEM. The
propellant terminal air conditioning, heating, and ventilating system consists of
air conditioning units, circulating fans, exhaust fan, unit heater, and circulating
pump. This system controls temperature, humidity, and ventilation in the propellant
terminals and lox tunnel.

1-120. FUEL TERMINAL AIR CONDITIONLNG, HEATING, AND VENTILATING SYSTEM. The fuel
terminal air conditioning, heating, and ventilating system consists of air condi-
tioning units, circulating fans, exhaust fan, unit heater, and circulating pump.
This system controls temperature, humidity, and ventilation in the fuel terminal.

1-121. CONTROL CENTER AIR CONDITIONING, HEATING, AND VENRTILATING SYSTEM. " The con-
trol center air conditioning, heating, and ventilating system consistg of air con-
ditioning units, centrifugal fans, exhaust fan, outside air fan, return air fan,
transfer air fan, hot water circulating pump, and an air compressor. This system
controls temperature, humidity, and ventilation throughout the control center.

1-122. ANTENNA TERMINAL/SILOS ATR CONDITIONING, HEATING, AND VENTILATING SYSTEM.

The antenna terminal/siles air conditioning, heating, and ventilating system con-
sists of air conditioning units, hot water circulating pumps, and an air compressor.
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Paragraphs 1-123 to 1-133

This system controls the temperature and humidity and cools the ground guidance
operating equipment in the antenna terminal and antenna silos.

1-123, PORTAL AND ANTENNA SILO ENVIRONMENTAL SEAL HEATING SYSTEMS,

1-124. The three envirommental seal heating systems consist of glycol circulating
pumps and heat exchangers. These systems control the temperature of the ground
level door seals to prevent the formation of ice. These systems are located in the
portal and antenna siles.

1-125. POWER GENERATION SYSTEM,

1-126. At operational bases the power generation system supplies all of the elec-
trical power required for the complex. This power is supplied by four diesel-
driven generators located in the power house, each producing 1000 KW, 2400 Vv, 3-
phase, 60 CPS power. The output of three gemerators in parallel will supply all
the necessary electrical power for a missile launching. At VAFB power is generated
by three diesel generators located in the power house, each producing 1000 KW,

4160 V, 3-phase, 60 CPS power.

1-127. POWER DISTRIBUTION SYSTEM,

1-128. Power is distributed at various voltages and phases throughout the complex
by main switchgear feeders, unit substations, motor control centers, and lighting
and power panels to individual equipment items., The 120 VDC power is provided by
battery packs located throughout the complex and distributed by DC power panels
and emergency lighting panels.

1-129. WATER SUPPLY, DISTRIBUTION, ANWD WASTE SYSTEMS.

1-130. RAW WATER SYSTEM, The raw water system supplies, stores, and distributes
water to the fire water, domestic water, hot water, and chilled water systems. The
raw water system normally consists of deep well pumps, raw water storage tanks, raw
water pumps, and a water softener or demineralizer. Components of the raw water
system are located in the power house and in tunnel junction 10.

1-131. The fire water system draws water from the raw water storage tank and dis-
tributes the raw water to fire hydrants and standpipes at ground level, and to the
fog spray system, flame deflector, and engine compartment spray chamber in the mis~
sile silo for each launcher area. This system consists of a jockey pump, two fire
water pumps, and the fire water distribution system and its necessary control
panels. Components of the fire water system are located in the power house,
tunnels and blast locks in each missile silo, and at ground level.

1-132. The treated water system distributes water to the diesel equipment. This
system demineralizes and softens raw water to protect equipment.

1-133. Domestic water is provided for human consumption and use. The domestic
water system consists of pressure regulating valves, chlorination system, domestic
accumulator tank, domestic water pump, hydro-pneumatic tank, instantaneous water
heaters, excess flow valves, pressure relief and associated valves, and pilping,
and indicators located throughout the launch complex,
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Paragraphs 1-134 to 1-146

1-134. Hot water is provided for personal use and for air conditioning throughout
the complex. The hot water system consists of heat exchangers, hot water pumps,
compression tanks, flow control valves, pressure differential controllers, and pres-
sure differential valves. Components of the hot water system are located in the
power house, tunnels and blast locks, control center, antenna terminal, launcher air
filtration facilities, and propellant and equipment terminals of each complex.

1-135. Chilled water is used for air conditioning throughout the complex. The
chilled water system furnishes chilled water for the heating and ventilation

system, diesel engine lube oil coolers, and utility air after-cooler. This system
consists of two cooling towers and/or a flash tank, water chillers, chilled water
compression tank, chilled water pumps, ice banks, ice bank booster pumps, chilled
and condensing water pumps, and differential pressure controller. The system can be
operated either manually or automatically.

1-136. SANITARY SEWAGE SYSTEM.

1-137. A sanitary sewage system is provided to pump sewage topside to the sewage
stabilization ponds. This system consists of sump pumps, controllers, injectors,
and stabilization ponds. The major components are located in the control center,
power house, equipment terminal, and at ground level.

1-138, MNON-SANITARY WASTE SYSTEM.

1-139. Men-sanitary waste such as wash down, spillage, equipment drainage, and
seepage water, is picked up by sump pumps and pumped directly to sealed chambers at
ground level. The major components of this system are located in the power house,
missile silo, propellant terminal, tunnels, and blast locks.

1-140. SENSING, WARNING, AND BLAST PROTECTION SYSTEMS.

1-141. Sensing and detection devices are located throughout the missile complex to

detect hazardous situations and to relay such information to the control center and/
or initiate automatic corrective action. Hazard indications are provided by lights,
bells, and horns. Figure 1-39 lists sensing, warning, and blast protection indica-

tions for various systems throughout the complex.

1-142. UTILITY COMPRESSED ATR SYSTEM.

1-143. The utility compressed air system supplies compressed air for instrument
operation and valve actuation throughout the facility systems. The major components
of the utility compressed air system are located in the power house.

1-144. PLANT COMPRESSED AIR SYSTEM.

1-145. The plant compressed air supply system compresses, stores, and supplies
unfiltered, undried compressed air to the pneumatic sewage ejector, utility out-
lets in the missile silo, propellant terminal, equipment terminal, and the filter-
ed portion of the filtered compressed air system.

1-146. The filtered compressed air supply system supplies dry filtered air to the
propellant loading system to operate control devices and valves and to the sensing,
warning, and blast protection system to operate the blast valve in the propellant
terminal access tunnel in sub-area 3B.
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T.0, 21-5HEE-1 Sectionm 1
Paragraphs 1-147 to 1-139

1-147, The plant compressed sir system consists of & plant compregaed alr supply
system and a filtered compreseed air supply systesm. The plant compressed alr supply
system has components located im the equipment terminmal, propellant terminal | mis-
gile silo, and adjacent personnel tunnels. The filtered compressed air supply &ys-
tem &5 located on Level T of the equipment cerminal with other major components in
the prepellant terminal.

1-146, PORTAL HYDRAULIC SYSTEM.

1-149. The portal hydraulic system consists of a hydraulic power unit, accumula-
tors, valve panels, hydradlie actuating cylinders, door control panels, and limic
ewltches,

1-150. The hydraulic power unit supplies and maintsins hydraulic pressure to the
pertal hydraulie system accumulsrars. The portal hydraulic system sccumulators
aupply a working pressure to the hydraulic actuating cylinders to ralse or lower
the portal doors. Operation of the portal doors is controlled by the deor control
pancls and the limit switches., The flow of hydraulic [luid im the system is con-
trolled at the valve panels.

1-151, IWSTRUMEWT AMD TV CAMERA MOUNT ELEVATORS.

1-157. The instrument and TV camera mount elevators are hydropneumatically oper-
ated by compressed air from the utility compressed air system. The major components
are located in the portal work srea. Controls are located in the control center and
consist of an accumulator, filter, pressure reducing valves, solencid operated
valves, pneumatic cperating cylinders, spring latches, and gate valwves necessary to
cperate the system,

1-153. ANTENHA SILO PERSONNEL ELEVATORS. (Operational bases)

1-154. Antenns sile personnel elevators conslst of two separate elevator ayatems.
Fach elevator is individually operated by a drive unit, governor, controller, and
roller guides. The elevators provide a rapid means of transporting personnel and
small items of equipment From the base of the antenna silos to the equipment level
of the sntenna elevator and to the upper catwalk of the antenna,

1-155%. SUBSYSTEMS.

1-155. The missile subsyatems (figure 1-40) comaist of aerospace operating equip-
ment (ADE), serospace ground equipment (AGE} and airborne equipment. The AQE and
airborne equipment contain all equipment required to launch a missile including
rocket engine systes, propellant system, e¢leetrical system, hydraulic system, air
conditioning svetem, flight control syatem, guidance system, launch sequencer,
launch contrel system, control center ¢ireuits, instrumentation and range safety
systems (VAFB only), and re-entry vehicle system, This equipment is utilized to
moni tor status and checkout of the subsyetems. '

1-157. The AGE is urilized during missile handling, repair, adjustment, and cali-
bration of missile systems and components.

1-158. GUIDANCE SYSTEM.

1-15%. The guidance system (Eigure 1-41) of the SMEB missile weapon system is com-
prized of ground equipment that contains ground-based radar (missile guidance set
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SYSTEM

COMPONENTS

FUNCTION

Rocket engine system

Propellant system

Hydraulic system

Missile air conditioning
system

Electrical system

Flight control system

Guidance system

Instrumentation and range
safety system (VAFB)

Re-entry vehicle

Launch sequencer

Missile 1aun¢h§r system

Contrel center clrcuits

Stage I booster engine,
Stage IT sustailner engine,
and engine control system.

Stage I
pellant

and Stage II pro-
equipment

and Stage II hy-
equipment and hy-
pump unit.

Stage I
draulic
draulic

Alr conditioning ducting.

IDigstribution circuits,
accessory power supply,
and Stage IT hvdraulic
pump batteries,

Movement sensing devices,
amplifiers, hydraulic
actuators, and control
assemblies.

Ground guidance station,
airborne receiving equip-

+mn:, and GMTS,

Airborne data sensing
transmitting devices, air-
borne command destruct
components, and ground re-
ceiving and transmitting
stations,

Ablative structure, pay-
load, and RVS.

Launch sequential timer,
twe launch sequence con-
troller assemblies, and a
filter assembly.

Crib structure and suspen=-
sion, launcher platform,
eriblocks, silo doors, and

Launcher assemblies for

each launcher, common as-
sembly,6 and hazard warning
assembly.

and PLPS.

operating hydraulic system.

Boosts the complete missile
to stage separation alti-
tude, and sustains Stage 11
flight to re-entry vehiele
separation,

Supplies fuel and liquid
oxygen to the rocket en-
gines during flight.
Supplies hydraulic power to
the missile.

Supplies conditioned air to
the missile.

Provides electrical power
for the missile.

Maintains the missile on
its proper flight path and
accepts control signals
from the guidance system.

Guides the missile on an
exact trajectory that will
enable the re-entry wvehicl
to hit the target area.

Gathers missile flight data
and, in an emergency, rup-
tures the propellant tanks
to terminate powered
flight,

Contains and protects the
payload during re-entry in-
to the earth's atmosphere.
Sequences and monitors re-

lated svstems during
countdown operations,

Provides structural support
for the missile, positions

missile for launch and pro-
tects personnel and compo-

nents from nuclear attacl.

Distributes signals between
the control center and
other parts of the complex,

Figure 1-40,

Table of Missile Subsystems
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AN/GRW-5) and a computer (missile guidance computer set AN/GSK-1), missileborne
equipment (missile guidance set AN/DRW-18, AN/DRW-19, AN/DRW-20, AN/DRW-21, or
AN/DRW-22), and miscellaneous equipment. The guidance system controls the missile
during the guidance phase of flight in order to project the re-entry vehicle to the
selected target, 'The guidance system continuously determines the precise missile
position and from this data determines missile velocities in three coordinates.
Position and velocity data are compared to predetermined information stored in the
ground equipment, and coded steering orders based upon this comparison are continu-
ously issued to correct missile attitude. Commands to accomplish non-steering func-
tions are issued as programmed by the computer. Steering orders and commands are
transmitted by the ground-based radar, in the form of coded signals, to the airborne
equipment. The airborne equipment decodes the signals and transmits a beacon signal
to the ground-based radar for use in tracking.

1-160. CROUND EQUIPMENT. The ground equipment for the guidance system is located
in the control center, antenna terminal, and antenna silos.

1-161, The control center operations room (figure 1-22) contains most of missile
guidance set AN/GRW-5 and all of missile guidance computer set AN/GSKE-1. The equip-
ment is housed in air conditioned cabinets. Excessively high temperatures within
the cabinets are thermostatically detected by an over-temperature alarm. Figure
1-42 lists the operations room equipment functions.

1-162. The power conversion equipment for the missile guidance set and missile
guidance computer set is located in the electrical equipment room of the control
center (figure 1-43), The equipment supplies 3-phase, 120 V 400 CPS power to the
ground guidance radar equipment. An additional power plant is used to supply the
3-phase, 208 V 420 CPS power to the computer equipment.

1-163. Operaticnal and checkout equipment asscciated with the antenmas is located
in the antenna terminal. (See figure 1-44.) Control equipment for the antenna ele-
vators is also located in the antenna terminal. Construction of the antenna ter-
minal is similar to that of the operations room, permitting intercennecting cables
and air conditiconing ducts to be routed beneath a false floor. Figure 1-45 lists
antenna terminal equipment and functions of the equipment.

1-164, The antenna sile (figure 1-46) contains two antemmas (primary and alternate
back-up) and associated eguipment. Figure 1-47 lists antenna silo equipment and
functions of the equipment. The antennas are emplaced so that either one can guide
any of three missiles in the complex. Each antenna and maintenance platform for the
missile guidance set is mounted on an elevator in a sile-lift enclosure similar to
that used for the missile, This affords protection against nuclear attack for the
entire antenna assembly. To protect the antenna from shock effects while in the
hardened condition, the entire assembly is nested in a crib suspended by shock
mounts from the sile wall. Concrete doors over the antemna silo provide overpres-
sure and radiation protection. The operating antenna is elevated during the final
phase of countdown and throughout the guidance portion of missile flight. Precise
orientation of the elevated antenna is provided by locking the elevator platform
rigidly with respect to the silo.

1-165. MISSILEBORNE EQUIPMENT. The missile guidance set {figure 1-48) consists of
a radic transmitter, a coordinate data receiver, a command signals decoder, a wave-
guide group, a dorsal antenna, and a ventral antemnna. The missile guidance set is
mounted below the re-entry vehicle in Stage II and is accessible through access
(Text continued on page 1-76.)
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EQUIPMENT

FUNCTION

Missile guidance system exercise
set AN/GRM-40

Signal data recorder RO-146/
GRW-5

Power switchboard SB-1168/GRW-5

Power supply set DA-2898/CRW-5

Command signals decoder KY-3444/
GRW=5

Reference signal generator
TD-409A/GRW-5

Signal data converter CV-967C/
GRW=-5

Range computer CP-560A/GRW-5

Antenna control C-3360C/GRW-5

Receiver group OA-3034B/GRW-5

Simulates a missile on a reference trajectory
during checkout and countdown., It consists of
three cabinets containing circuitry for dis-
tribution of power throughout the exercise set,
generation of typical in-flight signals, and
conversion of these signals for input to the
radar equipment.

Records system functions during checkout or
guidance operation for later study and
evaluation,

Contrels and routes 3-phase, 120 V 400 CPS power
from the electric power plant to ground radar
equipment.

Supplies regulated DC power to radar equipment
in the operations room,

Meniters and decodes radar transmitter signals
and supplies the decoded orders and commands to
the signal data recorder and guidance exerciser,

Supplies timing signals for radar and computer
equipment .,

Processes azimuth, elevation, and range data for
the computer and changes computer orders and
commands into pulse code groups which serve as
the radar trigger.

Generates missile range data in binary form for
the computer and center tracking gates, in time,
about the missile return signal,

Generates antenna positioning signals that keep
the feedhorns of the antenna-receiver-transmitter
group positioned on the missile,

Covers azimuth and elevation IF signals into DC
error signals for the antenna control, and con-
verts the sum IF signal into range video signals
for the missile guidance console and the range
computer.

Figure 1-42.

Control Center Operations Room Equipment Functions (Sheet 1 of 3)
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EQUIPMENT

FUNCTION

Antenna position programmer
C-3362B/GRW-5

Missile guidance console
OA-3101G/GRW-5 or 0A-2897G/
GRW-5

Digital data printer RO-144/
GSK-1

Signal data recorder group
0A-2660/GSH-4 (VAFB)

Computer set console OA-2654/
GSK-1

Simulator-verifier SM-203/GSK-1

Signal data reproducer group
0A-2658/GSK-1

Power distribution group
0A-2655/G5K-1

Power supply group
OA-2656 /GSK-1

Data storage magnetic drum
MU-422/GSK-1
Data input processor-verifier

CM-166/GSK-1

Recording set contreol
C-3206/GSH-4 (VAFB)

Provides preset antenna position signal to
enable the antenna-receiver-transmitter group
to slew to the above-ground missile launch
positions and designated test positioms.

Controls and monitors guidance operation during
countdown and missile flight,

Supplies a printed record of computer calculated
results for reference or maintenance purposes,

Records magnetically, computer equipment
operation for postflight evaluation, and presents
a readout (on paper tape) of computer instruc-
tions for verification.

Operates and controls the computer during check-
out maintenance and the loading and verification
of computer programs,

Generates programmed signals approximately
equivalent to an in-flight missile, used for
computer checkout.

Converts computer instructions, which are
inserted on punched paper tape, intec electrical
impulses for magnetic drum storage.

Rectifies AC power into DC power for computer
equipment.

Ceontrols and routes 208 V 420 CPS power for the
electric power plant to computer equipment.

Stores computer information and instructions
in the form of magnetized areas on the surface
of a cvlinder.

Controls functions of the perforated tape
photoelectric reader assembly.

Processes and routes data used by the magnetic
and perforated tape recorder assembly,

Figure 1-42,

Control Center Operations Room Equipment Functions (Sheet 2 of 3}
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EQUIPMENT FURCTION

Computer control C-3205/GSK-1 Controls the computations and routing of
computer data as instructed by the magnetic
drum contral.

Core mesmory unlt MU-%23/G5K-1 Stores computer information im emall magnetic
SOFEE ; g ed by Ehe computer arithmetic unit as
a scrateh pad.

Computer arithmatic unit Performs the computations for the computer.
CP-339/GEK-1

digital te digital converter Ztores and routes all input for computer
CV-929/C5K=1 equipsent; alse stores and routes steering
orders and discrete commands of the computer
for the radar equipsent,

Figure 1-&2, Control Center Operations Room Equipment Functions {Sheet 3 of 3)
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1. UNITS 39 AND 41, MOTOR.GEMERATOR CONTROL
C-3385/GRQ-7

2, UNIT 40, YOLTAGE REGULATOR CH-885/GRE-7

3 RADAR POWER

4, UNITS 42 AND 43, mOTOR-GERHERATOR
PU-ABF S GRG-7

5. COMPUTER POWER

50013058

Figure 1-43., Control Center Eleetrical Equipment Room,
Radar Equipment
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. RADAR TEST SET T5-1401A/GRW.3
. ANTENNA CONTROL C-33464/GRW-5

. ANTEMNA LEVELING COMPENSATOR

CM.TUTAfGRW.5

. AMPLIFIER.POWER SUPPLY AM.Z71}/GRW.5
. POWER SUPPLY SET OA-ZE99A/GRW.-5

. POWER SURPLY SET QA-Z900A /GRW.S

. AMTENNA SELECTOR C-3253A7/GRW-§

fd bd =

O e

3001307

Figure 1-44. Antenna Terminal Equipment Location
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EQUTPMENT

FUNCTION

Antenna selector
C-3363A/GRW-5

Power supply set 0A-2899A/
GRW-5 and 0A-2900A/GRW-5

Amplifier-power supply
AM-2717 /GRW-5
Antenna leveling compensator

CN-707A/GRW-5

Antenna control C-3364/GEW-5

Radar test set TS-1401A/
GRW-5

Couples signals from the operations room to
the appropriate antenma terminal and antenna
sile equipment, and indicates operation,

standby, or maintenance of the antenna silo,

Supplies AC and DC power to antenna terminal
equipment,

Amplifies servo drive signals for the antenna
positioning circuits and supplies high voltage
te the antenna-receiver-transmitter group.

Senses antenna tilt error in the event of a
nuclear blast,

Controls, locally and remotely, the raising
and lowering of the antenna-receiver-transmitter
group.

Performs svstem tests while the antenna is
lowered.

Figure 1-45, Antenna Terminal Equipment Functions
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14 1 2

L. ANTEMNA 51O DOORS

2, ANTENNA

3, CATWALK

4. ANTENMA SUPPORT BASE

5. ANTEMNA PEDESTAL

4. BELEYATOR GLNDE ROLLER

7. CRIB

8. PERSOMNEL LACDER

9. ANTEMNA SILCy

10. HYCRAULIC POWER PACK

11. ELEYATOR PLATFORM

12, WORK PLATFORM

13, ANTERHA SILD DOOR
ACTUATORS ’

14. DOCR FRAME

15. RADAR TEST SET ENCLOSURE
ANTEMNA

S00L2408

Figure 1-46, Antenna Siloe Equipment Locatien
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EQUIPMENT

FUNCTLON

Lid assembly

Missile tracking antenna-
receiver-transmitter group
0A-2B96A/GRW-5

Catwalk

Antenna support base

Antenna pedestal

Crib

Elevator guide roller

Personnel ladder

Antenna silo

Power pack

Elevator assembly

Protects antenna silo equipm&ﬁ: when the gilo
is in the lower (hard) positiom, It consists
of the silo doors, the hydraulic antenma silo
door actuators, and the door foundation.

Radiates RF guidance signals to the missile
guidance set and receives RF tracking pulses.
Receiving and transmitting equipment for the
antenna is housed immediately behind the
antenna feedhorns and reflector., The antenna
is covered with an inflated cloth radome,

Allows passage around the interior of the
antenna silo.

In conjunction with the antenna pedestal, the
antenna support base supports the antenna.

In conjunction with the antenna support base,
the antenna pedestal supports the antenna.

Supports the elevator assembly. Mechanical
crib suspension springs act as shock absorbers
for the elevator assembly. Elevator guide
rollers are used to center the crib within
the silo.

Maintain the elevator within its crib,

Provides personnel access between work levels
in the antenna silo.

Houses the antenna and provides the necessary
protection from static overpressures and
nuclear radiation.

Supplies hydraulic pressure for the antenna
silo door actuators, the crib positioners,
and the elevator platform.

To raise the antenna and its receiving and
transmitting equipment (antenna-receiver-
transmitter group) to the above-ground (soft)
position. It is supported by the crib and
consists of a hydraulie elevator, which raises
the assembly, an elevator platform, and a work
platform.

Figure l-47. Antenna Silo Equipment Functioms (Sheet 1 of 2)
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EQUIFPMENT

FURCTION

antenna

Radar test set enclosure

In conjunction with radar test set TS-1401A/
GRW-5 used to check system operation in the
"hard" condition.

Figure 1-47,

Antenna Silo Equipment Functions (Sheet 2 of 2)
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Figure 1-48. Missile Guidance Set
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(Text continued from page 1-65.)

panels on the missile., The two antennas are mounted opposite each othgy on the mis-
sile skin and are connected to the radio transmitter and coordinate data receiver by
the waveguide group. Power and signal cables interconnect the command signals de-
coder with the receiver and transmitter. Figure 1-49 lists missile guidance set
equipment and functions of the equipment.

1-166. MISCELLANEOUS EQUIPMENT. The miscellaneous equipment of the guidance system
consists of the antenna-mast group OA-2903A/GRW-5 or collimation antenna-mast group
G5-58128, and a target assembly (orientatiom) GS5-58156L1, L3 or optical camera-
telescope target RR-101/GRW-5. These units are located on the surface of the launch

complex.

1-167. The antenna-mast group (figure 1-50), located at each launch complex, is a
soft test mast used to test and align the radar equipment and to boresight the
antenna-receiver-transmitter group. The mast is 60 feet high and contains two feed
horns, test flags, and a radar RF test set. Lamps mounted at the top of the mast
are used to light the antenna-mast group during night testing operations.

1-168. The target assembly (orientation) or optical camera-telescope target (fig-
ure 1-51) is mounted on two cement pillars. An access platform is built around each
of the pillars. The target is used to test and align the orientation and positicn
of the radar antenna, using the antenna-mounted telescope and television camera.
Three targets may be mounted: the optical azimuth (telescope) target, television
camera target, and motion picture camera target. Only the telescope and television
targets are normally installed. Floodlights, mounted on the pillars, are used to
light the television target during night operations.

1-169. GCROUND EQUIPMENT SYSTEM FUNCTIONS. System operation is divided into five
phases: prelaunch, launch (countdown), Stage 1 guidance, Stage II guidance, and
post launch. The phases cover the mission of the system beginning with the initial
programming of the computer equipment and ending with the analysis of system
performance.

1-170. During the prelaunch phase of system operation, periodic performance checks
of the ground guidance equipment and missile guidance set are performed. A prepared
program of instructions for sclving the guidance equations and specific constants
which differentiate one target from another are stored in the computer's memory
sections. These instructions, once stored, remain in the computer until the complex
target assignments or the ballisric equations are changed. During this period, nu-
merical quantities representing systematic corrections for variables such as range,
azimuth, and elevation reference, in addition to the latest index of refraction, are
stored in the computer by means of electrically operated switches on the missile
guidance console OA-3101G/GRW-5 or OA-2B97G/GRW-5. These constants, with the excep-
tion of index of refraction, are checked periodically with the aid of computer pro-
grams and changed as required, )

1-171. When an order to launch is received, preparation to fire a missile is
started. Operation of the ground guidance system is keyed to match the missile
countdown and to include the necessary functions required to prepare the guidance
system for successful guidance. Countdown of the guidance system is subdivided inte
five phases: Start countdown, raise antenna, missile ready, lift-off, and end of
guidance. The guidance electronics officer (GEO) positioned at the missile guidance
console initiates the functions required for each phase in response to the informa-
tion received from the launch control system. Completion of each phase is a
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EQUI PMENT

FUNCTION

Coerdinate data receiver
R-983A /DRW

Radic transmitter T-768/DRW,
T-769/DRW-20, T-770/DRW-21, or
T-771/DRW-22

Waveguide group DA-2689A/DRW

Antenna AT-955/DRW or AT-9554/ .
DRW and AT-956/DRW or
AT-956A/DRW

Command signal decoder KY-334/
DEW

Band pass filter F-440/DRW-18,
F-441/DRW-19, F-442/DRW-20,
F-443/DRW-21, or F-444/DRW-22

Receives the RF guidance signals transmitted
by the guidance radar and inspects the codes
for specified missile address.

Transmits the RF pulse used by the guidance
radar for tracking.

Routes RF guidance signals from the antennas
to coordinate data receiver and routes RF
tracking pulses from radio transmitter to the
antennas.

Receives RF guidance signals and radiates RF
tracking signals,

Decodes the orders and commands from Lhe
guidance signal and routes them to the
applicable missile systems.

Passes assigned frequency to ceoordinate data
receiver.

Figure 1-4%,

Missile Guidance Set Eguipment Functions

Section I
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Figure 1-51. Optical Camera-Telescope Target RR-101/GRW-5
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prerequisite to initiation of the next phase. The orderly progression of the
countdown includes the procedures required to confidence-check the guidance system.
These procedures include: Applyimg all ground guidance equipment power, perform-
ing a simulated guidance system exercise, raising the antenna, and acquiring the
designated missile in its above-ground launch position. During this period, power
to the missile guidance set is monitored with the guided missile test set
AN/DRM-58(V) located in the equipment terminal. During the last few seconds of
countdown, a combined guidance system/flight control system loop test is conducted
to verify proper system performance. Emergency procedures, if required, can be
initiated at the missile guidance console. If at any time the emergency procedures
do not clear the fault in the ground guidance system, and ccountdown cannot be re-
stored, the GEO advises the missile launch officer (MLO) to request handover.

1-172. A combined systems exercise (CSE) is an integrated weapon system operation
wherein a missile and guidance system are counted down in an exercise mode. The
CSE countdowns are identical to an actual launch as far as the MLO and GED are
concerned. Accidental use of a CSE program in the computer during a normal count-
down is prevented by safeguards within the CSE program which will cause a GGS hold
and prevent launching of a missile.

1-173. Handover is a mode of operation that retains within a squadron the capabil-
ity of launching and guiding missiles of a complex which has lost the use of its
guidance system. Handover is accomplished by using the guidance system of a com-
plex which has completed its own countdowns to guide the missile of the complex
requiring assistance.

1-174. The possible combinations of launchers and guidance system that can be used
for handover, within the restrictions of the intervening terrain and targets, are
specified in the handover target kit identification sheet which is parts of the
targeting package.

1-175. The mechanics of operation consist of opening the interface signals between
the launch control system and the ground guidance system of the two complexes in-
volved by placing the appropriate systems in the handover mode and verifying the
prerequisites of the handover launch countdown. Verbal communications are then
used for pacing the launch control system and ground guidance system countdown.
Only one function, lift-off, is electrically transmitted over the communications
link. Electrically transmitting the lift-off signal over the communications link
is necessitated by the guidance requirement for counting time to accurately gemer-
ate acquisition and roll order functions during early stages of flight.

1-176. After the complete missile inventory has been fired and guidance completed,
an analysis and interpretation is made of information recorded by signal data re-
corder RO-146/GRW-5 and digital data printer RO-144/GSK-1., Functions recorded by
these units are, in general, initiated in other sections of the guidance system.
The information recorded is used to analyze the quantitative and qualitative per-
formances of the guidance system. '

1-177. Ground control of the missile originates in a digital guidance computer
that utilizes 23-bit input words from the guidance radar. The data contained in
these binary words are the range, azimuth, and elevation positions of the missile
as determined by the radar. Additional data required by the computer is the posi-
tion of the target and various meteorological constants. This data is fed into the
computer prior to launch. Using this information, the computer solves the ballis-
tic flight problem and subsequently determines the corrections which will maintain
the missile on an effective trajectory.
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1-178. The antenna-maintenance key is used to afford proper operational control of
the antenna and to insure the safety of personnel. The keys are normally in the
ANTENNA A and ANTENNA B key switches located on the rear of the missile guidance
console. The two keys issued for use in a given complex are different for each
antenna., The key switches are located as follows: on the rear of the missile
guidance console; in the elevator control cabinet in the antenna terminal; on the
control box at the entrance to the silo; and on the handrail of the antenna work
platform.

1-179. Each key switch at the missile guidance console has two positions, identi-
fied MAINT and STBY. The key cannot be removed from the switch unless it is in the
MAINT position. Removal of the key from the missile guidance console will cause
the respective ANTENMNA A FACILITY - MAINT or ANTEWNNA B FACILITY - MAINT indicator
to light yvellow. Turning the key to STBY position will restore the indicator to
green. When the selected antenna is in a maintenance status, the ANTENNA A or B
FACILITY - MAINT, and MAINT pushbutton indicator on the front panel of the missile
guidance conscle will be lighted yellow. After maintenance has been completed, the
key is inserted (if it has been removed), then turned to the STBY position. The
5TBY pushbutton indicater on the front panel of the missile guidance console is
pressed to complete the change of status from maintenance to standby. The ANTENNA A
or B FACILITY - MAINT indicator, and MAINT pushbutton indicator will now be lighted
green.

1-180. When the antenna system is in a maintenance status the antenna cannot be
raised by signals originated at the missile guidance console. In order to operate
the antenna in the maintenance status, the key is inserted in the key switch
located on the antenna control C-3364/GRW-5 at the entrance of the silo and turned
to the desired position (OFF REMOVE KEY ov ON-OPERATE AUTOMATIC). When personnel
working on the antenna maintenance platform desire to raise or lower the elevater,
the key is inserted in the control box (OFF position) and is turned to the OPERATE
position. The key should be retained by personnel when working in the antenna silo
to prevent movement of the antenna without their knowledge. The key can be removed
from a key switch located in the antenna area only when the key switch is in the
OFF position.

1-181. The computer set console may be operated only when the computer set is in
the maintenance or hold maintenance condition.

1-182. MISSILEBORNE EQUIPMENT SYSTEM FUNCTIONS. The missile guidance set com-
pletes a link between the ground guidance equipment and the missile control
devices. During flight operation, the missile guidance set receives RF guidance
signals from the ground guidance station to provide the missile with commands and
steering orders. The missile guidance set sends an RF beacon signal te the ground
guidance station to indicate the position of the missile and to acknowledge accept-
ance and decoding of the RF guidance signal. Steering orders are issued by ground
guidance to correct the missile course. Commands to accomplish non-steering func-
tions are issued as programmed by the guidance computer. Both steering orders and
commands are transmitted in the form of coded signals to the guidance set in the
missile. The missile guidance set receives and decodes the signals, passes them on
to the applicable missile system, and transmits a beacon signal to the ground based
radar for use in tracking.

1-183. THEORY OF OPERATION. Tracking of the missile is accomplished by transmit-
ting a coded signal over the ground-to-missile data link. As each signal is

decoded, the missile guidance set transmits an RF signal (tracking pulse) from the
radar transmitting units (figure 1-52) to the ground radar. The beacon system is
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used in preference to an echo system to increase the tracking range and insure
strong return signals from the mizsile. As the computer-generated steering orders
and commands are issued, the ground zuidance radar encodes this information. On
receipt of the signal, the missile guidance set converts the coded signal into the
steering orders (figurc 1-53) and commands that actuate the missile flight control
system. A stable reference along the pitch and yvaw axis is provided by reference
gyros in the {light control system. The steering orders from the missile guidance
seb are applied to the pitch and yaw gyros te adjust their reference axes. Devia-
tions (error correction signals) from the established reference cause the thrust
chambers of the missile rocket engines to gimbal to correct the missile attitude.
Commands decoded by the missile guidance set complete the circuit in the flighe
control system corresponding to the particular command.

1-184. RF pulses from the missile guidance set are received by the missile track-
ing antenna-receiver group OA-2896A/GRW-5. The antenna is movable in azimuth and
elevation and is kept locked on the missile by antenna positioning signals. The
antenna contains four feedhorns, identified as A, B, €, and D which are mounted in
a modified Cassegrainian reflector (figure 1-54). With each pulse received, azi-
muth and elevation information is determined by comparing the sum and difference of
the energy received at the feedhorns. Range information is derived from the recei-
ver sum signal compared with time.

1-185. The azimuth position of the missile is determined by the amount of energy
received at horms AB in relation to horns CD, and antenna elevation position by the
amount of energy received at horns AC in relation to horns BD. This energy differ-
ence is detected and converted to an IF signal by the receiver portion of the
antenna-receiver-transmitter group (figure 1-55). The IF signals are routed to the
receiver group in the operations room. The receiver group converts the azimuth and
elevation IF signals te DC error signals and sends them to the antenna control.
There, the signals are converted to antenna positioning signals and sent to the an-
tenna servo drive motors via the antenna group in the antenna terminal. The drive
motors, in turn, position the antenna in azimuth and elevation to reduce the error
signals to zero.

1-186. The sum of the energy received by the four feedhorns (A+BH+CHD) is detected
and converted to a sum IF signal and is sent to the receiver group along with the
azimuth and elevation IF signals. The receiver group converts the sum IF signal to
range videc signals for range computer CP-560A/GRW-5 and the missile guidance
console. The range video signal is used in the range computer to center the track-
ing gates, in time, about the return signal from the missile guidance set. The
range computer calculates target range and sums ten successive values of the target
range. This summation, in the form of a binary number, is transmitted to signal
data converter CV-967C/GRW-5 for presentation to the guidance computer equipment.
The missile guidance console receives the range video signals and presents them in
visual form for the operator.

1-187. As the antenna moves in response to the antenna positioning signals, digi-
tal signals representing azimuth and elevation positions are generated by code
wheels mounted on the antenna and sent to the signal data converter. The signal
data converter relays binary azimuth, elevation, and range data to the guidance
computer equipment on a time-shared basis.

1-188. The agzimuth, elevation, and range data sent to the guidance computer equip-
ment is used in the guidance equations to solve the ballistic flight problem in
Teal time. On the basis of these computations, the computer generates data in the
form of steering orders and commands to guide and control the missile in flight.
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Figure 1-54. Azimuth and Elevation Error Detection
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Paragraphs 1-18% to 1-196

Several type of program constants are used by the computer during system operation.
These include target constants which define the targets, prearm area, and trajec-
tory shape. Eleven sets of rhese constants can be stored in the computer memory.
These are known as the reference target and targets 1 through 10. The reference
target constants wWill be used with the guidance exerciser. One of the other ten
sets of target constants will be designated for use with an in-flight missile.
Another type of constant describes the characteristics of the missile used in the
launch complex. Other constants are guidance site constants which give the geogra-
phical location of the system.

1-189. The data representing the actual missile pesition is sent from the signal
data converter to the digital-to-digital converter and then transferred inte other
computer circuitry; likewise, signals from other computer circuitry are sent te the
digital-to-digital converter, then transferred to the radar.

1-190. The signal data recorder RO-146/GEW-5 provides a photographic record of im-
portant data, related to time, which reflects circuit operation and equipment per-
formance during a data run or mission. The recorder has provisions for 24 .
channels; however, only 18 are used with this system. Each channel signal is re-
corded by means of a mirrored galvanometer which deflects when a signal current is
applied. An optical system causes a light beam to be deflected from the galvano-
meter mirror onto a moving light-sensitive paper. The trace on the paper develops
after exposure to fluorescent light. The 12-inch wide recorder paper is on a 200-
foot roll and moves at variable speeds.

1-191. Digital data printer RO-144/GSE-1 located to the left of the missile guid-
ance console is a parallel operation, eight-column printer. During countdown pro-
cedures, this unit prints data that is useful in evaluating the performance of the
entire guidance system. The information printed may vary dependent on the pertion
of the operational program involved as shown in figure 1-56.

1-192. FLIGHT CONTROL SYSTEM.

1-193. The flight control system consists of ground and airborne equipment. The
ground equipment checks and monitors airborne components during a system checkout
and before launch. The airborne equipmeént consists of components that provide a
programmed flight path during Stage I flight, stabilize the missile, and accept
guidance commands to change missile attitude.

1-1%4. The ground equipment is located in control-monitor group OA-2441. During a
system checkout, this equipment automatically and semiautomatically checks flight
control equipment; during a launch countdown, it checks the airborne components on
a go/no-go basis.

1-195. The airborne flight control components control missile attitude about the
pitch, yaw, and roll axes during both stages of powered flight (figure 1-57).
These components send electrical signals to airborne hydraulic equipment servo-
actuators, which position the thrust chambers, and they also receive signals from
the missile guidance set to correct or refine the missile flight path or attitude.

1-196. GROUND EQUIPMENL. The flight control system ground equipment consists of
one equipment rack in control-monitor group OA-2441. The rack contains a signal
analyzer assembly, command assembly, programmer check assembly, comparator assem-
bly, signal generator assembly, signal selector assembly, power supply assembly,
{Text continued on page 1-94)
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Section I

T.0. 21M-HGM25A-1-1 (21-5M68-1)
LI*?;E DATA PRINTED ITHEN PRINTED _PRINTED
Wote
1. 1If level correction guidance program is used, word 1
below will be 55555555.
2, Plus (+) sign equals nerth or east miss-distance.
3. For guidance exercise, lines 12 and 13 will print
guidance exerciser code (+0111111).
4. Refer to target tape contents sheet contained in the
guidance control target trajectory kit folder.
5. 1f a zero appears in the program codes in the applicable
last three digits, corrective actiom should be taken
when TEST FAULT lights. I
COMBINED SYSTEMS EXERCISE PROGRAM - GUIDANCE EXERCISE
1 Guidance program code After ACQ MISSILE push-
button indicator lighted
green; or after START -
GUID X pushbutton indi-
cator pressed; or if 02
bit of the azimuth data
word in the BDR is set,
{(Pressing LAUNCH EXER-
CISE pushbutton indica-
tor to yellow sets
azimuth 02 bit.)
2 Space
2 Constant Following line 2 Eight digit octal
register 0 number
4 Constant Following line 2 Eight digit octal
register 1 number
5 Constant Following line 2 Eight digit octal
register 2 number
6 Constant Following line 2 Eight digit octal
register 3 number
7 Constant Following line 2 Eight digit octal
register 4 number
.8 Constant Following line 2 Eight digit octal
register 5 number
Figure 1-~56. Digital Data Printer RO-144/GSK-1, Printout Data
(Sheet 1 of &)
Changed 10 April 1964 TOCN 1-1 (DEN-13) 1-87



T.0. 21-5M68-1 Section 1

LE_J;'E DATA PRINTED WHEN FPRINTED FRINTED

COMEINED SYSTEMS EXERCISE PROGRAM - GUIDANCE EXERCISE

9 Constant Following linme 2 Sign and seven digig

register & decimal number

10 Constant Following line 1 Sign and sewven

ragister 7 . decimal numbher

11 - Space

12 Miss-distance At end of evaluation Sign and laticude
mizsg-distance Iin
tenths of miles
I:E:Fer Eo nobles
Z and 3)

13 Migg-digtance At end of evaluation Sign and loagirude
misg=-distance in
tenths of miles.
(Refer to netes
twoe and three)

1 thru| Abore code (may occur Azimuth 02 bit not set QoF7TII00

13 on any line printout

listed above)
Hote

Hormal ABORT code will
be printed ém unguc-
cegsful GX run if AZ
02 is lighted.

COMBINMED SYSTEMS EXERCISE FROGRAM - MOEMAL FLIGHT

T
Mota RBefer o noce 1

for line 1

Lines 1 thiu 11 as above if 02 bhit of the
azimuth data word inm the BDR is set (LAUNCH
EXERCISE pushbutton fndicator lights yellow).

12 BODR range o mizsile End of fixed sequence Eight digit octal
program number

13 BEDR azimuth to missile End of fixed saquence EBight digit octal
program number

1% BEDR elevation missile End of fixed segquence Eight digit octal
pProgram numher

Figure 1-56. Digital Data Printer RO-144/GS5K-1, Printout Data
(Sheet 2 of &) 1-83
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Section I

LINE
NO.

DATA PRINTED

WHEN PRINTED

PRINTED

COMBINED SYSTEMS EXERCISE PROGRAM - ABORTED FLIGHT

thru
13

thru
13

1
(Lines 1-13 as above)

Abort code

Abort code

At anytime Azimuth 02
bit is not set (after
ACQ MISSILE pushbutton-
indicator lighted green}

At anytime after ACQ
MISSILE pushbutton
indicator lights green
if average elevation
data word between two
successive computer
cycles differs by more
than 2.5 degrees

00777700

00666600

COMBINED SYSTEMS EXERCISE PROGRAM - TARGET VERIFY FROGRAM

Target verify
program code

Sector number

SAC control number

SAC target island
number

SAC designated ground
zerc number

At target verify, or
when ACQ MISSILE push-
button-indicator is
pressed

At target verify, or
when ACQ MISSILE push-
button indicator is
pressed

At target verify, or
when ACQ MISSILE
pushbutton indicator
is pressed

At target verify, or
when ACQ MISSILE push-
button indicator is
pressed

At target wverify, or
when ACQ MISSILE push-
button indicator is
pressed

33333333 (Refer
to note 5)

Two digit number

Six digit number

Four digit number
or five digit num-
ber (Refer to note
4)

Three digit number

Figure 1-56. Digital Data Printer RO-144/GSK-1, Printout Data

{Sheet 3 of 6)
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LINE

X0 DATA PRINTED WHEN PRINTED PRINTED
COMBINED SYSTEMS EXERCISE FROGRAM - LEVEL MEASUREMENT PROGRAM
1 Level measurement ANT BAISE pushbutton 22222222 (Refer to
program code indicator is pressed note 5)
(blast detected)
2 Radial axis tilt After program completion| Decimal value
3 Tangential axis tilt After program completion| Decimal value
4 Space
COMBINED SYSTEMS EXERCISE PROGRAM - LOOP TEST PROGRAM
Test Fault Code Azimuth 02 bit not set 00777700
when computer receives
start loop test signal
GUIDANCE PROGRAM - EXERCISE OR NORMAL FLIGHT
1 Guidance program code After ACQ MISSILE 11111111 (Refer to
: pushbutton indicator notes 1 and 5)
START GUID X push-
button indicator is
pressed
Z Space
3 Constant register 0 Following line 2 Eight digit octal
number
4 Constant register 1 Following line 2 Eight digit octal
number
5 Constant register 2 Following line 2 Eight digit octal
number
6 Constant register 3 Following line 2 Eight digit octal
number
7 Constant register 4 Following line 2 Eight digit octal
number -
8 Constant register 5 Following line 2 Eight digit octal
number
9 Constant register 6 Following line 2 Sign and seven digit

decimal number

Figure 1-56. Digital Data Printer RO-144/GSK-1, Printout Data

(Sheet 4 of 6)
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T.0. 21-5M68-1

Bection I

LINE

0 DATA PRINTED WHEN PRINTED PRINTED
GCUIDANCE PROGRAM - EXERCISE OR NORMAL FLIGHT

10 Constant register 7 Following line 2 Sign and seven
digit decimal
number

11 Space

12 Miss-distance At end of evaluation Sign and latitude
miss-distance in
tenths of miles
(Refer to notes
2 and 3)

13 Miss-distance At end of evaluation Sign and longitude
miss-distance in
tenths of miles
{Refer to notes
2 and 3)

CUIDANCE PROGRAM - ABORTED EXERCISE OR ABORTED NORMAL FLIGHT
{Lines 1 thru 11 as above)
12 Miss-distance At end of evaluation +0099999
13 Miss-distance At end of evaluation 40099999
GUIDANCE PROGRAM - EXERCISE OR NORMAL FLIGHT
(SUCCESSFUL - NO TERMINAL EVALUATION)
{Lines 1 thru 11 as above)
12 Miss-distance No evaluation +0070000
13 Miss-distance No evaluation +0070000
TARGET VERIFY PROGRAM
1 Target verify program At t&réet verify, or 33333333 (Refer to
code when ACQ MISSILE push- note 5.)
button indicater
pressed
2 Sector number At target verify, or Two digit number

when ACQ MISSILE push-
button indicator
pressed

Figure 1-56.

Digital Data Printer RO-144/GSK-1, Printout Data
{Sheet 5 of 6)
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Section I

LrI.rEE DATA PRINTED WHEN PRINTED PRINTED
TARGET VERIFY PROGRAM
3 SAC control number At target verify, or Six digit number
when ACQ MISSILE push-
button indicator
pressed
4 SAC target data At target verify, or Five digit number
inventory number when ACQ MISSILE push-
button indicator
pressead
3 SAC designated groﬁnd At target verify, or Three digit number
zero number when ACQ MISSILE push-
' button indicator
pressed
LEVEL MEASUREMENT PROGRAM
1 Level measurement ANT RAISE pushbutton 22222222 (Refer to
program code indicator pressed note 5.)
: (blast detected)
2 Radial axis tilt After program completion | Decimal value
3 Tangential axis tilt After program completion | Decimal value
4 Space

Figure 1-56. Digital Data Printer RO-144/GSK-1, Printout Data

{Sheet & of 6)
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(Text continued from page 1-86.) .

and a blower assembly. These assemblies automatically perform self-tests and test
flight control airborne components, evaluate system response, and verify operation
of the pre-set pitch program. During system checkout, the gyro drift check is per-
formed manually and a series of detailed automatic tests are performed in checking
the flight control system. One test, performed during launch exercise, checks the
flight control system in one complete operation, During launch cperations, the
flight control system is remotely controlled by the launch control and status
system.

1-197. AIRBORNE EQUIPMENT. Components of the flight contrel system airborne
equipment maintain correct missile attitude during powered flight. During Stage I
powered flight the missile is directed on a presét flight path by the pitch
programmer. Guidance is also provided by the ground guidance system during Stage I
powered flight, Stage II powered flight, -and vernier engine power flight. Missile
steering and attitude control are accomplished by signals from the airborne compo-
nents, applied to the servo-actuators, which in turn position the thrust chambers.

1-198. The Stage I airborne components consist of a Stage I rate gyroscope assem-
bly, & Stage I autopilot amplifier package (magnetic amplifier), and four serve
valves. The Stage I rate gyroscope assembly and the autopilot amplifier package
are located in the Stage I transition compartment. The servo wvalves are in the
Stage I engine compartment on the thrust chamber servo-actuators.

1-199. The Stage 1 rate gyroscope assembly senses missile deviation rates and pro-
duces proportional rate signals. The rate gyroscope assembly contains three rate
gyroscopes, three heater cireuits, and control circuits. Each rate gyroscope is
positioned to measure the rate of missile deviation about one of the three missile
control axes (pitch, yaw, and roll). (See figure 1-57.) Each rate gyroscope con-
tains a gyreoscope, a gimbal, a torsien bar, a signal generator, and a heater. The
gyroscope is mounted in the gimbal and the gimbal is supported by the torsion bar
and signal generator. As the missile moves around a control axis, the respectivu
gyroscope precesses, causing the gimbal to exert a force on the torsion bar propor-
tional to the angular rate of missile movement, and the signal generator produces
an electrical output signal proporticnal to rate of missile deviation. The gimbal
completely encloses the gyroscope and is immersed in high viscosity oil. The nil
dampers gimbal oscillations and also reduces gimbal bearing friction. The heale:
maintains the damping cil at the proper operating temperature. The control cir-
cuits pitch rate signals from the signal generator to the Stage I autopilet .mpl:-
fier package.

1-200. The Stage I autopilot amplifier package (magnetic amplifier) converts wi.u:
rate signals, Stage I rate gyro rate signals, Stage LI rate gyro displaccmcnt =g
nals, and 3-axis reference gyro assembly displacement signals into correcticn sip-
nals, which are then transmitted to servo valves on the Stage I thrust chambw:
servo-actuators. The Stage 1 autopilot amplifier package has a gain chanpe velan,
three channel amplifiers, four mixer amplifiers, and four servo amplifiers as Int.-

gral parts.

1-201. The Stage II airborne components consist of a J-axis reference pyro ass5e.-
bly, a Stage II rate gyroscope assembly, a Stage IT autopilot amplifier paciuapw
(magnetic amplifier), a servo amplifier assembly, a transformer rectifier conv o
ter, a servo trim potentiometer box, a frequency converter, and six servo valves
Except for the servo valves, the airborne compeonents are located in the trans:ti o
compartment of Stage IL. The serve valves are on the sustainer engine and wveroior
nozzle servo-actuators in the Stage II engine compartment.



T.0. 21-5M68-1 Section T
Paragraphs 1-202 to 1-208

1-202. The 3-axis reference gyro assembly establishes the missile attitude refer-
ence, senses missile deviations from this reference, and produces correction
signals. The attitude reference is altered by pitch program signals and guidance
signals to control the missile flight path. Guidance signals produce a roll pro-
gram during the first 24 seconds of flight, superimpose an incremental pitch pro-
gram on the pitch program generated in the 3-axis reference gyro assembly, and
accomplish pitch and yaw steering during Stage I powered flight. During Stage II
powered flight, there is no pitch program, guidance pitch and yaw signals only are
used to control the missile flight path. Guidance signals control the missile in
the yaw axis only during vernier powered flight. The 3-axis reference gyro assem-
bly contains three displacement gyroscopes, three guidance amplifiers, three opera-
tional heaters, three standby heaters, three heater amplifiers, one time base, one
time summing matrix, a pitch program power supply, and control stages.

1-203. Each displacement gyroscope is mounted so it will measure the angle of mis-
sile deviation about one of three control axes (pitch, yaw, or roll). (See figure
1-57.) Each displacement gyroscope contains a gyroscope, a gimbal, a torque gener-
ator, and a signal generator. Each gyroscope is mounted in 2 gimbal which is
supported by the torque and signal generators. Just before launch, the signal gen-
erators are set to a zere error signal ocutput by caging the gyroscopes. The zero
error signal provides the missile with a zero reference during powered flight. If
the missile deviates from the desired course during flight, the gyroscopes sense
the angle and direction of deviation. As the missile moves off course, the gyro-
scopes precess, causing the gimbals to rotate and move the signal generator arma-
ture which generates an error signal. This error signal is sent to servo-actuators
vwhich change thrust chamber position and correct missile attitude.

1-204. To change the missile flight path a program or guidance signal is sent to a
torque generator. The torque generator rotates the gimbal, which changes the gyro-
scope 8pin axis position in respect to the prelaunch position. The rotation of the
gimbal causes the signal generator to produce an error signal. This error signal
causes the missile to change attitude until the airframe control axis corresponds
to the gyroscope reference.

1-205. The gimbal completely encloses the gyroscope and is immersed in high vis-
cosity oil. The oil dampers gimbal oscillations and reduces gimbal bearing
friction. The heaters and heater amplifiers keep the oil at the proper operating
temperature. Guidance amplifiers demodulate and amplify signals from the guidance
system before they are sent to the torque generators. The time base, time matrix,
control stages, and pitch program power supply are utilized in supplying the pitch
program to the torgue generators.

1-206. The Stage II rate . gyroscope assembly is identical to the Stage I rate gyro-
scope assembly.

1-207. The Stage II autopilot amplifier package (magnetic amplifier) amplifies and
converts rate signals (from the rate gyroscope assembly) and displacement error
signals (from the 3-axis reference gyroscope assembly) into correction signals.
After amplification in the servo amplifier assembly, these signals reposition the
Stage II thrust chamber and vernier nozzles. Signals are also sent to the Stage I
autopilot amplifier package to position the Stage I thrust chambers.

1-208. The servo amplifier assembly amplifies the difference in wvoltage between

the signals sent from the autopilot amplifier package and this voltage is fed to
the servo-actuators to move the thrust chamber until the followup potentiometer

1-95
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Paragraphs 1-209 to 1-218

voltage sent from the autopilot amplifier package. This insures that the thrust
chamber is positioned according to the command from the autopilot amplifier
package.

1-209. The transformer rectifier converter supplies regulated 25 VDC power within
the airborne flight contrel components.

1-210. The serve trim potentiometers provide a zero reference for the autepilot
amplifier package. Adjustment of the individual servo trim potentiometers (one
each for Stage I and Stage IT thrust chamber servo actuators, excluding vernier ac-
tuators) assures that the thrust chambers are in the neutral position when there
are zero error signals.

1-211. GUIDED MISSILE TEST SET. The test set consists of eight test units mounted
in drawers within a cabinet and a waveguide assembly mounted to the rear of the
cabinet. In addition, the test set employs a test board which couples the test set
waveguide to the guidance set. Periodically, a checkout of the guidance set is
performed to insure proper operation. This checkout is performed by the guided
missile test set AN/DRM-5B(V). The test set performs the checkout by sending RF
guidance signals, similar to those used during actual flight operation, to the
guidance set, The test set verifies reception and decoding of the RF guidance sig-
nals by checking moniter signals from the guldance set.

1-212. ELECTRICAL SYSTEM.

1-213. The electrical system consists of ground and airborne electrical equipment.
The electrical system converts facility power to 400 CPS, 60 CPS, and DC power;
supplies AC and DC power for AOE and airborne equipment; controls ground hydraulic
power and air conditioning for the missile; distributes electrical signals to the
launcher system.

1-214. GROUND EQULFMENT. The electrical system ground equipment consists of power
switchboard JEU-7, power supply A/E24A, battery power supply A/E24A-5, power supply
ECU-16, motor-generator A/E24A-3, launch and checkout circuits in control-monitor
group OA 2438!GJQ-11, electrical umbilical disconnects, and launcher platform elec-
trical AQE.

1-215. The power switchboard distributes 60 CPS facilities power to the electrical
system units, the missile air conditioning system, the ground hydraulic equipment,
and the instrumentation system. The unit is located on Level IV of the equipment
terminal. It containe rack mounted removable assemblies which. include remote-start
and local-start enable circuits for the missile air conditioning system and the
ground hydraulic system.

1-216. Power supply A/E24A-4 converts 480 V 60 CPS facilities power to 28 VIC.
The unit is a skid-mounted transformer-rectifier, located on Level IV of each
equipment terminal.

1-217. The battery power supply is a backup 28 VDC power source for power supply
A/E24A-4. The battery power supply is a skid-mounted unit comprised of storage
batteries and battery chargere. The unit is located on Level IV of the equipment
terminal.

1-218. Power supply ECU-16 converts 480 V 60 CP5S facilities power to 28 VDC. This
power is used in starting and operating the airborne battery inverter-accessory
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power supply (BI-APS) and the Stage II hydraulic pump motor until the airborne bat-
tery power is transferred. The skid-mounted unit, located on Level IV of the
equipment terminal, is a transformer-saturable reactor power supply.

1-219. Motor-generator A/E24A-3, driven by 60 CPS facilities power, produces 400
CPS power., The skid-mounted unit is located on Level IV of the equipment terminal.

1-220. Control-monitor group 0A-2438 on Level ITI of the equipment terminal con-
tains the electrical system launch and checkout equipment. The electrical system
assemblies include the following: circuit breaker panels, prelaunch checkout as-
gsembly number 1, prelaunch checkout and control indicator assembly, voltage moni-
tor, launch control assembly number 1, launch control assembly number 2, prelaunch
checkout assembly number 3, time and cycle recorder, and centrifugal fan
assemblies.

1-221. The circuit breaker panels contains circuit breakers and power contactors
for protection and control of the 28 VDC, 117 V 400 CPS and 120 V 60 CPS circuits.
These circuits supply power to the AOE and missile buses.

1-222, The prelaunch checkout assembly number 1 contains electrical system
readiness-monitoring circuits and part of the control circuits for am automatic
checkout stepper circuit. The front panel contains ten dual-lamp indicators that
display equipment readiness condition as follows: Green for normal and red for
malfunction.

1-223, Prelaunch checkout and control indicator assembly contains an electrical
system operating mode selector, a lamp verification selector, manual checkout power
pushbutton indicators, a system checkout-initiate pushbutton indicator, a system-
checkout-step-digital readout indicator, and part of the electrical system checkout
control circuits. '

1-224. The voltage monitor chassis contains AC and DC voltage meters, selectors,
and a frequency meter that permit monitoring of primary electrical system power
during system checkout and service operation.

1-225. The launch control assembly number 1 contains remotely controlled circuits
that sequence approximately the first half of the electrical system launch
operations. The assembly has no front panel contrels or indicators.

1-226., The launch control assembly number 2 contains remotely controlled circuits
that sequence approximately the last half of the electrical system launch
operations. The assembly has no front panel controls or indicators.

1-227. The prelaunch checkout assembly number 3 contains electrical system check-
out circuits. The assembly has no front panel control or indicators.

1-228. The time and cycle recorder assembly contains the run-time monitor circuits
for the electrical system. Run-time is recorded during both checkout and launch
operations. '

1-229. The centrifugal fan assemblies contain squirrel cage blowers that cool
their associated rack of launch and checkout assemblies. Fach assembly has a front
panel fuse that protects the blower motor circuit.

1-230., ELECTRICAL UMBILICAL DISCONNECTS. The ACOE electrical circuits are con-
nected to the missile equipment through seven electrical umbilical disconnect

1-97



T.0. 21M-HGM25A-1-1 (21-5M68-1) Section 1
Paragraphs 1-231 to 1-238

plugs. The missile umbilical disconnect jacks are recessed in the missile skin and
terminate the missile wiring. During launch, the plugs and jacks are mechanically
disconnected by lanyards located on the umbilical tower and launcher platform.

1-231. LAUNCHER PLATFORM ELECTRICAL AOE, The launcher platform electrical AOE
consists of junction boxes, a transition box, and wiring for all explosive bolts
located on the launcher platform. The explosive bolts are electrically detonated
to free the missile release mechanisms, and tower tilting mechanism. The electri-
cal system arms and fires the explosive bolts.

1-232. AIRBORNE EQUIPMENT. During flight, the electrical airborne equipment sup-
plies both AC and DC power at required voltages to the airborne equipment.

1-233. Stage I electrical equipment consists of DC power distribution bus panels
located in the transistion, between tanks, and engine compartments. These power
panels are supplied with 28 VDC from the accessory power supply (APS) battery
iocated in the Stage II engine compartment.

1-234. Stage II electrical equipment consists of a 117 400 CPS battery inverter-
accessory power supply (BI-APS), a 28 VDC nickel-cadmium accessory power supply
(APS) battery, main power control relays, AC power distribution bus panels, and DC
power distribution panels. The APS inverter, APS battery, and main power control
relays are located in the Stage II engine compartment. All missile compartments
contain AC and DC power distribution panels supplied with 400 CPS power from the
APS inverter and 28 VDC from the APS battery.

1-235. Command signals from the launch sequencer to the electrical system control-
monitor group OA-2438 initiate the start sequence of the electrical system. The
sequence is started when the missile launch officer presses the launch control con-
sole LOAD PROPELLANTS pushbutton indicator. The airborne electrical equipment is
placed in operation at differemt times during the countdown. During the countdown,
airborne electrical equipment is powered by ground operating equipment power sup=
plies until the airborme equipment is transferred to the airborne batteries. The
APS battery and Stage II hydraulic pump motor battery are activated during the
countdown. The batteries are activated when a squib ruptures a bag {in each bat-
tery) containing the electrolyte. The electrolyte is under gas pressure and is
forced into the battery when the bag is ruptured.

1-236. ENGINE SYSTEM.

1-237. The rocket engine system includes the Stage I and Stage II engines (figures
1-58 and 1-59) and the associated aerospace operating equipment (AOE). The engines
are physically and functionally complete and separate assemblies, and are installed
in their respective missile stages. The rocket engines are connected to the ground
operating equipment through the missile umbilicals.

1-238. The engines burn liquid oxygen and RP-1 fuel, and exhaust the resulting hot
gases at supersonic velocities. The AOE starts the Stage I engine after checking
that both engines are ready to fire. The Stage I engine (booster engine) is
started on the ground and provides the thrust for missile lift off and initial
acceleration. The Stage II engine is started at altitude and sustains the acceler-
ation and establishes the programmed final velocity. The total operating time of
both engines approaches 6 minutes for maximum range.
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1-239, GROUND EQUIPMENT. The ground equipment for the engines consists of AOE and
aerospace ground equipment (AGE).

1-240, The rocket engine AOE consists of an engine control system (ECS) and engine
start equipment. This equipment fires the Stage 1 engine and arms the Stage IT
engine upon receipt of proper countdown commands from the launch sequencer. The
rocket engine AOE is basically the same for all missiles. Differences will be
covered in the text when necessary.

1-241, The ECS is contained in control-monitor group OA-2441 located on Level III
of the equipment terminal. The checkout portions of the ECS are used in performing
scheduled checkout and maintenance on the engines. The checkout and self check
portions of the ECS are completely isolated from the control portion.

1-242. The engine start equipment is used to initiate operation of the Stage I
engine. The start equipment includes two banks of nitrogen K-bottles pressurized
to 3000 PSI. There is a 3-way hand valve (CV-505) that provides a capability for
selecting either of the two banks before re-servicing becomes necessary. Other
components include a nitrogen start valve (SOV 530), and a supply line equipped
with a quick disconnect that is connected to the Stage I nitrogen start umbilical
(1EIN). When the nitrogen is released by the start valve, the turbine of the
turbopump assemblies of the Stage I engine subassemblies are accelerated and drive
the turbopump. The flow of nitrogen to the turbines is cut off when the gas gener-
ators fire and provide sufficient power to sustain operation of the turbopump
assemblies.

1-24%, STAGE I ROCKET ENWGINE. The Stage I rocket engine, designated LR87-AJ-3,
consists of two engine subassemblies. (See figure 1-60.}) The two subassemblies
develop a total of 300,000 pounds of thrust and are mounted on a common engine
frame that transfers the thrust to the missile airframe. The subassemblies are
similar and are interconnected by instrumentation and electrical components. The
subassemblies are started and shut down simultaneously, and each must reach 77 per-
cent of its rated thrust before the missile is released from the launcher platform.
Each engine subassembly includes a thrust chamber assembly, a turbopump assembly
(TPA), a gas generator assembly, and propellant lines and valves. One subassembly
also contains a helium heat exchanger.

1-244. The turbopump assembly (TPA) in each engine subassembly includes propellant
pumps, a hot gas turbine, and lubrication equipment.

1-245. The gas generator assembly generates hot gases to drive the turbopump
assembly. The gas generator assembly is bolted to the hot-gas inlet of the turbo-
pump turbine. The gas generator includes a combustion chamber and injector, a
valve assembly, and igniters. Two pyrotechnic igniters are used to start the burn-
ing of propellants in the combustion chamber.

1-246. The helium heat exchanger is installed on the trubine of the turbopump as-
sembly of engine subassembly number two, and uses hot gases exhausted from the tur-
bine to raise the temperature and expand the helium used to pressurize the
propellant tanks. The helium flows from the storage spheres in the Stage I liquid
oxygen tanks to the heat exchanger, circulates through a coil of tubing, and flows
back to pressurize both propellant tanks of Stage I. The hot gases are exhausted
from the heat exchanger through an exhaust duct and add approximately 600 pounds to
the engine thrust.
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1-247. .STAGE II ROCKET ENGINE. The Stage II rocket engine subassembly (figure
1-61), designated LR91-AJ-3, consists of a single thrust chamber assembly and an
integrated hot-gas vernier assembly. The thrust chamber operates as the sustainer
éngine and develops 80,000 pounds of thrust at an altitude of 250,000 feet. The
sustainer engine operates after stage separation and accelerates and directs the ,
missile along a programmed trajectory. The verniers provide attitude control dur-
ing stage separation, roll contrel during sustainer engine operation, and final
trimming control of missile velocity and attitude after sustainer engine shutdown.

1-248. The components that make up the Stage Il rocket engine include a thrust
chamber assembly, a turbopump assembly (TPA), a gas generator assembly, a hot-gas
diversion valve assembly, an auxiliary turbopump assembly (ATPA), vernier compo-=
nents; helium heat exchanger, propellant lines, altitude start components, an air-
borne controller, and an electrical harness.

1-249. The engine frame is a stainless steel cone with a welded structure of steel
tubes. The base of the steel cone is attached to the support structure of the 1i-
quid oxygen tank, and the apex of the cone is attached to the thrust chamber
assembly. The welded steel tubes support the turbopump and auxiliary turbopump
assemblies. Removable rods support the vernier ducts and propellant lines.

1-250. The engine assembly has a thrust chamber assembly which is gimbal mounted
and allows directional control of the thrust to provide pitch and yaw control of
the missile. The major components of the thrust chamber assembly include a combus-
tion chamber and ablative skirt, an injector, propellant valves, a gimbal assembly,
a gimbal manifold and swivel assembly, and an igniter assembly.

1-251. The turbopump assembly (TPA) supplies prnpeliants to the thrust chamber at
the flow rates required to develop rated thrust. Incorporated in the turbopump
assembly are propellant pumps, a hot-gas turbine, and lubrication equipment.

1-252. The gas generator assembly burns a mixture of liquid oxvgen and fuel to
develop the hot-gas driving force used by the turbopump assembly, an auxiliary
turbopump assembly, vernier components, and a helium heat exchanger. The gas gen-
erator assembly consists of a combustion chamber and injector, propellant valves,
and igniters.

1-253. The operation of the diversion valve initiates the switching between ver-
nier solo phase and thrust chamber phase during Stage IT engine operation. The
diversion valve is a three-way poppet valve located at the outlet of the gas
generator. The hot gas diversion valve assembly directs hot gas from the gas gen-
erator to the turbopump assembly during thrust chamber operation, and by-passes hot
gases through the hot-gas bypass line to the helium heat exchanger during vernier
solo operation.

1-254. The auxiliary turbopump assembly (ATPA) supplies the gas generator with
propellants. The assembly includes an oxidizer pump, a fuel pump, and a hot-gas
turbine mounted on a common shaft. The liquid oxygen and fuel pumps are single
stage, centrifugal pumps. The housing for the fuel pump forms the main body of the
assembly and includes mounting pads, bearing supports, and internal bearing lubri-
cation passages. The turbine is a single stage unit with one rotor and two gas
inlets.

1-255. WVernier components include four nozzles, four bearings, and stainless steel
hot-gas ducts. The nozzles are placed 90 degrees apart on the cutside of the
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Stage II engine compartment and are controlled by four hydraulic actuators. The
nozzles are fastened to the engine compartment framework by bearings that allow a
hydraulic servo-actuator to rotate each nozzle through an arc of 140 degrees. The
hiot-gas ducts conduct hot gases from the helium heat exchanger to the nozzles.
During thrust chamber operation, the hot-gas is used after it is exhausted from the
turbopump and auxiliary turbopump assemblies into the helium heat exchanger, Dur-
ing vernier solo operation, the hot-gas from the gas generator passes through the
bypass line to the helium hear exchanger.

1-256. The helium heat exchanger is installed in the TPA turbine exhaust duct and
uses hot gases exhausted from the turbine, or directly from the gas generator.
Operation is the same as Stage I.

1-257. The propellant lines are the discharge and suction lines for both the tur-
bopump assembly and the auxiliary turbopump assembly.

1-258. Altitude start components include a spherical helium start bottle and a
start valve. The helium start bottle supplies helium at 3000 PSI. The start valve
is installed at the outlet of the helium tank, and is solenoid operated. A helium
line routes helium from the start valve to the turbine inlet on the auxiliary tur-
bopump assembly. An electrical signal opens the start valve at the same time that
the gas generator pilet valve is opened and the gas generator igniters are
energized. The high pressure helium starts the auxiliary turbopump assembly and .
propellants are admitted to the gas generator and ignited. Hot gases from.the gen-
erator sustain the operation of the auxiliary turbopump assembly, and the start
valve iz closed.

1-25%. The airborme controller is mounted on the engine frame behind the turbopump
assembly and relays electrical signals from AGE and the flight controls auto pilot
to sequence and control Stage II engine operation.

1-260. The electrical harness connects the engine electrical components to the
controller. The harness is completely enclosed in a molded silicon rubber cover
that is highly resistant to fuel, extreme temperatures, and abrasion.

1-261. Checkout and maintenance activities associated with the rocket engine sys-
tem are performed at control-monitor group OA 2441.

1-262. OPERATION. During countdown, the liquid oxygen tanks of both missile
stages are filled and pressurized, and both engines are bled and checked. If both
engines, the ground. start system, and the cther missile systems fulfill the go re-
quirements, the Stage I engine is fired. The missile is released from the launcher
when both subassemblies of the Stage I rocket engine reach 77 percent thrust. The
engine control system signals the launch sequencer for shutdown if both thrust
chambers of the Stage I engine do not reach 77 percent thrust within a specified
period of time.

1-263. During the countdown prior to firing the Stage I engine, the final prepara-
tions are made to ready the Stage I1 engine for operation. The engine control sys-
tem initiates the bleeding of gaseous oxygen from the Stage II engine propellant
lines and checks the continuity of the electrical system. The gaseous oxygen
bleed of the Stage II engine continues during first stage operation.

1-264. The Stage 1 engine subassemblies operate independently; however, their
starting and shutdown sequences are closely synchronized by the electrical system
and the single gas generator valve pilot valve.
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1-265. The gas generator valve pilot wvalve is opened at T-279.9 to bleed actuation
fuel into the gas generator valve actuators at static tank pressure, The pilot
valve is closed 35 seconds before firing and a nitrogen purge is applied to the
liquid oxygen manifold of the gas generator injector through a purge valve. The
purge valve closes when the gas generator is started.

1-266, When the fire-switch-one (B7FS1) signal is received to start the rocket
engine, the ground based nitrogen start valve is opened and the thrust chamber
igniters are energized. With the opening of the nitrogen start valve, nitrogen at
3000 PSI enters the turbines of the turbopump assembly teo start the propellant
pumps rotating to supply the propellants to the thrust chamber.

1-267, The rising fuel pressure from the turbopump asssembly pesiticns the thrust
chamber valve pressure sequencing valve to the open position, admitting actuation
fuel to the actuator. The actuator initiates the opening of the fuel valve and
the fuel fills the combustion chamber cooling jacket.

1-268. The connecting rod from the fuel valve opens the oxidizer valve to admit
liquid oxygen to the thrust chamber injector. The fuel ewnters the injector from
the combustion chamber cooling jacket. The prepellants are sprayed inte the com-
bustion chamber and ignited.

1-269. The position switch on the thrust chamber fuel valve assembly is actuated
as the fuel valve opens, providing an electrical signal to open the gas generator
valve pileot valve and energize the gas penerator ignitera. The pilot valve admits
actuation fuel to the actuator to open the propellant wvalves. Propellants from the
turbopump assembly are admitted to the injector and sprayed into the gas generator
combustion chamber where they are ignited.

1-270. The position switch on the gas generator valve assembly is actuated as the
valve opens, providing an electrical signal for closing the nitrogen start valve
and de-energizing the thrust chamber and gas generator igniters. The hot gases
developed by the gas generator continue to accelerate and drive the turbopump
assembly. The turbopump assembly supplies propellanis te the thrust chamber and
gas generator. The rising pressure in the combusticr chamber closes the thrust
chamber pressure switch to complete the start missile velease circuit.

1-271. The hot gas expelled by the gas generator drives the turbopump assembly,
The hot gas developed by the thrust chamber provides the thrust for missile life-
off and initial acceleration.

1-272, The hydraulic servo-actuators pivet the thrust chamber to vary the direc-
tion of the thrust in accordance with signals received from the flight control
system. IMrectional control of the thrust provides dirvectional and orientation
control of the missile,

1-273. The thrust control transducer and amplifier assembly monitors the pressire
in the thrust chamber, and signals the gas generator valve control valve when a
variation in chamber pressure is detected. The thrust is kept constant by varying
the operation of the gas generator to maintain a constant chamber pressure.

1-274. To terminate the operation of the Stage 1 rocket engine, the fire-switch-
two (87FS2) signal is initiated by low level sensors in the propellant tanks. The
gas generator valve pilot valve is closed, draining the actuation fuel from the
actuator. The propellant valve is closed, terminating the operation of the gas
generator.
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1-275. The position switch on the gas generator valve assembly is actuated as the

gas generator propellant valves close. The position switch provides a signal to
the pilot valve on the thrust chamber valve pressure sequencing valve.

#

1-276. The pilot valve returns the pressure sequencing valve to the ‘closed ﬁoai-
tion, draining the actuation fuel from the actuator. The actuator closed the pro-
pellant valves, terminating thrust chamber operation. : :

1-277. During the countdown (prior to Stage I firing), ground power is supplied to
the oxidizer pump bearing heaters (TPA and ATPA) to prevent the lubricant from
freezing. When Stage I fires, this heater power is transferred to airborne 28 vDC
for missile flight. The auxiliary turbopump assembly and gas generator bleed
valves are opened 35 seconds prior to Stage I firing and closed when the Stage I
engine fires. The auxiliary turbopump assembly (ATPA) oxidizer suction bleed valve
iz opened at the start of the countdown launch’phuse, .and will remain open until
gas generator operation is initiated. -

1-278. The gas generator is started approximately 7 seconds prior to shutdown of
Stage I. The gas generator start signal opens the altitude start valve, gas gen=
erator pilot wvalve, and energizes the gas generator igniters. Pressurized helium
is released to accelerate the turbine of the auxiliary turbepump assembly. The
propellants pressurized by the auxiliary turbopump assembly are sprayed into the
combustion chamber of the gas generator and ignited. The hot gases are by-passed
the hot-gas diversion valve directly into the helium heat exchanger and .ex-

hausted to the vernier. Hot gases are used to sustain operation of the auxiliary
turbopump assembly. The verniers operate solo for approximately 4 seconds to pro-
vide missile orientation while separation of stages occurs,

1-279. Approximately 11 seconds after the gas generator starts, the thrust
chamber-start signal is received. The hot gases are diverted to the turbopump
assembly, accelerating the turbopump. The rising fuel pressure opens the thrust
chamber propellant valves and propellants are forced into the injector. During the
steady-state operation, the verniers provide roll contrel and the servo-actuators
pivot the thrust chamber to compensate for flight path error detected by the mis-
sile guidance system. The thrust control transducer and amplifier assembly con-
trols the gas generator control valve to maintain constant thrust,

1-280. With the receipt of the shutdown signal, the hot-gas diversion valve is
returned to the bypass position, terminating the turbopump assembly operation. The
pilot valve closes and vents actuation fuel, which allows the propellant valves to
close, terminating thrust chamber operation. The gas generator and auxiliary
turbopump assembly continue to operate and provide vernier thrust for final missile
velocity and orientation trimming.

1-281. When the signal for vernier shutdown is received, the gas generator valve
pilot valve closes. The actuation fuel is vented, allowing the gas generator pro-
pellant valves to close. The gas generator is shut down and this terminates the
operation of the auxiliary turbopump assembly and shut down the Stage II rocket
engine,

1-282. PROPELLANT SYSTEM.
1-283. The propellant system (figure 1-62) includes ground and airborne equipment.

Storage tanks in and adjacent to the propellant terminal contain liquid oxygen,
helium, and nitrogen. Fuel is stored in the fuel terminal and is loaded in the
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Figure 1-62. Propellant System Flow Diagram
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missile fuel tanks during post installation system checkout. During countdown,
liquid oxygen and pressurizing gas (helium) are transferred from the propellant ter-
minal to the missile. The propellant system equipment includes features for stop-
ping transfer safely at any time during countdown, for returning the liquid oxygen
to the propellant terminal, and for returning fuel to the fuel terminal.

1-284. CGROUND EQUIPMENT. The propellant system ground equipment consists of aero-
space operating equipment (AOE) and aerospace ground equipment (AGE). The AOE con-
sists of the equipment for handling liquid oxygen, helium, nitrogen, liquid
nitrogen and fuel. The AGE consists of a liquid fuel water separator, a recipro
cating power-driven compressor, a pumping methed liquid oxygen-liquid nitrogen con-
verter, a specimen examining ultraviolet light, a dew point indicator, and a liquid
dispensing portable tank and converter unit.

1-285. . LIQUID OXYGEN HANDLING EQUIPMENT. The liquid oxygen storage tank is a
doubled-walled fabricated pressure vessel consisting of a gtainless steel inner
cylinder within a carbon steel outer cylinder. The annular space between the inner
and outer tank walls is packed with insulation and the air is evacuated by a vacuum
pump. Taps provided on the tank permit the measurement of the liquid and the ullage
pressure.

1-286. Liquid oxygen catchpots are provided to catch spillage during transfer op-
erations. The catchpots are closed stainless steel vessels located below and con-
nected to the umbilical line drain connections. Before the umbilical lines are
disconnected from the missile, their contents are drained inte the catchpots so that
spills will be eliminated during umbilical line retraction.

1-287. A liquid oxygen subcooler supplies a flow of subcooled liquid oxygen for
topping operations. The subcooler consists of a doubled-walled tank having heat
transfer coils inside the inner tank. A vacuum pump mounted on the tank maintains
the vacuum in the annular space.

1-288. Transfer of liquid oxygen from the storage tank to the missile is accom-
plished by using nitrogen gas pressure to force the liquid oxygen through the trans-
fer components and piping to the missile. The transfer piping to the Stage I and
Stage II liquid oxygen tanks is sized so that transfer operations are completed at
approximately the same time. The missile liquid oxygen tanks are unlcaded through
the Stage I liquid oxygen transfer piping by means of a pump located near the base
of the missile silo.

1-289. HELIUM HANDLING EQUIPMENT. The helium handling equipment consists of helium
storage tanks and a helium cooler. This equipment provides helium to pressurize the
helium storage spheres located within the missile liquid oxygen tanks, and to
pressurize the missile fuel and liquid oxygen tanks during and after elevation of
the missile, During flight, helium pressure is applied from the helium spheres to
operate the lox and fuel tank vent-relief valves.

1-290. The helium cooler consists of a doubled-walled tank with heat transfer coils
inside the inner tank. The insulating annular space between the two tanks is evac-
uated, and a pump maintains the required vacuum. The cooler comtains liquid
nitrogen for lowering the temperature of the gaseous helium before it enters the
missile helium storage spheres.

1-291. NITROGEN HANDLING EQUIPMENT. WNitrogen handling equipment consists of five
high pressure nitrogen tanks. One storage tank (T502) supplies nitrogen gas
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pressure for the unloading of liquid nitrogen from the helium cooler, purging of the
missile fuel tanks, and for blanketing the missile helium, lox, and fuel tanks dur-
ing standby. One storage tank (T503) supplies nitrogen gas for the operation of
leak detection and leak test equipment. One storage tank supplies nitrogen gas
pressure for the pneumatically operated airborne valves prior to launch. One
storage tank (T505) supplies nitrogen gas for purging of the missile liquid oxygen
tanks after liquid oxygen has been unloaded. The same tank supplies nitrogen pres-
sure for the blanketing of the liquid oxygen fill-drain transfer and topping lines,
and for the pressure unlcading of liquid nitrogen from the liquid oxygen sub-
cooler. One storage tank (T301A,B,C) supplies nitrogen pressure for transferring
liquid oxygen from the propellant terminal liquid oxygen tanmk (T201) to the missile
liquid oxygen Ctanks. .

1-292. FUEL HANDLING EQUIPMENT. The fuel terminal components include the storage
tanks (nitrogen T510, RP1T110}, and necessary lines and valves required to perform
fueling operations. The tank and lines are blanketed with low-pressure nitrogen,
which minimizes explosion hazards and excludes air and moisture. A fuel transfer
pump, located in the central fuel storage access room, is controlled from the fuel
transfer panel. Totalizing flowmeters register the transfer of the fuel and prevent
overfilling of the missile fuel tanks. Fuel unloading and line drain pumps, located
in each missile silo, are used for unloading fuel from the missile and for draining
fuel lines.

1-293. CONTROL AND CHECKOUT EQUIPMENT. The propellant system AOE is controlled and
checked out by control-monitor group OA-2440 located on Level III of the equipment
terminal. The master launch and checkout assembly (6A2) performs readiness check-
out, selects modes of system operation, and controls emergency unloading operations.
The functions of the other propellant system control and checkout assemblies,
located within control monitor group 0A-2440, are listed in figure 1-63. Valve
position pushbutton indicators are located on the panels of the assemblies. These
indicators have the letters C and 0 engraved in them. The letters, in combination
with colored lamps under the translucent indicator face, indicate valve positions.

1-294, AIRBORNE EQUIPMENT. During missile flight, liquid oxygen and fuel are
supplied to the rocket engines by the airborne propellant equipment. Both stages
rely upon pressurized tanks (fuel and liquid oxygen) and turbopump assemblies for
the transfer of propellants. The propellant tanks are pressurized by helium gas
from the helium storage spheres in the liquid oxygen tanks. The helium passes
through the helium heat exchangers on the rocket engines; then, it passes through
the primary regulators, accumulators, and secondary regulators into the propellant
tanks.

1-295, STAGE I PROPELLANT EQUIFMENT. The Stage I propellant equipment includes a
liquid oxygen tank, a liquid oxygen tank vent-relief valve, a liquid oxygen tamnk
secondary regulator, a liquid oxygen high level sensor, a liquid oxvgen fill-drain
line and quick disconmect, a liquid oxygen tank pressure switch, two helium storage
spheres, a helium accumulator and related components, a helium fill line and quick
disconnect, a fuel tank, a fill-drain disconnect, a fuel tank secondary regulator,

a fuel tank pressure switch, & fuel tank vent-relief wvalve, two fuel storage shutoff
valves, and a gaseous nitrogen ground start line and quick disconnect.

1-296. STAGE II PROPELLANT EQUIPMENT. The Stage II propellant equipment is com-
prised of a liquid oxygen tank, twe liquid oxygen tank vent-relief wvalves, a liquid
oxygen tank secondary regulator, a liquid oxygen high level sensor, a liquid oxygen
fill-drain line and quick disconnect, a liquid oxygen tank pressure switch, a
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CHASSIS

FUNCTION

Missile fuel load and launch
assembly 541

Facility liquid oxvgen checkout
assembly 5A2

Missile liquid oxygen checkout
assembly 5A3
Missile liquid oxygen launch

control assembly 5A7

Facility liquid oxygen control
launch assembly 5A8

Propellant quantity monitor
assembly 6Al

Master launch and checkout
assembly BA2Z

Gas launch and checkout
assembly 6A3

Propellant quantity econtroel
checkout assembly 6A4

Enables the facility fuel contrel unit to load
and unload fuel from the missile, monitors the
fuel system airborne valves, and performs auto-
matic checkout of fuel system airborne valves.

Monitors liquid oxygen system facilities
components.

Ferforms automatic checkout of the liquid
oxygen system, and monitors the liquid oxygen
system airborne valves.

Contains circuit components for the liquid
oxygen checkout assembly 5A3.

Contains circuit components for facility liquid
oxygen checkout assembly 542,

Contains indicators to read out percent of
desired level of liquid oxygen for Stage I
and Stage II.

Serves as the master contrel panel for the
propellant system AGE, selects mode of system
checkout, performs readiness checkout, and
controls emergency unloading operations.

Performs automatic checkout of the helium
and nitrogen systems and monitors the helium
and nitrogen systems facility and airborne
valves.

Checks the operation of Stage I liquid
oxygen propellant quantity control assembly
6A7 and Stage II liquid oxygen propellant
quantity control assembly 6AS8.

Figure 1-63.

Table of Propellant System Control Assemblies
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helium storage sphere, a helfium accurulator and related components, a helium fL11
Line ard quick disconnect, sn ATPA liguid exygen container, a fuel cank, a fuel
£ill-drain quick disconnect, a feel tank secondary regulator, a fuel tank pressure
switch, a fuel tank vent-relief valve, a fuel storage shutoff valve, and a l-way
valve,

1-257. OPERATION. During alert statuge monitoring the PLPS monitors the missile
vent valves, and fill and drain valves for preset condieion; snd that CV-537,
CV-607, and CV-608 are not c¢losed. When the countdewn is initiated the PLPS auto-
matically controls the loading of liquid exygen and helium aboard the missile by
controlling the applicable valves throughout the launcher area and within the mis-
gile. Imn the event of an abort the PLPS asutomatically returns the missile and
propellant loading valves to a safe condicion. After shuedown, missile helium and
lox unloading is initiated manually at the appropriate pushbutton indicator and
conkrelled automatically by the FLPS lopic elzcuits.

1-238. FUEL TRANSFER. The transfer of fuel to the missile fuel tanks is a manual
operation and 1s controlled at the fuel transfer panel and assembly 5AL in control-
monitor group 2440. For simplicity of control and safety of operation, the two
missile stages are loaded sequentially rather than simultaneously. Flowmeters,

one mounted at the end of each fill line, monitor the flow of fuel, The flowmeter
will automatically shur off ehe fuel flow when the missile fuel tanks are full.

The pump is stopped manually by a pushbutton at the fuel transfer panel or auto-
matically upon the closing of the flowmeter. When fuel transfer operations are
complece, the fuel system 15 manually returned to the standby condition.

1-299. LIQUID OXYGEN TRANSFER. The missile liquid oxygen tanks are filled auto-
matically during launch operations. When a starct-propellant-leading signal is
received, the propellant system ADE sutomatfically cperates remote-controlled valves
to start liquid oxygen loading. Liquid oxygen is transferred to the missile by
pressurizing the liquid oxygen storage tank with nitrogen. Some liquid oxypen is
routed into the £i11 lines to reduce boll-off of liquid oxygen as it is transferred.
During low loading subcooled liquid oxvgen is routed into the taeks at a topping
flow rate to balance boil-cff and maintain the liquid oxygen tanks at a speclfic
lewval.

1-300. HELIUM TRANSFER. Heliuwm iz transferred to the missile automatically during
launch operations. The helium storage ¢¥linder pressure repgulating valve and che
celd line valve open to let helium flow through the helium cooler, the line filter,
and the umbilical connections to the airborne helium storage sphéres. The helium
etorage spheres are charged to a pressure of 3100 PSI. The cold helium supply is
maintained until the stop-topping signal is received. At that point, the cold line
valve closes, the warm Line end valve opens, &nd uncocled heliem at 3100 PSI is
transferred directly to the misegile for propellant tank pressurization. The warm
Line valve and the transfer pressure regulating valve close when the start-Stage-I-
engine signal is received.

1-301. PHREUMATIC OPERATION. Compressed air from the facility instrument air supply
system i& used to operate facility components. WNitrogem gas pressure 18 supplied

to the missile during countdown to actuate pneumatic valves and wmbilical dis-
connects and to purge the missile gas generator valve just prior to engine firing.
The flow of gas is automatically controlled by flow control and pressure regulating
valves.
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1-302. MISSILE LAUNCHER SYSTEM.

1-303. The launcher system provides structural support for the missile during

" launching, positions the missile in a launch (soft) or static (hard) configuration,
and positions the support equipment for launch or checkout. 1In addition, the
launcher system supplies propellants, liquid nitrogen, and helium to the missile
during countdown, transmits electrical and hydraulic power to the missile, provides
protection for personnel and equipment from environmental conditions and nuclear
attack, and incorporates monitoring checkout equipment.

1-304. SILO DOOR INSTALLATIONS. The silo doors provide access to the silo for mis-
sile emplacement and protect the silo equipment from environmental conditions and
nuclear blast. The doors are electrically controlled and hydraulically actuated.
Automatic operation is sequenced, controlled, and checked out by the launcher logic
circuitry. The doors may be operated locally for maintenance and checkout at the
tunnel entrance control stationm.

'1-305. When the doors are closed, the upper door lip overlaps the lower door lip.
This overlapping, together with the compression of the envirommental seal around the
edges of the doors, provides environmental protection for the silo.

1-306. Two hydraulic actuator cylinders operate the silo doors. Each cylinder is
mounted on a pivot bracket located on the door foundation. :

1-307. SILO DOOR FOUNDATION FITTING INSTALLATION. The silc door foundation fitting
installation consists primarily of the breakaway cylinders and hinge coverplates.

1-308. The breakaway cylinders are installed in recesses in the door foundation.
There are two cylinders for each door. The breakaway cylinders help raise the doors
in the initial stages of the opening cycle and alsoc help overcome loads caused by
ice or debris,

1-309. SILO DOOR HYDRAULIC SYSTEM. The power pack supplies hydraulic pressure to
the actuator and breakaway cylinders. Manual shutoff valves are located at various
points on the supply lines to permit total or partial isoclation of the supply system
for trouble analysis and maintenance. The hydraulic circuit for both doors is the
same. The system operates on 3000 PSI on the pressure side and 75 PSI on the return
side.

1-310. CRIB STRUCTURE AND ASSOCIATED EQUIPMENT. The crib structure and associated
equipment provide a rigid connection between the launcher platform, and the door
foundation and the missile silo during the launch sequence. When the launcher
system is hard, the crib structure is flexibly suspended to protect the missile from
ground shock. .

1-311. The crib structure is a steel framework mounted vertically within the mis-
sile silo. The crib structure consists of three main components: top support
members, crib sections, and crib base.

1-312. The crib suspeneion and locking mechanisms lock the crib in a level position
during tactical exercise, missile emplacement, and maintenance. When the silo is
soft and the launcher platform {s to be raised, the crib locks secure the crib rig-
1dly in place to provide a stable platform for moving the launcher platform and
launching the missile. The crib suspension and locking mechanisms contain the
spring assemblies, crib locks, and all the electrical and hydraulic equipment that
control and operate the crib locks. '
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1-313. LAUNCHER PLATFORM AND ASSOCIATED EQUIPMENT. The launcher platform and
associated equipment consist of the following major units: the launcher platform
assembly, the launcher platform drive power unit, and the launcher platform counter-
weight assembly. Each assists in raising or lowering the missile for launcher
maintenance, exercise, or launch.

1-314. The launcher platform assembly supports the missile in the silo, and carries
and supports the missile during ascent to the launch position. When the system is
in the hard condition, the launcher platform assembly is held in position by its own
weight and by that of the missile. The launcher platform assembly consists of the
following major components: launcher platform-to-crib locks and seals, missile
support installation, idler pulleys, flame deflectors, flame deflector extension,
flame deflector safety net, flame shielding, guide rollers, service platforms and
guard rails, water spray, and a base for the umbilical tower.

1-315. Four vertical and four lateral load locks secure the launcher platform to
the crib when the launcher platform has reached the upper end of its travel. The
locks absorb wind loads and engine thrust, and help support the weight of the
launcher platform and fueled missile.

1-316. Each vertical load lock consists of a T-shaped locking key, a hydraulic
motor, and a Worm gear assembly. When the actuator moter is energized, the worm
gear assembly rotates the locking key to engage two lugs mounted on the erib.

1-317. Each lateral load lock consists of wedge blocks and hydraulic cylinders.
When energized, the eylinders pull the wedges vertically against stationary wedges
on the launcher platform, completing the locking cycle.

1-318. When the launcher platform is raised to the launch position, the seals
shield the gap between the launcher platform and crib and between the crib and silo.

1-319. Three sections guard against the entrance of exhaust gases, water, and pro-
pellants to the crib area. The launcher platform is sealed by d horizontal deck
located directly under the flame deflector. The deck is pitched slightly from cen-
ter to permit liquid run-off. A flange mounted at the outer edge of the deck mates
with a compression seal when the flange is engaged.

1-320. The area between the launcher platform and the crib is sealed by the crib
deck. The crib deck is mounted to the top of the crib and contains the flange with
a strip of silicone sponge rubber on its outer edge. The flange on the deck meets
the flange on the launcher platform, forming a compression seal. Alsoc located on
the crib deck are two clearance areas for the closure door eylinders. These act as
sumps and contain drains to carry liquids away. The pitch of the crib deck guides
the liquid to the sumps.

1=321. The area between the top of the crib and the bottom of the door.foundation
is sealed by a silicone rubberized glass fabric which is secured to the outer edge
of the crib supports and to the outer edge of the door foundation opening. The gas-
ket is flexible and can withstand ground shock.

1-322. The support installation consists of four A-shaped support assemblies with a
missile release mechanism mounted omn each support assembly. To permit missile
emplacement, the missile release mechanism hold-down arm is removed. Once the mis-
sile is emplaced the hold-down arm is installed and tightened against the missile
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longeron fittings. During the launch cycle, the expleosive bolts mounted on the mis-
sile release mechanism free the hold-down arm, permitting the missile to rise from
the support assemblies.

1-323. A screw and spring mechanism extends the supperts during missile emplacement
and retracts them at missile lift-off. The retract mechanism contains lead washers
that absorb the shock of support retraction.

1-324. An idler pulley assembly includes support and guard brackets, support
blocks, a pulley, and an idler shaft and bearing. The idler pulleys, located at
each bottom ceorner of the launcher platform, guide the wire rope cables (part of the
drive mechanism) under and around the launcher platform. Each pulley has five
grooves, one for each wire rope. A guard bracket prevents the wire ropes from slip-
ping out of the grooves.

1-325. When the Stage I engines fire, the flame deflector acts as a scoop to direct
the exhaust flames and gases horizontally.

1-326. The flame deflector extension prevents fuel, liquid oxygen, and water from
entering the gap between the flame deflector and the ground line concrete. The de-
flector extension and retraction mechanisms are hydraulically actuated.

1-327. The flame shielding includes the launcher platform flame shielding and the
tower base shielding. The launcher platform shielding consists of flame plates,
shields, and supports mounted on the platform structure. It protects the launcher
platform and structurally-mounted equipment from the effects of Stage 1 engine ex-
haust. The tower base flame shielding consists of a plate and bracket arrangement
mounted on the umbilical tower base. The flame shielding extends from approximately
1 foot above the top of the launcher platform to 17 feet sbove the top of the
launcher platform. The flame shielding protects the tower base from Stage I ex-
haust.

1-328. The safety net is built of a flexible, non-combustible material. It is
secured to the pedestals by safety snap hooks and vibration-procf plate rings. The
safety net may be removed to provide access to the Stage I engines from the flame
deflector.

1-329. The water spray equipment (figure 1-64) consists of the flame deflector
spray, engine compartment spray, and associated nozzles.

1-330. The flame deflector spray cools the flame deflector befere the descent of
the launcher platform and prevents damage to wiring and other components. The mani-
fold, which contains nozzles and orifices, spans the width of the flame deflector.

1-331. The engine compartment spray cools the Stage I engines compartment in the
event of an abort after engine firing before lift-off. The spray manifold is on a
plane immediately above the engine exhaust and is protected by the flame shielding.

1-332. Both the engine compartment and the flame deflector spray manifold with
their associated piping, fittings, and valves are secured to the launcher platform
structure. Both manifolds are connected to a common wWater supply by a coupling,
consisting of two self-aligning halves. The mechanism also includes an automatic
valve which automatically turns the flow of water on or off. The service discon-
nect automatically engages and disengages with the raising and lowering of the
launcher platform.
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1-333. The guide roller assemblies enable the launcher platform to raise or lower
smoothly, counteracting any forces due to wind, sheave friction, or center of grav-
ity eccentricity. The assemblies consist of four large and one small guide rollers.
They are mounted on the launcher platform structure. Both large and small guide
roller assemblies consist of a mounting bracket, two guide roller shafts, two spher-
ical roller bearings, and various bearing and shaft retainers.

1-334. RE-ENTRY VEHICLE SYSTEM.

1-335. The Mark &4 re-entry vehicle system consists of a re-entry vehicle and its
associated ground equipment. The re-entry vehicle is connected to the ground equip-
ment through the missile electrical cabling and connectors (interfaces).

1-336. The external contour of the re-entry vehicle is designed so that an aero-
dynamic righting moment occurs at the start of the re-entry regardless of the angle
of attack. Spin fins impart a rotating moment to the vehicle to maintain the de-
sired trajectory. The external surface of the re-entry vehicle is covered with an
ablative type heat shielding material.

1-337. The re-entry vehicle houses the missile payload, protects it during re-entry
into the atmosphere, fuses and arms the warhead, and transports the paylead to the
target area during the final portion of flight. The structure consists of a nose
section, center section, and after section. Functional systems include a separation
system and an arming-fuzing system. Prearming of the warhead occurs at a predeter-
mined position during flight upon receipt of a signal from the ground guidance
system.

1-338. The re-entry vehicle is held in place on the second stage airframe by ten-
sion applied through the separation mechanism to a tension cone. The cone firmly
grasps the flare of the re-entry vehicle and provides for electrical interface with
the missile airframe. When the separation command is received the separation mecha-
nism releases the tension on the cone, causing it to spring apart and free the re-
entry vehicle. The electrical interface is broken at this time.

1-339. GROUND EQUIPMENT. The re-entry vehicle ground equipment consists of aero-
gspace operating equipment (AOE) and aerospace ground equipment (AGE). The ACE is
used to program re-entry vehicle operation and to monitor re-entry vehicle opera-
tional readiness. The re-entry vehicle AGE includes both mechanical and electrical
equipment. The mechanical equipment is used to handle components of the re-entry
vehicle during transport, assembly, checkout, disassembly, and installation. The
electrical equipment is used to check out the components of the re-entry vehicle
during assembly and installation.

1-340. The re-entry vehicle aerospace operating equipment (AOE) sets the airburst
switch in the re-entry vehicle for the programmed burst altitude and te establish
alirburst range. The AQE also monitors the ready or fault status of selected cir-
cuits within the re-entry wvehicle system.

1-341. The AOE is mounted in one rack of control-monitor group 0A-2440 located on
Level IIL of each equipment terminal. This rack contains five AOE assemblies,
three blank assemblies, and a blower assembly for cooling the operative assemblies.

1-342. The five AOE assemblies include a control indicator, a monitor indicator, a

self-test indicator, a fuze-set programmer, and a digital-to-decimal converter.
The five assemblies operate as a unit; each one is dependent on the other four as-
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semblies for normal performance of its specific functions. The equipment has self-
test capability for isolating malfunctions to the assembly level.

1-343., The burst selection function of the AOE selects groundburst and airburst in
the re-entry vehicle and, if airburst, selects a burst altitude and range. The
signals that actuate the fuze-setting mechanism of the re-entry vehicle originate
from the target control system of control-monitor group OA 2439 in the control cen-
ter and are transmitted to the AOE in the equipment terminal. There are no provi-
sions in the AOE for introducing a fuze-setting signal other than through the launch
control system. The signals transmitted from the target contrel system are in madi-
fied digital form. Appropriate circuits in the AOE convert the digital input to the
decimal form that can be used by the re-entry vehicle for setting the airburst
switch.

1-344. The monitoring function of the AOE includes monitoring the continuity of
safety circuits within the re-entry vehicle. Continuity within the safety circuits
results in a go (ready) indication appearing in the appropriate re-entry vehicle
indicators. The fuze setting is monitored during the fuze-setting operation and is
a representation of the chronological order of the setting procedure and the con-
tinued integrity of the fuze-setting circuit. These monitors function during both
the readiness checkout and countdown.

1-345. The monitoring and burst-setting circuits of the re-entry vehicle AOE are
provided with self-test circuits. Self-testing is divided into two related opera-
tione. The first is a functional test in which the fuze setting mechanism is exer-
cised and the second is a fault recognition test in which simulated fault conditions
are introduced into the circuits. An associated panel light identifies the assembly
in which a fault condition exists.

1-346. LAUNCH SEQUENCER.

1-347. The launch sequencer contains four launch control and status system assem-
blies. They are the launch sequential timer assembly, launch sequence controller
assemblies number 1 and 2, and the launch sequencer filter assembly. The launch
sequencer controls, sequences, and monitors the related systems during launch count-
down, exercise, and shutdown operations. It monitors the maximum time allowed for
the above operations, the go/no-go status of the associated missile and facility,
and controls the lower launcher operation. Detailed operation of the assemblies is
classified and can be found in the launch control and status system function manual,
T,0, 21-5M68-2J-15-1 or T.0, 21-SMbB-2J-15-2.

1-348. CONTROL CENTER CIRCUITS.

1-349. The control center circuits consist of circuit assemblies in control-monitor
group 0A-2439. The assemblies function as a unit to distribute signals between
equipment in the contrel center and equipment in other parts of the launch complex.
Command and status signals generated by the functional systems at each of the three
missile launchers, the facility damage control system, and the ground guidance sta-
tion are distributed by the control center circuits to the corresponding indicators
on the panels of the launch control console and the launch complex facilities con-
sole. The control center circuits include the logic circuitry for iscolation of
signals from the ground guidance station, for the interlock of the launcher raising
and lowering sequence for each of the three missile launchers, for control of the
manual missile and facility no-go signal from the facilities console to the corres-
ponding missile launcher, and for the actuation of the hazard-alert buzzer in the
facilities console.
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1-350. The control center circuit assemblies consist of three control center cir-
cuits launcher assemblies (designated as 1, 2, and 3) and a control center circuits
common assembly.

1-351, Control monitor group OA-2439 contains a control center circuit hazard warn-
ing assembly in addition to the other control center circuits assemblies. The con-
trol center circuits hazard warning assembly receives signals from the LCFC. The
assembly sends signals to the facility above ground hazard lights to change color
for appropriate above ground hazard conditions. It also sends coded signals to the
facility warning horns located above ground and lights the respective indicators on
the LCFC. ’ '

1-352; CONTROL CENTER CIRCUITS LAUNCHER ASSEMBLY. The control center circuits
launcher assembly controls the energizing and de-energizing of the indicators on the
launch console and on the facilities console in accordance with the status signals
generated by the three control-monitor groups at each equipment terminal, the ground
guidance station, and the launch complex damage control system. Command and status
signals generated by the functional systems at each of the three missile launchers,
the facility damage control system, and the ground guidance station are distributed
by the control center circuits to the corresponding indicators on the panels of the
LCC and the LCFC. The control center circuits also control the manual missile and
facility mo-go signal from the facilities console to the corresponding missile
launcher, and control actuation of the facilities console hazard alert buzzer.

1-353. CONTROL CENTER CIRCUITS COMMON ASSEMBLY. The control center circuits common
assembly contains the interlock circuits that prevent raising and lowering of more
than one launcher platform at a given time. This assembly also distributes ground
guidance no-go, handover, not-ready, loop-check complete, and in-progress signals
between the launch control and status equipment in the control center and the launch.
sequencer in the equipment terminal and ground guidance statiomn.

1-354. The control center circuits common assembly is equipped with pushbutton in-
dicators and selector switches that display, select, and initiate a system checkout
for each vital circuit of the launch control and status equipment. The vital cir-
cuits inelude circuitry which inter-changes information between the launchers and
circuitry which applies launch sequence information to the ground guidance system
during countdown. In addition to initiating system checkout of the vital contrel
center circuits, the pushbutton indicators provide gofno-go displays of the status
of the vital control center circuits for each missile launcher.

1-355. TARGET CONTROL. The target control in control-monitor group 0A-2439 con-
sists of three target card reader and legic assemblies (one for each missile
launcher). These assemblies receive target selection signals from the launch con-
sole. Each assembly consists of a card reader and logic circuits that select, read
out, and verify (by coded punch-hole type cards) the target information for the re-
entry vehicle AOE. The target information contained on the card must be compatible
with the target information in the guidance system. The three target card reader
and logic assemblies are identical, and each assembly is supplied with three target
cards. The cards are color coded blue, white, or yellow for association with mis-
giles in launchers 1, 2, and 3 and target card reader and logic assemblies 1, 2, and
3 respectively. A corresponding color strip identifies target card reader and logic
assembly and the associated target selector knob on the launch console. A target
card is inserted in each of the three card readers, which are located on the front
panel of the assembly. The target card is locked in place by pressing a PUSH TO
CLOSE pushbutton actuator on the front of each card reader, Pressing the actuator
also closes electrical contacts to complete the necessary circuitry for targeting
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control. When the proper target card is inserted correctly and locked, the card
status indicator for that card lights green. The card status indicator lights red
if a card is inserted improperly. White lamps behind the target cards light when
the corresponding target is selected from the launch console. A spring-loaded key
lock is provided to unlock each PUSH TO CLOSE pushbutton actuator for removal of
the target cards.

1-356. CONTROL CENTER POWER SUPPLY. The control center power supply in control-
monitor group OA-2439 consists of three assemblies that function as a unit to deve-
lop 28 VDC power. The 2B VDC power is provided for launch control and status sys-
tem equipment in control room 2 (VAFB); indicator lamp verification circuits of
launch consoles and facilities consoles; checkout of control center circuits;
launch complex damage control system sensors, logic circuits, and associated equip-
ment; and for contact closure signals from the guidance equipment to its corres-
ponding control and checkout equipment. The three assemblies that make up the con-
trol center power supply include a 28 VDC power supply, a 28 VDC standby battery,
and a power control assembly.

1-357. 28 VDC POWER SUPPLY ASSEMBELY. The 28 VDC power supply assembly is a trans-
' former-rectifier power supply that converts 115 V, 60 CPS, 3-phase power to 28 VDC
power. A temperature sensing device to detect overheating is included in the power
supply assembly.

1-358. 28 VDC STANDBY BATTERY ASSEMBLY. The 28 VDO standby battery assembly serves
as a source for 28 VDC power if a failure occurs in the 28 VDC power supply assem-
bly. The standby battery assembly includes a sensing circuit, a nickel-cadmium
storage battery, and a battery charger.

1-359, The sensing circuit controls the application of voltage from the 28 VDC
power supply assembly to the load bus. The sensing circult transfers the load from
the power supply assembly to the standby battery assembly when the sensing circuit
detects a failure or out of tolerance condition in the power supply assembly output
voltage. The power supply assembly DC output is out of tolerance when it is less
than 27.5 V or more thanm 32.5 V.

1-360. The nickel-cadmium storage battery is a chargeable storage battery that is
capable of withstanding a minimum of 100 cycles of charge and discharge. The bat-
tery supplies the load bus with an output of 27 to 32.5 VDC at 10 amperes for 30
minutes. A BATTERY OUTPUT circuit breaker on the front of the standby battery
assembly protects the battery from overloads.

1-361, The battery charger maintains the nickel-cadmium storage battery in a fully
charged condition when the battery is not connected to the load bus. The charger
can fully charge a discharged battery in 8 hours. The rate ot charge is controlled
to maintain the battery in a non-gassing condition. A STORE-USE switch inside the
standby battery assembly, when manually actuated, connects or disconnects the
charger and the battery.

1-362. POWER CONTROL ASSEMBLY. The power control assembly controls the operation
of the 28 VDC power supply assembly and the 28 VDC standby battery assembly. The
power control assembly contains the controls and indicators to regulate input and
output power to check the operation of the 28 VDC power supply assembly. The power
control assembly also contains manually operated circuit breakers for the control
center 28 VDC power distribution circuits. A LOAD TRANSFER RECT ON LINE pushbutton
indicator, when pressed, connects the 28 VDC power supply to the load bus. At this
time, the pushbutton indicator lights white and remains on until the power supply is
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disconnected from the load bus or until the BAT ON LINE pushbutton indicator is
pressed. When the BAT ON LINE pushbutton indicator is pressed, the 28 VDC power
supply is disconnected from the load bus and the 28 VDC standby battery is connect-
ed. The BAT ON LINE pushbutton indicator lights red and remains on until the
standby battery is disconnected from the load bus.

1-363. TIME DISPLAY BOARD.

1-364. The contrel center time display board (figure 1-65) includes one standard
24-hour military eclock, one residual time indicater for each launcher, one direct
reading clock for each launcher, three control assemblies, and ENABLE/DISABLE indi-
cators that indicate if it is possible to launch a missile.

1-365, RESIDUAL TIME INDICATOR. The residual time indicator is a 1000-second clock
with primary and secondary sweep hands. The primary hand makes one revolution of
the dial in 1000 seconds and the secondary hand makes one revolution of the dial in
10 seconds. The residual time indicator is started by the launch sequencer at the
start of the countdown when the launch control conscle LOAD PROPELLANTS pushbutton
indicator is pressed. At each countdown hold point, the residual time indicator is
stopped and restarted when the countdown is resumed.

1-366. DIRECT READING CLOCK. The direct reading cleck is a digital clock with
three digits for minutes and two digits for seconds. The clock is started, stopped,
and reset to zero by the launch sequencer. At each countdown hold point, the clock
is automatically started and runs until the countdown is resumed.

1=367. CONTROL ASSEMBLIES. The three control assemblies, one for each residual
time indicator and direct reading clock, are located inside the time display board.
These assemblies contain relay logic circuits which couple control signals from the
launch sequencer and power distribution panel of the control-monitor groups to each
residual time indicator and direct reading clock.

1-368. ENABLE AND DISABLE INDICATORS. The ENABLE and DISABLE indicators indicate
if a missile may or may not be launched. These indicators are part of a remotely
controlled system designed to prevent the inadvertent or unauthorized launch of a
missile. The DISABLE indicator is normally lighted, indicating that a missile can-
not be launched. 1If the ENABLE indicator is lighted a missile may be launched.

1-369. HYDRAULLIC SYSTEM.

1-370. The hydraulic system includes ground and airborne hydraulic equipment. The
ground hydraulic equipment supplies filtered and demulsified hydraulic fluid under
pressure to the airborne equipment during checkout and countdown. During flight,
the airborne egquipment provides the hydraulic power to position the Stage I and
Stage II thrust chambers and to rotate the vernier nozzles at the command of the
flight control system.

1-371. GROUND EQUIFMENT. The ground equipment consists of hydraulic pumping unit
A/E27A-2 and the plumbing that connects the unit to the missile. The ground opera-
ting equipment supplies hydraulic fluid to both missile stages for filling and
flushing the airborne equipment and maintains a continuous flow of hydraulic fluid
to the airborne equipment during hydraulic system checkout and countdown.

1-372. Hydraulic pumping unit A/E27A-2 is a console type unit located on Level II
of the equipment terminal. The unit may be operated either remotely by the electri-
cal system or locally from its own control panel. During electrical system check-
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out and launch countdown, the unit starts automatically in responce to signals from
the launch sequencer. In addition to a reserveir, pressure gages, a temperature
gage, flow direction valves, and a fire extinguisher, the unit contains a main fluid
gircuit and an auxiliary fluid circuit.

1-373. The main fluid circuit supplies hydraulic fluid at regulated flows of
approximately 10 GPM to Stage I and 5 GPM to Stage II, at a pressure of 3250 PSI. A
suction filter in the main circuit, between the reservoir and the main pump, removes
40-micron size particles from the fluid. The outlet line from the main pump con-
tains two high pressure filters in series.

1-374. The main hydraulic pump is an axial-piston, variable volume, pressure com-
pensated unit capable of delivering hydraulic fluid at a flow rate of 18 GPM at a
pressure of 3250 PSI.

1-375. The auxiliary fluid circuit contains a filter pump and a demulsifier filter.
The auxiliary fluid circuit is used to break up water emulsions within the hydraulic
fluid,

1-376. The ground equipment plumbing directs pressurized hydraulic fluid to the
missile in both the stored (in-sile) and raised (launch) positions for Stage I and
in the stored position only for the Stage II. A pressure and a return line for each
missile stage is routed from the hydraulic pumping unit through the utilities tunnel
to an interface at the missile silo wall.

1-377. The hydraulic umbilical disconnects are mechanical self-sealing units that
are disconnected from the missile by lanyards. The Stage II hydraulic umbilical
disconnects are released as the launcher platform raises the missile to the launch
position. The Stage I hydraulic umbilical disconnects are released at missile

lift off,

1-378. AIRBORNE EQUIPMENT. The airborne hydraulic equipment provides a continuous
flow of hydraulic fluid during flight. Pressurized hydraulic fluid is supplied to
the servo-actuators, which position the rocket engine thrust chambers and vernier
nozzles in accordance with signals received from the flight control system. Each
stage of the missile contains a separate grouping of hydraulic components.

1-379. All components of the Stage I hydraulic equipment (figure 1-66) are located
in the Stage I engine compartment. These components consist of a hydraulic pump, an
accumulator and reservoir unit, four booster engine servo-actuators, a fluid level
switch, and a pressure transducer.

1-380. The hydraulic pump is mounted on the turbopump accessory drive pad of
rocket engine subassembly number 2. The pump is capable of supplying 15 GPM at a
pressure of 3000 PSI.

1-381. The accumulator and reservoir unit consists of an accumulator, a reservolir,
and a reservoir level switch. The unit maintains the required fluid level within
the Stage I hydraulic components, dampens pressure fluctuations, maintains return
pressure, and provides a means of measuring fluid level.

1-382. The regulator assures an asmple supply of fluid to the pump and absorbs
pressure surges during actuator motion. If the hydraulic pump fails, the accumula-
tor portion of the regulator will supply pressure for the servo-actuators so that
thrust chamber positioning control will be maintained for a short time.
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1-383. The Stage I rocket engine (booster engine) requires four hydraulie gervo-
actuators to position the two thrust chambers. Each thrust chamber has one servo-
actuator for yaw control and one for pitch control. Each servo-actuator contains a
cylinder and piston, a servo valve, and a linear follow-up potentiometer.

1-384. The cylinder is attached to the engine frame and the piston is connected to
the thrust chamber gimbal actuation arm. As the piston moves, due to the pressure
differential within the cylinder, the thrust chamber is positioned by the gimbal
actuation arm.

1-385. The servo valve controls the flow of hydraulic fluid into the cylinder.
Signals from the flight control system actuate the valve, which restricts the flow
of fluid to one side of the piston. This restriction in fluid flow creates a pres-
sure differential within the ecylinder and vesults in piston movement in the direc-
tion of the lower pressure. As the piston moves, it positions an internal wiper arm
on the linear follow-up potentiometer. When the movement called for by the flight
control system is made, the potentiometer balances an electrical circuit and the
servo valve returns to neutral. At this time, the flow of hydraulic fluid to both
sides or the piston is equal and piston movement ceases.

1-386. The level switch is mounted on the bottom of the regulating unit and sends a
regulating unit level in-limit or out-of-limit signal to the hydraulic pumping unit
panel and the electrical system.

1-387. All components of the Scage II hydraulic equipment (figure 1-67) are located
in the Stage II engine compartment. These components consist of a hydraulic pump
and motor, two sustainer engine servo-actuators, four vernier nozzle servo-
actuators, an accumulator and reserveoir unit, pressure switches, and a fluid level
switch.

1-388. The functions of the Stage II accumulator and reserveir unit, pressure
switches, and level switch are identical to the corresponding components used on
Stage I.

1-389. The hydraulic pump in Stage IL is an electric motor-driven variable-
displacement, axial-piston pump. The pump motor is powered by a 28 VDC airborne
battery and is coupled to the pump through a speed-reducer gear train. The pumping
mechanism of the hydraulic pump consists of a drive shaft, pistons, and a block
assembly, A spring-loaded pilot valve pressure-controller is mounted externally on
the pump. Fluid delivery is 5 GPM at 3000 PSI. A pressure transducer (mounted as
part of the IRRS kit on VAFB missiles only) monitors pump outlet pressure for tele-
metering instrumentation.

1-390. The Stage II rocket engine thrust chamber (sustainer engine) requires two

‘hydraulic servo-actuators to position the thrust chamber. One servo-actuator for

yaw movement and one for pitch movement are mounted between the thrust chamber and
the engine frame. The sustainer emgine servo-actuators are similar to the booster
engine serve-actuators and cperate in the same manner.

1-391. A vernier nozzle servo-actuator positions each vernier nozzle in accordance
with signals received from the flight control system. Each servo-actuator consists
of two cylinders and two pistons, a servo valve, and two linear potentiometers. The
pistons are connected to a common drive cable, which is rigged over a cable drum onm
the vernier nozzle. When the servo valve restricts the flow of fluid to one
cylinder of the servo-actuator, the piston in the other cylinder retracts and pulls
the drive cable, causing the vernier nozzle cable drum to rotate and position the
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vernier nozzle to the proper angle for attitude correction. Simultaneously, the
opposité end of the drive cable extends thg other piston of the servo-actuator. As
the pistons move, they position a wiper arm on each linear follow-up potenticmeter.
When the vernier nozzle movement called for by the flight control system is made,
the potentiometers balance an electrical circuit, and the servo-valve returns to
neutral, At this time, the flow of hydraulic fluid is equalized to both cylinders,
and piston movement ceases. "

1-392. OPERATION. The hydraulic pumping unit is started during the countdown when
a start-hydraulics signal is sent from the launch sequencer. The signal is re-
ceived by the electrical system which starts the hydraulic pumping unit after the
missile air conditioner has started and power has been applied to the missile elec-
trical buses. The start-hydraulics signal is autematically initiated by the launch
sequencer 180 seconds after the missile launch officer presses the launch control
console LOAD PROPELLANTS pushbutten indicator.

1-393, After the RAISE LAUNCHER pushbutton indicator has been pressed, the Stage IL
hydraulic pump motor is started, the launcher platform is raised, the Stage II hy-
draulic umbilical disconnects are released, and the hydraulic pump motor battery is
activated.

1-394. When the LAUNCH pushbutton indicator is pressed, ground power is removed
from the missile buses, missile power is applied, the Stage I engine starts, and the
engine operates the Stage I hydraulic pump. As the missile leaves the launcher
platform, the Stage I hydraulic umbilical disconnects are released.

1-395. During Stage I flight operation, a turbine in the number 2 thrust chamber
turbopump assembly drives the hydraulic pump through an accessory-drive gear train.
Hydraulic fluid from the pump enters the accumulator portion of the regulating unit,
which dampens pressure surges. The fluid is then routed to the booster hydraulic
actuators. A servo valve in each actuator responds to signals from the flight con-
trol system and controls hydraulic fluid flow through the actuator. From the
actuators, the fluid is returned to the regulating unit reservoir and then recycled
by the hydraulic pump.

1-396. During Stage I and Stage II flight, the Stage II hydraulic pump motor is
powered by the hydraulic pump motor battery. During Stage I operation, the sustain-
er engine servo-actuators are electrically locked in a neutral position by the
flight control system. At stage separation the servo-actuators are unlocked, allow-
ing them to position the sustainer thrust chamber in accordance with signals from
the flight contrel system. In addition to the sustainer engine servo-actuators,
Stage II has four vernier nozzle servo-actuators that position the vernier nozzles
in response to signals from the flight control system.

1-397. MISSILE AIR CONDITIONING SYSTEM.

1-398. The missile air conditioning system (figure 1-68) provides conditioned air
to the Stage II transition, between tanks, and engine compartments. The conditioned
air maintains environmental temperatures necessary to the accuracy and reliability
of the guidance, control, electrical, and propulsion components during checkout and
launch operations. The system consists of the missile air conditioner A/F32C-5, the
air conditioning ducting, and the air conditioning disconnects.
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1-399. MISSILE ALR CONDITIOMER. The missile air conditioner is located on Level I1
of the equipment terminal. Flush mounted hinged doors and panels cover the oper-
ating controls. The refrigeration, chilled water, hot water, and air flow compo-
nents are enclosed and protected by removable access panels.

1-400. The chilled water circuit supplies water to a chilled water coil for cooling
and dehumidifying incoming air and to the condenser for the condensation of high
pressure gas. The chilled water coil is constructed of copper tubes and fins. The
cooling capacity of the coil is 237,600 BTU/HR.

1-401, The hot water circuit supplies water to a hot water coil for the heating of
conditioned air. The hot water coil is constructed of copper tubes and aluminum
fins. 'The heating capacity of the coil is 205,000 BTU/HE.

1-402. The air flow circuit consists of a blower and the ducting required to induct
air from the atmosphere, direct it through the air conditioner, and distribute it to
the missile. Electrical controls maintain the proper volumes of discharged condi-
tioned air. '

1-403. ELECTRICAL CONTROL CIRCUITS. Six electrical control circuits operate and
check the missile air conditioning system. GSome of the electrical controls are
located on the air conditioner control panel and the missile air conditionmer control
panel. Other electrical controls are located on control-monitor group OA-2438 on
Level III of the equipment terminal. The remaining electrical controls are located
on power switchboard JEU-7 on Level IV of the equipment terminal.

1-404. OPERATION. The missile air conditioning system is placed in operation
automatically when the missile launch officer presses the LOAD PROPELLANTS push-
button indicator on the launch contrel conseole. Intake air is blown through the
chilled water coil and the evaporator where it is dehumidified and cooled. Fart of
the cold, dry air is then discharged through the cold air outlet. The remaining
cold air is reheated at the hot water coil. The hot, dry air is then discharged
through the hot air outlet. The conditioned air flow is illustrated in figure 1-69.

1-405. COMMUNICATION SYSTEM.

1-406. The communications system within the Titan I missile weapon system provides
a means for integrating communications activities, such as command communications
vital to launch functions, and maintenance communications required for location and
repair of weapons system malfunctions as well as coordinating maintenance activi-
ties. This system also integrates security communications for visitor control and
for movement of personnel and material, administrative communications for routing
administrative operations, and emergency communications for reporting accidents and
_other emergencies. The communications system consists of communications paths and
communications equipment. The primary alerting system provides alert and strike
commands from SAC to all launch sites.

1-407. INSTRUMENTATION AND RANGE SAFETY SYSTEM FACILITIES (VAFB).

1-408. Instrumentation and range safety requirements are satisfied by a ground re-
ceiving station etc. The ground receiving station receives telemetered flight per-
formance data from the airborne instrumentation system and a range safety system,
which tracks the missile during flight and initiates command destruct signals if
missile performance is erratic. The system includes an instrumentation control
center building, a mobile telemetry station, a command destruct building, radar
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tracking facilities, and two angle-measuring equipment-correlation tracking and
ranging (AME-Cotar) fields.

I-409. The fixed telemetry receiving and recording station monitors pre-launch mis-
sile telemetry equipment and receives and records telemetered in-flight missile
data. The station also contains sufficient test and auxiliary equipment to assure
the proper functioning of the ground telemetry componemnts. In-flight tracking of
missiles is performed by an M2 optical tracker. A telemetry receiving antenna is
slaved to the M2 optical tracker by a telemetry antenna system operated by remote
control.

1-410. MOBILE TELEMETER STATION.

1-411. The mebile telemetry station contains test and auxiliary equipment for
checking out the airborne telemetry and destruct equipment and the receiving-
recording equipment at the fixed telemetry station. Equipment contained in the
mobile station is identical to that of the fixed station plus additional telemeter-
ing, recording, and listing facilities.

1-412. COMMAND DESTRUCT FACILITIES.

1-413. The command destruct building and the attached antenna tower houses the
standard transmitters, power amplifiers, and antenna equipment. To insure relia-
bility of operation, two 500-watt transmitters (primary and secondary) provide power
to the antennas. For transmission of command destruct signals to a missile within a
30-mile radius, the power is supplied to the lower power omnidirecticonal antenna.

As the missile passes the 30-mile radius, a variable timer switches transmitter
power to a 10 KW amplifier and the directional antenna. The variable timer is
started at the instant missile flight begins. The timer is equipped with a manual
override to permit manual operation, if desired.

1-414. RADAR TRACKING FACILITIES.

1-415. Radar tracking facilities consist of an AFMIC MOD III radar set, two
AN/MPS-19 radar sete, and a Mark 51 optical gun director for acquisition of initial
missile lift-off. Each radar set is equipped with sinecosine potentiometers to con-
vert azimuth, elevation, and range shift position to DC voltages for use with an
analog-polar-to-cartesian-converter-plotting board display system.

1-416. AME-COTAR FLELDS.

1-417. There are two AME-Cotar antenna fields located approximately 6 miles apart.
A& building located near each antenna field contains the Cotar equipment.

1-418. RADAR SURVEILLANCE SYSTEM AN/TPS5-39(V).

1-41%9. PURPOSE.

1-420. The radar surveillance system AN/TPS-39(V) (figure 1-70) provides an audible
and visual indication of the presence of an intruder in restricted areas of United
States Air Force installations. This surveillance function is accomplished by a
combination of components in a configuration suited for a particular installation.
The equipment may be arranged to perform four types of radar surveillance. These
four types are designated class A, B, C or D surveillance. The class A surveillance
detects intrusions around the perimeter of a specific area. The class B type of
surveillance detects intrusions within the specific area. Class C surveillance is
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accomplished in such a manner that entry through a port is detected. Class D sur-
veillance is similar to class B, except a greater area is under surveillance.

1-421. DESCRIPTION.

1-422., Radar surveillance system AN/TPS-39(V) can detect intrusions in areas where
the longest distance between antennas does not exceed 200 feet, and the shortest
distance between antennas is not less than 10 feet. Primary power is supplied to
receiver and annunciator power supplies, which then provide operating power.to the
other components of the system throukh interconnecting cables.

1-423. A continuous wave, umnmodulaté&d RF signal is generated by the transmitter
(figure 1-71) oscillator, divided info signals of equal magnitude by the power di-
vider (located inside the transmitter), and applied to the transmitting antennas.
The outputs from the transmitting anteénnas are received by the receiver set (figure
1-72) and transferred to the power colbiner where they are combined and applied as
one signal to the tuner-mixer-detectokr. The cutput of the tuner-mixer-detector to
the receiver is a steady DU signal. When an intruder moves through the area between
a transmitting antenna and a2 receiving antenna, a portion of the transmitter RF
signal is deflected by the intruder and arrives at the receiving antenna slightly
out of phase with the transmitter signal, resulting in an BF signal modulated by the
movement of the intruder. The tuner-mixer-detector detects the modulation as a sub-
audio AC signal. When the AC signal is received, an alarm is initiated by the
receiver. The receiver also initiates an alarm any time the RF signal is not re-
ceived, denoting a tramnsmitter failure. Figure 1-73 illustrates a class A antenna
group, and figure 1-74 illustrates the components within a receiver group.

1-424., The alarm signal is transmitted to the annunciator (figure 1-753) by the
receiver. The annunciator causes an alarm bell to sound and an indicator, located
on its front panel, to light. In addition, an alarm indicator lights on the launch
contrel console. The alarm bell and the indicator on the launch control console in-
form operating personnel that an intrusion into a designated area has occurred. The
indicator on the annunciator panel shows the particular area of intrusion, since it
gignifies which receiver has transmitted the alarm signal. Figure 1-76 illustrates
annunciator power supply and components.

1-425. System and component operating capabilities are contained in figure 1-77.

1-426. MAINTENANCE PLAN.

1-427. The weapon system maintenance plan is designed to provide maximum support
through organizational maintenance and depot maintenance. Organizational mainte-
nance is divided into two levels: organizational level, which includes removal and
installation of components; and field level, which includes repair of removed compo-
nents. Depot maintenance consists of maintenance beyond organizational maintenance
capabilities such as major modifications and overhaul of equipment.

1-428. ORGANLZATIONAL LEVEL AND FIELD LEVEL MAINTENANCE.

1-429. Organizational level and field level maintenance is that maintenance author-
ized and performed within the operational squadron on its assigned equipment.

{Text continued on page 1-141)
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Section 1

Frequency Trange
Type of operation

Range and coverage

Aceuracy

Class A antenna characteristies
Class B antenna characteristics
Class C antenna characteristics
Class D antenna characteristics

Sensitivity and selectivity

Transmitter power ocutput

Modulation characteristics

1710 to 1760 MC

Continuous wave, bistatic detection.
Detects intrusions in areas where long-
est dimension between antennas does not
exceed 200 feet, and shortest dimension
ig not less than 10 feet.

Detects human intrusions inmto semsitive
area with 0.1 to 5 CPS variations from
the center frequency.

Parabolic reflector.

Modified corner reflector.

Corner reflector.

Two class B antenna reflectors.

Detects doppler frequency shifts from
0.1 te 5 CPS from the center frequency

within the detection area.

0.3 watt to 2 watts per operating
system,

Continuous wave, unmodulated.

Figure 1-77. Table of Radar Surveillance System AN/TPS-39(V) Capabilities
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Paragraphs 1-430 to 1-435

(Text continued from page 1-133.)

1-430. Organizational level maintenance includes normal sgquadron functions such as
readiness checkout, daily inspections, storage inspections, routine launch site
servicing, preventive maintenance, and the removal and installation of specific
components for the purpose of achieving operational readiness.

1-431., Field level maintenance includes functions such as bench maintenance, mobile
maintenance, mating of missile stages, mating of re-entry vehicle and missile,
periodic inspections, recycle maintenance on repairable items removed from missiles
and ground equipment, technical order compliance, and reclamation and repair of
components and parts.

1-432. Organizational level and field level maintenance is authorized for compo-
nents of the airborne and ground equipment. Both levels of maintenance are per-
formed at the launch complex and at the MAMS. Regardless of the area in which the
equipment is located, the extent of authorized maintenance is limited by persomnel
skills, facilities, tools, test equipment, and equipment design.

1-433. Maintenance performed on the airbornme and ground equipment at the launch
complex consists of the following:

a. Periodic maintenance and servicing of components.

b. Testing to insure minimum performance standards.

¢. Performing trouble analysis and isolating faulty components to the smallest
replaceable unit, replacing faulty units, aligning and calibrating replacement
units, and performance testing components to insure their being in a state of readi-

ness required for all equipment within the complex.

1-434. Maintenance performed on the airborne and ground equipment at the MAMS con-
sists of the following: :

a. Making initial inspections and service checks on the missile and on replace-
ment components.

b. Isolating malfunctions in items received from the launch complex, repairing
the components, if possible, and aligning and calibrating components after repair.

¢. Making periodic inspections and checking shelf (spare) components.

d. Maintaining test benches used in field level maintenance.

e. Repairing and calibrating test equipmént.
1-435. AIRBORNE EQUIPMENT. Organizational level maintenance of airborne equipment
is authorized. Field level maintenance of airborne equipment is authorized if the
components are not in the following categories:

a. A sealed uvnit (unless maintenance is specifically authorized) .

b. Batteries.

¢. A gyro or some other finely machined, delicate unit.
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Paragraphs 1-436 to 1-440

d. A motor armature or stator that requires winding.

e. An item that becomes uncalibrated during repair, and recalibration requires a
static firing or operation under simulated £light conditions.

f. An item that affects engine alignment and positioning.
g. High pressure spheres.

h. Major structural members that affect alignment or structural Strength-such as
stiffener rings, longitudinal members, and braces.

i. Ordnance items,

4. An item requiring elaberate and special testing equipment.
1-436. GROUND OPERATING EQUIPMENT AND GROUND SUPPORT EQUIPMENT. Organizational
level maintenance of aerospace operating equipment (AOE) and aercspace ground equip-
ment (AGE) is authorized. Field level maintenance of AOE and AGE is authorized if
the compeonents are neot in the following categories:

a. A sealed unit (unless maintenance is specifically authorized).

b. A motor armature or stator that requires winding.

¢. A component requiring extensive repairs (rebuilding or complete overhaul) .

d. A generatoer armature or stator that requires winding.

e. Gyro checkers.

f. An item that affects calibration of a complete component.

g. An item that requires precision mechanical repairs such as the ground guid-
ance antenna drive equipment components.

h. Batteries.
1-437. DEPOT MAINTENANCE.

1-438. Depot maintenance is that maintenance beyond the capabilities of organiza-
tional maintenance personnel and equipment. It includes major modifications, re-
pairs, and overhaul.

1-439. Tor Martin furnished components, depot level maintenance is accomplished at
the Martin-Denver factery. Depot level maintenance on associate contractor items,
such as the guidance system, rocket engines, and the re-entry wvehicle, is accom-
plished at the contractor's facility: Bell Telephone Laboratories for guidance,
Aerojet-General for the rocket engines, and AVCO for the re-entry vehicle. Repair
on vendor and subcontractor items is accomplished at the manufacturer's facility.

1-440. Facility items and other hard-to-transport items are given depot mainte-

nance in the area where they are installed. Teams from the contractor responsible
for the equipment perform the maintenance.
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1-441., SCHEDULED AND UNSCHEDULED MAINTENANCE.

1-442. Maintenance ig divided into two categories: scheduled and unscheduled.
Scheduled maintenance includes-all periodic maintenance from the initial receipt of
the missile at the MAMS to recycle. Unscheduled maintenance is unpredictable main-
tenance resulting from malfunctions and damage.

1-443. Recycle is the periodic removal of the missile from the sile. In an opera-

tional squadron, missiles are stored in the underground silos for several months and
periodiec recyeling is necessary. A missile to be recycled is removed from the sile

and towed to the MAMS building. A spare missile stored at the MAMS is towed to the

sile to replace the recycled missile. -

1-444., At the MAMS building, the recycled missile is given a thorough inspection,
and components that have reached the maximum storage time for operational relia-
bility are replaced. The missile is then stored at the MAMS until the next missile
is recycled.

1-445, COMMODITY SERVICLING.

1-446. DIESEL FUEL.

1-447. Diesel fuel is normally transported to the missile sites by commercial
transport carrier. Fuel will be delivered on a prescheduled basis. Caution must be
used when servicing fuel so as to not allow below ground tanks to overflow, Fuel is
serviced by means of above ground fill pipes.

1-448. LIQUID OXYGEN, LIQUILD NITROGEN, GASEOUS NITROGEN, HELIUM AND ROCKET FUEL
(RP-1) . .

1-449. Liquid oxygen, liquid nitrogen, gaseous nitrogen, helium and RP-1 are the
primary commodities utilized in the Titan I propellant loading and pressurization
‘system. These commodities are serviced on a necessity basis determined by daily
commodity status readings which are reported to the maintenance activity responsible
for commodity replenishment. These commodities are transported, when required, and
tanks are filled to a specified amount already established in system manuals. RP-1
is replenished only when necessary. MNormally RP-1 will require no replenishment
after the storage tank has been initially serviced to the desired capacity required
for loading three missiles,.

1-143



T.0. 21-5MA8-1 Section II
Paragraphs 2-1 to 2-12

SECTION II
RECEIFT THROUGH LAUNCH
2‘1- SCOPEI

- 2-2. This section contains a general description of the Titan I Weapon System
receipt through launech activity.

2-3.  MISSILE AND RE-ENTRY VEHICLE INSTALLATION AND CHECKQOUT.

2-4. The missile stages and re-entry vehicle are delivered to the complexes on
over land trailers. Installation on the launcher is accomplished with a heavy duty
mobile crane. As Stage I, Stage 1I, and the re-entry vehicle are mounted in place,
the launcher is lowered a corresponding distance. Upon completion of re-emtry
vehicle installation the silo doors are closed placing the silo in a hardened condi-
tion. Post-installation procedures are performed to bring the two missile stages
and re-entry vehicle into a configuration for operational subsystem checkout, After
subsystem checkout, the complete system is given a weapon system checkout that is
primarily concerned with launcher readiness checks, rocket engine checks, and elec-
trical checks. At this point an optionmal LOX only exercise may be performed. Then
degrease operations, fuel loading, and ordnance installation are performed.

2-5; ALERT STATUS MONITORING.

2-6. The complete weapon system is constantly monitored during alert status moni-
toring for any malfunction or maintenance requirement. Fuel tanks are kept full,
guidance facilities are kept in a ready-state, and the complex is in a hardened
operational condition.

2=7. SYSTEM EXERCISES,

2-8. System exercises consist of combined system exercises (CSE) designed to check
out the integrated operation of specific weapon system functions. The three CSE
modes are fuel exercise, lox exercise, and dry exercise (without launcher movement).
The CSE equipment simulates multiple functions during countdown in each mode to
facilitate weapon system exercise and checkout through complete launch countdowns.

2-9.  TACTICAL LAUNCH (EWO),

2-10. On receipt of a launch order, the combat crews initiate the operations pre-
requisite to launching. These operations include power house activity, loading of
propellant oxidizer, (lox), opening of silo doors, launcher up and locked, guidance
lock-on, and final lift-off, The missile's flight is automatically programmed to
orient trajectory, in-flight separation of stages at predetermined trajectory
positions, and release of re-entry vehicle on a ballistic flight path to the in-
tended target.

2-11. POST LAUNCH.
2-12. Post launch operations comsist of launcher lowering, silo door closing to a

hardened condition, and shutdown of all power and facilities not required for weapon

2-1



T.0. 21-5M68-1 Section II

system operation in shutdown condition. Refurbishing activities may then be
initiated. However, if the launching was an abortive failure, corrective mainte-
nance may be performed to return the missile and complex to an alert status,
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Paragraphs 3-1 to 3-12

SECTION III
NORMAL OPERATING PROCEDURES
3-1. SCOPE.
3-2. This section contains the normal operating procedures for the missile combat
crew (MCC). Where there is a variance of RPIE systems and equipment parameters
between this manual and SAC CEM support manuals, the SAC CEM range of operation will
apply. MNormal operating procedures consist of crew administrative procedures,

alert status monitoring, and launch exercise countdown procedures.

=3, CREW ADMINISTRATIVE PROCEDURES .

i-4. Crew administrative procedures are the administrative procedures normally
performed by the MCC during an alert rour of duty at the launch complex. Also in-
cluded are procedures utilized in the event of security vielations requiring im-
mediate action, and any scheduled special activities. These procedures consist of
crew inspection, pre-departure briefing, entry procedures, changeover procedures,
operations/special activities briefings, personnel control, contingency actions,
wearing of side arms, and exit procedures.

3-3. CREW INSPECTION. (See figure 3-1.)

i-8, The MCCC will perform crew inspection prior to the pre-departure briefing,
and will then report the status of his inspection to the unit operations officer or
his designated representative of the pre-departure briefing.

F=i PRE-DEPARTURE CREW BRIEFING.

3-8, The unit operations officer or his designated representative will conduct a
general crew briefing, covering operational requirements, general intelligence
items, administrative matters, and general unit policies requiring explanation,

3-9, COMPLEX ENTRY PROCEDURES (Operational bases).

3-10. Following the pre-departure crew briefing and after obtaining the key and
cede, the crew will depart for the complex. At the complex, the crew member with
the key and code will call the launch control center from the phone located at the
complex entrance. Using approved key and code procedures, the crew member will
identify himself to the MCC on duty. The crew will then proceed to the portal entry
and regquest clearance into the control center. The last individual will insure that
the portal entrance is properly secured. All crew members will then assemble in the
upper level of the control center for the changeover briefing by the duty MCCC,

3-11. CREW SHIFT CHANGE BRIEFING. (See figure 3-2.)

3-12. This briefing will be a formal briefing conducted at the launch complex prior
to shift changeover. Both the offgoing and the oncoming crew will attend. he MCOC
of the crew being relieved will conduct the briefing, explaining the status of the

complex, maintenance being performed and to be performed, the present DEFCON status,
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Section III

STEP PROCEDURE

1 Roll call,...ouvvunennnnns Bk i NN B D G ¥R B 0 S 24 Performed
MCCC ascertains that all crew members are present.

2

Uniform and appearance.........iseesverssavassssersssr. Checked
MCCC checks persomnel to insure that crew members

are in prescribed white coveralls, and that coveralls

are clean and in serviceable condition.

SeCuriEy badges and safety accessories
The MCCC inspects crew members for the following

items: SAC Form 138, hard hats, dog-tags (on chain),
safety shoes, and ear plugs (as applicable).

Figure 3~1. Crew Inspection
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STEP FROCEDURE
1 Launchers SEAEUE: ;o o garan vwaws 56 880 Rl BB E E B Bumamome Briefed
The duty MCCC will brief the oncoming ecrew on the
status of the launchers, on or off alert, what
maintenance was performed, and status of equipment
in the launch emplacements.
2 Mainbenance. .. ... ...ttt e s res e nnnnnenenn Briefed
The duty MCCC will brief the oncoming crew on the
status of the maintenance in progress and what
maintenance is programmed for the oncoming crew.
3 Power House StatusS.........eicineriiniotonenmnnnnnsnnss Briefed
The duty MCCC will brief the oncoming crew on the
status of the power house and insure that the power
house is ready for changeover.
4 o Briefed

The duty MCCC briefs the oncoming MCC on the
present DEFCON status.

Figure 3-2. Crew Changeover Briefing Procedures
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and any other items that may affect the normal status of the complex. SACM 50-16
establishes the requirements and contains detailed procedures for this briefing.

3-13, CREW OPERATIONS BRIEFING.

3-14. At the beginning of each alert duty shift, the MCCC will conduct a formal
briefing at the launch complex for the purpose of insuring proper crew coordination
in the event of an actual EWO execution or a no-advance-notice type exercise. ALl
MCC members will be present, SACM 50-16 establishes the requirement and contains
detailed procedures for this briefing. Following this briefing, the relief crew is
dismissed by the MCCC for individual changeover.

3-15, INDIVIDUAL CHANGEOVER.

3-16. All MCC members perform an individual changeover with their counterparts,
transferring and checking documents, reviewing forms, and receiving a more compre-
hensive briefing on the equipment status than was given at the crew shift change
briefing. Figure 3-3 lists the abbreviated procedures for each individual change-
over, and figure 3-4 lists the amplified procedures.

3-17. ACTITITY COORDINATION BRIEFING.

3-18, This is a formal briefing conducted at the launch complex under the super-
vision of the site commander or his designated representative prior to any opera-
tions or maintenance activities other than actual EWO launch operations. Required
MCC members and maintenance personnel will be present. Emphasis will be placed on
safety, proper operation of systems involved, and emergency procedures. AFM 66=1
and SAC SUP 1 establish the requirement and contain detailed procedures and res-
ponsibilities for this briefing.

3-19, SAFETY. The buddy system will be utilized whenever anyone enters the pro-
pellant terminal and missile silo or whenever performing work on hazardous equip-
ment in any area.

level, the portal sile, tunmel junction 10, control center, power house, and Levels

3-20. Hard hat® are required to be worn im all areas of the complex except ground
III and IV of the equipment terminal, unless overhead work is being conducted.

3-21. Protective clothing is reguired when working on hazardous equipment or with
any toxic or cryogeniec propellants.

3-22. Smoking is allowed in designated areas only. No tobacco or spark producing
materials are permitted beyond tunmel junction 10.

3-23, Personnel will be briefed on the location of escape and emergency equipment.
SKA-PAKs will be readily available when in the launcher area.

3-24. Headsets are toc be checked for proper working order and must be carried or
readily available in all areas beyond tunnel junction 10.

{(Text continued on page 3-15.)
Changed 30 June 1964 TOCN DEN 19 3-4
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Section 111

STEF PROCEDURE
MISSILE LAUNCH OFFICER
1 Equipment StabUS......eevsssssansmmsnsassrssranssaiesss Checked
2 Positive control materials...........veuvsseisssssssn--. Checked
3 Technical orders.........coniearuacnss O .+« Checked
4  Crew changeover checklist completed.......... wiessers.. Reported
5 Conttol FOOM. . iirinreneear cannrnmmnscsacmsnnennssn evss- Cleared
B Strike timing sheets. . ..o iveeeraniacsranrernaanans Transferred
7 PCE/PCCD. ...... bk ks S AR R R T WS SREEIDN B E G E G W 3 mmmas Transferred
8 Command post......+c... f e e pmemems m w m & B i 6§ 8 Notified
9 Resumption of alert........ o b E RV N e v+ s .. Announced
- GULDANCE ELECTRONICS OFFICER
1 Equipment StatusS.......coesesnses ha s B DA A A Checked
2 Pogitive contrel materials............... K O ST 4 9 E N A Y . Checked
3 Tochnical orders.. . vveeeeivncnrsnannarsaanansennis «++s Checked
4 Index of refraction..... e Checked
3 Antenna alignment printout..... G B GE D RS R TS W R Checked
6 Communication status.......... wr m w TRt a i B A R Checked
7 Inventory trajectory materials...........cvveinurennn. Completed
] GED ready for PCE/PCCD changeover.............. cee..-.. Reported
9 PCE/PCCD changeover........ Enmaeaa e Pias s mEE b o K . Completed
10 Command post (MCCC only)............ R ... Notified
BALLISTIC MISSILE ANALYST TECHNICIAN
1 Equipment Stabus........covevrerccissacarsan- sisassssss Received
Z Positive control materials.........ocvveniainirnennaonan Checked

Figure 3-3. Individual Changeover, Abbreviated Checklist Procedures

(Sheet 1 of 2)
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STEP PROCEDURE
3 Technical orders.......ceveeennrerconsiascssnncnavsrsay : Checked
4 Changeover complete. .. oevoseeviorisssssnnssnsnnnnanssns Reported
5 FEVBE . o o 5 0 855 va0 4 £ 8 E 8§ el % B K H R BT a6 essavsssss Reviewed
MISSILE MAINTENANCE TECHNICIAN
1 Maintenance SLALUS......srrarerrenrcrsaaccaanssnsnnnann Briefed
2 Launcher and propellant system stalusS......ccoeuvesenas Checkad
3 Launcher area access KoYS, ..o eenvnrnannns R R Available
4 Fire control and safety briefiong guides................ Checked
5 Changeover complete. . ... .vuiveinnsraronsonannnncasssns Reported
6 AFTO forms...... & EMTGTETHAT B E E S B EIDSCHES A 6 @9 i h s aasassanana Reviewed
ELECTRICAL POWER PRODUCTION TECHNLCIAN |
Note
The offgoing senior EPPT will insure that the power
generation equipment, logs, charts, and status
boards are properly prepared for crew changeover
(if applicable). The oncoming senior EPPT will be
responsible for power production crew changeover
in the power house. :
1 Briefing by offgoing senior EPPT...... ...« .ccccicacnanas Accomplished
2 Power house walk-through imspection.................... Accomplished
3 Briefing by power house supervisor..................... Accomplished
4 Crew changeover and equipment status.to MLO.........s.. Reported
5 Facilities personpel.......ccremimmiiiiiiiinrasnasnaran Briefed

Figure 3-3. Individual Changeover, Abbreviated Checklist Procedures
(Sheet 2 of 2)
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STEP

PROCEDURE

MISSILE LAUNCH OFFICER

Equipment status......... e e e e ee e Checked

The oncoming MLO, together with the offgoing MLO,
cheecks the equipment status and launch control
console for overall status of the weapon system,
In addition, a status check of the other complexes
is accomplished at the alternate command post,

Positive control materials., .. icicuereaeirescossscancrsens Checked

The MLO checks the copy decode and pre-decode formats
and insures that KAA-29 is current and the current
G-nour block is exposed. The following days KAA-29
will be below the current one, KLI 12/TSEC should
be located with the KAA-29. The MLO will check the
current KAC 65 with the decode side up, as well as
the next KAC 65 (below). Cleanliness of the fast
reaction checklist will also be insured.

Technical orders. ... .. iinreeronrnns B R K KN RREECE G E § Checked

The necessary technical orders required to perform

missile combat crew duties will be available and

current.

Crew changeover checklist completed.................... Reported

4ll crew members will report the completion of their
changeover checklists. The MLO will not proceed to
the fellowing task until all crew members have
reported in.

LomEral, MERAE. « u o awm ¢ v 2 v 25 gm0 2 & ¥ F B FEREBE S E K & §  BEEE B B Cleared

The MLO directs the BMAT to evacuate all unauthorized
personnel from the control room, and te prevent entry
of unauthorized personnel during PCE/PCCD changeover.

Strike timing sheets..... A B B a e oo e Transferred
The MLO will inventory the strike timing sheets and
sign for their receipt in conjunction with the

PCE/PCCD changeover.

PEE PO svw v s i 5 5 8 st 55 5 5 BBl e x o m o e e Transferred

Figure 3-4. Individual Changeover, Amplified Checklist Procedures
(Sheet 1 of 8)
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STEP FROCEDURE

MISSILE LAUNCH OFFICER (Continued}

7 The PCE/PCCD changeover will be accomplished in

( CONTY accordance with SACM 55-2, volume III., Missile
combat crew members will wear sidearms whenever the
PCE/PCCD is in their possession.

8 Command post......... e e e r e vesesesss.. Notified

The MCCC will notify the command post after
PCE/PCCD transfer with the following information:

Name Crew number . The
PCE/PCCD has been received, condition is satis-
factory, SAC Form 647 has been signed and
witnessed at Z.

9 Assumption of alert. ... ..ueiiniii e iniia i Announced

Using the public address system, the MLO announces,
"Crew relieved. Crew ig now on duty."

CULDANCE ELECTRONICS OFFICER

1 Equipment StALUS. . ... i vevvrrnninsnsranas fh e e Checked
GED checks AFTG forms 207 and 209 for any limitations

to system operation and determines what maintenance

ig in progress or scheduled.

2 Positive control materials. ... . cvvccscsvannens ‘e

GEO checks copy decode and pre-decode formats,
insures that KAA-29 is current and the 6-hour block
is cxposed, and that the next days KAA-29 is kept
under the current one., KLI-12/TSEC should be located
with the KAA-29. The GEOD alse checks current KAC-65
with decode side up and next days KAC-65 under the
current one. Fast reaction checklists are spot
checked for cleanliness.

3 Technical orders. .. .. ..ciiieveaericasssasarsnnrasnaanas Checked
The necessary technical orders required to perform

missile combat crew duties will be available and
current.

Figure 3-4. Individual Changeover, Amplified Checklist Procedures
{Sheet 2 of B)
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STEP

PROCEDURE

10

GUIDANCE ELECTRONICS OFFICER (Continued)

Index of refraction........cevcuuusnas 5§ GBS B EEE 5 SR Checked

GEOQ insures that the index of refraction calculator
and log is present and that the latest index of
refraction is recorded on the missile guidance
console.

Antenna alignment prinboub..........eeievrveorererase, Checked

GED insures that the current antenna alignment is
posted on the missile guidance console.
Communication SEabUS..........eueeincasnsaearsarsssnss Checked
GEOQ checks that operational radios are on and set to
proper frequency (for HF radio, this includes
selecting antenna and upper or lower side band as
directed), checks call signs needed and insures that
the current voice call sign list (VCS5L) is present,

and checks status of PAS (S5AC and numbered AF) and
PAS recorders.

Inventory trajectory materials.........coiveinciacnnaan Completed
The trajectory material listed on the SAC form 151

will be inventoried and the SAC form 151 initialed

and signed by GEO.

GEO ready for PCE/PCCD changeover..........c.eeeunnnns Reported

The GEO will report that he is ready for PCE/PCCD
changeover after he has accomplished the preceding
steps.

PCE/PCCD changeover. ... c.veiurnnrontonrnarnnennraneannn Completed

PCE/PCCD changeover will be accomplished in ac-

cordance with SACM 55-2, volume III. Missile combat

crew members will wear sidearms whenever the

PCE/PCCD is in their possession,
Command post (MCCC onl¥)....cocvcviivsinacnssnssnerssss NObified
If the GEO is the missile combat crew commander, he

will be responsible for notifying the unit command
post in accordance with SACM 55-18.

Figure 3-4, Individual Changeover, Amplified Checklist Procedures
{Sheet 3 of 8)
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ETEF PFROCEDURE

BALLISTIC MISSILE AMALYSTS TECHWICLAR

1 Eq“ipﬂe“t BEBELE . snwwn naniwd o EdE el & P dE 4 & iiraraiesaeas RECEived

The affgoing BMAT will brief the oncoming BMAT on
all equipment discrepancies that will sdversely
affect launch capabiliey. He will fdentify all
discrepancies om safety items, any maintenance In
progress, any maintenance that is scheduled, and

the reason for any red, amber or abndrmal indication
on the lauwnch complex facilietlies conscle.

7 Positive control materlals. . oo ivivieiocrernrannnnnns Checked

The cncoming BMAT will insure that the following
materials are available and current: Copy decode
formats, HAA 29 (active and next day), KAC 65
{active and next day), pre-decode format, KLI 13/
TSEC and fagse reaction checklists,

3 DRIl ORY OTAEEE w2 o s e o o W 6 e w0 R R @ Checked
The ancoming BMAT will fnsure that all technical
orders required to perform missile combat crew
doties are available and current.

4 Changeover COMPlELEE. .. cvunesinvsnnunansnnasasanvanssns REPOTted
When the oncoming BMAT has satislied all che above
requirements, he will report his changeover
complete ©o . the MOCET,

5 PR & & 56 o n s S g5 E6 0 o e S SR b b e b R 6 B Revlewad

A soom as possible alter reporting to MLO, the
oncoming BMAT will review applicable AFTO Form 209
entries for agreement with status received from the
offgoing BMAT. The BMAT will check for correct
symbol in AFTO form 207, and will have release

signed (if applicable) by MCCC being relieved., After
completion of the above items, the oncoming BMAT will
brief the MLO on all conditioms that could adversely
gffect a launch. At thies time the necessary AFTO
forms will be presenmted to the MOCE for review amd
exceptional release.

Figure i=&, Individual Changeover, Amplified Checklist Procedures
{Sheet & of EB)
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Section III

STEP

PROCEDURE

MISSILE MAINTENANCE TECHNICIAN

Maintenance StatUS. ... .cveuivnvanrveavenianancnns «ev... Briefed
When maintenance is in progress at the time of

changeover, the status of system(s) and launcher

area(s) affected will be briefed. Current TCTO/

modification status is checked to determine any

new configuration changes to the weapon system.

Launcher and propellant system status.................. Checked

The offgoing MMT briefs oncoming MMT on the overall
status of each launcher and propellant system.

" Propellant system commodities will be reviewed for
minimum level requirements,

Launcher area access Keyo......veivrnen oo noronsn Available

The locationm of the access keys is ascertained in

order to perform required alert status monitoring
functions.

Fire contrel and safety briefing guides................ Checked

MMT will insure that briefing guides are current.
Changeover complete. . .uv.veiiamasvinsaissssnsinssa .+.. Reported

The MMT reports to the MLO that his individual
changeover is complete. The MLO is advised of
discrepancies and recommended corrective actions
(if required).

BETO OB v 5 i s e s S PE G 6 A6 s S0 RIRRE DR T R 6D mihokd
As soon as possible after changeover, all required
forms are reviewed to obtain knowledge of
maintenance status, Particular attention is given
to red X items. Documented items are compared
against briefed items. :

Figure 3-4., 1Individual Changeover, Amplified Checklist Procedures
(Sheet 5 of 8) :
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T.0. 21-SM68-1 Section III

STEFP PROCEDURE

(4] MISSILE MATNTENANCE TECHNICIAN {(Continued)

e Note

As soon as possible after reporting to the MLO,

the MMT will conduct the fire control and safety
briefing. The MMT will insure that the fire control
team members are knowledgeable in prescribed team
duties. Fire control team members will assist in
checking the following equipment:

a. Asbestos suits with suspenders/belts
(3 pir) and asbestos gloves (3 pair)

b. Asbes:os hoods (3 each)
c. Safety belts (2 each)
d. Gox Analyzer (portable)

e. Nylon life line (10 feet minimum)
{2 each)

f. BSelf contained breathing apparatus
{1l per team member)

ELECTRICAL POWER PRODUGCTLON TECHNICIAN

Note

The offgoing senior EPPT will insure that the
power generation equipment, logs, charts, and
status boards (if applicable) are properly pre-
pared for crew changeover. The senior oncoming
EPPT will be responsible for power production
crew changeover in the power house.

1 Briefing by offgoing senior EPPT...... T B ESHCANAD & 6 s N e Accomplished
The offgoing senior EPPT will insure all required
personnel and forms are available for changeover.
The offgoing senior EPPT will review with his
oncoming counterpart the feollowing items:
a. AFTO forms

b. Logs

Figure 3-4. 1Individual Changeover, Amplified Checklist Procedures
{Sheet & of 8)
3-12



T.0, 21-3M68-1 Section TIII

STEP PROCEDURE
1 | ELECTRICAL POWER PRODUCTION TECHNICIAN (Continued)
(CONT)
c. Charts
d. Status boards
e. Switchgear
f. Fuel
g. Lubrication
h. Vapor phase
i. Starting air compressor
j. Generator
k. Exciters
1. Deep well pumps
m. Treated water system
n. Chillers
o, Utility air compressor
2 Power house walk through inspection.................... Accomplished
The EPPT and his counterpart will wvisually check
BOI seals and general conditiom of the power
generation equipment.
3 Briefing by power house supervisor.............. ssnasss Received
The power house supervisor will brief the oncoming
EPPT on what maintenance is scheduled and how it
could affect the operation during a launch or
exercise,
&4 Crew changeover and equipment status to MLO............ Reported

The EPPT will contact the control center and inform
the MLO of the following:

a. Crew changeover completed

b. Power house status

Figure 3-4. Individual Changeover, Amplified Checklist Procedures

(Sheet 7 of 8)
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Section III

STEP PROCEDURE,
ELECTRICAL POWER PRODUCTION TECHNICIAN (Continued)
5 Facilities perscnnel...... G B EETE # R B R B E Reasrens & 7 s o o socmn Briefed

The senior EPPT will brief the missile facilities
team as to their duties during EWO countdown.

Figure 3-4. Individual Changeover, Amplified Checklist Procedures
' (Sheet 8 of B)



T.0. 21-8M68-1 Section 111
Paragraphs 3-23 to 3-34

(Text continued from page 3-4.)

3-25. Personnel will be briefed on the primary and secondary escape routes. The
primary route is through the portal silo. The secondary route is through the escape
hatch at tunnel junction 13,

3-26. FIRE TEAM. The fire team is comprised of the launch crew MMT and two facil-
ity team members. After the operations/special activities briefing, the MMT will
brief the facility team members on fire fighting duties.

3-27. ALERT ASSIGNMENT (EWO). The site commander or MCCC will designate alert as-
signments as follows:

1. Maintenance personnel will repert to maintenance officer or supervisor in
maintenance ready room.

b. Guards will implement 190 plan.
¢. LCooks remain in mess hall.

3-28. COMMUWICATION PROCEDURES. For any alert, MCC and maintenance monitor will
check in on countdown maintenance net. When contacting control center, report name,
location, and job assignment of person requiring entry te a specific area. The
emergency phones will be used in the event of actual emergencies only,

3-29. CREW PROCEDURES AND COORDINATION. The alert status monitoring will be con-
ducted by designated individuals and directed by the MCCC and in accordance with
applicable technical data.

3-30, The maintenance officer or supervisor will brief the personnel on scheduled
maintenance and will keep the MCCC informed as to progress of maintenance being
performed. During any alert, the maintenance monitor will check in te the MCCC on
the maintenance net and give the status of maintenance being performed and personnel
involved.

3<31. The complex commander or supervisor will insure that all maintenance
personnel have proper technical data, tools, clothing and have been briefed on
safety and hazardous conditions prior to dispatch.

3-32, TRAINING. The MCCC or maintenance supervisor will brief crew members on
training to be accomplished during the duty shift.

3-33. SPECIAL ACTIVITIES BRIEFING.

3-34. The special activities briefing will only be given when a special activity is
scheduled. 1In this situation the site commander, duty crew and the facilities
maiintenance personnel will attend. The briefing will be conducted by the site
commander with special subjects augmented by other responsible personnel. The
special activities briefing will consist of, but not be limited to, the following
items:

a. Sequence of events.

b. Procedures; the activity to be accomplished and personnel required.

3-15



T.0. 21-SMBE-1 Section IIL
Paragraphs 3-35 to 3-41

¢. Special instructions; controller peculiar items and fast reaction messages.
d. Communications; site net assignments and communications in commission status.

e. Coordination; weather, VIP's expected (if any) and higher headquarters
commitments,

f. Technical data available and current.

g. Back out procedures to be utilized in event of malfunctioning equipment during
the activity or in event of an EWO commitment.

h. ‘Specialized briefings on safety, standardization, (if applicable), and fire
control.

3-35. PERSONNEL CONTROL.

3-36, This procedure is designed to control the movement of personnel within the
complex. The MCCC will control the access of all personnel to the alert launchers.
THe maintenance officer or supervisor will control the access of all personnel to
the launchers that are not on alert, A member of the MCC will log movement of
personnel in and out of all alert launchers. The maintenance officer or supervisor
will assign someone to maintain a log of personnel movement in and out of all
launchets not on alert,

3-37. REPORTING PROCEDURES. Each individual will contact the control center prior
to eritering or departing an alert launch kmplacement or the antenna terminal/silo.
A supervisor may report for individuals aksigned to his team. For movement from
one area to another, such as from the miskile silo to equipment terminal, each in-
dividual will keep the control center advised of his movements {alert launchers
only}., Individuals will report their name, destination, task to be performed, and
effect on the weapon system,

3-38, Whenever personnel enter the missile silo, the control center will be noti-
fied and the AUTO FOG DISABLE on the LCFC will be pressed to amber. Personnel will
then press FAIL DRY at the missile silo eiitrance to lighted. When departing the
missile silo, personnel will notify the eéntrol center, the AUTO FOG DISABLE will be
pressed to not lighted, and FAIL WET at thie silo entrance will be pressed to
lighted,

3-39. CONTINGENCY PROCEDURES.

3-40. Contingency procedures will consist primarily of required actions necessi-
tated by broken arrow, bent spear, and dull sword, seven high/redskin. In the ewvent
of an accident or incident involving a nuclear warhead, the MCCC directs appropriate
actions as listed in figure 3-5. 1In an exercise, the MCCC will insure that initial
announcements to the agencies concerned identifies the nuclear incident as simulated
or practice.

3-41. BROKEN ARROW (nuclear accident). 4n unexpected event involving nuclear
weapons or AEC components that results in detonation (nuclear or non-nuclear),
radio-active contamination, loss or destruction of AEC components or a public
hazard is defined as broken arrow. T.0. 11-N-4-1 contains definitions of nuclear
and non-nuclear components.

3-16



T.0. 21M-HGM25A-1-1 (21-SM68-1}) Section III

STEP PROCEDURE

Note

The specific time of each major event should
be logged and reported to the command post
as soom as possible.

1 Launch compleX . . + « « « « « « =« « - =« =« « = « » « » Alerted

The MCCC alerts personnel throughout the complex

of the incident by use of the public address system,
2 Above ground warning system . . . « « - + « « & = s . Steady Red
The BMAT activates the above ground hazard light

to steady red, If radiation is suspected, a probe

will be elevated to ascertain roentgen count.

3 Wi‘ng cmﬂd pOEt 4 4 & & ® ® w ®w = @ & ¥ ® + & & s = Notifled
The wing command post is notified of the accident/

incident and given an estimate of the site’'s EWO

capability. Any subsequent change in EWO capa-
bility is reported as it occurs.

h First hid s = % % % ® ® # % & ® % € @« @« = & &£ a4 x 4 2 ﬁdministel'ed
5 CasUAltieSe « « o+ o o o s o o s = s » & &+ « s« « « » o Evacuated

1f injury to personnel has occurred, insure that
first aid is adminstered and all casualties
evacuated.

6 1500 foot cordom. .« « + « « 2 = # = + 2 = = &+ & % = = & Established

The CDF is directed to establish a 1500 foot cordom
around the above ground accident area and to estab-
lish an access point 1500 feet upwind. The off
duty CDF personnel and a first aid trained crew
member (if DEFCON situation permits) are deployed
topside to assist in establishing the cordon and
administer first aid.

7 Area cleared, guards posted, and access point
established . . + o s v » o o & « & & &+ « = o & ¢ @ & Verified

Verify that all personnel are cleared of area,
and that posting of guards and the establishment
of a 1500 foot access point has been accomplished.

Figure 3-5. Broken Arrow, Bent Spear, and Dull sword Procedures (Sheet 1 of 3}

Changed 13 March 1964 TOCN 1-1 (DEN-11) T



T.0. 2]1-5M68-1 Section ITI

STEP PROCEDURE

Hote

It is mandatory that no one be permitted
to move, test, inspect, change or destroy
evidence until the accident investigators
arrive, or until a release is given by
the accident board president or wing
director of safety. The site commander
or MCCC may Initiate an assessment of

the damage.

8 | Time of incident (local time)......evevvevenneneennns Reported
After initial emergency actions are completed, the

above report and all following reports will be
provided to the wing command post {if applicable).

9 Location (site and specific area).....oeeceesesvenens Reported
10 Access point established (location and time)......... Reported
11 1500 foot cordom established and guards posted....... Verified
12 Name, rank, location of on-gscene coordinator......... Reported
i3 Personnel injured, degree of injury and dispositien

{naﬂlﬂi, j‘f avaiiable}"ft'l‘idilo!ittto-----uo...a.... Reported

14 Equipment/item(s) Involved. .usssesseceesesscosonnsnss Reported
15 Degree oF dBMARE o u wos s s s s w6 ssos s s oienenns s s Reported
16 EWD capability.uussastassesvssnanansnssassoraaconsess Beported
17 Activity in progress at time of incident............. Reported
18 Probable cause such as material deficiency, or

BUIAT @EXOL, vevennsvnasspnsnescssiisnsnasinsnsns ++se+s Reported
19 Weather conditions (including wind direction)........ Reported
20 Status of weapon system and presant'lucul time....... Reported

Note

When problem is resolved and the situa-
tion returns to routine status, the
complex is returned to normal alert.

21 Return above ground warning system to normal....,.... Accomplished

Figure 3-5. Broken Arrow, Bent Spear, and Dull Sword Procedures (Sheet 2 of 3)
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T.0, 21=5M56E<1 Section TIT

ETEP FEOCEDURE
22 Termination of emergency condition....cocvavanarnmnaoss AODOURCEd
23 Wing command PoSE...ceessraranrsn- o e B Dl B 0 6 B Sl Motified
Repoct bto wing command post when site has returned to
normal alere,
Figure 3-5. BPBroken Arrow, Bent Spear, and Dull Sword Procedures (Sheet 3 of 3)
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T.0. 21-5M68-1 Section III
Paragraphs 3-42 to 3-46

3-42. BENT SPEAR (nuclear incident). An unexpected event that results in damage,
malfunction or failure of a nuclear weapon or component to the extent that rework
or complete replacement by AEC i1s necessary to render the weapon safe is defined as
bent spear., In addition, bent spear may be an event which requires examination of
nuclear weapon(s) or component(s) by the AEC to insure operational capability and
nuclear safety.

3-43. DULL SWORD (nuclear safety deficiency). An unexpected event or procedure
that could contribute to a nuclear accident/incident as a result of nuclear safety
deficiencies is defined as dull sword., These deficiencies are as follows:

4. Damage to a nuclear weapon that USAF field units are authorized to correct,
such &s bent fins or scratches.

b. A deliberate unauthorized act which degrades the reliability, safety, or
security of nuclear weapons.

c. Failure/malfunction of handling, loading, storage, maintenance, transporta-
tion, and test equipment.

d, Damage/malfunction of suspension and release systems when a nuclear weapon is
involved.

e. Lightning strikes on missile, or ground handling equipment loaded with a nu-
clear weapon; or any time the commander suspects that lightning has degraded the
safety or reliability of a nuclear weapon system.

f£. Failure of personmnel to adhere to established nuclear safety procedures,

g. Circumstances affecting nuclear safety that are deemed reportable by the
MCCC.

3-44., SEVEN HIGH/REDSKIN NOTIFICATION SYSTEM.

3-45. The initial onset of widespread and coordinated sabotage or covert action
could indicate the initiatiom of a surprise enemy attack of major magnitude against
this nation. The most essential item of the notification system is the speed with
which valid seven high and redskin reports reach higher headquarters. These re-
ports must be associated strictly and solely with threats to the elements of the
retaliatory strike force and its capability te launch. All personnel performing
duty at the complex have initial responsibility to report te the MCCC upon detec-
tion of an incident that falls within the seven high/redskin category. Personnel
will call the MCCC directly, inform him of the condition, and provide a complete

~description of the incident and its location. The MCCC will then take immediate
action in accordance with figure 3-6.

3-46. SEVEN HIGH. Seven high is a spontaneous oral report transmitted with high
priority from base or unit level up the chain of command to signify that an extra-
ordinary event has cccurred which appears to be capable of adversely affecting the
capability to launch, and the person detecting it could not clearly and immediately
rule out a possibility of sabotage or covert action. .
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T.0, 21-5M68-1

Section ITI

STEP

FROCEDURE

REPORTING METHODS:

Primary communications dial

Secondary communications dial

Tertiary communications non-tactical radio net
(dial numbers will be
written in for easy reference).

Seven high or redskin condition............. A R §
Any individual performing duty at the sites will
initially report to the MCCC any incident
falling in this category.

LaunCh complexl..'.Ii.ii‘ltlif‘lf-‘.fi..."'..‘.'--.
The MCCC alerts personnel so they can increase
security alertness and perform a thorough
search of the area.

csﬂf’comand Postl"i“!l‘l.'?'IP.l!til'!'.!.t.l'!!‘!!

The MCCC notifies the CSC/command post of the
conditions and events at the complex.

Personnel briefed and dispatched....vcvevvvrinnnnas

MCCC briefs personnel and dispatches them to
the scene of the incident,

Evaluate condition and record findings.........o...

MCCC evaluates conditions based on reports, and
records all pertinent information,

Based on evaluation; cancellation, upgrade
condition, or continue condition.....ecvveveennenns

Assistance (if NeceSSArY)ecuisvsrersrnsssrssnsrsanss

Action taken under step 6 above, to CSC/command

postlli-lillll!‘!lil'.il.l..ltdlldl‘did‘l.ci'--'l'c

Site personnel advised of action taken under step 6

above-lotlooloolioiiiitibiby-..'.pqygcpoancoqodloano

Received

Alerted

Notified

Accomplished

Accomplished

Requested

Requested

Reported

Notified

Figure 3-6. Seven High/Redskin Notification Procedures
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T.0. 21-5MBE-1 Section IIL
Paragraphs 3=47 to 3-57

3=&7. BEDSKIN. A redskin report signifies one or more of the following:

&, That an event capable of adversely affecting the capability to Llaunch has
been detected and rapid investigation has revealed enemy sabotage action.

b, That an event capable of adversely affecting the capability to launch has oc=
curred which is of such a serious and suspicious nature, that even without investi-
gation, enemy sabotage or covert action appears highly probable.

¢. That the wing is implementing amnex A (sabotage alert) te operatioms plan
190= .

3-&8. SERIOUS ILLMESS OR INJURY,

3-89, To insure prompt and positive action by responsible perscnnel in the event
of a serious illness or injury at missile sites, 1t 15 necessary for the illness
or injury to be reported to the MOCC imeediately. The MCOC will svaluate the
incident and take immediste corrective actiom In accordance with figure 3-7.

3-50. SEVERE WEATHER REPORT PROCEDURE,

3-51. When severe weather develops at the site, the HCCC om duty will forward all
percinent knewn information to the unit command post, utilizing figure 3-8 as a
guide,

=32, Tweleted.
3=53. Delated.
3-54, EXIT PROCEDURES (Operational Bases).

3-55. Afrer completion of crew changeover the cffgoing crew will assemble in the
lower level of the control center and procesd to the revolving portal. When all
crew members are at the revelving portsl a member of the offpeing erew will call
the on=-duty crew to have the door unlecked. The offpoing crew will then proceed
through the door. The last man through the door will eall the on-duty crew to
report the portal area is secored and Lo request permission to depart the area.
The off going crew then proceeda te the fence gate where they call the on-duty crew
to have the fence gate unlocked. After passing through sed locking the gate, the
offgoing crew will report to the on-duty crew that exiting {8 complete, the gate is
locked, and the crew 15 departing the site.

3-56, RADAR SURVEILLANCE SYSTEE (Anti-intruzicn) (Sec Eigures 1-71 thru 1-76)}.
3-57. The AR[TP5-39(V) radar survelllance system procedures include starting and

stopping procedures, cperating proceduras, system functlions, and security functions
required for MCCC yadar surveillance.

Changed 3 Janwary 1964 TOCH-1 (DEN-G) =22



T.0. 21-3p8-1 Section ITI

STEF FROCEDURE

Hote

This procedure can be implemented by any
responsible person im the control center
who receives a4 report of gerious imjury
or illness. Upon receipt of a report of
this nature, dispatch the medically
tralned first aid man to the scene
immediacely,

1 Report of Findings.....ivverrvnrissivivnssnnncnanaarss Received
A teport of the findingas from the trained fFiret aid

man or other person at the scene is received In che
contral cenber,

2 Flight surgeon and command pOSt.....sssssrvassssasesss Hotified

The flight surgeon and the comsand post are
notified of the nature of the injury or illneas,

Hote

After duty hours call EXT.
Medical officer of the day.

3 Course of action Instructiond...scisccissssivcscanness REcelved
The course of actionm to be takem for the patient{s)

is recgived from the flight surgeon or medical

officer of the day (0D},

& Aetion taken or directed..ssssssivssssrininnnnnsnnnans Gompleted

The course of action received is accomplished as
sutlined by the flight surgeon of medical OO,

5 Contact command post for assistanCe....ccvissscrssresss LONLactad
(Direct lime ar EXT,

The command post 1a contacted and requests made for
t¥pe of transportatlion; number of personnel to be
tramsported amd the destination (base dispensary or
general hospital.)

[ Time of i:ﬂﬂf-'dﬁﬂ“:--------ll-!---|II|--|I-|-l-|-i-.-i|. ............... EE‘PﬂEtEIl
Command post ls provided the above information, and

all following task reports, after initisl actions
have been taken to care for and evacuate patient(s).

Figure 3-7. Seriouws Injury or Illness Checklist Procedure (Sheet 1 of I)
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T.0. 21-5Mb8-1 Section TIIT

STEP PFROCEDURE
7 Personnel involved and extent of injuries

(nm, rmk: Pusitj-on}iiévid'--r--o----vv-ro-voqoo-ooco REPOI‘tEd
8 Probable cause (materisl deficiency,

hlmﬂ Errar)"f.ll'.'..0.0ii‘.-‘t.“i‘til.ii[llf.['.fp" REPOrte.d
9 Replacement personnel (if necessary)...eesessssssseses Requested
10 Estimated effect on EWO capability.......vveuvvev2.... Reported
11 Name, rank, position of replacement individual...,.... Reported

Figure 3-7, Serious Injury or Illmess Checklist Procedure (Sheet 2 of 2)
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T¢0q 21"'3"163"1.

Section IIT

STEP PROCEDURE

WEATHER REPORT CHECKLIST

1 This is ' (CP-SITE)

2 Type of weather (tornado, hail, winds)

3 Damage incurred (if any)

& Effect on EWO capability (if known)

5 Estimated time to repair damage

6 Imnediate assistance required and from whom

7 Personnel status (casualties)

8 Other information, remarks, or requirements

9 Command post notified

Figure 3-8, Severe Weather Report Procedure
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T.0. 21-5M68-1 Section IIIX
Paragraphs 3-58 to 3-64

3-58, STARTING PROCEDURE, To turn on the equipment, insert the proper fures into
their respective holders.

3-59. STOPPING PROCEDURE. To stop the equipment, remove the fuses. See figures
1-72 and 1-75 for fuse locations.

Note

If primary power to the system is turned off, the emergency
batteries will automatically continue system operation.
Only removal of the fuses will stop the equipment.

3-60. - OPERATING PROCEDURES. When an alarm signal is generated, the SYSTEM RESET
pushbutton on the anmunciator panel is pressed to reset the equipment. If the
alarm continues for more than 60 seconds after the system has been reset, the
surveillance ares will be investigated for intruders. The alarm bell is silenced
by pressing the BELL OFF pushbutton on the annunciator panel; however the ALARM
indication on the annunciator pamel will remain lighted until the equipment is
reset, 1If it is determined that the alarm was not caused by an intruder or other
object that by its size and speed of movement could simulate a human intruder, the
SYSTEM RESET pushbutton should be pressed again. If the alarm continues for more
than 60 seconds after the SYSTEM RESET pushbutton is pressed, assume that there is
a mal function in the equipment, and perform maintenance procedures,

3-61. SYSTEM FUNCTIONS. After an intrusion alarm has been investigated, either
one of two reset switches located on the receiver group case and the annunciator
panel can be used to reset the system. When the reset switch located on the re-
ceiver group is closed, an input signal is supplied to the reset delay circuit.
The reset delay circuit delays the system reset long enough to alleow the investi-
gating guard to leave the surveillance area. At the end of the delay period
(approximately 60 seconds), the reset delay circuit supplies a reset signal to
the annunciator. The reset switch on the annunciator provides an instantaneous
rTeset of the system, and is connected to the receiver in such a way that it by-
passes the delay circuit. After a system test, it is not necessary to delay a
reset. For this reason a long reset period disable circuit is provided in the
receiver., The system test relay energizes this circuit at the time a system test
is initiated.

3-62, The annunciator circuits and components indicate the condition of the
AN/TPS-39(V) system. An annunciator power supply and battery pack provide power
for the annunciator. A remote alarm bell and an alarm indicator, located on the
control consele, are also operated from the annunciator.

3-63. The annunciator contains an alarm toune receiver for each remote receiver in
the system. Also included are an alsrm gate, a SYSTEM TEST pushbutton switch, a
SYSTEM RESET pushbutton switch, a BELL OFF pushbutton switch, a one-shot multi- .
vibrator, and relays to control the alarm bell and light.

3-64. A set of three indicators, (red, green, and amber) and a SECURE/ACCESS
switch are provided on the front panel of the annunciator for each remote receiver.
These indicators are controlled by a relay and the SECURE/ACCESS switch. During
the time the tone signal is received from the tone oscillator in the remote re-
ceiver, the relay is energized and the green SAFE indicator is lighted signifying
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T.0, 21-SM68-1 Section ITI
Paragraphs 3-65 to 3-74

a secure condition. When the SECURE/ACCESS switch is set to ACCESS, the green indi-
cator goes out and the amber ACCESS indicator lights amber. If the tone from the
remote receiver is interrupted, the relay conmected to the tone receiver is de-
energized, and the red ALARM indicator lights dencting a possible intrusion.

3-65. A BELL OFF pushbutton on the annunciator panel enables operating personnel
to turn off the alarm bell. The indicators, (one on the control console indicating
an alarm, and one on the annunciator indicating which receiver caused the alarm]
are mot affected by the BELL OFF pushbutton.

3-66. The SECURE/ACCESS switch disables the alarm signal from the tone receiver.
When the switch is in the ACCESS position, a secure input is provided to the alarm
gate regardless of the condition of the remote receiver. This enables operating
personnel to enter the surveillance area without causing an alarm.

3-67. The SYSTEM TEST pushbutton located on the annunciator panel initiates a
system test. The SYSTEM TEST switch is common to all remote receivers in the sys-
tem. To check a specific receiver for proper operation, the SECURE/ACCES3 switches
for the other receivers in the system are set to ACCESS. This disables the alarm
inputs from these receivers. Thus, when the SYSTEM TEST pushbutton is pressed,
operating persomnel can determine that the alarm was caused by the receiver under
test, The receiver resets automatically if it is operating properly.

3-68. The SYSTEM RESET pushbutton enables operating persomnel to reset the system
at the annunciator instead of at the remote receiver,

3-69. SYSTEM FAIL-SAFE CAPABILITY. The AN/TPS-39(V) radar surveillance system is
designed to be fail-safe. If a system malfunction occurs, an alarm is indicated
requiring guard perscnnel to investigate and reset the equipment. Thus the re-
stricted area is not left without detection coverage during a system malfunction,

3-70. The receiver utilizes a fail-safe circuit to detect a transmitter malfunction
and provide an alarm signal to the annunciator. The annunciator circuits are de-
signed to detect receiver malfunctions. If the tone signal from any remote receiver
in the system is not received by the appropriate tome receiver, the tone receiver
furnishes an alarm input to the alarm gate. Relays in the annunciator are connected
in the normally energized position. In this manner, if the relay fails, it becomes
de-energized and provides an alarm input to the alarm gate.

3-71. SECURLITY PROCEDURES.

3-72. The monitoring panel for the anti-intrusion alarm system will be under the
surveillance and control of the MCCC or his deputy at all times., The MCCC will
also control access in accordance with command code control procedures.

3-73. A member of the missile combat crew located in the launch control center -
will be assigned the responsibility of access comntroller. This MCC member will
monitor the anti-intrusion alarm system, as well as the surface surveillance TV,

where it is installed, and will notify CSC at the support base if he needs assist-
ance to determine causes of alarms.

3-74. Upon receiving notification from the access controller at the site, CSC at
the support base will inform the MCCC at the site to be visited, the composition,
purpose, departure time, and mode of transportation of visitor(s). Upon arrival at
the access gate the visitor calls the MCCC to announce his arrival. The MCCC or
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his designated representative will determine if the individual(s) are those who
have been announced by CSC or whether a duress condition exists. Upon favorable
completion of this pre-emptory ldentification the MCOC or his representative will
activate the gate unlocking mechanism and monitor the relocking of the access gate
after visitor({s) have enterad the site.

3-75. During no-notice inspectioms, the command post controller will advise the
MCOC of the name, rank, AFSC and the inspector’s SAC form 138 number. The MCCC
will authenticate the call from the command post. Upon arrival, the inspestor will
eall the MOCC from the accass gate telephone end identify himself. The MOCC will
dispatch a crow member to the access gate to check the inspeceor's credentials and
then notify the MCCC that the inspector is as represented. The MCCC will then im-
mediately releass the asccese gate lock toe admit the inspector.

3=T6. Should an individual requesting eccess Eail to properly fdentify himself or
should the duress code be passed, the MCCC will immediately transmit a saven high
report to CSC &t the support base. If mobile maintemance team members are tlose
by, the MCCC will direet them to apprehend the individual(s) concerned. Should the
seven high report be reselved, the MCCC will call in a camcellation of same to csc
ao the mobile serike team (MST) may be recalled.

3«77. Upen departure of an individual from the underground complex, the MCCC will
not release the lock oo the inner door of the entrapment area uncil che entrapment
area has been viewed by the TV camera to determine that it {s unoecupled. Should
access control eguipment (door contrels and TV) be inoperative due to failure of
eomponents or loss of power, one of rthe combat crew members will go the access
eontrol atatfion te identify personsg desiring &sccess.

3-78. Whenever & site is softened, sccess to the site will be controlled by =
surface guard under the direction of the MCCC.

3-79. Whenever comsand defense force (CDF) guards are manning 8 complex, they will
maintain radis contast with the MOCC by way of portable radiss.

3-80, The MCCC must establish procedures to insure that uncleared contractor per-
gonnel do noer have access to classified components or information. Pilctures of in-
dividual uriliey contractors who have a requirement for frequent access to the
complex will be provided so the HCCC can positively identify them prior to authorfz-
ing access. MCCC will be responsible for determining the gqualifications andfor re-
quirement for access of contractor personnel whe do not procesa through the code
control center. The MCOCC will nmotify CSC at the support base of the presence and
departure of contractor peracnnel.

3=8l. VWhen the anti-fntrusion alers syatem Initiates an alarm condition, the MCCC
of his representotive will perform the following procedures:

a. Press the alarm regelb pushbutton to clear the alarm.
b, Immediately nopify CSC at support base of & sewven high conditiom.
¢, Imgure all blast doors are closed and locked.

d. Check the portal snerapment area on the TV moniter to see if anyone ia
attempting to enter the complex.
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g, Where surface TV coverage is available, scaen the surface arca as a means of
determining the cause of the alarm,

£. Hotify any mebile maintensnce team known Lo be in the area and request chat
they ascertaim the secarity status of the surface of the complex.

. When the MST or mobile maintensnce teem arrives at the access gate and are
properly identified, open the gate on receipt of rthe code werd so they may search
the surface.

h. When the MST or mobile maintenance team has sesrched the surface area and is
assured there are no uwnsuthorized persoms or obvious sabotage devices, the chief of
the HAT or mebile maintenance team will contack wht MCCC either by radio or the por=-
tal telephone and sdvise the MCCC the security status of the surface. The MOOC will
again idemtify the caller and if satisfied there i5 no duress, dispatch a member of
the MCC to the surface to technically survey the surface area to insure again that
nothing on the surface has been disturbed.

i. HNotify CSC that the sevem high i{s clearved,

jo If the alarm condition is determined to be caused by equipment failure the
MCCC will:

{1}  Turn off the Ffaulty equipment.

{2) Wotify CSC of the faulty equipment situation and request surface
guards be posted.

(3} Botify communications-maintenance of the equipment failure and request
immediate corrective actiom.

(4) Direct the twe man MST that responded te the original alarm that they
must Temain at the complex wntil relieved by the CDF puards for surface
pretection during the alarm maintenanca.

(5} Upom re-imstatement of the alarm equipment, motify CEC that the equip-
mant is cperational and surface guards may be relieved,

3=62. If the peracn requesting access to the site passes the duress code word to
the MCCC during initial idemtificatiom procedure on the telephone at the access
gate, the MCCC will perform the following procedures:

#. Immediately motify CSC that the duress condition exists (seven high).

b. BRelease the outer access gate lock and request the visiter to proceed to
entrapment portal Eor further identificatisn,

€. When contacted the secomd time from the cuter door to the entrapment area,
request verification of the visitor's idemtity and ask for the code word, If
duress code is again passed (if duress still exists) the locking device for the
outer door to entrepment area should be released so visitor and anyone with him
may enter the entrapment area where they canm be seen on the closed circuit TV,

d. Do not release locking device on inmer entrapment door until completaly sat-
isfied no durress condition exists.
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e. Lock the cuter door of entrapment area.

f£. Offer the visitor some excuse for not opening the inner door.

E- I1f uncertain as to duress condition, hold the visitor andfor other persons in
the entrapment area until MST arrives.

3-83. ALERT STATUS MONITORING.

3-84. To insure immediate launch execution capability and to ascertain complete
status of the weapon system, alert status monitoring procedures will be performed
on the weapon system by each changeover or shift replacement crew and/or at inter-
vals as directed, In addition to these required procedures, maintenance assistance
may be rendered by combat crew personnel when applicable, provided such assistance
does not interfere with EWO commitments. Normal conscle monitoring, equipment
status monitoring, and general complex functions will be accomplished during normal
tour of duty. Figures 3-9 thru 3-14 list procedures for each combat crew member

to perform as an integral part of maintaining alert status., Other data checks in-
cluded in alert status monitoring are weather information, index of refraction, and
launch site targeting.

3-85. WEATHER INFORMATION,

3-86. This procedure provides for tramsmittal of current weather information from
the unit command peost to all launch centreol centers. Current weather information
will include sky and cloud condition, wvisibility, millibar reading, wind particu-
lars, and any other weather hazards, The information will be entered on weather
charts (figure 3-15) located at each site., A 24-hour forecast will be provided
daily. Current weather information will be provided at the following times:

a, Sunrise plus 1 hour
b. 1200 hours
¢, Sunset plus 1 hour
d. 2400 hours
3-87. INDEX OF REFRACTION,

3-88. Provisions are made in the guidance countdown checklist for inserting the
current index of refraction. The index of refraction is computed at four specified
times daily and it is mecessary that the current index of refraction be readily
available at the missile guidance conscle,

3-89. PROCEDURES. (See figure 3-16.) Uncorrected atmospheric pressures will be
obtained from the unit command post at one hour after sunrise, noon, one hour after
sunset and midnight.

3-90. The correction factor, to be applied to the uncorrected atmospheric pressure,
will be maintained at the individual sites, This correction factor will be used to
correct the local weather station atmospheric pressure for the difference in eleva-
tion of the individual sites.

(Text continued on page 3-89.)
3-30



T.0. 21-SM68-1 ' Section TIT

STEP PROCEDURE

Hote

Perform this procedure prior to incorporation of
TCTO 31X7-2-11-512 or if air conditioning equipment
supplying cool air to the guidance system cabinets
fail, is removed from the line, or temperature
within cabinets exceed recommended limits.

MISSILE GUIDANCE CONSOLE

1 Launch site targeting....ceveeesronsess wesssarnarasnsssss Checked

T.0. 2]1-5M68-1FJ-1-2
Check the launch site targeting log to determine
that the appropriate launch site targeting proce-
dures have been accomplished.

z LAUNCH EXERCESE. .cvussvnasnssasaassnnssnss shs R EE ek Green

The LAUNCH EXERCISE pushbutton indicator must be
green for a launch,

3 TRAINING < . « « snmwrns o v wowamms o v sesarervssarsarnrssansnsease GLEEN
4 MEATIE ik & & § SiEcmisini & & § Boiiaiiilhe & B 5 e M@EDE § 8 5 § il sessssrenaer. Green

5 STBY s wsssnnnwasnsssnnns NN B 8 R TR 8} A § & e e 4 s w TEET

6 ANT TOWEE S 5 5 5o sim 0 @ ¥ 300@@n § € § 6 BeaveE f ¢ § Sememms § 8 s sssssesss GrEeen

7 HANDOVER OFF . .uvescnecaransnsncnonnnnsasnennranassnsnrsnsns Green

8 PORER. OFF . s envunve e v snmomna @ 8 smees b 6o ¢ sames i o8 @ scweres s 88w Lighted
9 MONITOR. BN=0FF Ewitthic.olcapemvsmsdss smmessp § 3 pasaes § & 5es O

10 HV ON-OFF switch...sieevecescncnncnnnarnsrarncnnnonenanens ON

11 ARTENRA FACILITY SELECT..:ccvusssasssansssasasssanassnsss GrEen
12 ANTENNA FACTLITY MAINT. cssussssvssascsssssrsrorsnannnnnne Green
13 ANTENNA FACILITY FAULT.........-. . Lo apnp—— sseasasss Not Lighted

POWER. SWITCHBOARD (Unit 16)

14 Generator (L or 2) on line,...ecvsssassssssnsscsnsssasssas Recorded

Figure 3-9. Guidance Electronics Officer Alert Status Monitoring

(Standby) Procedure (Sheet 1 of 2)
Changed 17 January 1964 TOCN-1 (DEN-8) 3-31
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15 mmsm le!'!!-l‘l"-i'i"i‘l'l"ll!-l!'!"!"!"'!" ---------- HDt LightEd
16 LINE VOLTS PHABE C.evsienuscasnasasarsarasasaanmannesenns Checleed
1f the indication is not in the center'of the green
segment, press ADJ PH C-INCREASE or DECREASE as
required
17 Circuit breakerS....ccvuasss FE R W BT B F B S Pl W % & a oy

Figure 3-9. Guidance Electronics Officer Alert Status Monitering
(Standby) Procedure (Sheet 1A of 2)

Changed 17 January 1964 TOCN-1 (DEN-8)

3-31A




T.0. 21-5Me8-1 Section IIT

STEP PROCEDURE
MISSILE GUIDANCE CONSOLE
18 BLAST circuit breaker...oeoesercssravarsnasnnrnessosssressON
COMPUTER CONSOLE
19 STANDBY e v s v versnsacnnmnnsrmrnanasransnasrsmarssnasnssnsnas Green
20 BIER: 0FE camm ¢ x v 8 wraowomn: £ 2 3 5 e & 5 5 8 Saumod « & 8 58 Asrat 6 & % 8 o waeu Amber
CONTROL INDICATOR POWER DISTRIBUTION GROUP
21 MOTOR GENERATOR OFF..svsvevssuracsansivasannssssasassssssshmber
22 MOTOR GENERATOR SELECTED. s curavsassavasssnsnnransaresssresssGEERN
23 AUT) ERC . iucsssasssnainvsisessisassisabsdinsnoassdoassssassQTEEN
24 PERIPHERAL A.C. POWER indicatorsS....c.icceeicenanerascavueras Green
The CONSOLE, AUX, PRINTER, TAPE READER, and
OUTLETS indicators should all be green.
25 EMERGENCY RESET .. v vevavsrvarasarnasarnsnararnanninsssnss s GLEEN
26 DRUM OFF . tsasuasasaanarararrsonnsssaessssnageangoansseans . cAmber
27 60 CYCOLE VOLTS. iunaisssisaasisanasasaibisampeniogsnnanansy .Checked
Check phase 1-2, phase l-3, and phase 2-3 by pressing
the pushbutton indicators individually. The voltage
meter should indicate 120(*+6) wolts for each phase.
CONTROL=-MONITOR POWER SUPPLY GROUP
28 DC POWER STANDBY SUPPLY...svucusonraranes carerssssnacasssGreen
P4 MANUAL SEQUENCE rotary switche..sseviscscessasasassasarssOFF
30 SIMULATOR sWitch..oiicvassvavasnsraanarsvnsnisssssssssasssOFF

Figure 3-9. Guidance Electronics Officer Alert Status Monitoring (Standby)

Procedure (Sheet 2 of 2)

Changed 17 January 1964 TOCN-1 (DEN-8)
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Hote

Perform this procedure after incorporation of TCTO
31x7-2-11-512,

The guidance system will be maintained in a power-on configuration

during alert monitoring. However, the guidance system will be re-

turned to standby whenever any air conditioning equipment supplying
cool air to the guidance system cabinets fail, is removed from the

line, or temperature within cabinets exceed recommended limits.

CAUTTION
Guidance system equipment cabinets must not exceed
specified temperature limitations as damage to
equipment may result.

MISSILE GUIDANCE CONSOLE

1 Launch site targeting...cceccsveversrsrncsosanannns T8 B Checked
T.0. 21-5M68-1FJ-1-2

Check the launch site targeting log to determine that

the appropriate launch site targeting procedures have

been accomplished.

2 LAUNCH EXERCISE.....co004. rerss e remm s +«s. Green

The LAUNCH EXERCISE pushbutton indicator must be green
for a launch.

3 TRAINTHG. svcscaunpaunapmssnns wat 6 N ERRErEE § A 8 EEEEAE 5 +++» Green

4 MAIN e s srsmesnansnmnsssasmasssasinsanssssassdannnmnnsnna . Green

5 BTBY u & wowmmwrmen o w8 wowmaos v s [ £ R N PR E R meee Y E g +s+. Green

& POWER ON..cevnscvsnrsrnnssvsssnnsssssssnsssssnssannsssasss BGLEEN

7 MAG OFF...csavsaconans N R e A TR K 8 R s4wsnea. Amber

8 ANT LOWER. .c:sesovacouss FererereassantErnsEasarana s s s. GLESO

9 HANDOVER OFF.s.uvrennssnnsnanasascnsas D U — Green

10 POWER OFF...uavsaus B B R TR § § 8 RS B § SR § 8 W N .» Not Lighted
11 MONITOR ON=0FF SWitcCh....ocecuccinatnnnssornarosancssnnns ON

Figure 3-9A. Guidance Electronics Officer Alert Status Monitoring
(Power Omn) Procedure (Sheet 1 of 5)
Changed 17 January 1964 TOCN-1 (DEN-8) 3-324
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STEP PROCEDURE
12 HY OH=0FF switch..ssssessasssasrsssssnsssssasssssescscsas ON
13 ANTENNHA FACILITY SELECT.....eccseessse0ucasnansenrnsnnesns GLEET
14 ANTENNA FACILITY MAINT...cocssassvaveavaaasncnasnsans e»s-. Green
15 ANTENNA FACILITY FAULT....cerevrascsnsrernnsmsrnnsssnmenns Not Lighted
16 ANTENNA AZIMUTH LIMIT CW/COW..cuvsunccnancnnssansnsnassas Green
POWER SWITCHBOARD (Unit 16)
17 Generator (L or 2) on line....cevse R K B b RS ¢ § § s Recorded
18 ADJ PH C STBY REC..uovsseecessonerassscacasnssasnsnsases. Not Lighted
19 LINE VOLTS PTHASE Cescavavwownsseravans i e saaeasss s a0ones Checked
If the indication is mnot in the center of the green
segment, press ADJ PH C - INCREASE or DECREASE as
required.
20 Circuit breakers...ciesvssvrssnsrssnrsrsssssssssnasvarsss ON
MISSILE GUIDARNCE CONSOLE
21 BLAST circuit breaker.......sssccssvassnssnsannsanesnensss ON
COMPUTER-SIGNAL GENERATOR (Unit 24)
22 OVEN TEMP indicaloX....cecssscsaseasannss O Checked
Turn METER SELECTOR switch to TEMP {(chassis 24A66)
and actuate READ METER toggle switch. The temperature
indicator should read +60(+5) F. Temperature will be
checked four times daily at six hour intervals.
23 POWER. O o wvownov b = 5 wumsims ¢ & 8w wiee ¢ oo e s s e 6 s §es s (SRR
CONTROL INDICATOR POWER DISTRIBUTION GROUP
24 MOTOR. GENERATOR ON..ceecaversnssorssvsosnannsnnas resasann Green
25 MOTOR GENERATOR SELECTED....cscueasesccsnssrnsscrssnsnsss Green
26 AUTD EXC.vvvensnsncsnsnncsraransnnrannsrnans Biewa b bEk s Green

Figure 3-9A., Guidance Electronics Officer Alert Status Monitoring
(Power On) Procedure (Sheet 2 of 3)

Changed 17 January 1964 TOCHN-1 (DEH-8)
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STEP PROCEDURE
2.? PERIPHERAL Aqu PD‘E‘TER in’dicatﬂrs+lili'l4!!!'III"" llllll GrEEH
The CONSOLE, AUX, PRINTER, TAPE READER, and OUTLETS
indicators should all be green.
23 MRGENGE RESET...;‘-H‘--- rrrrrrrrrrrrr s BFEFEspEEpnsaman Green
29 DRmi 0“;-."|.'-' .......... B S R s R EE E S SRS L NN RN Green
30 B0 CYCLE VOLTS: v cewnsupaanmensins - +ss . Checked
Check phase 1-2, phase 1-3, and phase 2-3 by pressing
the pushbutton indicators individually. The voltage
meter should indicate 120(+6) volts for each phase.
CONTROL-MONITOR POWER SUPPLY GROUP
31 m W‘JER mb‘fvcrfiiiili lllllllllll LR R LR R R B L B L Green
a2 MANUAL. SEQUENCE rotary switch....eseeoesceccs RS R B R «ass OFF
33 SI}MLATDR switchrtqtitPf!f. IIIIIIIII LR B ® & B B F A FEEES GFF
SICNAL DATA RECORDER (Unit 22)
34 Events rEEQrder PUWER BWitchv-o-conc -------------- PR ON
Check LOCAL-REMOTE switech in REMOTE, AUTO-MANUAL switch
in MANUAL, RANGE setting at X.l, and CHART SPEEDS at 2.
Flace POWER ON-OFF toggle switch to ON. The POWER ON,
LAMP ON, GRID LINES ON, and MOTOR ON lamps should be
lighted green.
MISSILE GUIDANCE CONSOLE
a5 Press GUID X MOT BDY...cveerascanns R 3 § B ST £ 8 «ssss Not Lighted
36 Press START GUID X.sveravesrsrerersnsacsacnanernns sess+:2+. White
The following indications appear after START GUID X
pushbutton indicator is pressed and should be observed:
a. The digital data printer will print out the con-
tents of the constants register.
b. A gated pulse will appear on BANGE indicator.
c. TABGET GATED indicator will light green.

Figure 3-9A, Guidance Electronics Officer Alert Status Monitoring
(Power On) Procedure (Sheet 3 of 5)

Changed 17 January 1964 TOCN-1 (DEN-8)
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STEP FROCEDURE

d. The AGC METER will indicate in the normal
segment.

If a gated pulse is not obtained reset the guidance
exerciser by pressing GUID X ROT RDY pushbutton indica-

tor and then pressing START GUID X pushbutton
indicator.

During the guidance exerciser coast period, the follow-
ing indications appear and should be observed:

a. COAST indicator will light amber.
b. TARGET GATED indicator will go out.

¢, AGC METER will indicate out of normal segment.

37 MAG RDY . ccvcessassnssssnananunsmnsnndssisbsasssssnansansns White
38 Press MAG 0N..'_....¢.4.‘..- -------------- P Hhitﬁ, tl‘t'EI'I.
Green

After MAG ON pushbutton indicator is pressed, MAG ON
will turn from white to green in 10 to 12 seconds. The
following indications appear after pressing MAG ON
pushbutten indicator and should be observed:

a. MAG RDY will go out.
b. MAG OFF will go out.

¢. The MAG-MOD CUR=-VOLT meter should indicate 1.5
to 1.9 MA; press INC-DEC as required.

Under no circumstances will the magnetron current be
adjusted below 1.5 MA during a guid X run.

39 Hﬂgﬂetrﬂ'n turlin.g...._a.-..;..-....4.4..;.--- sssrEramBpEE e mE AccowlishEd

The magnetron switch is held to the COARSE position.
The MAG TUME meter is checked for the approximate seg-
ment of the X BAND. The magnetron switch is released
to peak. Adjust the frequency control switch as
required to peak the MAG TUNE meter.

Figure 3-9A. Guidance Electronics Officer Alert Status Monitoring I
(Power On) Procedure (Sheet 4 of 5)
Changed 17 January 1964 TOCN-1 (DEN-8) 3-32D
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STEF PROCEDURE
-‘H:l' START GULD x--l-r-rr-r---i--h--r--------------;----..--I:I'Hm
START GUID X must be green or antenna will be
switched and a guid ¥ run will be performed on the
alternate antenna. If a succeasful guld X cannot be
compleced on either antenna a GES WO-00 exists.
The digital data printer will print out the code for
a successful puidance exerciser Tun.
The GUID X ROT RDY pushbutton indicater will light
while the guidance exerciser resets,
£1 FPress GUID X BOT BDTucuvisscnracnnnnnnnnsnsnsnssnsaliob Lighted
#2 hasﬂm HFIl+ll'l‘-'il!+l++l+l!1l+lill+l1llrllllihh“
52,1 MEMITOR OR-0FF #witChesvsiscansannsnnaanssnsssnsssssOFF
&£2.2 HY ON-0FF switch.ueicoausvoasssnssnsnsnssnsnansnnssOFF
SIGHAL DATA RECORDER {Unic 22)
'5'3 PHPEI 51-|-PP1!|"1-1-|+|+“.+.1.-|.+..-.-.-....................':&l.ﬂl:kbd
Faper will be replenished 1f below L0 percent.
L4 Events recorder POWER switthiisssvssinsisccsanenssOFF
et POWER OR-OFF switch to OFF.
&3 Evonts recorder recofd..cscsavasssnnssnssssesnssss Andlyzad

The record will be amalyzed for performance of the
GGS im accordance with T.0. 2IM-HGM25A-2-7-5.

Hote

If antenna is switched any time during
alert monltoring, repeat steps 1 through 45.

Figure 3-89, CGuidance Electronics Officer Alert Status Momirering
{Power On) Procedure (Sheet 5 of 5)

Changed 17 April 1964 TOCH 1-1 (DEM-=14)
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STEP

PROCEDURE

All steps preceded by an asterisk will be coordinated
with the MLO upon initiation or completiom.

CONTROL CENTER

ITT EKELLOGG BLAST DETECTOR

GETI'C'AI“"'l'.'..'.‘.'.'.!.!l!'lilllll‘l.l...ii”p.l.p.'.Lightad
SAC CEM 21-SMB8-2-25-( )

POWER ON indicators....coiesevevosncnsncasesssnnsnssnnsss Lighted
SYS.I‘EPIS C}ECK?I'iitDi‘ DDDD 'P'l".!..'l-'l-lIO’II.....I...UU.G’ree’n
The BMAT checks the blast detection system by ob-
serving that the OPTICAL and POWER ON indicators are
lighted and SYSTEMS CHECK indicator is green, which
indicates that the blast detection system is operating
normally.
LAUNCH COMPLEX FACILITIES CONSOLE
Note
Steps 2 through 8 indicate or are checked
for the response listed when the complex ig

in an alert status. All other indicators
on the LCFC should be not lighted.

I"a'Inps".""""'ll".lﬂlllﬁllll'l!'l"l'l'ln'll'llilili-iioi;rnnacchecked
T,0. Z1M-HGM25A-2-15-3

Rajse panel of launch complex facilities comsole and
activate lamp, flasher, and buzzer switches.

Flas]—le'rsfilliﬁfi". ------- 'l...'.l.liﬂI-'ll.l-il-il.i.l.l...m-lECke'd
Buzzer'l“'l‘ ********* '."‘l.fl.!.i.l.iir.-iﬁ.---.p.pol'po'.l.mlecked
Press and hold buzzer verify switch, then press PUSH
TO SILENCE pushbuttom, Hold buzzer verify switch
until buzzer stops,

GRWHD GUIDAHCE‘I!!*‘ IIIII i-l'l'l'l!!'l!!I-'IJI-I'I-liloi-io----;--Gree“

MISSILE AND FA-CILITY (3)---.-.......a....................Gt‘een

Figure 3-10. Ballistic Missile Analyst Technician Alert Status Monitoring

Procedure (Operational Bases) (Sheet 1 of 11)

Changed 22 May 1964 TOCN 1-1 (DEN-17)
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STEP

PROCEDURE

10

*11

12

13

POWER HUUSE qu(s) ''''''''' !'l'lr!r!'o!orlolon-oio-------gl-m-l.ite

GEN 1, 2, 3, and 4 indicate white only when on the
line and supplying power.

HAZARD LIGHT (3)-----9----.-o-o-o.-..o-o....e...-..........Green
PGRTAL ACCESS Lm}{totétnoono ---------------- ,......,....,..G‘reen

BMAT verifies LOCK pushbutton indicator is lighted
green, indicating the portal revolving door is
locked.

FH\ICE mTEIi-ldtidlititdtiolotottt--i ------------------ ,.,,.GI’EEI\

BMAT verifies FENCE GATE pushbutton indicator is
lighted green, indicating complex security fence
gate is locked.

Press MISSILE AND FACILITY (3).vuvuerusesevasssssnsrssesssnsRed

LAUNCH CONTROL ‘CONSOLE

MISSILE AND FACILITY (3).uvesvesasnsraasnsasnnsssanannssessaRed
CAUTION

Prior to raising LCC front panel, press MISSILE
AND FACILITY pushbutton indicators on LCFC and
verify red indication on LCFC and LCC to pre-
vent accidental Initiation of propellant load-
ing during performance of lamp check.

Raise panel on launch control console and actuate
lamp verify switeh. WVerify all indicators are
lighted and release switch.

Note

Steps 14 thru 17 indicate the responses listed
when the complex is in an alert status, All
other indicators on the LCC should indicate
not lighted.

Lamp S usssasssssasssnnssntssasnrssssnesssnasanasnsnssseasssonecked

Figure 3-10., Ballistic Missile Analyst Technician Alert Status
Monitoring Procedure (Operational Bases) (Sheet 2 of 11)

Changed 18 December 1963 TOCHN-1 (DEN-5)
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STEP FROCEDURE
CAUTION
Insure EXERCISE 1, I, and 3 safety seals are in
place and secured to prevemt sSystem from belng
placed in launch mode.
*]14 EXERCISE {lj ------------ R R R R R R T .,-.,..Gl."E-EI.‘I., Seals
in Place
15 TARGET Smj‘m {3]“* ----------------------- R ——— s L
Verify proper target for each laumcher is lighted
ETE&T,
-\.E GROTHD WME‘E'II-I-Il‘-l‘-l'f‘l!‘f‘-l!i-l-l-il--l-l-!i- ----------- Green
17 Pregs MISSTLE AND FACTLITY..ccccsscassnmsnnsnnas RN s it =1 4 1
When MISSTILE AND FACTLITY pushbutten indicater is
pressed , the MISSILE AND FACTLITY indicators on
both the LCC ‘and the LOFC must light green.
AREA SURVEITIANCE AMD PORTAL ENTBRANCE TV MONITORS
1B Surveillance TV UPErﬂtf-mﬂl-- oot 14 n [ = -1 |
Verify TV is operational by checking pan, zoom, and
cile.
149 Poxtal TV npctatim‘lﬂ.l -------------- A 4 1 1 -t = |
CONTROL CENTER ALARM PANEL
20 Set ABOVE GROITHD RADTATION Seleclor..icicssscosssmasissnsons 1
SAC CEM 21 -8M68-2-25%-( 3}
11 EEE m m‘ﬂclﬁ PRHBE Eﬂlm"l“ﬂ'lfi PEFRFFRFERASFA Fl-lil-li-ﬁ
22 WIND VELIM:ITY DETECTOR ;o oo a e aseadibissasss T Y YRR .-chEtkEI’l
Check WIND VELOGCITY DETECTOR then reburn Lo HIGH,
23 HUCLEAR BLAST DETECT ALARM DE-ACTIVATIMG. c csvssssmessinssss N
This switch must be ON to allow blast wvalves closure
in event of & blast.
24 HUCLEAR BLAST INDICATOR MOBMAL. v cacsicssasansmnnmansn e nnssGEEEN
All other indicators not '_I_:I'.E;hl:nd.
Figure 3-10. Ballietic Missile Analyst Techoician Alert Status
Monitering Procedure (Operatiomal Bases) (Zheet 3 of 11)
Changed 17 January 1964 TOCN-1 (DEN-8) 3-35



T.0. 21-5MBA-1 Section IIT

STEF FROCEDURE
COMTROL CEMTEE CIRCUITS
25 OPERATING MODE. s vuusrsnnnnsnannsnasannanansnnsnssasnsssss LAMEH
T.0, 21-5M68-2J-15-1
zﬁ LHIII.FB- lllllllllllllllllllllllllll + FE IS RFFFFFAFINFREIREREAN c'hE:-kEd
Check LAMP VERIFY and return switeh to the OFF position.
27 LOX LEAKAGE OVEBRIDE (3).vecsssssssssssnsnsnmnnnnnnnnnnss Nt Lighted
28 (After Lncorporatiom of TCTO JLX3-10-17- 5-‘35}
C3E control assembly....cc.... wiksssasasannansnensnsns Checked
BMAT will position the launcher select, mode selactor,
events recorder, and amaleg recorder ewitches as direck-
ed at the special activities briefing.
29 TARGET CARD READER AND LOGIC ASSEMBLY (3) lampS..esssss+s+ Checked
g TARGETS (Dt icisnssnsnanenasnenasarsasgenpnanmensnmeideues LG BER
Target ¢ indicators may be red Lf guidance is equipped
with handowver capabilities.
il TARGETS SELECTED .. casnvassassaranrsansnnansnsusssnssasess Lighted
BHAT werifies that TARGET SELECIION A, B, or C om
target card reader corresponds with the TARGET
SELECTION A, B, or € on the LCC.
3z TARGET SELECT TEST (I)sscvssnssunusnnssmsnnnmsnsnnnnsnsas WOk Lighted
13 Color code,.ccssss SAVELE § F B AT G B 6 e 8 § § & e s AN
Verify proper chassis to pallet relationship by match-
ing color coding.
34 BECT ON LIKE (POWER SUFFLY CONTEOL). .v.ivocsssssnsnsssnsss HORLEE
35 LOAD, BUS, RECT, and BATTERY vOlCaEES.:scesssssssssssssss hecked

HMAT checks the bua, line, battery and rectifier volt-
ages to Insure that the proper voltages exist and that
the battery is fully charged (load Z9{+3) VDC, battery
30{43) VDC, and rectifier 28(+3) VDC).

Figure 3-10. Ballistic Missile Analyst Technician Alert Status
Monitoring Procedurs (Operational Bases) (Bheet & of 11)




T.0. 21M-HGM25A-1-1 (21-8M68-1) Section III

STEP PROCEDURE

36 Countdown clocks (3) Reset

Place countdown clock reset switches 1, 2, and 3 in UP
position momentarily and verify countdown times set on
all three clocks.

37 DISABLE (time display board).e..veeeenanan. A - 1

*38 L3CBes.ve--n- € e e N § S D E 4 B 8 SR 8 & § @3 S § 6 5 5 s BUADLE,, SEeen!
DISABLE, Red

EMAT positions LSCB in UP position momentarily and
verifies EMABLE indicator lights greem. DISAELE
indicator will remain red.

39 Hold bt Indleetart® (3. sscvenniians onsmeiss s samnd s a0DE0D
40 Circuit breakers.......eeuese o eaean Y .
41 Remote gox analyzer......................................Checked

Gox readings are observed to check the operating condi-
tion of remote analyzers in all propellant terminals
and missile silos to ascertain areas are safe for
entry, If any remote gox analyzer(s) is inoperative,
the BMAT will have maintenance correct the malfunction-
ing unit(s).

EQUIPMENT TERMINAL,

42 MLO.eeeun.. Ceeararreaeas frtssstarestessetaesecaseseseavss Notified

BMAT will notify the MLO that he has arrived at the
equipment terminal and will call upon completion of
procedures.

POWER SWITCHGEAR (SUB 1001, MCC 1010, JEU-7/E, and
PANEL 1020)

43 | GROUNDING INDIGATORS (SUB 1001} (3)uvesvrvnrvnsensnnenns Lighted
SAC CEM 21-SM68-2-21-( )

44 All circuit breakers and HAND-OFF-AUTO switches
(except P-112 and P-111)....0vinnnns §F S REER EE 2 e i PO

ALL circuit breakers and HAND-OFF-AUTO switches will
be in the AUTO position except FUEL LINE DRAIN P-112
and FUEL PUMP P-111 which will be in the OFF position.

Figure 3-10, Ballistie Missile Analyst Techniecian Alert Status
Monitoring Procedure (Operational Bases) (Sheet 5 of 11)

Changed 17 June 1964 TOCN DEN 18 3-37




T.0. 21-5M68-1 Section III
STEP PROCEDURE
POWER SUPPLY ECU-16
45 MODE SELECTOR, .vevevossvasessosasnsnsnnnnnnssnnnnns ++++++ REMOTE
T.0. 21-SM6B-2J-10-( )
Positioning MODE SELECTOR on power supply ECU-16 to
REMOTE permits unit to be started or stopped remotely.
46 PRIMARY POWER lamp...... wesdsasavessssrsansnannnnsansnsss Lighted
&7 Tl i 0 5 % 0 G ¥ BB Y R o B 8 R A sevnsassrssnssnss Checked
Verify PRIMARY POWER lamp is lighted and lamps light
when checked.
28 VDC POWER SUPPLY A/E 24A-4
48 PRI POWER INDICATOR.....ccoveossmasnnnsannnns asssassavsss Lighted
49 LOCAL START-REMOTE START.....veuveverannas siwnsssnsssssss REMOTE START
Positioning LOCAL START-REMOTE START switch on power
supply A/E 24A-4 to REMOTE START permits unit to be
started or stopped remotely.
BATTERY POWER SUPPLY A/E 24A-5
50 LAMDE. s vcncusasssansnssnasssnnnasnsssssnsssasssnsssssssss Checked
51 Battery trickle chargers.....coeeeesnes sasssassassssasenss GLEET
52 INPUT POWER PHASE A, B, and C.vvevrenennnnns eteeaasaens . Lighted
All other indicators not lighted.
MOTOR GENERATOR A/E 24A-3
53 LOCAL-REMOTE START.....conecsesnsssnns ssvssssarssssssesrss BEMOTE START
Positioning LOCAL-REMOTE START switch to REMOTE START
permits unit to be remotely controlled by control
monitor group 0A-2438/GJQ-11.
54 LOAD C.B....avws v v R EEHRAA B W SRR ¥ 6 R ¢ 6§ Eees O
55 LINE POWER. . osvpsvocsasssssssasnssssssasssssassssnnsasss WHiLE
56 Circuit Breakers...csovsvecssssnsccnaansans vassessarsssnes ON

SAC CEM 21-SM68-2-21-( )

Figure 3-10. Ballistic Missile Analyst Technician Alert Status

Monitoring Procedure (Operational Bases) (Sheet 6 of 11)
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T.0. 2IM-HCM25A-1-1 (21-5M68-1) Section ITI

ETEP PROCEDURE

57 GEMIND 1ndfcabtfd. s covonrmensmmsnnmnanscsss sssssassasssns Lighted

If the system has & GROUND/HORMAL indicator, MORMAL
should be lighted. This indicates the system does aot
contain a ground and the battery charger iz capable of
mainteining battery pack (BAT 1001) in a charged
condition. These batteries supply power for CmMETEETCY
lighting, damage control, and hazard warning wnite in
the launcher area.

5B VOLTAGE. « - cc cvcsassorscsns trresarmnssrsnansnannansas nnaas GEBEN,
125¢£5) vVDC
a9 AMMETER: & ¢ ¢ 2w oss asioss smmmeesmms snssnssess hesasaEeas sasecMormal

ELECTRICAL SYSTEM

G0 AlY cipenit breskarSissswsssrebviasaoinmamuenmsmeminmssss s )
T.0. ZIM-HCM25A=-2-10=2

During an exerclae, all eirecuit breakers will be
pesitloned ag directed by the HLOD.

L] ] OPERATTIRG BODE . « v s s s sasensartannsrasanmnns snonannsssnnsss LAUMCH
LY LRl in) 5 = im0 oot o i (6 T S e B e T E 8 e R
Yerify lamps and return swicch to OFF.

63 DC VOLTS and AC VOLTS seleckorBesscsrasasransssancnsassssOFF

Selector switches in OFF position prevents meter
damage upon application of operating power,

Hota

BHAT notifies MLO that checkout power is being
applied, If other personnel are inm the launcher
area, MLO will announce that power is being applisd
and to stand clear of all missile and facility
valves.

iy Checkout power (aasesmbly BA2):i...cvevrcensininrsnnananas applied

Fress CHECKOUT POWER pushbutton imdicator and verify
indicater lights red, then white within 10 seconds.

65 (Afrer incorporation of TCTO 31X3-10-12-543)
Fress HYDRAULIC RECULATOR STAGE 1 and STACE 2 PRESS TO
BERIN: 6 56 uvnm s 5 mm il s 6 66 e mmm w p s g I P 1 & (8 ]

Figure 3-10. Ballistic Missile Analyst Technician Alert Scatus
Monitoring Proceduve (Operational Bases) (Sheet 7 of 11}

Changed 17 June 1964 TOCH DEN 18

3=3%



T.0. 21M-HGM25A-1-1 (21-SM68-1) Section ITT

STEP PROCEDURE

When pressed and held, above pushbutton indicators will
light green to indicate that the N2 precharge in the
hydraulic regulators is within tolerance.

66 All other indicators (except CHECEOUT POWER and SYSTEM
GHECK) ............... T L R T 1 27 o7 ¢

CHECKOUT POWER pushbutton indicator will be lighted
white and SYSTEM CHECK indicator will be not lighted.

GUIDED MISSILE TEST SET

a7 OPERATING MODE. s s cvsssssssasansasassssssnansssasnssns + = » « LAUNCH
T.0. 21M-HGM254-2-6-( )

68 Pa, @B and @C circuit breakers........ Ceesesaceeerarnnan .Pressed

69 TEST SET POWER circuit breakers (2)..seece.n-. tesss-ssnsaPressed

Circuit breakers are checked to insure operating
power will be available to the guidance equipment
when launch countdown is started.

ENGINE CONTROL SYSTEM

70 OPERATING MODE.....cuovanssss fissstaansmsEne soensasssensss LAUNCH
T.0. 21M-HGM25-2-3-2

71 Lamplo.cissssssssssinsorensnnntns e TR LI L ssssssssnarsChecked
Verify lamps light, and return switch to OFF.

72 ECS GOusrsvvasnanns istasssssssansranssnrsansansesnnssseseGrEEN
73 CHECKOUT SELECTOR..essssvonsenssnrsnssnsnsraacssssssssnnessOFF
LAUNCH SEQUENCER

?'El OPERATING HﬂDE....................--......-...;.-o.--s-t-mm
T.0. 2IM-HGM25A-2-15-3

75 Lampso.n-------'otsotiroino-----t-0100ovlo-------OovoonooochECkEd
Verify lamps light, and return switch to OFF,

If GO CKT MONITOR is lighted red, press once for a not
lighted indication.

Figure 3-10. Ballistic Missile Analyst Technician Alert Status
Monitoring Procedure (Operational Bases) (Sheet B of 11}
Changed 17 June 1964 TOCN DEN L8 3-40



T.0. #1l-5M68-1 Sectiom TII

STEP FROCETURE
FLIGHT COWTROL SY¥STEM
Haote
IM FROCESS indicator is lighted when CHECEOUT
PFOWER is applied.
76 OPERATIMG MODE. . o.vecvisisssnsssssnsnsnsrnnmnansnsnnassass LATHCH
T.0. 21=5MAE=2J=11=( ) .
17 LAMPS e sesansnssnsnsnnasansnsssasanitsasssnsnsnssssnassas COACked
Verify lamps lighe, and retwurn switch to OFF,
18 HEATER POMER..::ssusnrmrssnnmmnnsnnsusasssanasnasssransas WILLE
14 CYRD HEATER B0.icssavssisnsnapnnnrrrasassnsassnand sussans LIGheed
BQ F, ¥, and K.vccvennnnssssssisssnssnsssssssnssnnanssnnansn wyeling
RE-ENTRY VEHICLE SYSTEM
Bl OPFEBATING MODE. s sssnsrrsssnisnnnanananibassssnnsasnssrsns LOTHGH
T.0. Z1=-8MG8=2]-5-{ ]
B2 Lampa ., s sspsananainnanstsadndsssnsnsbrtasasaaananansmnnnnn Checked
Verify lamps light, and returm switch to OFF.
B3 B/V GOE COMTROL . s rosssrsrsspatsaparnnanannanmmnmnnnnensns MARE &
a4 HARE & R/V IDERT. .cveccssssssnsosansnssnsnsnmannsnsnsnnss WHLEE
85 MARE, & BV GO, vsaumnennmsunnunnemurasentisassctnssnsnnns Green
a6 MARE 4 BREADINESS MONITOE, W/H SAFETY,
ASF SAFETY, AND FUEE SET. ..ccersscsnsnnnnamnnsnsnsssss OCEEN
&7 OFERATING MODE . ssssonnavsorarnswasnnssrssspsssapssnasanna CHECKMIT
CAUTION

88

1f any indicator In step 88 is red, do not set
MODE SELECTOR to MALFUNCTION,

HAREK 4 W.."H FRESSUBE and ALF CONT....:: R ] -1 ]

Figure 3-10, Ballistic Missile Analyst Technician Alert Status

Monitoring Procedure (Operatiomal Bases) (Sheet 9 of 11) 4-41



T.0. 2IM-HEM25A-1-1 (21-SM68-1) Section III

STEP PROCEDURE
ag OPERATING MODE. . 4 + + &4 & + + « » s+ « « s » o« « « » « LAUNCH
Netify MLO that checkout power is being removed. 1If
other personnel are in the launcher area, MLO will
verify that checkout power is not required before per-
forming step 90.
*90 Checkout power (Assembly 8A2) . ., . . . . . . . . . . . Removed

Press CHECKOUT POWER pushbutton indicator on assembly
BA2 to green. BMAT notifies MLO that he has completed
equipment terminal alert status monitoring.

Figure 3-10. Ballistic Missile Analyst Technician Alert Status

Monitoring Procedure (Operational Bases) (Sheet 10 of 11)
(Page 3-43, Figure 3-10, Sheet 11 of 11

Changed 13 March 1964 TOCN 1-1 (DEN-11)

deleted.) ||
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T.0. 21-SM6B-1 Sectionm ITI
STEP PROCEDURE
All tasks preceded by an asterisk will be
coordinated with the MLO upon initiation or
completion.
CONTROL CENTER
LAUNCH COMPLEX FACILITIES CONSOLE
Note
Steps 1 through 7 indicate or are checked for the
response listed when the complex is in an alert
status. All other indicators en the LCFC should
indicate not lighted,
1 Lal“PS -------- LI R R I R TR b!roolt-";ll-l-ttto Che:keld
T.0. 21-5M68-2]-15-1
Raise panel of launch complex facility comsole
and activate lamp, flasher, and buzzer switches.
2 Flashers.....uoeiiivsnnnsnsnnnnns Ve wEE - ++x2a Checked
3 BUEEET  wusnuwvnwasinsy I I T T ey .» Checked
Press and hold buzzer verify switch, then press
PUSH TO SILENCE pushbutton. Hold buzzer verify
switch until buzzer stops.
4 GROUND GUIDANCE...... RS e N R B33 naEs ++ Green
5 MISSILE AND FACILITY (3).......... trrssssssaasaasssas Breen
6 POWER HOUSE GEN(S)....v0vvnvnmeenn. P T T -++2« White
GEN 1, 2, and 3, indicate white only when on
the line and supplying power.
7 HAZARD LIGHT (3)..vuuvvnnnnnnnnnnenanns faramarsnnnns .+ Green
3 Prﬂaa' HSSIEMFMHH (3)'4'il;'i!'!iiiltitoiiihi Rﬁ
LAUNCH CONTROL CONSOLE
9

MISSILE AND FACILITY (3)...vvvvunonnnonnnn +sassssss... Red

Figure 3-11. Ballistic Missile Analyst Technician Alert Status
Monitoring Procedure (VAFB) (Sheet 1 of 10)



T.0. 21-5SM68-1 Section IIL

STEP PROCEDURE
CAUTION
Prior to raising LCC front pamel, press MISSILE and
FACILITY pushbutton indicators on LCFC and verify
red indication on LCFC and LCC to prevent accidental
initiation of propellant loading during performance
of lamp check,
].U llamps iiiiiiiiiiiii LU R ] LR U ) AR E R R EE A R EA e Checked
Raise panel on launch control conscle and actuate
LAMP VERIFY switch. Verify all indicators are
lighted and release switch.
Note
Steps 11 thru 14 indicate the responses listed when
the complex is in an alert status. All other in-
dicators on the LCC should indicate not lighted.
CAUTION
Insure EXERCISE 1, 2, and 3 safety seals are in
place and secured to prevent system from being
placed in launch mode.
11 EXERETEE (B uwopares 1 s & 4 wovowracane v o & 3 wprmmrmnceen P sreesss Green, Seals .
in Place
12 TARGET SELECTION (3)...cuevcuvsssnnsnanans R = T
Verify proper target for each launcher is
lighted green.
.13 GROUND GUIDAHCE. - i s+esstacsasansnsasassnssasanamsnsans Green
Hote
Press MISSILE AND FACILITY pushbutton indicators
on LCFC and verify green indication on LCFC and
LCC. '
14 Pteﬂﬂ- ?.'[I:SSILE AND FREILITY (wc}--ott-t-toitlltottttt GfEEI‘I
When MISSILE AND FACILITY pushbutton indicator is
pressed, the MISSILE AND FACILITY indicator on the
LCFC and LCC must light green.
15 NUCLEAR BLAST DETECT ALARM DE-ACTIVATING....ss00sse0s. ON

SAC CEM 21-SM68-2-25-( )

Figure 3-11. Ballistic Missile Analyst Technician Alert Status
Monitoring Procedure (VAFB) (Sheet 2 of 10)
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T.0. 21.5M68-1 Sectlen ITI

STEF FPROCEDURE
15 This switeh must be ON te allow blast valves
(CONT } closure in event of a blast.

16 HUCLEAR BLAST IHDICATOR HOBMAL. . ...ocevcocsscsasncaars Green

411 cther imdicators not Lighted.
CONTROL CENTER CIRCULTS
17 OFERATING HODE. ... vovnsvsvsssnasnsnrsnsas sesananasnsns LAUHCH
T.0. 21-5M6E-2J-15-1

18 LR s ssisnr it pa s ae n s st E s s PR LR E R 4=+ Checked
Check LAMP VERIFY and return switech to the OFF
posiclon.

19 LOX LEAKAGE OVERRIDE {3).....ccncomsvivosssssssasnsscs Hot Lighted

20 CS5E control assembly.....ccvvnnmvansnnsnnnarsnonisains Checked
BMAT will position the launcher gelect mode
pelector, events recorder, and analog recorder
gwitches as directed at the special activities
'I;:ril:E'I'.r.E.

21 TARGET CARD READER end LOGIC ABSEMBLY (3) lamps....... Checked

22 EXRTETE L0 a s o 0 o i REais 6 5 58 s EIEamE § 6 & 0 % oS & § 0 F - Green
Target € indicators may be red 1f guldance ia
equipped with handover capabilicies.

23 TARBGETS SELECTED. ....cccivinnamnssarsans sewensasensses Lighted
BMAT verifies that TARGET SELECTION A, B, or C on
target card reader corresponds with the TARGET
SELECTION 4, B, or € on the LCC.

25 TARGET SELECT TEST (3).cvrvccncanses sessrsersrasnaanas Hot Lighted

25 Color COdN. . vniiistaisbasabisd R ada b s s s L EEERAEEET B AT ES Checked
Verify proper chassis to pallet relationship by
matching color coding.

28 EECT ON LIME (POWER SUPPLY CONTROL)...cccscsncsascsssss HOLEE

Figure 3-11. Ballistie Miseile Anslyst Technician Alert Eratus
Monitering Frocedure (VAFB) (Sheet 3 of 10)
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T.0. 21-5M68-1 Section

III

STEP

PROCEDURE

27

28

29

*30

31
32
33

34

35

Lﬂﬁn, BUS, RECT, and B#TTERI ?OltBEES..-.......o.--..o.a-CHECKED

BMAT checks the bus, rectifier, and battery voltages
to insure that the proper voltages exist and that

the battery is in a fully charged condition. (load
29(+3)VDC, battery 30(+3)VDC, and rectifier 28(+3)VDC.)

cﬂuntdﬂwn chckB (3}--......-...-.....-....-..,.4.4.-s.-qﬂﬁset
T.ﬂ. 21-5“63-2J-15-1

Place countdown clock reset switches 1, 2, and 3
in UP position momentarily, and verify countdown
times set for applicable launcher,

DISABLE (time display board).......... . ssvassRed

LSCB--;' ------ sdssss s s dsa s FE s s FE B EE R EE FE s s s R s R r araa .EHAHLE, Grﬂ&n;

DISABLE, Red

BMAT positions LSCB in UP position momentarily
and verifies ENABLE indicator lights green,
DISABLE indicator will remain red.

Hold time indicators (3)s.cviescerennnnsenassassancnnenns .000.00
Circuit breakers....coceueess S W e 3 WEEETRE B 8 § PR | |
Remte gox amlyzerf'.l"‘."".‘-"li."".i'.“'"ii“'l'checked

Gox readings are observed to check the operating
condition of remote analyzers im all propellant
terminals and missile silos to ascertain areas are
safe for entry. If remote gox analyzer is inop-
erative, the BMAT will have maintenance personnel
insure all analyzers in the missile silos and pro-
pellant terminals are operating.

EQUIPMENT TERMINAL
m ------ (R R RN RN L R R I B I I A ] oltt.ttitoHotified

BEMAT will notify control center that he has arrived
at the equipment terminal.

SUBSTATION GENERATOR POWER (1404)

GROUNDING IND LIGHTS (3)u.s:ssesscasascaarasancenenennns Lighted
SAC CEM 21-SM68-2-21-( )

Figure 3-11. Ballistic Missile Analyst Technician Alert Status
Monitoring Procedure (VAFB) (Sheet 4 of 10)
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STEP

FROCEDURE

36

37

38

39

41

43

45

SUBSTATION COMMERCIAL POWER (1407)
GRDUHDIHG IHD LIGHTS (3) ------ R I S R A BB N --to-r-rbLightEd
MOTOR CONTROL CENTER (MCC 1505)

All circuit breakers (except FUEL UNLOADING MISSILE
sm)...... ..... @R R oEd E W EEEE R EEEEN] tiiiﬁrii!#d-tiil'lif!lnn

MOTOR CONTROL CENTER (MCC 1506)
All citcuit breakerB. .ccissasssnssnan Jiliilliillilttllii!un
POWER SWITCHBOARD JEU-7/E

All circuit breakerB. . cnrusvssossnssensscnssss iiililfili#ﬂg
T.0. 21-SM68-23-10-( )

POWER SUPPLY ECU-16

H:DDE Smmk;..-..-.4.------.1--».-r-4--r+o-.-.-¢aao-.--¢mm
T.0. 21-SM68-2J-10-( )

Positioning MODE SELECTOR on power supply ECU-16
to REMOTE permits unit to be started or stopped
remotely.
PRIMARY POWER lﬂmF--o¢-4lo|r-l-4-lo---r--i*ii*"li""'"Lighted

I-ﬂ-mpsdl!!lliii!iillll"tll'lilil‘li".!'l."l!'i."l‘ifl‘l*i‘ﬂhecked

Verify PRIMARY POWER LAMP is lighted and lamps
light when checked.

28 VOLT POWER SUPPLY A/E 24A-4
PRI mn mIMonqi.‘.-'l-‘lliQ}llfll!O.'l.l"'lilii'ilLighted
mCﬁL STM'M sm#‘lfilll-i.lilil"‘l'fi*"f"l"iii‘ilm sTm
Positioning LOCAL START-REMOTE START awitch on
power supply A/E 24A-4 to REMOTE START permits
unit to be started or stopped remotely.
BATTERY POWER SUPPLY A/E 24A-5

Lﬂmpsfiqilii!!l-Jil.!tlfirldi.lt!!l'lliliiiri;!lior.'rritchsckgd

Battery trickle chﬂrger.aoo-o.tvtdoar-rr--ddioi-llr;rOlooGIQE“

Figure 3-11. Ballistic Missile Analyst Technician Alert Status
Monitoring Procedure (VAFB) (Sheet 5 of 10)
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T.0, 21-5Me8-1 Section IIT

STEP PROCEDURE
47 INPUT POWER PHASE A, B, and C,....... T I «». Lighted
All other indicators mot lighted,
MOTOR GENERATOR A/E 244-3
48 LOCAL-REMOTE START.......... EEE E § sevarearasnsnssss REMOTE START
Positioning LOCAL-REMOTE START switch to REMOTE
START permits unit to be remotely controlled by
control monitor group OA-2438/GJQ-11.
E"g wAD CGB‘**lﬁlvi lllllllll LA AR O R LI U R R I TR I T m
50 LINE POWER. .. ... vununs. e s e R . White
BATTERY CHARGER RECTIFIER (REC 1604)
51 GROUNDING indicators., s iieiornansnsesnnns B — Lighted
SAC CEM 21-SM68-2-21-( )
52 UDLTAGE -------------- L T Fr e Green'
125(+5)VvDC
53 MTERn|.¢.¢ lllllllllll L L I R R I I O R O A A ] Gt‘E‘ETI,
0-2 amps
ELECTRICAL SYSTEM
54 All circuit breakers...... Mo N RRIEE K § B B § SR es+s-. ON
During an exercise all cireuit breakers will be
positioned as directed by the MILO,
55 OPER-A'TIHG mDE"IP!'I'll!-l-!-ll-l'l-lllt'lb‘ llllll L L I R I ) uuﬂ@.
36 Lampsessnsenciaiarnnnnan — R E W § ¥ B ....Ichecked

Verify lamps and return switch to OFF.
Note

BMAT nmotifies MLO that checkout power is being
applied, If other perscnnel are in the launcher
erea, MLO will anncunce that power is being
applied and to stand clear of all missile and
facility wvalves.

Figure 3-11. Ballistic Missile Analyst Technician Alert Status
Monitoring Procedure (VAFB) (Sheet 6 of 10)
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T.0, 21-5SM68-1 Section III

STEP

PROCEDURE

*57

58

59

60

61

62
63

B

65

66

Checkout power (assembly BA2)......cavvvenruvasssnnsnas Applied
Press CHECKOUT POWER pushbutton indicator and

verify indicator lights red, then lights white
within 10 seconds.

(After incorporation of TCTO 31X3-10-12-543) Press
HYDRAULIC REGULATOR STAGE 1 and STAGE 2 PRESS TO READ.. Green

When pressed and held, above pushbutton
indicators will indicate the Ny precharge
in hydraulic regulators are within tolerance.

All other indicators (except CHECKOUT POWER and
SYSTEM CHECE) . v v vvervunanrnnsnns fre e visssesnsness Green

CHECKOUT POWER pushbutton indicator will be
white and SYSTEM CHECK indicator will be not
lighted,
DC VOLTS and AC VOLTS SeLlectorS. . ..euveeenneeanesennens OFF
Selector switches in off position prevents
meter damage upon application of operating
power.

GUIDED MISSILE TEST SET

OPERATING mDEii|-P.'li'll‘-'l.'I‘itI_il.1I-I¢|-ivll!il-tlivli!‘lll- WCH
T.0. 21-SM68-2J-6-( )

PA, BB and OC circuit breakers....eveeevsavenseissensss Pressed
TEST SET POWER circuit breakers (2).....ce0v0svvsas-s.. Pressed
Circuit breakers are checked to insure operating
power will be available to the guidance equipment
when launch countdown is started,
EHGINE.CGNTRDL SYSTEM,
OPERATING MODE. ... ..vuvenvavunrarannaransansananna ««v+. LAUNCH

Lamps'--aqtttr_oattotl-alt-t--to---------q-----rncnaouo-. Ghecked

Verify lamps light, and return switch to OFF.

Figure 3-11, Ballistic Missile Analyst Technician Alert Status-

Monitoring Procedure (VAFB) {Sheet 7 of 10)
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T.0. 21-8MG8-1

Section TII

STEP PROCEDURE
67 CHECKOUT SELECTOR. ..cvavssssvnssnnvsnsransssnsssansnas OFF
LAUNCH SEQUENCER
68 OPERATING MODE. susussasssnossnnansanvasnsusnaraansssss LAUNCH
T.0. 21-8M68-2J-15-1
69 LM cw v ¢ v s imvansce: & & & & & maneins ¢ 6 ¥ 8 6 e b ¢ 6§ 8 FearReE 6 @ 6 e Checked
Verify lamps light, and return switch to OFF.
If GO CKT MONITOR is lighted red, press once
for a not lighted indication.
FLIGHT CONTROL SYSTEM
Note '
IN PROCESS indicator is lighted when CHECKOUT
POWER is applied.
70 OPERATING mnz LAUNCH
T.0. 21-SM68-2J-11-( )
71 TlDE 0 v s w x w wviernss o e B 3 WOEBERAE B § B8 WG F E 8N E e s s s e GIECKEd
Verify lamps light, and return switch to OFF.
72 HEATER POWER. .. .vvuvvusnnsanvnnnsnnsnsssasssnsssanssass White
73 GYRO HEATER GO..vevvsanarnssannssnsnarssnsssansnssssss Lighted
T4 Po %y o0 Byciames au s sommins s s 55 mrararsioms § £ § 5§ asis seavssvs Uycling
RE-ENTRY VEHICLE SYSTEM
75 OPERATING MODE....ovrevsonnvsavassasnnrssnassassnssssss LAUNCH
T.0. 21-5M68-2J-5-( )
76 LAMPS. s asnsroanansaasasesnsssnnnanasaassss saesssasssers Checked
verifﬁ lamps light, and return switch to OFF.
77 R/V GOE CONTROL. ..:cvvstuassanavnssssssnansansssssneass MARK &
78 | MARK & R/V IDENT.....euvnreneeeannnnss. eeeeeiere... White
79 MARK & BV QOB oo woswvns insannanissssswwasnsissisos GLON

Figure 3-11. Ballistic Missile Analyst Technieclan Alert Status

Monitoring Procedure (VAFB) (Sheet 8 of 10)
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T.0. 2IM-HGM25A~1-1 (21-SM68-1) Section III

STEP PROCEDURE
80 MARK 4 READINESS MONITOR, W/H SAFETY, ASF SAFETY,
AND FUZE SET. + . &+ . & + = 4« 4« 4« 4« + s = « « « « » » + Green
81 OPERATING MODE. . . « = « + 4 & 4 ¢ s s« « =« 225 s + » « CHECROUT
CAUTION

If any indicator in step 82 is red, do not
set MODE SELECTOR to MALFUNCTION.

82 MARK 4 W/H PRESSURE and A&F CONT. . . + + + « + « » « « Green

83 OPERATING MODE. . . . . . . + =« « 4« + o« « « « + « « »« » LAUNCH
Notify MLO that checkout power is being removed, If

other persomnel are in the launcher area, MLO will

verify that checkout power is not required before

performing step B4.

*84 Checkout power (assembly 8A2) . . . . . . . . . . . . . Removed

Press CHECKOUT POWER pushbutton indicator on
assembly 8AZ2 to green. BMAT notifies MLO that
he has completed equipment terminal alert
status monitoring.

Figure 3-11. Ballistic Missile Analyst Technician Alert Status Monitoring
Procedure (VAFB) (Sheet 9 of 10)

(Page 3-53, Figure 3-=11 Sheet 10 of 10 deleted,
Changed 13 March 1964 TOCN 1-1 (DEN-11) ¥ 5 ° E-Sgl



T.0. 2IM-HGM25A-1-1 (21-5M68-1) Section III

STEP PROCEDURE

All tasks preceded by an asterisk will be coordinated
with the MLO,

EQUIPMENT TERMINAL
LAUNCHER SYSTEM

1 OPERATION SELECTOR.........vcavuan ssswsanssswssssisnnsass REMOTE
T.0. 21M-HGM25A-2-8-( )

The OPERATION SELECTOR switch determines if the power
pack is to be operated remotely by the logic circuitry
or locally from the cycling control station. The
LOCAL position is used for maintenance only.

2 Lamp test-----...H......................................Perfomed

A lamp test is performed by pressing the LAMP TEST
pushbutton on the annunciator panel,

-3 Air handler {ﬁcz{)lﬂ)illilliitltlIttltii.ttlltiltlt&tllt.lOPEIating
SAC CEM 21-SM68-2-20-( )

Air handler (AC2010) operates only when the room
temperature rises above +75 degrees fahrenheit,

&4 Air compressor (CC 5002)
MD-DFF-AUN WitEh.!l B RS B a R E SRS R FE NSRS II.IL.U‘I|O l
External lubricator oil level.....coivivennnananas « o s« Checked

Crankcase 0ll level,.uwiiicannasasnassnsennanssssessasshnecked

Drain tank.i-!t#illiiIt‘lt'tti#Ittit!tilt*ititlii*tfl‘.laccmplished
SAC CEM 21-SM68-2-26-( )

The plant air compressor (CC 5002) compresses, stores,
filters, and dries air, This unit supplies compressed
air to the pneumatic sewage ejector and utility air
outlets in the missile silo and equipment terminal,
and dry filtered air to control devices and valves in
the propellant terminal,

During a launch this system must be operating and
supplying compressed air for control devices in the
fuel tramnsfer panel, propellant loading system, blast
valve in the propellant terminal, and the damper
motor in the missile air conditioning duct.

Figure 3-12, Missile Maintenance Technician Alert Status Monitoring Procedure
{(Operational Bases) (Sheet 1 of 9)

Changed 17 June 1964 TOCN DEN 18 3=54




T.0. 21M-HGM25A-1-1 (21-5M68-1) Section III
STEP PROCEDURE
HYDRAULIC SYSTEM (C-216)
5 Pump suction PresSsUre....sessvssssssvssnansnsensnsnssnsl2(®l} PSI
T.0. 21M-HCM25A=2=9=( )
Figure 3-12,

Changed 17 June 1964 TOCN DEN 18

Missile Maintenance Technician Alert Status Monitoring Procedure I
(Operational Bases) (Sheet 1A of 9)
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T.0. 21M-HCM25A-1-1 (21~8M68-1) " section III

STEP FROCEDURE
5 Fluid flows from the reservoir pressurized with dry
{CONT) nitrogen at 12 PSI, and regulated from a K bottle,
to provide a positive fluid flow to the main pump
inlet,
6 Standby K bottle. . . . « & &« « & &« 4 = =« o = & o o = o &« 50 PSI MIN

The K bottle provided with this unit supplies regulated
dry nitrogen at a constant pressure (50 PSI) to be
further regulated to approximately 12 PSI for reservoir
pressurization within the unit.

7 Hydraulic reservoil . . . . & &« « « & & o o o o o 0 = 4 & Within Limits

The unit hydraulic reservoir is provided with a sight
gage housed inside of the lower right hand access door.
This sight gage has an upper and lower marking. The
in-limit fluid level is determined by visually observing
fluid between these markings.

8 Lamp CESL o o o « = = + » « # = « o o = = = s & 3 = * « = Performed

Each lamp located on the face of the A/E27H-2 unit
must be individually pressed to test (16 lamps).
Burned out lamps must be replaced as soon as possible
after discovery.

9 vigual check for excessive leakage. . . « + « « &+ o « « & Performed

A visual check for leakage must be performed on the
unit by sliding all drip pans out for evidence of
fluid., If an excessive leak other than static is
discovered, further isolate the cause by opening
access doorg as required until the source of the
leak is found and can be identified for documen-
tatiom.

10 Air handler (AC2012}
Damper linkage connected and unit operating . . . . . - Verified

Temperature indicator(s). . + + + s = « o ¢+ ¢ = = = « =« Normal
SAC CEM 21-SM68-2-20-( )

Air handler (AC2012) supplies heating, cooling, and
humidification to the missile gile under normal and
launch conditions. If lox spillage occurs, it will
automatically purge air from the missile silo.

Figure 3-12. Missile Maintenance Technician Alert Status Monitoring Procedure
(Operational Bases) (Sheet 2 of 9)

Changed 13 March 1964 TOCN 1-1 (DEN-11) 3-55



T.0. 21M-HGM25A-1-1 (21-5M&8-1) Section III

STEF PROCEDURE

11. Exhﬂust f&'l.'t 2021.---.-#..-141ivbitiitttiboiid LRI B titomrathlg

Centrifugal air fan 2021 furnishes relief air from all
levels of the equipment terminal to the missile silo
air handler (AC 2012).

12 Air Compressor (CC 5001)

Supply tank PresSsSUr€...csessssssssssasssssssssssansssssssNOrmal
Control PreSHUre...csrresssssssnssrrnsnnssnansnsssassnssas-NOrmal

Oil level......... TR § SR § R VELEE § L § § sasbheeioed
Drain tank...seesesenssscossesassasssansnsnnasnssnsesnssdocomplished

Alr compressor (CC 5001) is located on Level II of the
equipment terminal and furnishes supply pressure to
all air conditioning, pneumsatic, temperature, humidity,
and pressure controllers in the launcher area.

PROPELLANT SYSTEM

*13 CheckDUt Pomt (E-Sﬂeﬂﬂ-'f m)i!ii'tiiifi!iiii!ir!!.i!i!lflfﬁpplied
T.0. 21M-HGM25A-2-10~( )

MMT presses CHECEOUT POWER pushbutton indicator on
control monitor group 0A-2438/GJQ-11. The indicator will
light red, then white in approximately 10 seconds. This
supplies checkout power to the FPLPS AGE.

14 hmps.. @R BRSO R RS RS RE R R AR e e .....t‘......tli.icheck‘ed
T.0. 21M-HGM25A-2-12-( )

Set LAMP VERIFY switch to 1 for red and white check and
to 2 for green check. Lamps will be replaced if
necessary. Return LAMP VERIFY switch to OFF.

15‘ MIGATEG PMR.‘ IR RN TN NN .4o.toroot.&.‘o.ooooﬁvm"i:e

INDICATING POWER lights the valwve position pushbutton
indicators of the propellant system AGE. When pressed,
the indicator lights white and remains white until
pressed again. This pushbutton indicator will be left

energized at all times except for EWO configuration. I
INDICATING POWER lights green only during lamp

verification,

Figure 3-12, Missile Maintenance Technician Alert Status Monitoring Procedure
(Operational Bases) (Sheet 3 of 9)

Changed 30 June 1964 TOCN DEN 19 3-56



T.0. 21M-HGMZ5A-1-1 (21-SM&8-1) Section III

STEP PROCEDURE

16 PLPS in preset condition....cccevuuee- easssssnsnssssnsnasssaverified

Preset condition for the PLPS is determined by the
following indications on control monitor group OA-2440:

Figure 3-12, Missile Maintenance Technician Alert Status Monitoring Procedure
{Operational Bases) (Sheet 3A of 9)

Changed 30 June 1964 TOCN DEN 19 3=564A



T.0. 2IM-HGM25a-1-1 (21-SM&8-1) Sectiom IIT

STEP FROCEDURE

16 a. CHECKOUT switch to OFF.
(CONT)
b. MODE switch LAUNCH.

c. FPCV-218 lower green.
d. RESET indicator green.
e. Four level sensors green.

f. (Prior to incorporation of TCTO 31X3-10-11-627)
A1l valve sensor and pushbutton indicators on
assemblies 5A1, 5A2, 5A3, 6Al, and 6A3 upper
green, except MISSILE PNEU I, MISSILE PNEU II,
and FCV-507 lower green; STAGE I MISSILE FUEL
VENT and STAGE 1T MISSILE FUEL VENT upper red;
Stage I and II MISSILE FUEL PRESS REG lower
green; Stage I and II MISSILE FILL AND DRAIN
upper red; and Stage I and II MISSILE VENT
HORMS (3) upper red.

g. (After incorporation of TCTO 31X3-10-11-627)
All valve sensor and pushbutton indicators
on assemblies 5A1, 5A2, 5A3, 6Al, and 6A3
upper green, except FCV-507 lower green;
STAGE I MISSILE FUEL VENT and STAGE II
MISSILE FUEL VENT upper red; Stage I and
I1 MISSILE FUEL PRESS REG lower green;

Stage 1 and II MISSILE FILL AND DRAIN
upper red; and Stage I and ITI MISSILE
VENT WORMS (3) upper red.

17 (After incorporation of TCTO 31X3-10-11-625)
KEY switch (assembly 6A53) . . . « « « &« « « 4« = « « s+ + » . Positioned
T.0. 21M-HGM25A-2-28-1 |

Position KFY switch to ON for CSE and OFF for all
other modes of operation,

18 (After incorporation of TCTO 31X3-10-11-634) I
FUEL EXERCISE-OFF switch. . + 4+ +« « « + 2 s « + s « « » « » Positioned

Verify FUEL EXERCISE-OFF switch is in the FUEL EXERCISE
position when conducting a fuel exercise. All other
times the FUEL EXERCISE-OFF switch will be im the OFF
position.

Figure 3-12, Missile Maintenance Technician Alert Status Monitoring Procedure
(Operational Bases) (Sheet 4 of 9)

Changed 13 March 1964 TOCN 1-1 (DEN-11) 3-57



T.0. 21M-HGM25A-1-1 (21-SM68-1) Section III

STEP PROCEDURE

19 (After incorporation of TCTO 31X3-10-11-625)
BATTERY switch (assembly 6A5) . + « ¢« =« « = « =« = » = » « » Positioned

Verify BATTERY switch is in the ACTIVATE position
during EWO alert monitoring, all other times as
briefed.

*20 Checkout power (assembly BA2) . . . . = « + ¢+ « =« s+ + s » » Removed
T.0. 21M-HGM254-2-10-( )

MMT insures checkout power is no longer required for
other subsystem checks, coordinates checkout power
removal with MLO, then presses CHECKOUT POWER push-
button indicater for a green indication which returns
the system to an alert status,

MISSILE SILO
PROPELLANT SYSTEM

21 Condition of missile and missile 8ilo + + + « + « =« « « « » Checked
T.0. not required

MMT, utilizing missile silo elevator, proceeds from
level 1 through level 8. A visual inspection of
the missile and missile silo is performed checking
for RP-1 and hydraulic leaks, expended missile
release mechanism explosive bolts, expended Stage
I thrust chamber igniters, and condition of the
missile silo sump area. If any pyrotechnic(s)

is found expended, MMT will record time date in
appropriate forms. Upon completion of inspectiom,
MMT will proceed to level 7 1/2 to perform mext
stepi

22 PT-9321-502 and PI-9321-522 . & « + = o « « » « « o » & « = 3000(+100)
T.0. 21M-HGM25A-2-12-( ) PSI

MMT verifies that PI-9321-502 for the NO. 2 bank and
PI-9321-522 for the NO. 1 bank of nitrogen start bottles
each indicate 3000(+100) PSI. This pressure is utilized
to accelerate the Stage I turbopump turbine to pump

fuel and lox to the thrust chamber, during initial
firing sequence.

23 C?'9321—5’05....-...;..-..-4;.----..POSitiﬂﬂed

Figure 3-12. Missile Maintenance Technician Alert Status Monitoring Procedure
(Operational Bases) (Sheet 5 of 9)

Changed 13 March 1964 TOCN 1-1 (DEN-11) 3~-58



T.0. 2IM-HGM25A-1-1 (21-SM6841) Section III

STEP PROCEDURE
23 MMT werifies that CV=9321-505 is positioned to bank NO. 1.
{CONT) 1f the NO. 1 bank indicates less than 2%00 PSI, the MMT

will positien CV-9321-505 to bank NO. 2. For the
initiation of an exercise, the MMT will be required to
position CV-9321-505 to the OFF position.

2& QD"9322'525.444»..-.-.-a...4.......45t01‘&d
MMT verifies that QD=-9322-526 is disconnected and

stored free of launcher path. When connected, QD-9322~-

526 provides the capability for servicing the nitrogen

start system to the required pressure,

25 Exhaust fan 2001, . . . . 4+ o + o s =« =« s, «» « s« =« o « « « Operating
SAC CEM 21-SME8-2-20-( )

Exhaust fan 2001 removes air from the missile silo
through the return and exhaust ducts.

PROPELLANT TERMIFAL

PROPELLANRT SYSTEM

26 Lox storage tank wacuum . . . + « + « « « = + « » o « = = » 150 Microns
T.0. 21M-HGM25A-2-12-( ) MAX

The annular space enclosed by the two walls of the
lox storage tank is evacuated for thermal insulation
by vacuum pump P-701.

2? P1'7U1.4.--..r.--..--...-..-.....ZSU{iIO}
PSI

PI-701 indicates the working pressure from the instru-
ment air supply system. The pressure indicated on PI-701
operates flow control wvalves FCV-218, FCV-211, FCV-306,
and FCV-207.

28 (LAFB 724TH/725TH SQDN)
PI""?Uznscoo--ipr--oo-lvo--ttﬁon-'tlﬁ(il)PSI

29 (EAFB, BAFB, LAFB, MHAFB)
PI'?Gz-----fr-a-o---.t-olad---v¢¢o35(12)PSI

PI-702 indicates the regulated working pressure from the
instrument air supply system. The pressure indicated on
PI-702 is used to operate flow control valves and to
supply a working pressure for liquid level indicators.

Figure 3-12. Missile Maintenance Technician Alert Status Monitoring Procedure
(Operational Bases) (Sheet & of 9)

Changed 13 March 1964 TOCN 1-1 (DEN-11) 3-59



T.0. 21M-HGM25A-1-1 (21-8M68-1}) Section TII

STEP FPROCEDURE

30 PI-203% 5 s % & 5 # & % & & & & & & 6 % % % § » % &8 4 & = 5 IS P5L
P1I-703 indicates the regulated working pressure from

the instrument air supply system, The pressure in-

dicated on PI-703 is used to operate pressure control-

lers which subsequently operate diaphragm type wvalves

in the PLPS.

3l PI-601 and PI-602 . . . + & & &« 4« & & o« s s« s« s « « &« » «» » 53500 PSI MIN
PI-601 indicates the stored helium pressure in T-6014,
and PI-602 indicates the stored helium pressure in
T-6018B, This helium pressure is utilized for missile-
borne tank pressurization and is transferred to the
missile at initiation of the load propellant phase.

32 PI"AGZ. ® & = & W @ @ ® ® & ® & @ @ ® ® @& ® ® ¥ ® ® 4 & @ # ?ftﬂ GP.LL HIH
PI-402 indicates the amount, in gallons, of liquid
nitrogen present im T-402.

3'3 PI"‘503t B 4 & & 2w & & & 4 # ¥ ¥ 4 4 ® F ¥ 24 W & & g w & a4 = 1?00 PSI MIN
PI-503 indicates storage pressure of nitrogen contained

in T-503. Gaseous nitrogen stored in T=-503 is utilized
primarily for utility services.

3‘4 PI-516,.--,----.-----l--ct-l--lr-c----lgDGPSIMIN

PI-516 indicates pressure contained in T-504. This N,
provides pneumatic pressure to operate airborne
components as well as propellant tank pressurization
during unleoading.

3-5' PI'.S‘GZ.-..---o-o--toirttiti-ll--oﬁaﬂPsIHIH

PI-502 indicates the pressure available in T-502.
This Wy is utilized to provide a nitrogen blanket
for the missile fuel and lox tanks. In additionm,
this nitrogen is used for the purging of the fuel
tanks.

36 P1-303.‘. # & # ® & & & @ & ® ® & & ® & & 8 4 ® ¥ ¥ w 4 1165DP$IHIN

PI-303 indicates the pressure available in T-3014, T-301B,
and T-301C which are manifold together. This Ns is
utilized during lox transfer for pressurization of the
lox storage tank.

Figure 3-12. Missile Maintenance Technician Alert Status Monitoring Procedure
(Operational Bases)(Sheet 7 of 9)

Changed 13 March 1964 TOCN 1-1 (DEN-11) 3=-60



T.0. 21M-HGM25A-1-1 (21-SM68-1)

Section III

STEP

PROCEDURE

37

38

39

40

41

42

43

b4

PI-zﬂzt «a & & ® & @ @& 8 # § 4 w ¥ # w4 ® ® ® ® s # ¥ & & @

PI-202 indicates the amount, in gallons, of liquid
oxygen in T-201,

BT~%01s = & ¢+ 5 @ @ ¢ 5 @ @ ® & § © & @ § ¢ 5 @ @ & § &

PI-401 indicates the amount, in gallons, of liquid
nitrogen in T-401.

PI'515---qv-;--v+4-vtvv-b-nv-+-q

PI-515 indicates the pressure in T-503. This Ny is
utilized to prowide a blanket pressure for the lox
transfer lines at all times during standby. In
additjon, this pressure is used to purge missile
lox tanks,

P'303 MD'QFF-AUTG Sﬂ'itCh. * = ® = ® = & = ® & @ s = = =

P=-303 HAND=-OFF=-AUTO switch is set to AUTO position
to provide automatie operation of the exhaust
blower in the propellant terminal wvent shaft.

HBelium c00leT « o o« & o « » @ & © a = & « & a +» = a s *

The annular space enclosed by the two walls of the
helium cooler is evacuated for thermal insulacion
by wacuum pump P-703,

Lox subcooler vacuumm, . . + « « « « & & & & « a o = s

The annular space enclosed by the two walls of the lox
subcooler is evacuated for thermal insulation by
vacuum pump P=703.

MCC 1001 circuit breaker. « + « & o & & & = s s s * & ®#
SAL CEM 21-SMEB-2-21-( )

MCC 1001 supplies power for lox vacuum pumps P-701,
P-702, and P-703, FN 2011, SP 3010, P-303, PNL 1010,
L0y air conditioning control transformer, and
propellant terminal power receptacles,

Exhaust fan 2010, . . & « o« ¢ & & 5 ¢ 5 & s = & 4 & s = &

SAC CEM 21-SM68-2-20-( )

22,900 CAL
MIN

925 GATL MIN

1100 PST MIN

AUTO

150 Microns
MAX

150 Microns
MAX

o

. Dperating

Figure 3-12.

(Operational Bases) (Sheet & of 9)

Changed 13 March 1964 TOCN 1-1 (DEN-11)
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T.0. 2IM-HGMZ5A-1-1 (21-SM68-1) Sectien III

STEP

45

46

PI-?U?........-.-,-.-...--4,--a..2ﬂ{i1]PSI
T.0. 21M-HGM25A-2-12-( )

PI-707 indicates the regulated pressure from the
instrument air system which has been reduced to
20(+1) PSI by PRV-707. This pressure is routed
to pressure transducers that control the Stage I
and I1 lox topping valves.

PNL 1010 circuit breakers . . . « + + = = « & « & &« = « + = oM
SAC CEM Z1-5M68=2-21-( )

PNL 1010 supplies power for operation of control
valves for the propellant loading system, PLPS
vacuum gages, and gox analyzers.

Figure 3-12, Missile Maintenance Technician Alert Status Monitoring Procedure

(Operational Bases ) (Sheet 9 of %)

Changed 13 March 1964  TOCN 1-1 (DEN-11)
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T.0. 2IM-HGM25A-1-1 (21-5M68-1) Section 1II

STEP PROCEDURE

All tasks preceded by an asterisk will be coordinated
with the MLO.

1 Deleted.

EQUIPMENT TERMINAL

LAUNCHER SYSTEM

*7 OVERRIDE/EXERCISE (CTL/exercise). . . . . « « « « - « . . . EXERCISE

Figure 3-13. Missile Maintenance Technician Alert Status Monitoring Procedure
(VAFB) (Sheet 1 of 9)

Changed 13 March 1964 TOCN 1-1 (DEN-11) 3= 67



T.0. 21-5M58-1 Sectien III

STEFP

PROCEDURE

*8

10

11

12

13

L4

OVERRIDE/EXERCISE (EWO)...iieiirsssarsnosssnnssnnnnnns OVERRIDE
OPERATION SELECTOR. . ..s:ususcasnsasasanunnns cesssssnsess BEMOTE

The OPERATION SELECTOR switch determines if the
power pack is to be operated remotely by the logiec
circuitry or locally from the cycling control
station. The LOCAL position is used for mainte-
nance only.

Lamp test....... «.ss. Performed
4 lamp test is performed by pressing the LAMP
TEST pushbutton on the annunciater panel.

Adr handler {A/C 2802)...... ¢ ccscassnannsnanns veess. Operating
SAC CEM 21-SM68-2-20-( )

This handler ogerates only when room temperature
rises above 65“F and will operate until temperature
drops to 559 F. The operation of the hydraulic
power pack increases the heat load.

HYDRAULIC SYSTEM {(C-216)

Pump suction pPressure......ssessssss vassanasrassarnaes 12(41) PSI
T.0. 21-8M68-2FJ-9-( )

Fluid flows from the reservoir pressurized with
dry nitrogen at 12 PSI, and regulated from a

K bottle, to provide a positive fluid flow to
the main pump inlet.

Standby K Bottle. .. svrvserasscanasenssnvansnsssnsncnsans 50 PSI (MIN)

The K bottle provided with this unit is merely

to supply regulated dry nitrogen at a constant
pressure (50 PSI) to be further regulated to
approximately 12 PSI for reservoir pressurization
within the unit.

Bydraulic Reservolr.......ceveeuvsns PR ——— vess Within Limits

The unit hydraulic reservoir is provided with a
sight gage housed on the lower right hand access
door of the unit. This sight gage has an upper
end lower black marking and the in-limits fluid
level is determined by wvisually observing fluid
within the two black lines.

Figure 3-13. Missile Maintenance Technician Alert Status Monitering

Procedure (VAFB) (Sheet 2 of 9)
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T.0. 21-SMA8-1 Section III

STEFP PROCEDURE

15 LAMYE TEET S 55 55 w0 F o 585 Smos o f f % 5 S 8 d # 65 §

cessc--s Performed

Each lamp located on the face of the A/E27H-2
unit must be individually pressed to test

(16 lamps}. Burned out lamps must be replaced
as soon as possible after discovery.

16 Visual check for excessive leakage............. veeassss Performed
A wvisual check for leakage must be performed on

the unit by sliding all drip pans out for evidence

of fluid. If an excessive leak other thanm static

is discovered, further isvlate the cause by open-

ing accesgs doors as required until the source of

the leak is found and can be identified for
documentation.

17 Air handler A/C 2501

Damper linkage connected and unit cperating.,......... Verified

L EBME - < 5 & o woewicson 2 4 @7 5 & S B R E P BB 0 TSR E R S S R AW ¥ Green, 65° F MIN

TT 2505 s e v v n e eeu s vnnnsonnscnsessasnnscoanssoannennanns Green, 75° F MAX
SAC CEM 21-SM68-2-20( ).

This air handler supplies hearing, cooling and
humidification to the missile silo under normal
and launch conditions. If lox spillage cccurs,

it will automatically purge air from the missile
silo. Ref: SAC CEM.

18 Exhaust fan 2402

sissssssasnarnsnascansarnarasss Operating

Centrifugal air fan 2021 furnishes relief air
from all levels of the equipment terminal to
the missile silo air handler (A/C 2012).

19 Air compressor CC 2401:

Supply tank pressure EAEE........scravecccaiatonnnnns Green, 70-80 PSI

Control pressure Eape.......covevescannennnnns ++ss... Greem, 15(+2) PSI

This air compressor is located on level 2 of the
equipment terminal and furnishes supply pressure
te all air conditioning pneumatic temperature,

humidity, and pressure controllers in the
launcher areas.

Figure 3-13. Missile Maintenance Techmician Alert Status Monitoring

Procedure (VAFB) (Sheet 3 of 9) 31-65



T.0. 21-5M68-1 Section III

STEP FROCEDURE

PROPELLANT SYSTEM (EQUIPMENT TERMINAL)

#20 Checkout power (assembly 8A2).....vcevvvensnnvsnasnesness.Applied
T.0. 21-5M68-2J-10-( )

MMT presses CHECKOUT POWER pushbuttom indicator on
control monitor group OA-2438/GJQ-11. The indica-
tor will light red, then white in approximately ]
10 seconds, This supplies checkout power to the
PLPS AOE.

21 LMD Sy s nvesmsssnsasnimsonesssmisnsss wessssssnssssasnsssssssOhecked
T,0. 21-8M68=2J-12~( )

Set LAMP VERIFY switch to 1 for red and white check
and to 2 for green check, Lamps will be replaced if
necessary. Return LAMP VERIFY switch to OFF.

22 INDIC&TEG PomfiilI.iiil“l‘di.dl“i4“4l‘ipr‘.".;‘c..;...white
INDICATING POWER lights the valve position push-
button indicators of the propellant system AOQOE.
When pressed, the indicator lights white and
remains white until pressed again. It lights
green only during lamp verification.
23 FLPS in preset condition..eeeeveivaansnesa i § § BeammE s ¢ 5 VLI T1GEd
A Preset Condition for the PLPS is determined by
the following indications on control moniteor group
OA-2440
a. CHECKOUT switch OFF.
b. MODE SELECTOR switch LAUNCH,
c, FCV-218 lower green.
d. RESET indicator green,
e¢. Four level sensors greemn.
f. All valve sensor and pushbutton indicators
on assemblies 5A1, 5AZ, 5A3, 6Al1 and 6A3
indicate upper green except FCV-507 lower

green, STAGE I MISSILE FUEL VENT and STAGE
II MISSILE FUEL VENT upper red; STAGE 1

Figure 3-13., Missile Maintenance Technician Alert Status Monitoring

Procedure (VAFB) (Sheet 4 of 9)
Changed 18 December 1963 TOCN-1 (DEN-5} 3-66



T.0, 21M-HGM25A-1-1 (21-SM68-1) Section III

STEP FROCEDURE
23 and II MISSILE FUEL PRESS REG lower green;
(CONT) Stage I and IT MISSILE FILL AND DRAIN are

upper red; and Stage I and II MISSILE VENT
NOEMS (3) upper red.
24 KEY switch (assembly 645) . . . . . . . + -« + + « + . . Positioned

Position KEY switch to ON for GSE and OFF for all
other modes of operation.

24.1 (After incorporation of TCTO 31X3~1l0-1l=6£34)
FUEL EXERCISE=OFF switch. . . . . . . e+ »+ + + + » . Positioned

Verify FUEL EXERCISE-OFF switch is in the FUEL
EXERCISE position when conducting a fuel exercise.
All other times the FUEL EXERCISE-OFF switch will
be in OFF position.

25 BATTERY switch (assembly 645) . . . . . . . . . . . . . Positioned
Verify BATTERY switch is in the ACTIVATE positionm
during EWO alert status monitoring, all other
times as briefed,

*#26 Checkout power (assembly 8A2) . . . . . . . . . . « « Removed
MMT insures checkout power is no longer required

for other subsystem checks, coordinates checkout

power removal with MLO, then presses CHECEOUT

POWER pushbutton indicater for a green indicatieon

which returns the system to an alert status.

PROPELLART SYSTEM (MISSILE SILO)
27 Condition of missile and missile sile . . . . . . . . . Checked
' T.0. neot required

MMT, utilizing missile siloc elevator, proceeds
from level 1 through level 8. A wisual inspec=
tion of the missile and missile silo is performed
checking for RP-1 and hydraulic leaks, expended
migsile release mechanism explosive bolts, ex=
pended Stage I thrust chamber igniters, and cone
dition of the missile silo sump area. If any
pyrotectnic(s) is found expended, MMT will record
time date in appropriate forms. Upon completion
of inspection, MMT will proceed to level 7 1/2 to
perform next step,

Figure 3=13. Missile Maintenance Technician Alert Status Monitoring
Procedure (VAFB) (Sheet 5 of 9)
Changed 20 February 1964 TOCN 1-1 (DEN-10) 3-67




T.0, 21M-H@Z25A-1-~1 (21-SM68-1) Secrion III

STEP FROCEDURE

28 PI-502 and PI~522 . . . . . . . . . . .+ « « - . . . . 3000(£100) PSI
T.0. 21M-HGM25A-2-12-2

MMT verifies that PI=502 for the NO, 2 bank and
PI=522 for the NO. 1 bank of nitrogen start bottles
each indicate 3000(t100) PSI, This pressure is
utilized to accelerate the Stage I turbopump tur=-

bine te pump fuel and lox to the thrust chamber
during initial firing sequence,

Figure 3-13. Missile Maintenance Technician Alert Status Monitoring

Procedure (VAFB) (Sheet 54 of 9)
Changed 20 February 1964 TOCN l-1 (DEN-10) A=674



T.0. 21M-HGM25A-1-1 (21-SM68-1) Section III

STEP PROCEDURE
29 'I:V-9'321-505 ----- .--.-o'q.‘q.q.nq.o. ------------------- ........POBitiOﬂ’Eﬂ &

MMT verifies that CV-9321-505 is set to bank NO. 1.
If the NO, 1 bank indicates less than 2900 PSI, the
MMT will set CV-9321-505 to bank NO, 2., For the .
initiation of an exercise, the MMT will set CV-9321-
505 to OFF.

10 QD=9322=52600sacaccsnanans T L L e T Ty =Le o 12

The MMT verifies that QD-9322-526 is disconnected
and stored free of launcher path. When connected,
QD=-9322-526 provides the capability for servicing
the nitrogen start system to the required pressure.

PROPELLANT SYSTEM (PROPELLANT TERMINAL)

31 Lox storage tank vacuume:-::-.sss- snesssssrasssnsasssnasasl 3] Microns

(MAX)

The annular space enclosed by the two walls of the
lox storage tamk is evacuated for thermal insula-
tion by vacuum pump P-70L.

32 P-701 OperatingesssssssssssasasssaasasnsasasssasasssnssasaVerified

The lox storage tank vacuum pump is maintained in
an operating condition at all times except for
maintenance. The pump is capable of evacuating
the annular space im T-201 to 30 Micronms.

33 PI-T‘}I--"-'---'-vco-o—---oov ----------------------- 1-*'4250(110) PSI

PI-701 indicates the working pressure from the
instrument air supply system. The pressure indi-
cated on PL-701 operates flow control valves
FCV-218, FCV-211, FCV-306, and FCV-207.

yl PI-?uz.;;Aq..-....-... ------------------- EE R ohtttttititogs(tz.o} PSI

PI-702 indicates the regulated working pressure
from the instrument air supply system. The pres-
sure indicated on PI-702 is used to operate flow
control valves and to supply a working pressure
for liquid level indicators.

Figure 3-13. Missile Maintenance Technician Alert Status Monitoring
Procedure (VAFB) (Sheet & of 9)

Changed 17 June 1964 TOCHN DEN 18 3-68



T.0. 21-5M6B-1 Section IIX

STEP

PROCEDURE

35

36

37

38

39

41

3 O T 35(+2.0) PSI

PI-703 indicates the regulated working pressure

from the instrument air supply system. The pressure
indicated on PI-703 is used to operate pressure
controllers which subsequently operate diaphragm
type valves in the PLPS.

PI-601 and PI-602,.,.......c.00.n0. rerssrmsnssransrnsasaaas 3300 PSL (MIN)
PI-601 represents the stored helium pressure in
T-601A, and PI-602 represents the stored helium
pressure in T-601B. This helium pressure is
utilized for missileborne tank pressurization and
is transferred to the missile at initiation of
the load prepellants phase.
35 0 I 36 B B u 8 5% 8 MO h € 8 4 § A £ 8 Y eE———— 740 GAL (MIN)

P1-402 indicates the amount, in gallons, of liquid
nitrogen present in T-402,

Bl SO wopumrins: 5 4 8 § 5§ GAREOFELE § ¥ B B S EER § Sesabaaa tarrasasnnan 1700 PSI (MIN)

PI-503 indicates storage pressure of nitrogen
contained in T-503. Gaseous nitrogen stored in
T-503 is utilized primarily for utility service,

BTS00 5 mosrauiincen § 8 5 § Saiaiend i § 4 8 BRFESAE 1 0§ maemns b8 a8 wo 1900 PSI (MIN)

PI-516 indicates pressure contained in T-304. This
N, pressure provides pneumatic pressure to operate
airborne components and also provides pressure to
pressurize missile propellant tanks for unloading
purposes,

PI-502. .. cernrnnnnnnnnns e veserns. 600 PSI (MIN)

PI-502 indicates the pressure available within
T-502. This N, is utilized to provide a nitrogen
blanket of the missile fuel and lox tanks. In
addition, this nitrogen will be used to purge

the fuel tanks.

PI-303. ... srcesrranssssnanansssnsnsssanraranssnasanes 1600 PSI (MIN)

PI-303 indicates the pressure available within
T-301A, T-301B and T-301C which are manifolded to-
gether. This Ny is utilized during pressurization
of the lox storage tank.

Figure 3-13, Missile Maintenance Technician Alert Status Monitoring
Procedure (VAFB) (Sheet 7 of 9)
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T.0. 21-5M68-1 Section ITI

STEP PROCEDURE

‘!‘2 PI-zﬂz!!IOO‘O!#!!-!JIJl‘!-llr-l-l‘-!-l‘lril‘i‘-lli‘iltl‘thtttni..‘.". 22’900 'GAL [HIH)

PI-202 will provide an indication of the amount of
liquid oxygen, present within T-201.

43 o 925 GAL (MIN)

P1-40] indicates the amount, in gallons, of liquid
nitrogen present in T-401.

44 PI-515....000uunn sarressrnsrasssrsrrassrsassarassassns 1100 PSI (MIN)

PI-515 indicates the pressure available within
T-505, This Np is utilized to provide a blanket
pressure for the lox transfer lines at all times
during standby. In addition, this pressure is
used to purge missile lox tanks.

45 P-303 BAND-OFF-AUT0 ccmew s s sssmsnsss ss smeaassssshsus AUTO

The HAND-OFF-AUTO switch for P-303 is set to the
AUTO position to provide automatic operation of
the exhaust blower in the propellant terminal
vent shaft.

46 e T R o T 150 Microns (MAX)

The annular space cnclosed by the two walls of the
Helium cooler is evacuated for thermal insulation
by vacuum pump P-703.

47 P-703 cperating....ceiersssnsssnnnnascssnnsnnannansnss Verified

The wvacuum pumps at VAFB are maintained in an
operating condition at all times except for mainte-
nance. They are capable of evacuating the annular
space to 30 microns.

48 Lox subcooler vacuum. ....ocececinenoncrnennonasasennass 150 Microns (MAX)

The annular space enclosed by the two walls of the
lox subcooler is evacuated for thermal insulation
by vacuum pump P-703,

49 P-702 C‘P‘Etatingtt-o--r---ti----tt-tr-tot-;-o;+--o--o.- Verified

The vacuum pumps are maintained im an operating
condition at all times except for maintenance.
They are capable of evacuatring the annular space
to 30 microns.

Figure 3-13. Missile Maintenance Technician Alert Status Monitoring

Procedure (VAFB) (Sheet B of 9) 3-70



T.0. 21-5M68-1 Section IIL

STEP PROCEDURE

50 MCC 1507 and MCC 1508 circuit breakers....... § & WEETTE R ON

51 Exhaust fan 2010.....00000 0008044 BB ¥ RS § F N R £ Operating
52 1 Cesemeenn 20(+1) PsI

PI-707 indicates the regulated pressure from the
instrument air system which has been reduced to
20 PSI by PRV-707. This pressure is routed to
pressure transducers that control the Stage I and
II lox topping valves.

53 PHL, LG0T v acwwn s v n o mowcmw o v x g o mcwsmw o 6 8 6 s vy nx 6% paw oa 5 AN

Figure 3-13. Missile Maintenance Technician Alert Status Monitoring

Procedure (VAFB) (Sheet 9 of 9) 3-71



T.0. ZIM-HGMZ5A-1-1 (21-5M68-1) Section IIL

STEP PROCEDURE

1 Anmunciator panel checkout:
SAC CEM 21-8M68-2-21-( }

a. Request control center stand by for annunciator panel test,

b. Rotate annunciator panel TEST switch through all 12
positions and return to zero.

c. Press ammunciator ACKN pushbutton.

d. Verify with LCFC operator that POWERHOUSE EMERGENCY
indicator and alarm (LCFC) are operating.

Mote

Repeat steps b thru d on the remaining four
annunciator TEST switches.

e. Press annunciator RESET pushbutton.

£, Verify with LCFC operator that POWERHOUSE EMERGENCY
. indicator is not lighted.

2 Operating switchgear inspection:
Wote
Operating switchgear inspection will be

performed on all operating power generation
switchgear connected to the main bus,

a., Verify GENERATOR and GENERATOR FIELD circuit breakers
are closed and indicators are lighted red.

b. Insure DIESEL ENGINE START-RUN switches are set to

RUN, and AMMETER selector switch is set to the highest
indicating phase.

c. Check voltages on all phase on the ND. 1 generator
control panel.

d. Check instruments on generator and exciter control
panel for proper operation.

e, Insure voltage REGULATOR CUTOUT switches are set to REG.

f. Insure exciter manual field rheostats are turned fully
counterclockwise.

Figure 3-13A. Electrical Power Production Technician Alert Status
Monitoring Procedure (LAFB 724TH/725TH SQDN) (Sheet 1 of 7)
Changed 19 March 1964 TOCN 1-1 (DEN-12) 3-72




T.0. 21M-HGM25A-1-1 (21-8SM68-1) Section III

STEP PROCEDURE
2 g. (Complex 4A only) Insure commercial power selector
{CONT) switch is set to MAN,
3 Standby switchgear inspection:
Note
The standby switchgear inspection will be
performed on all power generation switchgear
not connected to the main bus and not in a
maintenance status
a, Verify GENERATOR and GENERATOR FIELD circuit breakers are
tripped, indicators lighted green, and targets green.
b. Set DIESEL ENGIWE START-RUN switch{s) to START.
¢. Set RESET TRIP relays to RESET.
d. Insure AMMETER selector switches are set te NO. 1,
e. Verify flags on safety devices, and generator and exciter
control panels are clear.
f. Insure voltage REGULATOR CUTOUT switches are set to REG.
£. Insure exciter manual field rheostats are turned fully
clockwise.
4 Standby diesel engine(s) checkout:

Note

Standby diesel engine(s) checkout will be
performed on all standby diesel engines.
All diesel engines mot in a maintenance
status will be in a standby configurationm,

a2, Check exciter belts for tension and wear.

b. Insure that all obstructions to the alternator and
assoeiated rotating equipment are removed.

c. Verify switches 1320 through 1323 are closed,

d. Insure the air manifold drain valve, indicator walves (8),
aftercooler drain walve, and turbocharger drain valves are
open.

e. Insure the engine lub oil cocoler drain valve is closed.

Figure 3-13A. Electrical Power Production Technieian Alert Status
Monitoring Procedure (LAFB 724TH/725TH SQDN) (Sheet 2 of 7)

Changed 19 March 1964 TOCN 1-1 (DEN-12)
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T.0. 21M-HGM25A-1-1 (21-SM68-1) Section III

STEP FROCEDURE
4 f. Insure the prelube c¢il suction valve and lube oil
{CONT) cooler chilled water supply and return valves are open,

g. Insure the cyclonic separator equalizer wvalve, steam
outlet valve, water return valve, and water makeup
valves (3) are open.

h. Insure the cyclonic separator makeup water bypass
valve is closed.

i, Insure the starting air supply valve iz closed.

j. Insure the fuel oil supply walwves, turbocharger oil
cooler treated water valves, and aftercooler treated
water valves are open.

k. Insure the lube oil sump tank fill and drain valves are
closed.

l. Check engine and turbocharger oil level.

m, ©Set engine console power supply switch to ON.

n. Rotate indicator light test switch on engine console
to test that all indicators light.

0. Press engine START pushbutton.

CAUTION
If engine lube oil pressure gage does not
indicate &4 to 5 PSI, set engine console
power supply switeh to OFF and repeat
steps m and o until 4 to 5 PSI is indicated.

p. Set engine console power supply switch to OFF,

q. Insure starting air supply wvalve is open.

r. Set throttle control lever to STOP.

8. Turn governor LOAD LIMIT knob to O.

t. Set SPEED DROOP to 30 or as required.

u, Set SYNCHRONIZER indicator so engine will run at

approximately 450 RPM.

Figure 3-13A. Electrical Power Production Technician Alert Status
Monitoring Procedure (LAFB 724TH/725TH SQDN) (Sheet 3 of 7)

Changed 19 March 1964 TOCN 1-1 (DEN-12)
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T.0. 21M-HGM25A-1-1 (21-85M68-1) Seccion TI1

STEP PROCEDURE
& CAUTION
(CONT)

Indicator valves must be observed for moisture and
foreign material during engine blow out.

V. Pull and immediately release starting air wvalve several times
until the engine has completed two revolutions; then pull and
hold starting air valve until engine completes six to eight
revolutions, then release.

W. Close indicator valves (8).

X. Set governor LOAD LIMIT to 10,

V. Set throttle control lever to RUN.

z. Deleted
aa. [Deleted
ab. Deleted

ac. Deleted

ad. Deleted
ae. Deleted
af, Deleted

ag. Deleted
ah. Record time and date standby diesel engine(s) checkout completed.

NHote

The standby diesel engine(s) checkout must be performed
every eight hours.

Figpure 3-13A. Electrical Power Production Technician Alert Status
onitoring Procedure (LAFB 724TH/725TH SQDN) (Sheet 4 of 7)

Chenged 10 Augunst 1964 3-73



T.0, 2IM-HGM254-1-1 (21-SM68-1) Section I11

STEP FROCEDURE

5 Post diesel engine(s) startup checkout:

a. Check exciter and generator for vibration and arcing.
b, WVerify governor oil level is normal.

c. Verify engine lube oil sump level is normal.

d. WVerify turbocharger lube oil sump level iz normal.

e. Check engine console for proper pressure and temperature
indications.

& Fuel and lube oil transfer system inspection:

a. Check fuel and lube oil system for proper valve and control
switch positien,

h. Check fuel oil control panel for proper indicatioms.

c. Check lube oil storage tank level indicators for
proper indications.

Note

Step 6d will be performed in conjunction with steps
8 and 9.

d. Check fuel and lube oil system for proper valve position,
7 Cyclonic separator checkout:

a, Check condensate receiver tank water for normal level,

b. Set condensate pump LFEAD-LAG switch to opposite position.
c. Check condensate tank for normal pressure.

d. Check separator water level and steam pressure for normal
indications.

e. Perform blowdown of separators.
B AC-2? diesel engine inspection and checkout:
a. Verify diesel fuel and lube o0il level is normal.

b. Set disconnect switch, located at lower left of engine
panel, to ON (if applicable).

Figure 3-13A. Electrical Power Production Technician Alert Status
Monitoring Procedure (LAFB 724TH/725TH SQDNY {Sheet 5 of 7)
Changed 19 March 1964 TOCN 1-1 (DEN-12) 3-76



T.0. 21M-HGM254-1-1 (21-5M6B8-1) Sectiom III

STEP PROCEDURE
B c. Set toggle switch, located at lower right of engine panel,
(CONT) to ON.

d. Press and hold GLOW PLUGS pushbutton.

e. Hold toggle switch on lower left of engine panel to START
until engine starts; then release GLOW PLUCS pushbutton
and START switch,

Note
Allow engine to operate for 15 minutes before
performing step £.

f. Set toggle switch, located on lower right of engine panel,
to OFF.

g. Set disconnect switch, located at lower left of engine panel,
to OFF (if applicable).

9 Starting air system inspection:

a. Set starting air compressor HAND-OFF-AUTO switch to OFF.

b. Check starting air compressor for normal oil level and proper
belt tensiom.

¢. Drain condensate from receiver tanks.

d. Verify all valves for proper position.

e, Set starting air compressor HAND-OFF-AUTO gswitch to AUTO.

10 Standby diesel engine(s) pre-lube and blow out checkout:

a. Set throttle control lever to STOP.

b. Turn governor LOAD LIMIT knob to O.

c. Open indicator valves (8).

d, Close starting air supply valve.

e. Set engine console power supply switch to ON.

f. Press engine START pushbutton.

Figure 3-13A. Electrical Power Production Technician Alert Status
Monitoring Procedure (LAFBE 724TH/725TH SQDN) (Sheet 6 of 7)

Changed 19 March 1964 TOCN 1-1 (DEN-12)
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T.0. 21M-HCM25A-1-1 (21-SM68-1) Section ITI r

STEFP PROCEDURE
10 CAUTTION
(CONT)

If engine oil pressure gage does not indicate 4 to 5

PSI, set engine console power gupply switch to OFF

and repeat steps e and f until 4 to 5 PSI is ind{cated.
g. Set engine console power supply gwitch to OFF.

h. Open starting air supply valve,

CAUTTON

Tndicator valves must be observed for moisture and
foreign material during engine blow out.

i, Pull and immediately release starting air valve several times
until engine has completed two revolutions; then pull and hold
starting air valve until engine completes six to eight
revolutions, then release,

j. Set throttle control lever to R,

k. Turn governor LOAD LIMIT knob to 10.

1. Close indicator valwves (8).

Figure 3-13A. Electrical Power Production Technician Alert Status l
Monitoring Procedure (LAFE 724TH/725TH SQDN) (Sheet 7 of 7)

Changed 19 March 1964 TOCH 1-1 (DEN-12) 3-78



T.0. 21M-HGM25A-1-1 (21-SM68-1) Section IIL

STEP PROCEDURE
1 Annunciator panel checkout...... o o o cesssessennessshccomplished
SAC CEM 21-8M68=2-21-( )

The EPPT accomplishes the annunciator panel checkout

by pressing annunciator TEST pushbutton and verifying

all indicators are lighted.

2 Standby switchgear inspection:
Note
The standby switchgear inspection will be per-
formed on all power generation switchgear not
connected to the main bus or not in a maint-
enance status.

a, Verify GENERATOR and GENERATOR FIELD circuit breakers
are tripped, indicators lighted green, and targets
green.

b. Set generator START-RUN switch to START.

c. Verify flags on safery devices, and generator and
exciter control panels are clear.

d. Set FUFL LOCKOUT switch and LOCKOUT circuit breaker
ewitch to the vertical position.

e. Set VOLTAGE REGULATOR selector switch to AUTO.

f. 1Insure exciter manual field rheostats are turned fully
clockwise,

3 standby diesel engine(s) checkout:
Note
Standby diesel engine(s) checkout will be performed
on all standby diesel engines, All diesel engines
not in a maintenance status will be in a standby
configuration.

a, Insure engine starting air supply valve is open.

b. TInsure turbocharger aftercooler drain valves are open.

c. Press pre-circulating lube oil pump START pushbutton and
verify that oil flows through the turbocharger oil line
gight glass and that pressure rises slowly on engine and
turhocharger oll pressurg gages.

Figure 3-14. Electrical Power Production Technician Alert Status Monitoering

Changed 19 March 1964 TOCN 1-1 (DEN-12)

Procedure (EAFB, BAFB, LAFB, MHAFE) (Sheet 1 of B8)
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T.0. 2IM-HGM25A-1-1 (21-sMGOE=1Y) Section ITL

STEF FPROCEDITRE
3 d. Press CRANKCASE VACUIM pump START pushbutcon.
{CORT )

e, Press engine JACKET WATER pump START pushbutton.
f. Get engine governor LOAD LIMIT kmob to MIN FUEL.
g- Open indicater walves (8).

Hooe

Engage engine barring gear and rotate enginme cwo
revolutions: then secure barring gear.

CAUTION

Indicater valves muat be observed for molsture and
foreign material during engine blow our.

h. Intermittently press AUXILIARY START pushburton, locaced
under eagine governor, until engine has completed Lwo
revolutions,

i. Close indicaror valwves (8).

j«  Set poverner LOAD LIMIT kneb te MAX FUEL.

k. Adjust SPEED and SPEED DROOP as required.

CAUTION

RBefore starting engine, check for oil indicatiom
in turboacharger sight gage.

1. Press pre-circulating lube eil pump START pushbution and
verify oil in turbochearger sight gage.

m. Press engine START pushburton.

n. Check engine contrel consele for normal pressure and
Lemperabure indications.

o. Close turbecharger afcercooler draln valwes.

p. Check pillew block bearing oil rings for normal indicacions.

Filgure 3-1&. Eleccrical Power Productionm Technicisn Alerr Srarus
Monitoring Procedure (EAFR, BAFB, LAFBR, HHAFE) (Sheec 2 of 8)

Changed 19 March 1964 TOCH 1-1 (DEN-12) 3-80



T.0. 21M-HGM25A-1-1 (21-SM68-1)

Section III

STEP PROCEDURE
4 Post diesel engine(s) startup checkout:
a. Check exciter and generator for vibration and arcing.
b. Verify governor oil level is normal.
¢. Verify engine lube oil sump level is mormal.
d. Check engine console for normal pressure and temperature
indications.
Note
Allow engine to operate for 30 minutes before
continuing with procedure.
e. Adjust engine speed to 450 RPM.
f. Press engine STOP pushbutton.
g. Press pre-circulating lube oil pump START pushbutton when
turbocharger lube oil pressure has decreased to 20 PSI.
Note
#llow engine to stop rotating before con-
tinuing with procedure,
h. Press pre-circulating lube 0il pump STOP pushbutton.
i, Record time and date that the standby diesel engine(s)
checkout is completed.
Note
The standby diesel engine(s) checkout must be
accomplished every eight hours.
5 Operating switchgear ingpection:
Wote
Operating switchgear inspection will be performed
on all operating power generation switchgear
connected to rhe main bus.
a. Verify GENERATOR and GENERATOR FIELD circuit breakers
are closed.

Figure 3-14. Flectrical Power Production Technician Alert Status

Monitoring Procedure (EAFB, BAFB, LAFB, MHAFB) (Sheet 3 of 8)

Changed 19 March 1964 TOCN 1-1 (DEN-12)
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T.0. 21M-HGM25A-1-1 (21-SM6EEB-1) Section IIX

STEP PROCEDURE
5 b. Verify GENERATOR and GENERATOR FIELD indicators are
{CONT) lighted red.
c. Verify FEEDER circuit breakers 1 through 5 are closed,
d, Verify FEEDER circuit breakers indicators 1 through 5
are lighted red.
e. Verify START-RUN switch is set to RUN.
£f. Check all instruments on the generator and exciter panel
for proper operation.
8. Verify VOLTAGE REGULATOR switch is set to AUTO,
6 Distribution panels and motor control centers inspection:
a, Verify all eircuit breakers and switches on sub-station
1010 are ON,
b. Verify GROUND lights on sub-statiom are lighted.
c. Verify all circuit breakers and switches on DC power
panels 1042 and 1043 are properly posictioned,
d. Verify all circuit breakers and switches on all motor
control centers are properly positioned,
e. Verify circuit breakers and switches on FEEDER panels
& through 10 are properly positioned,
7 Fuel and lube oil transfer system inspection:
a. Check fuel and lube oil system for proper valve and control
gswitech positions.
b. (BAFB, LAFE, MHAFB) Check fuel ¢il contrel panel for
proper indications,
c. (BAFB, LAFB, MHAFB) Check lube oil storage tank level
indicators for proper indicarionms.
8 Hot water system inspection:
SAC CEM 21-SMEB-2-24-( )
a, Verify hot water pump(s) operating properly.
b. Verify water level and air pressure in hot water
compression tank are normal.

Figure 3-14.

Procedure (EAFE, BAFB, LAFB, MHAFR) (Sheetr &4 of 8)

Changed 19 March 1964 TOCN l-1 (DEN-12)

Electrical Power Production Technician Alert Status Monitoring
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T.0, 2IM-HGM25k-1-1 (21-sM6d-1) Section 111
STEP FROCEDURE
g Cyclonic separator checkout:
a, Check separator for normal water level amd Low pressure
steam header for normal indiceseions.
b. Check control air for normal pressure.
t. WVWerify supply valve is open.
d. Verify bypass valwve is closed,
g, Perform blowdown; then close drain nndfﬁr bl oedown
valve,
10 Heat recovery silencer checkowt:
a. Verify water level fig normal.
h. WVerifty supply valwve is open.
. Verify bypasa valve is closed.
d. Perform blewdown; then close drain and//or blowdown
valve,
11 Chilled water system inapection:
a. Verify one chilled water pump L5 operating properly amnd the
other chilled water pump is in standby.
b, Verify water level and® air pressure in chilled water
expansgion tamk iz normal.
12 Battery rectifier inspectiom:
SAC CEM 21-BM68-2-21-( )
a, Verify GROUND indicators are lLighted.
b. Check voltmeter for proper indication.
g. Check smmeter for proper indicatiom.
13 Utility air and srarting air gystems inspection:
SAC CEM 21-8MEB-2-26-( )
8. Set starting air compressor HAND=OFF=-AUTD switch ta OFF.
b. Check for normal oll level and proper belt ceagiomn.
o. Drainm condengate from receiver tank.
Figure 3-14. Electrical Power Production Technician Alert Status Monitering
Procedure (EAFE, BAFR, LAFB, MHAFR) (Sheet 5 of £)

Changed 19 March 196& TOCH 1-1 (DEN-L12)
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T.0. 21M-HGM25A-1-1 (21-5M68-1) Section TII

STEP PROCEDURE
13 d. WVerify supply valves open,
(CONT)
e. Set HAND-OFF-AUTO switch to AUTO.
f. Set utility air compressor HAND-OFF-AUTO switch to OFF
and repeat steps b through e,
g. Verify air drier power switch on unit not in service
{if applicable) is ON.
h. Verify.auxiliary diesel engine fuel tank level and
auxiliary diesel engine sump lube o0il level are normal.
14 Ventilation system inspection:
SAC CEM 21-5M68-2-20-( ) -~
a. Verify air intake supply fan(s) operating properly and
ingure static air pressure is properly maintained.
b. WVerify exhsaust fan(s) operating properly.
15 Domestic water system inspection:
SAC CEM 21-SM68-2-24-( )
a, Verify domestic water pumps are operational and
pressure is normal.
b. Verify water level and air pressure on hydropneumatic
tank are normal.
16 Ice bank inspection:
a. Verify all ice bank control switches are properly positioned.
b. Verify water level in ice banks is normal.
c. Verify ice thickness in ice banks is normal.
17 Fire water system inspectiomn:
a., Verify jockey water pump is operating and pressure is normal.
b. Verify raw water tanks levels are normal.
c¢. (EAFB) Verify FCV B805-1, 805-2, and 805-3 indicators are
lighted green.
d. (BAFB, LAFB, MHAFB) Verify FCV 805-1, 805-2, and
805-1 indicators are lighred red.

Figure 3-14. Electrical Power Production Technician Alert Status Monitoring

Procedure (EAFB, BAFE, LAFB, MHAFE) (Sheet 6 of 8)

Changed 19 March 1964 TOCH 1-1 (DEN-12)
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T.0. 21M-HGM254-1-1 (21-5M68-1) Section

III

STEF FROCEDURE
.‘
17 e. (FAFPB) Verify XFV 802-1, 802-2, and 802-3 indicators
{CONT) are lighted green.
f. (BAFB, LAFB, MHAFB) Verify XFV 802-1, B02-2, and
802-3 indicators are lighted red.
g. Verify fire water pumps {3094 and P3095) control
switches are properly positiomed.
h. BSet LEAD-LAG switch to opposite position.
18 Raw water system inspection:
a. Verify one raw water pump is operating and other
raw water pump is in standby.
19 Cooling tower system inspection:
a. Verify one cooling tower water pump is operating and
other cooling tower water pump is in standby.
20 Standby diesel engine pre-lube and blow out {when required):

a. Press pre-circulating lube oil pump START
pushbutton.

b. Set generator LOAD LIMIT knob to MIN FUEL.
e. Verify indicator valves (8) are open.
Note

Engage engine barring gear and rotate engine two
revolutions:; then secure barring gear.

CAUTION

Check for oil indication in turbocharger sight glass
before blowing out engine.

Figure 3-14. Electrical Power Production Technicianm Alert Status Monitoring

Procedure (EAFB, BAFB, LAFB, MHAFB) (Sheet 7 of 8)

Changed 19 March 1964 TOCN 1-1 (DEN-12)
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T.0. 21M-HGM25A-1-1 (21-SM68-1) Section III

.

b.

Ca

d.

STEP PROCEDURE
20 d. Intermittently press auxiliary START pushbutton,
{CONT) located under engine governor, until engine has
completed two revolutions.
e, Close indicator wvalves (8).
f. Set governor LOAD LIMIT knob to MAX FUEL.
21 Diesel fuel storage tanks servicing (if applicable}:

Check level of storage tank by using a sounding
tape.

CAUTION
Do not attempt to service any tank when it
has been determined, by sounding, that it
will not hold the capacity of the
servicing tanker without overflowing.
Connect fill source to surface receptacle.
Open fill walve on tank to be serviced.
HWARNING
Do not sound tank during servicing process.
Start filling from fill source.
CAUTION
One man will remain near tank being serviced.
If any abnormal condition arises such as
leakage, overflow, or a line break, shut off
fill walve at tamk and direct closure of
valve at fill source.
Shut off flow of fuel at fill source.

Close £fill wvalve on tank that has been serviced.

Check level of tank after filling is complete by using a
sounding tape.

Record tank level.

Figure 3-14. Electrical Power Production Technician Alert Status
Monitoring Procedure (EAFB, BAFB, LAFB, MHAFB) (Sheet 8 of 8)
Changed 19 March 1964 TOCN 1-1 (DEN-12)
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T.0. 2IM-HGM25A-1-1 (21-SM68-1)

Section III

STEP

FROCEDURE

MECHANICAL EQUIFMENT ROOM

Air compressor (CC 5010}
Supply tank pressure (PI 5064). . . . . « « « + & & « « &
Control pressure (PI 5063). . « + + « = & = « o v + « «
01l level . « &« v v o v o v v o 4 & & & = o a s s o+ s s =

D‘rail‘ltank......----...-r.---av-o-
SAC CEM 21-85M68-2-20-{ )}

This air compressor located in work area 6J, furnishes
supply pressure to pneumatic temperature, humidity and
pressure controllers for air conditioning equipment,
and pneumatic flow control valves in the control
center and fuel storage area.

AC2032 thermometer (TI 2207). « o = o« o o o o = s « &« & = =

AC2032, located in work area 6J, supplies cool air to
all guidance and computer cabinets in the upper level
‘of the control center.

ELECTRICAL EQUIPMENT ROOM
Battery charger (REC 1010)

GROUND iﬁdicating lights. a = 8 ® & ® % w B # # 4% a4 = = #

‘I‘IIDLTS = ® & a w = & Ll . = ow - « & = & @& & & - Ll @ & Ll

M.METER - L] L] - - - - - - - - L - - - [ - - - . - - - . *
SAC CEM 21-8M68-2-21-( )

This battery charger supplies charging current to
battery bank (BAT 1010) which provides power for

the detection system. The battery charger should
indicate between 122 and 139 VDC; if below 121 VDG,

the high rate light (red or amber) should be lighted.

The ammeter high rate indication will be a maximum

of 6 amperes, and a trickle rate maximum of 800 MA.

Motor control center (MCC 1020)
All cirecuit breakers. . . « « & « = & = 8 = 3 2 a3 3 + * = o

® a4 ® P % ® ® ® = = ® = & & @& GON

GROUND LIGHTS (3) . . . .

Green
Green
Checked

Accomplished

Green

Same
Intensity

Green

Green

Figure 3-144,

Facility Technician Alert Status Monitoring Procedure

(Operational Bases) (Sheet 1 of &

Changed 13 March 1964 TOCN 1-1 (DEN-11)
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STEFP

FROCEDURE

{CONT)

This moter control center containg the main
circuit breaker and supplies power to the
following units:

4. Anemometer panel and radiation probe control
unit which supplies power for wind wvelocity
meter and radiation detectors.

b. Comupication panel which suppllies power tao
provide communications capability from
contrel center to power house.

¢. Guidance motor A and B which supplies power
to guidance motor generater.

d. Adr conditioning control which suppliesa
power Lo ACZ03Z.

¢, Guidance generator which supplies power
to guidance generator sets.

ANTENNA TERMENAL

ANT
m.n...r....|...|..,.,.|pl.allp lllllllllllllllllllll i--ri-rli-rblbli““lllﬂ
T.0. not reguired

Facility technician will report to the MLO that he has
grrived a* the antenns terminal and reguest that the
antenna keys be placed in MATNT position and removed.

chﬂui_t breakers &’:E lmjal:alal.alal-l-:lll-lllrlr-l-lrllrlrm
SAC CEM 21-5M68-2-21-( )

Power is supplied through circuit breakers om HCC 1040
to the air cenditioning equipment and the air compres-
sor supplying controlled pneumatic pressure for air
conditioning valves that are required to operate
during a countdown. All HAMD-OFF-AUTO switches will
be verified in the AUTO position.

Circuit breskers (distribution panels LOB0/LO6L) .. ee:cscs0q 08

Power is supplied through these circuit breakers for
lighta, receptacles, and emergency lights.

ACZOAD {OTR ZLEBY e vuanecrisonsiisnssnrrennnrnssonsssssasssbEGR
SAC CEM 21-EME8-2-20-( )

Figure 3-14A. Facility Technician Alert Status Mopitering Procedure
{Operstional Bases) (Sheet 2 of &)

Changed 10 April 1964 TOCH 1-1 (DEN-13)



T.0. 21M-HGM25A-~1-1 (21-SM68-1) Section III

STEP FROCEDURE

8 AC2042 gupplies cool air to guidance cabinets in
{CONT) the antenna terminal. Proper operation of this
unit is necessary for sustained guidance operation,

ANTENNA SILO A +

9 BILOWER. . + « « « « =
T.0. 21M~-HGM25A-2-7=7

& & ® & ® & @& ® & ® ¥ ® 4 & & @& @ @ rGH

Facility technician verifies antenna blower
switch, located on the third level of the
antenna silo, is in the ON position.

10 Hydraulic pressures . . . . « « « « « = =« + « & « » » « «» » In Tolerance
Facility technician checks the hydraulic

accumulator pressures to insure they are

within tolerance (1850 te 2950 PSI).

11 Air Compressor (CC 5030)

Supply tank PrEBSUTE: « « + ¢ + 2 % & 9+ 2 = = ¢ = & &= &« = Green
Control Pressure. « + s « « o + + = + + + + + = s« « + + + Green

Gillevel...,,....-.-'...+....a....ﬂhﬂﬁkﬂd

Drain tank., . « « « « « & & ¢ o & ; * & @ & = % & ®_® 4'ACCﬂmP11ﬂhﬁd
SAC CEM 21-SM68-2-20-( )

This air compressor supplies controlled pneumatic
pressure to AC2042 valves. Operation of this
compressor is necessary during all guidance
countdovms. The facility technician checks

that supply and control pressure is available

for AC2042 pneumatic valves, checks oil for
proper level, and drains the air tank of

water.

HNote

Perform step 12 only if outside air
temperature is below +40 degrees F,

12 ENVIROMMENTAL SEAL HEATING SYSTEM
Expansion tank. . . . « « « « & « ¢ 4 4 s 4w 04w a4 Checked

Circulating pump. . . « & s s + o ¢ # = s « + = = = & & = Checked

Figure 3-14A. Facility Technician Alert Status Monitoring Procedure
(Operational Bases) (Sheer 3 of 4)
Changed 13 March 1964 TOCN 1-1 (DEN-11) 3-86C




T.0. 21M-HGMZ25A-1-1 (21-SM68=1) Section ITI

-

STEP PROCEDURE
12 The ethlene glycol expansion tank is checked to
(CONT) insure it is at least 3/4 full, and the circulating

pump for operation when the outside temperature is

below +40 degrees F,

Hote
Repeat steps 9 and 10 for antenna B.

13 hﬂlﬂ - L] - - - L] L] - - - . L] * L Ll L] L] L] Ll - - L] L L] - L Ll - NotifiEd

T.0. not required

Facility technician notifies the control center that
alert status monitoring procedures have been completed.

Figure 3-14A. Facility Technician Alert Status Monitoring Procedure
(Operational Bases) (Sheet 4 of 4)
Changed 13 March 1964 TOCN 1-1 (DEN-11) 3-B6D




T.0. 2IM-HGM23A-1-1 (21-8M68-1}) Section III
STEP FROCEDURE
MECHANICAL EQUIPMENT ROOM
1 Air compressor (CC 2001)
Supply tank pressure. . « . + + « ¢« s « + ¢+ » » s+ » » » « Green
CONtrol PreBSUTE: « &+ + + s s & s s = = s = =« = = = » = « Green
Gil level - - - - - - L] L] . - - - - . L L] - L - - - L] * - Checked
Drain tank. . . + &+ « + « o« = » 4 « 2 + & s » s« + s » » « Accomplished
SAC CEM 21-5M68-2-20-( )
This air compressor located in work area 6K, furnishes
supply pressure to pneumatic temperature, humidity and
pressure controllers for air conditioning equipment,
and pneumatic flow control valves in the operational
control centers and fuel storage area,
2 AC2001 thermometer TI 2006, . . « « &+ 4+ 4« &+ s + » « « « » o« Green
3 AC2002 thermometer TI 200%9. . . . . + =« + « + + + s « « « . Green
4 AC2003 thermometer TI 2015. + « &« o & » « + = ¢+ o + = « » » Green
AC2001 supplies cool air to equipment in the operational
control centers. AC2002 and AC2003 supplies conditioned
air to other portions of the control center work area,
ELECTRICAL EQUIPMENT ROOM
3 Battery charger (REC 1602)
GROUND indicating lights. . . « « « & « + = + & & s = + » Same
Intensity
DC WOLTS. « « « « = o s s s s o s o o s s « s« s » » » » » Green
DC AMPERES. + +« « « « = « o s o s » o = o« = s + « + » » » Green

SAC CEM 21-5M68-2-21-( )

This battery charger supplies charging current to the
battery bank which provides power for the detectiom
system, The DC AMPERES high rate indication will be
a maximum of 9 amperes, and a trickle rate maximum of
800 MA.

6 Motor control center (MCC 1509 and
HCI: 1510) 'I:‘.:i.r{'.l.li_t hreakETS. & & & # @ ®& @& ® ® @ & ® @ w & =

ON

Figure 3-14B. Facility Technician Alert Status Monitoring Procedure

(VAFB) (Sheet 1 of 3)
Changed 13 March 1964 TOCN 1-1 (DEN-11)

3-86E
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5TEF

FROCEDURE

17

11

ANTEMNA TERMTHAL

mullrlr|lrlr1l1lr-r“--r1-1-'1-l' -------- rl"r‘--‘ii-r‘--r‘---rrm
T.0. not roquired

Facility technician will report to the MLO that he has
arrived at the antenna terminal and request that the
antenna keys be placed in MATINT position and removed.

Cireuit breakera (MOC 1512). ... cvcvvmnaeacuarsnraoaracacrans CH
SAC CEM 21-5M6B-2-21-1

RCEE0E (BF BB summassnspponsranaappunssanss reres s &5 s o e s GCBET
SAC CEM 21-SMoE-2-20-1

MCC 1512 supplies power, through circuit breakers, to
air conditiconer AC2602 and air compressor CC 2601.

Air compressor (CC 2601}
Bupply tank preSSUTE..:csssassasaasasasassassansnnansarsssGEERA
Control Preagsure.. ... oxe-- T « o+« BEEEN

OEL LaFEY a5 s i 6 s & E e S S &8 Checlked

Adr compressor CC 2601 supplies controlled pneumatic
pressure to ACZE02 valves. Operation of this compressor
i pecessary during all guidance countdowns. The

facility technician checks that supply and comtrol
pressure is available for ACIB0Z pneumatic valves,

checks oil for proper level, and drains the air tank
of water.

ANT SILO A
HARNIRG

The hand crank socket must be engaged and crank
grasped firmly before disengaging the drum lock.

GATEWANY ¢ ¢ s s vassasassssaaranaasananrarnsnnnnennanrsrenesnns s s LOWered
T.0. 2IM-HGM25A-2-7-7

Drain EANK. .cvverererrossnsssssrasanssrsssassanssssnassss decomplished

Figure 3-145. Facility Technician Alert Status Monitoring Procedure
(VAFB) (Sheet 2 of 3)

Changed 10 April 1964 TOCN 1-1 (DEN-13)



T.0. 21M-HGM25A-1-1 (21-SM68-1) Section III

STEP

PROCEDURE

11
(CONT)

12

13

14

15

16

To lower the gangway assembly the crank must be
connected to the hand operated winch assembly.
The gangway assembly pip pin is then removed,
and drum lock disengaged.

BLOWER. . . - & &+ =« o = =« + = a 2 = &« = a = & « &« » &« » « »« ON
Facility technician verifies antenna blower switch,
located on the third level of the antenna sileo, is
in the ON position.

Hydraulic pressures . . . . « « « « = + « « s « =« + s « » « In Tolerance
Facility technician checks the hydraulic accumulator
pressures to insure they are within tolerance (1850
to 2950 PSI.)

Gangwa:f L] - - - - - - - L] - - - - - - L] - L] - - - L] - - - - Rais ad
To raise the: gangway assembly, engage the drum lock,
turn hand crank as necessary, insert gangway assembly
pip pin, and then remove and store the crank,

RAILS STDREDl- ® & & & # & & & @& w ® ® & w ® # 4 w & ® = ® 4 Nut LightEd

RAILS STORED indicator is located on control panel
29A3A2,

Note

Repeat steps 1l through 15 for antenna
B,

MEOD & & « s & % & & » # # % ¢ » = &« # 2 w o« = « «a « « » « = Hovified
T.0. not required

Facility technician notifies the control center that
alert status monitoring procedures have been completed.

Figure 3-14B. Facility Technician Alert Status Monitoring Procedure

(VAFB) (Sheet 3 of 3)

Changed 13 March 1964 TOCN 1-1 (DEN-11) 386G
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STEP PROCEDURE
CALCULATION FOR A TERM
1 Obtain pressure (correct as required to elevation at the complex) and
set the cursor over the appropriate number on the PRESSURE-MILLIBARS scale.
2 Obtain dry bulb temperature and adjust center scale so that dry bulb
temperature is directly above appropriate figure on PRESSURE-MILLIBARS
scale.
3 Read and record the number that appears above A TERM.
CALCULATION FOR B TERM
1 Obtain dew point temperature and set cursor over appropriate number on
DEW POINT TEMPERATURE °©F SCALE.
2 Obtain dry bulb temperature and adjust center scale so that dry bulb
temperature is directly over appropriate figure on DEW POLNT TEMPERATIRE
OF SCALE.
3 Read and record the number that appears above the B TERM.
Note
In the event the value of the B TERM is off scale to
the left, the B TERM need not be used in the calcula-
tion for the index of refraction constant. This will
oceur in those cases where the moisture content of the
air will not contribute a significant index of refrac-
tion error.
CALCULATION OF INDEX VALUE
1 Add A TERM and B TERM to obtain the index of refraction.
2 Record index of refraction.

Figure 3-16. 1Index of Refraction Calculation Procedure
3-88



T.0. 21M-HGM25A-1-1 (21-5M68-1) Section IIL
Paragraphs 3-91 to 3-99

{Text continued from page 3-30.)

3-91. An index of refraction log will be maintained on general purpose worksheets,
SAC Form 210. An entry will be made each time a computation is made and will in-
clude the following information: date, name of individual making computation,
local time, atmospheric pressure in millibars, correction factor for site eleva-
tion, corrected pressure in millibars, dry bulb temperature, wet bulb température,
A term, B term, and index of refractiom. :

3-92. A piece of acetate will be affixed near the left end of the missile guidance
console for grease pencil recording of the most current index of refraction. This
is to insure that the current index is readily available at the missile guidance
console for a countdown. '

3-93. If the barometric pressure used to calculate index of refraction is obtained
from a weather station, the GEO must insure that the necessary elevation correction
has been applied. To make the necessary elevation correction, subtract 3.4
millibars from the weather station pressure (not sea level) for each 100 feet that
the launch site antenna is above the weather station. If the antenna is below the
weather station, add 3.4 millibars for each 100 feet. Elevation of antenna may be
found on the missile launch site data sheet.

3-94. LAUNCH SITE TARGETING PROCEDURE. (See figures 3-17 through 3-28A.)

3-95, The launch site targeting procedures contain the necessary functions of
launch site targeting for all Titam I squadrons. The retargeting flow diagram
(figure 3-17) will be used to determine the course to follow when retargeting the
system, Figures 3-18 through 3-24 are used for normal targeting of the system and
are performed whenever time limitations are not a primary concern. Figures 3-25
through 3-28 contain fast retargeting procedures which are used when it is es-
sential to retarget the system in the shortest possible time and are performed sim-
ultaneously by the GEOQ and MLO, Figure 3-28A contains procedures which will be
used only if the guidance system has been prepared for a combined systems exercise
{CSE) and time considerations preclude the use of normal targeting procedures to
reprogram the system. A launch site targeting log will be established utilizing
SAC Form 210. The log will contain date of installation, control number of the
targeting package, signature of the individual performing the imstallation of the
targeting package, and any significant remarks. Each time a targeting package, a
portion of a targeting package, a CSE program tape, or maintenance tapes are in-
stalled in the guidance computer, an entry will be made in the launch wite target-
ing log. .Figure 3-2]1 illustrates a typical printed record from digital guidance
simulation.

3-96. LAUNCH AND EXERCISE COUNTDOWHS.

3-97. The launch and exercise countdowns consist of alert and fast reaction
message procedures, countdown procedures, post shutdown procedures, and launch
countdown system functions.

3-98, ALERT PROCEDURES.

3-99. When a alert is initiated, immediate reaction by all personnel to the alert

must be the same, whether the alert is actual, simulated, or am exercise. Notifi-
cation of an alert will be identical in all situations. Upon receipt of a message

Changed 22 May 1964 TOCN 1-1 (DEN-17) 3-89




T.0, 21M-HGM25A-1-1 (21-SM6B-1) Section III

requiring the alerting of the complex, the MCCC (deputy MCCC in his absence) will
activate the alerting device or, utilizing the PA system, will announce, "ALERT,

ALERT, ALERT".

(Text continued on page 3-123.)
Changed 22 May 1964 TOCN 1-1 (DEN-17) 3-89A



T.0. Z1M-BGMZSA-1-1 (21-3M6B-1)

Ssceion ITII

Hormal targeting
[figures 3-18 thru

B

f | A A

[wid

Retargeting Heed exists for
aeeded . TES fast retacgeting 1]
EE— —— -
3-24)
YES
Target kit Lo be used has previously beenm in-
gtalled and checked cut at the complex, as
evidenced by the presence of a currently wvalid MO
primtout for all verify target runs and digital
gitmlation Tun
YES YES
Syotem in operational state
of readiness and required W L
guidance program loaded o
system in operational staee
- of readiness and required

TES

Handover retargeting
required

carget program loaded

TES

In=-complex re-
cargeting required

y

Bemote complex re-
quires retargeting

L_wzs

FEactL rEtErguljng
{figure 3-28)
Femate complex
KLy portion

NN

Figure 3-17.

i

YES YEB

Fast retargeting
(figures 3-25
¥ thew 3-28) GEO & ¥

Betargeting complete

Fast retarget- MLO portions pers i .
ing (figures formed simultan- ng e Lgﬂégg
3-25 thru 31-78) eously Bure = )
GED portion GED
‘——

.-

Changed 22 May 1964 TOCK 1-1 (DEN-17)
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T.0. 21M-HGM25A-1-1 (21-3SM68-1) Section III

STEP PROCEDURE

Check the ground guidance system is in standby condition.

L Guidance control target trajectory kit folder...............Checked
T.0. 31X7-2-1-151

The GEO checks the guidance control target trajectury
kit folder for the following items:

a, Kit contents (guidance complex) sheet,

b. Cuidance computer tape information sheet.
c. Target tape contents sheet.

d. USAF missile launch site data sheets.

&, QCoordinate data tables (filled in).

The GEO will check that the dates listed on lower right
of the kit contents (guidance complex) sheet corres-
ponds exactly with the dates on the current USAF mis-
sile launch site data sheets and appropriate coordinate
data tables. Discrepancies will be referred to the
TMCO for resclution. Dates listed for azimuth and
range coordinate data on kit contents (guidance com-
plex) sheet will be compared with dates on superseded
kit contents sheet. If the dates for azimuth data
differ, an antenna azimuth program alignment must be
performed in accordance with T.0. 21M-HGM25A-2-7-6

and T.0. 21M-H@i25A-2-6-6. 1If the dates for range
data differ, a range program must be performed in
accordance with T.0. 2IM-HGMZ5A-2-7-5 and T.0. 21M
-HE@M25A-2-6-6 (refer to AZIMUTH, ELEVATION, and

RANGE readout). These programs must be performed
after figures 3-18, 3-19, and 3-20 of this pro-

cedure have been completed. The guidance computer
tape information sheet control number shall be the
game as the kit contents sheet control number,

Target tape contents sheet control number shall be

the same as the kit contents sheet control number.

2 Target LApPeS..uccvascnsrrarionssnsssnnorsasassarasseressssssshocked

The target tape leader (control number and effective
date)} shall be the same as the target tape contents
sheet.

Figure 3-18. Inventory Targeting Package Procedure (Sheet 1 of 2)
Changed 10 April 1964 TOCN 1-1 (DEN-13) 3-91



T.0. 2IM-HEGM25A-1-1 (21-5MAE-1) Section ITI

STEP PROCEDURE

3 Guidance PrOgram CAPES .. s vt st ontototiutoemennnnrsnsas . .Chacked

The puidance program tape leader (the word GUIDANCE,
the effective date, the BN number, and twe lectters)
shall be the same as the guidance computer tape
information sheet.

& Digital simulation CapeS... vcivierervavanaanncarsns +seves . Checked

The digital simulation tape leader (the word
SIMULATION, the effective date, and two letters)
shall be the same as the guidance computer

tape informatiom sheet.

5 Launch contrel target trajectory kit folder.................Checked

The GEO checks the launch control target trajectery
kit folder for the following items:

a. One kit contents (guidance complex) sheet,

b. One R/V card reader-launch console data sheet.
e. Two sets of R/V cards.

d. Two sets launch control console labels.

e. Kit contents (handover launch complex) sheets
(one for each of the other complexes as
applicable).

The kit contents sheet control number shall be

the same as the control number on the kit contents
sheet of the guidance control target kit folder.
The R/V card reader-launch console data sheet
control number shall be the same as the kit contents
sheet control number. The color coding and number
of R/V cards, the TIN numbers, the DGZ numbers,
and control numbers on the R/V cards shall be the
same a8 information on the R/V card reader-launch
console data sheet. The number of launch control
console labels and TIN numbers and DGZ numbers on
the labels shall be the same as fllustrated on the
R/V card reader-launch console data sheet.

Figure 3-13. Inventory Targeting Package Procedure (Sheet 2 of 2)
Changed 10 April 1964 TOCN 1-1 (DEN-13) 3-92



T.0. 2IM-HGM25A-1-1 (21-5M68-1) Section ILI
STEP PROCEDURE
If performing these procedures to prepare for a lox or
fuel combined systems exercise, the CSE program tape
will be used,
MISSILE GUIDANCE CONSOLE
1 BTEY w w s § ¢ 8 6 Farede 8655 e 85 B E FOVEE B A §F RS B S B S P § § p SaNeen
T.0. 21M~HGM25A-2-7-5
T.0. 31%7-2-1-151
2 ANTENNA A or B FACILITY MAINT . ... .vvvvvrirsrannnsasssasancs .Green
3 ANTENNA A or B FACILITY SELECT (as applicable).............. Green
4 BANDOVER OFF c cuvcnsuancvsavsurracansrssssnsrsssanaarnarrsrssss«GOBEN
The GEO checks the guidance console to insure that
the above indications are displaved prior to
pressing POWER ON.
5 PregE FOWER DI :oue s o s s paid P 4a v sp saiam ey § 85 PULS #d PEa EaqEEgs White
TAPE READER 2
6 0 R 8 =T 1= L=t
7 PONER O cgss pemdd Ei S PRI S A Eesd pEpsd s F 2 U aams K e e .Pressed
8 POWER indicator .. .ceesvrssvsrssasaraasa PN S £ E W e cses-White
9 LOAD indicator.....ccuvmevuans - I N L
10 BULE OM..crvurerscsrasvaces B 25 E S RS 4§ DEREE § A S S TS LAmber
11 BUIAEHCE TaDE s vr e d ey s pulis SR 55 FEas 5 66 8 5 FoF st § 553 SR E Bg o Mounted and
Threaded
Manually wind tape until all conductive leader
is on take-up reel and beginning of program
data is at reverse capstan.
12 Control arms at null point....cvsvenrasssssrsnsnrsnssaresssPO8itioned
13 STAND BY v cavraverarrrranrasnbsssananuasassasvasassssnanmans Pressed
14 STAND BY indicator....-cvvervsnacaas feaesieaerranaasaranan ++Blue
15 mrEt.--ilitltlltltl!#'#lIli‘-!i#i‘iiiiil"iii‘li‘li‘iiiiiiﬁ'ldiPrEssEd
16 REMOTE indicatoruu.eeeieacesraranerosresnassrmrnnsnnnsssnessssGOEEN

Figure 3-19. 1Install and Verify Guidance Program Tape and Target Tape
Procedure (Sheet 1 of 6)

Changed 10 April 1964 TOCN 1-1 (DEN-13)
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T.0. 21-s5M68-1 Section III

STEP PROCEDURE
TAFE READER 1
17 LOAD. .... BR N B A e R W R e N N G DS MR G WMV S S § D 3 B IS R g Pressed
18 PEMER ON:cccics s s s e s fansss i 5 A Pressed
19 POWER Indicalor..........c.iicirurmoncrnaenernsnrssnnns White
20 LOAD: Emell BEAtET o x v s s wmrow oo a 3 8 S b S E TS 6 B0 6 F 5 K 8 L . Yellow
21 1 L Ambor
22 LAREET BADE..cw v x s s n wawrom 05 6 6 50 moewa 5555 8 5 el S RN 2 QS8 0 Mounted and
Threaded
Manually wind tape until all conductive leader is
on take-up reel and beginning of program data is
at reverse capstan.
23 Control arms at null point.. ... ... iieimeninnneennnns Positioned
24 STAND BY . ottt i it i e e e e Pressed
25 STARD: BY fadicabomr cu s ones ssm mssss o555 6 5 auisd 535 5 o s ba Bluc
26 BEMOTE . - ¢ ¢ i ev 5 65 5 6 = mvmunm = 5 5 m e imrmstime b o % 0 8 1 s = ;3 o o e Pressad
27 HERUTE dndiomba® . u. v s e s s v o s s eowm e v s v s w0 mowsa o 24 22 5 @ 5 Groon
MISSILE GUIDANCE CONSOLE
28 POWER ON.......coiinnnuanns R —— wEYEAS S Green
POWER ON indicator will indicate green approximately
2 minutes and 30 seconds after pressing POWER ON
pushbutton indicator.
29 Press PMALBT. . con connvpamovmrsssosnanm v ooy s 85 9ama o s 55858 Yellow
COMPUTER SET CONSOLE
30 O Green
31 MATMNE o o v vs < a0 mmman MEE95 PRGS CEREN B Glufincdinm o s mmsem & 8 8w Whi te
32 Press HOLD MATNT. . ......coveriiinnvnnns A R R e s Amber
33 Press: ROBMAL. RATE o oo mas sm i pe v 8 8 @ a5 5 5 58 § 55ms i nn o Green

Figure 3-19. Install and Verify Guidance Program Tape and Target Tapc

Procedure (Sheet 2 cf 6)




T.0, 21M-HEM25A-1-1 (21-5M6E-1) Section TII

S

STEP FROCEDURE
34 EXECUTE PROGHAM. ....cvucessssssssscnnnnnmnunnnss PR —— White
35 ETEP,I"STDP.,.,”,................““”-“-q.;............,..ﬁmbar
36 BEADY, s oosnmamsnmesnsssnsnsssnmnmunanmsnmensnss AP —— R
3r TARGET BEF...isssarssansnsansnsssssnsssnsasnsnsssnnnnnarsaiiiite
Mote
If a CSE tape is being loaded, set in TAPE HLOCK
HIMBER 0230,
38 Guidance program TAPE BLOCK NUMBER.....osssssssnssssssssssB8C
The TAPE BLOCE MUMBER is listed om the guidance
computer tape informatiom sheet.
39 Press LOAD PROGEAM, ....sescrsamnsmemsnsaasassspessssrssnsssALLEE
&0 Press TAPE BEADER 2...ceccscsncsssessnssssnansnnannnnmnnns MHLEE
Ko other coputer conscle lower-panel indicacora
should be lighted except those previously listed.
Should any other indicator be lighted, press
indicator or position appropriate switch to normal [
position for a not lighted indication,
41 Preas BEADY. . .cssuesmnmsnnssasssnansssssssacasannsnnnnnnnns White
42 Press RIN......csscssssssasmscssassssnssannnnnnnnnnssssss-GEREN
TAFE READER 2
43 Quidance Tape MOVEMENL...csssssssossansnnnssasssssssssssssCnecked
The guldance tape moves forward and stops near
end of cape.
COMPUTER SET COMSOLE
i TAPE READER CONTHOL STOP...eu:csctscssssasscsnssnsnsssnnsslighted |
45 TAPE FAULT indicefOrP..cccsnansassnnsnsmmansmans nesanesns -NPE Lighted !
Guldance data 18 now lesded on magnetic drum. :
&6 BIM.ccousussnasssssssssnssnarsnnsssssassannesssssssssssssmol Liphted !
a7 HTREVETIN ; st s 5 & Femsme § 5 G0 S o § p 0 § s e e @ s G ;
48 Target TAPE BLOCK NUMBER........ccvenevee ‘

s

Figure 3-=19. Install and Verify Guidance Program Tape and Target Tape

Procedure (Sheet 3 of 6)

Changed 30 Junme 1364 TOCH DEN 19



T.0, 21-8M68-1 Section III

STEP PROCEDURE
The target TAFE BLOCK WUMBER is listed on the
target tape contents sheet,
49 Press TAPE READER 1................... v e n b e s maw WINE BE
Bk | PrEgE BEADY. .. oavussusr viaandRd 80 wasd g N s 82 SaadB g 5 5 £ 4 & White
51 Press RUN. .......cvvcivioninns Pe s a . weaea... Green
TAPE READER 1
52 Tatgelr Tape mOVEMENL . . 0 oo v it v ui e s duvanosinensasosmsss Checked
The target tape moves forward, and atops near
end of tape,
COMPUTER SET CONSOLE
53 TAPE READER CONTROL STOP..... baerareesseraaaaeranrsaas s Lighted
54 | TAPE FAULT indic;tars.....,..+,,...,‘..+,+.......+..... Not Lighted
Targeting data is now loaded on magnetic drum.
55 L RUN. o e sowm wmwwma e n ey eana NOE Liphted
S | BTEEEEOP, b o v s R mE E EE G GO R RS I EEEE S5 E B AR Amber
57 | Press VERIFY PROGRAM. ... ..... . 0vvrrernsrnrsorass.i... White
58 Press BREADY. ...oovivainvninuncans ATl I iy
9 | PrXESE BUN::iornceraisfo bimddiibibmidSdidr e aifidmanonram Green
TAPE READER 1
B0 | Tarpet Lape MOVEMETIE. .1 v van s arnsanocnaronsass vessses. Checked
The target tape rewinds, moves forward, then stops
near end of tape.
COMPUTER SET CONSOLE
61 | TAPE READER CONTROL STOP.......ivvurienennerionnnnaraas Lighted
62 ) TAPE FAULT indicatorsd.....covvavanvscnrornsnnnnsresnnnn Mot Lighted

Target data is now verified.

Figure 3-19. 1Install and Verify Guidance Program Tape and Target Tape

Procedure (Sheet & of 6) 3-96



T.0. 21-8M68-1 Section IIT

STEP PROCEDURE
L T O 1 Mot Lighted
B4 | STRR/BIOF . s sywrwcuvasv s mamacssda T TTI I cieresn... Amber
TAPE READER 1
65 BEVERSE. . . - ccmusas ST BN W E TS § W RN EE RS EEEE EE R ARG Pressed
66 | REVERSE indicator. oo cienen s vronnnnnennnns . White
67 B = o T R T TP Rewound
68 | END OF TAPE. .. .......ovvnunns. TN EREEET P EaEFiidE . Red
COMPUTER SET CONSOLE
69 Guidance program TAPE BLOCK NUMBER.,........... vesasee. Set
The guidance program tape block number is listed
on the guidance computer tape information sheet.
70 | Press TAPE READER 2. ... ... ... .00'uurennnn. 0T W e Y s E R White
71 Press READY....... i ST F N Y YRR T D A n B e s b E LA ® e e s o White
72 | Press RUN. ........0 000 vnmnnnonncennsn rrrse s s ens s Graen
TAPE READER 2
73 | Guidance tape MOVEmMENT.....v.e s unernnrneeneen. sveves. Checked
The guidance tape rewinds, then moves forward and
stops,
COMPUTER SET CONSOLE
74 TAPE READER CONTROL STOP. ... ..i'tvnrntveenneneennsnn. Lighted
75 TAPE FAULT indicators........... 5508 @ES 0 e a .++ Not Lighted
Guidance data is now verified."
PE F RN v g ommnn 5 4 55 5 5E o x o nx v cvmmeon & T «+... Not Lighted
L I = - . O Amber
TAPE READER 2
78 I REVERSE. . .uuiiiteinns e iie o e e e e .++. Pressed

Figure 3-19. 1Install and Verify Guidance Program Tape and Target Tape
Procedure (Sheet 5 of &)
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T.0. 21-SMBB-1 Secrion III

STEP PROCEDURE
79 REVERSE inmdicalbor. ... ... uee it oneamnnsnenenaannnenns White
80 CTdETes CAPE: o pocn i imss b e 8 BOUE SRS B a5 SVAEE 5 8 E & § - s Rewound
a1 END OF TAPE. .. . ittt iin s snnnsmnnnnsanrnsnnaananssnns Red
TAPE READER 1
e IO 1 7. 1 Pressed
B3 | LOAD dndleatbor: - - cnwwavscsscummemioas s s memm o ey e e s v - Yellow
84 EOGEYOL BB i v g R T o S SO RE R DU § 6 Y s £ 68 5 b SR ¢ Locked
85 Target tape..... B WG R P K R N W RSSO B B B T W WSO B X R S 0 s 8 Removed
86 | BN OF TAPB . srsss i oo 4SS eSS 55 5 4 UG 04 5 § § PRt 8 « Not Lighted
87 Target LapPE.....ecvvvreroracrnsnasoenmraasmeaeaesanaennnnns Stored
BE | POMER DFF. oo oo cssmums oo s s s e swmem seess s s s o es it %2 mmes o Pressed
B9 ] ALl Indicators i csasuivivisnnsmimusaians RS § § E § B G S g Mot Lighted
TAPE READER 2
BT f TORIE: 5 2 novvni b s 6 5 = 6 PR § 87 5= FEOES # 0 5 E S E S 85 D 6 S W R § S Pressed
g1 LOAD Indicator. .« ov i et i e et meme e sa e e b e e Yellow
92 Control aTmB. .cvvuvnivannnsnns W R W R ¥ R O R F K B N W el & 0 Locked
93 GUIAENEE THPE . « .« oovmes < o 5 bE G SV S 80 DA S B8 N Y E G Removed
94 END OF TAPE. . .. ..o ii it insranmarncnsnnrrssrasasassannss Mot Lighted
95 | CuldEante VEPE . ssaws v o i 5 et o F s 586 S Ea TR R0 N ) § 6 Stored
8 | POWER OFF....0iiuiiunnriennronnnnsnnansarassnsaansnnnna Pressed
97 &Ll IndIeatfern. . cooss s s wwrmm s 0 £ 58 G s 5 9 8w ++».-. Not Lighted
COMPUTER SET CONSOLE
98 Proge REBADN : o cwwc nva veanmown o 100 morvwe s ¥ s 8 98 aorows e a2 1 Whi te

The guidance program and targeting tapes are mnow
lcaded and verified, but guidance computer is neot in
an operational state of readiness until figure 3-20,
digital guidance simulation, has been completed.

Figure 3-19. Install and Verify Cuidance Program Tape and Target Tape
Procedure (Sheet 6 of 6)
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T.O. 21-5M68-1 Section ITII

STEF

PROCEDURE

10

11

12

13

14

Verify that figure 3-19 has been accomplished.

DIGITAL DATA PRINTER

ON/OFF switch, ... it iiinniinernnnnnn e e T E N A% b e i e w v IO
T.0, 21-8M68-2J-6-1

T.0, 21-5M68-2J-7-1=1 ol

T.0, 21-5M68-27-7-1-2

T.0, 31X7-2-1-151

POWER DISTRIBUTION GROUP

PEIRPHERAL A,.C, POWER PRINTER. ... .v' e mnrnrenenrnnnsn Grean
ELECTRONIC FREQUENCY CONVERTER

OPERATE cirvcuit brealer. .. ... inimeeenennaeennn ON
STANDBY circuit breaker........ e e e e e e e on

COMPUTER SET CONSOLE

POWER O, ...t i it n et a e Green
HOLD MAIMT. ...ttt e i nae e ennnenns 6w e R EE s edew s @ ADDET
AT v s P s S S P R S AR B PR T T o 55 Selafimem & & 5 = e o & White
HDRﬁAL e Green
SIEP/STOP. .....covvun, I I,y Amber
RERDR, G s o5mas o 05655 F b 00 B T H . Soaroena o 5 % & o 0 0 (oiwoms 0 1 & & % @ o cngm § White

POWER SUPPLY GROUF

Presa CYQIS DE OFF..oves v uassai s sy is SR e E Gk aa. AMDEE
SIMULATOR selector. .. .uverennarenomnsnnans R & ) . |
Press CYCLE DC ON.....cvveiernanas R R EREE G BN EE G R Amber

The CYCLE DC ON will remain amber for approximately
one minute and 15 seconds and then becomes not
lighted,

COMPUTER SET CONSOLE

Figure 3-20. Digital Guidance Simulation Procedure {Sheet 1 of 5)

3-99



T.0. 21-5M68-1

Section I1II

STEP PROCEDURE
L IMULATOR-VERI FIER
15 | Press OPERATIONAL CONTIROLS TEST NORM. ........cv0vevovn- TEST White
16 | Press NORMAL RATE.........cvcivnrinnsnnnnnns sieassnen.. GrEED
17 READY . . v iiie i annrnnnaannss e i} £ 6 EE BB O GAARE LG s v ey HLORAEA
LB | CYCLE CEHIT : g 5o s e 05 o st wmeasm b # % % % & Wk 6 # & L% 0 0 ik 0w b Reset
19 Press OPERATIONAL CONTROLS TEST MOBM..........cccivuuenn NORM Green
20 | Press INFUT SELECTION TRL/TRZ.......0euvnninnnns vesv... TRZ Green
TAPE READER 2
21 0 7: T - - R g e R LA Pressed
22 POWER ON. .. it it in i temme cm s sima s nnasreannennsnnnnsnss Pressed
23 | POWER indicator.........iueuus GaEUELE we a5 % % 8 e o e v e LR
24 | LOAD indicator......... i G EE { IR AT S RGN SRRy Yellow
25 BULE OM. ccacsas mme o 6w s b0 e o e o 4o 0 Sonam e €% 5 5 sommc @ e s s Amber
26 | Digital guidance simulation tape..........ccouvavcnvsn. Mounted
and Threaded
Manually wind the tape until all the conductive
leader is on the takeup reel and the beginning of
the program data is at the reverse capstan,
27 Control arms at null point, ... ..o e e iaans Positioned
28 ETAND BY oy vcppamas d g v i o[ BON0® 6 29§ 5 3 mRWWE S 585 % 7 e o ¥ & Pressed
20 | STAND BY indieator..........c.cvcn. ik GRS RO S E e T Aus DG
3B HEMOEE . <o v cosn o ro e v v 6 w0 9 6 v 8 5 3 ol 5 K € s B S 0 RSREE L LR H D Pressed
3] | EEMOTE Iidi€atoX icvivansrims e nsbs Gand HEvea Puainpi sy Green
ELECTRONIC FREQUENCY CONVERTER
32 | STANDBY....0vvrvnerennnnnns . Cieiiiiieiiiesere.a.. Lighted
33 |OPERAIE...... 2 ennn o e B o SR 7 5 E B b SOMEE 4 E K Lighted

Figure 3-20,

Digital Guidance Simulation Procedure (Sheet 2 of 5)
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T.0. ?21-8M686-1 Section I1T

STEP PROCEDURE

STMULATCR-VERIFIER

34 PreEwd BRI . < rrvo v oo m om 6 eom o 08 656 6 @eil @ 8 d & 86 5 et 0 8 66 ¥ 6 E W Green

COMPUTER SET CONSOLE

35 Proeme HULD MALHT, & o o w wommom 6o o om0 m o o 6o o sposom = o o 8 s 5 = s Net Lighted

26 | PrEEE STMUTATOR. s ans ssisusssn e i s fhs s o dn 806 RS54 50 58 White

37 Press EXECUTE PROGEAM. .. ... ..cvuininnrnnnnns Ce e .. White

35 Press NORMAL RATE...... T DI

39 Press RUN......... e r e e et e e e Groen
SIMULATOR-VERIFIER

4l PrSE BIEE RN, ¢ s o o0 IS5 E G SRS O E S S ER BN A5 EEEG FE D E g Green

TAFE READER 2
41 T i e = - RO S P A A e veerar Moves Forward
STHMULATOR-VERIFIER

&2 CYCLE SOUNT. .. .. f R TR RS E S %A NS F S A e e e e e Counting

43 Simulatien tape....... T G SN g S 50 W 6 e KNS K M A . Stopped

The digital guidance simulation tape will stop near
the end of the tape,

STMULATOR-VERLFIER

L4 OPFRATIONAL CONTROLS ERE STOR/OK STOP. . ... ... O 5ToPR
Croon

TAPE READER 2

49 L 2 ... Pressoed
gk REVEREE Tritlt8abmT oo v o ana s no e w3 ma S £ 5 gm s m e s cosssden White
47 T B G kS R TR d TR T PPN FE RS Rewinds

While digital guidance simulation tape rewinds,
continue the prucedures.

Fipure 3-20, Digital Guidance Simulation Procedure {(Sheet 3 of 3)



T.0. 21-5SHBE-1 Section ITI

STEFP

FROCEDURE

48

&5

51

52

53

a4

55

DIGITAL DATA PRINIER
EPIREON s pe s s & 5§ S5 6 5 e 7 e 68 e 4 e el F i e 5 Dl iokd

Verify that the title word, first seven lines of H con-
stants and last two lines specifying miss distance cor-
respond to the values illustrated in figure 3-21. The
sign in the extreme left column of the eighth lime will
be + 1f the velue set up in the corresponding place at
the computer constants register iz 0 through &, The
sign will be - 1f the walue aet wup i 9, The next
three values in the sighth line will be 0 and the re-
maining four values will be the corresponding places at
the computer constants register. The last twe lines of
the printout will be checked against the miss diztance
printout liated on the guidance computer tape informa-
tion sheet in the guidance control tarpet Erajectory
kit. Digital guidance similation has now been
completed,

COMPFUTER SET CONSOLE

Press HOLD MAINT i coeeannunssssrmannnsorsnrannnwannnnnnes AEDET

FOWER SUPPLY GROUP

Press CYCLE DC OFF.ocvsransnenscaanas besenpmseasssansenes AMDELT

STHULATOR. selachkor v ssnsrassnrnsnnsassnrabsnneatensnss OEE

Prese CYCLE DC DM, .covwvvnnrevnnrarnanessnmannassnnnnnnes AMDET
The CYCLE DC O indicator wlll remain amber for appro-
gimately one minute and 15 secends anpd then become not
lighted.

COMPUTER SET CONSDLE

HOBMAL EATE s uvsssansnsaspanaanaannvannapunpapapsanpanass WOEET

Fress HORMAL RATE pushbutton indicator if it does not
light after POWER ON indicator lights green.

HANUAL POWER SEQUERCE...:vevsmnsassnransnnasnnansnnnnssns Hok Lighted

Figure 3-20, Digital Guidance Simulation Procedure (Sheet & of 5)

Changed 17 Januwary 1964 TOCHM=-1 [DEH-8)
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T.0. 21M-HGM25A-1-1 (21-SM6B-1) Section III

STEP FPROCEDURE

56 | Press SIMULATOR..........eveeeeevenennn. teviesassessnan..Not Lighted
57 Press HOLD MAINT.....uovuvavevnvesesessansnananssnsassssssNot Lighted
58 Pregs BEADY. ..o swsnans o pasnsas s oo essssassasssseanasWhOiLE

TAPE READER 2

- 59 Simulation CAPE...eesssnssassscnancnssnsanassanssansssassREwound

60 END DF Tml"l'l‘lililﬁiiiﬂititﬁi"‘-blllill‘i.&...t“i--quEd

61 LOAD L a0 wa scimpan o o womswen & §aasn & & wuuaes § § besaid 8 sansess o FEBABE
62 LOAD indicalor...seevscssssanssnsnsnnsosnsnssannnssnnnenss f@l1lOW
63 Control ATMS.scsasarssssssnssnssnanasasasssnassssssssessssOcked
64 Simulation tape....scevesscncnsns P . « «Removed

65 END OF TAPE. .uvueveossssrssavssnnssenssnssssnsasssnsssss.Not Lighted
66 Simulation tape...... WA § T B § AR R RGRE § B R o IEOERd

67 POWER OFF...0iennusarssnnassassanassansssenncannensnnsssssbressed

68 All dndicAtOr8.ssesasinsnssnvansnasssnansssnsasinsnnsessNOot Lighted
MISSILE GUIDANCE CONSOLE

69 PRedl BTBY.eneccssnnnmne s srneve s s pasnnns s g5 ewnes s oswessGrBEn

Guidance computer is mow in an operational state
of readiness,

HNote

If the CSE program tape has been loaded
to prepare for a lox or fuel CSE, mount
and thread the target tape on TAPE
READER 1 and the guidance program tape
on TAPE READER 2. ILeave the control
arms in the locked position and the
tape readers in a power off condition.

Figure 3-20, Digital Guidance Simmlation Procedure (Sheet 5 of 5)
Changed 22 May 1964 TOCN 1-1 (DEN-17) 3-103
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Figure 3-21. Printed Record from Digital Guidance Simulation
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FROCEDURE

Target card reader and logic assemblies key.
Target selection door panel kevy,

Launch control target kit folder,

Target cards and labels,.

TARGET CARD READER AND LOGIC ASSEMBLIES

Lamp verify switches. . ... ... .o rtnnrnorranrnas OFF
T.0, 31¥7-2-1-151

TARGET indicators (as applicable)..... .o ocvenrernnrenns GREEHN
LAUNCH CONTROL CONSOLE
CAUTION
Do mot turn any TARGET SELECTION switch to a not
used position. Failure to observe this caution
may cause serious damage to the re-entry vehicle,
TARGET SELECTION LAUMNCHER NO. 1, 2 and 3............... A
Set all PULL TO TUEN switches to position A.
TARGET CARD READER AND LOGIC ASSEMBLIES
CAUTION
Do not open a R/V card holder if it is lighted.
Failure to observe this caution may cause serious
damage to the re-entry vehicle.

R/V card holders.....urierrenensnrnnnrsssnsnsnsasnees.. Opened

Open only the unlighted R/V card holders by
inserting key and unlocking.

TARGET indicators.....civeverovuisensnsannanasanasnsssss Red

The target indicators will be red for
corresponding open R/V card holders.

RAV CAr@S ..t sinsns v sinacsnessssencesanacesssnasesrs. Removed

Remove the R/V cards from the open R/V card
holders and return to appropriate target kit.

Figure 3-22., R/V Cards and Launch Console Label Installation

Procedure (Sheet 1 of &) 3-105
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STEP PROCEDURE

CAUTION

To avoid damaging the new R/V cards, insure
that card holders are in the full open position.

Rfv Cﬂrdﬁ-.a-aao-oo-aro-..-o-a---.ao----o-----.-.--.Il‘lEerted

The R/V card or cards supplied for each
launcher are to be inserted as designated
on the R/V card READER-LAUNCH console data

sheet. If any R/V cards within the same

color group bear the same identification

number, the order will be determined by
inspecting the hole positions punched in
the R/V card, Hole position H-1 is punch-
ed for target A, H-2 for target B, and H-3
for target C. The R/V Cards are inserted
with cut at lower left corner.

8 Close PUSH TO CLOSE actuators...cssssnssssssarasnasalOcked
9 TARGET indi—catorslIilli'lltltli'llli'lttl'tﬂtli!iiiiiitl!Green

The target indicators for the R/V cards
inserted must be green.

LAUNCH CONTROL CONSOLE
CAUTION

Do not turn any TARCET SELECTION switch to a not
used position. Failure to observe this caution
may cause serious damage to the re-entry wvehicle.

10 TARGET SELECTION LAUNCHER WO. 1, 2, and 3.......... B

Set all PULL TO TURM switches to
target B.

TARGET CARD READER AND LOGIC ASSEMELIES
11 R/V card holders A (launchers 1, 2, and 3).........0pened

The A R/V card holders will be opened
by inserting key and unlocking.

Figure 3-22. BR/V Cards and Launch Console Label Installation Procedure
(Sheet 2 of 4)

Changed 17 April 1964 TOCN 1-1 (DEN-14) 3-106
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ETEP

FEOCEDURE

12

13

14

15

16

17

18

19

20

TARGET & {].Il.l'ﬂﬂl'li'ri 1. -2- and 3}!1-'-!-1!+l+1!+llllJlJlR'Ed
The target A indicatora for all three
launchers will light red when RB/V card
holders are opened.

E|I"‘.|' (ol iy, - 1 : (O i----|.+-+--|.+-i-i-|----a--|--r-+drE_]'ll'Ed

Remowe the previously installed B/V cards
and return to appropriate target kit.

H..Irllr ﬂ-ﬂtdi-----i---r-h---r--+||+-|rd-d-i-l-!-i-lﬂ---dla---------lnaﬂrti’d

Ingert the new B/YV Cards for A RSV
card helders, launchers 1, 2 and 3.

ﬂlm ws’“I.mELME""I'IIHI"'FII‘-I'I"“"F"-""'-'-----L“hd
TARCET IndicatoTScscsssacscssssassssnssnsnssnnnnns Lreen

Applicable carget imdicaters should be
green at chis time.

LATHCH CONTROL CONSOLE
TARGET SELECTION P-:ﬂ‘].- ErE PR EFEFREFI LS EE B RE r---r-':"PEﬂ-E“d

Open TARGET SELECTION panel by unlocking
with key and pulling the top of the panal.

Comiole labels,.coeesrssssassnnnsannannsnssanssssssREmonved
Remove prévicusly installed launch comtrol
console labels and retfurn Lo appropriate
target kit.

Eﬂnﬁﬂlt lﬂ.bﬁlﬂ............-....-....i-.|-1.+.+-r.+i|-i-|1|'lﬂtﬂll-td
Hew launch contraol console labels will be
installed in order given on the R/V card
READER-LAINCH console data sheet,

Elﬂﬂ-! TARGET SELECTION p-lalni-l... Bk s R R R R ke e e d S ,+1-13CEIE'I’.

Hote

Check each target by performing ateps 22 and
23 in comjunction with step 21.

Figure 3=22. RV Cards and Launch Comsole Label Installation Procedure

{Sheat 3 of &)

Changed 17 April 1964 TOCH 1-1 (DEN-1&}
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STEP

FROCEDURE

21

22

23

TARGET SELECTION (all targets)......ecevevenasasasusss GTEED

As the TARGET SELECTION PULL TO TURN
switch is moved to each position, check
that TARGET SELECT indicators light green
for each launcher and target.

LAUNCH COMPLEX FACILITIES CONSOLE

BE-ENTRY VEHICLE.....coweeunsasamsssissss sesasssssnasrs Red, Then
Not Lighted

As the TARGET SELECTION PULL TO TURN switch
is moved from one target te the other,

the RE-ENTRY VEHICLE indicator on LCFC

for the appropriate launcher will light
red momentarily. If all R/V cards have
identical settings, the RE-ENTRY VEHICLE
indicators will neot light red as the
TARGET SELECTION PULL TO TUBN switches are
peositioned from A thru €. However, the
RE-ENTRY VEHICLE indicators will light

red as the TARGET SELECTION PULL TO TURN
switches are positioned from C thru A.

TARGET CARD READER AND LOGIC ASSEMBLIES
Selected R/V card holders....vuerneiuneernnnanannannns Liéhted
The R/V card holder will light for the
target selected. Check appropriate R/V
card holder for a lighted condition after
each movement of PULL TO TURN switch.
LAUNCH CONTROL CONSOLE
Note
After completion of R/V card and launch console
label verification, return TARGET SELECTION

switches to proper position for alert status
monitoring.

Fig. 3-22. R/V Cards and Launch Console Label Installation Procedure
(Sheet 4 of 4)
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STEP

PROCEDURE

Verify that figure 3-19 has been accomplished.

MISSILE GULDANCE CONSOLE

AHT LmRil'Il!l-.-.I.l'.i..l"'"I’....l."!I.lDi..lfffl"ii.".‘iGreen
T'!O'! 31“'2'1-151

T.0. 21M-HGM25A-2-7-5 i
Press SELECT TARGET laooeqp-ai-oo-oc--v-s-io-i-q--ltlooii--Gr‘e-en
Press TARGET vER—IH.&.-.vD-iiiitiil-llitili.il--ttdt.llllalmite

Target verify will turn white then greem after
printout is complete,

TﬂRGET m.a-.i.t'.‘-iiiii!.l‘-!-l'l'q--t..ioooltinllo&fﬁreen

TARGET VERIFY will remain white for nmot valld targets
and TEST FAULT will light yellow, TEST FAULT may be
cleared by pressing GUIDE X NOT RDY and HOLD RELEASE
pushbuttons.

Priﬂtout-...-.g;---as...q-a--s.---u.--a-a---r-ps--o-or--p-sc}ie—ﬂkEd

Digital data printer printout must be identical to
printout on target tape contents sheet in guidance con-
trol target trajectory kit folder under MGC TGT SELECT.

Repeat steps 2 thru 5 for targets 2 thru 10ceserensesssssssAocomplished

(Prior to incorporation of TCTO 31X7-2-11-512) Press [ |
POHE‘R ﬂFFql‘-iti‘ti!!t.lob.l.t. IIIIII iii.-.i!iliiii#.!iil“l.mite

Prmtuutr11to!'-i-'lb-l-tt-lr-r--l-dl-'l-l-I-ilq-ld.l.|!t!itt|t.!tlliiStDred
Remove printout from digital data printer. Date,

initial, and store printout in guidance control
target trajectory kit folder.

Figure 3-23, Verify Target Procedure

Changed 30 June 1964 TOCN DEN 19 . 3-109
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STEP PROCEDURE
Handover target kit identification sheets.
i Guidance control target trajectory kit folder...............Checked
T.0. not required
GEOD will check the folder for the following items:
a. One kit contents (guidance complex) sheet.
b. One guidance computer tape information sheet.
¢. One target tape contents sheet.
2 Launch control target trajectory kit folder..... sssasasnsssChecked
Ceo will check the folder for the following items:
a. One kit contents (guidance complex) sheet.
b. R/V card reader-launch conscle data sheet.
¢. R/V cards and launch control conscle labels
(if applicable).
d. EKit contents (handover launch complex) sheets
{as applicable).
3 Compatibility...vvvrvuisranennriansareninsanrarnns - Checked

Check that all kit contents (handover launch complex)
sheets are compatible with kit contents (guidance
complex) sheets as to control number, effective date,
and all targeting information with the appropriate
sites., All targeting information includes launcher,
MGC TGT SELECT, TIN, and coded DGZ, Any between-
complex discrepancies must be noted and resolved with
the TMCO. A handover countdown shall not be performed
unless handover targets are compatible.

Figure 3-24. Handover Target Compatibility Procedure

Changed 10 April 1964 TOCN 1-1 (DEN-13)
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STEP PROCEDURE
Check that targeting package contains guidance program
tape, target tape, and guidance control target kit
folder.
MISSILE GUIDANCE CONSOLE
1 3 i 1 R e - e B A R § R R S e meeead e ¥ e APEETL
T.0. 21-8M68-2J-7-1-1
T.0, 31X7-2-1-151
2 ANTENMA A or B FACILITY MALNT. ... oo eronnomnnransssss Green
3 ANTENNA A or B FACILITY SELECT (as applicable)......... Green
& HANDOVER OFF. ... ..civinnnanamcssasanasnsnsmsnnss (srsaas GTEEN
The GEO checks the missile guidance console to
insure that the above indications are displayed
prior to pressing POWER ON.
5 Press POWER ON.....ovovicrocciatnssnsrsnnas tiiananeaaa.. White
TAPE READER 2
6 1,011 e — e S «+... Pressed
7 BOMER O,n g5 555 v chs s 2 5w 08 ¥ ¥4 0 WOETSE 05 ¥ 8 0 Ao n s ¥ Pressed
8 POWER indicator. avsmmmrm xR SRR AR R N LB White
g LOAD Indicator.....vivaivanasssis Cr e e cee.. Yellow
10 BULE ON,..'iouvienarrorarneretssnisansnssseasanenrnrssans Amber
11 Guidance tape.....«:--. N E A W e e A s m e A e R T w R e Mounted and
Threaded
Manually wind tape until all conductive leader is
on take up reel and beginning of program data is
at reverse capstan.
12 Control Arms at null point........ ..o iiiiiaiiiiianninan Positioned
13 BTAND BY . vwncncunrarrrnnrnrsisssanssnsassssiacssannaneia Pressed
14 STAND BY indicator....ovevvuronanssrnnnsnenssssssesesss BlUg
15 BEMOTE, - - v vvenrsracrstosasssnnassssotatssasinanansonns Pressed

Figure 3-25, Fast Retargeting, Install and Verify Target Tape and Verify
Guidance Program Tape Procedure (Sheet 1 of 5)
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STEP PROCEDURE
16 REMOTE indicator............... W W e E § N SR E € T § Green
TAPE READER 1
17 B T rrearar s st asnsnsnsat s eeess Pressed
18 POWER ON............ Pedsaras s e ransasainarraeseana. Pressed
19 POWER indicater........ T T'T White
20 LOAD Indicator. vt iii i et e e oo Yellow
21 BEHLB DN, s ann s pa s s 53 neti 065580 pra A s e b s AMBEL
22 Target CaDPe. .. ... vursiocisncnnnssnvsnssannannsssnsss. Mounted and
Threaded
Manually wind tape until all conductive leader is
on take-up reel and beginning of program data is
at reverse capstan,
23 Control arms at null point........viiiernnneronennnnnn, Positioned
24 BTAND B s coso o0 oo e 5888 cmmmm omss e e sisom o b v o0 Sowms £ 85 5§ o Pressed
25 STAND BY indicator...........c.uviurumnn. A D AT ++ Blue
26 BEMOTE: convs i s a6 5 5 assms e Srrraasaacaasasrraassranssieas.. Pressed
27 REMOTE indicator......... R e A E TR - -]
MISSILE GUIDANCE CONSOLE
28 L v Oreen
POWER ON indicator will light green in approximately
2 minutes and 30 seconds after pressing POWER ON
pushbutton indicator.
29 Presd MATNE: - - ppmovsnvsssmug e g g 79 s iaae Y s F 5 pRmas d 4554 & Yellow
COMPUTER SET CONSOLE
30 POWER ON. ... .. iuiiiiiieiinnanennns rrrsasrratsanss e rss GrEEn
31 MALNT s ncpssuns mamdsasas P 1% 1 53
32 Bress HOLD: MALNE. s 0w s um oo e e o 0 2 5 % eommgm & 505 55 5 afisin £ 4 8 5 5 Amber

Figure 3-25. Fast Retargeting, Install and Verify Target Tape and Verify

Guidance Program Tape Procedure (Sheet 2 of 5)
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STEP PROCEDURE
i3 Pregs WOBMAL BATE. ..iisucivivessivsneroninarannsnananns Green
34 EXECUTE PROGRAM. . ..ot r i v i vt snnsnatasiannnnnnerarss White
i5 82 0 = 1 Amber
36 L g N T g gy White
37 B < White
38 Target TAPE BLOCK NUMBER. . ......:0civvuvevnnonnncesnnsa Set

The target TAPE BLOCK NUMBER is listed on the

Target tape contents sheet,
39 Press LOAD PROGRAM. . issssnaraasansiosviianasassasnssins White
40 Press TAPE READER L. ..o iiiiuuminnnn e nnnannnnnrssns White
41 Press READY .. ... iie it ieraerinrnnsn ot onsnanns Whi te
42 Eress BN oo cop e wowmme ve g e oo v e g § 595 458 §5F ¥ 08 @90E 3§ Green

TAPE READER 1

43 Target CAPE MOVEMETIL . o v o vt i et am e oo s ns s s s e nnonssnsanns Checked

The target tape moves forward, and stops mnear end |

of tape.

COMPUTER SET CONSOLE

b TAPE READER CONTROL STOP.....0irvnnsnrennnernacennnnnn. Lighted
&5 TAPE FAULT IndlfcattifB. .c:czcomoriss oo voie ddosbasassdess Not Lighted

Targeting data is now loaded on magnetic drum.
46 B G s« w  covaoncacoms o m 3 e R e e A § m W B W A B RS § TR E R Not Lighted
47 e R g L R S S Amber
48 Press VERIFY PROGRAM. . ... .. ... .t intiinnnnanarenrnnss White
49 Press BEATIT. «oxevsucaomws s o3 ©55 $980 & £ 5§ 8 5 Asias b ¥ & viennss. White
50 Press BUN. ......iviunicunnnnnmenannasansararonsas +».... Green

Figure 3-25.

Guidance Program Tape Procedure (Sheet 3 of 5)

Fast Retargeting, Install and Verify Target Tape and Verify
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STEFP PROCEDURE
TAPE READER 1
51 Target tape MOVEMETIL, ... uv e u s i e varneronsonnnnararas Checked
The Target Tape rewinds, moves forward, them stops.
COMPUTER SET COMNSOLE
52 TAPE FAULT indicators. .. ..ui oo nnnnnannnnnnns Not Lighted
53 TAPE BEADER CONTROL STOP.......vievssvnernsssnsnasasass Lighted
54 R . sttt ittt i e aaeaeaaaea e Not Lighted
55 i A b vasesun WA B TG K WL teesasessss. Amber
56 Guidance program TAPE BLOCK NUMBER.........ovivvnennann Set
The Guidance Program TAPE BLOCK WUMBER is listed
on the Guidance computer tape information sheet.
57 Press TAPE BREADER Z2... ... utirinnnnnrnuonersnnnnnnnnnans White
58 Press READY G ou v o wnm o ao o5 n s aas 50 6 2 26 waa o 26 18 % 0w s 5 0 a White
59 Press FORWARD 1. ... vvvevunsenvnsssnsinssnsnnnssansssss Lighted
&0 Porvegis, BN uiw v oen oo sossmnse o & o 50 webrtsns 0 5 1 6 6 1 S5 5 8 T E % S B0 G 2 b Green
TAPE READER 2
61 Guidance tape movement,..........iuvvevarnveanssassas.. Checked
The guidance tape moves forward and stops near
end of tape.
62 TAPE READER CONTROL STOP. ... iieiniiiie it iininnnnnnnn Lighted
63 TAPE FAULT. ...ciiuvuess sassaweTcEassarrareasaarner ey Nt Lighted
64 RO it e st e b Not Lighted
65 00 A o) - Amber

The target tape is now loaded and verified; the
guidance tape has been verified.

Figure 3-25., Fast Retargeting, Install and Verify Target Tape and Verify

Guidance Program Tape Procedure (Sheet 4 of 5)
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STEP FROCEDURE
TAPE READER 1 and TAPE READER 2
66 POWER OFF ... canvumncnsnnmnsarsas B ERSTESE 6 R N R £ 5 8 S Pressed
POWER OFF pushbutton is pressed at this cime,
Fast retargeting verify target procedures will be
performed at this time, and when time is awvailable
the tapes will be rewound, removed from the tape
reader, and stored in accordance with post target-
ing procedures.
&7 ALl Indfvators.  vors v aes s wmwe asss ¥ WS S TN W R R E YR Mot Lighted
COMPUTER SET CONSOLE
68 Press HOLD MATNT. ..ottt ittt ea et i ie bvtae s ennn s Not Lighted
69 MATHE, o wowmor p e v s 9 mae £ F B 5 5 § @Erains & 55 5 3 4 Fas werrsscerarsssse White
70 Press READY . ... ..ttt it an e i v st tssmeanensnns White
MLSSILE GUIDANCE CONSOLE
7l Presa STBY . iisnivisdidicnimbomadnsnsmanmnearns werer... Green

Guidance computer is now in an operational
state of readiness.

Figure 3-25.

Guidance Program Tape Procedure (Sheet 5 of 5)

Fast Retargeting, Install and Verify Target Tape and Verify
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Section ILII

STEP PROCEDURE
Verify that Figure 3-21 has been accomplished.
MISSILE GUIDANCE CONSOLE
1 ANT LOWER......... Caeaaras s b R § R E R e Green
T.0, 31X7-2-1-151
Target verify may be performed with ANT RAISE
green if HANDOVER ON is yellow.
2 Press SELECT TARGET l.. ... verioininnrrrrrorseensannans Green
3 Press TARGET VERLFY . . vvvvunnmrearncetaansrasrssssanssns White
TARGET VERIFY will light white, then greem after
printout is complete,
4 TARGET VERIFY. ....viuonviveveinmmnrsmmsrsmansnnns caee.. Green
TARGET VERIFY will remain white for non-valid
targets and TEST FAULT will light yellow. TEST
FAULT may be cleared by pressing GUID X NOT RDY
and HOLD RELEASE.
5 Printout......ocreenees MY Checked
Digital data printout must be identical to printout
on target tape contents sheet in guidance controel
target trajectory kit folder under MGC TGT SELECT.
G Repeat steps 2 thru 5 for SELECT TARGETS 2 thru 10..... Accomplished
7 2 a1 oL+ O SRS 5N G EERHEY 3 . Removed,
Stored

When time is available, date, initial, and
store the digital data printout in the guidance
control target trajectory kit folder.

Figure 3-26. Fast Retargeting Verify Target Procedure
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STEP PROCEDURE
This procedure will be performed when time is available.
TAPE READER 1 and TAPE READER 2
1 LOAD. & vevmnremmmcecassasassanssntnnnsss I vese. Pressed
T.0. 31X%X7-2-1-151
T.0, 21-SM68-2J-7-1-1
2 POWER ON.......cocce: 8 R B @ T rdam e ssisa s e ha s Pressed
3 POWER indicators........... R A G R E B 6 e WL F W e White
o LOAD Indicator 8. sscscesrannrnmanassasraansmsnmssssnsnss . Yellow
5 Control arms at null point, . ... .. veriermiiaanrnansn ... Positioned
Position the control arms of TAPE READER 1 and
perform steps 6 and 7; then position the control
arms of TAPE READER 2 and perform steps 6 and 7.
6 STAND BY....covvnuwnueens § 5 GRWER @ N T T Pressed
7 STAND BY indicalors. ... ciscsarsamnsrecsasseassansnmse=-=s Blue
8 REVERSE. . ... 5 G G EEEAN S f F E 5 9 6 AT B L % K s ey T E e Pressed
9 REVERSE indicators..... e cnassroasccsssssssnaans «vrs White
10 Target tape and guidance tape.............coccieennnnns Rewound
The target and guidance tapes rewind and stop
near end of tapes.
11 END OF TAPE........ SN B R W W D D K @ § 8 6 Mvouet v & 8 o e Red
12 LOAD. . oo vvennns . A b m 5 R GG EE G EEETR LR N WA R Pressed
Press LOAD pushbutton on TAPE READER 1 when target
tape has rewound. Then perform steps 13, 14, 15
and 16. When the guidance tape has rewound, press
LOAD pushbutton on TAPE READER 2 and continue steps.
13 Control arms..... fs s EsEEr N EE AT Er e e Em ko b e Locked
14 POWER OFF . ... vucceenscsnasasassanartasssnssssacsssnsns Pressed
15 All indicabors.......civuvenninnseiinnenannns vesssasns. Not Lighted

Figure 3-27. Fast Retargeting Post Retargeting Procedure (Sheet 1 of 2)
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Section I1I

STEP PROCEDURE
16 Target tape and guidance tape................ vesresser. Removed and
Stored
MISSILE GUIDANCE CONSOLE
17 Press POWER OFF. . ...cccciuasseasaanassenarissnensrsssana White

Figure 3-27. Fast Retargeting Post Retargeting Procedure (Sheet 2 of 2)

3-118



T.0. 21-8M68-1 Section III

STEF PROCEDURE
Verify that the following materials are available:
a. Target card reader and logic assemblies key,
b, Target selection door panel key,
c. Launch control target kit folder.
d, Targef cards and labels,
TARGET CARD READER AND LOGIC ASSEMBLIES
1 LAME VERIFY awdEehiol. s vovopovin s iass oo mni S8 38 o dmnnnnan OFF
T.0, 31X7-2-1-151
2 TARGET indicators (as applicable)....... riresarnsaanass GLEED
LAUNCH CONTROL CONSOLE
CAUTTION
Do not turn any TARGET SELECTION switch to a not
used position. Failure to observe this caution
may cause serious damage to the re-entry vehicle,
3 TARGET SELECTION LAUNCHER NO, 1, 2, and 3........000... A
Set all PULL TO TURN switches tc position A,
TARGET CARD READER AND LOGIC ASSEMBLIES
CAUTION
Do not open R/V holder if it is lighted, Failure
to observe this caution may cause serious damage
to the re-entry wehicle.
& R/V card holder........ 058 6 0 A ST T R § 6§ s veeesseassa. Opened
Open only the unlighted R/V card holders by inserting
key and unlocking.
5 TARGET fodicabors...vsievivcionisanans P {1
The target indicators will be red for corresponding
open R/V card helders,
6 R/V CABRDS . .. cvuioiieincnnnsenanananecrannensnnsnnnnsnas Removed

Figure 3-28. Fast Retargeting R/V Card and Launch Console Label
Installation Procedure (Sheet 1 of 4)

3-119




T.0, 2IM~HGM25A~1-1 (21-SM6B-1) Section IIT

STEP PROCEDURE
6 Remove the R/V cards from the open R/V card holders
(CoNT) and return to appropriate target kit,

CAUTION

To avoid damaging the new R/V cards, insure that
card holders are in the full open position,

? Rl’v C’Erdso--a----..a.-.-..u--,.p.¢-.+.¢.--..4.....-Iﬂserted

The R/V card or cards supplied for each launcher are
to be inserted as designated on the R/V card READER-

LAUNCH console data sheet. If any R/V cards within

the same color group bear the same indentification
number, the order will be determined by inspecting
the hole positions punched in the R/V card. Hole

position H-1 is punched for target A, H-2 for tar-
get B, and H-3 for target €. The R/V

cards are inserted with cut at lower left

corner.
8 Close PUSH TO CLOSE actuatorS............. ++es2sa..Locked ]
9 TARGET indicators.

L I R e 3 ot T3 11

The target indicators for the R/V cards inserted must
be green,

LAUNCH CONTROL CONSOLE
CAUTION

Do not turn any TARGET SELECTION switch to a not used
position. Failure to observe this caution may cause
serious damage to the re-entry vehicle.
10 TARGET SELECTION LAUNCHER NO, 1, 2, and 3...... «v-.B

Set all PULL TO TURN switches to target B.
TARGET CARD READER AND LOGIC ASSEMBLIES
11 R/V card holders A (launchers 1, 2, and 3).uvevua..Opened

The A RfV card holders will be opened by inserting
key and unlocking.

Figure 3-28, Fast Retargeting R/V Card and Launch Console Label
Installation Procedure (Sheet 2 of 4)

Changed 17 April 1964 TOCN 1-1 (DEN-14) 3-120
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STEP PROCEDURE

12 TARGET A {launchers l, 2, and 3)--..14--.;--4.----&Red

The target A indicators for all three launchers
will light red when R/V card holders are opened.

].3 B-l':v cardslifiiiiitll‘lf.illl"""'"i"“l"‘i"‘i'i"‘i"‘l“l"Re.mD‘lrEd

Remove the previously installed R/V cards and return
to appropriate target kit.

l& RfV cards....................¢;..-......;..--...;..Inﬂert&d

Insert the new R/V cards for A R/V card holders,
launchers 1, 2, and 3.

15 Close PUSH TO CLOSE ActUALOrS..ceses-ssssssnssssnsslocked
16 TARGET indicatorsS..csssrssssnssnssarsonssnannsnsseaBlEEN

Applicable target indicators should be green at this
time.

LAUNCH CONTROL CONSOLE
l?‘ TARGET SELECTIGN Pane-l-tattioot-tt-ttt--ttttti-n..tﬂpened

Open TARGET SELECTION panel by unlocking with key
and pulling the top of the panel.

18 Console labels..vierasaonannsnnsasssnannssnsasassssREeEmoved

Remove previously installed launch control console
labels and return to appropriate target kit.

lg CO“SD]-E 1abe15¢li.iiiit.il‘iii.lil..l‘i.iii.lili..iiInEtallea

New launch control console lables will be Installed
in order given on the R/V card READER-LAUNCH console
data sheet,

20 Close TARGET SELECTION panel.......icesvssennesssa.Locked
21 TARGET SELECTION panel (all targets).ssesiessssossaGreen

As the TARGET SELECTION PULL TO TURN switch is moved to
each position, check that TARGET SELECT indicators light
green for each launcher and target,

LAUNCH COMPLEX FACILITIES CONSOLE

22 BE=ENTRY VEHICLE,...sdisscsnrissansssnansoiannmnnons Red, then
Not Lighted

Figure 3-28. Fast Retargeting R/V Card and Launch Console Label
Installation Procedure (Sheet 3 of 4)

Changed 17 April 1964 TOCN 1-1 (DEN=14) 3-121
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Section III

23

STEP FROCEDURE
22 As the TARGET SELECTION PULL TO TURN switch is mowved
'CONT)| from one target to the other, the RE-ENTRY VEHICLE

indicator on LCFC for the appropriate launcher will
light red momentarily. If all R/V cards have idefti-
cal settings, the RE-ENTRY VEHICLE indicators will
not light red as the TARGET SELECTION PULL TO TURN
switches are positioned from A thru €. However, the
RE-ENTRY VEHICLE indicators will light red as the
TARGET SELECTION PULL TO TURN switches are positioned
from C thru A.

TARGET CARD READER AND LOGIC ASSEMBLIES
Selected R/V card holder...... S B EE KA EEEST §§E N RN E Lighted
The R/V card holder will light for the target se-
lected. Check appropriate R/V card holder for a
lighted condition after each movement of PULL TO
TURN switch.
LAUNCH CONTEOL CONSOLE
NOTE
After completion of R/V card and launch console
label verification, return TARGET SELECTION

switches to proper position for alert status
monitoring.

Figure 3-28, TFast Retargeting R/V Card and Launch Comscle Label

Installation Procedure (Sheet & of &)
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STEP PROCEDURE

This procedure will be used only if a CSE program
tape has been loaded and a valid execution message
is received.

Assure that the guidance system is in a power on
green status.

MISSILE GUIDANCE CONSOLE

1 BEBE v 0 6 0 macmoni o 0 6 9 3 wtciara: @ v # » bratacm g § el sressennss.GrEEN
2 Prens MATIN D s o x5 ws sowacs § 6 8 gomaans 1§ § 5oies 5 8 & @Eme cesrinses . Yellow
3 ANT LOWER . s oo v euvansaronstvasntnansassansssanssnnrennasssssGreen
HNote

If ANT RAISE is green, press ANT LOWER and
continue.

TAPE READER 2

4 LOAD oz & 5 v 5 5w S amd BB 4B TR R R RN § E R B S §§ 8 B e v e e e PEBE S

5 POWER ON...vovvsnnrnasnans O I - 1111

6 BULB QNoes aunawmmsesssovsasisassnoasais BN RS R b . Amber

7 Contrel arm at null point.......ccivuinurunncnanan. 3 B Positioned
B STAND BY v s v s svomrws o va wamuin g oo swmaraad 135 oo5 05§ 5 § sreeos os B TOE5ad

9 | REMOTE......cv... CF R PR £ R B E B R BT R « eB P EESET
TAPE READER 1

10 LBADY, youmpmws w93 pracrws g 6o s wises #8485 S@w s i 5w reserrvesrsras.PrEessed

11 POWER ON.o:rtvrarsararonsiniavssisatsanaissistssesdsnsannensPressed

12 BULE ON........ U SR AR . ] .

13 Control arm at nﬁll PO, o v es ussm s vwadna e vma eessrassa..Positioned
14 BIAND PN orias s s R s GB Rt 65 5% 7 TR & £ 5§ TR & 65§ b P P— Pressed

15 REMOTE ; svsusranusnnsascasassnvarisssmrdnnnrsiranesnnssssress+sPTEBGE]

COMPUTER SET CONSCLE

16 PDI'JEROH bbbbbbb R R R L ] ,.....,..Gl‘EEI‘i

Figure 3-28A. CSE to EWD Install and Verify Guidance Program Tape,
Verify Target Tape, and Verify Target (Sheet 1 of 3)
Changed 10 April 1964 TOCN 1-1 (DEN-13) 3-1224




T.0. 21M-HGM25A-1-1 (21-SM68-1)

Section III

STEP PROCEDURE

17 Press HOLD MATINT .. .ovvvvvrmaces R N T T T, + +Amb
18 Press HORMAL RATE. .......cvvuervnrvoncnsnrasnsansossasnssssas Cra
19 - Guidance program TAPE BLOCK NUMBER......00vvu... £ & § SaFs PPN 1=
20 PEea¢ TORD PROGIEEN . . ... comrns o5 s wammss k£ 5§ ESERGE K x5 o P - ¥
21 Press TAPE READER 2......0000000.. Fes s e e m e e merens L
22 Press READY....ccovivvivmnnn B % AR § E P R sesennassWhi

23 Press RUN....covien e rcvnsnsnnnnns T I TR . .

24 TBPE mDVEmEHt------»---¢-+---+-¢-»-............ ------- «sssssChecked

COMPUTER SET CONSOLE

25 TAPE READER CONTROL STOP........ . vestreresecssen...Lighted

26 TAPE FAULT indiCﬂtDrS‘. ------------ terrrscasnsatensasnssaassHOE

2? PEESS vERIFY PRDGRAMiiiOttti*"**-r-#rflﬂii*icic-vn-orittto.whi

23 PrEss MY.'.-!!!f'li'lii‘i‘"‘!!!F!itll'il'tb IIIIIIIII jt.‘.“.'mlite

29 Press Ruﬂci!iliii!i*it*!t-r-ro-otit-oo ........... trtrreepa «« Green

TAPE READER 2

30 Tape movement..vevevsvavanuaas . e s O E § R + v+« «Checked

COMPUTER SET CONSOLE

31 TAPE READER CONTROL STOP............... recsressassessseses Lighted

32 TAPE FAULT iﬂdicat0f3+----------er----------ova;---..-....-.Nﬂt

33 Target TAPE BLOCK NUMBER.....vevuucuscscnsannasas Fretenvanas Set

34 Press TAPE READER l.....coveivaviscrsnnasnnans hase e r s . osWhite

35 Press READY...... f s e s ra e, & FF RS § o wEmTeEE & & & »WhiL

36 Press FORWARD 1.......c0c00vvuvanns B R ssssrssarssersnsLighted

3? PTESS RUH--tnnot-vcciriI--tlllétitv-io--coir-toai ----------- Gree“

te

en

Lighted

te

Lighted

te

Figure 3-28A. CSE to EWO Install and Verify Guidance Program Tape,

Verify Target Tape, and Verify Target (Sheet 2 of 3)
Changed 10 April 1964 TOCN 1-1 (DEN-13)
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T. O. 21M-HGM-25A-1-1 (21-SM-68-1) Section III

STEP PROCEDURE
TAPE READER 1
38 TAPE MOVEIMENL.......eiiiiiiieiieiiecie ettt et esteesteesb e e b e ebeesteestaessreesbeesseessaesssessseasseessens Checkd
COMPETER SET CONSOLE
39 TAPE READER CONTROL STOP......ccocotiiiiiiriiiiiisteeeeseeeee e Lighted
40 TAPE FAULT ..ottt sttt Not Lighted
TAPE READER 1 and TAPE READER 2
41 POWER OFF ...ttt ettt sttt st Pressed
COMPUTER SET CONSOLE
42 Press HOLD MAINT ......ooiiiiiece ettt st snae e e Not Lighted
43 Press READY ...ttt ettt sttt WHITE
MISSILE GUIDANCE CONSOLE
44 PrESS STBY .ottt sttt ettt ea GREEN
45 Press SELECT TARGET La.iuiiiiiiecieecetee ettt GREEN
46 Press TARGET VERIFY.....c.ooiiiiiiiieeeeeee e WHITE
47 TARGET VERIFY ...ttt ettt eneen GREEN
48 PIINTOUL. ..ottt et e et e et e et e e ebee e teeesabeeetreesareaas CHECKED
49 Repeat steps 45 through 48 for the required
SELECT TARGET......cciiiiieiieieeeeeeetee et ACCOMPISHED

Figure 3-28A. CSE to EWO Install and Verify Guidance Program Tape,
Verify Target Tape, and Verfy Target (Seheet 3 of 3)

Chane 17 June 1964, TOCN DEN 18 3-122C




T.0. 21-8M68-1 Section TIX
Paragraphs 3-100 to 3-112

(Text continued from page 3-89))
3-100, MISSTLE LAUNCH OFFICER. If not at launch control console when the alert is

sounded, the MLO will report there as scon as possible and complete all actions re-
guired by applicable SAC and local fast reaction checklists.

3-101, GUIDANCE ELECTRONICS OFFICER, If not at the missile guidance consele when
the alert is sounded, the GEQ will report there as scon as possible and complete all
,‘actions required by applicable SAC and local fast reaction checklists,

3-102. BALLISTIC MISSILE ANALYST TECHNICIAN, TIf not at the launch complex facili-
ties console when the alert is sounded, the EMAT will report there as scon as possi-
ble and complete all actions required by applicable SAC and local fast reaction
checklists,

3-103. MISSILE MAINTENANCE TECHNICIAN. If not in the control center when the alert
is sounded, the MMT will report to the MLO as soon as possible for instructions. If
the MMI is part of a maintenance team, he will react as briefed in the maintenance
coordination briefing,

3-104. ELECTRICAL POWER PRODUCTION TECHNICIAN. When the alert sounds, one EPPT
monitors the briefed communications net while the other EPPT starts the standby
generator. If only one EPPT is in the power house, he will proceed immediately to
the appropriate checklist, and start and paraliel the standby genevator,

3-105, FACILITY CREW MEMBERS. The facility crew members will immediarely report to
the EPPT for direction.

3-106, MAINTENANCE AND SERVICE PERSONNEL. The maintenance and service personnel
will insure equipment is safe and returned to a launch configuration. Personnel
will continue maintenance on out-of-commission missiles as briefed. All others will
proceed immediately teo maintenance ready room and standby for further instructions.

3-107. COMBAT DEFENSE rORCE. The combat defense force guards will assemble at the
complex gate and await further instructions from the contrel center, They will be
deployed in accoirdance with current existing directives,

3-108, TERMINATION OF ALERT. The MLO will announce the termination of an alert and
inform all personnel to resume normal duties. The BMAT will reposition the above
ground hazard light to indicate a safe condition. This indication will serve to
notify the above ground guards of termination of the alert.

3-109, TFAST REACTION MESSAGE,

3-110. A fast reaction message is transmitted to alert the MCC for EWO commitments,
The requirement for immediate and undivided attention to fast reaction messages is
mandatory. Members of the MCC who are required to copy fast reaction messages will
cease all other activities and copy the message being transmitted, and will not di-
vert their attention until the required actions have been completed, All fast reac-
tion messages will be handled in accordance with SACM 55-18 and will be logged.

3-111, LAUNCH, EXERCISE, AND GUIDANCE COUNTDOWN PROCEDURES.

3-112, The launch, exercise, and guidance countdown procedures consist of capabili-
ties for either an exercise or an actual EWD launch countdown operation. An exer-
cise countdown will be accomplished as an EWO configuration with the exception oI
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.7 T.0. 21-3M68-1 Section ITI
: Paragraphs 3-113 to 3-116

imposed simulations present in the exercise mode. The countdown will commence upon
receipt of a valid execution (actual or exercise) message and will progress from the
load propellants phase through the end of guidance phase. Figure 3-29 is the pro-
cedure for EWO launch countdown and figure 3-30 is the procedure for an exercise
countdown for the MLO/BMAT. Figure 3-31 is the procedure for guidance countdown.

WARNING

Prior to conducting an exercise, the liquid and gaseous oxy-
gen detectors and analyzers must be in an operating condi-
tion in accordance with T.0. 21-SM68-CL-12-1, T.0. 21-SM68~
CL-24-1, or T.D, 21-SM68-CL-27-1.

3-113, POWER HOUSE COUNTDOWN PROCEDURE.

3-114. The power house countdown procedure (figure 3-32) will be initiated upon re-
ceipt of ALERT signal.

3-115. LAUNCH COUNTDOWN SYSTEM FUNCTIONS.

3-116, The launch countdown system functione contain the sequence of all subsystems
of the missile weapon system during EWO launch countdown. Figure 3-33 lists func-
tions for operational bases, and figure 3-34 lists function for VAFB. Figure 3-35
lists launcher functions for all bases.
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STEFP

PROCEDURE

The MLO and BMAT will announce all light indica-
tions as they occur on the LCC and LCFC.

During combat training launches conducted at
VAFE, the MLO must receive clearance from site
commander /command post prior to initiation of
each countdown phase.

Prese HAZARD LIGHT (3).:csvsrsiscrsmrsvisssaseononsninns Flashing Red

Upon receipt of an actual EWO execution message,
the BMAT will press the three ABOVE GRD HAZARD
LIGHT pushbutton indicators to flashing red for
all launchers. For launches other than EWO,
press ABOVE GRD HAZARD LIGHT pushbuttom imdica-
tors to steady red.

Guidance and facility Stabus........ovvueunnnn freaaen Received

- MLO receives reports on equipment status from GEQ
and BMAT, insuring weapon system status is in an
R-0 configuration.

Power house SEaLUS....ccivierevsncrvsnsnssnssssnsnsssss Received

MLO receives power house status report from EPPT
with any restrictions or exceptions to normal EWO
countdown procedures. The load propellants phase
is not initiated until receipt of this report.

Press LOAD PROPELLANTS / ! foviieiienreness White

MLO presses LOAD PROPELLANTS pushbutton indicator
on all three launchers. LOAD PROPELLANTS white in-
dicates that the countdown has started.

LOX LOADING indicators will light white, indi-
cating rapid loading is in progress.

36 GO o o wnaiicn w60 e & 5 B G B B R § A S B R R B AR Verified
Verification of the go code is normally accomplished

after initiating the load propellants phase and must
be verified prior to the raise launcher phase.

Press EXERCISE / / B orm e e P AEEREE B Y5 Bkl § Not Lighted

Prior to initiation of the raise launcher phase
during an actual launch, the MLO breaks the seals
on the EXERCISE pushbutton covers and presses the
pushbutton indicators to not lighted.

Figure 3-29. Launch Countdown Procedure (Sheet 1 of 5)
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STEP FROCEDURE

7 Launch enable system ENABLE........ viieansnasirnaainas Verified

In an actual launch, the launch enable system is

enabled prior to initiation of the raise launcher
phase. The MLO checks for a green ENABLE on the

time display board.

LOX LOADED indicators will light white signifying
miggiles are loaded and topping is in effect.

8 RAISE LAUNCHER . oo vt ii it e i esnnnontsnnnnonesnensns .. Green

RAISE LAUNCHER green denotes that all prerequisites
to raise launcher phase have been completed.

9 GUuidance BEALUS . ...t vt v oot onioanaronsnsnmsssen Received

The MLO must receive a "Guidance go" from the GEO
before continuing countdown. Upon receipt of a
"Guidance No-Go" the MLO will not proceed until a
"Guidance go'" is received and handover mode has
been initiated as follows:

a. Communications established with the remote
ground guidance station (GGS).

b. Target compatibility insured between local
missiles and the remote GGS.

¢. Handover switch indicator om local LCC and
remote GGS actuated.

RAISE LAUNCHER will not be pressed until remote
GGS reports, "Ready to guide." BReady to guide
means ANT RAISED and guidance is ready to accept

missile.
10 Select target (handover only)........ vcvievivvresears. Directed
Acknowledged
(Perform after remote GGS antenna is raised.)
MLO directs the GEO at the remote GGS to select
proper target for missile to be launched. GEO
acknowledges and verifies correct target selec-
tion.
11 Select launcher (handover only)......cocivuveannnns vo.. Directed
Acknowledged

Figure 3-29. Launch Countdown Procedure (Sheet 2 of 5)
3-1286
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Section III

STEP

FROCEDURE

11
{CONT)

12

13

14

15

MLO directs the GEQ at the remote GGS to select
the launcher being raised. GEQ acknowledges and
verifies correct launcher selected.

Ready to guide (handover only)........c.iiiiiiuinnnnns Received

Ready to guide means that the remote guidance
station has raised antenna, selected applicable
target and launcher, pressed ACQ MISSILE, and
the antenna has been slewed to the preset
coordinates and is standing by for lift off
signal.

Press HANDOVER (handover only)........... Wew s aeesass WHiESE

Press RAISE LAUNCHER ! / Fracmim o n ot #  mommion & # = = White

The RAISE LAUNCHER white indication denotes that
the raise launcher phase is in progress. In
addition, the following indications occur:

a. (After incorpeoration of TCTO 31X3-10-27-511)
FUEL VALVES OPEN white denotes that all fuel
storage valves are open.

b. {(Prior to incorporation of TCTO 31X3-10-27-511)
CRIE UMB DISC white denotes that the signal
to retract the crib umbilical mechanism has
been generated.

c. TARGET SELECT white denotes lockup of target
selection.

d. MISSILE TANKS PRESSURIZED white denotes that
migsile lox, fuel, and helium tanks are
pressurized.

LAUNCH green indicates that all launch
prerequisites are complete.

Figure 3-29. Launch Countdown Procedure (Sheet 3 of 5)
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STEFP

16
{CONT)

17

18

19

Press LAUNCH / / R, White

MLO presses the LAUNCH pushbutton indicator from
green to white for the applicable launcher. The
LAUNCH pushbutton should be pressed as soon as
possible after it indicates green. The maximum
allowable held time is 30 seconds. In addition,
the following indications occur:

a. POWER TRANSFERRED white indicates power has
been transferred to the missile batteries.

b. GUIDANCE LOCKED ON white indicates guidance
is locked on and ready for start loop check.

¢. GROUND GUIDANCE white indicates that guidance
ie locked on the missile.

d. LOOP CHECK COMPLETE white indicates that all
guidance and flight control system loop checks
are complete.

LIFT OFF white indicates the missile is released
for flight.

Note
Repeat steps 9 thru 17 for remaining
launchers when RAISE LAUNCHER lights
green.

LIMER LAITMCHER . . - - . oot v s s ssnsmsnasaanscnsnes verereesss Green

LOWER~ LAUNCHER green denotes that the lower
launcher phase can be initiated.

Note
Lowering the launcher is accomplished as
soon as possible after all in-commission

missiles have been launched during EWO
execution.

Press LOWER LAUNCHER / ¥ fovieieeievearese. White

MLO verifies a lower launcher green indication and
presses the LOWER LAUNCHER pushbutton to white.

Figure 3-29. Launch Countdown Procedure (Sheet 4 of 5)
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STEP PROCEDURE
19.1 Press HANDOVER (handover only). . . . ., . . . . . . . Mot Lighted
20 LOWER LAUNCHER. . . . . + + « « &« &« =« + =« « + « + « . Not Lighted
Note
Repeat steps 18 thru 20 for remaining launchers.
21 Return power house to alert status mmnitqring « + « . Directed

MLO directs EPPT to return the power house to an
alert status monitoring confipuration.

Figure 3-29. Launch Countdown Procedure (Sheet 5 of 5)

Changed 7 October 1963 TOCN=-1 (DEN-2)
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T.0. 21M-HGM25A-1-1 {21—5H68-1} Section II1

STEP PROCEDURE

When shutdown occurs, refer to T,0. 21M-HGM25A-12CL-1,
T.0. 21M=HGM25A~24CL=1, T.0. 21M=-HGM25A-26CL~l, or T.O.
21M~HGM25A~27CL=]l. for recycle procedures,

The MLO and BMAT will announce all light indications as
they oceur on the LCC and LCFC applicable to the exercise.
During exercises conducted at VAFB, the MLO must receive
clearance from site commander/command post prior to
initiation of each countdown phase.

WARNING

All liquid oxygen detectors and gaseous oXxygen analyzers
must be in an operating condition prior to conducting
any lox exercise,

1 Initiate countdown order. , . . . + + « « + + + » » . « Received
Upon receipt of the appropriate countdown order,

the launch crew will proceed with lox or combined
gystems exercise countdown.

2 HAZARD LIGHT

DRY CSE . + + + + + + « « s + « « s a « = = = s + » » Green

10X CSE, lox only exercise, FUEL CSE, or (After

incorporation of TCTO 31X3~10~11-634) FUEL

EXERCISE. . . . « « + + = « s + = = » « « « « « « « . Flashing Red

Upon receipt of the appropriate countdown order,
the BMAT will press the ABOVE GRD HAZARD LIGHT
pushbutton indicator for appropriate launcher to
flashing red for LOX CSE, lox only exercise, FUEL
CSE and (after incorporation of TCTO 31X3-10-11
=634) FUEL EXERCISE. For a DRY CSE the ABOVE GRD
HAZARD LIGHT will be left in the green positiom,

3 Guidance and facility status. . . . . . . s+ . . . . . . Received

MLO receives report on equipment status from GEO
and BMAT, insuring weapon system statug is in an
R=0 configuration,

4 Power house SLtatus. . . . &+ + « « « = = = » « + + « » . Received
MLO receives power house status report from EPPT with

any restrictions or exceptions to normal exercise

countdown procedures. The load propellant phase is

not initiated until receipt of this report.

Figure 3=30. Lox or CSE Countdown Procedure (Sheet 1 of 6)

Changed 20 February 1964 TOCN l-1 (DEN-10) ' 3=130



T.0. 2IM-HGM25A-1-1 (21-5M68-1) Section ITI

STEP PROCEDURE

5 EVENTS RECORDER (CSE) switch (10A8) . . . . . . . . . . . . ON
When required, MMT will set the CSE events recorder
switch located on the launch mode control chassis
(assembly 10A8) to ON.

6 Press LOAD PROPELLANTS. . . .

4§ & F ® = 5 & = « + s+ = « «» White

MLO presses LOAD PROPELLANTS pushbutton indicator for
the exercising launcher as directed. In additionm,
LOX LOADING indicator lights white signifying rapid
loading is in progress.

Figure 3-30. Lox or CSE Countdown Procedure (Sheet 1A of &)

Changed 13 March 1964 TOCN 1-1 (DEN-11) 3-130A



T.0. 21M-HGM25A-1-1 (21-SM68-1) Section III

STEP

7 Go code (simulated) . , . . , e+ r s s s s s« » « » Verified
Verification of the go code is normally accomplished

after initiating the load propellants phase and must

be verified prior to the raise launcher phase. This

action is simulated for an exercise countdown.

8 EXERCISE. . . « . « . o « « v v « v v v v v v .. ..White
Prior to initiation of the raise launcher phase
during an exercise countdown, the MLO checks for
EXERCISE white on the exercising launcher, This

indication assures the MLO that the weapon system
is operating in an exercise mode,

B HANDOVER

DRY CSE . . .« » Hhite

- . - . L [

LOX CSE, lox only exercise, FUEL CSE, or (After
incorporacion of TCTO 31X3-10-11-634) FUEL
EXERCISE. . . . . . . . &« « &« = v + 4« « «+ « « « « . . Mot Lighred

When performing DRY CSE, MLO presses HANDOVER
pushbutton indicator (LCC) white to bypass
guidance signals not required for a dry exercise
countdown. In all other exercise modes of

operation, HANDOVER will be left in the not
lighted position.

1o Launch enable system DISABLE. . « v & 4+ o« o= o« ow o» o« Verified

CAUTION

If PLPS NO=GO is received at T=700, a manual shut-
down must be initiated immediately to prevent lex
overflow from missile wents.

LOX LOADED indicator will light white and be anncunced
by rthe MLO. This indication denotes that Stage T and

IT are at l00%, and that Stage I and II helium spheres
ars pressurized,

I]a BAJSE LAUNCHER. . . . . . . . . « « . . . . .

.« . . Green

RAISE LAUNCHER green denotes that all prerequisites
te raise launcher phase have been completed.

Figure 3=30G. Lox or CSE Countdown Procedure {Sheer 2 of &)

Changed 20 Febvuary 1964 TOCOM 1-1 (DEN-10) 3=131
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STEP

PROCEDURE

12

13
14
L5
16

17

18

19

G'I.I.id&l'lﬂ& St!.t'l.ls....,...,..,....p....«...-.a-o-c-oo-ono-cn-onﬂcei\?ed

The MLO must receive a guidance go report from the
GEQ before proceeding with the countdown. Upon
receipt of a guidance no-go, the MLO will initiate
a hold.

Deleted.
Deleted,
Deleted.
Deleted.
Press RALSE LAUNCHER,.....ssesevssssssssasssssnsnsssssnsassiiite

MLO presses the RAISE LAUNCHER pushbutton indicator
to white. The RALSE LAUNCHER white indication
denotes that the raise launcher phase is in progress.

{Prior to incorporation of TCTO 31X3-10-27-511),

The CRIB UMB DISC indicator will light white de-
noting that the signal to retract the erib umbilical
mechanism has been generated,

(After incorporation of TCTO 31X3-10-27-511). The
FUEL VALVES OPEN pushbutton indicator will light
white denoting all fuel storage valves are open.

The TARGET SELECT indicator will light white denot-
ing lock-up of target selection. The MISSILE TANKS
PRESS'D indicator will light white denoting that

missile lox, fuel, and helium tanks are pressurized,

meﬂlfil-l-l-l-j'l-.ll-”q-i'pql--ll-lil-l.-ll-'d--"l'll‘.l....!li..lcrean

This indication denotes that all launch prerequisites
are complete,

Analog recorder
FUEL EXERCISE and DRY CSE....ceeevesccsnncsnsnacnnnnsesssFF
Lﬂx GEE and FIEL GSEQ'."'Il‘l'l-""lli“-l‘-l-“t..‘."i.‘-..m

When required, the MMT will turn on the analog re-
corder switch located on the 10A8 assembly.

Figure 3-30, Lox or CSE Countdown Procedure (Sheet 3 of 6)

Changed 30 June 1964 TOCN DEN 19
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T.0. 2IM-HCM25A-1-1 (21-5M68-1) Section ILI

2{} F‘rESS LMJHCH.;:.--..---«--.; ------ P T ..-.....m:'li.te

MLO presses the LAUNCH pushbutton from green to white
for the applicable launcher. Staging reliability is
substantially increased when LAUNCH pushbutton is
pressed as soon as possible after it indicates greemn.
LAUNCH white indicates that the launch phase has
commenced.

The POWER TRANSFERRED indicator will light white de-
noting that power has been transferred to missile

batteries.

Figure 3-30. Lox or CSE Countdown Procedure {Sheet & of 6)

Changed 17 June 1964 TOCH DENW 18 3-133



T.0. ZIM-HCMZ5A-1-1 (21-SMBB-1) Section III

STEP PROCEDURE

20 GUIDANCE LOCKED ON indicator will light white
(CONT) denoting that guidance is locked on and ready
for start loop check.

GROUND GUIDANCE indicator will light white
denoting that guidance is locked on the missile.

LOOP CHECK COMPLETE indicator will light white
dencting that the guidance and flight controls
system loop checks are complete and satisfactory.

Note

For a DRY CSE, lox only exercise, and (after
incorporation of TCTO 31X3-10-11-634) FUEL
EXERCISE the following indications should
occur at T+7: SHUTDOWN red, GROUND POWER red,
and EXERCISE green. If shutdown does not

cccur by T+10, MLO will manually press
SHUTDOWN (1LCC).

21 LIFT OFF

DRY CSE, lox only exercise, or (after incorporation

of TCTO 31X3-10-11-634) FUEL EXERCISE. ... vvvvrvrsnsnssesaNot Lighted
LOX CSE OF FUEL C8E. . v ieeicenermoueisonosaaasensessnnnsns White
If LIFT OFF lights during DRY CSE, lox only exercise,
or (after incorporation of TCTO 31X3-10-11-634) FUEL
EXERCISE, initiate manual shutdown at T+10 seconds.
22 LOWER LAUNCHER . ... vt iii it i cvs i snarnanessnsnsasasnronnssna Green
This indication denotes that the lower launcher
phase may be initiated.
23 SHUTDOWH . . . oo i ie s aus B B kR H AT W E 6 RS E B § N SUReD e @ @ § Red
During LOX CSE and FUEL CSE, shutdewn will occur
at simulated nose cone release. I
24 Analog Yecorder. .. ouiesvsarinsusuasasnarirnanrssarnncanarssOFF

MMT will turn off the analog recorder at completion
of CSE.

Figure 3-30. Lox or CSE Countdown Procedure (Sheet 5 of 6)
Changed 10 April 1964 TOCN 1-1 (DEN-13) 3-134



T.0. 2IM-HGM25A-1-1 (21-SM&8-1) Section III

STEP PROCEDURE

CAUTION

Through utilization of above ground TV, verify
Stage I and Stage II OSBV's are cleosed prior to
initiating the lower launcher phase.

25 Press mmmtmmi'.iliiiiﬁi.i IIIIIIIIIIIIIII "ll"..l.'Im-lite

Pressing the LOWER LAUNCHER pushbutton indicator
initiates the lower launcher phase., The white
indication denotes that the lower launcher phase
is in progress,

26 Press MWOVER (if applicablejiqfitl.it'l"l‘.‘.‘.ll.illi.‘l.“ﬂt— Lighted

The HANDOVER pushbutton indicator will be pressed
to a not lighted indication if handover was performed

during exercise.
27 LOWER mlmcm.rqononoon-no-rlalon------l'--o-l-lo-o-nl.--rnouﬂt Lighted

This indication denotes that the lower launcher
phase is complete.

28 EVents TEGOTART wwis e sw aw s wrwvewss o 8§ ¢ 555 5fie i sanaas s i dwaessOER

MMT turns off the events recorder at completion of
CSE and (after incorporation of TCTO 31X3-10-11-634)
FUEL EXERCISE.

29 Return power house te alert monitoringeccsscsscvannas § § SR Directed

MLO directs the EPPT to return the power house to an
alert monitoring configuration.

30 Press HAZARD LIGHT {Lf Epplicable}...“.-........-..-.......Ambe‘r

BMAT presses the ABOVE GRD HAZARD LIGHT to amber
after completion of LOX CSE, lox only exercise, and
(after incorporation of TCTO 31X3-10-11-634) FUEL
EXERCISE. 1If a hazard indicatiom is present, the
ABOVE GRD HAZARD LIGHT will be positioned in
accordance with T.0. 2IM-HGM25A~1-1CL-4,

Figure 3-30. Lox or CSE Countdown Procedure (Sheet 5A of 6)
Changed 27 April 1964 TOCN 1-1 (DEN-15) 3-135



T.0. 21M-HGM25A-1-1 (21-5M68-1)

Section ILII
STEP PROCEDURE
31 Post shutdown and unload proceduré...sseswsessrsarsssssnsass.Directed
MLO directs the MMT to supervise post shutdown
procedure for accomplishment of missile helium
and lox unleading utilizing recycle procedures
from appropriate functional checklists.
32

Missile helium and lox unloading.sssssssssscssssssassssasss .Completed

MMT will report to the MLO when missile helium

and lox unloading and recycle procedures are
complete,

Figure 3-30. Lox or CSE Countdown Procedure (Sheet & of 6)
Changed 27 April 1964 TOCN 1-1 (DEN-15)
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T.0. 21-5MB8-1 Section ITI

STEP PROCEDURE

Anytime the GGS is not in a GO status or cannot meet
the time reguirements for the next phase in the count
down, press the GGS HOLD pushbutton indicator. 1If the
GGS is returned to a GO status after pressing GGS HOLD
pushbutton indicator, press HOLD RELEASE pushbutton,
and continue the countdown.

For handover operation, establish communication with
MLO, insure target compatibility, and press HANDOVER ON
pushbutton indicator.

START LCH EXERCISE indicator will light white when the
MLO places the weapon system in the CSE mode. The GEO
will press the LAUNCH EXERCISE pushbutton indicator to
yellow, and the STBY pushbutton indicator will light
red. If the MLO takes the weapon system out of the CSE
mode, the STBY pushbutton indicator will change from
red to green, the LAUNCH EXERCISE pushbutton indicator
will change from yellow to green, and the START LCH
EXERCISE indicator will go out. The GGS may be taken
out of the CSE mode by pressing STBY pushbutton indica-
tor to green.

1 START CD.:.vvavicnnsransnrsssssansasassssnsnnnnsnsnsarsas ... Received
The START CD indicator will light white when the LOAD
PROPELLANTS pushbutton indicater on the launch control
console is pressed. In the handover mode the remitting
MLO gives the start countdown command verbally.

Note

Immediately upon receipt of a message that requires
an actual countdown, if the guidance system is in
standby, press POWER ON pushbutton indicator.
2 Pressmmr.,-.t‘t‘liiii'i'%'!l'!‘ﬁ!i‘f‘iii‘i‘i"i%i!'!!‘- m“ite
The POWER ON pushbutton indicator will remain white for
2 1/2 minutes to allow the magnetic drum in the com-
puter to reach operating speed. The following indica-
tions for the selected antenna must be present:

a. ANTENNA FACILITY SELECT, green

b. ANTENNA FACILITY MAINT, green

c. ANTENNA FACILITY FAULT, not lighted

Figure 3-31. Guidance Countdown Procedure (Sheet 1 of §)
Changed 17 January 1964 TOCN-1 (DEN-8) 3-136



T.0. 2IM-HGM25A-1-1 (21-SM68-1) Section IILI

STEP " FROCEDURE
2 d. CCW/CW indicator, CCW or CW portion green.
{CONT)

The following indications appear during power on
sequence and should be observed:

a. GUID X NOT RDY will light amber for approxi--
mately one minute while guidance exerciser
resets.,

b. MAG OFF will light amber.

c. Range indicator sweep will appear.

d. TV monitor raster will appear.

e. Constants registers should be enabled in approx-
imately 60 seconds,

2-1 mNITDR DN-OFF 5Witc—h¢o+ ------- ..4.......-..;..‘....0'1']
202 HV m_GFF switChot ------- L A N I I T S tttm
3 Index of L‘Efrat:tion-....--.---.-.. --------- ssssesaslnserced

The index of refraction will be inserted into the right
four digits of constants register 6 by first pressing
the right-most constants register pushbutton indicator
and adjusting the selection knob for the desired
numeral. Repeat this procedure for the other three
numerals.

4 PCEJERmoot --------- I T, R RN B 5 110 ]

POWER ON pushbutton indicator will light green when all
power feedback prerequisites are met.

Note

Steps 5 and 6 will be performed only if
START GUID X is not green.

5 Press GUID X NOT RDYesuainana L I [ [+ Lighted
6 Press START GUID X.......... ST — sessssmasaus.White

The following indications appear after START GUID X
pushbutton indicator is pressed and should be observed:

a, The digital data printer will print out the
contents of the constants register.

Figure 3-3l. Guidance Countdown Procedure (Sheet 2 of 8)

Changed 17 April 1964 TOCN 1-1 (DEN-14) 3-137



T. O. 21M-HGM-25A-1-1 (21-SM-68-1) Section III

STEP PROCEDURE

6 b. A Gated pulse will appear on the target indicator.
(CONT)
c. TARGET GATED Indicator will light green.

d. The ACC meter will indicate in the normal segment.

Figure 3-31. Guidance Countdown Procedure (Sheet 2A of 8)

Chane 10 April 1964, TOCN 1-1 (DEN-13 3-137A



T.0, 21-5M68-1 Section III

STEP PROCEDURE
b 1f a gated pulse is not obtained, reset the guidance
{cont) exerciser by pressing GUID X NOT RDY pushbutton indica-

tor and then pressing START GUID X pushbutton
indicator.

During the guidance exerciser coast period, the fol-
lowing indications appear and should be observed:

a. OCOAST indicator will light amber.
b. TARGET GATED indicator will go out.

c. AGC meter will indicate out of normal segment.

MAG RDY indicator will light white approximately five
minutes after POWER ON pushbutton indicator is pressed.

g Pregs MAG ONuacuoiisareracinarnsosonnrenesenss srerersanass White, then

Green

After the MAG ON pushbutton indicator is pressed, the
MAG ON pushbutton indicator will turn from white to
green in 10 to 12 seconds. The following indicaticns

appear after pressing MAG ON pushbutton indicater and
should be observed:

a. MAG BEADY will go out.

b. MAG OFF will go out.

¢. The MAG-MOD CUR-VOLT meter will indicate 1.5 to
1.9 MA; press INC or DEC as required.

Under no circumstances will the magnetron current be
adjusted below 1.5 MA during a GUID X or after ACT
MISSILE has been pressed.

9 Magnetron tuning...... N L I T Accomplished

The magnetron switch is held to the COARSE position.
The MAG. TUNE meter is checked for the approximate seg-
ment of the X-band. The MAGNETRON switch is released
to PEAK. Adjust the FREQUENCY CONTROL switch as
required te peak the MAG TUNE meter.

Figure 3-31. Guidance Countdown Procedure (Sheet 3 of &)

Changed 17 January 1964 TOCN-1 (DEN-8) 3-138



T.0. 21-3M68-1 Section III

STEP FROCEDURE

10 G0 BOAE: suwms s 6 & 8 RETT0S & & 58 LI 0 S eranrsess Verified
Verification of the go code must be completed prior to
initiation of the RAISE LAUNCHER phase.

10.1 | Events recorder POWER SWitch...uuverenvsassounranonnnnnnns ON

11 START GUID X.uuvusurvnnnrnornanrannasasascasansnnasnnnsnn Green

START GUID X must be green or a NO-CD exists in the
ground guidance system,

The digital data printer will print out the code for a
successful pguidance exerciser run. The GUIDE X NOT RDY
pushbutton indicator will light while the guidance
exerciser resets.

Figure 3-31. Guidance Countdown Procedure (Sheet 34 of 8)

Changed 17 January 1964 TOCH-1 (DEN-8)
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T.0. 21-5M68-1 Section III

STEP PROCEDURE
12 Single sideband antenna........evseuuisiecrnnnsiennranas. Lowered
13 GGS GO.....0vveusn T —— seresresnsrsasararasasss. Reported

If a No-Go exists, the GEQ will report estimated hold
time to MLO or have MLO request handover assistance.
If handover is required, the remote GEO will report
"ready to raise antenna" to the receiving MLO.

14 RAISE ANT (verbal in handover)...... srnssssassssasesrsnss White

The RALSE ANT indicator will light white when the RAISE
LAUNCHER pushbutton indicator on the launch control
console is pressed. In the handover mode the remitting
MLO gives the raise antenna command verbally., If a
blast is detected prior to RAISE ANT indicator white,
notify MLO to delay RAISE LAUNCHER phase until a satis-
factory guidance antenna level program has been
accomplished.

15 Press ANT RAISE........... BRS e i creararensan sessrss White
If a blast is detected after ANT RAISE pushbutton indi-
cator is pressed, but prior to ACQ MISSILE pushbutton

indicator green, the system is automatically placed in
the power off condition and the antennas are automati-
cally switched. Notify MLO and restart the countdown.
The RAISE LAUNCHER phase will not start until after the
antenna is raised and locked, and a successful level
program is run.

16 ANT MISEIl!lltrvirtillI--ll-'l'ltttiill-l-lll-i-liii--r-ouo-cntltt Green

A level program is automatically run following ANT
RAISE pushbutton indicator green if a blast was detected
prior to pressing ANT RAISE pushbutton indicator. The
digital data printer will printout if an automatic

level program was run. If the TEST FAULT indicator re-

mains not lighted, notify MLO that the RAISE LAUNCHER
phase may proceed.

17 SELECT TARGET (handover only).ueeessneeuaensas TR § F 5 FEE Received,

Accomplished,
Acknowledged

The MLO directs the GEQ to select a specified target.

The GEO will acknowledge and verify the TARGET SELECTED
is greem,

Figure 3-31. Guidance Countdown Procedure (Sheet 4 of 8)

Changed 17 January 1964 TOCN-1 (DEN-8) 3-139



T.0. 21-5M68-1 Section III

STEFP

PROCEDURE

18

19

20

21

SELECT LAUMMR (handwer only) *es rARFEE TS '- LR B R B R’Ecaived;
Accomplished ;
Acknowledged

The MLO directs the GEO to select a specified launcher.
The GEO will acknowledge and verify the LAUNCHER SE-
LECT is white.

HISS‘ILE READYI!o'rlio!r'!!'o!t!'.ltn'frlolon!rarolnllol- White

MISSILE READY indicator will light white after the
LAUNCH pushbutton indicator on the launch control con-
sole is pressed. In handover, MISSILE READY will light
white after the GEO has selected target and launcher.
Prerequisites for the MISSILE READY indicator lighting
white are SELECT TARGET pushbutton indicator green and
SELECT LAUNCHER pushbutton indicator white. If the
LAUNCH HOLD indicator lights red after MISSILE READY
indicator is white but before ACQ MISSILE pushbutton
indicator is pressed, then ACQ MISSILE pushbutton in-
dicator must be pressed to enable the recycle function.

ACQ MISSILE. .. vcuevssnancnsrssanansannna eseceenenentans .. Pressed

The following occurs after ACQ MISSILE pushbutton indi-
cator is pressed and should be observed:

a. Antenna slews to preset coordinates.

b, SELECT LAUNCHER pushbutton indicator will light
greem.

c. The digital data printer will print out target
verify,

d. TARGET VERIFY pushbutton indicator will light
green.

In the handover mode, the ACQ MISSILE pushbutton indi-
cator will be pressed immediately after selecting tar-
get and launcher as directed by the remitting MLO.

Acq I.IISSILE..""-'-J""'.".'l"-'Pi'ii.ifii“ti!.ii!i w‘hit—e
When ACQ MISSILE pushbutton indicator lights white, the
following indications appear and should be observed ex-
cept in handover when they will occur after lift off:

a. TARGET GATED indicator will light green.

Figure 3-31, Guildance Countdown Procedure (Sheet 5 of 8)

3-140



T.0. 21M-HGMZ5A-1~1 (21-35M68-1) Section III

STEP PROCEDURE
21 b. AGC meter will indicate in normal segment.
(CONT)

c. Gated pulse will appear on the range indicator.

In the handover mode, the digital data printer will
print ocut the contents of the constants register.

22 Beady to guide (handover only)eieeesinrevuvnsasnsnsacssss. .Reported
23 LIFT OFF (handover only)e.svassiasesrsvssasannsnsassnansssWhite

If GGS HOLD indicator lights red after 1ift off, con-
tinue countdown, At a predetermined time after the
lift off signal is received, the puidance computer
sends a signal to the radar to begin frequency sweep
and places the range computer in automatic track.
When the radar locks on the misgile the follewing in-
dications occur:

a. TARGET GATED indicator will light gfeen*
b. AGC meter will indicate in normal segment.

c. Gated pulse will appear on the range indicator.

24 ACQHISSHIEIGIF-'I'I! iiiii L N I I S R ] tttt-tvvtrco-ﬂreen

The ACQ MISSILE pushbutton indicator will light green
after LOOP CHECK complete. The digital data printer
will print out the contents of the constants register.
If the LAUNCH HOLD indicator lights red after the ACQ
MISSILE pushbutton indicator is greem, the GGS HOLD
pushbutton indicator must be pressed to enable the re-
cycle function. If a blast is detected after ACQ
MISSILE pushbutton indicator is green, comtinue the
countdown. In the handover mode the ACQ MISSILE push-
button indicator will light green when the radar has
locked on in automatic track.

25 EEFT OFE s ss soenw s s srmas i@ § Fa-aas £ 6§ § Gasee s s s seeey s § & § anMiibbe
If the LAUNCH HOLD indicator red or GGS HOLD pushbutton
indicator red is received after the LIFT OFF indicator
lights white, continue the countdown. ‘

26‘ ’ P‘IESS GUIDIHMRESSlltiittliittttt1-1Otbvlvitiiitvvtiiitcreen

Figure 3-31. Guidance Countdown Procedure (Sheet 6 of 8)

Changed 31 January 1964 TOCN 1-1 (DEN-9) F=141



T.0. 21M-HGM23A-1-1 (21-5M68-1)

Section IIIL

STEF PROCEDURE
26 The GUID IN PROGRESS pushbutton indicator will be
(CONT) pressed to green after all indicators indicate that

the radar is guiding the missile,

The digital data printer will print ocut the miss
distance; then the END OF GUID indicator lights whirte.

The following indications occur after the RECYCLE
pushbutton is pressed and should be observed.

a, TARGET GATED indicator not lighted

b. END OF GUID indicator not lighted

¢. GUID IN PROGRESS indicator not lighted

d. LIFT OFF indicator not lighted

e. ACQ MISSILE pushbutton indicator not lighted

f. MISSILE READY indicator not lighted

g. SELECT TARGET pushbutton indicator not lighted

h. SELECT LAUNCHER pushbutton indicator not lighted
The recycle function places the GGS in a status just
prior to the LAUNCH phase of the next missile. 1In the

handover mode, coordinate with the MLO for further
target and launcher selections.

Before proceeding, the GEO will confer with the MLO
for possible acceptance of handover.

During the lowering of the antenna, the POWER ON push-
button indicator may light whire.

2? E“D OF GUID ® & ® & ® ® & ® # # & ® F B 2 ® ® & & ¥ ® w & 6w ”hite

28 Endofguid&nce-..................e..Raportﬁd

29 BECYCLE v - v & 4 » o s s #« s o s« » s s s s s » o s » » » » Pregsed

30 Repeat steps 17 through 29 for remaining missiles . . , . ., Accomplished

31 Presa ANT LOWER . + &« = o = o s =« s s + s « s » » = s« » » « White

Figure 3-3l. Guidance Countdown Procedure (Sheet 7 of B)

Changed 13 March 1964 TOCN 1-1 (DEN-11)
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T.0. 2]1M~-HCM25A-1-1 (21-SM68-1)

Section III

STEP PROCEDURE
32 &mmm.ottti--t-o--.oo.oo.-q..pGr'&&n
The GGS FAULT pushbutton indicator and ANTENNA FACTLITY
FAULT indicator may light after ANT LOWER pushbutton
indicator is green. If the fault indicatioms appear,
wait until the ANTENNA FACILITY FAULT indicator goes
out and press the HOLD RELEASE pushbutteon,
33‘ ?TESSH&GDFF---------.4-...........A:mber
34 Events recorder POWER switch. . . & + 4 « 4 4 s » o s & « « OFF
35 (Prior to incorporation of TCTO 31X7-2-11-512)
Press POWER OFF . .+ « + + & + s « s s 4 s « 4« s« # s« »« + « « White
36 GGS alert status monitoring . + + + « 4« + « =« « »« = + » + » Reported
Following a combined systems exercise, perform guidance
electronics officer alert status monitoring procedure.
3? Printﬂut--.o-..-...4-.............311&1?2&(!
The printout will be analyzed for proper computer con-
gtants register mumbers and flight data,
38 Events recorder records . . . . . + . 4 4 + 2 = » + « « « » Analyzed

The record will be analyzed for the performance of the

GGS in accordance with T.0.

21M~-HGM25A-2-7-5

Figure 3-31,

Changed 13 March 1264 TOCN 1l-1 (DEN-11)

Guidance Countdown Procedure (Sheet 8 of B)
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T.0. 21-5M68-1 Section III

STEP FPROCEDURE

1 8 5 .. Received

When the MLO alerts the complex for a launch
or exercise countdown, one EPPT immediately
moni tors the countdown net while the other
EPPT starts the standby generators.

2 Start standby diesel enging......... ..o iiiiciiiraraans Accomplished

The EPPT starts the standby diesel engine(s)
by performing the following procedures:

(LAFB 724TH/725TH SQDN)
a. Position engine console power supply switch to ON,
Note

I1f engine fails to start automatically, set
engine console power supply switch to OFF
and start engine manually.

b. Press engine START pushbutton.
The prelube pump runs for approximately 20 seconds.
If engine lube oil pressure gage does not indicate
4 to 5 PSI, set console power switch to OFF and
repeat steps 8 and b. Engine starts at approximately
450 RPM.

¢. Close starting air supply valve.

d. Close air intake manifold, air intake aftercocler,
and turbo charger drain valves.

(VAFB, BAFB, LAFB, MHAFB)
a. The EPPT starts the precirculating LUBE OIL,
CRANKCASE VACUUM, and ENGINE JACKET WATER
pumps by pressing the respective START push-
buttons.
b. Start engine by pressing engine START pushbutton.
k) Standby generator on line............ vt cresssnsnsss Accomplished

The EPPT places the standby generator on the line by
performing the following procedures:

Figure 3-32. Power House Countdown Procedure (Sheet 1 of 4)
3-144



T.0. 21-5M68-1 Section IIX

STEFP PROCEDURE
3 a. Remove synchroscope key from running genera-
{CONT) tor SYNCHROSCOFE SWITCH and insert in standby

generator panel SYNCHROSCOPE switch.
b. Position standby SYNCHROSCOPE switch to on.

c. (LAFB 724TH/725TH SQDN) Rotate standby
generator manual field rheostat counter-
clockwise to 35 VDC.

d. Close standby GENERATOR FIELD circuit breaker.
CAUTION

(LAFB 724TH/725TH SQDN) Manual field rheostat
must be rotated SLOWLY counterclockwise or to
the RAISE VOLTAGE position to prevent damage
to incoming voltmeter.

e. (LAFB 724TH/725TH SQDN) Rotate standby generator
manual ‘field rheostat counterclockwise to the
fully raised position.

f. Adjust GOVERNOR MOTOR CONTROL until synchro-
scope pointer is rotating slowly in the fast
direction.

g. Adjust standby generator regulator pre-set
rheostat for required incoming voltage; the
incoming voltmeter must indicate the same as
the running voltmeter.

CAUTION

Do not close standby GENERATOR circuit breaker
until synchroscope pointer is at the 12 o'clock
position.

h. Close standby GENERATOR circuit breaker.

i. (LAFB 724TH/725TH SQDN) Immediately turn
GOVERNOR. MOTOR. CONTROL to the raise position
and hold until on coming generator KW meter
indicates approximately 100 K.W. and using
pre-set rheostat on voltage regulator adjust
KVAR'S.

j. Balance K.W. load between operating generators.

Figure 3-32. Power House Countdown Procedure (Sheet 2 of 4)
3=145



T.0. 21-SMA8-1 Section III

STEP PROCEDURE

3 k. (LAFB 724TH/725TH SQDN) Adjust EVAR meter.
{CONT)
1. (EAFB, BAFB, LAFB, MHAFB) Adjust POWER
FACTOR meter.

Note

During an EWO launch countdown position

the START-RUN switch to the START position

on all generaters connected to the bus, all
other times perform step m. '

m. Position generator START-RUN switch to RUN.

n. -Return synchroscope switch key to the lead-
ing generator or to the lowest numbered
operating generator. )

4 Communications with control CEALEr.......oovvmenenn.. SHAE E & & Established
EPPT established communications with control center

and remains on net until countdown is completed

or until he is released by the MLO,

5 Power House statusS.......... N T @ bW S R B R R e B Reported

EPPT informs the MLO of the status of the power
house, that the standby generator is on the line,
and the powerhouse is in a go condition.

6 Post diesel engine start checkout......... B EESEEEIRE C R +s...Accomplished
(Refer to power house alert status monitoring.)

7 Return power house to alert status monitoring..............Received

8 Standby generator off the 1inme....vieeeeressnssscssrasnnenns Accomplished

The EFFT removes the standby generator from the
line by performing the following procedures:

a, Position the DIESEL ENGINE START-RUM
switch to the START position.

b. (LAFB 724TH/725TH SQDN) Remove KW an
KVAR load. ’

c. (LAFB 724TH/725TH SQDN) Simultaneously trip
GENERATOR circuit breaker and rotate manual
field rheostat clockwise to the lower position.
If this is not done simultaneously, damage
will cccur to the DC voltmeter.

Figure 3-32. Power House Countdown Procedure (Sheet 3 of 4)
Changed 3 January 1964 TOCN-1 (DEN-6) 3-146



T!Do 21_81'{68-1

Section IIT

STEP

PROCEDURE

(CoNT)

d.

=

f.

Ea

Shut down standby diesel ENEINE. s usrvvncnnsssnsansnssesseshccomplished

(EAFB, BAFB, LAFB, MHAFB) Trip
GENERATOR circuit breaker.

Verify that GENERATOR circuit
breaker indicator is lighted green.

(LAFB 724TH/725TH SQDN) Clear GENERATOR
FIELD ecircuit breaker red target and
reposition RESET TRIP relay.

Trip GENERATOR FIELD circuit breaker
and verify indicator lighted green.

Note
Following an EWO launch countdown, position

the START-RUN switch to the RUN position on
generators connected to the bus,

The EPPT will shutdown the standby diesel engine
by performing the following procedures:

(LAFB 724TH/725TH SQDN)

Allow engine to run at 450 RPM for approxi-
mately 30 minutes.

Press engine STOP pushbutton,

After engine has completely stopped
rotating, position engine console power
supply switch to OFF.

Open starting air valve.

Open turbocharger, after cooler, and
intake air manifold drain valves.

EAFE, BAFB, LAFB, MHAFE)

Press engine STOP pushbutten.

Figure 3-32, Power House Countdewn Procedure (Sheet &4 of

Changed 17 January 1964 TOCN-1 (DEN-8)
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STEP : FROCEDURE
9 b. When oil pressure drops to 20 PSI, ataft
(CONT) the PRE-CIRCULATING LUBE OIL pump by pres-

ing the START pushbutton and operate pump
until engine stops rotating.

c. After the engine has stopped and 15 minutcs
has elapsed, press CRANKCASE VACUUM PUMP
STOP pushbutton.

Figure 3-32. Power house Countdown Procedure (Sheet 4A of &J- . I
Changed 3 January 1964 TOCN-1 (DER-6) . 3-147A
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T.0. 21M-HGM254A-1-1 (21-SMEB-1) Section III

STEP PROCEDURE

A L+0 Start - launcher lowering.

B L+0 Open flame aaflactof cooling wvalve,

Note

After T-0 and with no lift~off occuring, any
shutdown will result in engine compartment
water spray.

C L+0 Erect umbilical tower,

D L+90 Close main water supply valve.

E L+91 Betract flame deflector extension.

F L+91 Retract lateral load locks.

G 1+101  Retract vertical load locks.

H I+120 Shut off launcher platform oil pressure.

I I+121 Lower launcher platform.

Note

The following times will be approximate for
an empty launcher and will be different for
a DPL, a lox only, and a fuel only exercise;
however, the sequence of events will be the
game,

J 1+506 Turn on launcher platform oil pressure.

K L+506  Shut off launcher drive.

L L+506 Close lower silo door.

M L+506 (Except VAFB) Raise counterweight (CWT) lifting cylinder.

N L4506 (VAFB) Rotate CWT support,

o] 14514  (Except VAFB) Insert CWT to drive base locks.

P L4516 (VAFB) Pressure CWT lift cylinder raise,

Q L+518 (VAFB) Release CWT cylinder locks.

R L+519 (Except VAFB) De-energize CWT 1ift cylinders.

Figure 3-35.

Launch Countdown System Functions Launcher Control System Lower
Launcher (Sheet 1 of 2)

Changed 22 May 1964 TOCN 1-1 (DEN-17) 3-231



T,0, 21M-HGM25A-1-1 (21-SMe8-1) Section ILI

STEP PROCEDURE

g L+521 (Except VAFB) Lower tension equalizer cfiinders.

T L+528  (VA¥FB) Lower CWT lift cylinders,

U L4536 Close upper door.

v L+543  (Except VAFB) Unlock spring capsules,

W L4548 (Except VAFB) Retract stub rail latch.

X L4553 (Except VAFB) Retract rear drive base lock.

¥ L+558  (VAFB) Extend tension equalizer cylinders,

Z L+558 {Except VAFB) Retract horizontal ecrib locks.

AN L4573 {(Except VAFB) Retract oblique crib locks,

AB L+578 (VAFB) Rotate CWT support lock.

AC L+583  (VAFB) Extend tensiom equalizer cylinders,

AD L+583  (VAFB) Retract horizontal crib locks,

AR L4594 (Except VAFB) Retract vertical crib leocks.

AF L+604 (Except VAFB) System hard: crib on shock mounts and
doors closed,

AG L+604 (Except VAFB) Shut off power pack.

AH L+513 (VAFB) Retract oblique crib locks.

AT L+633 (VAFB) Retract wertical erib locks,

& L4643 (VAFB) System hard: crib on shock mounts and doors closed.

AK T4 3 (VAFB) Shut off power pack.

Figure 3-35.

Launch Countdewn System Functions Launcher Control Svstem Lower

Launcher (Sheet 2 of 2)

Changed 22 May 1964 TOCM 1-1 (DEN-17)



T,0, 21-5M68-1 ) ’ Section IV
Paragraphs 4-1 to 4-6

SECTION IV
EMERGENCY PROCEDURES

4-1. GENERAL. .
4-2. This section contains procedures to be accomplished when an emergency condi-
tion occurs during weapon system operation and alert status monitoring. The emer-
gencies that may be encountered at the launch complex are many and varied in

nature. The primary concern is to protect personnel and equipment in order to com- |
plete a countdown or maintain the complex in an alert status.

4-3. During weapon system operation, the missile and facility is considered to be
in an emergency condition if a shutdown occurs (with the exception of normal shut-
down at completion of all exercise). Shutdown may be manually initiated any time I
during weapon system operation or shutdown will be automatically imitiated if
equipment malfunction occurs subsequent to initiation of raise launcher phase. The
missile and facility is also considered to be in an emergency condition any time a
hazard indication occurs during weapon system operation or alert status monitoring.

4-3A. When a gox hazard occurs, personnel will not be allowed to enter or remain
in any area where the gox content is above 35 percent except to effect the rescue
of personnel. When performing appropriate gox/lox hazard functions in T.O,
21-SM68-CL-21-1, portable gox analyzer readings will be taken frequently to insure
that the 35 percent level is not exceeded. Clearance to perform essential correc-
tive or safing actions in the affected area when gox concentration is above 35
percent must be obtained from the headquarters of the using command.

4=-4. TIf a shutdown occurs, proceed with countdown on remaining launchers before
performing post shutdown procedures. 1f a shutdown occurs during a PLX, perform
post shutdown procedures immediately. (Refer to T.O, 21-5M68-CL~24~1 or T.O.
21-5M68-CL-27~1) .

WARNING

If missile APS and HPS batteries have been activated they
must be removed and discharged within B hours or they may
rupture. In remote instances, they may pressure explode

~ causing damage to equipment and injury to personnel.
(Refer to T.0. 21-5M68-2J-10-1 or =-2}.

4=5, BOIL-OFF PROCEDURE.

4-6. Boil-off procedure is performed after post shutdown missile and facility
safing has been accomplished and it has been verified that the launcher is in the
intermediate position. However, other situations may arise that would require use
of boil-off procedure, If the launcher is up and locked and LOWER LAUNCHER push-
button on the LCC has been pressed and launcher does not lower, 0SBV lox dump can=-
not be performed and boil-off procedure will have to be used. (Refer to T.0,.
21-5M68-2J-12-2 or -5.)

Changed 3 January 1964 TOCN-1 (DER-6) 4-1



T.0. 21-5Me8-1 Section IV
Paragraphs 4~V to 4-8

4-7. OSBV 1OX DUMP,

4-8. 0SBV lox dump is performed after post shutdown missile and facility safing
has been accomplished and it has been verified that the launcher is up and locked.
If LOWER LAUNCHER pushbutton on LCC has been pressed and launcher does not lower,
0SBV lox dump cannot be performed and boil-off procedure will have to be used,
Approximately 10 hours are required to dump missile lox and approximately 3 minutes
are required to dump missile helium. (Refer to T.0, 21-5M68-2J-12-2 or =5.)

Changed 3 January 1964 TOCN-1 (DEN-6) 4=1A



T.0, 21-SM68-1 Section IV
Paragraphs 4-9 to 4-18

Note

OSEV lox dump is performed only when launcher platform is
up and locked and a shutdown is in effect. TIf 0SBV lox
dump cannot be accomplished, perform boil-off procedure
immediately. If launcher is up and locked and EMERGENCY
UNLOAD STAGE 1 or 2 indicator (assembly 6A2) is lighted
white, press EMERGENCY UNLOAD STAGE 1 or 2 pushbutton
immediately and verify green indicatiom.

"4-9, After 0SBV lox dump has been accomplished and malfunction has been corrected,
perform lower launcher procedures, After launcher has been lowered, extend mainte-
nance platforms and connect probes, recycle electrical system and PLPS, and verify
that lox tanks are empty.

Note

If launcher should move during 0SBV lox dump, the dump
operation will be stopped automatically.

4-10, BECYCLE OF ELECTRICAL SYSTEM AND PLPS,

4=11, BRecycle of electrical system and PLPS is performed after OSBV lox dump or
boil=off procedure has been performed, launcher is down and locked, and probes have
. been connected. This procedure is provided to recycle the electrical and propellant
systems out of shutdown condition. This procedure also provides for manual control
of propellant system valves in the checkout mode. After recycle of electrical sys-
tem and PLPS has been accomplished, verification of lox tanks empty is performed,
{Refer to T.0. 21-5M68-2J-10-1 and -2; and T.0, 21-5M68-2J-12-2 and -5.}

4-12, VERIFICATION TANES EMPTY

4-13, Verification of lox tanks empty is performed to verify that the missile lox
tanks are empty after 0SBV lox dump or boil-off procedure has been accomplished,
launcher is down and locked, probes have been connected, and recycle of electriecal
system and PLPS has been accomplished. (Refer to T.0. 21-8M6B-2J-12-2 and -5.)

4=14, HAZARD PROCEDURES,

4=15., Hazard procedures are performed as various situations arise during weapon
system operation or launch readiness monitoring. Figures 4-1 through 4-15 are
guides for the MLO and are not to be used as a substitute for good judgment,
Figures 4-16 through 4-30 contain procedures for power house emergency conditions,

4-16, RADAR SURVEILLANCE SYSTEM (ANTI-INTRUSION).

4-17, ALARM INDICATION.

4-18. Either failure of critical components or a moving object in the surveillance
area will cause an alarm to be indicated on the annunciator panel, BSince it is im-
possible to determine without investigating the area whether an alarm is the result
of an intrusion or is caused by an equipment failure, first initiate whatever
actions are necessary to protect the secured area. If the surveillance area is
¢lear of moving objects and the system canncot be reset, maintenance is to be per-
formed on the system using the performance tests in T.0. 31P7-2TPS39-2,

4-2




T.0. 21-5MBE-1 Section IV
Paragraphs 4-19 to 4-22

4-19. PRIMARY POWER FAILURE,

4-20. In the event of a primary AC power failure, the battery packs supplied with
the system will automatically furnish emergency power to the system components for
up to 2 hours. Neo emergency procedures are necessary.

4-21. JAMMING AND ANTT-JAMMING .

- 4-22. Attempts to jam the AN/TPS-39(V) system by any known method of electronic de-
ception will cause an alarm indication; therefore, no anti-jamming procedures are
‘necessary.



HAZARD CONDITION

ALERT STATUS

PROPELLART LOADTHG FHASE

EALSE LATHCHER PHASE

launchera, then see figure
G,

MM ITORING
Equipment terminal | HO-G0: See flgure Manual shutdown: Comtimue | G0: After missiles
hydraulic fire G=9, countdown on remaining have been launched, see
lavnchers, thea see flgure 4=9,
figore 4=9,
Equipment terminal | MO-G0: See figure Magual shutdown: Contimue | Manpal shutdown prioe
flre 4=8, countdown oo remaining to vent discomaect:
lammchers, then see figures| Comtinue countdown on
3=22 apd 4=8, remaining launchers,
then see flgures 3=22
and 4-8, Go after veat
dieconnect,
Gox harard im HO-GO:  See flgure Manual shutdewn Lf above Manual shutdown prior
nissile eils 4=2, £0%: Continue countdown Lo vent disconnect Lf
oo resaining lavnchers, above 407! Continue
thea see figure 4-2, coumtdoun on remalning
lavnchers, then ses
flgure 4-2,
Gox hazard in pro- | WO-00: See figure Manual shutdown if rapid G0:  After migsiles
pellant cerminal k3, rise: Continue countdowm have been launched, ses
on remaining launchers, flgure &4=13,
then see flgure &=3,
Propellant terminal [ NO-G0: Bee figure Magual shotdowm: See GO:  After sigsiles
fire 4=7, flpure 4-7, have been launched, see
figure 4-7,
Fower house FO=Z0: See figure 20: See Fgure 4=18, G0: See [lgure 4=13,
BT EERCY 4=18,
Mizaile silo fire HO-20: Seec flgure Manual shutdesm: Continve | Manwal shutdown prior
| 4=6, countdowm o8 remaining to vent disconsect:

Continue countdown on
remaining launchers,
then see flgure 4-6, Go
after vent disconnect,

Changed

Figure 4-1. Hazs

1B December 1963 TOCH-1



T.0. 21-SM68-1

Section IV

RAISE LAUNCHER PHASE

LAUNCH PHASE

LOWER LAUNCHER FHASE

G0: After missiles C0: After missiles have| NO-GO: See figure
have been launched, see | been launched, see 4=9,

figure 4-9. figure 4-9,

Manual shutdown prior G0: After missiles have| NO-GO: BSee figure 4-8,

to vent discomnect:

been launched, see

If launcher contains

Continue countdown om figure 4-8, missile, see filigures
remaining launchers, 3=22 and 4-8

then see figures 3=-22

and 4=8, Go after vent

discoomect.

Manual shutdown prior G0: After missiles have| WO-GO if above 40% and
to vent disconnect 1If been launched, see launchér comtains
above 40%: Continue figure 4-2, misslle: See flgure
countdown on remaining 4=2.

launchers, then see

figure 4-2,

G0: After missiles GD: After missiles GD: After launcher is
have been launched, see | have been launched, see | lowered, see figure
figure &4-=3, figure 4=-3, 4=3,

GD: After missiles GO0: After missiles have| NO-GO: See figure 4-7
have been launched, see | been launched, see fig-

figure 4=7, ure &4=T,

G0: See figure 4-18, GO: See figure 4~18, NO-GO: See figure 4-18
Manual shutdosn prilor G0: After remaining NO-G0: See flgure 4-6

to vent disconnect:
Continue countdown om
remaining launchers,
then see figure 4-6. Go
after vent disconmect,

missiles have been
launched, see figure
f=6,

Figure 4-1.

18 December 1963 TOCN-1 (DEN-5)
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HAZARD CONDITION

ALERT STATUS

MONITORING
Fire in fuel HO-G0: See flgure
terminal 4-11.
Lox spillage in NO=GO: See figure
jmissile sileo 4=5.
Missile silo NO-G0: See figure
explosion 4=13,




T.0. 21-SM68-1

PROPELLANT LOADING PHASE

RATSE LAUNCHER PHASE

LAUNCH PHASE

GD: After missiles have
bteen launched, see figure
§4=11,

G0: After missiles
have been launched, see
figure 4=11,

G0: After missiles
have been launched, see
figure 4-11,

GO: After missiles have
been launched, see figure
4-5, [Lf gox content rises,
refer to gox hazard in
missile silo.

G0: After missiles
have been launched,
figure 4=5,

s5ee

G0: After missiles
have been launched, see
figure 4=-5,

See filgure 4-13,

See figure 4-13.

See figure 4-13,

Figure 4-1,

Hazard Condition Chart (Sheel

Changed 18 December 1963 TOCN-1 ({DEN-5)




LAUNCH PHASE LOWER LAUNCHER PHASE

G0: After missiles NO-GO: See figure
have been launched, see =11,
figure 4-11,

20: After missiles NO-GO: See figure 4=5,
have been launched, see
flgure 4«5,

See figure 4-13, HO-G0: See figure
4=-13,

R . -
|

tard Condition Chart (Sheet 2 of 2)
(DEN-5) L=5




T.0. 21-8M68-1 Section IV

FROCEDURE

Note

All hazard actions and procedures will be at the
discretion of the MLO.

All tasks preceded by an asterisk will be coor-
dinated with the MLD,

MISSILE SILO GOX (LCFC)...... PR — .

............ . .Flashing Red
Gox indicator flashes red indicating a gox hazard
in the missile sile,
Buzzer...........iciviinnnna, R TIEI T ' S5ilenced

The buzzer sounds indicating a hazard exists, pro-
viding the .buzzer was not silenced from a prior
hazard. BMAT will press PUSH TO SILENCE pushbutton
on LCFC.

Hote

If corrective action has not started turn appli-
cable sile air purge switch on.

Corrective Action........o..n. O R O & E R BT 6 d B § R Started

Gox indicator flashes red and white indicating
that silo air conditioner is operating in purge
condition,

MLO..... AA B B e a ek oa s sS4 s e s ran e R R R R R R Notified
Upon cbserving the hazard, BMAT notifies the MLO.
Note

If countdown is in progress, perform only step 5:
all other times perform steps 6 thru 21.
Countdown........ KRN R 855§ wE E E 8w o & @ 1 S— Continued
MLO will evaluate the hazard and determine if it
will be feasible to continue countdown or initiate

shutdown. If shutdown is initiated, perform steps 6
thru 21,

Figure 4-2, Gox Hazard in Missile Silo (Sheet 1 of 3)
4-6



T.0. 21-5M68-1

Section IV

STEP

FROCEDURE

10

11

12

*13

*14

"Attention all personnel in launcher » gox hazard
in missile silo. Team chief call control center
immediately" (if applicable.)............... CETEE B K B S Announced

BMAT or MLO makes above anncuncement over P.A,
system to alert all personnel of hazard.

Press HAZARD LIGHT((LCFC)............ ol B 8% B Gadiobo: m m m w mieasn Red

BMAT presses ABOVE GRD HAZARD LIGHT pushbutton
indicator for affected launcher to red to indicate
an unsafe condition in that launcher.

Press MISSILE AND FACILITY (LCFC).uvuuunrvnrmrnnsansnass Red

BMAT presses MISSILE AND FACILITY pushbutton
indicator to insure that a countdown will not be
inadvertently started with a hazard in the launcher
area, )

Cm“d pQStll"'l"'l'll"l"“l‘ii‘iiiil!ii-ll--!-lI--IIllt‘ltlit!ilti-NDtifiEd

MLO notifies command post of hazard and all pertinent
facts, and requests assistance, if necessary,

Gox readout (control center).....cu.eveeerrennnans erasss s -Logged
BMAT will take readings of gox content in the
missile silo and propellant terminal and records
them for later reference. At intervals determined
by the MLO, readings will be taken to determine if
gox content is rising or falling.
Personnel to missile 8ilo.....vevuvvevucennnnaronvsnnansn Directed
MLO directs persomnnel into missile silo to investigate
and evaluate the hazard., Personnel will silence horns
and report conditions to the MLO,
HDRN S‘ILENCER (HSAP}ftltiJoqt-t ------------------- ...'....PtESSEd

Gox content (missile Sil0),,..uuuiuerunrnnransssssneess.. REported

MMT uses a portable analyzer to measure actual gox
content,

Condition of missile silo.......o0vmvuun ereasserarsnnr.s REported

Figure 4-2, Gox Hazard in Missile Silo (Sheet 2 of 3)

-7



T.0. 21-SM68-1 Section IV

BMAT presses MISSILE AND FACILITY pushbutton to
Ereen, releasing the hold, which allows a launch
countdown to be initiated,

STEP 'PROCEDURE
15 bﬁintenanc& ............... L R L R I Performed
Necessary maintenance will be performed te return
system to normal operation,
16 | Gox a1arm RESET. 4 euuussnsnnnnsreusnnssennnneasnrnnnenes .Pressed
After maintenance has been performed, system will
be reset to normal,
1?: I‘ISA'PIH-II-!l-l'lll-'llll'lllili-!!-lI-!l-!li-li-il ---------- B orm oo os s Nﬂrfﬂal
18 | MISSILE STLO GOX (LCFC)......cuvunnnnnnnnn ressarnssarasssNOt Lighted
19 |"Attention all personmel, gox hazard in launcher has
be—en corTECted"!Ill!'li'lltl!!l--!l!l-tlt-t ------- PE A dd e a e Annouric‘.ed
BMAT or MLO will make above anncuncement over P.A.
system after maintenance is completed.and system is
returned to alert status monitoring. |
20 Press HAZARD LIGHT (ICFC)...ouvrvnnnrnnnn. trasmanasa «es..Green
When hazard has been corrected, BMAT will press ABOVE
GRD HAZARD L1GHT pushbutton indicator to green
signifying hazard has been cleared, Absence of a red
indication above ground indicates hazard has been
corrected and area is clear for normal operation,
21 Press MISSILE AND FACILITY (LCFC)........ §35 BEmEd essesGTREN

Figure 4-2, Gox Hazard in Missile Silo (Sheet 3 of 3)



T.0, 21-5M68-1 Sectiom IV

STEP

FROCEDURE

Note

All hazard actions and procedures will be at the
discretion of the MLO.

All tasks preceded by an asterisk will be coor-
dinated with MLD.

PROP TERM BOK (LEFD). oo onavuaes oot manennsssanvws us s sasas Flashing Red

GOX indicator flashes red whenever gox content in

propellant terminal is above or below limits set

on the analyzer. (High gox only at VAFB),
Buzzer-& 0‘* - 4_! LR I L & B & s AR R s RS ERE S SRS R E R R RS E R E R R e R ko Silenced
If buzzer was not silenced from a prior hazard,

buzzer sounds indicating a hazard exists. BMAT
presses PUSH TO SILENCE pushbutton on the LCFC,

................................................ Notified

Upon observing the hazard, BMAT notifies MLD
immediately.

Note

If countdown is in progress perform only step 4;
at all other times perform steps 5 thru 20.

CountdoWIl, . o v ernnn crsemennsesns TR | § FENERE § E O e Continued
MLO will evaluate hazard and determine if it will be

feasible to continue countdown. If shutdown is

initiated, perform steps 5 thru 20,

Preas HAZARD LIGHT {LCFC)....cuevucrossscoonsancnacanneas Red

BMAT presses ABOVE GRD HAZARD LIGHT pushbutton
indicator for affected launcher to red to indicate
an unsafe condition in that launcher,

Press MISSILE AND FACILITY {LCFC)......... S -1 |
BMAT presses MISSILE AND FACILITY pushbutton
to insure that a countdown will not be

inadvertently started with a hazard in launcher
area,

Figure 4-3., Gox Hazard in Propellant Terminal (Sheet 1 of 3)




T.0., 21-5M68-1 Sectiom IV

STEP

PROCEDURE

10

11
#12
*13

14

15

16

17

EemHAnd POE B g 2 5 5 s G 8 5 5 F PR £ B SR B RS RS Motified

MLO notifies command post of hazard and all
pertinent facts, and requests assistance, if
necessary.,

"Attention all personnel in launcher s gox hazard
in propellant termimal. Team chief call controel
center immediately." (if applicable).....ocvviverernnn.. Announced

BMAT or MLD makes above announcement over PLA.
system to alert all perscnnel of the hazard.

Gox Readout (Control Center)}.....uuvecesvacanaresnnesa,. Logged
BMAT takes a reading of gox content in missile
silo and propellant terminal and records them for
later reference, At intervals determined by MLO,
readings will be taken to determine if gox content
is rising or falling,
Fersonnel to propellant terminal..........vveversseses..DiTected
MLO directs perscnnel to preopellant terminal
to investigate and evaluate hazard. Personnel

will silence horns, make gox readings, and
report conditions to MLOD,

HORN BILENCER (PTAP}....uvuiiuivaucunsnsnsvaransssasans.. Pressed

Gox content (propellant terminal).............cc..e. ... Reported
Condition of propellant terminal...........veuvuesesn... .Reported
o T L= % of ) 1171 |

Maintenance will be performed as mecessary to
return system to normal operation,

Gox alarm RESET, .. ..vvvivciverannrannannnas e Pressed

After maintenance has been performed, system will
be reset to normal,

svasrrersanassssrs.Not Lighted

After system is reset, PTAP and PROP TERM GOX
{LCFC) will be checked for normal operation.

Figure 4-3, Gox Hazard in Propellant Terminal (Sheet 2 of 3)

4-10



T.0. 21-SM68-1

Sectiom IV

STEP

PROCEDURE

18

19

20

"Attention all personnel in launcher , BOX
hazard in propellant terminal has been corrected",...... Announced

BMAT or MLO makes announcement over P,A.
system to inform persomnel that hazard has
been corrected.

Press HAZARD LIGHT (LCFC)....... FY - e v g § w3 SBTERT

When hazard has been corrected, BMAT will press
the ABOVE GRD HAZARD LIGHT pushbutton indicator

to green signifying hazard has been cleared.
Absence of a red indication above ground indicates
hazard has been corrected and area is clear for
normal operation, :

Press MISSILE' AND FACILITY (LCFC).........oous..... ++...Green
BMAT presses MISSILE AND FACTLITY pushbutten

indicator to green releasing the hold, which
allows a launch countdown to be initiated,

Figure 4-3, Gox Hazard in Propellant Terminal {Sheet 3 of 3)

4-11



STEP _ PROCEDURE

A1l hazard actions and procedures will be at the
discretion of the MLO, All tasks preceded by an
asterisk will be coordinated with MLO.

Note

If this hazard occurs during lox unloading, MLO
will direct MMI to stop unloading immediately,

1 Tumﬂ‘ L{Jx POT‘ va {LCFC)----.49404--,,..'4.44 ----------- Flashing Red

LOX P.T. VENT indicator will flash red whenever
liguid oxygen is in the vent shaft. Indicator will
also flash for approximately 10 seconds when checkout
power is applied or LOAD PROPELLANTS is pressed,

2 mﬂ'-f--po&rdtio--r.'00.4l-l-lrraf.i&i---lnifdiid--otli----c--vHotifiea

BMAT will notify the MLO upon observing LOX P,T,
VENT indication,

Note

If countdown is in progress, perform only step 3;
all other times perform steps 4 thru 14,

3 cﬂuntdﬂﬁmn-n---o---n-”u”“.-..”;”u‘-...,....,.“.,Continued

MLO will evaluate hazard and determine if it will be
feasible to continue the countdown. If shutdown is
initiated, perform steps 4 thru 14,

4 "Attention all personnel in launcher » lox in
propellant terminal vent, Team chief call control
center.” (if applicable)...veevevsrereecsenrnsseensssnss. Announced

EMAT or MLO makes above announcement over P.A,
system to alert personnel of hazard.

'5 PrESS HAZARD LIM (I.CFC}.'..."""“l‘..ll".“."i'lﬂl""R—ed
BMAT presses ABOVE GRD HAZARD LIGHT pushbutton

indicator for the affected launcher to red to
indicate an unsafe condition in that launcher.

Figure 4-4, Lox Hazard in Propellant Terminal Lox Vent
{Operational Bases) (Sheet 1 of 2)
Changed 18 December 1963 TOCN-1 (DEN-5) 4-12



T.0. 21-5M68-1 Section IV

STEP

FROCEDURE

10

*11

12

13

Press MISSILE AND FACILITY (LCFC)a.cvavcaascssocmnnns es»..Red

BMAT presses MISSILE AND FACILITY pushbutton
indicator to insure that a countdown will mot be
inadvertently started with a hazard in the launcher
area.

cmnd pusti-l-!-l'-!!-r-!-r-l-r-l-l-l-l-r-nfa‘-nd-ricid-iirdiitd ------ ‘,,‘.Hﬂtifi_ed

MLO notifies command pest of hazard and all
pertinent facts, and reguests assistance, if
necessary.

Gox readout (CONtYol CONLEr).uceacasscsacasssnasansnasssss LOgged
BMAT will take readings of gox content in
missile silo and propellant terminal and records
them for later reference. At intervals determined

by the MLO, further readings will be taken to
determine if gox content is rising or falling.

MISSILE SILO AIR PURGE....... tasssaaana R . |

BMAT places silo in 100% purge to clear sile
of gox.

Personnel to propellant terminal.......ecesevseeensesssss.Directed

MLO directs personnel to propellant terminal
to investigate and evaluate hazard.

Condition of propellant terminal vent shaft,..............Reported
Note

If shutdown was initiated, perform past shut-
down procedures. If lox unloading was in
progress restart of lox unloading will be at
the diseretion of the MLO.

Press HAZARD LIGHT (LCFC)uussssvrsssassssssasnsnras «ssassa.Green

When hazard has been corrected, BMAT will press
ABOVE GRD HAZARD LIGHT pushbutton indicator to
green, signifying hazard has been cleared.

Pressz MISSTLE ﬁﬂ]} FALCEHY mﬂ}aaforalouoordu-'---orvrilﬁreen
BMAT presses MISSILE AND FACILITY pushbutton

indicator to green, releasing the hold, which
allows launch countdown to be initiated.

Figure 4=&4. Lox Hazard in Propellant Terminal Lox Vent
Operational Bases) (Sheet 2 of 2)

Changed 18 December 1963 TOCN-1 (DEN-5)
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14 MISSILE SILD ATR PURGE...

Figure 4-%.
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Lox Hazard in Propellant Terminal Lex Vent

{Operational Bases ) (Sheet 24 of 2)
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T.0. 21-5M68-1 Section IV

STEF

PROCEDURE

All hazard actions and procedurds will be at the descretion of
the MLO.

All steps preceded by an asterisk will be coordinated with the MLO.

HISSH.E SED mx SmE (Lcrc}.'.'.'r-4F."'.'-'II"II‘.I'II'II‘-‘.F]—ashiTl'g Red
Buzzer..'n‘..‘.!‘l"‘-l-"'!l'l-'l'l-l'l"lllf'i‘i##iiifitilio'i---IlOSilcrlced

If buzzer was not silenced from a prior hazard,
the buzzer will sound indicating a hazard exists.
BMAT presses PUSH TO SILENCE pushbutton on LCFC.

mﬂﬂ---o|------l--lo‘-di&-----l--.----Oilt.t.l..&oidid-i-oi ----- NDtifif_‘d

Upon observing hazard, BMAT will notify MLO immediately.
WARNING

If gross lox spillage occurs during lox
unloading, MLO will direct MMT to stop
unloading and immediately perform steps
14 thru 19.

MISSILE SILO AIR FURGE..scssnansasnnansssnsssassassssosnss N

BMAT places missile silo in 100 percent purge to
clear silo of gox. AL VAFB, if purge is not auto-
matic, accomplish as part of step 12.

Note

If countdown is in progress perform only
step 5, all other times perform steps 6
thru 29.

oD O s mnms & pewEmaEE § 6 & @SR & § R § § § e saeensalOnil DL

MLO will evaluate hazard and determine if it will be
feasible to continue countdewn,., If shutdown is
initiated, perform steps 6 thru 29,

"Attention all personnel in launcher area .
lox spillape hazard in missile silo. Team chief
call contrel center immediately"” (if applicable).eecveivvess Annuineed

BMAT or MLO makes above announcement over P.h,
system to alert personnel of the hazard.

b i cormim e caremmn e

Figure 4-5. Lox Spillage in Missile Silo (Sheet 1 of 4)

Changed 17 January 1964 TOCH-1 (DEN-8)



T.0. 21-5M68-1 Section IV

STEP

PROCEDURE

10

11

12

*13

*14

?1‘&55 MRD LIGHT (LCFc)rltrlrrrlnfi‘iili"-l-luvuc.tlllliaildREd

BMAT presses ABOVE GRD HAZARD LIGHT pushbutton
indicator for the affected launcher to red to
indicate an unsafe condition in that launcher,

Press HISSILE AND F‘ACEITY (LCF_C)QJ""-"'-'....'..."‘.-'REd
BMAT presses MISSILE AND FACILITY pushbutton

to insure that a countdown will not be inad-
vertently started with a hazard in launcher area.

{:mnd Pust--l---Il-v---l----l--l-lrl'l-l'l0.!-l'-IOI'JOliitoioitltiilnotifie'd

MLO notifies command post of hazard and all pertinent
facts, and requests assistance if necessary.

Gox readout (comtrol cEntET)sevvsvrevrenuessarenenessresnnaliogged

BMAT takes a reading of gox content in missile silo

and propellant terminal and records for later refer-
ence. At intervals determined by the MLO, readings

will be taken to determine if gox content is rising

or falling.

Personnel to missile Siloiiqiﬂblotdiidcql‘iJ‘td---rdi‘tddirnirected
WARNING
If extreme pressure is necessary to open
blast lock doors, do not attempt entry.
This is an indication that gross lox
spillage has occurred, resulting in pres-
sure buildup in the launcher area.
HOEH SHIHTGER- (HSAIPJI‘.l""ilOll-'llll‘.'l‘"l.l""l'l"lf'flff'lPIEESEd

Conditiﬂﬂ Uf miESiIE sila‘-o-44ngoollr.nlaroorocol.!orl.loanePDrt—ed

Portable analyzer will be used to measure actual
gox content,

WARNING

If gross lox spillage has occurred in the missile
silo, perform steps 14 thru 19 immediately.

MGDE Eelaﬂtor {HBSENbly Eaz)l‘.l‘.'il‘.ii'l‘".i"i.'.l.'l‘.lﬁ.m-lEchT

MLO directs MMI or BMAT to set MODE selector on PLPS
chassis to CHECKOUT.

Figure 4-5, Lox Spillage in Missile Silo (Sheet 2 of 4)

Changed 17 January 1964 TOCN-1 (DEN-8) 4=15
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Section IV

STEF

PROCEDURE

*14,1

*15

*16

*17

*18

*18.1

*19

*19.1

(‘vﬂn) Presg mmamm (I.cm)iii..‘tittdnlbb‘b ----- mer

BMAT presses WATER EMERG OFF pushbutton indicator
amber which closes the main water wvalve to the affected
launcher.

(Except VAFE) CV-3123, CV-3102, or CV-3113 main
water valve (affected launcher).......ceevecrrannnennassaClosed

MLO directs EPPT to close the applicable main water
valve located upstream from excess flow control valves
at the entrance to blast lock of affected launcher.

BATTERY Lﬂ:m {HEZ“-S) Sﬂ-tchian ----------- pqo-o—onoom

MLO directs the BMAT or MMI to remove standby
batteries off the line to insure that all elec-
trical power is removed from the missile,

IPS & GSE 28 VDC RECTIFIER circult breakert.....cesssss.q«0FF

MLO directs BMAT or MMT to turn off IPS & GSE 28
VDC BRECTIFIER to remove all electrical power.

(Except MHAFB) CBl, 2, 3, and 4 (PNL 1021) (Level IV,
equimnt temllll'ili'.q‘.j.‘..g.‘.‘.‘.g."..........'...".OFF

MLO directs BMAT or MMT to turn off above circuit
breakers to remove power from emergency lights in
equipment terminal, missile silo, propellant ter-
minal, and alarm panel 1022,

(MHAFB) CBl, 2, 5, and 6 (PNL LO21) (Level IV,
Equipmnt t&miml)‘-ﬂPﬂﬂﬂf..'.‘-.!.'.."‘-l-ﬂ-lflf‘i‘.*..m

MLO directs BMAT or MMT to turn off above circuit
breakers to remove power from emergency lights in
equipment terminal, missile silo, propellant ter-
minal, and alarm panel L1022.

(Except VAFB) SWITCHGEAR FEEDER circuit breaker
(affG'Cte'd 1amhﬁr)'i..#..t‘ﬁ'ﬁﬁ lllll 'P.'...O.....4..'-.Im

MLO directs EPPT to turn off SWITCHGEAR FEEDER
eircuit breaker to remove all power to the affected
launcher,

(VAFB) 011 filled circuit breaker
(affected launcher) (blast lock @rea).......eeeeesasesssOFF

Figure 4-5., Lox Spillage in Missile Silo (Sheet 3 of 4)

Changed 30 June 1964 TOCN DEN 19
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STEP

PROCEDURE

*19.1
{cont)

20

21

MLO directs EPPT to turn off the oil filled circuit
breaker to remove all power to the affected launcher.

| WARNING l

Steps 20 through 22 are performed only if gross
lox spillage has occurred,

Press LAUNCHER AIR FILTRATION BLAST VALVES OVERRIDE
CmTRULS GLCBED ('lmﬂf_'EECtEd lau“chﬁrs) --------- "R -mber

BMAT presses above pushbutton indicator for the
unaffected launchers, forcing maximum air into

the affected launcher which will partially equalize
pressure on the blast lock door and aid in persomnnel
escape.

Air filtration system main tunnel vent.......ccccavennnns Covered

Figure 4-5. Lox Spillage in Missile Silo (Sheet 3A of 4)

Changed 30 June 1964 TOCN DEN 19

4-16A




T.0, 21-3M68-1 Section IV

STEFP

FROCEDURE

21
(CONT)

22

23
24

25

26

27

28

29

BMAT or any available personnel covers tunmel vent to
force maximum air into affected launcher.

Note

After all personmel are clear of the affec-
ted area, perform step 22,

Press LAUNCHER AIR FILTRATION BLAST VALVES OVERRIDE
CONTROLS OPEN (unaffected launchers).us.ssesseevsaceaasesses.Not Lighted

BMAT presses above pushbutton indicator for the
unaffected launchers, allowing maximum escape of
air from affected launcher,

WARNING

Step 23 will not be accomplished until gox
content is within safe limits,

HﬂiﬁtEDHﬁCE4...-.¢.-.4....4-...-44.4..;.......,.....,..,...Perfﬂrm

ml‘l.'l‘.l"i.l'.I.'l‘.‘.i.‘ill‘.“i..‘iii‘i‘i“!d['i'lilf’.lNDrm.al

"Attention all personnel, lox spillage hazard in missile
sileo » has been corrected"cecicscnecesanccassenssneesAnnounced

Press MRD LIGI{I' {ch)ao-p.-o.o;-coa--oa-oo-;--o---------.GrEE'n

When hazard has been corrected, BMAT will press ABOVE
GRD HAZARD LIGHT pushbutton indicator to green, signi-
fving hazard has been cleared. The sbsence of a red
indication above ground indicates hazard has been
corrected and area is clear for normal operatiom.

Press MISSILE AND FACILITY ({LCFC)..cesvarcsscsessacsanssssssesBGrEEN
BMAT presses MISS5ILE AND FACILITY pushbutton
indicator to green, releasing hold, which allows
a launch countdown to be initiated.

MISSILE STLO ATR PURGE..sesssssssrasnasansscarnreransnrnrssUFE

Adr filtration system main tunmel wvent
(if applicable)..oa...¢.4.....a.;.-..44-....a..........,.,.Uncovered

Figure 4-5. Lox Spillage in Missile Silo (Sheet 4 of 4)

Changed 1Y January 1964 TOCN-1 (DEN-8)
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T.0. 21-SM68-1 i " Section IV

STEFP

PROCEDURE

Note

411 hazard actioms and procedures will be at the
discretion of the MLO,

All tasks preceded by an asterisk will be coor-
dinated with the MLO.

MISSILE SILO FIRE (LCFC) .. evvruunnonnvanarannnnanarannns Flashing Red
BUZ BT s s ruasunaunssnansssssrsmsnrrssrnesnsanenansnisases Silenced

If buzzer was not silenced from a prior hazard,

buzzer sounds indicating a hazard exists. BMAT

presses PUSH TO SILENCE pushbutton on LCFC.

llﬂul‘(:.w-ll--l-l-l--l-l-ll--l'l--ll-lI-llIllIl:I-l_tt-i.....ili‘ill‘l'Pll'll‘l'l'l'll"ll"ll'lI"FI-'F'I-I.I':.ti-fi-Ed

. Upon observing hazard, BMAT will notifies MLO
immediately.

Corrective Action...cvesvareratnssasrsrsnsarasasaanananas Started
When corrective actionm starts, MISSILE SILO FIRE
indicator will be flashing red and white. The
FOG ON indicator will be flashing white.

Hote

If corrective action has not started:

{Except VAFB) Check AUTO FOG DISABLE indicator,
(VAFB) Check EMERGENCY WATER OFF indicator.

If indicator is amber, press to not lighted,
Note

If countdown is in pregress, perform only step 5;
at all other times perform steps & thru 26,

CountdoWn. ccovevnsserass BATERTRE B & § ST § 6§ WETET ¢ X 8§ EEEE Continued
MLO will evaluate hazard and determine if it

will be feasible to continue countdown, If shutdowm
is initiated, perform steps 6 thru 26,

Figure 4-6, Missile Sile Fire (Sheet 1 of 4)
4-18



T.0. 21-3M68-1 Section IV

STEP

PROCEDURE

10

11

12

13

“"Attention all personnel in launcher , fire
in missile silo. Team chief contact contrel center
immediately™ (if applicable)...iieieicinnncncnnas s eneasAnnounced

BMAT or MLO makes above announcement over
P.A. system,

Command post...... R SRR R Pespopgvp—— . (- o & if. £ T

MLO notifies command post of hazard and all
pertinent facts, and requests assistance, if
necessary.

Press HAZARD LIGHT (ICFC)....vcvvvevvsnsses N TIT —— 1

BMAT presses ABOVE GRD HAZARD LIGHT pushbutton
indicator for affected launcher to red te indicate
an unsafe condition in that launcher.

Press MISSILE AND FACILITY (LCFC)..vivensucusnssssasasa.Bed

BMAT presses MISSILE AND FACILITY pushbutton
indicator to insure that a countdown will not

be inadvertently started with a hazard in launcher
ared.

(Except VAFB) Press LAUNCHER ATIR FILTRATION BLAST
VALVES OVERRIDE CONTROLS CLOSE (applicable launcher)....Amber

BMAT checks control center alarm panel to see
if the AIR FILTRATION BLAST VALVES have closed,
If valves did not close, he presses the CLOSE
pushbutton for applicable launcher,

Teminate corrective actioN...cevessssassssrssssssssnss.Directed

MLO will direct BMAT to terminate corrective
action at discretion of BMAT,

Presa AUTD FOUz DISABLE. . coowme s s snnses o5 swsass s s e s Amber

BMAT presses AUTO FOG DISABLE pushbutton indicator
which lights amber and provides part of circuit
which turns off fog in the missile silo,

FDG OH"l"!iliiiliil‘l".ii"“iﬁiiiiiit!!i"iIIi!i!iliiiititPress'E—d

Note

In approximately 30 seconds, FOG ON will be not
lighted and MISSILE STILO FIRE will be flashing red.

Figure 4-6. Missile Silo Fire (Sheet 2 of &)

4-19



T.0. 21-8M6B-1 Section IV

STEP

FROCEDURE

13
(CONT)

*14

15

16
17

*18

19

*20

BMAT presses FOG ON pushbutton indicator. At this
time a short delay is required for the water valve
to close. After the delay, FOG ON indicator will
be not lighted and MISSILE SILO FIBRE indicator will
flash red only, This indicates that water fog is
off and corrective action has terminated, At this
time BMAT will notify MLO of corrective action
status,

Corrective action terminated......eeivusesnanenanann ....Reported
After corrective action has been terminated and
MISSILE SILO FIRE indicator is flashing red,

corrective action may be restarted by pressing
AUTO FOG DISABLE pushbutton indicator to not lighted,

PErSOnnEI to missile Siloi!lltttiii||olo¢lol|¢-og.1;;4..Directed

At his discretion, MLO will direct personnel
to missile silo.

HORN SILEMCER (MSAPF)...... P casussseeas.Pressed
MANUAL RESET (HEAP)*Iliiitii--iIir-i!-tlro&tt-.-.--...a.PrEBﬂEd
Hote

If alarm fails to silence after MANUAL RESET
has been pressed, sensors have not cooled suffi-
ciently to be reset. Repeat steps 16 and 17
until normal indication on MSAP is achieved.

MSAP........ fheasee s trsesasnasasasasensssssNormal

Personnel at MSAP will notify MLO that fire
sensors have been reset and all indications are
normal,

MISSILE STLO FIRE (1CFG}.......................;...f.,..NOt Lighted

When MANUAL RESET is pressed on MSAP, MISSILE
SILO FIRE indicator will be not lighted on LCFC.

Condition of missile silo..... seasasaasssrsrssusasnsaes Beported

Personnel will proceed with caution to missile

silo to observe damage caused by the fire. Personmel
will not proceed into any area that has been damaged
by fire, Condition of the missile silo is reported
to MLO,

Figure 4-6, Missile Silo Fire (Sheet 3 of 4)

4-20



T.0, 21-SM68-1 o Section IV

STEP PROCEDURE

21 "Attention all personmel, fire in missile sile
hﬂa been extingu-{ﬂ'hed"-litiltrtd---a--o.-.;.... .ﬁnnoum:ed

BMAT or MLO will make above announcement
over P.A, system to inform perscnnel that
hazard has been corrected,

22 (Except VAFB) Press LAUNCHER AIR FILTRATION
’ BELAST VALVES OVERRIDE CONTROLS OPEN {applicable

launcher)...........“.“.............H,,,,,,,_“_,__ Not Lighted

23 Air conditioner (AC 2012) and fans (FN 2001

Endm2021)"""‘"““?"ililIillillllllftIit‘.& nnnnnn Started

MLO directs personnel to start missile silo
air conditioner and fans at the discretion of MMT,

#24 Maintenance...oseeisasrassonsnsnnss Bl £ B § mosrmmmam = @ vsess Performed

Necessary maintenance will be performed to
return missile silo to normal operatiom.

25 Press HAZARD LIGHT (LCPC) . ... vuiusvusvoionnnenens ves.. Green

When hazard has been corrected, BMAT will
press ABOVE GRD HAZARD LIGHT pushbutton
indicator to green, signifying hazard has
been cleared. Absence of a red indication
above ground indicates hazard has been cor-
rected and area is clear for normal operation.

26 Press MISSILE AND FACILITY (LCFC)......v0vevecvnenras. Green

BMAT presses the MISSTLE AND FACILITY
pushbutton indicator to green, releasing
the hold which allews a launch countdown
to be initiated,

Figure &4-6, Missile Silo Fire (Sheet &4 of 4)
4-21



T.0, 21-5M68-1 Section IV

STEP , FROCEDURE

Note

All hazard actions and procedures will be at the
discretion of the MLD.

All tasks preceded by an asterisk will be coordinated
with the MLO,

1 PROP TERM LOX FIRE (LCFC)

.................... +++:+.....Flashing Red
PROP TERM LOX FIRE indicator on LOFC will
light flashing red.
2 Buzzer. . ... . iiivrievinnana. R T T T sresaes. . Bilenced
If buzzer was not silenced from a prior
hazard, the buzzer sounds indicating a
hazard exists. BMAT presses the PUSH
TO SILENCE pushbutton on LCFC,
3 B . e o avaonmna 6 5o o s 5555 mannnnny s PR e + Notified

BMAT notifies MLO immediately upon
observing hazard,

Note

If countdown is in progress perform only step 4;
all other times perform steps 5 thru 20.

4 Countdown.......... Ve o s K 8§ B e T E R crrrisrrrares s Continued

MLO will evaluate hazard and determine if it
will be feasible to continue countdown, If

shutdown is initiated, perform steps 5 thru
20.

5 Press HAZARD LIGHT (LCFC)...

BMAT presses ABOVE GRD HAZARD LIGHT push-
button indicator for the affected launc-

her to red to indicate an unsafe condition
in that launcher.

6 Press MISSILE AND FACILITY (LCFC) ... vvvnniennnnn ++...Red

BMAT presses MISSILE AND FACILITY push-
button indicator to insure that a
countdown will not be inadvertently
started with a hazard in launcher

area.

Figure 4-7. Propellant Terminal Fire (Sheet 1 of 3)



T.0. 21-5M68-1

Section IV

STEP

PROCEDURE

10

11

®12

13

14

Command POSE. cvvcowresrssossssasrnssnssnssssnssnsnsssssssHotified

MLO notifies command post of hazard and
all pertinent facts, and requests assis-
tance, if necessary.

"Attention all personnel. Fire in propellant
terminal . Team chief call control center
immediately"” (if applicable)......ceeevacevnasescssssss. Announced

BMAT or MLO makes above announcement over
P.A. system to alert persomnel of hazard.

{Except VAFB) Press LAUNCHER AIR FILTRATION
BLAST VALVES OVERRIDE CONTROLS CLOSE (appli-
calbe Launcher ). . .o ee e rreenrerrosasresnsasnsnonssnnnnens Amber

BMAT checks control center alarm panel
to see if the AIR FILTRATION BLAST
VALVES have closed. If wvalves did

not close he presses CLOSE pushbutton
for the applicable launcher.

Personnel to propellant terminal........coivivevenirnnnns Directed

At his discretion, MLD directs personnel
to propellant terminal.

HORN SILENCER (PTAP).......covrrvcncnsnnnsonnnrnrasnnnnns Pressed

Personnel will not open propellant termi-
nal door if there is any indication that
fire is not out. If fire appears to be
out, open propellant terminal door and
proceed with caution to PTAP and press
HORN SILENCE.

Propellant terminal condition....... Sk E N e e e e RBPOELE
Personnel will investigate and evaluate
condition of propellant terminal and
report findings to MLO.

LOX FIRE RESET (PTAP).....vvsucsssssssasssnsssssasassasssPressed

If no fire is present or sensors have
cooled, press LOX FIRE RESET ON PTAP.

PTAP. oo v v vvrsnrasnsnanrasassasssssasarsanssnnnsanssssessNOrmal

Figure 4~7. Propellant Terminal Fire (Sheet 2 of 3)



T.0. 21-5M6B-1 Section IV

STEP

15
16

17

18

19

20

PROF TERM 1OX FIRE (LCFC)....vcucunuvnnnannnnas N TIELT Not Lighted

"Attention all personnel, propellant terminal
is now open for mormal work."............ v+ o0 o JANMOUDICEd

BMAT will make above anmouncement after
all conditions are found to be normal.

(Except VAFB) Press LAUNCHER AIR FILTRATION
BLAST VALVES OVERRIDE CONTROLS OPEN (appli-
cable launcher)...... fressiseissassrasascasssnasasasans,Not Lighted

M LA C B a w v vv 5 5 v 55 mmsim 5 4 5 5 4 5o w sa 88 B e s s e nae s e Performed

Maintenance will be performed as necessary
to return propellant terminal to normal
operation.-

Press HAZARD LIGHT (LCFC ). i enmmmeneasonsnsneeennnnes Green

When hazard has been corrected, BMAT will
press ABOVE GRD HAZARD LIGHT pushbutton
indicator to green, signifying hazard
has been cleared. Absence of a red indi-
cation above gound indicates hazard has
been corrected and area is clear for
normal operation.

Press MISSILE AND FACILITY (LCFC)......vuvvvsnvsenens..Green

BMAT presses MISSILE AND FACILITY pushbutton
indicator to green, releasing the hold,
which allows a launch countdown to be
initiated.

Figure 4-7. Propellant Terminal Fire (Sheet 3 of 3)
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T.0. 21-5M68-1 Section

v

STEP

PROCEDURE

All hazard actions and procedures will be at the
discretion of the MLO.

All tasks preceded by an asterisk will be coordi-
nated with the MLO.

EWE TER}I FIR'E (LCFEJl‘"'l1‘4lil"l!4t!i!fi!il-‘iil#itfl!l!f‘FlaE'hinE REd

FIRE indicator will flash red whenever a
fire sensor has been activated by exces-
sive heat in equipment terminal,

Buzzer“l.‘..-‘i‘.““iil.‘.l..l‘.‘l.l...ll‘..l‘.lllil“'l.ll‘ilsilencEd

If buzzer was not silenced from a prior
hazard, buzzer sounds indicating a hazard
exists., BMAT will press PUSH TO SILENCE
pushbutton on LCFC.

l‘m".."..p-f.‘f.p‘¢tdt’i}.d'il‘iillill-l-lill--l-ll-l-i'll-l-'ll-'liiiiiuotified

BMAT will notify MLO immediately upon
observing hazard,

Note

If countdown is in progress, perform only
step 4; all other times perform steps 5
thru 20,

ﬂountdﬂm’l..a-.--a-a-o-----foaoocs-aauo---44-4-444-a.-a-----ﬂﬂntinl.lEd

MLO will evaluate hazard and determine if
it will be feasible to continue countdown.
If shutdown is initiated, perform steps 6
thru 204

P‘L'EBS HAZARD LIGHT (LCFC)!‘it!ililiiitiroifiltiil-r-ll-litil-r-lR-Ed

BMAT presses ABOVE GRD HAZARD LIGHT push-

button indicator for the affected launcher
to red to indicate an unsafe condition in

that launcher.

Press MISSILE AND FACILITY (LCFC‘}O!Olfi!l'l!i!f¢l“"l"'l"‘i-‘R-E'd

BMAT presses MISSILE AND FACILITY pushbutton
indicator to insure that a countdown will not
be inadvertently started with a hazard in
launcher area.

Figure 48, Equipment Terminal Fire (Sheet 1 of 3)

Changed 17 January 1964 TOCN-1 (DEN-8)
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T.0, 21-5M68-1 Section IV

STEP . PROCEDURE

7 | "Attention all personnel in launcher i

fire in equipment terminal. Team chief

call control center immediately." (if

applicable) ... i nnininccncnnnnnnns I teseeesess s Announced

EMAT or MLO makes above announcement
to alert persomnel of hazard.

8 (Except VAFB) Press LAUNCHER AIE FILTRATION
BLAST VALVES OVERRIDE CONTROLS CLOSE (appli-
Chle 1auncBer Y. .oxuesioeoniossonssoenensnsone o B A Amber

EMAT checks control center alarm panel
to see if ATR FILTRATION BLAST VALVES
have closed. If valves did not close,
he presses the CLOSE pushbutton for
applicable launcher.

9 Command PoSt..ceees.nenennnnens N Y L T, Notified

MLO notifies command post of hazard and
all pertinent facts, and requests assist-
ance, if necessary.

10 | Personnel to equipment terminal.........iivicieiinnennnens.Directed

MLO directs personnel to equipment terminal
to investigate and evaluate hazard. Person-
nel will silence horns, if possible, and
report condition of equipment terminal to
MLO. After fire has been extinguisghed,
maintenance will be performed and fire
Sensors reset.

11 | HORN SILENCER (ETAP).............. Tt et ra s smmaa s Pressed
*]12 Condition of equipment terminal................ sssssse0sasReported
13 | FIRE SENSOR RESET......... T T LT T, Pressed
14 O . trsssssarsrnaassHormal
15 [EQUIP TERM FIRE (LCFC)....uuvsvrvnnnsnnsnenonnnnnnn. .. «+v+..Not Lighted
16 | "Attention all personnel, fire in equipment

terminal has been extinguised”.... M & 4§ SRS 6 B Announced

Figure 4-8. Equipment Terminal Fire (Sheet 2 of 3)
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T.0. 21-5M68-1 Section IV

STEFP PROCEDURE

16 After system is reset, ETAP and FIRE indi-
(CONT){ cator (LCFC) will be checked for normal
indications and BMAT or MIO will make an
announcement over P.A. system to inform
personnel that hazard has been corrected.

17 (Except VAFB) Press LAUNCHER AIR FILTRATION
BLAST VALVES OVERRIDE CONTROLS open (appli-
cable lauﬂ":her)l---1|t-r-t-ltltlrlt-|tatan-c--q-q--c---‘auanot Lighl:ed

EMAT opens air filtration blast valves on
control center alarm panel.

18 Hhintenance............................ ................ .« +Performed
19 Prass HAZARD LIGHT (LCFc)lptatuvn|c------q-ncnqr.ltiotic--GrEETI.

When hazard has been corrected, BEMAT will
press ABOVE GRD HAZARD LIGHT pushbutton
indicator to green, signifying hazard has
been cleared., Absence of a red indica-
tion above ground indicates hazard has
been corrected and area is clear for
normal operation,

20  |Press MISSILE AND FACILITY (LCFC) . v v urencnnnnnsss +s .. .Green

BMAT presses MISSILE AND FACILITY pushbutton
indicator to green, releasing the hold,
which allows a launch countdown to be
initiated.

Figure 4-8. Equipment Terminal Fire (Sheet 3 of 3)
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T.0. 21-5M68-1 Section IV

STEP PROCEDURE

Note

Al11 hazard actions and procedures will be at the
diseretion of the MLO,

All tasks preceded by an asterisk will be coordinated
with the MLO,

1 EQUIP TERM HYDRAULIC FIRE (LCFC)...vvevveseresserenss..Flashing Red
2 PUHEEET sv v ¢ ds w o acdim b d ¥ 5 ¥ aseis 8 & # 8 5 Swes ¥ o 6 8 5 SAke § F 4 § 8 FerTDLlLenaad

If buzzer was not silenced from a prior
hazzard, buzzer sounds indicating a hazard
exists. BMAT will press PUSH TO SILENCE
pushbutten on LCFC.

3 Corrective action.”...“...--.-..H---.--.-“-.-.---ustﬂrted .

Hydraulic fire indicator flashes red and
buzzer will sound indicating that a fire
has started in the hydraulic unit on
Level 1I of equipment terminal. When
indicator flashes red and white, it
indicates corrective action has started.

4 MECQ s worors w5 50 % posine o 6 0 5 % FPEE 6 6 5 § 3 PPt £ £ 3 0 8 PR ¢ e g ¥ 0 v O ELE
BMAT will notify MLO immediately upon observing
hazard.
Hote
If countdown is in progress perform only step
5; at all other times perform steps 6 thru 22.
5 B LR s 11 .Continued

MLO will evaluate the harard and determine if
it will be feasible to continue countdown

or initiate shutdown. 1If & shutdown is
initiated, perform steps & thru 22,

6 "Attention all persomnel in launcher
hydraulic fire on level II of equipment
terminal. Team chief call control center
immediately." (if applicable)...eviuverenrureenssass. Announced

BMAT or MLO makes above announcement over
P.A, system to alert all personnel of
hazard.

Figure 4-9. Hydraulic Fire, Equipment Terminal (Sheet 1 of 4) 4-28
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Section IV

STEP

FROCEDURE

10

11

12

Press HAZARD LIGHT (LOCFC). . ccuiueuusrrarsnarsansasnasssssBid

BMAT presses ABOVE GRD HAZARD LIGHT push-
button indicator for affected launcher to
red to indicate an unsafe condition in
that launcher.

Press MISSILE AND FACILITY (LCFC).....eusunevevnvsssssaasRed

BMAT presses MISSILE AND FACILITY pushbutton
indicator for the affected launcher to red
to indicate an unsafe condition in that
launcher.

Command POSE. ..uvuerennrascasnsonoesnsasannnsas v P B § B W Notified

MLO notifies command post of hazard and all
pertinent facts, and requests assistance, if
necessary.

{(Except VAFB) Press LAUNCHER ATR FILTRATION
BLAST VALVES OVERRIDE CONTROLS CLOSE (appli-
cable launcher).....ccoeeeuunn hesasrssrsaasrnsanacnennsssAmber

BMAT checks control center alarm panel to
see if AIR FILTRATION BLAST VALVES are
closed. If valves did not close, he
presses the CLOSE pushbutton for the
applicable launcher.

Personnel to level II of equipment terminal..............Directed

MLO directs MMT to level II to investigate
and evaluate condition of hydraulic pump-
ing wnit (C-216). MMT silences alarm

horn (hydrauliec fire) on ETAP before pro-
ceeding to level II, and reports condition
to MLO,

Note

If corrective action was initiated, continue
with step 12. TIf corrective action was not
initiated, MLO will direct team chief to
fight fire with portable CO, bottles. When
fire is extinguished, continue with step 12.

HORN SILENCER (ETAP)......vvcvunnnronnnnnnnnens heamaen e Pressed

Figure 4-9. Hydraulic Fire, Equipment Terminal (Sheet 2 of 4)
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T.0. 21M-HGM25A-1-1 (21-SM68-1) Section IV

STEFP

PROCEDURE

®13

14

15
16

17

18

19

20

Condition of A/E27A-2 (C-216)......
Press DISCHARGE COp RESET (C=216)cuscuccnceinnniunnns +++.Not Lighted

When the carbon dioxide has been discharged within
the pumping unit the high temperature red
indicator and buzzer will be deenergized and

the DISCHARGE CO. indicator will be lighted

white. Team chi&f presses DISCHARGE CO., RESET

for a DISCHARGE CO, indicater mot lighted.

Carbon dioxide bottle must be recharged.

EQUIF TERM HYDRAULIC FIRE (LCFC).uvruvcivsoncosranens veese.Mot Lighted

R N N

W § 8 Farwarew & % e EEDAL

"Attention all persomnel in launcher "
hydraulic fire on level II of equipment termi-
nal is extinguished" .. . i e iiiiriinnccnrnsnnamsennanas . -Announced
After system is reset, ETAP and FIRE

indicator (LCFC) will be checked for

normal indications and BMAT or MLO

will make an announcement over P.A.

system to inform persommel that

hazard hag been corrected.

(Except VAFB) Press LAUNCHER AIR FILTRATION
BLAST VALVES OVERRIDE CONTROLS OPEN (appli-
cable launchetr).cceucacnucnscnnnns

BMAT opens AIR FILTRATION BLAST VALVES
on control center alarm panel.

Press HAZARD LIGHT (LCFC)...

When hazard has been corrected, BMAT will
press above ground hazard light pushbutton
indicator to green, signifying hazard

has been cleared. Absence of a red indi-
cation above ground indicates hazard has
been corrected and area is clear for
normal operation.

Press MISSILE AND FACILITY (LCFC)uvevvrereranrancrneesens.Green
BMAT presses MISSILE AND FACILITY pushbutton

indicator teo green, releasing hold, which re-
enables the weapon system launch countdown capability.

e ST ——

Changed 31 January 1964 TOCN 1-1 (DEN-9)

Figure 4-9. Hydraulic Fire, Equipment Terminal (Sheet 3 of 4)
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T.0. 21-8MA8-1 . Sectiomn IV

STEP PROCEDURE
21 Maintenance.cocsvrorencnsas N T ceeerranana waasassPoerformed
22 Pneumatic control........cvvvnnnn B Y T o

Figure 4-9. Hydraulic Fire, Equipment Terminal (Sheet 4 of &)

(Pages 4-32 through 4-34, Figure 4-10 deleted.) I

Changed 18 December 1263 TOCH-1 (DEN-5) 4-31



-T.0, 21-8M68-1 Section IV

STEP

PROCEDURE

Note

All hazard actions and procedures will be at the
discretion of the MLO.

All tasks preceded by an asterisk will be coordinated
with the MLO.

FUEL TERM FUEL FIRE (LCFC).....vuviiuiioannnnnnnnnnnnns Flashing Red

FIRE indicator flashes red whenever a fire sets

off 2 sensor in fuel terminal.
Buzzer............ccieiniiianaan teeesssasassssiaaaarraaa.Silenced
If the buzzer was not silenced from a prior hazard,
buzzer sounds indicating a hazard exists. BMAT
will press the PUSH TO SILENCE pushbutton on the
LCFC,

Corrective action........coiviiiiniiincnnrinnnennncnnnns Started
FUEL FIRE imdicator om LCFC lights flashing red

and white. At this time fuel terminal COy

system is activated.

Note

1f corrective action did not start, MLD must
dispatch personnel te the fuel terminal to

initiate corrective action manually,

......... Notified

MLD . s suensiucasiansisnisniorsnnnansannoanarssna

BMAT notifies MLO immediately upon observing
hazard,

WARNI NG

If fueling or defueling is in progress, operations
will cease immediately. Only personmnel in fuel
terminal will evacuate to control center. All
other personnel will remain at their stations,

Figure 4-11. Fire in Fuel Terminal (Sheet 1 of 3)
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STEP FROCEDURE

5 "Attention all personmel, fire in fuel terminal. All

personnel in fuel terminal evacuate to econtrol center

- immediately. Team chief call control center."

(LF apDTIeaBLEY v oo uammvqy o ms wswe i 8 ¥ 88 Re st e s 555 sfdicn.n Announced

6 Press HAZARD LIGHT (3) (LCFC)..... T - T=T

BMAT presses all three ABOVE GRD HAZARD LIGHT
pushbutton indicators to red, indicating entire
complex is in a hazardous conditiom.

7 Command PoSL. ...ttt it iee e st st anar e Notified

MLO notifies command post of hazard, and all
pertinent facts, and requests assistance, {f
necessary,

8 Personnel to fuel terminal........ T L L] P ees s DMrected

MLO directs personnel to fuel terminal to
investigate and evaluate hazard. Personnel
will silence horns, reset system, and report
conditions to MLO.

9 HORN SILENCER (FTAP).......c0iiiiuiniinnnnnnnnnnsnannns .Pressed
Note

If alarm bell fails to silence after RESET has been

pressed, sensors have not coocled sufficiently to be

reset. Repeat steps 9 and 10 until normal indication
on FTAP is noted.

10 SENSOR RESET (FTAP)........ L T T sesisienass... . Pressed
11 i e > e € B «+++..Normal
*12 | Conditions of fuel termimal...............oooooonnnn... Reported
13 | FUEL TERM FUEL FIRE (LCFC).............................Not Lighted

After system is reset, the FTAP and FUEL TERM FUEL FIRE
(LCFC) will be checked for normal operatiom.

Figure 4-11. Fire in Fuel Terminal (Sheet 2 of 3)
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T.0. 21-5M68-1 Section IV

STEP PROCEDURE
14 "Attention all personnel, fuel terminal fuel
fire has been corrected"............ prararsasanarensansessdAnNOunced

BMAT or MLO makes announcement over the P,A.
system to inform personnel that hazard has
been corrected.

15 Press HAZARD LIGHT (3) (ICFC)..... B R E E stieasenaens.GrEeen

When hazard has been corrected, BMAT will press
ABOVE GRD HAZARD LIGHT pushbutton indicators (3)
to green, signifying hazard has been cleared,
Absence of a red indication above ground indicates
hazard has been corrected and area is clear for
normal operation,

16 Maintenance. ... .cveiea. tera s s asstasrsasnsasassans e nasaPEFformed
Maintenance will be performed as necessary to

return system to an alert status monitoring
condition.

Figure 4-11, Fire in Fuel Terminal (Sheet 3 of 3)
(Pages 4-38 through 4-39, Figure 4-12 deleted.) |
Changed 18 December 1963 TOCN-1 (DEN-5) 4-37



~ 7,0, 21-SM68-1 Section IV

STEP PROCEDURE

Wote

All hazard actions and procedures will be at the
discretion of the MLO,

All tasks preceded by an asterisk will be coordinated
with the MLO. F

1 MSSI]-IE slm Ex—PmSIDN {Lﬂ'c}l--‘t"‘Pl'l“.'..l-I--*t‘.f‘.Flashing REd

MISSILE SILO EXPLOSION indicateor will be
flashing red whenever one or more explosion
detectors mounted on wall of missile silo
detect an explosion, Automatic corrective/
containing action is as follows: Blast valves
located in propellant terminal and tunnel
entrance to applicable launcher will close;
blast valves in remaining two launchers will
close for 3 seconds to prevent shock waves

and blast effect from reaching remote portions
of complex.

2 Buzzeroovoau.a-oooo-p---401-o-Av-4-4t-t-ovc------cr-t-o--oSiIEDGEd
1f buzzer was not silenced from a prior hazard,

buzzer sounds indicating a hazard exists, BMAT
presses PUSH TO SILENCE pushbutten on the LCFC,

3 m.var..' A R e s E R R R R E N E N R R ----»-.--;-o-.-.-*q-nﬂtified

BMAT notifies MLO immediately upon observing
hazard,

L Gox content (miSSile 5110)....,-.--1---sooo--»;a-t;.;ono-v-checkeii

BMAT wvisually checks remote gox indicator for
affected launcher,

5 Press Hm LImT {Lﬁ.c}.....‘Q-‘l.-i‘t‘.."" ..... ‘i...iREd

BMAT presses ABOVE GRD HAZARD LIGHT pushbutton
indicator for affected launcher to red to in-
dicate an unsafe condition in that launcher.

& Press MISSILE AND FACILITY {LCFC}oc.r------iootr'ovorl-iio.R-Ed

BMAT presses MISSILE AND FACILITY pushbutton

indicator to insure that a countdown will not
be inadvertently started with a hazard im the
launcher area,

Figure 4-13, Missile Silo Explosion (Sheet 1 of 2)
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STEP

PROCEDURE

10

*11

12

13

14

Gomnd Pus‘t.iI‘il.I'l"F'.'li'i'l..."-.‘.i.i.."i.‘i"l'iFINDtﬂified

MLO notifies command post of hazard, and all pertinent
facts, and requests assistance if necessary.

Personnel to missile silo tunnel entranClesssisssssessesss.Directed

Following a reasonable length of time during
which no other hazard indications occur,
personnel proceed to missile sile tunnel
entrance upon direction of MLO.

HDRIq SII’EHCER (HSAPJIilb.‘i‘.l‘-iIi‘.l‘-li-l'llil[f.'r"'[.'tpressed

Alarm horns in missile silo are silenced by
pressing pushbutton PBY9 on MSAP,

-RESET (MS&-PJ».&_----oc-.--e-e---.-o----o--aoaa-a-a-.-..-a.nPl‘.'EE-SEd

Pressing RESET pushbutton deactivates ex-
plosion sensors in missile sile and opens
all blast wvalves in affected launcher area,

Condition of miasile Siln‘¢+41ddrorqv--titoroa|oco|oaoi-¢onneport6d

Persomnel inspect missile silo and report
to MLO cause and effects of explosion en-
countered,

Press HAZARD LIGHT {Lch)i'ﬂiii""'l"'!l'l.l!i!iiiii!iliiilligreen

BMAT presses ABOVE GRD HAZARD LIGHT pushbutton
indicator to green signifying hazard has been
cleared, Absence of a red indication above
ground indicates that affected launcher is in
a normal condition,

- PrEES MSSIIIE AN‘D FAICILITY {me}'l."‘l‘.'l."l.l.li‘l‘.i.‘ll‘Green

BEMAT presses MISSILE AND FACILITY pushbutton
indicator to green, releasing hold, which
allows a launch countdown to be initiated,.

Mintenanceii’*’.i'.I"‘."II..i.I.‘l-"‘-l.'.'.".'.4....‘]...Performed

Required maintenance will be performed to
return wedpon system to normal operation,

Figure 4-13, Missile Silo Explosion (Sheet 2 of 2)
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Section IV

STEP

PROCEDURE

Note

All hazard actions and procedures will be at the
discretion of the MLO.

TOR BFTY {LEPC): x s s i o a5 8 Snnis 6405 4 5a a5 85 bomdin nnoa Red

LOX EMPTY red indication denotes that quantity
of liquid oxygen in lox storage tank (T-201)
is approximately 900 gallons or below.

1 Notified

BEMAT notifies MLO of indication received on
LCFC. -

LOX EMPTY signal, if received during a countdown,
causes automatic closure of FCV-301 and/or FCV-
307 and opening of FCV-302,

MLO initiates a manual shutdown if LOX LOADING
or LOX LOADED is not received due to a walid .
LOX EMPTY signal. 1If LOX EMPTY signal is
generated by the PLPS during the first hold
period, MLO must initiate RAISE LAUNCHER phase
immediately.

COUNEdOWN .t ettt i i s s taasacssosasenernnsasnasnnsnsssnas.Continued

MLO will evaluate the hazard and determine if
it will be feasible to continue countdown.

Figure 4-14. Lox Empty Propellant Terminal
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T.0. 21-8M68-1 Section IV

STEP PROCEDURE
Note
All hazard actions and procedures will be at the
discretion of the MLO.
1 EQUIP TERM BATTERY POWER. .....ccoieoverncccncesunnns ++..Red
BATTERY POWER red indicator lights steady red
indicating that first end cell of standby
batteries has been activated. This indicates
that 28 VDC rectifier A/E24A-4 has failed.
2 MLD oo s sunmana i sasaiosansosssdimsnnnsncnsensssss FTe e M Notified
Upon observing hazard, BMAT notifies MLO immediately.
Note
If countdown is in progress and has not proceeded
past first hold, perform steps 3 and 4. If count-
down has progressed beyond first hold, perform
only step 3.
j‘ col.ll'ltdm-...-.. ----------------- AR R R ...........Gﬂnl‘.iﬂuad
4

Personnel to level IV of equipment terminal.............Directed
Note
Refer to Section V for malfunction isolation.
BMAT will refer to malfunction chart to

troubleshoot indication and attempt to
return rectifier to proper operationm.

Figure 4-15. Battery Power, Equipment Terminal
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STEP

FROCEDURE

*3

Note

All hazard actions and procedures will be at the
discretion of the MIO.

All tasks preceded by an asterisk will be coordi-
nated with the MLO.

POWER HOUSE EMERGENCY (LCFC)...civvuvruvanann. P —— Flashing Red

The POWER HOUSE EMERGENCY indicator flashes red
and buzzer sounds indicating an emergency in
power house., BMAT silences buzzer, notifies
MLO of emergency indication, and then contacts
power house to inquire as to nature of
emergency. Power house will advise control
center of condition.

5L o, BESEWE Silenced
B s v 4 s w w m o e w8 B B AR E L&Y SR xS tht st s enanans Notified
Power house.....vuuuu.. trareenasana sssrrnrmssnassnasseeasCOntacted
Condition....covuvuuvan. ...;...........‘.........; ....... Reported
Note

If countdown is in progress, perform only step
6; at all other times perform steps 7 thru l4.

Countdown.......... cesarareaaas YRTETE B 8 8§ R senaressaassContinued

MLO will evaluate hazard and determine if it
will be feasible to continue countdown or
initiate shutdown. If shutdown is initiated,
perform steps 7 thru 14.

"Attention all personmnel, emergency in the power
house; standby for further instructions."................Announced

Persounel are directed to power house by MLO
to assist as necessary.

[Press HAZARD LIGHT (3) (LCFC)........ T80 mmm weessasssss, Red

BMAT presses all three HAZARD LIGHTS pushbutton
indicators indicating entire complex is in a
hazardous condition.

Figure 4-16. Power House Emergency (Sheet 1 of 2)
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T.0. 21-5M68-1 Section IV

STEP

PROCEDURE

10

11

12

13

14

Command post..,........... T T E R S S seresasasesnsasNotified

MLO notifies command post of hazard, all pertinent
facts, and request assistance if necessary.

POWER HOUSE EMERGENCY (LCFC).uivuvvumnunnnnnscnncsnnasas..NoOt Lighted
FENAL ahabiB. oow we cn o s 2 wwomwn v g 5 3 wwwas § 8 8 § #5 vsensasnsssReported

EPPT notifies the control center of final out-
come of condition that caused power house
emergency indication.

“Attenrion all personnel, power house emergency .
has been corrected”................. S00F £ B § B EEEE e e o .« . JAnmounced

Press HAZARD LIGHT (3) (LOFC) . v ens v enrccennceenannnns Green

When hazard has been corrected, EMAT will press
the ABOVE GRD HAZARD LIGHT pushbutton indicators
to green, signifying hazard has been cleared.
Absence of a red indication above ground indi-
cates hazard has been corrected and area is clear
for normal operation.

Hai“tenance-----nlcito-t---vmv-nnqoaoatn ------------------ Performed
EPPT supervises and assists maintenance

personnel in performing maintenance, if
required.

Figure 4-16. Power House Emergency (Sheet 2 of 2)
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STEP

FROCEDURE

All hazard actions and procedures will be at the
discretion of the MLO.

This procedure outlines the steps required of the EPPT
for restoring AC power to the complex in the event of
loss of all AC power.

Locate, isclate, troubleshoot, and correct
systeﬂl malfunctioni‘ililiii.ldd.dl‘liiliiiii‘l.dlIIIJ‘!J!O"Accomplished

EPPT visually checks annune Lator panel , switchgear,
and safety devices to determine the cause of
power failure,

Feeder circuit .breakers 2 thru S.ecsssesssesssnssnssssrsasslripped

EPPT manually trips feeder circuit breakers to
isolate feeders from bus bar.

Fire water pumps SWitChES.-;'---.------q--pdi--dt--i--tn-tlDFF

EPPT directs facility persommel to turn off fire
water pumps.

Standby generator on the line....eeveasasssssonssrssseessshocomplished

EFPT starts standby generator and connects
generator to the bus,.

Fire water jocKeY PUMDesserervosorunronenvenesssssesassesssotarted

EPPT directs facility persommel to start fire
water jockey pump.

Rﬂw water pumppcdididliilll.l.ltllt]iltli.!tllflOl.ll‘iill‘started

EPPT directs facility persomnel to start raw
water pump.

(VAFE, EAFB, BAFB, LAFE, MHAFE)
lej—ng‘ tower pumpsfiiilill‘iiil.l'"f"‘"f-""l'-'.‘..‘i‘..l.Started

EPPT directs facility personnel to start cooling
tower pumps.

Figure 4-17., Loss of All AC Power (Sheet 1 of 3)

Changed 17 January 1964 TOCN-1 (DEN-8)

4-46



T.0. 21-SM6B-1

Section IV

STEFP

FROCEDURE

10

11

12

13

14

15

L

chllltd WELeT PUMPG s s s wbamsm s s s s s s n g P s g B s s d bbb i b dmmmunn Starced

EPPT directs facility persomnel to start
chilled water pump.

Hot water Pu-pf"!I‘l!f+"l!!!#tl+t!ll+l-ti-t-r--r--a---qlstlrtﬁd

EFPT directs facility persommel to start the hot
walter pump.

mu’t fn“------lll‘-"--'-!"-FlF‘--F"-F-I-F-l-llli-l-l-iri-l-1lr-lllsmtad
EPFPT starts exhaust fan by clesing circuit breaker
and pressing START puahbutton, or by setting START
switch to START.

(LAFE 72&TH/T72Z5TH 50DM)
Condengay WAEBY PSP sorerricricireiransamurrenanssnsssdbBEEed

EPPT directs facility persconel to start
condenser water pump.

Water pressure on 81l SYaEEMB. s svrsosvrvoreersrinennens s Checked

EFPT and facility persennel wisually check
all water pressure Systems,

Swcond diegel engint.iciciissssisiissisisninimismmansessmss o 3EAEEEd

EPFT accomplishes the above by starting the
diesel eagine.

Parallel second gereratotec isssasissasisiiiesionmnnmens « o Accomplished

EFFT accomplishes the abowe by paralleling
generator to the bus.

Power house Intake air supply BN .e.eucsccscvnnsnsnasssaStarted

EFPT starts the imtake fan by closing circuit
breaker and setting START awitch to START, or
by pressing START pushbutien,

WAL ChlllSr:. s isieisiaisdasinddsdsbodssbnemiiminsesmns Starced

EFFT directs facility personnel to start
water chiller.

Figure 4-17, Loes of ALl AC Power (Sheet 2 of 3)

Changed 18 Wovesber 1963 TOCH-1 (DEE-=4)
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STEP

PROCEDURE

L8

19

Post diesel engine start checkouUleseissssssssssnssssnsssasshccomplished

FPPT will accomplish the above by using the post
diesel engine start checkout checklist.

Communication between the power house
and ﬂOntrﬂl CEntEr..,----o--otlillltl-f-vlltidtlillirl'liriEstabliHhEd

EPPT contacts control center to report status of
power house by using applicable communication net,

Feeder circuit breakers 2 thru 5 when directed
by control CEntEr.-ntro-----o-qqt&t;tclnirnnraiaoiilptq--o#Clﬂsed

EPPT contacts the control center to obtain status
of the affected launchers before closing feeder
circuit breakers.

Fire water pumps SWiEChES.-----ot-ooloo-------o-----lt-rr-oaﬂ

EFPT directs lacility persoonel to place fire water
pumps HAND-OFF-AUTO switches in AUTO position,

AlY systems withion the power T e s 75 & s 8 8 8 gpmones ¢ dalieeked

EPET and facility persemnel check all systems for
proper pressures, temperatures, and levels,

hppliCﬂbEU 10%5 and Eﬁrmﬂ-+i'rlblllif'i-fiililtill!#‘!'l'tlﬁnnﬂtatEd

Pigure £-17. Losa of All AC Power (Sheet 3 of 3)

Changed 17 January 1964 TOCN-1 (DEN-8)
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T.0. 2IM-HGM25A~1-1 (21-SM68-1) Section IV

STEP FROCEDURE

All hazard actione and procedures will be at the
discretion of the MLO.

This procedure applies when it is necessary for
two generators to be on the line during alert status
monitoring.

1 Power house intake alr supply fan . . . . . , ., . «. . . . « OFF

EPPT secures intake air supply fan by setting STOP
switch to STOP, or by pressing STOP pushbutton.

2 (EAFB, LAFB, MHAFB) 1
ELECtriCEl heater h'Dt water B}"Btﬂm. * ® ® = & = ® ® 8 # & GFF
EPPT secures electrical heater hot water system in
accordance with SAC CEM 21-SM68-2-24-( ).
3 Inform control center of emergeney. . . . . . . . . . . . . Accomplished
& Standby engine. . . . + « « 4 + 4 4+ s s 4 s s e s s o s » « Btarted

EPPT accomplishes above by starting the
standby diesel engine,

5 Parallel standby generator on the line. + + v v « « « s + 4 Accomplished

EPPT accomplishes the above by paralleling
generator to the bus.

6 Power house intake air supply fan . . . . . . . . . . . . . Started
EPPT starts intake air supply fan by setting
START switch to START, or by pressing START

pushbutton,

7 (EAFB, LAFB, MHAFB) |
Electrical heater hot water system. . . + « « +« + « . « . . Started

EPPT starts electrical heater hot water system
in accordance with SAC CEM 21-SM68-2-24-( ). I

] Post diesel engine start checkout . ., . . . . . . . . + « . Accomplished

EPPT accomplishes above by using post diesel
engine start checkout checklist.

Figure 4-18. Loss of One of Two Generators During Alert Status Monitoring
(EAFB, BAFB, LAFB, MHAFB) (Sheet 1 of 2)
Changed 13 March 1964 TOCN 1-1 (DEN-11) b4aly9



T.0. 21-5M68-1 Section TV

STEF FROCEDURE
9 All systems within the Power ROUSE........cveveeeanns... Checked
EPFT and facility personnel will check all
systeme for proper pressures, EempeTatures,
and levels.
10 Inform control conter emergency eorrected. .o i e v en s Accomplished
11 Locate, isolate, troubleshoot, and correct
aystem malfunetion. ... et ia i sy, Accomplizhed
EFPT accomplishes above by using portions of
Section ¥V and applicable SAC CEM manuala.
12 Applicable logs and FOrmMS: . e rrrnn s nns... ranrwasasss JANNOLAEED

Figure 4-18. Loss of one of Two Generators During Alert Status Menitering

(EAFB, BAFE, LAFR, HHAFE} (Bheet 2 of 2)
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T.D. 2l-8MES=1 Section IV

PROCEDURE

10

Hote

A11 hazard actions and procedures will be &t
the diseretion of the MLO.

Operating water chiller STOP pushbutton......sccoevavnnsas Pressad

EFPT directs facility personnal te stop operatimg
water chiller.

Inform contrel center of EEETEEMEY. . ... cossarassarrananns Accompl ished

EPPT contacts control center to report etatus of
power house by uwsing applicable commmicsation net.

Stﬂﬂdh}" -Il'lE'I.I'tE......aa-a-a-a-r.-a-r--r-r-r-.lr-l-r-l-dldJldIlllJllEtirtﬂd

EFFT accomplishes above by starting the standby
diesel engine.

Parallel standbY EeTETBLOT......coscssosaassssarsnnerrssshecomplished

EPPFT accomplishes above by paralleling generator
to che bus.

Water chiller START pushbubtofis.uessesrarssvssscsssssssssss FERESED

EFPFT directs facilicy persennel co start
water chiller.

Poet diesel engine start checkouf.s.isciccvevsanarnnnn.n.Aecomplished

EPPT accomplishes above by using post diesel
engine start checkout checklist.

4ll systems within the power house,........ceveeveoases.. Checked

EPPT and facility personnel check all aystems
for proper pressures, temperatures, and levels.

Inform control center amergency corrected................ +Accompl Lahed
Locate, isolate, and troubleshoot sysces,.................Accosplished

EPPT accomplishes above by using portions of
Section V 2nd applicable SAC CEM manuals.

Applicable forms and LogS...cccccosesmsasaarnnnesisas s hanotated

Figure %-19. Loas of One of Two Gemerators During Alert Status Monitoring

(LAFB 724TH/725TH SQDN)

Changed 1B Wovember 1963 TOCH-1 (DEN-4)
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T.0., 21-5M68-1 Section IV

STEP PROCEDURE

Note

All hazard actions and procedures will be at
the discretion of the MLO.

1 Operating water chiller STOP pushbutton....... erassesesess PrOSSEd

EPFT or facility personnel immediately stop
operating water chiller by pressing STOP

pushbutton,
2 Inform control center of emergency and to
continue countdown. ......veeeee. trerenmersparravansdssvassACComplished
3 First ite ha'nk-' ----- ?‘-4'#'f'!"!!!!f#'!#!!i!li--l-i-'i-.‘i'qﬂnLine

EPPT directs facility persennel to place first
ice bank on line.

4 Monitor chilled water temperature, ice bank
water level, and add ice banks as required.......s.e......Accomplished

5 Applicable logs and FOorms,...vevivvuvirrarsonnesasersssssdnnotated

Figure 4-20. Loss of One of Three Generators During Countdown
(LAFB 724TH/725TH SQDN)

Changed 18 November 1963 TOCN-1 (DEN-4) 4=52



T.0, 21-8M68-1 Section IV

STEP PROCEDURE
Note
All hazard actions and procedures will be at the
discretion of the MLO,
1 Alert signal,.....voveeeues Sk & b B E ESAGLEE B B 8 wsEnee ¢ a8 wonewBEadved
2 Operating water chiller STOP pushbutton..........s......Pressed
EPPT directs facility personnel to stop
operating water chiller by pressing STOP
pushbutton.
3 "Fﬂwr h.mlﬂ-e GO' to CUI!'I.T.'I.'O]. Cﬂﬂt'ﬂr”....-..s--.--.--c..-q-qneportﬂdl
EPPT will be on the communication net and after
all meters have been monitored, will report power
house GO to the control center.
I‘ First icebankn. lllllllllllll R R R A R AR E R R R R m Line
EPPT directs facility persomnel to place
first ice bank on line,
5 Monitor chilled water temperature, ice bank

water level, and add ice banks as required..............Accomplished

Figure 4-21, Two Generator Countdown (LAFB 724TH/725TH SQDN)
4-53



T.0. 21~-5M68-1 Section ..

STEP PROCEDURE
Note
All hazard actions and procedures are at the
discretion of the MLO,
1 Inform control center of emMErgency...vieeesssssssessss Accomplished
-2 Locate, isolate, troubleshoot, and
correct system malfunction.....vevevuvennnne versssssAccomplished
EPPT visually checks the annunciator panel
and feeder (a) safety devices to determine
the cause of power failure.
CAUTION
Do not restore power to launcher areas until di-
rected by control center, Failure to heed this
caution may result in damage to equipment,
3 Power to affected launcher areas......... tesresssssaess Restored

EPPT contacts contrel center to determine
status of affected launcher (a) before
closing launcher feeder air circuit breaker.

Figure 4-22, Loss of Launcher Feeder AC Power
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T.0. 21M-HGM25A-1-1 (21-SM68-1) Section IV

STEP ) PROCEDURE
All hazard actions and procedures are at the discretion
of the MLO.
Locate, isolate, troubleshoot, &nd correct system '
mal function.
1 Fire water pumps HAND=OFF-AUTO switchesS.....vevvsvsn... o oo OFF
2 Power house feeder air circuit breaker.............. I Closed
3 Fire water JocKey PumMpP....seevroctiencncesnnronnrosnssonness Started
EPPT directs facility personmel to start the fire
water jockey pump.
4 Raw water pumb...:..:..........;............... ........ s+v...0tarted
EPPT directs facility personnel to start the raw
water pump.
5 (LAFB 724TH/725TH SQDN) Condenser water pumps....... e+1e4...5tarted
EPPT directs facility personnel to start the
condensor water pumps.
6 (EAFB, BAFB, LAFB, MHAFB) Cooling LOWer pumps............ .+ .Started
EFPT directs facility personnel te start the
cooling tower pumps.
? Ghllled Wﬂter purﬂpitoltattircucuoquolta ---------- Frr s rawaa . started
EFPT directs facility personnel to start the
chilled water pump.
8 Hatw-‘iterpump..-..-“-----...”-““u........... ....... ..4.Sfarted
EPPT directs facility personnel to start the
hot water pump.
9 Exhaust fan.,.......... Perareressabsasavatensasarasaneas s Otarted
EPPT starts exhaust fan by closing circuit breaker
and pressing START pushbutton or by setting START
switch to START.
10 Water pressure on all systems.................. sreseanssiasChecked
EPPT and facility perscnnel visually check all
water system pressures.

Figure 4-25. Loss of Power House Feeder AC Power (Sheet 1 of 2)

Changed 10 April 1964 TOCN 1-1 (DEN-13)
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T.0. 21M-HGM25A-1-1 (21-5M&S8-1) Section IV

STEP

PROCEDURE

11

12

13

14

i5

16

Power house intake air supply fan..... W RS R E S S S G Started
EPFT starts the intake fan by clesing circuit
breaker and setting START switch to START or
by pressing START pushbutton.

Water chilleT  wweeroeus romww v s ¢ 0a awwws i 5 5 5 5 saaes g ek swennenneStarted

EPPT directs facility persommel to start the
water chiller.

ColErn]l CEEBE o sww o o o v o o o s @ 4 somre a0 § g §FE 0EF § 8 8 § 5 Contacted
EPPT contacts control center to report status
of power house by using applicable communication
net.

Fire water pumps HAND-OFF-AUTO switches......cevuvvureesssss AUTO

EPPT directs facility personnel to set fire
water pumps HAND-OFF-AUTO switches to AUTO.

All systems in power houSe.........cvciviviraasannnnnnrss . ..Checked

EPPT and facility personnel check all systems
for proper pressures, temperatures, and levels,

Applicable logs and formS...covvivrivrevunrnanernsannacanans Annotated

Figure 4-23. Loss of Power House Feeder AC Power (Sheet 2 of 2)

Changed 10 April 1964 TOCN 1-1 (DEN-13)
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T.0. 21-SM68-1 Section IV

STEP PROCEDURE
Note
All hazard aections and procedures are at the
disecretion of the MLO,
1 Inform control center of BMETEENCY . versanrsvnsnnnesass Aocomplished
2 Locate, isolate, troubleshoot, and correct
ByStEm ma[fun'Ctiﬂn--onqnnonc-olon-uc.ta--.;|¢;..........ACC0’mPIiBhEd
EPPT visually checks annunciator panel
and feeder safety devices to determine
cause of power failure.
CAUTION
Do not restore power until directed by control
center. Failure to heed this caution may result
in damage to equipment.
3 Control center feeder air circuit breaker.,....... essssa.Closed

EPPT contacts control center to determine
status of control center before closing
contrel center air circuit breaker.

Figure 4-24, Loss of Control Center Feeder AC Power
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T.0., 21-5ME68-1 Section IV

STEP

PROCEDURE

Hote

All hazard actions and procedures are at the
discretion of the MLO.

Inform control center of emergency............ seenes s Accomplished

(LAFB 724TH/725TH SQDN only) Dampers in
intake air facility..........ovuvvnn, sessscesnsien..Blocked Open

EPPT will accomplish above by placing blocks
in intake air facility dampers to open
position.

Locate, isolate, troubleshoot, and correct
system malfunction........ .. iiinnnr e, «vrsee.JAccomplished

EPPT will accomplish above by using
portions of Section V of this manual
and applicable SAC CEM manuals,

(LAFB 724TH/725TH SQDN only) Bloecks
I COMDRIE i o v g s 6im v 6 5§ Somstion v n 5 @ 9 et K 8 s % R € S Removed

EPPT will accomplish above by removing
blocks from intake air facility dampers,

Intake fan START pushbutton..... A T P .. Pressed

EPPT starts intake fan by pressing
START pushbutton.

Figure 4-25, Loss of Power House Intake Fan
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T,0. 21-SME8~-1 Section IV

STEP

FPROCEDURE

Note

All hazard actioms and procedures are at the
discretion of the MLO.

Inform control center of emergency....ccvvveenesnsees. Accomplished
vﬂnﬂs on QXhaust fa"--t-!-tht*t-i!i!'!orvrlouoliitit't Locked Dpen

EPPT facility personnel accomplish the above
by locking exhaust fan vanes in open position,

Locate, isolate, troubleshoot, and correct
system malfunction.,...cceeevenssnasnsnsaansavassssssssss Accomplished

EPPT will accomplish the above by using portions
of section V of this manual and applicable SAC CEM
manuals.

Vanes on exhaust fan,.......ccvicvvennnssnrsarennnsss. Unlocked

EPPT facility persomnel will accomplish the above
by unlocking exhaust fan vanes.

Exhaust fan--------t'---c-o-c-oo-o-oo.+.+......,...... Started
EPPT/Facility personnel start exhaust fan by closing

circuit breaker and setting START switch to START
or pressing START pushbutton.

Figure 4-26, Loss of Power House Exhaust Fan
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T.0. 21-5M68-1 Section IV

STEP ' PROCEDURE

411 hazard actions and procedures are at the
discretion of the MLO.

1 (LAFB 724TH/725TH SQDN) Manual throttle control
1Ever -------------------------- B R E A R e R B R mE e .;.STOP

EPPT manually places throttle contrel lever
to stop position,

2 EI{ERGENEY STOP Pushbuttﬂn llllllll .------------”...........Pressed
EPPT manually presses EMERCENCY STOP pushbutton
on engine control console and visually checks

fuel contrel linkage to insure fuel rack is in
the decreased fuel position.

Note

Step 3 is to be performed only if step 2 does
not effect an immediate decrease in engine RPM,

3 COp into air intake....... Tt i bibesteraaneesinnanaan veeesInjected
As a last resort, EPPT will use an ax to chop a hole

in engine intake flex duct near the turbocharger in-

take and inject CO, from a fire extinguisher. It will

take a minimum of three €09 bottles to effect engine
shutdown.

WARNING
If all prerequisites for stopping runaway engine
are complied with an engine has not reduced

speed, evacuate the power house,

4 Engine Stopped...vesevirannarnanansrnnss

.................... Verified
EPPT visually verifies that engine has stopped.

5 Inform control center of emergency............ vassreansasAccomplished

6 Locate system malfunction...ouuueeinernronnnnarnnnns svs0s. Accomplished

7 Damage to engine and generator......... trrrrasaana A——— +Evaluated

EPPT will visually analyze extent of damage to
affected equipment but will not disturb any
equipment until directed by investigating personnel.

Figure 4-27. Diesel Engine Run-Away (Sheet 1 of 2)
Changed 3 January 1964 TOCN-1 (DEN-6) 4=50



To Or 21'&&&8-1 Section IV’

STEP FROCEDURE

8 Applicable logs and formS.....vevevuvuvsnnannas sessseersassAnnotated

Figure 4-27. Diesel Engine Run-Away (Sheet 2 of 2)
Changed 18 December 1963 TOCN-1 (DEN-5) 4-60




T.0. 21-SM68-1 Section IV

STEP FROCEDURE

Hote

All hazard actions and procedures are at the
) diseretion of the MLO.

1 Inform control center of power house fire..................Accomplished

The EPPT/facility personnel contact control center
using quickest method possible.

1.1 Power house intake fan OFF......civunrnraiavinorenanannus Accomplished
2 Locate source Df firE ............ li-li-c-i1-!!!l-!li'-lflf!l!l!l!AccampliShEd
EPPT/facility personnel determine what type of fire

(A, B, or C) has occurred, and take immediate action

toe combat fire.

3 Isolate all equipment to affected area...........veoviinnnn Accomplished

EPPT/facility personnel accomplish above by
isplating affected area.

4 Cortective action. .. crvirsvanrsrrrarearesssiasasecisssanss Started

Control center dispatches fire control team to
assgist in combating fire.

5 Damage to equipment.........ccveociiiiiiaana, vesessanasssessEvaluated
EPPT/facility personnel visually analyze extent of

damage to affected area/equipment but will not

disturb any equipment until directed by investigating

personnel.

6 Power to all operating equipment.........c-ccoicionnnns ....Restored

EPPT/facility persommel restore power to any
operating equipment that was not damaged by fire.

7 Control center informed of SEAEUS. s rssrsrnnesiarornseenes Accomplished
EPPT contacts control center and reports status of
power house/associated equipment by using applicable

communication net.

8 Applicable logs and forms........ R T PR LR Annotated

Figure 4-28. Power House Fire
Changed 5 November 1963 TOCN-1 (DEN-3) 4-61



T;D.lZI-SHEB-l Section

Iv

STEP PROCEDURE
Note
All hazard actions and procedures are at the
discretion of the MLO,
1 GENERATOR and EXCITER air circuit breaker checkout......Accomplished
2 Standby diesel engine...csessersnsnisnsssvonserssscenssns Started
3 Insert synchroscope key and position to ON......... + s sssAccomplished
4 Manual field rheostat to 35 VDC......... ssssssssasnnsasROtated CCW
5 Field circuit breaker...ieueisuecaseersssnssnnssssnssesns.Closed
CAUTION
Manual field rheostat must be rotated slowly to
prevent damage to oncoming voltmeter.
6 Manual field rheostat full CCW......... sesarnssensnssassBotated
7 Governor motor control to 60 CPS. ... .eeesenanersnnnnnnes Adjusted
8 Regulator preset rheostat to 2400 volts, ....uvevwnuenn . .Ad justed
9 Generator circuit breaker.......evvuvue.. YR T & E B .Closed
10 Frequency and voltage......... R F B S MY N E 2 E L eessasAdjusted
11 START-RUN switch,.u.evuvnss. VTR & B B e P -1

Figure 4-29, Single Generator Operation
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Section IV

STEP FROCEDURE
Note
All hazard actions and procedures are at the
discretion of the MLO.
1 Throttle control lever.....oeceseessransssssrsessnsnsssas 0IL
CAUTION
Hold throttle contreol lever as required to pre-
vent engine from accelerating too fast when
starting air valve is pulled.
2 Starting air valve., . ...cvvcesennanna e eeransnaanansn vess Pulled
Hote
Engine starts at approximately 450 RPM and
governor takes over.
3 Throttle contYol leVer...ussoeeerneesncssssssanssennnnns RUN
& Engine conscle power sSupply Switch. ...u.eveveseesonsnnsss OoN

Figure 4-30,

Standby Diesel Engine Manual Start (LAFB 724TH/724TH SQLN:



T.0, 21-5M68-1 Section V
Paragraphs 5-1 to 2-10

SECTION V
COMBAT CREW MALFUNCTION ISOLATION
5'1. SCUPE.

5-2. This section contains missile combat crew procedures for isolating, to the
component level, those malfunctions that may occur during the countdown. Most of
the malfunctions listed are theose which the combat crew will be able to isclate and
take positive corrective action during the first first hold period (T-280). This
analysis is based on the following assumptions:

a. All situations cannot be covered by procedure and corrective action because
malfunction isolation of various situations depends on the combat crew's weapon
system knowledge. The malfunction procedures are guides only and are not a
substitue for good judgement.

b, Corrective action may differ between an exercise mode of operation and an
EW0 mode of operation.

c. Manual operating procedures override automatic operation and are provided
as an emergency means of operating a system if the automatic mode fails during a
launch countdown.

d. The system configuration will not be changed.

5-3. MALFUNCTION ISOLATION,

5-4. This section presents the procedures to be used in analyzing malfunction in=-
dications which may appear on the launch complex facility console and/or the launch
control console., During a countdown without TV monitoring, the first indication of
a malfunction will appear on these consoles. This section also contains the neces-
sary corrective actions to be taken for finding and correcting the malfunction.

The more common subsystem malfunctions are analyzed, where an automatic subsystem
checkout can be performed during a hold time, and the correction procedures are
indicated in the corrective action column. Where corrective action is indicated,
complete if possible and resume countdown.

5-5, MALFUNCTION ISOLATION OF PROPELLANT LOADING AND PRESSURIZATION SYSTEM,

5-6, Figure 5-1 through 5-7 cover malfunctions and analysis of the propellant
loading and pressurization system. :

5-7. MALFUNCTION ISOLATION OF ELECTRICAL SYSTEM.

5-8. Figures 5-8 through 5-11 cover malfunctions and analysis of the electrical
system.

5-9. MALFUNCTION ISOLATION FLICHT CONTROL SYSTEM,

5-10., Figure 5-12 covers malfunctions and analysis of the flight control system.

Changed 3 January 1964 TOCN-1 (DEN=-6) 5-1



Paragraphs 5-11 to 5-16

5-11. MALFUNCTION ISOLATION OF RVS -AND GMIS,
5-12. Figure 5-13 covers malfunctions and analysis of the RVS and GMIS.
5-124. MALFUNCTION ISOLATION FOR LAUNCHER,
5-12B. Figure 5-13A covers malfunction and analysis for enabling the two remaining
launchers when one launcher has malfunctioned and stopped in an intermediate posi-
tion.
5-13., MALFUNCTION TSOLATION FOR GUIDANCE.
5-14, Figures 5-14 through 5-37 cover malfunctions and analysis of the ground
guidance system. If a malfunction occurs that is not covered or cannot be
corrected by the malfunction analysis procedures, the GEO will repert an indefinite
hold to the MLO and proceed to the following technical orders for further analysis
and troubleshooting:

a. T.0, 21=8M8~2J=T7=1=1, countdown trouble analysis.

b, T.0, 21=-5M68-2J-7-1-1, handover countdown trouble analysis.

¢, T,0. 21-8SMh8-2J-6-3, computer power trouble analysis,
5-15. MALFUNCTION OF POWER HOUSE.

5-16. Figures 5=-38 covers malfunction analysis of the power house.

Changed 3 January 1964 TOCN-1 (DEN-6) ' 5-2
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SECTION VI
OFERATING LIMITATICNS
6-1. SCOPE,

6-2, This section describes procedural limitations to pre-launch, launch, and post=-
launch operations as imposed by equipment design. The equipment design limitations
make it mandatory in some areas to adhere strictly to prescribed procedures, while
in other areas certain deviations are permissible in view of the flexibility of de-
sign. In future issues of this manual, the scope of this section will be enlarged
as information becomes available.

6-3. WEATHER LIMITATIONS

6-4. Launcher system operation should not be attempted under any of the following
weather conditions due te launcher limitatioms:

a. Launcher platform motion with wind in excess of 60 MPH at 10 feet above
ground level for an EWO launch. For peacetime exercises, maximum allowable wind
velocity is 50 MPH including a maximum gust factor of 20 MPH,

b. Opening of missile silo doors with ice in excess of 2 feet thick on doors.

¢, Opening of missile silo doors with snow in excess of 15 feet deep on doors,

6-5. Launcher system operation may be erratic if exercise is attempted under
conditions beyond the following design requirements:

a, Rain in excess of 5 inches per hour.

b. Rain in excess of 3 inches per hour with wind in excess of 40 MPH at 10 feet
above ground level, : '

c¢. Temperature in excess of 125° (in silo).
d, Temperature below -359F (in sile).
H%HEIHG

Prior to lowering of launcher during winter wonths after
extended periods of an up and locked condition, all excessive
ice and snow must be removed from the flame deflector area,
corner lock area, and closure door areas,

6-6. POWER HOUSE,
6-7. ONE GENERATOR OPERATION,

6-8. In the event there is only one operational Eenerator available for an EWO
launch, coordination is essential between the EPPT and MLO before starting or end-
ing'a function to insure the following:

a, Starting amperage within operating limits.
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b, Isolation of non-essential operating equipment from the system,
6-9. DIESEL FUEL OIL SUPPLY.

6-10. Due te the configuration of the fuel oil storage tanks, it is mandatory
that a minimum of 5000 gallons of fuel oil be maintained in one of the tanks to
assure a successful EWO launch.

6-11, ICE BANKS,

6-12, 1If water chillers cannot maintain the desired temperature, the ice banks
will supplement for a period of approximately 12 hours of continuous operation,

6-13, COUNTDOWN LIMITATIONS,
6-14, FIRST HOLD PERIOD,

6-15, The permissible duration of the first hold periocd is primarily determined

by time requirements of lox boil-off and lox handling facilities, The design limit
of one hour for the maximum hold makes allowance for lox recycle and for variatioms
in the time elapsed since the last refilling of the lox storage tank. It has been
determined that after loading and unloading lox, and after a one-hour delay, there
ig still enough lox available for reloading and for a successful launch even i1f 10
days have elapsed since the lo¥ storage tank was last refilled. Therefore, exten-
sions beyond the cne-hour time limit for the first hold are permissible under
favorable circumstances.

6-16. Figure 6-1 presents chart-form data for computing maximum hold time for the
first heold., Plots are provided for hold times with and without recycle, 1In this
case, lox and nitrogen remaining in the storage facilities are the primary limiting
factors, The sample shown depicts a condition where 10 days have elapsed since the
-storage facilitess were last refilled, Entering this 10-day figure in the chart
results in approximately 170 minutes of hold time available and still retains the
recycle capability, In this case, lox is the limiting factor. The sample alos
shows that if recycle was not required, the hold could be extented to 210 minutes,
In this case, nitrogen is the limiting factor,

6-17. SECOND HOLD PERIOD.

6-18. The second hold period is limited to a much shorter time delay than the first
hold. 1In this case, the missile is above ground without air conditioning or lox
topping and the missile lox tanks are pressurized. This hold period has been given
g maximum time limit of 30 seconds, is based on a reliability confidence factor of
the particular missile being launched, and is related to the net positive suction
head pressure available at the Stage IT lox pump when the Stage II engine is fired.
Any delay in pressing LAUNCH from green to white, at the moment LAINCH indicates
green, tends to decrease this confidence factor by causing a possible decrease of
net positive suctiom head pressure at Stage II lox turbine pumps, This delay could
cause cavitation of the turbine when the engine is fired.

6-19. If the launcher is not up and locked within 30 seconds after T-41, an
automatic shutdevm will oceur,

6-2
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6-20. LAUNCH PLATFORM RAISING AND LOWERING.

Note

Al1 T times referenced in this section are approximate
times,

6-21. If RAISE LAUNCHER or LOWER LAUNCHER pushbutton on launch control console
(LCC) is pressed for ome of the three launchers, the two remaining launchers of the
complex are disabled; that is, neither one can be raised or lowered until re-enabled
by an automatically sequenced signal,

6-22. Therefore when launch countdown is initiated simultanecusly on all three
launchers and carried through the load propellants phase to the first held, only one
of the three launchers can enter the raise launcher phase. After RAISE LAUNCHER
pushbutton is pressed for the first launcher, the second launcher cam enter the
raise launcher phase only after a minimum first hold period of 450 to 480 seconds.
First hold varies depending om the length of time the missile being launched remains
in second hold. The third launcher will be held in first held for anm additional
minimum period of 450 to 480 seconds before entering the raise launcher phase.

6-23. If, during simultaneous propellant loading on all three launchers, a
malfunction imposes an extended first hold on any one of the three launchers, the
raise launcher phase on one of the two remaining launchers can be initiated immedi-
ately after termination of the load propellants phase. The raise launcher phase on
the second remaining launcher can be started 450 seconds thereafter. If the mal-
function on the first launcher is eliminated in less than 900 seconds, this
launcher will have to remain in the hold position until 900 seconds have elapsed.
However, the minimum total period of launching all three missiles will remain the
same .

6-24. If lower launcher phase is initiated, after firing the first of three
missiles, the raise launcher capability of the other two launchers is disabled
until the lowering of the empty launcher is complete. This delays initiation of
the raise launcher phase for the next missile by approximately 11 minutes beyond
the normal delay.

6-25. 1f lower launcher phase on the first launcher is not initiated prier to
T+170 the raising of the two remaining launchers is enabled, provided both have
gone through the lead propellants phase.

6-26. If shutdown occurs between first hold amd second hold, the launcher is
lowered automatically. If launcher is up and locked and shutdown occurs between
second hold and prior to lift off (explosive bolts not fired) the LOWER LAUNCHER
pushbutton must be pressed to transfer the shutdown signal to the launcher comtrol
system to lower the launcher.

6-27. 1If shutdown occurs after the Stage I engine has been fired but prior to
migsile in flight, the engine compartment water spray signal is generated. This
signal will be interrupted to turn off the water spray upon receipt of start
LOWER LAUNCHER command from the LCC or the water spray will be turned off
automatically at T+303 signal from the launch sequencer,

6-4
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6-28. LAUNCHER PLATFCORM OPERATING WEIGHT LIMITS.

6-2%9. The following is a summary of launcher platform gross weight limitaticns. |
Il these weight limits arc exceeded, operation of the launcher platform is
considered unsafe.

Note

The operation with fuel only test tool (figures 6-2 and
6-3) is applicable to automatic sequence only.

5-2%A. UNSAFE LAUNCHER PLATFORM RAISING LIMITS.

a. (Operational bases) Raising launcher platform with lox or dual propellant
loads between 70,000 and 160,000 peounds.

b, (VAFB) Raising launcher platform with lox or dual propellant loads between
60,000 and 150,000 pounds.

c. (Prior to incorporation of TCTO 35M3-2-4-529.) Raising launcher platform with
fucl load oenly.

G-29B. UNSAFE LAUNCHER PLATFOBM LOWERING LIMITS.

1

a. (Operational bases) Lowering launcher platform with lox or dual propellant
loads between 140,000 and 160,000 pounds.

b. (VAFB) Lowering launcher platform with lox or dual propellant loads between
120,000 and 150,000 pounds.

6-29C., LAUNCHER PLATFORM EMERGENCY LIMITS.
WARNING

Those conditions marked EMERGENCY (figures 6-2 and 6-3) |
produce high motor pressures. Insure that the condition

is an actual emergency before operating with these

loadings. Do not operate launcher platform in area

marked UNSAFE.

a. (Operational bases) Under emergency conditions only, the launcher platform
may be lowered with either lox only or dual propellant load conditioms with total
weight in the range from 20,000 to 140,000 pounds.

b. (VAFB) Under emergency conditions only, the launcher platform may be lowered
with either lox only or dual propellant load conditions with total weight in the
range froem 20,000 to 120,000 pounds,

6-40, All pessible missile propellant loadings and safety features for raising
and lowering the launcher platform are shown in figures 6-2 and 6-3. ]

6-31. Reduction (boil-off)} of weight will be determined by the length of time a |

missile is maintained in a hold condition. If missile contains lox only, maximum
hold time is one hour. If this time is exceeded, all lox must be beiled off beforel

Changed 10 April 1964 TOCK 1-1 (DCN-13) 65
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lowering the launcher platform since there is no way of determining the weight of I
the migsile. If missile contains dual propellants, maximum hold time is B hours.

If this time is exceeded, all lox must be boiled off before lowering launcher
platform.

Changed 10 April 1964 TOCN 1-1 (DEN-13) 654
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CAUTION

For a topside hold exceeding one hour, the inclined locks
must be checked to verify that lock drift has not exceeded
one-half inch., If this drift value has been exceeded, the
lox load must be dumped or allowed to boil off prior te
lowering of the launcher platform. With fuel load omly
remaining, lowering will be accomplished under emergency
conditions. This check is required to preclude excessiwve
movement of the erib with possible attendant damage to
launcher platform and facility equipment.

6-32, TARGET SELECTION.

6-33, Target selection camnot be changed after T-80 during the countdown. There-
fore, it is recommended that all target selection be completed prior to initiation
of the raise launcher phase.

6-34. GGS MALFUNCTION OR NOT=-READY,

6-35. GGS malfunction, or not-ready, does not immediately affect the ability to
initiate 2 countdown, However, launch countdown cannot proceed beyond the second
hold until the guidance malfunction is corrected, or unless handover has been
initiated, A GGS not-ready indication after pressing of the LAUNCH pushbutton
automatically initiates 2 shutdown.

6-36. HANDOVER OR SHUTDOWN,

6-37. The decision as to whether shutdown or handover action is to be initiated
depends on the particular countdown phase at which GGS malfunction occurs, on the
time delay required for establishing backup guidance availability, and on the
average time delay to be allotted to verbal communication via voice link with the
backup GGS5, As a general limitation, it has been established that no handover
procedures should be attempted on any launcher which has advanced past the first
hold stage of its countdown when GGS malfunction oeccurs.

6-38. RADAR SURVEILLANCE SYSTEM.

6-39. System and component climatic and environment limitatieons for the radar
surveillance system anti-intrusion equipment operations are as follows:

a, Ambient operating temperatures =40 to +140 degrees F (-40 to +60
degrees C)

b. Humidity Refer to Milltary Standard

. Barometric pressure (in operation) As prevelant from sea level to

6000 feet (altitude)

d, Wind loading 52 knots with ice, 75 knots without
ice
e, Ice loading 2 inches of ice, measured radially

6-7
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SECTION VII

CREW DUTIES
7-1. SCOPE,

7-2. This section contains a description of the responsibilities of each missile
combat crew member in operating and maintaining the missile complex. The duties
of each crew member include a discussion of their primary and secondary functioms.

7-3. GENERAL,

7-4. The Titan I missile combat crew is comprised of a missile combat crew command-
er (missile launch officer or guidance electronics officer, depending upon
senfority), missile launch officer (MLO), guidance electronics officer (GEO),
ballistic missile analyst technician (BMAT), missile maintenance technician (MMT),
and two electrical power production technicians (EPPT). The six crew members of the
missile combat crew have certain specific duties that must be performed in maintain-
ing and operating the launch complex. A crew member may be called on to perform
other than his normal duties if an emergency arises during standby, countdown or
abort; or if a malfunction occurs during a tactical countdown,

7-5, MISSILE COMBAT CREW COMMANDER (MCCC).

7-6. The MCCC is the senior officer of the missile combat crew. He is responsible
for conducting the crew coordination, crew changeover, and when necessary, safety
briefings. He will make EWO assignments and insure daily performance of the weapon
system verification checklist., The MCCC controls access to the launch complex,
launch emplacements, and the upper level of the launch control center. He will
assume the responsibilities of the complex commander during his absence. He will
direct all combat crew activities, verify complex configuration, and insure ade-
quacy, currency and adherence to opﬂratianal technical orders and checklists. He
is responsible for insuring immediate EWO reaction capability, adherence to the two
man policy, and compliance with JCS weapon system safety rules. The MCCC is also
responsible for insuring timely completion of crew training raquiram&nts and for
maintaining a high degree of crew professionalism.

7-7. MISSILE LAUNCH OFFICER (MLO).

7-8. The MLO is responsible for copying, decoding and authenticating fast reaction
messages and determining if a launch exercise countdown is authorized to proceed.
The missile launch officer will always assume the responsibilities of the MCCC
during performance of weapon system verification, launch countdowns and exercises.
In addition the MLO is responsible for the following tasks:

a. Manning the launch control console during countdown,

b. Reviewing logs, charts, status boards, and other information applicable to
the status of the complex.

c. Reviewing applicable AFTO 200 series forms.

d. Coordinating all required maintenance actions/functions with the maintenance
officer/supervisor.

7-1
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e. ﬁgviewing operational checklists/technical data applicable to his crew station
for currency and completeness.

f. Performing and coordinating his portion of the positive control changeover
with the GEO.

g. Coordinating with command post on effective changeover and applicable count-
down times,

h. Announcing his assumption of command over the public addreas system after
crew changeover.

1. Adhering to JCS safety rules.

). Participating in all crew briefings.
7-9. GUIDANCE ELECTRONICS OFFICER {GEO}.
7-10. The GEQ is responsible for copying, decoding and authenticating fast reaction
messages. He will insure the guidance countdown is started at the proper time and
the correct trajectory kits are inserted for launch/exercise. In addition the GEO
is responsible for the following tasks:

a. Manning the missile guidance console during countdowns and readiness
moni toring,

b. Performing weapons system verification checklist and insures the guidance
system is maintained in a readiness condition,

¢, Reviewing operational checklists/technical data applicable to his crew station
for currency and completeness.

d. Performing and coordinating his portion of the positive control changeover
with the MLO. .

e. Manning the launch contrcl console in absence of the MLO.
f. Performing malfunction analysis as required.

g. Reviewing applicable AFIO 200 series forms and coordinates with maintenance
for necessary corrective actionm.

h. Jointly responsible with the MLO for adhering to JCS safety rules,
L. Participating in all crew briefings.

7-11. BALLISTIC MISSILE ANALYST TECHNICIAN (BMAT).

7-12. The BMAT monitors the launch complex facilities console during alert status
monitoring and launch countdown. The BMAT is also responsible for the following
tasks:

a. "Visual monitoring of countdown sequence and performing malfunction analysis
on the missile systems and all assoclated AGE and AOE.

7-2
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b. Operating and assisting in maintainiog AOE during alert status monitoring.
c. Performing weapon system status wverification.
d. Coordinating checklist functions,

e, Reviewing AFTO series 200 Forms and coordinating with maintenance for neces-
sary corrective actiom.

f. Copying, decoding and authenticating fast reaction messages.
g. Acting as back-up operator for the launch contrel console (LCC).
h. Troubleshooting all sub-systems as required.

i. Performing sub-system checkouts and providing maintenance assistance as a
secondary function when directed by the MCCC.

7-13. MISSILE MAINTENANCE TECHNICIAN {MMT),

7-14, The MMT monitors AGE during alert status monitoring. He follows the count-
down sequence and assists in malfunction analysis as required. In addition the MMT
is responsible for the following tasks:

a. Acting as back up operator for the LCFC, and assisting the electrical power
production technicians as required,.

b. Monitoring the PLPS on TV surveillance cameras during propellant loading
exercises,

c. Supervising post shutdown procedures for accomplishment of missile helium and
lox unloading, utilizing recyecle procedures from appropriate functiomal checklists,

d. Performing sub-system checkouts and provides maintenance assistance as a
secondary function when directed by the MCCC.

7-15. ELECTRICAL POWER PRODUCTION TECHNICIANS (EPPT).

7-16. The two EPPT are responsible to the MCCC for the operation of the power
generation, distribution, and associated equipment. 1In addition, the EPPT are
responsible for the following tasks: :

a, When an exercise is directed by the MLO, the senior power production tech-
nician will immediately take control of all activities and functions in the power
house. He will remain in control until the exercise has been terminated or until
returned to normal status by direction of the MLO.

b. Advising the MLO on status of equipment throughout the power house,.

c. Maintaining and completing applicable forms as directed by AFM-66-1, T,O,
00-20E-1, AFR-91-4, applicable SAC supplements, and applicable SAC CEM manuals.

d. Assisting maintenance dispatched personnel in accomplishing maintenance, when
these duties do not interfere with his alert duties and after coordinating with
the MLO.

7-3



AEROSPACE GROUND
EQUIPMENT (AGE):

AFROSPACE OPERATING
EQUIPMENT (AQE):

AFC:

AFSC:

ATRFRAME :

ALERT STATUS
MONITORING:
AME- COTAR:

APS:

ARMING:

ATTITUDE:

BACKOUT:

T.0, 21-5M68-1
ABORT /BACKOUT :

GLOSSARY
A
Stopping a missile coﬁntdﬂun sequence.
Atomic energy commission.

The equipment other tham operaticnal which is required
to inspect, test, adjust, calibrate, appraise, gage,
measure, repair, overhaul, assemble, disassemble,
transport, record, store, actuate, or otherwise maintain
the operating status of the airborne vehicle AQE, and
guidance station equipment.

The ground equipment which is the functional part of the
weapon system of support system and which operates with
the missile in the performance of the latter's mission
as a major operational element of the weapon system or
support system.

Automatic frequency control.
Air Force manual.
Alr Force specialty code.

The assembled structural and aerodynamic components of
a missile which support the warious systems and
subsystems.

A monitoring condition from which a launch countdown can
be initiated immediately.

Angle measuring equipment-correlation tracking and
ranging.

Airborne power supply.

Process of changing a fuze or warhead from a safe
condition to a state of readiness for initiation.

The position of an airborne missile about its pitch,
roll, and yvaw axes to some frame of reference.

Auxiliary turbine pump assembly,

& direction expressed as a horizontal angle measured
clockwise from north.

B

Performing procedures to return the missile and
associated AGE to a safe condition.

GLOSSARY-1
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BEACON SIGNAL:

BI-APS:

BLANKET:

BLAP:
BOI:
BOIL-OFF:

BUDDY SYSTEM:

CASSEGRAINIAN

REFLECTOR
(MODIFIED)

CCAP:

CCC:

CDS:

CHECKOUT:

CO 2:

T. O. SM68-1

Glossary

BEACON/COMMUTATION

An RF pulse on which directional receiving antennas
are locked.

Battery inverter-accessory power supply.

A term used to denote the use of low pressure gaseous
nitrogen in propellant lines and tanks to replace air

or goX.

Blast lock alarm panel.

Break of inspecton.

The vaporization of any volatile liquid.

A system which at least two men are togehter at all
times when in designated areas that require the system.

C
A parabolic reflector that reflects RF energy to
receiving horns. The horns are in the focal point of
the freflector and direct the RF energy througjh the center
of the reflector
Control center alarm panel.
Control center circuits.

Combat defense force.

The test procedures that determines the capability of a
device to perform a desired operatjion or function.

Carbon dioxide.

COMBINED SYSTEM A countdown used for crew training and weapon system

EXERCISE (CSE):

COMBUSTION
CHAMBER:

COMMAND

DESTRUCT SIGNAL:

COMMUTATION:

checkoput

The area where the burning of the fuel/oxidizer mixture
occures in any internal combusiton engine. In rocket
engines, the combustion chamber is the enclosed area
between the injector face and an imaginary plane across
the throat f the nozzle.

Radio signal used to initiate the destruction device
A time-sequenced sampling of instrumentation dada for

transmission of one telemetering channel to a receiving
station.

GLOSSARY-2



CORRELATION TRACING
AND RANDGING (COTAR):

COUNTDOWN:

CP:

CSO:
CST:
DEFCON:

DELUGE:

DIAPHRAGM, BURST:

DIGITAL COMPUTER:

DUAL PORPELLANT
LOADING (DPL):

ECS:
EPPT:

ERROR SIGNAL:

ES:
ETAP:
EWO:

EXERCISE MODE:

Glossary
T. O. SM68-1 CORRELATION/EXERCISE

A system that determines missile position by phase com-
pariason of an RF signal received by the two or more separate
antennas

The step=by-step procedure performed prior to missile
launching in accordance with a predsignated schedule

and measured in terms of T-time.

Command post.

Control system officer.

Control system technican.

Defense condition.

A method of cooling a flame deflector with water to
prevent damage from a rocket blast.

A dividing wall in a pipe or tube designed to burst at
a given pressure.

A calculating machine that solves complex problems
relating to the missile flight path and presents the

result in digits of the decimal system.

A countdown in which fuel and oxidizer are loaded.

E
Engione control system.
Electrical power production technichan.

In servo mechanisms, a signal voltage applied to a
control ciruit.

Electrical system.

Equipment termainal alarm panel.

Emergency war order.

Mode of operation of the weapon system used to verify

the weapon system operation without launching the missile
and for training purposes. in the exercise mode, missile

fuel tanks are empty and the operation and activation
of ceratin missile system functions are simulated.

GLOSSARY-3



FAIL-SAFE:

FCS:

FCV:

FDBVAP:

FTAP:

FUEL:

FUZE:

GEO:

GGIGN:

GGS:

GGVFBV:

GGVPV:

GIMBAL:

GMTS:

GN

GO STATUS SIGNAL:

GYRO:

Glossary

T. O. SM68-1 FAIL/HARDENED

F

A control for the automatic selection of an alternative
action in case of malfunction.

Flight control system.
Flow control valve.

Fuel dischare bleed valve.
Fuel terminal alarm panel.

In a rocket engine, any matter that is mixed with an
oxidizer to maintain combustion.

A device for initiating a detonation.
G
Guidance electronics officer.
Gas generator igniter.
Ground Guidance station.
Gas generator valve fuel bleed valve.
Gas generatro valve pilot valve.
A devcie consisting of a pair of rings pivoted on axis
that are at right angles to each other so that one is
free to swing within the other.
Guided missile test set.

Gaseous nitrogen.

A signal signifying that a system is in operating condi-
tion and ready to preform its particular fundtion.

An electromechanical device whose qualiteis to maintain
rigidity in space and precision are used to furnish

steering commands and to stablize the guidance platform.

H

HARDENED CONDITION: The hardened condition of a building or structure when

it is protected against overpressure.

GLOSSARY-4



HEAT EXCHANGER:

HE.:

Hp50y:
ICC:
IGNITBER:

ITMLO -
INITIATOR:

INJECTOR:

IRSS;

INSTRUMENTATION:

KOH

LAUNCH COMPLEX
LAUNCHER ;
LAUNCHER SITE:

LCC:

T.0. 21-SM68-1 Glossary
HEAT/LCC

A device which transfers heat from cne fluid or substance
to another.

High frequency.

A ‘condition initiated dufing a launch countdown wherein
the countdown is interrupted and is not allowed to
proceed until the conditionm is resolved.

Hydraulic power sﬁpply.

“Hour. .

Sulphuric acid.

I

_Instrumentation control center,

A pyrogeniec device to initiate burning of the fuel
mixture in the combustion chamber.

- Instructor missile launch officer.

An electrical device used to detonate primacord.

4 device through which the fuel and oxidizer are
sprayed into the combustion chamber.

Instrumentation range and séfet}r system,
All equipment that senses, transmits, processes,
indicates, or records the performance of components
and systems during missile captive or flight tests.
K
Potassium hydroxide,
L

The area encompassing the launch stands, guidance
stations, and contrel centers.

Structural device designed to physically support and
hold missile in position for firing.

A launcher site consists of a missile silo, equipment
terminal, a propellant terminal, and related equipment.

Launch control conscle.
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LCFC:
LCS:

LES:

LONGERON :

WiA:
HAOH :

HNAUTICAL

OSBVAP:

O3BVPV:

MILE:

T.0, 21-SM68-1 Glossary
LCFC/0SBVEV

Launch complex facilities conscle.
Launch control system.
Launch enable system.

Lengthwise structural member.

Liquid nitrogen.

Launch sequencer.

M
Missile accident emergency team.
Missile combat crew.
Missile combat crew commander,
Missile flight safety officer.
Missile guidance console.
Missile guidance set.
Missile launch officer.
Missile maintemance technician.
The result of varying some characteristic of a wave in
accordance with another wave. In radio communications,
carrier wave is wvaried to convey intelligence. The
intelligence is called the modulating signal and the
modulated carrier is called the modulated waved
Missile silo alarm panel.

N
Not applicable.

Sodivm hydroxide.

A distance equal to 6076.1033 feet,

(4]
Operations and checkout comsole.
ATPA oxidizer pump suction line bleed walve.

Oxidizer suction bleed valve pilot valve.
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OXIDIZER:

PACKAGE :

PITCH:

PLPS:
PMR.:
POWER PACK:

PRIMACORD:

PROPELLANT ;
PTAP:

PURGE :

PUSHBUTTON :

RECYCLE:

RGS :

R-0:

ROLL:

RP-1:
RPIE:

R{U:

T,0, 21-5M68-1 Glossary
OXIDIZER/R/V

A substance such as liquid oxygen which supports
combustion when combined with fuel.

|
A complete unit made up of sub-units,

The angular displacement about the lateral axis of an
alrframe.

Propellant loading and pressurization system,
Pacific missile range.
An electric motor driven hydraulic power unit used to

provide hydraulic power for operation of the missile
launcher.

. The explosive cord that ruptures the propellant tanks

upon receipt of a2 commend destruct signal.

The fuel andfor oxidizer used in a propulsion system,

. Propellant terminal alarm panel.

The act of removing gaseous oxygen from lox loading
lines and missile lox tanks, and replacing with

gasecus nitrogen,

A device that closes an electrical circuit when pressed

and cpens the circuit when released or pressed a
second time,

R

Performing procedures to return the missile and
associated AGE to alert status monitoring.

GMTS plus MGS.

Missile state of readiness preparatory to launch wherein
all system checks have been completed, fuel has been
loaded, and the weapon system is ready to begin the
terminal countdown.

The angular displacement of an airframe about its
lengitudinal axis.

Rocket propellant (fuel).
Real property installed equipment.

Re-entry vehicle.
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RVS3:

SAC CEM:
SACM:
SAC SUP:
3ECE :

SERVOAMPLIFIER:

SERVOVALVE :

SHUTDOWH :

. SKA-PAKS:

SM:

STAGING:

STAGING ROCKET:

SQUIE:

TCIGH:

TCTO :

TC5:

T.d. 21-8Mé68-1 Glossary
RVS /TMCO

Re-entry vehicle system,
8
Strategic Air Command civil engineering manual,
Strategic Air Command manual.
Strategic Air Command supplement,
Supplemental engine cantfnl equipment.
An electronic device which converts and amplifies an
electrical input signal to direct current for actuating

electrohydraulic servovalves.

Electrohydraulic valve which acts in response to
electrical control signals.

The act of terminating the launch countdown prior to
lift off, usually because of a malfunction.
Shutdowns are automatically initiated by system or
component malfunction or manually initiated by means

- of a pushbutton on the LCC.

Portable oxygen packages to be used in emergencies.
Strategic missile.

A condition of a missile or facility when openly
exposed to overpressure, heat, radiation, penetration,
or other effects of enemy attack.

The transition from booster ﬁhase to sustainer phase.

The auxiliary solid propellant units attached to
Stage IT of the misssle to assist in stage separatiom.

Small explosive device used to activate batteries,
T

Thrust chamber igniter,

Time compliance techmical order,

Targeting control system.

Time display board.

Telemetering.

Target material contrel officer. .
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TOPPING

TPA:
TPAXV:
TRAJECTORY :

TRANSDUCER :

TSI:

UMBILICAL CABLE:

UMBILICAL TOWER:

VIP:

WARHEAD :

YAW:

T.0. 21-SM68-1 Glossary
TOFPPING/YAW

An act accomplished near the completion of the launch
countdown wherein the missile lox tanks receive an
additional amount of sub-cooled liquid oxygen to replace
lox which has boiled off following lox loading,

Turbine pump assembly.

TPA starter valve.

The path of the missile from launch to impact,

A data gathering sensing device that gathers and converts
physical wvariations into corresponding voltages.

Time sequence 1.

U
A cable with a quick disconnect plug through which
missile equipment is powered, controlled, and checked

out while the missile is still attached to the launching
equipment.

A steel structure that supports servicing lines and

cables that must remain attached to the missile when it
is raised out of the silo.

v
Very important person.
)
The portion of the missile intended to be lethal or

incapacitating; normally includes the warhead casing
with an explosive, chemical, or incendiary agent,

Y

An angular displacement from the vertical axis of a
missile. Looking forward, a positive yaw is clockwise.
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