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During a PLX or maintenance countdown using LN2 in place of LO2 and the
STORAGE AREA OXYGEN 19 PER CENT indicator on the FRCP illuminates
S red from '"START COUNTDOWN'" to MISSILE LIFT UP AND LOCKED
S INDICATOR AMBER", and a TV camera is positioned on Level Seven to

scan all LO2 transfer lines and valves on Level Seven outside the MEA, the
countdown may be continued at the discretion of the MCCC, only if it can

‘s be determined by visual observation and by logic and pressure indications
that there is no evidence of LN2 leakage or spillage. If leakage or spillage

is evident, MCCC shall initiate abort in accordance with Table 4-2, Item 6C.

ss If the countdown is continued, the following procedures shall apply:
1. After MISSILE LIFT UP AND LOCKED indicator illuminates green,
and ABORT INDICATOR illuminates red, perform ACTION 1, Step 1 of

Table 4-2, Item 6C.

' 2. After ABORT EXTERNAL INDICATOR illuminates amber, perform
S steps 2 through 6, Table 4-2, Item 6C.
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s 15 JULY 1964
s 1 PURPOSE.

To provide the capability of conducting a PLX and maintenance count-
ss down with the Diesel Fuel Vapor Detector System removed or nonoperative.

2. GENERAL,

S

At the present time, the HGM-16F Operation Manual required an
operable Diesel Fuel Vapor Detector System as a pre-requisite to conducting

s a PLX. This requirement will preclude a periodic inspection maintenance
‘ countdown or PLX and subsequent return of complexes to an EWO status.

o,

3. INSTRUCTIONS,

At those complexes where the Diesel Fuel Vapor Detector System
has been removed or is non-operative, the following paragraphs in T, O,
21M-HGMI16F -1 will be disregarded. 1
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a. Page 3-11, that portion of paragraph 3-59 which refers to Diesel
Fuel Vapor Detector System.

b. Page 3-101, that portion of step 18 which refers to Diesel Fuel .
Vapor Detector System.
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After modification and installation of inertial guidance countdown group
in accordance with time compliance T. O. 's 31X3-2-9-536 and
31X3-2-9-536C at an HGM-16F complex, subject supplement becomes
effective for that complex and will be accomplished in addition to

Table 3-7B as a six-hour complex monitoring requirement.

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION

Og

GUIDANCE COUNTDOWN GROUP

(LEVEL 3)

1  MISSILE SYSTEM CHECKOUT Verify indicator is
PROGRAMMER MGS CHECKOUT illuminated
COMPLETE INDICATOR 1
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STEP

T. O. 21M-HGM16F-1S-3

EQUIPMENT OR INDICATOR

CONDITION OR POSITION

GUIDANCE COUNTDOWN GROUP (LEVEL 3) (CONT)

MISSILE SYSTEM CHECKOUT
PROGRAMMER CONTROL SELECTOR
SWITCH

PLATFORM LEVELING CONTROL
STEPPER

ACCELEROMETER SYSTEM
CALIBRATOR STEPPER

NOTE

The following step will be
verified at the launch con-
trol console and guidance

countdown group.

MISSILE SYSTEM CHECKOUT
MONITOR RECYCLE PUSH-
BUTTON

a. GUIDANCE FAIL
(LAUNCH CONTROL
CONSOLE)

b. MARGINAL MAL-
FUNCTION INDICATOR
(MISSILE SYSTEM
CHECKOUT PROGRAMMER)

c. PLATFORM MALFUNCTION
INDICATOR

(MISSILE SYSTEM CHECKOUT
PROGRAMMER)

d. MALFUNCTION INDICATORS
(ALL GUIDANCE COUNTDOWN
GROUP PANELS)

MISSILE SYSTEM CHECKOUT
PROGRAMMER CONTROL
SELECTOR SWITCH

Place the control selector
switch to the LOCAL
MANUAL position and verify
stepper relay (STEPPER) is
in the zero position.

Verify that stepper relay
(STEPPER) is in the zero
position.

Verify that stepper relay
(STEPPER) is in the zero
position.

Depress the monitor recycle
pushbutton and verify the
following:

Verify indicator illuminates
AMBER for approximately 5
seconds then extinguishes.

Verify indicator illuminates
for approximately 5 seconds
after MONITOR RECYCLE
pushbutton is depressed.

Verify indicator does not
illuminate.

Verify indicators do not
illuminate.

Place the CONTROL
SELEC TOR Switch to the
REMOTE AUTO position.
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25 AUGUST 1964
The following procedures apply to 576STRATMLSQ, Sites D, E and G,

Vandenberg AFB only:

Change the first paragraph of Table 4-2, Item 6C to read as follows: This
item contains procedures to return the silo to a safe configuration when the
O storage area oxygen 19 percent or 25 percent indicators on the FRCP illumi- Os
nates red. If the abnormal indication occurs during a tactical countdown,
‘ continue countdown and determine by observing TV monitor and by logic and
$ pressure indications, if missile tank leakage has occurred or if spillage is os
evident. When no spillage or leakage is evident, a tactical countdown shall be
continued. When spillage or leakage is evident or the 25 percent indicator o
‘S illuminates red during a nontactical countdown, MCCC shall reset gaseous 1 S

s °s OPERATIONAL SUPPLEMENT ©s ©s
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T.0. 2IM-HGM16F-1S-1
oxygen detector system and initiate abort. If the 19 percent indicator illuminates .
red during a nontactical countdown, the following shall apply:
a. Depress horn silence pushbutton as necessary to silence alarm. .

b. Depress gaseous oxygen detector system reset pushbutton (576D & E
only) of single and/or eight point detector as applicable.

c. If the 19 percent indicator on the FRCP illuminates red after the
detector has been reset three times, MCCC shall initiate abort.

d. When an abnormal indication is not received after reset has been made,
countdown may be continued at the discretion of the MCCC,
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A PERSONAL MESSAGE TO YOU — THE CREW MEMBER

SCOPE. This manual contains the necessary in-
formation for safe and efficient operation of the
HGM16F weapon system. These instructions provide
you with a general knowledge of the missile, aero-
space ground equipment, real property installed
equipment, and specific normal and emergency
operating procedures. Your training and background
are recognized, and therefore basic principles have
been avoided. Although the manual contains pro-
cedures for peacetime operations, it is tactically
oriented toward “on alert” status and tactical launch
procedures.

SOUND JUDGEMENT. The instructions contained
in this manual are designed to provide for the needs
of 4 combat crew experienced in the operation of
the weapon system. The manual provides the best
possible operating instructions under most circum-
stances, but cannot be used without sound judgment.
Multiple emergencies, as an example, require close
scrutiny by the crew commander and individual crew
members prior to initiating a given emergency pro-
cedure. Each crew membér is a specialist in his own
areas and crew commanders should make full use
of the entire crew at all times. Crew commanders
must be fully knowledgable of the command policies
regarding the weapon system. Command policy may
require that crew commanders secure outside as-
sistance in emergency situations in peacetime once a
safe condition is reached, and prior to initiating
certain procedures in this manual. Command disaster
control procedures may be required in conjunction
with technical procedures contained herein. Sound
judgment must be exercised at all times.

PERMISSABLE OPERATIONS. The operation
manual takes a positive approach and normally
states only what you can do. Unusual operations or
configurations are prohibited unless specifically
covered herein. Clearance must be obtained from
the headquarters of the using command before at-
tempting any operation that is not specifically per-
mitted in this manual or other USAF technical orders.

FORMAT AND CONTENT. The manual is di-
vided into seven sections to simplify its reading and
use as a reference manual. Section I, III, IV, and VI
must be thoroughly read and fully understood before
operation of the weapon system is attempted. The
remaining sections provide information for safe and
efficient mission accomplishment.

p THE PERSOMAL MESSAGE ON THESE
NEY) PAGES TO GAIN THE GREATEST
A/ BENEFIT FROM THIS MANUAL!

CHECKLISTS. The operation manual contains
only amplified procedures. Abbreviated checklists
have been issued as separate technical orders. See
the back of the operation manual title page for T.O.
number and current date of your checklist. Line
items in the operation manual and the checklists
are identical with respect to arrangement and item
number. The crew member is expected to use the
abbreviated checklists in performing alert and launch
duties and thus must have complete understanding
of the amplified procedures contained herein. The
amplified procedures are designed to tell who, what,
when, where, why, and how. The abbreviated check-
lists are intended to tell only who, what, when, and
where. Each crew member is responsible for ensuring
that his checklists are available and properly located
for immediate use when required.
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A PERSONAL MESSAGE TO YOU — THE CREW MEMBER (cont)

MEMORY ITEMS. Certain information and pro-
cedures in this manual and the attendant checklists
are of such critical nature that they must be com-
mitted to memory. In some cases, emergency pro-
cedures must be performed from memory because
time does not permit reference to the checklists. In
other cases, the information must be committed to
memory because it is of a prohibitive nature and must
not be accomplished or loss of life, and/or damage
to equipment would result. Those steps in the am-
plified procedures and the abbreviated checklists
that are considered critical and must be committed
to memory, are presented in distinctive print (BOLD
TYPE). The responsible crew member must be
capable of performing these steps in the correct order,
from memory, and without reference to the check-
lists. Upon completion of the memory items, he
shall refer to the checklist and accomplish it in its
entirety, including a check to ensure that all memory
items have been completed. Combat crew members
must be knowledgable of all warnings and cautions.
The using command will identify the warnings and
cautions throughout the manual and other informa-
tion in narrative form in Section IV that is con-
sidered critical and to be commited to memory.

WARNINGS, CAUTIONS, NOTES. The follow-
ing definitions apply to warnings, cautions, and notes
found throughout the operation manual and ab-
breviated checklists:

| WARNING l

Operating procedures that must be strictly complied
with or personnel injury or loss of life may result.

‘E CAUTION

Operating procedures that must be strictly complied
with or equipment damage may result.

NOTE
Operating procedures of such importance that they
must be emphasized.

SAFETY SUPPLEMENTS. Information involving
safety shall be promptly forwarded to you in the
form of safety supplements. Information of a critical
nature that must be brought to the attention of crew

members will be issued by electrical transmission
and followed up by a formal safety supplement. See
T.0. 00-5-1 for the details on safety supplements.

CREW COMPOSITION. The HGMI16F combat
crew is composed of the following five crew mem-
bers. (See Section VII for crew duties.):

Missile Combat Crew Commander — MCCC

Deputy Missile Combat Crew Commander—
DMCCC

Ballistic Missile Analyst-Technician/Specialist —
BMAT

Missile Facilities Technician/Specialist — MFT

Electrical Power Production Technician/Specialist—
EPPT

YOUR RESPONSIBILITY. Each missile combat
crew member will be issued his personal copy of the
operation manual, normal and emergency procedures
checklists, and safety supplements. It is your personal
responsibility to properly post and maintain your
copies in accordance with T.O. 00-5-1. Every effort
is made to keep the operation manual and checklists
up to date. However, we cannot correct an error
unless we know of its existence. In this regard, it is
essential that you do your part. If you discover an
error or deficiency, promptly submit an AFTO Form
22 (T.O. System Publication Deficiency Report) in
accordance with T.O. 00-5-1 and your command
directives. One last word — This manual and the
attendant checklists are intended to tell you how to
safely and efficiently operate the weapon system —
how to do your job — so, to be a professional, you
must read and fully understand these documents.

READ THE PAPER

The following note was extracted from a technical
manual dated 20 March 1918,

For the good of the service you will
thoroughly familiarize yourself with

the contents of this BOOK

27?20UTDATED???

ii/iv
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WEAPON SYSTEM DESCRIPTION
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Section I
Paragraphs 1-1 to 1-6

1-1. SCOPE.

1-2.  This section presents a physical and functional
description of the HGMI16F Missile Weapons Sys-
tem. Included are descriptions of the HGMI16F
Missile, launch complex, missile and re-entry vehicle
handling and transport, supporting squadron main-
tenance area, missile checkout operations, main-
tenance plan, systems, and a listing of personnel. The
descriptions are presented to familiarize personnel
with the major characteristics of the weapons system.
No detailed functional theory or detailed physical
descriptions are presented. For detailed descriptions,
refer to applicable system organizational mainte-
nance manuals.

1-3.  GENERAL. The HGMI16F Missile Weapons
System is composed of an integrated system of equip-

ment, personnel, and facilities to support, maintain, .

test check out and launch the HGM16F Missile. Sup-
ply and maintenance support are provided by Systems
Support Manager Prime Air Materiel Areas, and by
the contractors as required. Additional logistical
support is provided by the parent airbase of the
facility. An operational strategic missile squadron
consists of 12 launch complexes located varying
distances from the parent airbase and one squadron
maintenance area located at the parent airbase. Ad-
ditional launch complexes (one each) are Opera-
tional System Test Facility — 2 (OSTF-2), 576-D,
and 576-E located at Vandenberg Air Force Base
(VAFB), California. Tables 1-1 and 1-2 present

T.O. 2IM-HGM16F-1

the nomenclature of major equipment and leading
particulars of the Weapons System.

1-4. LAUNCH COMPLEX.

1-5. A typical launch complex (figure 1-1) consists
of two underground structures (launch control cen-
ter and silo.) In addition, the OSTF-2 Launch Com-
plex also contains an instrumentation building and
utility building. (See figure 1-2.) The structures
within the launch complex contain the equipment
required to perform tests, checkout, and launch
functions on the missile. The launch complex is
capable of performing propellant loading exercises
(wet countdowns), simulated countdowns, and tacti-
cal countdowns. Training launches may be per-
formed, in addition, from the Vandenberg complexes
only. In propellant loading exercises, the missile and
launch countdown equipment are cycled through
the countdown sequence except for starting the
rocket engines. The exercise is aborted in the final
phase of countdown. In simulated countdowns, no
missile systems are tested as countdown responses
normally received from the missile are simulated by
control monitor group 3 and 4 of 4.

1-6. At Launch Complexes 576-D and 576-E, and
all operational launch complexes, the launch control
center is connected to the silo by a tunnel running
from the lower level to level 2 of the silo. (See figure
1-3.) Entrance to the launch control center is by
means of a stairway within an entry tunnel leading
from the ground level down to a vestibule.

Table 1-1. Federal Supply Classification Nomenclature to Common Nomenclature

PART

NUMBER FSC NOMENCLATURE COMMON NOMENCLATURE LOCATION
106205-111 Launch Control Console Missile launch control console or Launch control
(Hallamore launch control console center
Division of
Seigler CORP)
0165R0268 Power Remote Control Panel Power remote control panel Launch control
(General center
Electric CO)

Changed 15 April 1964
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Section T

Table 1-1. Federal Supply Classification Nomenclature to Common Nomenclature (Continued)
PART
NUMBER FSC NOMENCLATURE COMMON NOMENCLATURE LOCATION
F-14001-3 Missile Destruct System Check- Missile flight safety system check- | Launch control
(Aerojet out and Control Console OA- | out console center (VAFB

General CORP)

3195/GSW

only)

27-68746-213 Control-Monitor Group Relay logic unit NO. 1 (2 of 2) LCcC

27-68746-215 1 of 4 Relay logic unit NO. 1 (1 of 2) Silo

(OSTF-2) 2 of 4 Relay logic unit NO. 2 Silo
3of 4 Signal responder unit NO. 1 Silo
4 of 4 Signal responder unit NO. 2 Silo

27-49910-851 Guided Missile Silo Launcher platform or launch plat- | Silo

27-49910-853 Launcher Platform form

27-49910-855

27-49910-857

DM-21-E1-13 Pneumatic System Pneumatic distribution unit Silo

(Minneapolis Manifold Regulator

Honeywell)

GM-4-S1-17 Helium Control Helium charge unit Silo

(Minneapolis Charging Unit

Honeywell)

GS-46-S1-11 Pressure System Control Pressurization control unit Silo

(Minneapolis

Honeywell)

27-87160-897 Hydraulic Pumping Unit Hydraulic Pumping Unit Silo

27-87160-899

(OSTF-2)

27-08657-5 Hydraulic Pumping Unit Hydraulic Pumping Unit Silo

(Sprague A/E27A-10

Engineering)

MD-2 (Kurz- Motor Generator, Type MD-2 400-CPS motor generator Silo

Root CORP)

5301021-9 Power Supply-Distribution Set 28-VDC power supply Silo

(Kurz-Root PP-2537/GSW

CORP)

27SE3005 Distribution Box AC distribution box Silo

(General Dy-

namics/Fort

Worth)

Changed 15 April 1964
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Table 1-1. Federal Supply Classification Nomenclature to Common Nomenclature (Continued)
PART
NUMBER FSC NOMENCLATURE COMMON NOMENCLATURE LOCATION
27SE3004-1 Remote Switching Control Power control unit Silo
(General Dy- C-3183/GSW
namics/Fort
Worth)
(OSTF-2) Interconnecting Box Umbilical junction box Silo
18200002
18200001
(Interstate
Engineering
CORP)
226E662G1 Re-entry Vehicle Prelaunch Re-entry vehicle prelaunch monitor | Silo
(General Monitoring Set A/E24T-23XC-1
Electric CO)
(American Missile Guidance Set AN/DJN-3 Missile guidance set or system Missile
Bosch Arma
CORP)
2-00031-539 Missile Guidance Computer CP- | Computer Missile
( American 488/DIJN-2
Bosch Arma
CORP)
2-00029-005 Inertial Guidance Sensing Plat- Platform Missile
(American form OA-2183/DIN-2
Bosch Arma
CORP)
2-00044-085 Missile Guidance Control Control unit Missile
( American C-3483/DIJN-3
Bosch Arma
CORP)
27-99094-863 Missile Lifting Launch Platform Launch platform drive Silo

Drive Assembly HLU-50/E

27-55063-847

Semitrailer Mounted Missile

Checkout test station

Mobile (MAMS

thru 861 Electrical Systems Checkout Test or Launch
Station Area)
1-8 Changed 15 April 1964
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Section I

Leading Particulars, HGM16F Missile Weapon System

EQUIPMENT

PARTICULARS

HGM16F Missile:
Length

Diameter

Propellant capacities:

Fuel tank
Liquid oxygen tank
Propellants

Propulsion system

Guidance system

Range

Approximately 80 feet

Tank section: 10 feet, tapering to 70.5 inches (48 inches with
re-entry vehicle adapter)

Booster section: 10 feet, flaring to 16 feet

Approximately 12,000 gallons
Approximately 19,000 gallons
RP-1 fuel and liquid oxygen

Five rocket engines:
Two booster engines: 330,000 pounds thrust (sea level)
One sustainer engine: 57,000 pounds thrust (sea level)

Two vernier engines: 2000 pounds thrust (sea level)

Inertial guidance

Greater than 5500 miles

Launch complex:

Silo:
NO. of crib levels
Depth
Diameter

Purpose

Launch control center:
NO. of floor levels
Height
Diameter

Purpose

Underground hardsite:
One silo

One launch control center

8
173.5 feet
52 feet

Provides facilities for test, checkout, countdown, and launch
of the HGM16F Missile

2
33 feet
44 feet

Provides personnel facilities, communications equipment, and
equipment for checkout, countdown, and launch control




Section I

Paragraph 1-7 to 1-13

1-7. LAUNCH CONTROL CENTER.

1-8. The launch control center (figures 1-4 and
1-5) consists of two floor levels (crib) that are sus-
pended from the ceiling of a concrete structure and
air-cushioned to absorb ground shocks. The sus-
pension system is composed of four air cylinder
spring supports attached from the ceiling of the
structure to the first floor level and four level-de-
tecting devices mounted between the second floor
level and the concrete base. Should the floor level
lower or tilt, the level detecting devices sense the
change. Solenoid-operated valves are then actuated
to allow compressed air to enter or to bleed air from
the respective air cylinders. (See figure 1-6.) The
first level (upper floor) contains a medical supply
room; rest room; heating, ventilation, and air con-
ditioning equipment room; and a training-briefing
room. The second level (lower floor) containing
the launch control center is divided into four main
rooms; a battery room, office, communications equip-
ment room, and a launch control room. Entrance
to the launch control center is gained through a blast
door and stairway. An escape hatch is also provided
for emergency exit. The launch control room con-
tains the equipment to monitor and control count-
down and launch of the missile and equipment to
monitor power, hazardous conditions, and facility
status. Controls and monitoring equipment consist
of panels, consoles, and television. The television
monitors missiles condition within the silo or may
also be connected to external (above ground) cam-
eras.

1-9. LAUNCH CONTROL CONSOLE.

1-10. The launch control console is located on the
second level of the launch control center in the
launch control room. A panel on the console (figure
1-7) contains the controls and indicators necessary
for the missile combat crew commander (MCCC)
to initiate a countdown and launch the missile. Ar-
ranged in various functional platches, the indicators
display the summary status of the aerospace ground
equipment (AGE) and missile systems at standby
and during a countdown. The information displayed
enables the MCCC to monitor the progress of a
countdown, maintain a safe missile condition, and
make the required decisions in the event of a subsys-
tem malfunction. A communications subpanel pro-
vides the various telephone line connections required
by the MCCC.

1-10
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1-11.  During countdown, all relay logic subsystems
are remotely controlled from the launch control con-
sole. Signals from the console energize circuits in
the countdown panels (figure 1-8) of the count-
down control system. The countdown control system,
in turn, energizes and controls circuits in the other
relay logic systems. Signals from the control-monitor
group 1 and 2 of 4 then actuate and control the
airborne and AGE systems. The responses are
interlocked in the relay logic unit as required for
comparison and further sequencing. Certain critical
status responses are displayed on the front panels
of the control-monitor group 1 and 2 of 4 to provide
information for fault isolation and local control
operations. Control-monitor group 1 and 2 of 4 send
summary status signals to the launch control console
for display.

1-11A. PNEUMATIC LOCAL CONTROL

PANEL.

1-11B. The pneumatic local control panel (PLCP),
located on the left side of the launch control con-
sole, contains the controls and indicators to se-
quence the pneumatics end-to-end (PETE) test.
(See figure 1-100.) The PETE test is conducted
periodically and verifies the functional integrity of
missile pneumatic and pressurization systems, both
ground and airborne. Indicators on the panel display
the operation and sequencing of missile system valves.
pressure switches, and regulators while the PETE
test is being performed.

1-12.  GROUND COMMUNICATIONS.

1-13. The ground communications systems avail-
able at the launch complex include the following:
the direct line telephone, the research and develop-
ment system (OSTF-2), the administrative dial tele-
phone, the missile flight safety system (Vandenberg
AFB), the public address (PA), and the launch
maintenance conference network. (See figure 1-9.)
The direct line communications system is the pri-
mary mode of communication used during missile
countdown and launch. It provides direct communi-
cation between consoles and from consoles to other
specific stations, with no switchboard intervening.
Depressing a line selected pushbutton on a console
connects the attendant’s headset to the direct line
station selected. The command post and the alternate
command post console operators can, by depressing

Changed 15 April 1964
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a preset conference pushbutton, originate a con-
ference between their stations and launch control
consoles. The command post or alternate command
post attendant can, by depressing an arbitrary con-
ference pushbutton, originate a conference between
his station and any combination of the 12 launch
control consoles. Also the command post attendant
can include the central security control console in
his arbitrary conference. Alarm circuits integrated

Changed 15 April 1964

Paragraph 1-13

with this equipment provide both audible and visible
alarms in the event of abnormal or faulty equipment
operation. The administrative dial telephone serves
as a backup communication system for the direct
line telephone. Dial lines on the console enable the
console operator to call areas not connected by the
direct line telephone. It provides an alternate com-
munication patch in the event of a temporary direct
line circuit failure,

1-10A/B
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1-14. There are 34 nonexplosionproof communi-
cation panels (figure 1-10) within the weapon com-
plex. Twelve of these communication panels are
within the missile enclosure area, 17 are outside the
missile enclosure area in the silo and launch control
center and five are on the silo cap. Each communi-
cations panel provides accommodations for two
headsets and the capability of selecting any one of
four communications nets for each headset. Each
panel has two signalling buttons (call signal at launch
control console) and two net release pushbuttons. To
establish a conference with the launch control con-
sole, one of the four net pushbuttons is depressed,
then depress the signal pushbutton. This causes the
corresponding net selected pushbutton on the launch
control console (figure 1-7) to flash, and an audible
signal to sound. If the LCC operator does not desire
to remain on the net he is using, at the time he is
signalled, he can depress the Hold pushbutton or he
may release it and then depress the signalling net
pushbutton, thus placing his console in communica-
tion with the calling station. Depressing or releasing
the HOLD bar will not affect the continued operation
of net communication between the stations on that
net. To make contact with another station, the
launch control console operator can use the public
address system to request the specific station to
come up on a specified net (one of four). When
both stations have depressed the desired net push-
buttons, a conference between them is possible. After
terminating a conference, the release pushbutton
should always be depressed and the microphone key
released.

1-15. The launch control console (figure 1-7)

communication system patch has several capabilities

which include DIAL 1 pushbutton (for access to

standard dial telephone system), DIAL 2 pushbutton

(for access to auxiliary standard dial telephone

system), and direct lines to the following points:

a. Command post (OPS).

Alternate command post (AOPS).

Job control (maintenance) (JC).

Central security control (CSC).

Gate house (GH).

Semitrailer mounted missile electrical systems

checkout test station when located on silo cap.

g. Relay logic units, guidance countdown group,
and re-entry vehicle prelaunch monitor (LU).

h. ALCO COMM/CONTROL panel (launch
control center level 1),

me oo o

Changed 15 April 1964
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1-16. The launch control console (figure l-'?)
communication system patch has the capability of
monitoring any of the communication nets (one at
a time). Depressing the HOLD bar on the com-
munication system patch allows placing of any one
of the lines or nets on hold for an indefinite period.

I-17.  There are two explosion proof communica-
tions panels (figure 1-11). One is located on the silo
cap and one on silo level 7. These panels have the
capability of providing communication on four con-
ference nets. The panels require a special plug to
maintain their explosionproof qualities.

1-18.  There are three explosionproof jacks (figure
1-12) located in the silo. These jacks require a
special headset plug to maintain their explosionproof
qualities. The explosionproof jacks have but one
capability, that of signaling and conferring with the
launch control center on the maintenance safety net.
These jacks are normally used when hazardous con-
ditions (high concentration of RP-1 fuel vapor,
gascous oxygen, or diesel fuel vapor) exist in the
silo.

1-19. The research and development (R & D)
communication system (OSTF-2) provides the
facilities to support all R & D tasks such as engineer-
ing safety, training, testing, installation, and mainten-
ance. The system consists of 145 stations and is
capable of handling up to 25 lines in a single confer-
ence with 10 conferences occurring simultaneously.
The R&D communication panels are located through-
out the launch complex and consist of two network
lines terminating in a pushbutton. Additional push-
buttons are provided for dial and direct lines. The
R&D communication control panel (13, figure 1-5)
is located in the communication room of the launch
control center.

1-20. Normal communications between the launch
control center and the silo, except the two explosion-
proof communications panels and the three ex-
plosionproof jacks, are automatically disabled from
countdown start to abort complete. The disabling
feature reduces possible explosion hazards. When
communications are disabled, a COMMUN I-
CATION DISABLE indicator on the com-
munications disconnect panel (23, figure 1-5) is
illuminated white. If emergency communications are

1-11
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Paragraph 1-21 to 1-28

required during countdown or abort, a key-operated
switch on the communications disconnect panel may
be turned to the COMM OVERRIDE position. In
the COMM OVERRIDE position, all communica-
tions are enabled and a COMMUNICATIONS
OVERRIDE indicator flashes red. After abort is
complete, the key-operated switch may be returned
to the RESTORE COMM position and the COM-
MUNICATION DISABLE indicator will be ex-
tinguished.

1-21. The missile flight safety system (MFSS)
communications (VAFB only) provide the control
circuits to integrate MFSS instrumentation sites and
launch complex operator positions. The MFSS sup-
ports launch operations by providing missile flight
safety system control for protection of populated
mainland and off-shore island areas. The control
point for the MFSS communication system is located
at the missile destruct system checkout and control
console (32, figure 1-5.) The test and training moni-
tor console (24) and the launch complex safety of-
ficer’s console (20) provide interface functions with
the Pacific Missile Range Operations Center at Point
Arguello, California.

1-22. Installed at each site is a public address sys-
tem that consists of a network of loudspeakers located
on each level of the silo (figure 1-13), on the silo
cap, and in the launch control center. This system
permits the missile combat crew commander to
summon individuals to the launch maintenance con-
ference networks throughout the site. Microphone
connections into the public address (PA) system are
available at the communication system patch on the
launch control console (figure 1-7) and at remote
PA microphone panels located at the silo cap and
silo levels 2 and 7. The remote microphones, located
inside panels marked LCOSS MICROPHONE AC-
CESS, are of the push-to-talk type. Strike tone
signals are sounded over the PA system. The tone
signifies that missile combat crew members will re-
port to their countdown positions as soon as practica-
ble. Pushbuttons used to sound the strike tone are lo-
cated at the communication system patch on the
launch control console (figure 1-7), the silo cap, and
silo levels 2 and 7. The remote pushbuttons, marked
ALERT, are located on boxes adjacent to the remote
PA microphone panels.

1-12
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1-23. SITE SECURITY TELEVISION,

1-24. A television monitor and camera (figures
1-14 and 1-15) are provided to monitor the entrance
to the launch control center. The television camera
monitors the entrance at an intruder entrapment en-
closure located at the bottom of the stairway lead-
ing from the above-ground entrance. The image is
sent to the television monitor (figure 1-14) located
directly in front of the missile launch control console.
The entrapment area doors are remotely controlled
from an entrapment area door control panel (figure
1-14) that contains lock and unlock pushbuttons and
associated indicators to display the locked or un-
locked status of the doors.

1-25. CLOSED CIRCUIT TELEVISION
MONITORING SYSTEM

1-26. The closed circuit television monitoring sys-
tem consists of four TV sets to observe operation
both above ground and within the silo enclosure.
One set located at silo level 3 is permanently installed;
the remaining three sets are portable units dispatched
from the MAMS when required. All necessary cabl-
ing and mounting hardware for the system are per-
manently installed. When four television (TV) sets
are to be used, the three portable cameras and moni-
tors with their associated equipment are set in place
and connected to the existing cables and mounting
hardware.

1-27. The camera for the permanent TV set is
located within the missile enclosure at level 3, quad-
rant III. It transmits a picture of the missile boiloff
valve, electrical umbilical disconnects frost level, and
other objects within its field of view. The unit may be
used to check whether liquid oxygen is being dumped
overboard during the commit sequence and whether
the boiloff valve is open or closed during an abort
operation. This latter condition is pictured indirectly
by the presence or absence of fumes escaping from
the boiloff valve.

1-28. The three portable camera locations are as
follows:

a. Surface camera with pan and tilt assembly
mounted on a tripod-dolly. The tripod-dolly is posi-
tioned on a concrete pad near the end of the spare
conduit west of the silo and approximately 40 feet
southwest of the launch control center. It views
personnel in the area, top-side operations, and the
missile during and after raising,
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b. Level 6 within the missile enclosure wall be-
tween the missile and counterweights, near the corner
in quadrant IV. This camera is used to view the
LO, disconnect fitting. Failure of this quick dis-
connect fitting to close permits liquid oxygen to be
dumped overboard during the commit sequence
and topping operation.

c. Level 8 within the missile enclosure between
the missile and the personnel elevator, between quad-
rants I and II. This camera shows the pneumatic
and cryogenic fluid disconnects which must seal
when the launch platform rises.

1-29. The permanent closed circuit television mon-
itoring set consists of a camera with pan and tilt
assembly and an equipment rack comprised of a
monitor, camera control unit, accessory control
panel, power panel (for lighting control and com-
munications power), synchronizing generator, and
associated interconnecting cables. Each portable
set consists of a camera with pan and tilt assembly
and one equipment rack with monitor and camera
control unit. In addition, the equipment rack of
one of the portable sets has a synchronizing genera-
tor with changeover switch to serve as a spare syn-
chronizer. The cameras are equipped with zoom
lens, variable focus and iris. Camera operations are
remotely controlled from the equipment racks located
in the launch control center near the launch control
console.

Changed 15 April 1964

Paragraph 1-29 to 1-33

1-30. Two floodlights are attached to each camera
installed in the silo (no lights are furnished with the
ground level camera.) The floodlights are attached
to the pan and tilt mechanism so that the light
beams follow the camera viewing area. Light inten-
sity is controlled by a switch on the power panel
in the equipment rack. The lighting control trans-
former which provides power to the floodlights is
located on the underside of the silo level 3 floor,
quadrant IT.

1-31. Communications equipment associated with
the television monitoring system consists of six tele-
phones and jacks with interconnecting cables running
to a 28-volt power supply in equipment rack NO., 1
in the launch control center. Telephone jacks are
provided in each camera junction box, in the lighting
control transformer case, and in the 28-volt power
supply panel.

[-32. LAUNCH ENABLE SYSTEM.

1-33.  The launch enable system serves to prevent
the untimely launch of a missile by imposing a dis-
abling signal on the launch control equipment. It is
controlled from the command post and alternate
command post. The disabling signal prevents the
final countdown phase (commit) from taking place
until it is removed by the command post and alter-
nate command post.

1-12A/B
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1-33A. ALCO COMM/CONTROL PANEL.

1-33B. A second safeguard against inadvertent
missile launch is provided by the ALCO COMM/
CONTROL panel (figure 1-101), located on level
I of the launch control center. Table 1-2A lists the
switch and indicators involved and their functions.
Shortly before missile and ground systems are ready
for the final countdown commit sequence, the
DMCCC leaves the launch control console, proceeds
upstairs, and takes his place before the ALCO
COMM/CONTROL panel. A green MISSILE
READY indication on this panel shows that all
systems are ready for commit. When the LCO
COMMIT indicator is illuminated, signifying that
the MCCC has actuated the COMMIT START key
switch on the launch control console, the DMCCC
turns the COMMIT SWITCH clockwise within 3
seconds and the commit start command is enabled.
Illumination of the COMMIT IN PROGRESS indi-
cator shows that the commit sequence has been
initiated. A telephone handset is mounted on the
ALCO COMM/CONTROL panel for communica-
tion between the DMCCC and MCCC.

1-34.  LAUNCH CONTROL CENTER
ENVIRONMENTAL CONTROL.

1-35. The heating, ventilating, and air condition-
ing system controls temperature and humidity, and
also provides air circulation within the launch con-
trol center (LCC.) Air temperature is maintained

Paragraph 1-33A to 1-39

between 70°F and 80"F with 70 percent maximum
relative humidity. It is composed of an air condition-
ing system, chilled water system and a hot water
system. (See figure 1-16 for simplified flow dia-
gram of the LCC air conditioning system.)

1-36. Located on the top floor of the launch con-
trol center, the air conditioning unit consists of
supply and exhaust fans, heating and cooling coils,
motor operated dampers, dust and CBR filters, as
well as the necessary ducting and controls. (See
table 1-3 for LCC associated indicators on FRCP.)
Chilled water is supplied by the silo water chillers,
which supply water to the cooling coils. (See figure
1-17.)

1-37.  The facility terminal cabinet NO. 2 (figures
1-18 and 1-19) located on silo level two provides
additional controls and indicators necessary for the
operation of this equipment. The hot water portion
of this system is a closed loop in which water is
pumped from the heat recovery silencers to the
thrust section heating coil, launch platform heating
coil, and the launch control center.

1-38.  LAUNCH CONTROL CENTER
ELECTRICAL SYSTEM.

1-39.  Electrical power for the launch control cen-
ter is obtained from the diesel generators (40 and
46, figure 1-20) located in the silo. A 460-volt AC,

Table 1-2A. ALCO COMM/CONTROL Panel Indicators and Control

INDICATOR OR CONTROL

FUNCTION

MISSILE READY indicator

[Muminated green when missile and ground systems are ready
for commit.

LCO COMMIT indicator

INluminated green when MCCC actuates the COMMIT START
key switch on the launch control console.

COMMIT SWITCH

Energizes commit start ready when turned fully clockwise with-
in 3 seconds of actuation of COMMIT START key switch on
launch control console.

COMMIT IN PROGRESS indicator

sole.

Illuminated green when commit sequence starts and POWER
INTERNAL indicator illuminates green on launch control con-

Changed 15 April 1964
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Paragraph 1-39

3-phase, 60-cycle line from the generators, running
through the utility tunnel, provides the power input
to a 480-volt control center (29 figure 1-4.) From
a 600-ampere bus in this control center, 460-volt

T.O. 21M-HGM16F-1

water supply well pumps and utilities, facility remote
control panel (19) and to the lighting distribution
transformer (31.) Commercial power is also fur-
nished to the OSTF-2 launch complex as a backup

power is supplied to the intake and exhaust fans supply.
in the ready room, sewage pumps in the vestibule,

Table 1-3. Facility Remote Control Panel Indicators and Controls

INDICATOR OR CONTROL

FUNCTION

Blast closures and doors:

LCC AIR INTAKE OPEN and LCC
AIR INTAKE CLOSED indicators

LCC VESTIBULE EXTERIOR BLAST
DOOR OPEN and LCC VESTIBULE
EXTERIOR BLAST DOOR CLOSED
indicators (not included at OSTF-2)

LCC VESTIBULE INTERIOR BLAST
DOOR OPEN and LCC VESTIBULE
INTERIOR BLAST DOOR CLOSED
indicators (not included at OSTF-2)

LCC AIR EXHAUST OPEN and LCC
AIR EXHAUST CLOSED indicators

LCC STAIRWELL AIR EXHAUST
OPEN and LCC STAIRWELL AIR
EXHAUST CLOSED indicators

LCC SEWER VENT OPEN and LCC
SEWER VENT CLOSED indicators

LCC GRADE ENTRY DOOR OPEN
and LCC GRADE ENTRY DOOR
CLOSED indicators

OPEN indicator extinguishes and CLOSED indicator illumi-
nates when LCC air intake is closed. OPEN indicator illumi-
nates and CLOSED indicator extinguishes when LCC air intake
is open.

OPEN indicator illuminates and CLOSED indicator extin-
guishes when LCC vestibule exterior blast door is open. OPEN
indicator extinguishes and CLOSED indicator illuminates when
LCC vestibule exterior blast door is closed.

OPEN indicator illuminates and CLOSED indicator extin-
guishes when LCC vestibule interior door is open. OPEN indi-
cator extinguishes and CLOSED indicator illuminates when
LCC vestibule interior blast door is closed.

OPEN indicator extinguishes and CLOSED indicator illumi-
nates when LCC air exhaust is closed. OPEN indicator illumi-
nates and CLOSED indicator extinguishes when LCC air ex-
haust is open.

OPEN indicator extinguishes and CLOSED indicator illumi-
nates when LCC stairwell air exhaust is closed. OPEN indicator
illuminates and CLOSED indicator extinguishes when LCC
stairwell air exhaust is open.

OPEN indicator extinguishes and CLOSED indicator illumi-
nates when LCC sewer vent is closed. OPEN indicator illumi-
nates and CLOSED indicator extinguishes when LCC sewer
vent is open.

OPEN indicator illuminates and CLOSED indicator extin-
guishes when grade entry door is open. OPEN indicator extin-
guishes and CLOSED indicator illuminates when grade entry
door is closed.

1-14
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Table 1-3. Facility Remote Control Panel Indicators and Controls (Continued)

INDICATOR OR CONTROL

FUNCTION

Blast closures and doors (CONT)

LCC ESCAPE HATCH DOOR OPEN
and LCC ESCAPE HATCH DOOR
CLOSED indicators

SILO AIR INTAKE CLOSURES OPEN
and SILO AIR INTAKE CLOSURES
CLOSED indicators

SILO AIR EXHAUST CLOSURES
OPEN and SILO AIR EXHAUST
CLOSURES CLOSED indicators

SILO BLAST DOOR OPEN and SILO
BLAST DOOR CLOSED indicators

LCC BLAST CLOSURES MANUAL
OPERATION OPEN and CLOSE push-
buttons

BLAST CLOSURE EMERGENCY
OPEN pushbutton

BLAST CLOSURE test close pushbutton

SILO GRADE ENTRY DOOR
CLOSED and SILO GRADE ENTRY
DOOR OPEN indicators (OSTF-2
only)

OPEN indicator illuminates and CLOSED indicator extin-
guishes when LCC escape hatch door is open. OPEN indicator
extinguishes and CLOSED indicator illuminates when LCC
escape hatch door is closed.

OPEN indicator extinguishes and CLOSED indicator illumi-
nates when silo air intake closures are closed. OPEN indicator
illuminates and CLOSED indicator extinguishes when silo air
intake closures are open.

OPEN indicator extinguishes and CLOSED indicator illumi-
nates when silo air exhaust closures are closed. OPEN indicator
illuminates and CLOSED indicator extinguishes when silo air
exhaust closures are open.

OPEN indicator illuminates and CLOSED indicator extin-
guishes when silo blast doors are open. OPEN indicator extin-
guishes and CLOSED indicator illuminates when silo blast
doors are closed.

Opens or closes LCC blast closures when depressed.

[f depressed opens any closed blast closures after LP is up and
locked.

Closes SILO and LCC blast closures when depressed.

Open indicator extinguishes and CLOSED indicator illumi-
nates when silo grade entry door is open. OPEN indicator illu-
minates and CLOSED indicator extinguishes when silo grade
entry door is closed.

Launch platform air conditioning system:

LAUNCH PLATFORM EXHAUST
FAN ON and LAUNCH PLATFORM
EXHAUST FAN OFF indicators

LAUNCH PLATFORM FAN COIL
UNIT ON and LAUNCH PLATFORM
FAN COIL UNIT OFF indicator

ON indicator extinguishes and OFF indicator illuminates when
launch platform exhaust fan is off. ON indicator illuminates
and OFF indicator extinguishes when launch platform exhaust
fan is on,

ON indicator extinguishes and OFF indicator illuminates when
launch platform fan coil unit is off. ON indicator illuminates
and OFF indicator extinguishes when launch platform fan coil
unit is on,

1-15
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Table 1-3. Facility Remote Control Panel Indicators and Controls (Continued)

INDICATOR OR CONTROL

FUNCTION

Launch platform air conditioning system:
(CONT)

LAUNCH PLATFORM DAMPERS
OPEN and LAUNCH PLATFORM
DAMPERS CLOSED indicators

RP-1 & FIRE FQG SYSTEM DAMP-
ERS OPEN and RP-1 & FIRE FOG
SYSTEM DAMPERS CLOSED indi-
cators

OPEN indicator extinguishes and CLOSED indicator illumi-
nates when launch platform dampers are closed. OPEN indi-
cator illuminates and CLOSED indicator extinguishes when
launch platform dampers are open.

OPEN indicator extinguishes and CLOSED indicator illumi-
nates when RP-1 and fire fog system dampers are closed. OPEN
indicator illuminates and CLOSED indicator extinguishes when
RP-1 and fire fog system dampers are open.

Air compressor control system:

STARTING AIR RECEIVER NOR-
MAL PRESS indicator

INSTRUMENT AIR RECEIVER LOW
PRESSURE indicator

Extinguished when starting air receiver pressure is low. Illumi-
nates green when starting air receiver pressure is normal.

Extinguished when instrument air receiver pressure is normal.
Illuminates red when instrument air receiver pressure is low
(less than 1100 PSI)

Primary electrical power and battery sys-
tem:

DIESEL GENERATOR D-60 ON and
DIESEL GENERATOR D-61 ON indi-
cators (D-61 ON indicator not included
at OSTF-2)

DIESEL GENERATOR D-60 OVER-
SPEED LO LUBE OIL PRESS, HI-
TEMP and DIESEL GENERATOR D-
61 OVERSPEED, LO LUBE OIL
PRESS, HI-TEMP (D-61 indicator not
included at OSTF-2)

BATTERY CHARGER FAILURE

OFF SITE POWER ON indicator
(OSTF-2 only)

Display operating status of diesel generators. Indicates diesel
generators are on when illuminated green. Indicates diesel gen-
erators are off when extinguished.

Indicates (red) malfunction of diesel generator due to over-
speed (over 850 RPM), or low oil pressure (less than 15 PSI)
or high water temperature (greater than 200 F.)

NOTE
Diesel generator will shut down when DIE-
SEL GEN D-60 (or D-61) OVERSPEED,
LOW LUBE OIL PRESS, HI-TEMP indi-
cator illuminates red due to overspeed or
low lube oil pressure (less than 10 PSI.)

Extinguished when battery charger is normal. Tlluminates red
when battery charger has failed.

Illuminates green when commercial power is available. Extin-
guishes when commercial power is not available.
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Table 1-3. Facility Remote Control Panel Indicators and Controls (Continued)

INDICATOR OR CONTROL

FUNCTION

Missile enclosure fog:

MISSILE ENCLOSURE FOG ON and
OFF pushbuttons

MISSILE ENCLOSURE FOG ON and
OFF indicator

When depressed, the ON pushbutton opens, or the OFF push-
button closes the missile enclosure fog system.

Indicates missile enclosure fog system is on or off. OFF indi-
cator illuminates green and ON indicator extinguishes when
system is off. ON indicator illuminates red and OFF indicator
extinguishes when system is on.

Warning light and horn:
PERSONNEL WARNING RED ON
AND LIGHT switch (not included at
VAFB)

PERSONNEL WARNING switch
(VAFB only)
HORN pushbutton

PERSONNEL EVACUATION WARN-
ING ON pushbutton (VAFB)

INluminates red personnel warning light on warning light pole
when placed in ON position.

Illuminates red, amber, and green personnel warning lights on
warning light pole when placed in 1, 2, and 3 positions respec-
tively.

Sounds warning horn on warning light pole when depressed.

Sounds personnel warning evacuation signal when depressed.

Gaseous oxygen detector system:

STORAGE AREA OXYGEN
19% indicator

STORAGE AREA OXYGEN 25% indi-
cator

Extinguished when oxygen content of storage area (silo levels
7 and 8) is normal. Illuminates red when oxygen content is low.

Extinguished when oxygen content of storage area (silo levels
7 and 8) is normal. Illuminates red when oxygen content is high.

Diesel fuel vapor detection system:

DIESEL VAPOR HIGH LEVEL indi-
cator

Extinguished when diesel fuel vapor is not high. Illuminates
red when diesel fuel vapor is high.

Water system (OSTF-2 only)

SPRAY PUMP NORMAL indicator

SETTLING TANK NORMAL

Extinguished when spray pump is not normal. Illuminates green
when spray pump is normal.

Extinguished when settling tank is not normal. Illuminates green
when settling tank is normal.

Section 1
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Table 1-3. Facility Remote Control Panel Indicators and Controls (Continued)

INDICATOR OR CONTROL

FUNCTION

Utility water system:

UTILITY WATER PRESSURE
indicator

Extinguished when utility water pressure is normal. Illuminates
red when utility water pressure is low.

Silo sump and LCC sewage pump system:

SILO SUMP HIGH LEVEL indicator

LCC SEWAGE PUMP HIGH LEVEL
indicator

Extinguished when silo sump level is not high. Illuminates red
when silo sump level is high (high level float switch in silo
pump closed.)

Extinguished when LCC sewage pump level is not high. Illumi-
nates red when LCC sewage pump level is high (high level alarm
switch at sewage pump closed.)

Control cabinet system:

SILO CONTROL CABINET HI TEMP
indicator

Extinguished when control cabinet temperature is normal. Illu-
minates red when control cabinet temperature is high (greater
than 100'F.)

Heat exhaust system:

MAIN EXHAUST FAN NOT OPER-
ATING indicator

Extinguished when main exhaust fan EF-30 is operating. Illumi-
nates red when main exhaust fan EF-30 is not operating.

Well control system:

WATER STORAGE TANK LOW
LEVEL indicator

WATER STORAGE TANK HIGH
LEVEL indicator

Extinguished when water storage tank level is not low. Illumi-
nates red when water storage tank level is too low (low level
switch at water storage tank closed.)

Extinguished when water storage tank level is not high. Illumi-
nates red when water storage tank level is too high (high level
switch at water storage tank closed.)

Air conditioning system:

AIR WASHER DUST COLLECTING
UNITS NOT OPERATING indicator

SILO WATER CHILLER UNITS MAL-
FUNCTION

Extinguished when air washer dust collecting units are operat-
ing. Illuminates red when air washer duct collecting units fail
to operate.

Extinguished when silo water chiller units are operating. Illumi-
nates red when silo water chiller units fail to operate.
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Table 1-3. Facility Remote Control Panel Indicators and Controls (Continued)

INDICATOR OR CONTROL

FUNCTION

Missile pod air conditioning system:

MISSILE POD AIR CONDITIONER
MALFUNCTION indicator

MISSILE POD AIR HI TEMPER-
ATURE indicator

MISSILE POD AIR LO PRESSURE
indicator

MISSILE POD HI HUMIDITY indicator

Extinguished when the temperature, pressure, and humidity of
missile pod air are within limits. Illuminated red when missile
pod air supply is out of tolerance. Nature of malfunction is
shown by the following three indicators.

Extinguished when missile pod air temperature is normal. Illu-
minated red when air temperature in the missile pod cooling
duct is high.

Extinguished when missile pod air pressure is normal. Illumi-
nated red when pressure in the missile pod cooling duct is low.

Extinguished when humidity of missile pod air is normal. Illu-
minated red when humidity in the missile pod cooling duct is
high.

Condenser water system:

EMERGENCY WATER PUMP
P-32 ON indicator (NA OSTF-2)

Extinguished when pump P-32 is in standb, status. Illuminated
red when pump is supplying water to the condenser water system.

Changed 15 April 1964
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Paragraph 1-40 to 1-48

Table 1-3. Facility Remote Control Panel Indicators and Controls (Continued)

Section 1

INDICATOR OR CONTROL

FUNCTION

Gaseous oxygen vent system:

GASEOUS OXYGEN VENT CLOSED
and GASEOUS OXYGEN VENT OPEN
indicators

GASEOUS OXYGEN VENT FAN ON
indicator

OPEN indicator extinguishes and CLOSED indicator illumi-
nates when gaseous oxygen vent is closed. OPEN indicator illu-
minates and CLOSED indicator extinguishes when gascous
oxygen vent is open.

Extinguished when gaseous oxygen vent fan is off. Illuminates
when gaseous oxygen vent fan is on.

1-40. The lighting distribution transformer, rated
at 45 KVA, 3-phase, 480-120/208 volts, supplies
power to distribution panel D. From the 225-am-
pere bus of distribution panel D, power is distributed
to lighting panel A, communication equipment dis-
tribution panel C, communication equipment, all
located in the launch control room: and to the blast
detection system equipment rack in the battery room.

1-41. BLAST DETECTION SYSTEM.

1-42. A blast detection system (figure 1-21) is
provided (except at OSTF-2) to help protect per-
sonnel and equipment from the effects of a nuclear
explosion. (See table 1-3 for LCC and silo blast
closure indicators on FRCP.) The system actuates
the closing of air inlets and air outlets in the launch
control center and silo. Closure is initiated either by
high intensity light or by electromagnetic waves.

1-43. Two optical sensor units located above the
launch control center send a signal to an amplifier
when subjected to high intensity light. The amplified
signal passes through a series of relays which
complete circuits required to actuate closing of the
air inlets and outlets, illuminate indicators, and
place the missile guidance system on memory if
guidance is in aligned status.

1-44.  The same function can also be performed by
three loop antennae located ten feet below the
surface of the earth in the area of the launch con-
trol center. When subjected to clectromagnetic waves,

Changed 15 April 1964

the antennae transmit a signal to the amplifier. The
signal then accomplishes the same functions de-
scribed in paragraph 1-43,

1-45. SILO.

1-46. The silo contains eight floor levels (sus-
pended crib) and a guided missile silo launcher plat-
form (figure 1-22) which supports, raises, and
lowers the missile. The silo is constructed of rein-
forced concrete and is covered with steel and con-
crete doors which automatically open during a count-
down. Equipment contained in the silo consists of
facilities equipment; electrical power production and
distribution equipment; gas, propellant and fuel
supply tanks; and checkout, monitoring, and launch
equipment. Entrance to the silo is gained through
a tunnel from the LCC, at all sites except OSTF-2.
At OSTF-2 entrance to the silo is gained through an
above ground door and stairway connected to the
second level. (See table 1-3 for LCC door monitor-
ing indicators on FRCP.) A spiral staircase and ele-
vator are provided to gain access to each level of
the silo.

1-47. CRIB.

1-48.  The crib is an octagonal steel structure con-
taining the eight silo floor levels. A certain amount
of space is left between the silo walls and the crib
to allow motion of the crib. The crib is suspended
from the silo walls by a suspension system (figure
1-6) that uses shock struts and horizontal dampers.
Crib suspension is used to minimize equipment

1-19
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Paragraph 1-49 to 1-56

damage in the event of ground shocks due to ex-
plosive blasts. The horizontal dampers are provided
to act as brakes to prevent crib oscillation. The mis-
sile is stored on the guided missile silo launcher
platform (figure 1-22) in a 21-foot square missile
enclosure that extends the full length of the crib.
The launch platform raises and lowers the missile
for installation, removal, checkout, and launch oper-
ations. The launch platform contains four levels upon
which are mounted the missile and equipment that
must be operated up to the point of missile release
or during checkout with external equipment. An
interconnecting box (11) (checkout cable junction
box) is provided on the launcher platform for
missile checkout operations. A flame deflector (4)
is mounted immediately below the launcher pedestal
(1) to deflect the engine flame from the equipment
mounted in the lower levels. Electrical connections
from the launcher platform to the missile (umbilical
cable connections) are made from an interconnecting
box (13) mounted behind the flame deflector.

1-49.  SILO WORK PLATFORMS.

1-50. To enable missile maintenance functions
to be performed on the lowered missile, hydraulically
actuated work platforms are provided. These work
platforms fold down from the sides of the missile
enclosure and provide access to essential main-
tenance areas on the missile. The work platforms
are electrically interlocked, preventing the launcher
platform from being raised while the work platforms
are extended.

1-51. The facility elevator safety platform, (figure
1-23) located on level one of the silo, is used to
facilitate the transfer of large heavy equipment from
outside the silo into the facility elevator. The safety
platform is constructed with steel frame and grating
and will withstand a 6000-pound load distributed
over a 7-% square foot area. The facility elevator
safety platform is powered by a pneumatic-hydraulic
system. A control panel on silo level one is provided
to regulate the raising and lowering of the safety
platform by extending or retracting the cylinder rods.
The facility elevator safety platform is not mechani-
cally or electrically interlocked to prevent the raising
of the launcher platform. Prior to starting the
launcher platform raise cycle, the facility elevator
safety platform must be in the stowed position.
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1-52. The stretch mechanism is stored on work
platform 1B and 1D, and must be stowed before the
work platform can be retracted. In the event the
missile pressure fails or is shut off, or if maintenance
is to be performed on the missile, the stretch mecha-
nism is manually engaged. The mechanism consists
of a folding stretch mechanism pedestal, two pins
that engage opposite sides of the missile structure,
two hydraulic cylinders, a hand pump, and a hyd-
raulic pressure gauge.

1-53. Work platform 1 (15, figure 1-24), located
on silo level 2, consists of three sections, each of
which is operated by two hydraulic cylinders. The six
cylinders receive hydraulic fluid from one solenoid-
operated hydraulic valve. Limit switches indicate
work platform position to the logic circuitry. The
work platform side leaf must be stowed manually to
prevent damage to equipment before the work plat-
form is retracted.

1-54. Work platform 2 (11, figure 1-25), located
on silo level 5, is similar to work platform 1 with the
exception that work platform 2 has one section, one
hydraulic cylinder, and linkage.

[-54A. Work platform 2B (VAFB only) (5,
figure 1-26), located on silo level 5, provides access
to the instrumentation and range safety system an-
tenna and to the missile destruct package. It is
mechanically connected to work platform 3B and
is automatically extended or retracted by actuation
of plattorm 3B. A side leaf on work platform 2B
must be stowed manually before the platform is
retracted to prevent damage to equipment. A ladder
is provided to connect platforms 2B and 3B.

1-55. Work platforms 3 and 4 (figure 1-26), lo-
cated on silo level 5A, are mechanically connected by
two cascade mechanisms and are extended by either
of two key switches located on silo level 5A. The plat-
forms are extended by energizing one electrically
controlled hydraulic valve which sends high-pressure
fluid to the six cylinders. When the five sections of
work platform 3 are extending, a cascade mechanism
also extends the two sections comprising work plat-
form 4. Work platform section 3D includes a man-
ually extended side leaf which must be manually re-
tracted and stowed prior to retraction of work plat-
forms. Failure to retract and stow this leaf may cause
damage to equipment when the work platforms are
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hydraulically retracted. An additional work platform
is located on level 6. (See 9, figure 1-27 or 1-28.)

1-56.  The silo mouth platform provides walkways
for personnel access to the missile for attachment of
missile umbilical cables and attaching or detaching
erection links. The platform also provides access to
the launcher pedestals for engaging or retracting
the missile holddown latches. A ladder provides
access between the silo mouth platform and the en-
gine access platform.

1-57.  ENVIRONMENTAL CONTROL.

1-58.  Due to the underground configuration of the
launch complexes, an extensive environmental con-
trol system is provided consisting of water chiller,
pumps, fins, heaters, hazards detectors, dust collector,
and ducting. (See table 1-3 for silo associated air
conditioning indicators on FRCP.) The intake air
of the silo is washed and cooled and partly ducted to
the missile enclosure to maintain the enclosure tem-
perature at 70°F. (See figure 1-29 for simplified flow
diagram of the silo air intake and exhaust system.)
A constant temperature of the enclosure is required
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due to the RP-1 fuel stored in the missile fuel tank
because an increase in temperature causes an increase
in volume due to expansion of the fuel. The re-
mainder of the chilled air is ducted to the diesel
compartments in levels five and six where it is
warmed by heat generated by the 500KW diesel
generators (40 and 46, figure 1-20.) The warmed
air is diffused throughout the silo and maintains a
temperature of 50 to 100°F depending on ambient
temperatures. An exhaust fan and ducting expel the
warm air from the launching silo,

1-59. Cooling air must be supplied to components
in the missile equipment pods when missile systems
are energized. Air Conditioner A/E32C-5 (pod
cooling unit) (figures 1-30 and 1-31) mounted on
the launcher platform receives chilled water from
a water chiller and supplies and recirculates 40°F
dehumidified air to the missile equipment pod elec-
tronic equipment to maintain equipment within
operating temperatures. Table 1-3 lists the associated
missile pod air conditioner malfunction indicators
on the facility remote control panel (FRCP) (figure
1-35 or 1-36). These indicators monitor missile
pod air temperature, pressure, and humidity. These
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data provide the MCCC with the information re-
quired to decide whether power must be removed
from the missile guidance system and abort initiated
in the event of a pod air conditioner malfunction, or
whether countdown should be continued.

1-60.  During missile countdown, engine valves and
components in the thrust section of the missile are
heated to prevent adverse temperature effects due
to liquid oxygen and liquid nitrogen temperatures.
These components are heated by a thrust section
heater (16, figure 1-32 or 1-33) located on silo
level 8. (See figure 1-29 for simplified flow diagram
of the silo air conditioning system.) A thrust section
heater malfunction during countdown causes an
alarm to sound and the THRUST SECTION
Heaters indicator on the launch control console
(figure 1-7) to be illuminated amber. Countdown
may be continued at the discretion of the MCCC.
The thrust section heater is turned off after the
missile is launched or 2 hours after abort is complete.

1-61. To reduce explosion hazards due to excessive
oxygen content in the missile enclosure, a gaseous
oxygen vent system is provided to expel at high
velocity the exhaust from the liquid oxygen boiloff
valve on the missile. The gaseous oxygen vent system
is retracted from the missile during launcher plat-
form rise and extends when the launcher platform
is lowered. Hazard detection systems are also pro-
vided to detect excessive oxygen content and fuel
(diesel fuel) vapor in the silo. Gaseous oxygen de-
tectors (4 and 6, figure 1-34) sample the oxygen
content from sampling stations located on the seventh
and eighth levels of the silo. When the oxygen con-
tent of the air rises above 27 percent by volume or
falls below 17 percent by volume the detectors initi-
ate both audible and visible alarms at the detector
units, level seven, level eight, and facility re-
mote control panel (FRCP) (figures 1-35
and 1-36.) At OSTF-2, the gaseous oxy-
gen concentration read by the detection system is
also shown on a meter located in launch control
center, level two. The diesel fuel vapor detector (12,
figure 1-34) samples the diesel fuel vapor content
of the air at the diesel room exhaust and also initiates
an audible and visible alarm at the detection unit and
on the FRCP when predetermined limits are reached.
The FRCP contains indicators and a warning buzzer
to monitor the hazardous conditions in the silo and
also monitors power equipment status, door positions,
and other environmental control functions (fans,
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vents, dampers.) Controls are provided on the panel
for personnel warning, to control the missile en-
closure fog system, and to manually open or close
the blast closures. (See table 1-3 for FRCP indicators
and controls.)

1-62. MISSILE ENCLOSURE.

1-63. The missile fuel tank is maintained at a
constant temperature of approximately 70"F with 65
percent relative humidity. To reduce the volume of
air which must be controlled for this fuel storage
requirement, the missile and its launcher platform
are enclosed within the silo shaftway by an insulated
metal envelope. This enclosure is cooled by air con-
ditioning or heated by hot water coils, depending
upon ambient temperatures. (See figure 1-29 for
simplified flow diagram of silo air conditioning sys-
tem.) The enclosure also serves to lessen the area
exposed to hazardous fumes, and gases escaping
from the missile.

1-64. The enclosure is made up of metal panels
attached to the crib at each level and is large enough
to accommodate the various retractable missile work
platforms. The panels are removable for missile main-
tenance and have gas-tight doors for access to work
platforms.

1-65. WATER DISTRIBUTION SYSTEM.

1-66. The water distribution system consists of
utility water, demineralized water, dust collector
water, condenser water, hot water, and chilled water
systems.

1-67. Water is supplied to the water distribution
system from water wells located at each launch com-
plex or commercial sources. A building containing a
water treatment system may be located near the wells,
depending on the purity of the well water supply.
(Sce figure 1-37 for simplified flow diagram of the
water treatment system.) Water from the wells is
pumped to a valve box sunk into the ground adjacent
to four underground storage tanks. A line connects
the valve box to one of the water storage tanks
which are interconnected and provides a total capa-
city of approximately 100,000 gallons. Indicators
on the FRCP (figure 1-35 or 1-36) monitor the
storage tank water levels. Water supply pumps are
automatically started when the water level in the
tanks drops to 90,000 gallons. A water line con-
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nects the storage tanks to the water distribution
equipment located on level four of the silo.

1-68. The utility water system supplies water from
the storage tanks to the drinking water dispensers,
fog system nozzles, fire hose stations, emergency
eyewash and shower installations, and the LCC do-
mestic water system. (See figure 1-38 for simplified
flow diagram of the utility water system.) The utility
water system consists of turbine-type water pumps,
hydropneumatic tank, and necessary valves and con-
trols. An automatic control system maintains the
required air pressure in the hydropneumatic tank.
An indicator on the FRCP (figure 1-35 or 1-36)
monitors the utility water pressure.

1-69. The demineralized water supply system sup-
plies makeup water to the chilled water system and
to the hot water system. See figure 1-40 for simplified
flow diagram of the demineralized water system. It
also supplies makeup water to the diesel engine water
jackets. The system consists of water storage tank,
water pump, and necessary valves and controls. The
water storage tank is periodically replenished at a
silo cap stubup with demineralized water to maintain
the required water level. Water level control on the
hot water and cold water expansion tanks will oper-
ate the demineralized water pump to maintain the re-
quired water level in the tanks.

1-70. The condenser water system is a closed loop
system which supplies cooled water to the condenser
units of the water chillers and to the diesel engine
heat exchangers. (See figure 1-39 for simplified flow
diagram of the condenser water system.) Cooling
water is also supplied to the instrument air prefab.
The system consists of a water cooling tower, water
circulating pumps, and necessary valves and controls.
Cooling water is circulated from the water cooling
tower to the condenser units and diesel engine heat
exchangers by the condenser water pumps and then
recirculated back through the water cooling tower.

Makeup water is obtained from the utility water sys-

tem through a chemical pot feeder. If the primary
and standby pumps which supply condenser water
from the cooling tower fail, or if water flow from
the cooling tower fails, an emergency water pump
is automatically activated. Water is drawn from the
storage tanks by the emergency pumps, circulated
through the condenser units and diesel engine heat
exchangers and then pumped directly to the silo
sump. The cooling tower will be bypassed and the
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system will no longer be in a recirculating operation.
The status of the emergency water pump is monitored
by means of an indicator on the FRCP (figure 1-35),
at all sites except OSTF-2. Table 1-3 lists the indi-
cator and its function.

1-71. The hot water system is a closed loop sys-
tem which supplies hot water to the heating coils
of the thrust section heater and the launch platform
fan coil unit. See figure 1-39 for simplified flow
diagram of the hot water system. Hot water is also
supplied to the launch control center. The system
consists of a hot water expansion tank, circulating
pumps, heat recovery silencers, electric boiler, and
necessary valves and controls. The water is pumped
to the heat recovery silencers where it is heated,
through the electric boiler for further heating if re-
quired, and then circulated to the heating coils and
launch control center. Makeup water for the hot
water system is obtained from the demineralized
water supply system.

1-72. The chilled water system is a closed loop
system which supplies chilled water to the cooling
coils of the launch platform fan coil unit, control
cabinet fan coil unit, and the pod air conditioning
unit. (See figure 1-40 for simplified flow diagram of
the chilled water system.) Chilled water is also sup-
plied to the launch control center. The system con-
sists of a cold water expansion tank, two circulating
pumps (7 and 8, figure 1-17), two chiller units
(refrigeration units complete with compressors,
chillers, and condensers), and necessary valves and
controls. Either chiller unit is selected as the primary
unit from a local control. The secondary unit is
cycled on and off automatically by a thermostatic
control in the chilled water return line between the
pumps and the water chiller units to provide addi-
tional cooling capacity during periods of peak load.
Water in the system is pumped to the chiller units
where it is cooled and then circulated to the cooling
coils of the launch control center. Makeup water is
obtained from the demineralized water supply system.

1-73.  The dust collector water system is a closed
loop system which supplies water to the silo intake
air dust collectors. (See figure 1-29 for simplified
flow diagram of the dust collector water system.) The
system consists of a water makeup tank, circulating
pumps, settling tank, and necessary valves and con-
trols. The water is circulated through dust collectors
and a settling tank. Makeup water for the dust col-
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lector water system is obtained from the utility water
system. Following a nuclear blast certain valves in
the dust collector water system will assume a new
position causing supply water to come directly from
the storage tanks to be circulated through the dust
collectors and then directly pumped out of the silo.
This operation will continue for 30 minutes following
a nuclear blast, and then the dust collector water
system will return to a recirculation operation.

1-74.  POWER PRODUCTION AND
DISTRIBUTION.

1-75. Power production equipment (primary) for
the launch complex consists of two 500-KW diesel
generator (40 and 46, figure 1-20) located on the fifth
and sixth levels of the silo at all operational sites.
Either generator may be selected locally at the 480-
volt switchgear or remotely from the power remote
control panel (PRCP) (21, figure 1-4) A single 500-
KW diesel generator (5, figure 1-25) is located on
level five at OSTF-2. Fuel and lubricating oil for
the diesel engines are supplied from a diesel day tank
(10) and clean lube oil tank (7.) A dirty lube oil
tank (4) stores dirty oil which is discharged at the
top of the silo by a transfer pump. The output of
each diesel generator (460-volt, 3-phase, 60-cycle)
is supplied to the 480-volt switchgear (1) for dis-
tribution to launch complex equipment. See table
-3 for diesel generator associated indicators on
FRCP. Feeder disconnect switches, located on the
switchgear, control power distribution to 480-volt
control centers (1, 16, and 17, figure 1-20) in the
silo and launch control center. The control centers
(figures 1-41 and 1-42) distribute power to equipment
requiring 460-volt, 3-phase 60-cycle AC power. Pow-
er for lighting, communications, and other equipment
requiring 120/208-volt, 60-cycle, AC power is sup-
plied by step down transformers. Control power, to
operate facility system motor starters located in the
essential and nonessential motor control centers, is

Paragraph 1-74 to 1-75

supplied by the 120-VAC control voltage system.
The system receives 460-VAC power from the motor
control center 600-ampere essential bus and con-
verts it into 120-VAC, single-phase power, with
stepdown transformers. An automatic transfer switch
(10, figure 1-24) in the system transfers to a standby
transformer in the event of an operating transformer
malfunction. The load side of the transfer switch is
connected to an 18-circuit, single-phase circuit
breaker panel that feeds the control voltage circuits.
A 28-VDC battery (12, figure 1-43) supplies emer-
gency power to the launch control system for shut-
ting down launch operations in the event of a power
failure. A 48-volt battery rack (2, figure 1-27 or 3,
figure 1-28) is provided as backup for the 48-volt
battery charger to provide power for the safety cir-
cuit, tripping circuit breakers, indicator lights on
the 480-volt switch gear, PRCP, and for the diesel
generator governor motor controls. In addition to
the 500-KW diesel generator, provisions are made at
OSTF-2 for connecting a power company line as an
alternate power source. The power company line
feeds the main power transformer (7, figure 1-28)
which feeds 460-VAC to the 480-volt switchgear.
Either power source (diesel generator or power
company) may be selected locally at the 480-volt
switchgear or remotely from the power remote con-
trol panel (30, figure 1-5). The power remote con-
trol panel (figure 1-44 or figure 1-45) contains volt-
meters, ammeters, and controls to monitor power
and start and stop the diesel generators or ‘connect
the power company line. (See table 1-4.) Twenty-
eight VDC power and 400-cycle AC power are
supplied by Power Supply-Distribution Set PP-
2537/GSW (9, figure 1-43) and 400-cycle Motor
Generator type MD-2 (10). The 400-cycle motor
generator control panel (figure 1-46) provides the
controls and indicators necessary for the operation
of the motor generator. The voltage output of the
power supply-distribution set and the motor gener-
ator may be monitored at MISSILE GROUND
POWER (PANEL 2) (figure 1-47).

Table 1-4. Power Remote Control Panel Controls and Indicators

CONTROL OR INDICATOR

FUNCTION

RUNNING VOLTAGE and INCOMING VOLTAGE
meters or GENERATOR VOLTMETER A. C. (OSTF-2

only)

Indicate voltage output of diesel generators

Changed 15 April 1964

1-23



Section I

T.0. 21M-HGM16F-1

Table 1-4. Power Remote Control Panel Controls and Indicators (Continued)

CONTROL OR INDICATOR

FUNCTION

GENERATOR NO. 1 AMMETER AC and GENERA-
TOR NO. 2 AMMETER AC meters or GENERATOR
AMMETER A. C. (OSTF-2 only)

RUNNING FREQUENCY and INCOMING FRE-
QUENCY meters or GENERATOR FREQUENCY A.C.
meter (OSTF-2 only)

GENERATOR NUMBER 1 AMMETER SWITCH and
GENERATOR NUMBER 2 AMMETER SWITCH or
GENERATOR AMMETER SWITCH (OSTF-2 only)

SYNCHROSCOPE and SYNCHRONIZING indicators
(not included at OSTF-2)

GENERATOR NO. 1 MAIN BREAKER CONTROL
SWITCH and GENERATOR NO. 2 MAIN BREAKER
CONTROL SWITCH or GENERATOR MAIN BREAK-
ER CONTROL SWITCH (OSTF-2 only)

Main breaker control switch indicators

GENERATOR NUMBER 1 SYNCHRONIZING
SWITCH and GENERATOR NUMBER 2 SYNCHRO-
NIZING SWITCH (not included at OSTF-2)

GENERATOR NUMBER 1 GOVERNOR MOTOR
CONTROL SWITCH and GENERATOR NO. 2 GOV-
ERNOR MOTOR CONTROL SWITCH' or GENERA-
TOR GOVERNOR MOTOR CONTROL SWITCH
(OSTF-2 only)

ENGINE NUMBER 1 START STOP SWITCH and
ENGINE NUMBER 2 START STOP SWITCH or EN-
GINE START STOP SWITCH (OSTF-2 only)

Indicates load current when generators are
connected to the line

Indicate frequency of generator output voltage

Selects either phase A, B, or C current for
indication on PRCP ammeters

Indicates phase relation between running and
incoming generators

Connects generator D-60 and D-61 to line

NOTE
Generator D-61 is not included at OSTF-2

Indicate position of GENERATOR NO. 1
MAIN BREAKER CONTROL SWITCH,
GENERATOR NO. 2 MAIN BREAKER
CONTROL SWITCH, and GENERATOR
MAIN BREAKER CONTROL SWITCH
(OSTF-2 only.) Red indicator illuminates
when main breaker control switch is closed.
Green indicator illuminates when main breaker
control switch is opened.

Control switches for synchronizing both gen-
erators for parallel diesel operation

Control switches for locally controlling diesel
generator governors

Control switches for locally starting and stop-
ping diesel engine

Indicators display engine started or stopped.
Diesel is started when red indicator is illumi-
nated. Diesel engine is stopped, and is capable
of being started from the PRCP when grzen
indicator is illuminated
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Table 1-4. Power Remote Control Panel Controls and Indicators (Continued)

CONTROL OR INDICATOR

FUNCTION

FEEDER NO. 3 NON-ESSENTIAL BUS CONTROL
SWITCH

FEEDER NO. 3 NON-ESSENTIAL BUS CONTROL
SWITCH indicators

EMERGENCY SHUTDOWN pushbuttons

NOTE
The following indicators and controls are
contained on the PRCP at OSTF-2 only.

POWER CO. LINE AMMETER A. C.

POWER CO. LINE VOLTMETER A. C.

POWER CO. LINE FREQUENCY A.C.

POWER CO. LINE AMMETER SWITCH

POWER CO. LINE VOLTMETER SWITCH

POWER CO. LINE MAIN BREAKER CONTROL
SWITCH

POWER CO. LINE MAIN BREAKER CONTROL
SWITCH indicator

Control switch for locally applying or removing
nonessential power

Indicate non-essential power is on when red
indicator is illuminated. Indicates that non-
essential power is off when green indicator is
illuminated

Pushbuttons for locally shutting down diesel
engines and simultaneously tripping GENER-
ATOR MAIN BREAKER CONTROL
SWITCH

Indicates commercial power load current when
commercial power is being used

Indicates commercial power voltage
Indicates commercial power frequency

Selects either phase A, B, or C current for
indication on POWER CO. LINE AM-
METER A. C.

Selects either phase A, B, or C voltage for
indication on POWER CO. LINE VOLT-
METER A. C.

Control switch for locally connecting commer-
cial power

Indicates Position of POWER CO. LINE
MAIN BREAKER CONTROL SWITCH.
Red indicator illuminates when commercial
power is connected. Green indicator illuminates
when commercial power is not connected.
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1-76. PROPELLANT AND GASES.

1-77. Gases (nitrogen and helium), liquid nitrogen,
and liquid oxygen are stored in tanks located on
level eight of the silo. (See figure 1-32, 1-33 and
1-48.) The storage tanks are initially filled and re-
plenished as required from supply trailers connected
to ground level charging connections. Nitrogen gas is
used during standby periods to pressurize the missile
fuel and liquid oxygen tanks, to perform fuel leveling
and transfer operations, to charge hydraulic accumu-
lators, to operate the liquid oxygen topping control
unit (20, figure 1-48 and figure 1-49), to back up in-
strument air, and to supply the nitrogen control
unit (1, figure 1-48) for test, checkout, and purging
operations. Helium is used during countdown to
charge the missile helium bottles and to pressurize
the missile fuel and liquid oxygen tanks. Liquid
nitrogen is used during countdown for chilling the
shrouded missile helium bottles and loading lines to
enable a greater amount of helium to be stored in
the airborne bottles. The helium is cooled by passage
through a liquid nitrogen/helium heat exchanger
tank (14) prior to loading. Loading of liquid
nitrogen is accomplished during countdown by pres-
surizing the liquid nitrogen storage tank (13) with
gaseous nitrogen from the pneumatic system manifold
regulator (5, figure 1-48 and figure 1-50). The
pneumatic system manifold regulator receives helium
and nitrogen and controls distribution to the missile,
helium control charging unit (2, figure 1-48 and
figure 1-51) and the pressure system control (4,
figure 1-48.) Compressed air for pneumatic valve
operations is also received by the pneumatic system
figure 1-51), and the pressure system control (4,
manifold regulator, from the instrument air pre-
fab (18) and distributed to the liquid nitrogen
prefab (15, figure 1-48 and figure 1-52), pres-
sure system control, pressurization prefab (19,
figure 1-48 and figures 1-53 and 1-54), liquid oxy-
gen control prefab (16, figure 1-48 and figure 1-55)
and the liquid oxygen fill prefab (17, figure 1-48.)

1-78. The instrument air prefab consists of an air
compressor, air receiver, drier, and coolers. (See
figure 1-56 for simplified flow diagram of the in-
strument air system.) In addition to supplying com-
pressed air to the pneumatic system manifold regula-
tor, the instrument air prefab supplies instrument and
control air pressure to equipment in the launch con-
trol center, to the utility water system, diesel air
start system, and blast closure (air intake and ex-
haust) mechanism. A facility compressed air system,
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consisting of a facility air compressor and regulator,
is provided for squadron complexes at VAFB, 550,
556 and 579. The compressed air system provides
compressed air for controlling components of the silo
heating, ventilating, and air conditioning systems.
At squadron complexes 551, 577, and 578, these
components of the silo heating, ventilating, and air
conditioning system are electrically operated and a
facility compressed air system is not provided. (See
figure 1-96 for a simplified flow diagram for com-
plexes at VAFB and 550; and figure 1-97 for a
simplified flow diagram for squadron complexes 556
and 579.) In the event loss of facility compressed air
occurs, the instrument air system supplies emergency
instrument air to the facility air compressor and
regulator station.

1-79. Missile tank pressurization is maintained by
the pressure system control during standby periods
and during countdown. Nitrogen gas is used during
the standby periods while helium is used after count-
down start. During the commit sequence, the pres-
surization of the missile tanks is switched to the
internal pressurization system where helium is sup-
plied by the airborne helium bottles. Loading of
helium into the airborne bottles is controlled by the
pneumatic system manifold regulator (figure 1-50.)
The helium control charging unit (figure 1-51) en-
sures that the airborne bottles are fully charged up
to the point of missile launch by maintaining the
bottles at 3000 PSI during launcher platform rise.

1-79A. The helium control charging unit also
serves as an emergency pressurization source for
the missile tanks. Helium for this purpose is supplied
to the helium control charging unit from the inflight
helium storage tanks, through a valve in the pres-
sure system control, and through an umbilical loop
hose. After the launcher platfrom leaves the down
and locked position, the pressure system control no
longer maintains missile tank pressures. If the
launcher platform cannot be lowered, manual pres-
surization of the missile oxidizer tank will be required
if all the liquid oxygen or liquid nitrogen is allowed
to boiloff. Manual valves on the helium control
charging unit enable manual pressurization to be
accomplished. Fuel tank pressurization during this
period is automatically maintained by the helium
control charging unit. However, manual valves for
controlling the fuel tank pressure are also provided
on the helium control charging unit. The helium con-
trol charging unit also serves as a backup to the
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pressure system control while the launcher platform
is down and locked. Pressure gages on the helium
control charging unit enable the operator to monitor
missile fuel and oxidizer tank pressures.

1-80. PROPELLANT LOADING SYSTEM.

1-81. Propellants, RP-1 fuel and liquid oxygen, are
fully loaded in their respective missile tanks before
the missile is elevated to the ground level firing
position. Fuel is loaded from a tank truck or the
silo catchment tank, through a fuel purification
unit, when the missile is first installed in the silo. If
the temperature of the RP-1 fuel varies from that in
the silo missile enclosure, considerable volumetric
change takes place within the fuel tank as the fuel
temperature stabilizes to the missile enclosure tem-

Changed 15 April 1964

perature (65 to 75°F.) Fuel volume in the missile
tank is adjusted to the full level during this period
of temperature stabilization by draining fuel into
a leveling tank or by pumping fuel from the leveling
tank to the missile fuel tank wsing controls and indi-
cators on FUEL TANKING (PANEL 2) (figure
1-57.)

1-81A. At VAFB only, a fuel fill-and-drain line
shutoff plate (figure 1-99) is installed in the fuel fill-
and-drain line below the riseoff disconnect on level
I of the launcher platform. One end of the shutoff
plate has a hole to allow passage of fuel; the other
end is blank. The blank end of the shutoff plate is
installed in the fuel fill-and-drain line before a train-
ing launch to seal the line and protect it form the
blast of the missile engines.
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1-82.  During countdown, launch control logic cir-
cuits sequentially operate selected valves in the
pressurization and liquid oxygen subsystems. Stored
liquid oxygen is forced by pneumatic pressure into
the missile liquid oxygen tank. Liquid level sensing
transducers in the tank respond to the presence of
liquid oxygen as it attains successive levels within
the missile tank, generating electrical signals which
enable the launch control logic to control the se-
quence of propellant loading.

1-83. The propellant loading system consists of
three subsystems: fuel, liquid oxygen, and pressuri-
zation; and that part of the instrument air system
needed to operate the liquid oxygen subsystem.
Propellant loading equipment is located on several
levels within the silo. On the seventh level are the
liquid oxygen control prefab, (16, figure 1-48) the
liquid oxygen fill prefab (17), the liquid oxygen
topping control unit (20), the pressurization prefab
(19), and the instrument air prefab (18.) The liquid
oxygen storage tank (11) and the liquid oxygen
topping tank (12) are suspended between the
seventh and eighth levels. Seven gaseous nitrogen
storage tanks (7) are suspended between the seventh
and eighth levels. The fuel loading prefab (3), the
pressure system control (4), and the pneumatic
system manifold regulator (5) are located on the
eighth level within the missile enclosure area. Con-
nections to the liquid oxygen fill-and-drain line, the
liquid oxygen topping line, and the missile fuel fill-
and-drain line are located near the first level of the
launcher platform. The fuel catchment tank is located
ten feet underground adjacent to the silo cap.

1-84. The trailer mounted fuel purification unit
is used to remove water and impurities from the
RP-1 fuel during initial loading and during a missile
recycle. Since fuel is permanently stored in the mis-
sile fuel tank, all free water must be removed. The
main components of the fuel purification unit are a
pump, a filter-separator, and a dehydrator. The
RP-1 fuel is pumped through the filter-separator,
then through the dehydrator where silica gel absorbs
water molecules. The fuel is constantly monitored
at the outlet line of the dehydrator by a moisture
monitor. The dehydrator is able to process approxi-
mately 45,000 gallons of fuel before requiring re-
placement.

1-85. The liquid oxygen subsystem transfers liquid
oxygen from the ground tanks to the missile liquid

Paragraph 1-82 to 1-87

oxygen tank during countdown. It consists of a
liquid oxygen storage tank, topping tank fill prefab,
topping control unit, and interconnecting piping and
valves. Main transfer is accomplished through a 10-
inch fill and drain line connected from the liquid
oxygen storage tank, through the liquid oxygen con-
trol prefab, to the missile tank. Secondary transfer
is provided by a line connected from the liquid oxy-
gen topping tank, through the topping control unit.
to the missile booster pumps. Gaseous nitrogen from
the pressurization subsystem applied to the storage
and topping tanks provides the pressure to make the
transfer. The timing of liquid oxygen loading is
determined by time delay relays in LO, TANKING
(PANEL 1 and PANEL 2) (figure 1-60) working
in conjunction with liquid oxygen level sensing trans-
ducers in the missile tank.

1-86. During standby, the status of the propellant
loading system is monitored and displayed on the
launch control console (figure 1-7) by a summary
signal from the various subsystem panels that illumi-
nates the LO, & FUEL indicator. Liquid oxygen
loading does not start during countdown until the
pneumatic system enters the phase II cycle. When
this happens, the fuel tank pressure is raised to
approximately 63.2 PSI and the liquid oxygen boiloff
valve is placed on automatic to regulate the liquid
oxygen tank pressure to approximately 3.6 PSI. With
these conditions established, a 40-second line chill-
down sequence is initiated to pre-cool the transfer
lines and valves. The LO, LINE FILLED indicator
in the countdown patch of the launch control con-
sole illuminates green following the conclusion of
the line chilldown sequence, and rapid loading of
liquid oxygen starts. Rapid loading continues until
a propellant level sensing transducer senses that the
tank is 95 percent full. When this occurs, the RAPID
LO; LOAD indicator lights green and the fine load-
ing sequence is started.

1-87. The fine loading sequence continues until
the oxidizer tank is 99.25 percent full. A line draining
sequence is then initiated to drain the main 10-inch
liquid oxygen fill and drain line. The LO, READY
indicator on the countdown patch of the launch con-
trol console illuminates green at this point denoting
that the liquid oxygen system is ready for the com-
mit sequence. An on-off topping sequence continues
to replace the loss of liquid oxygen due to boiloff
and maintains the tank level between 99 and 99.25
percent full.
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1-88. During the commit sequence, after missile
power has been transferred to internal, the liquid
oxygen boiloff valve is closed and rapid topping oc-
curs to bring the tank up to the 100 percent level.
The LO, COMMIT indicator on the launch control
console commit patch illuminates green indicating
the LO, system is ready for launch. Simultancously,
the LO, commit signal initiates a pulsating reset sig-
nal to the Computer Assembly CA-108B (propellant
utilization computer assembly), which continues until
either an abort is initiated or missile lift-off has been
accomplished.

1-89. PROPELLANT LOADING SYSTEM STA-
TUS INDICATORS. The propellant loading system
status indicators, located on the launch control con-
sole, are monitored during standby and countdown
by the missile combat crew commander or by his
designated alternate. Table 1-5 lists the indicators
involved and their functions.

T.0. 21M-HGM16F-1

1-90. SILO HYDRAULICS.

I1-91. Silo hydraulics (figure 1-61) are used in the
launcher platform drive (clutch and brake) system,
crib locking, silo door opening, and work platform
actuation. The major components of the system are
two hydraulic pumps (13, figure 1-61) and reservoir
(12), hydraulic accumulators (14), and nitrogen
pressure tanks (15.) A 1-HP hydraulic pump sup-
plies the hydraulic pressure required during standby
periods and a 40-HP hydraulic pump supplies the
hydraulic pressure required during abort and check-
out operations. During the commit sequence, hyd-
raulic pressure is supplied by the hydraulic accumu-
lators that are charged with nitrogen from the nitro-
gen pressure tanks.

1-92.  The overhead doors (1) are opened by two
door closure cylinders (3) and four breakaway cylin-
ders (2.) The four breakaway cylinders assist the

Table 1-5. Propellant Loading System Indicators on Launch Control Console

INDICATOR

FUNCTION

LO, & FUEL indicator

INuminates green when all of the following conditions exist:

a. SYSTEM IN STANDBY indicator on PROPELLANT LEVEL (PAN-
EL 2) (figure 1-58) illuminated green

b. SYSTEM IN STANDBY indicator on FUEL TANKING (PANEL 1)
(figure 1-59) illuminated green

c. SYSTEM IN STANDBY indicator on LO, TANKING (PANEL 1)
(figure 1-60) illuminated green

INluminates red when any of the above conditions are not as specified

FUEL LEVEL indicator

INluminates amber when either of the following conditions exists:

a. During standby when FUEL switch on PROPELLANT LEVEL (PAN-
EL 2) is in LOCAL position and fuel tank level is too high

b. Within 5 seconds after countdown starts and fuel tank level is too high

LO, LEVEL SENSING
indicator

Forty seconds after countdown is started, illuminates amber to indicate
single sensor failure or red to indicate a double sensor failure. One hundred
and twenty seconds after start of rapid LO, load the ability to detect a LO,
level sensor failure is discontinued
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door cylinders by exerting an initial upward thrust
to overcome the weight of the overhead doors and
to break any ice formations. To prevent movement
of the crib during launcher platform raising and low-
ering, the crib structure is locked to the silo structure
by the horizontal and vertical crib locks (4 and 8.)
If the crib has tilted in relation to the silo walls, the
vertical crib locks align the crib so that it becomes
parallel to the silo walls and positioned in the center.
Centering of the crib is required to ensure proper
alignment of the launcher platform to silo cap locks
(9) in order that the launcher platform will Tock to
the silo cap when fully raised.

1-93. The work platforms in the missile enclosure
are operated by the work platform actuators (11)
which are controlled from key switch control panels
(figure 1-62.) The launcher platform drive is mech-
anically engaged and hydraulically disengaged by a
launcher platform drive clutch and brake (35, figure
1-61) and enables the launcher platform to be
stopped at intermediate points between the fully
raised and fully lowered positions.

1-94.  The missile support hydraulic system is used
to fill and bleed the missile hydraulic system, pro-
vide hydraulic power for missile hydraulic system
testing, and furnish ground hydraulic power to the
missile hydraulic system during countdown until the
airborne pumps take over. It consists of Hydraulic
Pumping Unit A/E27A-10 (9, figure 1-22 and figure
1-63) and the lines necessary to deliver hydraulic
fluid to the missile. Composed of two independent
pumping units, the first stage of the hydraulic pump-
ing unit serves the missile booster hydraulic sub-
system; the second stage serves the sustainer-vernier
hydraulic subsystem.

1-95. The hydraulic pumping unit is housed in a
cabinet on the third level of the launch platform.
Steel tubing is used to connect the pressure and return
fittings on the hydraulic pumping unit to the missile
riseoff couplings located on the top level of the
launcher platform. The hydraulic pumping unit is
air cooled and requires a gaseous nitrogen input of
1000 to 1500 PSIG, and electrical inputs of 440
volts, 60 CPS, 3 phase AC (60 amperes approximi-
mately) and 28 volts DC (30 amperes approxi-
mately.) It may be operated either from the control
panel of the unit or remotely from control monitor
group 2 of 4 (5, figure 1-43) in the launch silo.

Paragraph 1-93 to 1-99

1-96. MISSILE LIFTING SYSTEM.

1-97. The missile lifting system is composed of
pneumatic, hydraulic, and electrical subsystems
which control all missile lift, door closure, crib lock-
ing, launch platform locking, and work platform
actuation operations. The hydraulic system provides
the hydraulic pressures for the above operations
on command of the missile lift system logic units or
from local control sources. A local control hydraulic
panel (7, figure 1-24 and figure 1-64) located on
level 2 of the silo monitors system hydraulic and
pneumatic (nitrogen) pressures and enables local
(manual) control for checkout of the hydraulic
missile lift system. The electrical missile lifting con-
trol system (6, figure 1-65), receives and sends
signals to the control monitor group and distributes
and controls all internal drive voltages. The missile
lift system motor control center (7) converts 440-
volt AC power to voltage levels required by the sys-
tem. The missile lift logic racks (part of electrical
missile lifting control system) control actuation of
the missile lift system in a predetermined sequence
and contain indicators and controls to perform check-
out, test, and self-test operation. A fault register
chassis is also provided in the logic racks, and dis-
plays, on punched tape, malfunctions of specific
loops within the missile lift system.

1-98.  The launcher platform is raised or lowered
by missile lifting launch platform drive assembly (12,
figure 1-65) consisting of two electric motors, re-
duction gears, and drive sheaves. During countdown
fast launcher platform lifting is accomplished by a
high speed motor since the weight of the fully loaded
missile and launcher platform is counterbalanced
by the launcher platform counterweight (15, figure
1-24.) When a fully loaded missile is not installed
on the launcher pedestal (1, figure 1-22), the drive
system must overcome the resulting unbalance. Thus
empty launcher platform lifting and lowering are
accomplished at a greatly reduced speed. The low
speed launcher platform drive motor is used during
slow speed operations through an auxiliary gear
reducer.

1-99. The missile lifting system operates in one
of three modes: Sequence I, Sequence II, and a man-
ual mode controlled from the control station manual
operating level (CSMOL) figure 1-66.) Sequence
I and II are fully automatic sequences, initiated by
launch control countdown commands. Sequence I
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is the sequence of events required to position a loaded
missile at ground level for launch. Sequence II is
the sequence of events required to lower the empty
launcher platform to the bottom of the silo after
launch, or to lower the loaded missile to the bottom
of the silo in the event of an abort. When Sequence
II is completed, the weapon system is restored to a
safe condition. Before Sequence I is initiated, the
following conditions must exist:

a. Silo doors fully closed.

b. Vertical crib locks unlocked.

c. Horizontal crib locks unlocked.

d. Launcher platform down and locked.

e. Facility elevator safety platform stowed (no
logic interlock.)

f.  Work platforms 1, 2 and 3 retracted.
g. 28 VDC circuit breakers on.
h. 480 VAC circuit breakers on.

120 VAC circuit breakers on.

j-  Launcher platform drive coupling disengaged.

k. All inertial guidance (AIG) pod handling
fixture retracted.

.  Power pack drain valve closed.

m. Hydraulic return line pressure greater than
17 PSIG.

n. Hydraulic subsystem N, supply recharged.

o. Hydraulic subsystem accumulator vent valves
open.

p. Hydraulic distribution not at operating pres-
sure.

q. Logic system test plugs stored.
r. Sequence I receiver reset energized.

s. Pressure switch manual valves open.

1-100. When the propellants and gases are loaded
aboard the missile and the summaries for missile
commit have been completed, the commit sequence
is initiated. When all guidance and missile summaries
required for missile launch are completed, a missile
lift signal is sent to the missile lift system. This signal
is stored by the missile lift logic auto programmer. The
auto programmer simultaneously energizes the drive
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memory relays for launch platform locks in forward
motion, open silo doors, and lock vertical locks.
When the launch platform wedge locks are retracted,
the launcher platform main locks retract. Upon ex-
tension of the vertical crib locks, the drive memory
for horizontal crib locks is energized and the hori-
zontal locks extend. The launcher platform will not
start to rise, however, until the silo doors are fully
open.

1-101.  With the work platforms retracted, and the
conditions in paragraph 1-99 met, a signal is sent to
the up run drive mechanism and the launcher plat-
form starts to rise. An interlock will prevent the
launcher platform from lifting in the event that work
platforms on levels 2, 5, or 6 are not retracted. No
interlock is provided to stop platform lift if the facility
elevator safety platform is extended. Therefore, be-
fore the launcher platform is raised, ensure that
the facility elevator safety platform is stowed. The
up drive of the launcher platform is controlled by
a reference voltage speed control which causes the
high speed motor to run at 1620 RPM which is
equivalent to a lifting rate of 33 inches per second.
As the platform continues to rise, an overspeed sens-
ing device monitors launcher platform travel speed
for correct velocity. Upon sensing an overspeed con-
dition the unit sets the brake and stops the drive
motor.

1-102. As the launcher platform approaches the
top of the silo, decelerate limit switches are activated
and slow the platform to a rate of one inch per
second rise. When the launcher platform actuates any
two diagonally opposed fully up limit switches, the
main locks start to extend. The high speed motor
continues to drive the launcher platform until the
main locks are fully extended and the wedge locks
start to extend. Completion of Sequence I provides
a signal to the control monitor group resulting in a
MISSILE LIFT UP AND LOCKED green indica-
tion on the launch control console. At any time dur-
ing the operation of Sequence I, Sequence Il may
be initiated by depressing the ABORT pushbutton.

1-103. When the launcher platform is up and
locked or when Sequence I is stopped, Sequence II
is initiated by depressing the ABORT pushbutton
on the launch control console, located in the launch
control center. At the start of Sequence II, a signal
is sent to engage the low speed drive motor to the
main speed reducer. When the down run command
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is present, a launcher platform locks reverse motion
signal is sent and the launcher platform wedge locks
are retracted which in turn retracts the main locks.
When all the locks are retracted and the launcher
platform drive interlocks summary is completed,
the launcher platform drive system is enabled. The
drive command controls the slow speed motor caus-
ing it to run at 1620 RPM, driving the launcher
platform down at a rate of 3 inches per second. The
down motion will continue at 3 inches per second
until the down decelerate limit switch is actuated.
This switch when actuated, will command the
launcher platform drive to slow down to approxi-
mately 1/16 inch per second to prevent damage to
the crib and down lock striker. When the launcher
platform actuates one north and one south fully down
limit switch, the main locks are extended, which in
turn extends the wedge locks. The launcher platform
drive motor will continue to drive the launcher plat-
form down until two diagonally opposite launcher
platform fully down limit switches are actuated. Upon
completion of launcher platform down and locked,

Paragraph 1-104

a signal is sent to close the silo doors. After com-
pletion of silo door closing, a signal is sent to unlock
horizontal crib locks. When the horizontal crib locks
are retracted, the signal is sent to unlock the vertical
crib locks. Completion of this operation provides
a signal to the launch control console indicating a
SITE HARD green indication. Hydraulic recharge
will then occur and nitrogen will be vented on level 2.

1-104 MISSILE LIFTING SYSTEM STATUS IN-
DICATORS. The status indicators on the CSMOL
panel (figure 1-66) are monitored during sequences
I and II during manual modes of operation by the
missile facilities technician. Table 1-6 lists the indi-
cators and controls on the CSMOL panel and their
functions. Status indicators located on the launch
control console (figure 1-7) are monitored during
standby, countdown, and abort by the missile com-
bat crew commander, or by his designated alternate.
Table 1-6 also lists the missile lifting system status
indicators on the launch control console and their
functions.

Table 1-6. Missile Lift System Indicators and Controls on Launch Control
Console and Control Station Manual Operating Level

INDICATOR OR CONTROL

FUNCTION

LAUNCH CONTROL CONSOLE

FACILITIES & MISSILE LIFT
indicator

MISSILE LIFT FAIL indicator

CONTROL STATION MANUAL

OPERATING LEVEL (CSMOL)

a.

Illuminated green when the following two conditions exist:

a. SYSTEM IN STANDBY indicator on MISSILE LIFTING
PLATFORM (PANEL 1) (figure 1-67), illuminated green

b. SYSTEM POWER indicator on FACILITY (PANEL 1)
(figure 1-68), illuminated green

Illuminated red when either of above conditions are not as specified

Iluminated red when missile lifting system malfunction occurs

NOTE

No position indicators will be illuminated unless one
of the following conditions exists:

The 40-HP hydraulic pump is on and missile lift-
ing system hydraulic system has reached operating pres-
sure.

b. The missile lifting hydraulic system has reached
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Table 1-6. Missile Lift System Indicators and Controls on Launch Control
Console and Control Station Manual Operating Level (Continued)

INDICATOR OR CONTROL

FUNCTION

HYDRAULIC 40 HP PUMP ON
pushbutton

HYDRAULIC 40 HP PUMP OFF
pushbutton

HYDRAULIC 40 HP PUMP
PRESSURE indicator

RESET PROGRAMMER key
switch

M/L STOP indicator

operating pressure during an automatic sequence.

¢. The missile lifting system logic unit is in checkout
mode (test plugs installed.)

NOTE

No pushbuttons, except HYDRAULIC 40 HP PUMP
ON, are operative unless both of the following condi-
tions exist:

a. The 40-HP hydraulic pump is on and the missile
lifting system has reached operating pressure.

b. The missile lifting system logic unit is not in auto-
matic sequence.

Starts missile lifting system 40-HP hydraulic pump when depressed.
Pushbutton is illuminated after being depressed and while pump
drive memory relay and pump motor contactor are energized.

Stops missile lifting system 40-HP hydraulic pump when depressed
and extinguishes HYDRAULIC 40-HP PUMP ON pushbutton

Illuminated green when missile lifting hydraulic system is at operat-
ing pressure

Enables local control from control station manual operating level
(CSMOL) panel when positioned to ON during an automatic se-
quence. Performs the following functions when positioned to ON:

a. Blocks commit and abort sequence commands from launch
control system.

b. Resets magnetic latching automatic sequence command mem-
ory and in-cycle memory relays, thereby terminating the automatic
sequence.

Enables automatic missile lifting system sequence to be initiated
from launch control system when positioned to OFF.

Illuminated red when pressurization system is in emergency mode or
when missile oxidizer tank pressure is less than 8.0 PSI after pres-
surization system has been in emergency mode. The indicator is
disabled (cannot become illuminated) from 5 seconds after start
of countdown until pneumatics internal and from launcher platform
down and locked until abort complete.
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Table 1-6. Missile Lift System Indicators and Controls on Launch Control
Console and Control Station Manual Operating Level (Continued)

INDICATOR OR CONTROL

FUNCTION

CRIB VERTICAL LOCK and
CRIB HORIZONTAL LOCK indi-
cators

CRIB VERTICAL LOCK and
CRIB HORIZONTAL LOCK
pushbuttons

CRIB VERTICAL UNLOCK and
CRIB HORIZONTAL UNLOCK
indicators

CRIB VERTICAL UNLOCK and
CRIB HORIZONTAL UNLOCK
pushbuttons

SILO DOORS CLOSE indicator

SILO DOORS OPEN indicator

Illuminated green when crib vertical and horizontal locks are fully
extended and locked and with the following conditions present:

a. Final position limit switches actuated.
b. Final status relay energized.

¢. Command memory relay for opposite direction (unlocked)
not pulsed.

Extend and lock crib vertical and horizontal locks when depressed.
CRIB VERTICAL LOCK pushbutton is enabled when HYDRAU-
LIC 40 HP PUMP PRESSURE indicator is illuminated green. CRIB
HORIZONTAL LOCK pushbutton is enabled when CRIB VERTI-
CAL LOCK indicator is illuminated green.

[lluminated green when CRIB VERTICAL and HORIZONTAL
LOCKS are retracted and with the following conditions present:

a. Final position limit switches actuated.
b. Final status relay energized.

¢. Command memory relay for opposite direction (locked) not
pulsed.

Retract crib vertical and horizontal locks when depressed. CRIB
HORIZONTAL UNLOCK pushbutton is enabled when LAUNCH-
ER PLATFORM DOWN COMPLETED RUN AND LOCKED
indicator is illuminated green. CRIB VERTICAL UNLOCK push-
button is enabled when CRIB HORIZONTAL UNLOCK and SILO
DOORS CLOSE indicators are illuminated green.

[lluminated green when both silo overhead doors are fully closed
and with the following conditions present:

a. Fully closed position limit switches actuated.
b. Final status relay energized.
¢. Command memory relay for opposite direction (silo doors
open) not pulsed.
llluminated green when both silo overhead doors are fully open with
the following conditions present:
a. Fully open position (95 degrees) limit switches actuated.
b. Final status relay energized.

¢. Command memory relay for opposite direction (silo doors
close) not pulsed.
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Table 1-6. Missile Lift System Indicators and Controls on Launch Control
Console and Control Station Manual Operating Level (Continued)

INDICATOR OR CONTROL

FUNCTION

SILO DOORS CLOSE and SILO
DOORS OPEN pushbutton

LAUNCHER PLATFORM UP
COMPLETED RUN AND
LOCKED indicator

LAUNCHER PLATFORM DOWN
COMPLETED RUN AND
LOCKED indicator

LAUNCHER PLATFORM DOWN
RUN pushbutton

LAUNCHER PLATFORM UP
RUN pushbutton

LAUNCHER PLATFORM STOP
pushbutton

LAUNCHER PLATFORM UP
CREEP and LAUNCHER PLAT-
FORM DOWN CREEP pushbut-
tons

Close and open silo overhead doors and actuate personnel warning
klaxon horn when depressed and held. SILO DOORS OPEN push-
button is enabled when CRIB VERTICAL LOCK and CRIB HORI-
ZONTAL LOCK indicators are illuminated green. SILO DOORS
CLOSE pushbutton is enabled when LAUNCHER PLATFORM
DOWN COMPLETED RUN AND LOCKED indicator is illumi-
nated green.

Iluminated green when launcher platform is fully up and locked
with the followirg conditions present:

a. Fully up position limit switches actuated.
b. Main locks extended limit switches actuated.
c. Wedge locks pressurized pressure switches actuated.

d. Down run command memory relay not pulsed.

Illuminated green when launcher platform is fully down and locked
with the following conditions present:

a.  Fully down position limit switches actuated.
b. Main locks extended limit switches actuated.
c. Wedge locks pressurized pressure switches actuated.

d. Up run command memory relay not pulsed.

Drives launcher platform down when depressed. Pushbutton is en-
abled when launcher platform is not down and locked.

Drives launcher platform up when depressed. Pushbutton is enabled
when SILO DOORS OPEN. CRIB HORIZONTAL LOCK, and
CRIB VERTICAL LOCK indicators are illuminated green.

Stops launcher platform motion (up or down) when depressed dur-
ing local operations from CSMOL panel. Does not stop launcher
platform during automatic sequences.

Enable up creep and down creep of launcher platform when de-
pressed, to position launcher platform at critical positions.
LAUNCHER PLATFORM UP CREEP pushbutton is enabled any
time drive interlocks summary is completed with the launcher plat-
form below the low speed raising deceleration limit switch.
LAUNCHER PLATFORM DOWN CREEP pushbutton is enabled
any time the drive interlocks summary is completed.
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Table 1-6. Missile Lift System Indicators and Controls on Launch Control
Console and Control Station Manual Operating Level (Continued)

Section |

INDICATOR OR CONTROL

FUNCTION

CREEP DISABLE indicator

EQUIPMENT IN CHECKOUT
OPERATIONS DEACTIVATED
indicator

NOTE

LAUNCHER PLATFORM UP CREEP and
LAUNCHER PLATFORM DOWN CREEP push-
buttons are disabled 30 seconds after being depressed
and remain disabled for 5 minutes.

Iluminated red when launcher platform drive interlocks relay is not
energized and while 5-minute creep disable timer is running after
creep operation has been initiated.

Illuminated amber when missile lifting system is in checkout con-
figuration (test plugs installed in panel A4A7 of missile lifting sys-
tem logic unit.)

1-105. MISSILE GUIDANCE SYSTEM CHECK-

OUT AND ALIGNMENT EQUIPMENT.

1-106. To provide an accurate means of calibrat-
ing and checking the guidance alignment equipment,
bench marks with azimuth reference prisms and a
polaris sighting tube are provided. The alignment
group (collimator) is periodically checked against
the star Polaris as required. The collimator, along
with the countdown group, maintains the missile
guidance system in continuous alignment. (See figure
1-69.) A sight tube extends from the collimator to
the missile guidance pod sighting port to provide an
unobstructed path for the light beam from the align-
ment group and the reflected light beam from an
alignment prism mounted in the platform assembly
of the missile guidance system. The reflected light
beam is indicative of the azimuth orientation (align-
ment) of the platform. If the reflected light beam
indicates that the platform is not aligned, a signal is
generated and sent to the countdown group. The
countdown group then sends a signal to correct the
azimuth alignment of the platform. When the
launcher platform is raised, the alignment group
sight tube is rotated upward, clear of the launcher
platform.

1-107. The countdown group is also used to test,
calibrate, and monitor the missile guidance system,

and programs the guidance system countdown. An
amplifier assembly is provided in the umbilical junc-
tion box to prevent loss of critical low-level signals
from the missile guidance system to the countdown
group. The alignment-countdown group contains six
modes of operation (warm up, missile guidance sys-
tem checkout, system integration test, countdown,
commit and self-check.) The warmup mode heats
the components of the missile guidance system until
the warmup period is completed. The missile guid-
ance system checkout mode automatically tests, cali-
brates, and aligns the missile guidance system. After
completion of the checkout mode, the missile guid-
ance system is in a ready status. The last step of the
checkout mode levels the stable platform and orients
it to the selected target. The system integration test
is performed by the semitrailer mounted electrical
systems checkout test station and determines whether
the guidance system is properly integrated with the
remaining systems. The countdown and commit
modes of operation are normally sequenced during
an actual countdown but may be performed for test
purposes from the countdown group. These modes
of operation ensure that the system is capable of
performing its intended functions during an actual
countdown. The self-check mode of operation re-
peats the first part of the missile guidance system
checkout mode. This mode is used only during main-
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tenance operations to check the alignment-count-
down group circuits. In general, the alignment-count-
down group ensures a successful operation of the
missile guidance set by performing the following
functions:

a. Checkout of all missile guidance system and
guidance aerospace ground equipment to ensure that
they are within allowable limits.

b. Countdown, alignment, test, and monitoring
of the missile guidance system.

c. Support maintenance by calibration, align-
ment, and automatic fault isolation of major re-
placeable units on a system basis.

1-108. LAUNCH CONTROL, MISSILE LIFT,
AND RE-ENTRY VEHICLE MONITORING

AND CHECKOUT EQUIPMENT.

1-109. Launch control and monitoring equipment,
consisting of control monitor group 1 of 4 and 2 of
4 (5, figure 1-43) and launch control console (figure
1-7), are located on the third level of the silo and
in the launch control center, The control monitor
group 1 and 2 of 4 sequence the countdown when a
countdown start signal is received from the launch
controi console. The control monitor group per-
forms logic functions that initiate sequences, coor-
dinate sequencing of related launch equipment, and
check that all sequencing events occur in the proper
order and at proper time intervals. The control moni-
tor group panels contain indicators and controls to
monitor system status and to perform specific checks
on the monitored systems. The launch control con-
sole provides the indicators and controls that monitor
conditions during standby periods, countdown oper-
ations, and abort operations. Controls are provided
to start countdown, start missile commit sequence,
start abort sequence, and to set in and select target
data. Controls are also provided to manually pres-
surize the missile tanks, to perform lamp tests, and
to enable communications. The test and training
monitor console (24, figure 1-5) contains com-
munication facilities and also a LAUNCH ENABLE
pushbutton and an ABORT pushbutton to support
countdown operations.

1-110. Control monitor group 3 of 4 and 4 of 4 (8,
figure 1-43), located on level three of the silo, checks
control monitor group 1 of 4 and 2 of 4 and the
launch control console by simulating responses
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normally received during an actual missile count-
down. This type of countdown (simulated count-
down) exercises control monitor group 1 of 2 and
2 of 2 (5) to determine their operational capability
in performing an actual missile countdown. Simulated
countdowns are performed by disconnecting control-
monitor group 1 of 4 and 2 of 4 from the missile
and aerospace ground equipment and connecting
them to control-monitor group 3 of -4 and 4 of 4.
A self-test capability is also incorporated into con-
trol-monitor group 3 of 4 and 4 of 4.

1-111. Re-entry vehicle monitoring and checks
are accomplished by the re-entry vehicle prelaunch
monitor and control unit (figure 1-95.) This unit
contains indicators to monitor re-entry vehicle status
and controls to perform check on the re-entry vehicle
system. The monitor unit is checked by using a re-
entry vehicle simulator which isolates malfunctions
to the re-entry vehicle, missile, or to the monitor.

1-112.  FIRE DETECTION AND WARNING

SYSTEM.

1-113. Fire detectors (fixed temperature and rate
of temperature rise) are located on each level of the
silo, in the missile enclosure, and on each level of
the launch control center. A fire alarm panel (16,
figure 1-4 or 21, figure 1-5) is located on the
second level of the launch control center and con-
tains indicators, alarm buzzer, ammeter, and push-
buttons to monitor and test the fire alarm system.
The fire alarm panel (annunciator) indicates the
location of a fire through illuminating an indicator
lamp for one or more of the nine fire zones within
the launch site. A manual fire alarm system is also
provided as well as the automatic system. Manual
fire alarm boxes (figure 1-71) are located on levels
2, 4, 6, and 8 of the silo. These alarms may be
operated manually any time a fire is observed in
the area. When either the manual or the automatic
fire alarm system is actuated, the alarm buzzer on
the fire alarm panel, bell and red warning lamps
at fire alarm stations indicate the detection of a
fire. The bells are silenced by depressing the
ACKNOWLEDGE pushbutton on the fire alarm
panel. A power set, in conjunction with the fire
alarm panel (annunciator) supplies 24 VDC power
to the system. For standby power failure operation,
the power set is equipped to sustain the fire alarm
system in an alert status for 30 hours by means of
a wet-cell storage battery. '
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1-114. FIRE FOG SYSTEM.

1-115. The fire fog system (see figure 1-72)
lessens the hazard of RP-1 fuel vapor concentrations,
and fire in the missile enclosure area through the
use of concentrated water spray from fire fog nozzles
located at silo levels 5, 6, 7, and 8 in the missile
enclosure area. See figure 1-38 for a simplified flow
diagram of the utility water system. The fire fog
system can be manually activated at the facility re-
mote control panel (19, figure 1-4) when a high
RP-1 vapor concentration or a fire is detected in
the missile enclosure area.

1-116. FIREX SYSTEM (VAFB ONLY).

1-117. A firex system is provided for missile wash-
down, which prevents damage to the missile and
launch platform due to propellant leakage and fires;
to flush the silo cap in the event of propellant spillage;
and to flush leakage or spillage of propellants on
level eight of the silo. The system is controlled from
firex pushbutton panels (28, figure 1-5) located in
the launch control room, at the silo cap, and at
level 7 of the silo. The firex control panel, in the
launch control room, is capable of controlling the
firex system for missile washdown, silo cap flushing,
and cighth level flushing. The firex control panel,
at the silo cap, is capable of controlling the silo cap
flushing and missile washdown only, while the con-
trol panel on the seventh level of the silo controls
only eighth level flushing. The firex control panel,
at the pumping station, contains system valve test
and pump start-stop pushbuttons. Each of the other
control stations also contains a pump start-stop push-
button. )

1-118. LAUNCH COMPLEX EMERGENCY

EQUIPMENT.

1-119. Launch complex equipment, provided for
personnel safety and fire fighting, consists of the
emergency shower system, the eyewash system,
various items of protective clothing, breathing ap-
paratus, portable fire extinguishers, the fire hose
station system, and the fire fog system.

1-120. EMERGENCY SHOWER SYSTEM.

1-121. The emergency shower system provides a
quick water wash for personnel who have received
harmful contaminants on their clothing or person

Paragraph 1-114 to 1-127

(See figure 1-72.) Two emergency showers are
available, one being located on silo level 7 and the
other one on silo level 8. Each emergency shower
is equipped with a quick opening push type valve
that remains.open until manually closed.

1-122. EMERGENCY EYEWASH SYSTEM.

1-123. The eyewash system provides a quick water
wash for personnel who have received harmful con-
taminants in or around the eyes. (See figure 1-72.)
Two eyewash fountains are available, one being
located on silo level 7 and the other one on silo level
8. Each eyewash fountain is located next to the
emergency shower at the station and is equipped with
a quick opening push type valve that remains open
until manually closed.

1-124. PORTABLE FIRE EXTINGUISHERS.

1-125. Portable fire extinguishers are provided for
immediate use by personnel in the event of fire. The
extinguishers are located at standard locations (figure
1-70) throughout the complex and consist of three
types: water extinguisher for class A fires, 15-pound
capacity CO,, and 50-pound capacity CO, for class
B and C fires. Minimum requirements are: one
water-type extinguisher located on level one of the
launch control center, one 50-pound CO, extin-
guisher located on the silo cap, and one located on
each of silo levels 5 and 6. One 15-pound CO, ex-
tinguisher located on level one of the launch con-
trol center, one in the tunnel near the silo blast door,
one in the sump area, and one on each of levels 2, 3,
and 4 of the launcher platform. Two 15-pound CO,
extinguishers are located on level two of the launch
control center, facility elevator, and each level of
the silo.

1-126. FIRE HOSE STATION SYSTEM.

1-127. The fire hose station system furnishes
water to silo levels 7 and 8 in the event of fire. (See
figure 1-72.) The system consists of two fire hose
rack units, each located on a wall adjacent to the
facility elevator entrance on silo levels 7 and 8. A
typical fire rack unit consists of a 6-pound valve,
rack nipple, pin-type rack, drain and vent, 75 feet
of linen hose, couplings, and a 1-1/2-inch combina-
tion nozzle.
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1-128. PERSONNEL SAFETY AND EMER-
GENCY RESCUE EQUIPMENT.

1-129.  Designated storage areas for personnel
safety and rescue equipment are shown in figure
1-73. The safety equipment located in the safety
equipment storage closet on launch control center
level 1, is listed in table 1-7. This equipment is used
on a daily work requirement basis. The door to the
storage closet is normally locked and access to this
safety equipment is controlled by the MCCC. Equip-
ment shall be inventoried daily. After use, it must
be inspected to insure usable condition prior to
placing the equipment into the closet for future use.
An inventory sheet and location log will be attached
to the closet door. The location log sheet will reflect
the items and location of all equipment removed
for use.

1-130. Emergency rescue and safety equipment,
stored in a steel cabinet (figure 1-73) on launch
control center level 2, is listed in table 1-8. This
equipment is to be used for emergencies only. The
doors to the cabinet are secured with lead seals and
are not locked. After equipment from this cabinet is
used, it must be inspected and recharged (if neces-
sary), prior to placing the equipment back into the
cabinet for future use.

1-131. A minimum of 19 breathing apparatus (5
to 7 minute Scot-Pak or equivalent) are located
within the silo for emergency use. (See figure 1-73.)
An additional five (5 to 7 minute Scot-Pak or
equivalent) breathing apparatus will be located in
the safety equipment closet, used to replace those
removed from the silo for repair. Five self-contained
breathing apparatus, with 30-minute supply air
tanks, are located on launch control center level 2
for use when hazardous breathing conditions exists.
Both types may be recharged from air supply cylin-
ders, with refiller hose assembly attached, located
on the stairwell landing above launch control center
level 1. (See figure 1-73.) Breathing apparatus shall
be inspected daily.

1-132. A portable combustible gas indicator and
oxygen deficiency indicator are located on top of
the blast detection cabinet on level 2 of the launch
control center. These indicators are used for con-
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ducting silo safety inspections after a PLX or launch
and anytime a suspected abnormal atmospheric
condition exists in the silo. This equipment will be
inspected daily.

1-133. 6 VDC EMERGENCY LIGHTING.

1-134. The emergency lights are self-contained
6-volt emergency units utilizing sealed beam lamps
(figure 1-74.) The emergency lighting is actuated
by normally open relays which close in the event
of a power failure, actuating the individual battery
supply of each emergency unit.

1-135. The emergency units are located at critical
points, such as entrances and exits, and operate
in the event of power failure in either the silo or
the launch control center. There are no emergency
procedures for operation of the lighting system. In
case of scheduled or unscheduled power outage at
the 480-volt switchgear, the 6 VDC emergency light-
ing will be energized automatically.

1-136. The emergency lighting system can be
checked with the regular area lighting either on or
off. To energize all emergency lights in the silo,
open circuit breaker NO. 1 on panel LD. To energize
all emergency lights in the launch control center,
open circuit breaker NO. 10 on lighting panel A.

1-137. MISSILE.

1-138. The HGMI16F missile (figure 1-75) is
capable of delivering a thermo-nuclear warhead or
other re-entry vehicle payloads to a target area
farther than 5500 miles away. Boosting and guiding
of the re-entry vehicle into the desired ballistic tra-
jectory are accomplished by the basic missile with
five rocket engines, a flight control system, an inertial
guidance subsystem, and associated subsystems.

1-139.  The missile consists of three major sec-
tions: a Re-entry Vehicle (1), a booster section (6),
and a tank section (2). The nose section consists
of the re-entry vehicle and adapter and houses the
payload of the missile. It also contains circuits and
components required to accomplish re-entry vehicle
separation, arming, and fuzing,
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1-140. The tank section consists of a thin walled
stainless steel monocoque structure which maintains
its rigidity by pressurization and is separated into two
tanks by an intermediate bulkhead. A sensor stillwell
assembly of the propellant utilization system is located
within each tank. The forward end of the tank section
contains provisions for mounting the re-entry vehicle.
The aft end contains provisions for mounting com-
ponents of the hydraulic and propulsion subsystems.
Equipment pods (3 and 10) are located externally
on the tank section to house missile electrical equip-
ment (battery and inverter), flight control system
equipment, retarding rockets, guidance system equip-
ment, propellant utilization computer assembly, and
instrumentation equipment. Two additional pods
(11) contain penetration devices. These devices,
which include decoys, are jettisoned at preset inter-

Paragraph 1-140 to 1-141

vals during flight to cause false indications in detec-
tion equipment attempting to plot the course of the
missile. The forward end of the tank section contains
a bulkhead and access plate to allow entry into the
oxidizer tank. Also mounted on the bulkhead are
liquid oxygen boiloff valve and the re-entry vehicle
adapter.

1-141. The booster section contains assemblies of
the propulsion, pressurization, and hydraulic sub-
systems used during the booster stage of missile
flight. It also contains rise-off disconnect fittings to
connect hydraulic, pneumatic, and propellant lines
to the missile from ground supply sources. The
booster section is coupled to the tank section by four
special staging disconnect couplings. Thrust is trans-

Table 1-7. Safety Equipment Storage Closet Requirements

ITEM NOMENCLATURE QUANTITY
Block, Single Sheave 2
Lifeline, ¥2-inch, 50-foot 3
Lifeline, %4 -inch, 200-foot 2
Hook, Hoist 3
Goggles, Plastic 6 Pairs
Respirator, Air Filtering 4
Spectacles, Safety 6 Pairs
Belt, Safety, 33 to 44-inch, Adjustable 3
Ear Muff, Sound Barrier 4
Demand Respirator, Portable, Scott 2
Faceshield, Frame 3
Faceshield, Visor 3
Harness, Suspension, Bos’n 1
Tail Line, Steel, 6-Foot 6
Plug, Ear, Noise Protection, Disposable 12 Pairs
Flashlight, Explosion-Proof 10
Gloves, Rubber, Solvent Resistant 6 Pairs
Helmet (Hard Hat) 6
Lantern, Electrical, 6-Volt 2
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mitted from the booster section to the tank section
by a thrust ring which is welded to the aft end of the
tank section. The booster section is jettisoned during
the staging portion of missile flight. Staging is ac-
complished approximately 120 seconds after missile
launch.

1-142. PROPULSION SYSTEM.

1-143. The missile propulsion system is used to
propel the missile from the launcher platform into
the desired ballistic trajectory. The system consists

T.0. 2IM-HGM 16F-1

of two booster engines (7 and 9, figure 1-75). two
vernier engines (5), one sustainer engine (9), a
vernier solo tank system, and associated subsystems.
All engines are of the single-start type and use RP-1
fuel and liquid oxygen. The combined thrust of the
five engines at sea level is approximately 389,000
pounds.

1-144. Starting of the engines is accomplished dur-
ing countdown by the launch control system. For
starting and progression into mainstage operation,
the following sequence of events occurs. The booster

Table 1-8. Emergency Rescue and Safety Kit Storage Cabinet Requirements

ITEM NOMENCLATURE

QUANTITY

Sling, Nylon Web

Life line, ¥2-inch, 50-foot

Hook, Hoist

Blanket, Fire, Asbestors

Belt, Safety, 33 to 44-inch, adjustable

N =W A

Porto-Power Set

Tail Line, Steel 6-foot
Cutter, Cable

Axe, Single Bit

Bar, Wrecking

e e -

Blanket, Electrical, Rubber
Lantern, Electrical, 6-Volt
Litter, Stokes, Portable (Outside Cabinet)
Gloves, Electrician, Rubber
Gloves, Electrician, Leather

pairs

pairs

Hood, Fireman

Coat, Aluminized, Fire
Trousers, Aluminized, Fire
Boots, Fireman, Rubber
Gloves, Cryogenic

pairs
pairs

Voice Gun, Portable
Hood, Rocket Fuel
Coverall, Safety LO,
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and sustainer engines each utilize a solid propellant
gas generator and are controlled by a fuel pressure
ladder sequence. During start, an engine start signal
fires the solid propellant gas generator initiators,
forcing hot gases produced by the burning of the
solid propellant to the turbopump turbines. (See
figure 1-76.) This provides the initial drive to
the turbopumps. The flow of hot gases from the
solid propellant gas generators causes the pumps
to force liquid propellants from the missile tanks
directly to the thrust chambers and liquid propellant
gas generators. Electrical signals and fuel pressure
control the various propellant valves. Combustion
is initiated by hypergolic combination in all thrust
chambers. Pyrotechnic igniters, electrically fired,
ignite the propellants as they flow into the liquid
propellant gas generators. The hot gases produced
by the liquid gas generators sustain mainstage opera-
tion after starting and until the engines are shut
down.

1-145. The vernier engines (5, figure 1-75) start
shortly after the booster (7 and 9) and sustainer
engines (8) reach mainstage (approximately 3.5
seconds) and operate on propellants supplied from
the sustainer engine. Pressurized spherical vernier
solo tanks contain and supply the small amounts of
fuel and oxidizer necessary for vernier solo opera-
tion.

1-146. During standby, the solid propellant gas gen-
erators are monitored and their status displayed on
the launch control console (figure 1-7) by a summary
signal from the engine subsystem panels that illumi-
nates the ENGINES AND GROUND POWER in-
dicator. The only indicators directly related with
the propulsion system during countdown but prior
to commit are HEATERS ON and ENGINES &
MISSILE POWER READY indicators in the count-
down patch. When these indicators have illuminated
green and all of the other system conditions have
been satisfied, the READY FOR COMMIT indicator
will illuminate green. Initiating commit starts the final
sequence if the LAUNCH ENABLED indicator on
the commit patch illuminates green. When the rocket
engines enter the ignition stage, the ENGINE START
indicator on the commit patch will illuminate green.
From this point, all sequencing and operation of the
booster and sustainer engine components are gov-
erned by a fuel pressure ladder sequence and, there-
fore, are independent of the launch control center.
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The ability to shut down the propulsion system with
direct circuitry is maintained until umbilical separa-
tion at launch. However, after ENGINE START,
only a malfunction will shut down the propulsion
system; no manual control is possible. When the
propulsion system develops sufficient thrust to lift
the missile from the launcher platform, a signal is
sent to eject umbilicals and illuminate the MISSILE
AWAY indicator on the commit patch of the launch
control console.

1-147. After certain programed flight conditions
are met, signals from the missile guidance system
(figure 1-77) cut off the booster engines and se-
parate the booster section (6 figure 1-75) from the
missile. The sustainer engine is similarly cut off at
a later time, but remains attached to the missile,
Vernier engines continue to operate on propellants
from the vernier solo tank which have been filled
and pressurized before sustainer cutoff. Upon com-
pletion of the vernier correction phase, the vernier
engines are cut off and the missile is separated from
the re-entry vehicle by a signal from the missile guid-
ance system.

1-148. Each booster engine (figure 1-76) is a
fixed-thrust engine consisting of a solid propellant
gas generator and liquid propellant gas generator
driven turbopump, and a lightweight, tubular-wall,
gimbal-mounted thrust chamber. The turbopump is
fastened to a support bracket that incorporates
mounting points for attachment to the missile and
thrust chamber gimbal. The various control valves,
gas generator, and interconnecting ducting and elec-
trical cables are fixed in position to the turbopump
and thrust chamber.

1-149. The turbopump delivers liquid oxygen and
fuel to the thrust chamber, and consists of two cen-
trifugal pumps driven by a high speed turbine
through a reduction geartrain. The initial power to
turn the turbopump and bring it up to sufficient speed
to supply propellants to the thrust chamber and the
liquid propellant gas generator is supplied by a
solid propellant gas generator. The high-velocity
gas that provides the sustained power for the turbine
is supplied by the liquid propellant gas generator.
The gas generator consists of a combuster, where
liquid propellants are burned, and the valves that
control propellant flow. The propellants are supplied
under pressure and are originally ignited in the liquid
propellant gas generator by pyrotechnic igniters. The
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resultant combustion gas is directed to the turbo-
pump turbine impellers. The turbopump gears and
bearings are lubricated with oil supplied under pres-
sure from an oil pump. The oil supply tank mounted
on the thrust chamber is pressurized with helium to
ensure adequate oil flow to the oil pump.

1-150. The booster thrust chamber is bell shaped.
Tubes run lengthwise from the top of the thrust
chamber to the bottom of the skirt, forming a cylin-
drical combustion chamber converging into a narrow
throat and then diverging to a wide-mouthed ex-
pansion chamber. During countdown, inert fluid is
injected into the booster thrust chamber by the inert
fluid injection system. The inert fluid reduces the
pressure surge that occurs when the booster engines
are started. Before fuel is fed into the combustion
chamber, it passes through the tubes and cools the
walls of the chamber. A circular injection plate at
the top of the thrust chamber introduces both fuel
and liquid oxygen into the combustion chamber. Fuel
for ignition passes through an ignition fuel valve and
a hypergolic fluid container to six orifices in the in-
jector plate. The propellants are ignited in the com-
bustion chamber by contact of hypergolic fluid and
liquid oxidizer. A gimbal mount transmits thrust
loads, developed in the thrust chamber, to the missile.
The gimbal mount permits both yaw and pitch axis
thrust chamber movement.

1-151. The sustainer engine (figure 1-76) is an
integral, gimbal-mounted, fixed-thrust unit installed
on the thrust cone of the missile fuel tank. The engine
consists of a liquid propellant gas generator, turbo-
pump, thrust chamber, and control and lubricating
components. The sustainer solid propellant gas gener-
ator, liquid propellant gas generator, and turbopump
are similar to the corresponding booster components.
The turbopump supplies propellants to the vernier
engines and to the sustainer engine during operation.
The sustainer thrust chamber is similar to the booster
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thrust chamber, except that the sustainer combustion
chamber is smaller.

1-152. The two vernier engines (figure 1-76) are
bi-thrust (two rated thrust level) units installed on
the missile as separate and complete engines. The
vernier thrust chambers are double walled, with the
inner and outer walls being separated by a solid
spiral coil that forms a passageway for fuel flow.
The passageway allows fuel to flow from a fuel inlet
manifold at the exit nozzle of the chamber to the in-
jector housing at the head, cooling the inner wall
of the chamber. A pneumatically actuated propellant
valve controls propellants to the thrust chambers.
The thrust chambers are mounted on gimbal shafts
that turn in response to hydraulic actuators.

1-153. The vernier solo tank subsystem includes
the vernier solo oxidizer and fuel tanks and the nec-
essary vernier control components. The subsystem
provides propellants for vernier engine solo opera-
tion and control of the vernier propellant valves after
sustainer cut-off. After the sustainer engine reaches
mainstage, the vernier engines are started. The
vernier engines then use propellants supplied from
the main missile tanks by the sustainer turbopump.
During mainstage, the vernier solo tanks are filled
with propellants from the sustainer turbopump. The
filled solo tanks provide the propellants used by the
vernier engines during solo operation.

1-154.  The missile helium supply furnishes the
pneumatic power for actuating the vernier engine
control valve and for pressurizing the vernier solo
tanks and engine lubricating oil tanks during opera-
tion. Missile hydraulic power is used to operate the
sustainer propellant flow regulating components.

1-155. PROPULSION SYSTEM STATUS IN-
DICATOR. The propulsion system status indicator,
located on the launch control console, is monitored
during standby and countdown by the missile combat

Table 1-9. Propulsion System Indicator on Launch Control Console

INDICATOR

FUNCTION

ENGINES AND
GROUND POWER

Illuminates green when both of the following conditions exist:
a. SYSTEM IN STANDBY indicator on ENGINE (PANEL 2) (figure

indicator 1-78) illuminated green
b. SYSTEM IN STANDBY indicator on MISSILE GROUND POWER
(PANEL 1) (figure 1-79) illuminated green
Illuminates red when either of the above conditions is not as specified
1-42 Changed 15 April 1964
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crew commander or by his designated alternate.
Table 1-9 lists the indicator involved and its func-
tion.

1-156. PROPELLANT UTILIZATION SYSTEM.

1-157. When a missile is launched, the propellant
tanks contain fuel and liquid oxygen at a specified
weight ratio. During missile acceleration, the heavier
(more dense) liquid oxygen has a tendency to be
supplied to the engines at a faster rate than the
less dense RP-1 fuel. This tendency is equalized by
the propellant utilization system which regulates
propellant flow in such a manner that both tanks
empty evenly.

1-158. The propellant utilization system monitors
the propellant level ratio and controls the propellant
flow ratio to the sustainer engine during flight. (No
such control is needed for booster and vernier en-
gines.) To provide indications of propellant con-
sumption, ultrasonic sensors are installed on still-
wells at discrete propellant levels (stations) in both
the fuel and oxidizer tanks. (See figure 1-98.) These
sensors relay changes in impedance as the propellant
levels pass cach sensor station. The stations are
located so that similarly numbered sensors in both
tanks are uncovered at the same time when the
flow ratio is within limits.

1-159. Time differences in the signals received
from a matching pair of sensors as they are un-
covered, indicate a discrepancy in the volume of
flow. The propellant utilization computer assembly
receives the impedance changes from the sensors
and generates correcting signals, which are compared
to servocontrol feedback signals from the propellant
utilization valve transducer. A resulting control com-
mand signal is then sent to the propellant utilization
servocontrol valve, which adjusts the fuel flow
rate to produce the proper level in the tank at the
next sensor station. To maintain a constant propel-
lant flow, any change in the fuel flow rate causes an
inverse change in the liquid oxygen flow rate through
activation of the head suppression valve.

1-160. FLIGHT CONTROL SYSTEM.

1-161. The flight control system (figure 1-77)
consists of the autopilot subsystem and the inertial
guidance subsystem. It has the function of steering
and stabilizing the missile during the powered por-
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tion of flight so that when the re-entry vehicle se-
parates from the tank section and enters free fall,
it will continue in a ballistic trajectory to intersect
the designated target area. The autopilot controls
missile attitude during flight by issuing steering com-
mands to the servovalves of the engine thrust cham-
ber hydraulic actuators. The hydraulic actuators, in
turn, regulate the angular displacement of the thrust
chambers, thereby controlling the direction of forces
acting upon the missile.

[-162. The combined actions of the flight control
system control the four flight phases of the missile.
The powered portion of flight consists of the booster,
staging, sustainer, and vernier phases. During the
first portion of this period, the inertial guidance sub-
system supplies the roll voltage to the autopilo sub-
system. The missile rotates about its roll axis to
establish the yaw axis of the missile in a vertical
plane through the desired cutoff trajectory. At the
end of the roll maneuver, vernier engine NO. 2 is
oriented on the side facing the target. A missile pitch-
over, which lasts until staging, is then programed to
direct missile toward the target.

[-163. The inertial guidance subsystem contin-
uously corrects the missile flight attitude in order
to select, incrementally, the optimum trajectory for
successful accomplishment of the mission. Targets
are preselected while the missile is on the ground by
inserting specific target constants boards into the
missile guidance computer. (See figure 1-77.)

[-164. The autopilot subsystem (figure 1-77) con-
sists of a programmer package. a gyroscope package,
and a filter-servoamplifier package. The program-
mer package contains clectronic timing and switch-
ing circuits which generate signals to control the
programed functions of missile flight. Assisted in
part by discrete commands from the inertial guid-
ande subsystem, the preset switching circuits of the
autopilot programmer control the sequencing of the
following major inflight operations: missile roll
mancuver and pitch program; booster engine cutoff
and booster section jettison: sustainer and vernier
engine cutoff; re-entry vehicle separation; firing re-
tarding rockets: and destruction of the missile tank
section.

I1-165. There are a total of six displacement and
rate gyroscopes in the gyroscope package. Displace-
ment gyroscopes provide signals proportional to the
amount of missile angular displacement from the
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yaw, roll, and pitch reference planes; rate gyroscopes
provide signals proportional to the rate (angular
velocity) of displacement from the yaw, pitch, and
roll reference planes. Pitch, yaw, and roll displace-
ment gyroscopes, and the roll rate gyroscope, are
contained in a canister in the B-2 equipment pod
(10, figure 1-75). The pitch and yaw rate gyro-
scopes are housed in a canister mounted in the cable
fairing, forward of the B-2 equipment pod, to com-
pensate for bending modes in the pitch and yaw
planes.

1-166. Missile attitude deviations from the pro-
gramed flight path are sensed by one or more of
the rate and displacement gyroscopes. Each displace-
ment gyroscope senses deviations in its particular
reference plane (pitch, yaw, or roll). Displacement
gyroscope reference planes are controlled by torque
signal amplifiers, which are changed for steering
purposes. Rate gyroscopes are in fixed reference
planes; they sense the rate of missile attitude changes.
Gyroscope output, in the form of error voltages, is
fed to the filter-servoamplifier package.

1-167. The filter-servoamplifier package contains
the electronic circuitry to convert gyroscope error
signals into input data for the servo-amplifiers. These
servoamplifiers operate the servovalves of the engine
actuators, enabling the hydraulic system to gimbal
the engines in the proper direction to counteract the
deviations sensed by the gyroscopes. Feedback trans-
ducers on the actuators send back signals to the
filter-amplifier package which are proportional to
engine displacement. Such a feedback signal op-
poses the gyroscope output signal, causing the engine
to return to the null position during an attitude cor-
rection sequence.

1-168. The airborne inertial guidance subsystem
(figure 1-80) consists of a missile guidance control,
an inertial guidance sensing platform, and a missile
guidance computer. Aerospace ground equipment
components, which include the Inertial Guidance
Alignment-Countdown Set AN/GJQ-12, maintain
the airborne equipment in a state of readiness so
that its objectives can be achieved.

1-169. The missile guidance control is located in
the lower portion of the missile guidance pod. It
functions as an interconnecting and switching point
between the airborne elements of the subsystem and
also provides amplification and power for the opera-
tion of the inertial guidance sensing platform.
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1-170. Located centrally in the guidance pod, the
sensing platform comprises a platform upon which
are mounted two gyroscopes, three accelerometers,
and four pendulums. The axis of the three accelero-
meters are mutually perpendicular and define the X,
Y, and Z axis of a reference coordinate system.
(See figure 1-80.) The coordinate system is estab-
lished and maintained prior to missile launch by
leveling the platform with the pendulums and align-
ing the X axis accelerometer to the target azimuth.
The Y and Z axis accelerometers are thus oriented
to sense lateral and vertical accelerations respec-
tively, while the X axis accelerometer senses down
range accelerations.

1-171. Stabilization of the sensing platform as-
sembly during standby is necessary to prevent the
accelerometers from sensing inflight accelerations
that are not parallel to the axes of the reference co-
ordinates. Two 2-degree-of-freedom gyroscopes
maintain this orientation after missile launch. The
gyroscopes are at their null position when the ac-
celerometer axes correspond with the axes of the
reference coordinates. Any tendency of the platform
to deviate from its original launch point orientation
is sensed by the gyroscopes, which dispatch signals
to servoamplifiers, which power servo-motors to
maintain the stable position. Electrical resolvers,
mounted on the sensing platform, sense any relative
motion between the missile air frame and the plat-
form, and provide reference signals for missile azi-
muth, roll, and pitch control. While the missile is
in flight, the accelerometers continuously measure
missile acceleration along the three axes and provide
signals to the computer that are a function of this
acceleration.

1-172. The missile guidance computer is located
in the upper portion of the missile guidance pod.
The X, Y, and Z output signals from the accelero-
meters and the elapsed time furnish the basic data
from which the computer calculates the re-entry
vehicle release point. To determine missile position

and velocity, the computer processes these output
signals, together with precomputed target constants
and time. Computer output signals (discrete and
steering) are sent to the autopilot subsystem to ac-
complish yaw steering, booster staging, sustainer en-
gine cutoff, and vernier engine cutoff. A prearm
signal is dispatched to the re-entry vehicle when
certain prerequisite conditions are met.
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1-173. During powered flight, from the moment
of launch until vernier engine cutoff, the computer
continuously calculates missile position and velocity.
Position is considered in the three dimensions (X,
Y, and Z). From missile position and velocity cal-
culations, the computer determines where the re-
entry vehicle would strike the earth’s surface if all
engines were shut off and the re-entry vehicle were
allowed to enter free fall. The computed impact
point is compared to the desired impact point. Con-
tinuous calculations of range error functions (REF)
and cross-range error functions (CEF) are made
during flight. Cross-range error function (CEF) is
the error in azimuth which would result if the missile
maintained its course. To bring the missile back on
course when CEF varies from the programmed flight
path, yaw steering signals are generated.

1-174. While the engines are operating, the velo-
city of the missile is constantly increasing, changing
the calculated impact point. The calculated impact
point thus comes closer to target point and REF
decreases as the missile traverses its trajectory.

1-175. Engine cutoff occurs in three stages. When
the missile guidance computer determines that mis-
sile range velocity (Vx) has attained a specified
value, it generates a signal to accomplish booster
engine cutoff and staging. The sustainer and vernier
engines continue to propel the missile. As the free
fall point (re-entry vehicle separation) comes closer,
and at a specified value of range error function, the
computer generates a signal for sustainer engine cut-
off. Missile velocity increases very slowly after sus-
tainer engine cutoff since only the vernier engines
are still operating. When the calculated range error
functon approaches a predetermined point, the com-
puter generates a vernier engine cutoff signal. The
re-entry vehicle then separates and enters a free fall
trajectory to the target.

1-176. The airborne components of the inertial
guidance subsystem are calibrated, checked, and
maintained in a launch ready state by the iner-
tial guidance alignment countdown set (See
figure 1-69.) The sensing platform alignment group
(C) establishes a known azimuth against which the
X axis accelerometer can be accurately aligned to
the target azimuth. Countdown group (A) main-
tain the proper orientation of the inertial guidance
sensing platform in conjunction with the alignment
group and monitors, checks, and calibrates the air-
borne inertial guidance subsystem. If a ground shock
should occur, the subsystem is automatically placed
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in a memory mode, holding alignment in its last re-
membered position.

1-177. During standby, the flight control and in-
terrelated re-entry vehicle system status is monitored
and displayed on the launch control console (figure
1-7) by a summary signal from various subsystem
panels that illuminates the FLIGHT CONTROL
& R/V indicator. A green indication shows that
these systems are ready for countdown. If either
system is not functioning properly, the indicator illu-
minates red and an audible alarm sounds. The source
of trouble may be isolated by observing the GUID-
ANCE FAIL, R/V SAFE, and AUTOPILOT FAIL
indicators in the malfunction patch.

1-178. The indicators directly related with the
flight control system during countdown but prior to
commit are AUTOPILOT ON, AUTOPILOT
TEST, GUIDANCE READY, and FLIGHT CON-
TROL & R/V READY indicators in the countdown
patch. These indicators show that the inertial guid-
ance subsystem countdown is complete and ready for
the go on memory command, the autopilot subsystem
gyroscopes are running and are stabilized at a null
position, the engine positioning actuators are in a
nulled position, and the flight programmer is reset
and safe. When these and all other system indicators
have illuminated green, the READY FOR COMMIT
indicator will illuminate green. Turning the COM-
MIT START key switch and then the COMMIT
SWITCH on the ALCO COMM/CONTROL panel
initiates the final sequence providing that the
LAUNCH ENABLED indicator on the commit
patch is illuminated green.

1-179.  All remaining steps during countdown are
performed automatically under launch control sys-
tem command. When missile guidance goes on
memory, the gyroscope stabilized sensing platform is
maintained in position by the platform gimbal torque
motors, and when the autopilot flight programmer
has been armed, the PROGRAMMER ARMED and
GUIDANCE COMMIT indicators illuminate green,
completing the flight control system portion of the
countdown.

1-180. FLIGHT CONTROL SYSTEM STATUS
INDICATORS. The status indicators located on
the launch control console, related to the flight con-
trol system, are monitored during standby and count-
down by the missile combat crew commander, or by
his designated alternate. Table 1-10 lists the indi-
cators involved and their functions.
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Flight Control System Indicators on Launch Control Console

INDICATOR

FUNCTION

FLIGHT CONTROL

Illuminates green when all of the following conditions exist:

i&n di/a:i)r a, SYSTEM IN STANDBY indicator on RE-ENTRY VEHICLE (PAN-
EL 1) (figure 1-81), illuminated green
b. SYSTEM IN STANDBY indicator on GUIDANCE (PANEL 1)
(figure 1-82), illuminated green
c. SYSTEM IN STANDBY indicator on AUTOPILOT (PANEL 1)
(figure 1-83), illuminated green
Iuminates red when any of the above conditions are not as specified
R/V SAFE [uminates red when re-entry vehicle is not safe
indicator

AUTOPILOT FAIL
indicator

INluminates amber when all of the following conditions exist:
a. Gyroscope fine heaters have failed
b. Autopilot has not failed

c. Internal commit sequence has not started

Illuminates red when either of the following conditions exist:
a. Autopilot has failed

b. Abort sequence has not started and command has not been given to
arm flight programmer

1-181. RE-ENTRY VEHICLE.

1-182. The Mark IV re-entry vehicle houses the
missile payload, protects it during re-entry into the
atmosphere, fuzes and arms the warhead, and trans-
ports the payload to the target area during the final
portion of flight. It is of the ablative type, struc-
turally consisting of a nose section, center section,
and aft section. Functional systems include a sepa-
ration system and an arming-fuzing system. Prearm-
ing of the warhead occurs during flight upon receipt
of a signal from the flight control system when the
missile has reached a predetermined position. When
the ideal release point is reached, the re-entry
vehicle separates from the missile tank section for
its final plunge to the target.

1-183. The re-entry vehicle is held in place on the
missile airframe by tension applied through the se-
paration mechanism to a tension cone. This cone
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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 mechanism 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 to complete the break.

1-184. After separation, the re-entry vehicle is
rotated on its longitudinal axis at a slow spin rate
for stability. Retarding rockets in the missile tank
section are fired to decelerate the airframe to pre-
vent the possibility of interference with the planned
trajectory of the re-entry vehicle. The warhead (if
installed) is detonated above the target (air burst)
or on the target (ground burst), as determined by
preselection. The ground burst capability also serves
as a backup in the event of an airburst selection
failure.
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1-185. Before the start of countdown, controls in
the target selection patch of the launch control con-
sole (figure 1-7) permit the choice of either target
A or target B. The HIGH and LOW indicators show
the type of re-entry vehicle installed. During standby,
the status of the re-entry vehicle and interrelated
flight control system is monitored and displayed on
the launch control console by a summary signal from
various subsystem panels that illuminates the
FLIGHT CONTROL & R/V indicator. The lack
of a red R/V SAFE indicator condition in the mal-
function patch denotes that the re-entry vehicle
arming and fuzing circuits and the warhead safety
circuits are in a safe configuration.

1-186. At countdown start, the re-entry vehicle
sequencer initiates a verification check of the re-entry
vehicle prelaunch monitor set and re-entry vehicle
circuits and starts a battery warmup cycle which
ensures that the re-entry vehicle battery is at the
proper operating temperature prior to launch. An
R/V BATTERY TEMPERATURE green indica-
tion denotes that all circuits are satisfactory. The
FLIGHT CONTROL & R/V indicator illuminates
green when these systems are ready for the final
countdown commit sequence. No changes occur in
the re-entry vehicle status during commit.

1-187. RE-ENTRY VEHICLE STATUS INDI-
CATORS. The status indicators located on the mis-
sile launch control console, related to the re-entry
vehicle, are monitored during standby and count-

Paragraph 1-185 to 1-190

down by the missile combat crew commander, or
by his designated alternate, Table 1-11 lists the
indicators involved and their function.

1-188. MISSILE HYDRAULIC SYSTEM,

1-189. The missile hydraulic system furnishes
power to the engine thrust chamber actuators to
provide pitch, roll, and yaw control of the missile
during flight. Hydraulic pressure from the system is
also used to operate the sustainer propellant valves
and gas generator valves during sustainer engine
operation. There are three separate hydraulic sub-
systems operational during the various flight phases:
the booster subsystem, the sustainer-vernier sub-
system, and the vernier solo subsystem.

1-190. The booster hydraulic subsystem (figure 1-
77) provides hydraulic pressure to gimbal the two
booster engine thrust chambers for pitch, yaw, and
roll control from missile launch until staging. During
this period the sustainer-vernier hydraulic subsystem
provides pressure to gimbal the vernier engines for
roll control only. Following booster engine cutoff
the sustainer engine is gimbaled briefly for pitch and
yaw control, then it is locked on center to permit
jettisoning of the booster section. The sustainer-
vernier hydraulic subsystem is again enabled after
staging and until sustainer engine cutoff to gimbal
the sustainer engine for pitch and yaw control and
the verniers for roll control. After sustainer engine

Table 1-11. Re-entry Vehicle Indicators on Launch Control Console

INDICATOR

FUNCTION

FLIGHT CONTROL
& R/V indicator

[Mluminates green when all of the .following conditions exist:

a. SYSTEM IN STANDBY indicator on RE-ENTRY VEHICLE (PAN-
EL 1) (figure 1-81), illuminated green

b. SYSTEM IN STANDBY indicator on GUIDANCE (PANEL 1)
(figure 1-82), illuminated green

c. SYSTEM IN STANDBY indicator on AUTOPILOT (PANEL 1)
(figure 1-83), illuminated green

Illuminates red when any of the above conditions are not as specified

R/V SAFE indicator

IMluminates red when re-entry vehicle is not safe
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cutoff the vernier solo subsystem supplies pressure
to gimbal the vernier engines for the remaining
seconds of powered flight.

1-191. Figure 1-77 shows the booster hydraulic
subsystem only. Operation of the sustainer-vernier
and vernier solo subsystems is similar. The booster
and sustainer-vernier hydraulic pumps are operated
by the booster and sustainer engine turbopumps
respectively. Vernier solo hydraulic actuators are
operated, after sustainer engine cutoff, by a hyd-
raulic-pneumatic accumulator which has been pres-
surized with gaseous nitrogen. The hydraulic ac-
cumulator and hydraulic pumps supply hydraulic
fluid to the servovalves and hydraulic pistons which
gimbal the engine thrust chambers. Feedback trans-
ducers, physically connected to the hydraulic actua-
tors, sense the amount of thrust chamber movement
from the null position and feed back a cancellation
signal to the flight control system. The hydraulic
tank serves as a fluid reservoir and is pressurized
with gaseous nitrogen prior to flight, and helium dur-
ing flight, to supply a positive head, preventing sys-
tem cavitation. Accumulators, pressurized with gas-
eous nitrogen, are provided to prevent momentary
line pressure drops in the event system demand ex-
ceeds pump capacity and also to absorb pressure
drops.

1-192. There are two hydraulic actuators mounted
on each engine thrust chamber for gimbaling pur-
poses. Each hydraulic actuator consists of a hyd-
raulic controller and a linear-motor feedback trans-
ducer. The booster and vernier engine controllers
contain an electro-hydraulic servovalve, hydraulic
actuator, and a hydraulic flow limiter valve.
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Sustainer engine hydraulic controllers consists
of an electro-hydraulic servovalve and a hyd-
raulic actuator. The hydraulic actuators utilize hyd-
raulic energy to produce mechanical motion. One
end of an actuator is secured to the missile structure
and the other end is attached to a thrust chamber
outrigger. The piston rods of booster and sustainer
actuator assemblies are connected to lever-arm link-
ages which transfer piston movement to thrust
chamber movement. Vernier actuators consist of
two single-ended pistons connected by a rack. The
rack turns a pinion gear on the shaft, which rotates
the vernier engine thrust chambers.

1-193. The hydraulic actuator servovalves are two-
stage, electro-hydraulic, four-way, transfer valves,
which control a flow of hydraulic fluid proportional
to the amount of net direct current received from the
filter-servoamplifier canister of the flight control sys-
tem. Direction of valve motion is controlled by the
direction of armature deflection; direction of arma-
ture movement is controlled by the direction of net
current flow in the valve coil. Flow limiter valves
on the vernier and booster electro-hydraulic servo-
valves regulate the flow of hydraulic fluid to prevent
the actuators from moving too rapidly.

1-194. During standby, the status of the hydraulic,
pneumatic, liquid nitrogen, and helium systems is
monitored and displayed on the launch control con-
sole panel (figure 1-7) by a summary signal from
the various subsystem panels that illuminates the
HYD-PNEU & LN,-HE indicator. The indicators
directly related with the missile hydraulic system
during countdown but prior to commit are the
HYDRAULIC PRESSURE and HYD-PNEU &

Table 1-12. Hydraulic System Indicator on Launch Control Console

INDICATOR

FUNCTION

HYD-PNEU & LN,-HE
indicator

Illuminates green when all of the following conditions exist:
a. SYSTEM IN STANDBY indicator on HYDRAULIC (PANEL 1)

(figure 1-84), illuminated green
b. SYSTEM IN STANDBY indicator on PNEUMATICS (PANEL 1)
(figure 1-85), illuminated green

c. SYSTEM IN STANDBY indicator on LN,-HELIUM (PANEL 1)
(figure 1-86), illuminated green

Illuminates red when any of the above conditions are not as specified

1-48



T.0. 2IM-HGM 16F-1

LN,-HE READY indicators in the countdown patch.
These indicators illuminate green when hydraulic
pressure is within limits and the pneumatics, liquid
nitrogen, and helium systems are also ready.

1-195. Turning the COMMIT START key switch
on the launch control console and then the COM-
MIT SWITCH on the ALCO COMM/CONTROL
panel initiates evacuation of the airborne hydraulic
fluid tanks. The reservoir shutoff valves close and
the evacuation chamber shutoff valves are opened.
The application of 2000-PSI hydraulic pressure
forces the evacuation chamber piston to the nitrogen
end of the chamber. This action draws approximately
65 cubic inches of fluid from each missile hydraulic
fluid tank, providing space for fluid expansion or
pressure surges. In normal countdown sequence,
the turbopumps that drive the missile hydraulic fluid
pumps start a few seconds after evacuation is com-
pleted.

[-196. HYDRAULIC SYSTEM STATUS INDI-
CATOR. The status indicator located on the missile
launch control console, related to the missile hyd-
raulic system, is monitored during standby and
countdown by the missile combat crew commander,
or by his designated alternate.

1-197. The HYD-PNEU & LN,-HE indicator
summarizes the status of the hydraulic, pneumatic,
liquid and nitrogen and helium system. Table 1-12
lists the indicator and its function.

1-198. MISSILE PNEUMATIC SYSTEM.

1-199. The missile pneumatic system (figure 1-87)
provides inflight pressurization for the fuel and liquid
oxygen tanks from the time pressurization is trans-
ferred to internal during the commit sequence of
countdown through missile flight. Pressures in the
propellant tanks are regulated and maintained at
flight pressure by pressure regulators and the missile
helium supply. The missile pneumatic system is
protected from over-pressurization by relief valves.

1-200. The missile pneumatic system comprises
two basis subsystems, the primary supply subsystem
and the secondary supply subsystem. The primary
supply subsystem consists of six shrouded helium
bottles, control valves, and interconnecting tubing.
It controls and distributes helium at a regulated pres-
sure to the propellant tanks during the booster stage
only, and is jettisoned at staging with the booster
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section. The secondary supply subsystem, which
consists of a single airborne ambient helium bottle,
valves, and interconnecting tubing, supplies helium
to activate the vernier control valves.

1-201. At launch, when the missile separates from
ground connections, missile lines are sealed by
spring-loaded valves in all but two of the missile
halves of the connectors. The two liquid nitrogen
connectors have no valves; consequently, these lines
remain open allowing liquid nitrogen in the shrouds
of the helium bottles to drain. After rise-off, the
airborne helium supply furnishes inflight pressuriza-
tion for the propellant tanks, airborne hydraulic
fluid tanks, and the engine lubrication tanks. The
helium bottles are cooled by the liquid nitrogen filled
shrouds prior to launch, enabling a greater volume
of the gas to be contained in the bottles. An airborne
heat exchanger, located in the NO. 2 booster engine
turbopump exhaust, heats and expands the chilled
helium as it passes through the heat exchanger coil.
The helium is then routed through regulators to the
propellant tanks for pressurization,

1-202. The oxidizer tank pressure sensing line
actuates a pressure regulator to furnish helium pres-
sure, as needed, to maintain the oxidizer tank at
approximately 26 PSI. In similar fashion, fuel tank
pressurization is maintained at approximately 62
PSI. Helium pressure, also regulated to approxi-
mately 60 PSI, is supplied to pressurize the hy-
draulic fluid tanks and engine lubrication tanks.

1-203. The shrouded helium bottles, heat ex-
changer, oxidizer tank pressure regulator, and the
fuel tank pressure relief valve and pressure regulator
are located in the booster section. When the booster
section stages, these components are jettisoned. Jet-
tisoning is accomplished by the release of separation
latches, which are actuated by pressure from the
ambient helium bottle. The four connectors in the
propellant tank lines and the one connector in the
ambient helium bottle line contain spring-loaded
valves which close at staging, sealing the pressure
in the sustainer section systems. Liquid oxygen tank
pressure is maintained by boiloff vapor. The fuel
tank has sufficient pressure for the remainder of
flight. After staging, the sustainer engine lubrication
tank and hydraulic tanks continue to receive pres-
sure from the fuel tank pressure line. The vernier
pneumatic manifold is pressurized throughout flight
by the amient helium bottle in the sustainer section.
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1-204.  The status of the airborne missile pneumatic
system is monitored and displayed on the launch
control console (figure 1-7) during standby by a
summary signal from the various subsystem panels
that illuminates the HYD-PNEU & LN,-HE indi-
cator. Indicators directly related with the pneumatic
system during countdown but prior to commit are
the PNEUMATICS IN PHASE II, LN, LOAD,
HELIUM LOAD, and HYD-PNEU & LN,-HE
READY indicators in the countdown patch. When
these indicators have illuminated green and all other
missile system conditions are ready for the commit
sequence, the READY FOR COMMIT indicator
will illuminate green.

1-205. The transfer of airborne pneumatics to in-
ternal control starts when POWER INTERNAL
indicator on the commit patch is illuminated green.
When the ground helium countdown pressurization
subsystem and the helium control charging unit
complete their functions and missile pressurization
components take over, the PNEUMATICS INTER-
nal indicator on the commit patch is illuminated
green and the pneumatic system is ready for launch.
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1-206. PNEUMATIC SYSTEM STATUS INDI-
CATORS. The status indicators located on the mis-
sile launch control console, related to the missile
pneumatic system, are monitored during standby
and countdown by the missile combat crew com-
mander, or by his designated alternate. Table 1-13
lists the indicators involved and their functions.

1-207. MISSILE ELECTRICAL SYSTEM.

1-208. The missile electrical system (figure 1-88)
consists of the missile battery (5), 400-cycle missile
inverter (1), power changeover switch (7), and
interconnecting cabling and harnesses. It distributes
AC and DC power to the various missile systems
during standby, countdown, and flight. During stand-
by and the first part of countdown, the power re-
quired by the missile is supplied from ground sources
(except power for the re-entry vehicle which is sup-
plied by a separate battery located in the nose sec-
tion). The missile battery is activated and the 400-
cycle inverter is started during countdown. After
the power changeover switch transfers power from
ground to internal (airborne) during the commit

Table 1-13. Pneumatic System Indicators on Launch Control Console

INDICATOR

FUNCTION

HYD-PNEU & LN, -HE
indicator

Illuminates green when all of the following conditions exist:

a. SYSTEM IN STANDBY indicator on HYDRAULIC (PANEL 1)
(figure 1-84), illuminated green

b. SYSTEM IN STANDBY indicator on PNEUMATIC (PANEL 1)
(figure 1-85), illuminated green

c¢. SYSTEM IN STANDBY indicator on LN,-HELIUM (PANEL 1)
(figure 1-86), illuminated green

Illuminates red when any of the above conditions are not as specified

INFLIGHT HE SUPPLY
indicator

Illuminates amber when all of the following conditions exist:
a. Countdown has started
b. Helium supply NO. 1 is more than 1450 PSI but less than 3600 PSI
¢. Helium supply NO. 2 is more than 1450 PSI but less than 4000 PSI

Illuminates red when both of the following conditions exist:
a. Helium supply NO. 1 and NO. 2 pressure is less than 1450 PSI

b. Internal commit sequence has not started
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sequence, the missile battery provides DC power
and the battery inverter combination provides AC
power to missile systems. Both the battery voltage
and the 400-cycle missile inverter output are checked
prior to switching the missile to internal power.

1-209. The main missile battery consists of 20
silver-zinc-oxide cells, a battery activation mechan-
ism, and a thermostatically controlled heater. En-
closed in a rectangular canister, the battery is located
in the B-2 equipment pod, along with the 400-cycle
inverter and the power changeover switch. The bat-
tery is stored in a dry-charge state. It contains a
squib activation circuit which permits remote ener-
gizing of the battery cells during countdown. Activa-
tion occurs when a signal from the launch control
system is applied across the pins of the activation
squib, resulting in the production of pressurized gas
which ruptures two diaphragms, allowing the elec-
trolyte to flow to the battery cells. The battery is
capable of supplying 28 volts at 170 amperes for
a maximum period of 10 minutes.

1-210. The 400-cycle missile inverter is contained
in a sealed canister and comprises a motor-driven
inverter, a magnetic amplifier, a voltage regulator,
and frequency regulator. It converts 28 VDC from
the ground source or the main missile battery to 115-
volt, 3-phase, 400-cycle, AC power.

1-211. The missile power changeover switch as-
sembly is housed in a sealed canister and consists
of a motor-driven switch and associated circuitry,
seven receptacles, and grounding plate. It distributes
power to the airborne systems whether the source
is from ground or missile generation equipment. The
28-VDC motor in the unit drives the switching mech-
anism to close make-before-break DC contacts and
break-before-make AC contacts on the switching
mechanism, providing smooth transition from ground
to missile electrical system power.

1-212. Ground power reaches the missile power
changeover switch assembly through an umbilical
connector. The umbilical plug contains a solenoid-
triggered, spring-loaded ejector mechanism that
ejects the plug from the missile receptacle at rise-off.
Should this electrical signal fail, a lanyard triggers
the mechanism to eject the plug from the receptacle
as the missile rises. (See figure 1-89 or 1-90 for
umbilical connections.)

Paragraph 1-209 to 1-215

1-213. The frequency of the alternating current
that operates missile loads must be held to a close
tolerance. The two sensors that determine the fre-
quency of the power applied to these loads is a part
of the launch control equipment. One is connected to
the missile ground power AC source. After the air-
borne inverter has been started on ground power,
the output of the frequency sensor is automatically
switched to the launch control indicator. When the
inverter output is sensed to be within tolerance, the
launch control equipment sends the changeover

signal.

1-214. The motor-driven power changeover switch
connects the missile battery to all DC loads on the
missile, with the exception of the re-entry vehicle
system, and then disconnects the missile ground
power DC source from the loads. It next disconnects
the missile ground power AC source, and a few
milliseconds later connects the loads to the inverter.
Then it sends a signal to the ground, indicating that
these sequences have been completed. Main missile
loads are powered by the missile battery and by the
inverter during the period between changeover and

the firing of retarding rockets, following separation
of the re-entry vehicle.

1-215. The status of the missile power control
subsystem, associated AC and DC ground power
sources, and also the missile engines, is monitored
and displayed on the launch control console (figure
1-7) during standby by a summary signal from the
various subsystem panels that illuminates the EN-
GINES AND GROUND POWER indicator. Dur-
ing countdown but prior to commit, the indicators in
the countdown patch concerned with the electrical
systems are the MISSILE POWER, MISSILE BAT.
ACTIVATED, ENG & MISSILE POWER READY,
and the R/V BATTERY TEMPERATURE indi-
cators. The READY for COMMIT indicator will
light green when these indicators have illuminated
green and all other system conditions have been
satisfied. Two seconds after start of the commit
sequence, a timer runs out resulting in a signal being
sent to the missile power changeover switch to trans-
fer power to internal. The POWER INTERNAL
indicator in the commit patch illuminates green when
the missile inverter voltage and frequency are within
tolerance and the internal power changeover signal
is received from the missile. The missile electrical
system is now ready for launch.
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1-216. ELECTRICAL SYSTEM STATUS INDI-
CATORS. The status indicators located on the mis-
sile launch control console, related to the missile
electrical system, are monitored during standby and
countdown by the missile combat crew commander,
or by his designated alternate. Table 1-14 lists the
indicators involved and their functions.

1-217. MISSILE EXPLOSIVES.

1-218. The missile is equipped with explosive and
hypergolic devices to initiate various functions in a
predetermined sequence during countdown, launch
and flight. These functions include activating the
main missile battery, starting rocket engines, initiat-
ing booster separation, retarding the missile tank
section after re-entry vehicle separation, and destroy-
ing the missile tank section following re-entry vehicle
separation, or (VAFB only) destroying the missile
if range safety is threatend during a training launch.
Figure 1-91 shows the location of missile explosive
assemblies.

1-219. The main missile battery is energized at
the start of countdown by a squib. Activation of the
squib results in the production of gas, which upon
expansion ruptures the plastic diaphragms contain-
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ing the battery electrolyte, forcing it under gaseous
pressure into the cells. After the electrolyte is forced
into the cells, the gas escapes through a small
orifice to a vent. The battery cannot be recharged. If
the launch is aborted, the battery must be removed
from the missile within ten hours following activa-
tion.

1-220. Four types of devices are used to start
missile engines: solid propellant gas generators, solid
propellant gas generator initiators, gas generator
igniters, and hypergolic igniters. The solid propellant
gas generators provide power to start the turbopumps
supplying propellants to the booster and sustainer
engines. Ignition of the gas generators takes place
when an engine start command is sent from the
launch control system, firing the solid propellant gas
generator initiators, which produce hot particles and
gases to fire the solid propellant gas generators. The
solid propellant gas generators, in turn, produce hot
gas which drives the booster and sustainer turbo-
pumps up to the speed and pressure required to
feed liquid propellants to the engine thrust chambers
and also to the liquid propellant gas generators. The
liquid propellant gas generators power the engine
turbopumps after the solid propellant gas generators
have burned out.

Table 1-14. Electrical System Indicators on Launch Control Console

INDICATOR

FUNCTION

ENGINES AND
GROUND POWER
indicator

Illuminates green when both of the following conditions exist:

a. SYSTEM IN STANDBY indicator on ENGINE (PANEL 2) (figure
1-78), illuminated green

b. SYSTEM IN STANDBY indicator on MISSILE GROUND POWER
(PANEL 1) (figure 1-79), illuminated green

Illuminates red when either of the above conditions is not as specified

400 CYCLE POWER
indicator

Illuminates red when missile ground power supply 400-cycle, 3-phase, AC
voltage or frequency is out of tolerance

MISSILE INVERTER
indicator

Illuminates red when all the following conditions exist:

a. Missile inverter is started and is on for 60 seconds.

b. Internal AC voltage or frequency is out of tolerance
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1-221. Gas generator igniters are pyrotechnic de-
vices that start the burning of propellant mixtures
in the combustion chambers of the liquid propellant
gas generators. Two igniters are installed in each
liquid propellant gas generator. They are fired elec-
trically by signals from the launch control system.
Sustainer gas generator igniters are fired simultan-
eously with the sustainer engine lock-in signal, and
the booster gas generator igniters are fired simultan-
eously with the solid propellant generators that start
the booster turbopumps. The pyrotechnic material
from the igniter cartridges is already burning when
the gas generator propellant valves admit the flow
of liquid propellants, causing immediate ignition.

1-222. Hypergolic igniters start combustion in the
booster, sustainer, and vernier engine thrust cham-
bers. Each igniter consists of a casing containing a
slug of hypergolic fuel held in place by burst dia-
phragms. The hypergolic fuel burns spontaneously
upon contact with oxygen. When the turbopumps
start, a portion of the fuel being pumped to the
engines is sent through ignition fuel valves to the
hypergolic igniters. There, fuel pressure ruptures
the burst diaphragms, forcing a slug of hypergol into
each thrust chamber. The hypergol combines with
the liquid propellants which instantly ignite, starting
the engines.

1-223. Booster section separation at staging is
activated by the separation explosive valve assembly,
consisting of two explosive valves mounted and
wired in parallel. The firing of either valve activates
the booster separation mechanism, which consists
of four hook-type latches on the skin structure of
the booster section that mate with four stirrups on
the tank section. At staging, an electrical impulse
from the flight control autopilot subsystem program-
mer fires the separation explosive valves, driving a
plunger through a diaphragm, which releases pres-
surized helium gas for distribution through a mani-
fold to the four latches. All latches open simultane-
ously and the booster section separates from the mis-
sile body. The booster engines are shut off just be-
fore actuation of the separation explosive valves.

1-224. A single retarding rocket is located in a
fairing forward of each vernier engine, and two re-
tarding rockets are installed in the forward end of
the B-2 equipment pod. The thrust chambers of
these rockets point toward the front of the missile.
The retarding thrust generated by the rocket slows the
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forward velocity of the missile body, enabling the
re-entry vehicle to move away from it without inter-
ference. Two seconds after re-entry vehicle separa-
tion, the retarding rockets fire upon receipt of a
signal from the flight programmer. The missile body
is fragmented by a tank fragmentation explosive
assembly; the re-entry vehicle continues on its plan-
ned trajectory to the target.

1-225. The tank fragmentation explosive assembly
consists of a metal case, two squibs, two booster
charges, the main explosive charge, and associated
wiring. A destruct command signal received from the
automatic pilot subsystem fires the explosive as-
sembly at a preselected time after re-entry vehicle
separation. Detonation of the unit ruptures the in-
termediate bulkhead between the fuel and oxidizer
tank, fragmenting the missile.

1-226, MISSILE FLIGHT SAFETY SYSTEM.

(VAFB ONLY)

1-227. A missile flight safety system is provided
in training launch missile for intentionally destroying
the missile should the missile have an erratic flight
which may endanger populated areas. Transducers
aboard the missile monitor critical pressures, tem-
peratures, velocities, and attitudes. The output signals
of the transducers are adapted for transmission to
ground control stations for evaluation. Beacon track-
ing signals along with electronic (radar) surveillance
data, is used by the range safety officer in reaching
a missile destruct decision. Should the range safety
officer decide to destroy the missile, a destruct push-
button located on the range safety officer console is
depressed which causes the command destruct trans-
mitter to send a coded signal to the missile, igniting
primers of an explosive charge mounted near the
fuel and oxidizer tank bulkhead. Detonation of this
explosive charge destroys the missile.

1-228. MISSILE AND RE-ENTRY VEHICLE

HANDLING AND TRANSPORT.

1-229. MISSILE HANDLING AND TRANS-

PORT.

1-230. The missile is received mounted on a mis-
sile semitrailer. The semitrailer is constructed of
welded trusses and beams and has an overall length
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of approximately 70.5 feet and width of approxi-
mately 11 feet. The trailer, with missile, is towed
overland by truck-tractor or may be carried aboard
a C-133 aircraft. The missile semitrailer contains
provisions for missile fuel and liquid oxygen tank
pressurization and control; missile longitudinal
stretch; ‘inter-communications; gyro heating; booster
section separation from tank section; trailer stabili-
zation, tiedown, and support; and hydraulic, pneu-
matic, and electrical power.

1-231. The missile may be transferred from one
semitrailer to another by use of lifting fixtures and
two 15-ton capacity cranes. The missile is transferred
from the missile semitrailer to the launcher platform
(figure 1-22) by a missile erector vehicle. The
erector vehicle is towed by a truck-tractor and con-
sists principally of an erector boom, erector screw,
and erector motor and gear box, stabilizing outrig-
gers (jacks), and tie-downs. Transfer of the missile
to the launch platform is accomplished by aligning
the missile semitrailer and erector vehicle with the
launcher pedestal (1, figure 1-22), connecting the
erector boom to the missile, raising the missile free
of the semitrailer, and rotating the missile to the
vertical position with the erector boom.

1-232. RE-ENTRY VEHICLE HANDLING AND
TRANSPORT.

1-233.  Re-entry vehicle handling, transport, mat-
ing, and demating are accomplished with a re-entry
vehicle trailer, cradle and carriage assembly, hoist-
ing yoke, and mobile crane. The trailer is used to
transport the re-entry vehicle to and from the muni-
tions area. The cradle supports the re-entry vehicle
and provides the means of handling the re-entry
vehicle during assembly, transport, mating, and de-
mating operations. The carriage is roller mounted
and supports the cradle while mounted on the re-
entry vehicle trailer or on a work stand. The re-entry
vehicle is mated to the missile after the missile is
lowered into the silo. The hoisting yoke attaches to
the cradle and when lifted by the mobile crane, pro-
vides the means of rotating the re-entry vehicle
from the horizontal to the vertical position for mat-
ing.

1-234.  SQUADRON MAINTENANCE AREA.

1-235.  The squadron maintenance area support-
ing the launch complex consists of the missile as-
sembly and maintenance shops (MAMS) and a
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munitions section. Mobile checkout vehicles sup-
porting the launch complex are dispatched from the
missile assembly and maintenance shops as required.
The major portion of organizational and field level
maintenance activities are conducted at the squadron
maintenance area. Additional maintenance support
for the launch complex and the squadron mainte-
nance area is provided by the parent air base and
Air Force depots. Maintenance and modifications
requiring special skills or facilities not available with-
in the using command may be performed, upon re-
quest, by contractor personnel and facilities.

1-236. MISSILE ASSEMBLY AND MAINTE-
NANCE SHOPS.

1-237. In the missile assembly and maintenance
shops (MAMS), located remotely from the launch
complex, the major portion of inspection, checkout
and repair operations is accomplished. The MAMS
is divided into various areas and rooms to perform
aerospace ground equipment maintenance, missile
maintenance, engine maintenance, guidance system
maintenance, and component checkout, calibration,
and repair. Areas are also provided for adminis-
tration and supply functions. The M AMS and
associated personnel are capable of receiving the
missile and performing all inspection, assembly, and
checkout operations to determine if the missile is
ready for transport to the launch complex and in-
stallation on the launch platform. The MAMS is
also capable of repair and checkout of malfunction-
ing components or end items.

1-238. MUNITIONS SECTION.

1-239. The munitions section for squadron com-
plexes is located remotely from the MAMS and con-
sists of warehouses, storage magazines, and a sur-
veillance and inspection building. The surveillance
and inspection building is divided into various areas
for administration functions; assembly, test, and
checkout operations; equipment and spares. The
building also provides the facility for complete pro-
cessing of the warhead, re-entry vehicle, and as-
sociated equipment. The upper floor contains the
administrative offices, briefing room, and conference
room. Storage areas are provided by the four ware-
houses and storage magazines. The storage maga-
zines house the re-entry vehicle warheads and are
constructed of reinforced concrete. Roof ventilators
and louvered blowout panels provide ventilation for
each storage compartment of the magazines.
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1-240. PERSONNEL.

1-241. Operating, maintaining and supporting the
launch complex require a wide range of air force
specialty codes and skill levels. Personnel required
include surveillance and launch personnel, mainte-
nance and checkout personnel, and support person-
nel. Surveillance and launch operations are per-
formed by a missile combat crew consisting of the
following members.

a. Missile Officer (2), Air Force Specialty Code
(AFSC) 3124B.

(1) Missile combat crew commander (MCCC).

(2) Deputy missile combat crew commander
(DMCCC).

b. Ballistic Missile Analyst Technician/Special-
ist, AFSC 312X4D.

c. Electrical Power Production Technician/Spe-
cialist, AFSC 543X0.

d. Missile Facilities Technician/Specialist,
AFSC 541X0D.

1-242. The missile combat crew commander
(MCCC) is assigned the responsibility of ensuring
that the launch complex is maintained in emergency
war order (EWO) readiness condition and im-
plementing alert messages when received. The
MCCC also ensures that missile combat crew pro-
ficiency is maintained in regards to safety, launch
operations, and standby surveillance of equipment.
It is the responsibility of the Sector Commander or
his designated representative to ensure that all in-
spection, scrvicing, and- checkout of equipment are
performed as scheduled. The deputy missile combat
crew commander (DMCCC) assists the MCCC in
the assigned responsibilities.

1-243. The BMAT, EPPT, and MFT assist the
MCCC and DMCC maintaining EWO readiness by
monitoring, inspecting, checking, servicing, and re-
pairing launch complex equipment. During missile
launches, the BMAT, EPPT, and MFT assist launch
operations by monitoring designated equipment and
advising the MCCC of abnormal or hazardous condi-
tions, and by performing emergency procedures when
required and as dirccted by the MCCC.

1-244.  Additional personnel required to support
training launch operations at Vandenberg AFB in-

Paragraph 1-240 to 1-247

clude missile flight safety, Pacific Missile Range.
command post, instrumentation personnel, launch
complex safety officer, and missile accident and
emergency team.

1-245. Mobile checkout and maintenance
(MOCAM) crews support launch complex mainte-
nance, checkout, and launch operations. Personnel
specialties associated with the MOCAM crews in-
clude the following:

a. Missile Maintenance Technician, AFSC

44370A.

b. Ballistic Missile Analyst Technician, AFSC
31274D.

c. Ballistic Missile Analyst Specialist, AFSC
31254D.

d. Ballistic Missile Inertial Guidance Mainte-
nance Specialist, AFSC 31252A.

Missile Pneudraulics Specialist, AFSC
44250A.

Missile Facilities Technician, AFSC 54170D.
Missile Electrical Repairman, AFSC 44150A.
Missile Engine Technician, AFSC 44371A.
Missile Engine Mechanic, AFSC 44351A.
j.  Electrical Technician, AFSC 54270D.

= 0s s o

k. Liquid Fuel Specialist Missile Systems, AFSC
54650D.

[-246. MISSILE CHECKOUT OPERATIONS.

1-247. Missile checkout operations are performed
at both the launch complex and at the squadron
maintenance area. The re-entry vehicle is received
by the munitions section where assembly-checkout
operations are performed. The basic missile is re-
ceived and inspected at the MAMS and separately
packaged items are installed. Missile inspections
and a complete checkout of all missile systems are
then performed. The major portion of checkout
operations are performed using the alignment count-
down set inertial guidance and mobile checkout
vehicles  (semitrailer-mounted pneumatic test set
and semitrailer-mounted missile electrical systems
checkout test station). The pneumatic test set con-
tains fuel and liquid oxygen ullage simulation tanks,
pneumatic disconnect panel (figure 1-92), and con-
trol panels (figures 1-93 and 1-94) to perform cali-
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bration and checkout of the missile pneumatic system.
The checkout test station contains a major portion of
missile systems checkout equipment and is capable
of checking the pneumatic test set and performing
dynamic tests of the missile when used with the
pneumatic test set. Data for the test is punched into
business machine cards which are used by a program-
mer to control the entire test sequence. Punched
card decks are provided to perform self-test, missile
systems survey, and checkout of individual missile
systems. The self-test deck verifies that the check-
out equipment is operationally ready to perform
missile systems test. The individual system card
decks verify each system and are capable of detailed
malfunction analysis. Results of all tests are printed
on a paper tape and are displayed (GO - NOGO)
on an indicator panel in the checkout test station.

1-248.  After completion of all missile systems
checks, the missile and checkout equipment are
secured and the trailer and missile are prepared
for transport to the launch complex. The trailer is
towed to the launch complex where the missile is
erected on the launch platform using the erector
vehicle. The installed missile and support systems
in the launch arca are then validated and checked,
utilizing in part the mobile checkout vehicles.

1-249. COUNTDOWN EXERCISES.

1-250.  Six different and separate launch exercises
. may be performed with the weapon system: (a)
Tactical launch countdown, (b) Training launch
countdown, (¢) Propellant loading exercise count-
downs. (d) maintenance countdown, (¢) Simu-
lated EWO countdown, and (f) Launch signal
responder countdown. Procedures used by the mis-
sile combat crew during the countdown, commit and
abort sequence during all launch exercises are con-
tained in a common countdown and abort checklist.
Basic differences in the exercises are in the complex
preparation and desired mission to be accomplished.

1-251. TACTICAL LAUNCH COUNTDOWN.

1-252. A TACTICAL LAUNCH countdown shall
be initiated at an alert status complex upon receipt
of a valid and authenticated launch order. The com-
plex is prepared for alert status using appropriate
maintenance flow diagrams and maintained on alert
through daily inspection, servicing, and repair as
required.
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1-253. TRAINING LAUNCH COUNTDOWN.

1-254. A training launch countdown may be initi-
ated only after appropriate preparation. These exer-
cises are performed to check functional integrity of
the launch complex, missile, and combat crew per-
sonnel. Preparation for countdown and mission are
different than that of a tactical launch, however, the
countdown sequence is identical.

1-255. PROPELLANT LOADING EXERCISE

COUNTDOWN (PLX)

-256. A propellant loading exercise countdown
may be initiated only after appropriate preparation.
These exercises are performed to check the (a)
Functional integrity of a launch complex and missile
on EWO alert status, (b) Evaluation of combat
ready crews in performance of countdown procedures
and, (c¢) Training of combat crew personnel. Count-
down sequence to the point of launch is identical to
that of a tactical countdown. The MISSILE AWAY
indicator in the launch control console will not illu-
minate.

1-257. MAINTENANCE COUNTDOWN.

1-258. A maintenance countdown may be initiated
only after appropriate preparation. These exercises
are performed in support of maintenance functions
to check functional integrity of a complex and mis-
sile. Training and evaluation of missile combat crew
personnel may also be accomplished. Countdown
sequence is identical to that of a PLX countdown.

1-259. LAUNCH SIGNAL RESPONDER

COUNTDOWN (LSR).

1-260. A launch signal responder countdown may
be initiated only after appropriate preparations.
These exercises are performed in support of mainte-
nance and evaluation/training of missile combat
crew personnel. Countdown sequence as they appear
in the launch control center are identical to a tactical
or PLX countdown, although only the countdown
logic is being exercised. The RESPONDER MODE
indicator on the launch control console will be illumi-
nated AMBER.
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1-261. SIMULATED COUNTDOWN (T ANK

THROUGH).

1-262. A Simulated Countdown may be initiated
at any time with no special preparation, as no sys-
tems are activated. These exercises are performed to
train and maintain countdown proficiency of the
missile combat crew members. All actions and pro-
cedures are simulated. Announcement of actions and
steps will be made as appropriate.

1-263. POSTLAUNCH AND POSTPROPEL-

LANT LOADING EXERCISE OPERATIONS.

1-264. POSTLAUNCH OPERATIONS.

1-265. Postlaunch operations are performed after
missile launch. The silo equipment is inspected for
damage and repaired or replaced as required, Check-
out operations are then performed to ensure that
the complex is ready to receive a missile. The missile
is transported from the missile assembly and mainte-
ance shops and installed on the launch platform.
Checkout, test, and set up operations are then per-
formed to establish ready state A.

1-266. POSTPROPELLANT LOADING EXER-

CISE OPERATIONS.

1-267. Postpropellant loading exercise operations
are performed after the abort sequence is completed.
Missile rocket engines are serviced, the missile is
checked for leakages and other abnormal conditions,
and the silo fluid and gas supplies are replenished.
Ready state A (tactical launch or training launch)
is established by installing and checking the missile
ordnance items.

1-268. MAINTENANCE PLAN.

1-269. MAINTENANCE INSPECTIONS.

1-270. Maintenance inspections are divided into
two categories; preventive maintenance, and control.
Preventive maintenance consists of visual and servic-
ing type inspections and generally requires no se-
quencing which will place equipment out of com-
mission. Control inspections generally require that
the status of missile or aerospace ground equipment
be changed from in-commission to out-of-commis-
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sion. The control inspections involve operating equip-
ment and thus must be sequenced to prevent damage
to equipment or injury to personnel.

1-271. MAINTENANCE.

1-272. Requirements for two types of maintenance
(scheduled and unscheduled) will be generated.
Scheduled maintenance is that maintenance which
must be performed at specific time intervals to in-
sure that weapon system equipment is maintained
in operational condition. Unscheduled maintenance
is that maintenance which cannot be specifically pre-
dicted, such as equipment malfunction or damage.

1-273. LEVELS OF MAINTENANCE.

1-274. Maintenance levels are divided into three
categories: organizational, field, and depot. Mainte-
nance functions beyond the capability of organiza-
tional or field level maintenance are normally per-
formed at depot level maintenance facilities (Air
Force Depots, contractor facilities, if required, or
depot maintenance teams).

1-275. Organizational or field level maintenance
is performed at the launch complex missile assembly
and maintenance shops, and the munitions section.
Repair of end items, including the missile, at the
launch complex will be determined by the test
equipment and facilities required, dangers of con-
tamination and damage, and time required. In gen-
eral, organizational or field level maintenance at the
various areas will include the following.

a. Launch complex:

(1) Missile installation, checkout, and prelaunch
inspections.

(2) Daily monitoring and inspection of missile,
aerospace ground equipment, and real property in-
stalled equipment.

(3) Periodic and special inspections of missile,
aerospace ground equipment, and real property in-
stalled equipment.

(4) Periodic functional checkout of missile and
aerospace ground equipment.

(5) Malfunction correction.
(6) Servicing and calibration.

(7) Re-entry vehicle mating and demating.
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(8) Missile removal.
b. Missile assembly and maintenance shops:

(1) Receiving inspection and assembly of mis-
sile as received from factory or launch complex.

(2) Missile processing (checkout).

(3) Periodic and special inspection of aerospace
ground equipment and real property installed equip-
ment.

(4) Functional checkout of aerospace ground
equipment and real property installed equipment.

(5) Repair, checkout, and calibration of com-
ponents and end items.

(6) Modification to missile, aerospace ground
equipment, and real property installed equipment as
required.

(7) Missile storage and monitoring.
¢. Munitions section:

(1) Re-entry vehicle inspection, handling, and
storage.

(2) Re-entry vehicle maintenance and checkout.
(3) Explosives inspection, handling, and stor-

age.

1-276. TECHNICAL ORDERS.

1-277. Technical orders (manuals) are provided
to the using command to accomplish inspections,
checkout, maintenance, and launch operations. Or-
ganizational maintenance manuals are provided to
accomplish maintenance and checkout operations on
individual systems such as hydraulic, pneumatic,
guidance, and launch control. One organizational
maintenance manual is provided for each system and
contains the following information:

a. Description (physical and functional) of
equipment within the system. :

b. Checkout and maintenance procedures.
c. Trouble analysis.

d. Component removal and installation pro-
cedures.

1-58

1-278. Field maintenance and depot overhaul
manuals are also provided for repair, reshipment,
and checkout of individual equipment within a sys-
tem, such as nitrogen control unit, pressure system
control, helium control charging unit, and air con-
ditioner. These equipment oriented manuals contain
the following information:

a. Physical and functional description of com-
ponents within the equipment.

b. Maintenance and reshipment procedures.
c. Theory of operations and system tie-in.

d. Field maintenance procedures (repair, re-
place, and checkout).

e. Depot level maintenance procedures.

f. TIllustrated parts breakdown for equipment
covered by manual.

1-279. Checklist manuals, inspection requirement
manuals, and inspection work cards are also pro-
vided to implement the operational requirements at
the missile assembly and maintenance shops and at
the launch complex. These manuals present all tasks
required in processing a missile from receipt by the
squadron through launch of the missile and post-
launch. The inspection work cards include all tasks
involved in daily, periodic, and special inspections.

1-280. Checkout manuals are also provided for
operational use of the checkout test station. One
checkout manual is provided for each card deck
(missile systems checkout, checkout test station self-
test, and hydraulic fill and bleed). Separate check-
out manuals are provided for the launch complex
and the missile assembly and maintenance shops.
These checkout manuals contain the following in-
formation:

a. Equipment requirement during checkout
operations.

b. Preparation for checkout.

¢. Card by card instructions (function of card,
readout, manual actions required, and backout in-
structions).

d. Equipment shutdown procedures.

e. Troubleshooting procedures or procedure re-
ference for malfunctions occuring during checkout.
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I TELEPHONE TERMINAL CABINET 18 COMM ANNUNCIATOR

2 SIGNALLING SYSTEM CABINET 19 FRCP

4 MAIN DISTRIBUTION FRAME 20 COMMUNICATIONS DISCONNECT PANEL
4 INTERIM PA BAY & LES CONTROL BOX 21 PRCP

5 L/M BAY 22 1Oy TANKING PANELS 1 & 2

6 D/L BAY 23 LC CONSOLE

7 COMM RACKS 24 CSMOL

§ COMMUNICATIONS PANEL C 25 TV MONITOR

9 LES'"JI'" BOX 26 ENTRAPMENT TV MONITOR
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Figure 1-4. Launch Control Center (Typical)
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Figure 1-8, Countdown (Panel 1)
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Figure 1-9,

Launch Complex Communications Location Diagram
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40. 10-93

Figure 1-10., Nonexplosionproof Communications Panel (Typical)
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T.0. 2IM-HGM16F-1
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@ \

Figure 1-12. Explosionproof Jacks (Typical)
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Figure 1-15. Launch Complex Entrapment Area
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Figure 1-16. Launch Control Center Air Conditioning System Flow Diagram

1- 75



Section | T.0. 21M-HGM16F-1

5
4
3
2
1
I
‘ N
\
LTI
LEVEL 4 18
1 JUNCTION BOX ASSY IR56 SILO CHECKS (576 AND OSTF-2) 11 CONDENSER WATER PUMP P-31
2 INSTRUMENTATION CABINET (OSTF-2) 12 HYDROPNEUMATIC UTILITY WATER TANK 80
3 INSTRUMENTATION CABINET (OSTF-2) 13 CONDENSER WATER PUMP P-30
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40, 10-117

Figure 1-17. Silo Level 4 Equipment Location
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Figure 1-18, Facilities Terminal Cabinet No. 2 (Typical)
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Figure 1-20. Launch Silo Equipment Location 1-81
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Figure 1-21. Blast Detection System
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Figure 1-22.
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HYDRAULIC CYLINDER
SUPPORT ROD

KICK PLATE

SPRING LATCH WITH LAN-

YARD TO HOLD PLATFORM IN
CLOSED POSITION

SLOT FOR SPRING LATCH

HAND PUMP

ACCUMULATOR

PLATFORM HINGE

HANDRAILS IN RAISED POSITION
SAFETY CHAINS

CURVED STEP IN OPEN POSITION
SPRING HOLD DOWN CLAMPS FOR
LOWERED HANDRAILS

34.9-18.1 (550)

Figure 1-23.

T.0. 2IM-HGM16F-1 Section 1

11 FT. 2-1/2 1IN,

VIEW A
SAFETY PLATFORM IN
LOWERED POSITION

Facility Elevator Safety Platform
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Section 1 T.0. 2IM-HGM16F-1

SEE VIEW A

1 \u‘\ =T

16 15
L]
LEVEL 2
1 HYDRAULIC PUMP AND RESERVOIR
2 HYDRAULIC ACCUMULATOR AND
GASEOUS NITROGEN PRESSURE TANKS VIEW A

INTERCONNECTING JUNCTION BOX

LIGHTING PANEL LA

LIGHTING PANEL LD

30-KVA TRANSFORMER

LOCAL CONTROL HYDRAULIC PANEL
NONESSENTIAL MOTOR CONTROL CENTER
COMPRESSED AIR SYSTEM REGULATOR PANEL
120-VAC CONTROL VOLTAGE AUTOMATIC
TRANSFER SWITCH

ESSENTIAL MOTOR CONTROL CENTER
FACILITY AIR COMPRESSOR

SILO EXHAUST FAN AND PLENUM

GASEOUS OXYGEN VENT

WORK PLATFORM 1

LAUNCHER PLATFORM COUNTERWEIGHT
MANIFOLD ASSEMBLY WORK PLATFORMS CRIB
LOCKS SILO OVERHEAD DOORS

FILTERS

P I- E A--

[y

el el el
S AN e W=

-
-1

[
=]

40, 10-116(600)B

Figure 1-24. Silo Level 2 Equipment Location
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T.0. 2IM-HGM16F-1 Section 1

3 4 5
2 6
1 1
52) 1| P9 ®
78| TR0 =
AR
2 L) ~ 8
s
/'/ % 9
= 10
\ /
L /

LEVEL 5

1 480-VOLT SWITCHGEAR

2 INSTRUMENTATION BOXES (OSTF-2)

SURGE PROTECTION PANEL (EXCEPT OSTF-2)
DIRTY LUBE OIL TANK

500 KW DIESEL GENERATOR

AIK RECEIVER (OSTF-2)

[

[=- 10 B A

40.10-118A

7 CLEAN LUBE OIL TANK

8 HEAT RECOVERY SILENCER
9 WATER HEATER (OSTF-2)
10 DIESEL DAY TANK

11 WORK PLATFORM 2

Figure 1-25, Silo Level 5 Equipment Location
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T.0. 21M-HGM16F-1

Section 1

1 GUARD RAIL

2 WORK PLATFORM 3AR
3 WORK PLATFORM 3C
4 WORK PLATFORM 3B

WORK PLATFORM 2B (VAFB ONLY)

6 WORK PLATFORM 4B

5

7 HYDRAULIC CYLINDER (TYPICAL)

8 LINKAGE (TYPICAL)

9 WORK PLATFORM 3A

10 WORK PLATFORM 3D
11 WORK PLATFORM 4D

12 CASCADE MECHANISM
13 WORK PLATFORM 3AL

N40, 10-15(600) A

Figure 1-26, Silo Level 5A Work Platform
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NS
N
LEVEL 6
1 48-VOLT DC DISTRIBUTION PANEL 6
2 48-VOLT BATTERY RACK 7
3 48-VOLT BATTERY CHARGER 8
4 INTERCONNECTING JUNCTION BOX (VAFB) 9
5 500 KW DIESEL GENERATOR
40. 10-122

AIR RECEIVER

WATER HEATER

ALIGNMENT GROUP SIGHT TUBE
WORK PLATFORM

Figure 1-27. Silo Level 6 Equipment Location (Typical)
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Section 1 T.0. 21M-HGM16F-1

77/

48-VOLT DC DISTRIBUTION PANEL

1
2 ELECTRICAL EQUIPMENT CABINET
3 48-VOLT BATTERY RACK
4 48-VOLT BATTERY CHARGER
5 INSTRUMENTATION BOXES
40, 10-124

LEVEL 6

w0 @ =1 o

INTERCONNECTING JUNCTION BOX
MAIN POWER TRANSFORMER
ALIGNMENT GROUP SIGHT TUBE
WORK PLATFORM

Figure 1-28. Silo Level 6 Equipment Location (OSTF-2)
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NO
A No || |&rfixo
o rrr- ,‘" v
= 1 1] []
o o HEATING BYPASS
MAIN
MISSILE EXHAUST X
' ENCLOSURE FAN EF30 56 ey G50
7~ ©NO LAUNCHER PLATFORM P |1 W 1 %
1 paMPERs FAN COIL UNIT OUTSIDE N NC
NGy NE AIR COOLING COIL “
SUPPLY i [ ]
~ AIR == = —
BLAST ﬁl
R LL i /LAUNCHER PLATFORM
H SUPPLY AIR FAN COIL UNIT FC40, T *
— — — — HEATING COIL, AND
COOLING COIL
GO, }
VENT % = ALIGNMENT |
FAN T 1 —~—[ sTATION [ == t== [ ELECTRIC
[t== =— GO, VENT GROUP COIL l %
1 ' CONTROL
3 A" CABINETS
MANUAL CONTROL
DAMPER CABINET
N.O. FAN COIL UNIT )
f FAN FC10, | ¥
COOLING * -
LAUNCHER COIL N s H_LE.(C
PLATFORM \ DAMPERS |
EXHAUST
FAN EF40 | - ol il 1
AND DAMPER — -—
RETURN AIR | | DIESEL
—— = ROOM
e @ eadbiin § sad LAUNCHER PLATFORM : &
PURGE SUPPLY FAN SF41 ey
% % % AND DAMPER J D-60
t DIESEL } S\FLOOR !
[___I NC ROOM GRATE f ?
2
LAUNCHER Zoah i (2
PLATFORM
FURLE B EEEI:UMIDIFIER ' | ] .
sl { EXHAUST e —~-—— THRUST SECTION
EF41 AND DAMPER SRESSTRE AL DIESEL {
PF70, FILTER, D61
THRUST SECTION - 5 . L
NORMAL HEATING COIL, 77777 LOWER =
PURGE ' AND ELECTRIC SILO SUPPLY

40,10-97B

BLAST CLOSURES

} ELECTRIC DUCT HEATER
DUST COLLECTORS DC20 and DC21

BLAST CLOSURES

T.0. 21M-HGM16F-1

HEATING COIL

VENT

FAN SF22
AND DAMPER

—-——&_—-

SOV

AIR

DRAIN

PC28A

RELEASE
] VALVE

LCV29

S0V 20

OVERFLOW T

DuUsST
COLLECTOR

21

i

Section 1

CONTROL

LCV23A
Lev| [Lev
22 224
OVER~ VENT
‘ FLOW
sov 21 WATER
AIR MAKEUP
RELEASE TANK
VALVE TK
20
LEVEL
GAGE g
———

PI21

AIR RELEASE

LCv27

DUST COLLECTOR
SYSTEM

FROM WATER
STORAGE
TANK

NOTE: THIS DIAGRAM INDICATES PUMP
P20 ON STANDBY AND PUMP P21
ON RECIRCULATION DUTY

Figure 1-29, Dust Collector Water System and Silo Air conditioning System (Typical)

DRAIN

LLC
20

LIQUID
LEVEL

SOV

SHUTOFF)}— 22
VALVE

FROM
UTILITY
WATER
SYSTEM
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T.0. 21M-HGMI16F-1 Section |

EVAPORATOR PRESSURE REGULATOR RV14
DAMPER D1
THERMOSTATIC EXPANSION VALVE RV13
PLENUM AND COIL ASSEMBLY
REGENERATION HEATER BANKS
INLET AIR FILTER AF1
INLET AIR FILTER AF3
BED DRIVE CHAIN
9 BED DRIVE MOTOR B6
10 RECIRCULATION DUCT
11 REGENERATION BLOWER MOTOR B4
12 440-VAC POWER INLET
13 28-VDC CONTROL POWER RECEPTACLE
13 14 CONTROL AIR COMPRESSOR PA3
15 DAMPER D6
16 MANOMETERS 110 THROUGH 113
17 GAGE PANEL
18 PNEUMATIC THERMOSTAT PT1
19 DEW POINT RECORDER CONTROL
15 | TEMP RECORDER PCl
20 CONTROL PANEL AND SWITCHGEAR BOX
21 AIR SURGE TANK
16 22 AIRFLOW CONTROL RECORDER PC2
23 SUPPLY AIR OUTLET DUCT
24 AFTER AIR FILTER AF2

25 CHILLED WATER COIL CWC2
26 DIRECT EXPANSION COIL DX2

27 CHILLED WATER INLET
T] 28 GASEOUS NITROGEN INLET

29 CHILLED WATER OUTLET

30 CHILLED WATER OUTLET VALVE C'WV2

31 CHILLFD WATER INLET VALVE CWV1
19 32 CONTROL POWER TRANSFORMER T1

33 VARIABLE TRANSFORMER T2

34 HEAT EXCHANGER HX1
20 35 CHILLED WATER PUMP BS

36 CHILLED WATER FREON CONDENSER CWC3
1y 37 DRIER RA2

38 RECEIVER RAl
2 39 3-WAY REGULATING VALVE CWV3
3 40 PNEUMATIC DAMPER

41 SUPPLY AIR BLOWER Bl

42 PNEUMATIC ACTUATOR PAl

00 =3 tn o L3 b M

ROTATED 180 DEGREES

: F::g___ Z 4 43 DAMPER D2
40 \\ ‘E 25 44 REGENERATION AIR EXHAUST ARX
= g 2% 45 EXPANSION TANK CWT1
3 e 2 46 CONDENSATE PUMP B2
28 47 DEHUMIDIFIER

48 BED DRIVE REDUCTION MECHANISM

40,10-121

Figure 1-30, Air Conditioner
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1 REGEN, -PROCESS PRESS, DIFF,
DEHUMIDIFIER MANOMETER 110

2 REGEN, PRESS. DEHUMIDIFIER
MANOMETER 112

3 PROCESS PRESS. DEHUMIDIFIER
MANOMETER 111

4 AFTER-FILTER PRESS. DROP
MANOMETER 113

5 REFRIG. DISCH. PRESSURE
GAGE 17

6 REFRIG. SUCT. PRESSU RE
GAGE 16

Section |

7 COMPR. OIL PRESS. GAGE 18
8 SUPPLY AIR PRESS. GAGE 14
9 PANEL LIGHT DS5
10 PANEL LIGHT DSé6
11 CHILLED WATER RETURN
TEMPERATURE GAGE 12
12 PRIMARY COOLING COIL INLET
TEMPERATURE GAGE 11
13 SECONDARY COOLING COIL
INLET TEMPERATURE GAGE 13
14 SUPPLY AIR TEMPERATURE
GAGE I5

0

|

15 PNEUMATIC THERMOSTAT PT1

16 RUNNING TIME METER M1

17 PANEL LIGHT DS7

18 CB REGEN. HEAT 27KW CIRCUIT
BREAKER CBS8

19 CB WATER PUMP CIRCUIT
BREAKER CB7

20 CB REGEN. AIR BLOWER
CIRCUIT BREAKER CB6

21 RESET WATER PUMP

22 RESET REGEN. AIR BLOWER

23 RESET REFRIG. COMPR.

40.30-106(0STF-2)

Figure 1-31.

/

27 %X 5 U 23

24 CB REFRIG. COMPR. CIRCUIT
BREAKER CB5

25 CB REGEN. HEAT 15.6KW
CIRCUIT BREAKER CB4

26 RESET SUPPLY AIR BLOWER

27 CB SUPPLY AIR BLOWER
CIRCUIT BREAKER CB3

28 AIR FLOW CONTROL RECORDER
PC2

29 AUX. HEAT 7.8KW SWITCH S4

30 REMOTE CONTROL SWITCH 53

31 PANEL LIGHTS SWITCH 52

32 UNIT START STOP SWITCH S1

33 AIR COND. NORMAL INDICATOR
DS4

34 HUMIDITY OUT OF BAND
INDICATOR DS 1

35 AIR FLOW OUT OF BAND
INDICATOR DS2

36 TEMP. OUT OF BAND INDICATOR
Ds3

37 DEW POINT RECORDER CONTROL
TEMP. RECORDER PC1

Air Conditioner Panel Controls and Indicators
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Section | T.0. 21M-HGM16F-1

n

GASEOUS NITROGEN TANKS

PNEUMATIC SYSTEM MANIFOLD REGULATOR
COLD DISCONNECT PANEL

LNy, EVAPORATOR

FUEL PREFAB

HOT DISCONNECT PANEL

PRESSURE SYSTEM CONTROL

14
13
LEVEL 8
1 LADDER TO LEVEL 7 9
2 INFLIGHT HELIUM SUPPLY TANK NO, 1 10
8 INFLIGHT HELIUM SUPPLY TANK NO, 2 11
4 GROUND PRESSURIZATION SUPPLY TANK 12
5 VACUUM PUMP 13
6 LN, STORAGE TANK AND HEAT EXCHANGER 14
7 LOz TOPPING TANK 15
8 LO, STORAGE TANK 16

40.10-68(576D/E)B

THRUST SECTION HEATER

Figure 1-32, Silo Level 8 Equipment Location
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T.O. 21M-HGM16F-1 Section |

15— 1

@

(l

({l

LEVEL 8
1 INSTRUMENTATION BOXES 9 GASEOUS NITROGEN TANKS
2 INFLIGHT HELIUM SUPPLY TANK NO. 1 10 PNEUMATIC SYSTEM MANIFOLD REGULATOR
3 INFLIGHT HELIUM SUPPLY TANK NO. 2 11 COLD DISCONNECT PANEL
4 GROUND PRESSURIZATION SUPPLY TANK 12 LNy EVAPORATOR
5 VACUUM PUMP 13 FU%:I. PREFAB
6 LN STORAGE TANK AND HEAT EXCHANGER 14 HOT DISCONNECT PANEL
7 LOs TOPPING TANK 15 PRESSURE SYSTEM CONTROL
8 LOgy STORAGE TANK 16 THRUST SECTION HEATER
40, 10-68A

Figure 1-33. Silo Level 8 Equipment Location (OSTF-2)
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Section 1 T.0. 2IM-HGM16F-1

LEVEL T

1 LOg TOPPING CONTROL UNIT

2 INSTRUMENTATION BOXES (OSTF-2)
3 LN PREFAB

4 GASEOUS OXYGEN DETECTOR

5 LOs CONTROL PREFAB

6 GASEOUS OXYGEN DETECTOR

7 LOg FILL PREFAB

40.10-67(576 D/E)B

11
12

INSTRUMENT AIR PREFAB
PRESSURIZATION PREFAB
ALIGNMENT GROUP ENCLOSURE
ALIGNMENT GROUP
BENCH MARKS
FIRE X CONTROL PANEL (VAFB)
DIESEL FUEL VAPOR DETECTOR

Figure 1-34. Silo Level 7 Equipment Location
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T.0. 21M-HGM16F-1

WARNING PANELS —_,\‘.

LAUNCH CONTROL CENTER

STATUS PANELS —~

40, 10-128(600) A

Changed 15 April 1964

~ 'S ™ —y g s 'S
DIESEL GEN SILO [
STORAGE AREA SILD WATER INSTRUMENT WATER BATTERY
60 OVERSPEED) CONTROL UTILITY WATER R
LOW LUBE OIL OXYGEN CABINET CHILLER UNITS AIR RECEIVER Rl Al STORAGE TANK CHARGES
PRESS Hi- TEMP HI-TEMP L ) MALFUNCTION L L
. - o \
DI\E:EIS-P%EE% 36;' MISSILE POD 1 [ MAIN ) 1 ] AIR WASHER Lece g WATER | Lcc
STORAGE AREA SILO SUMP DUST COLLECTING DIESEL VAPOR
HI- TEMP NOT OPERATING
" | — _— o L - L. | S— L. \
ACKNOWLEDGE
DIESEL [ LAUNCH LAUNCH L AUNCH LAUNCH \ [ Y s N
GENERATOR PLATFORM PLATFORM PLATFORM PLATFORM GASEQDYBLYGEN L SEWEL R GRADEENTRY GRADE ENTRY
D-60 EXHAUST FAN EXHAUST FAN DAMPERS DAMPERS YENT.
CLOSED OPEN CLOSED OPEN CLOSED
ON ON OFF OPEN CLOSED L
' ' ™\ _1 r N - ™) ' ™\
DIESEL LAUNCH LAUNCH SILO AIR SILO AIR GASEOUS OXYGEN Lce Lec chc VESTIBULE LCC VESTIBULE
GENERATOR PLATFORM PLATFORM INTAKE INTAKE VENT AR INTAKE AR TNTAKE EXTERIOR EXTERIOR
D-81 FAN COIL UNIT FAN COIL UNIT CLOSURES CLOSURES OBSN OPEN CLOSED BLAST DOOR BLAST DOOR
ON ) ON OFF OPEN CLOSED J OPEN CLOSED
4 ) 'S r ) ' — ' R '8 i ———
STARTING MISSILE MISSILE ESIILHBKGISBr s GASEOUS OXYGEN Lec Lee LCII:N¥E:*I!";BRULE LCC VESTIBULE
AIR RECEIVER FOD AIR PCD HI CLOSURES CLOSURES VENT FAN AIR EXHAUST AIR EXHAUST BLAST DOOR BLAST DOOR
NORMAL PRESS, LO PRESSURE HUMIDITY OPEN CLOSED ON OPEN CLOSED L OPEN CLOSED
- J \, v, \ e . — \ J e J
MISSILE W ) ( RPI AND FIRE (- RPI AND FIRE UNMNEL BLAST DOOR i Lcc K [ LCcC ) [ Lcc [ Lcc
POD AIR i SILO BLAST DOOR SILO BLAST DOOR FOG SYSTEM FOG SYSTEM CLOSED STAIRWELL STAIRWELL ESCAPE HATCH ESCAPE HATCH
TEMPERATURE OPEN CLOSED DAMPERS DAMPERS BLAST DOOR AIR EXHAUST AIR EXHAUST DOOR DOOR
) L OPEN CLOSED ENT VALVE- CLOS L OPEN ) CLOSED OPEN CLOSED
OoN DANGER OH
OPEN ON
EMERGENCY WATER ANNuTch;_?Ton
PUMP P.32
WARNING CLOSE OPEN CLOSE OFF
OFF
BLAST CLOSURE BLAST CLOSURE
LCC BLAST CLOSURE | | eyERGENCY OPEN TEST. CLOSE
HORN PERSONNEL WARNING

AMBER ON AND LIGHT

ENC

MISSILE
LOSURE FOG

Figure 1-35. Facility Remote Control Panel (Typical)

Section 1
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LAUNCH CONTROL CENTER

40. 10-98(600)C

T.0. 21M-HGM16F-1

Section 1

WARNING PANELS—_|

Y

N>

Wy,

Loy
1 %

Uy

%

7

STATUS PANELS —_ |

[ ) T — ~ n —
DIESEL. GEN, SILO WATER MEN BATTERY
0-60 OVERSP EED STOXYGEN CORTROL ol itgs ﬁca'er s AR RECEIVER eI L CHARGER
% MAL LoW PRESSURE
PRESS-HI-TEMP UNDER 19% HI-TEMP [
L ) J o [ _ J
&z
( MISSILE | AIR WASHER DIESEL FUEL WATER L.C.C.
MALFUNCTION NOT OPERATING NOT OPERATING RECEIVER HIGH LEVEL LOW LEVEL HIGH LEVEL
\_ J J 7 L — \ -
[ ] ) ] ] Lce ] Lce )
L AUNCH LAUNCH LAUNCH L AUNCH
s Vil EXHAUST FAN FeAUST FAN FOAMPERS FOAMPERS FG SEWER VENT SEWER VENT Ao T GRADGOR |
EXHAU M
ON oN OF F OPEN CLOSED NORMAL OPEN CLOSED OPEN CLOSED
J L _J J \ J
- - T P , . \
L AUNCH LAUNCH SILO AIR SILO AIR
SITE BOWER FAN COIL UNIT FAN COILONIT ot OsURES cLOSURES AR AIR INTAKE AlR %E':':'F*KE
on ON OFF P CLOSED NORMAL OPEN CLOSED
\ A — L J S L
o - : \ : =
SILO AIR SILO AIR
STARTING $ILO GRADE SILO GRADE Lce Lcc
AIR RECEIVER ENTRY BOoR ENTRY DOOR EXHAUST SANALST. AIR EXHAUST AIR EXHAUST
NORMAL PRESS. OPEN L OsED CLOSURES XA
OPEN CLOSED
L. > v L. . - o - -
= S —_— —
MISSILE POD MISSILE POD MISSILE RPI AND FIRE RP| AND FIRE GASEOUS OXYGEN Lcc Lee
AIR CONDITIONER AIR CONDITIONER POD FOG SYSTEM FOG SYSTEM VENT FAN GASEOUS DRTCEN GASEOLS OXVGEN ESCAPE HATCH ESCAPE HATCH
HI TEMPERATURE LO PRESSURE HI HUMIDITY DCALMOF;%'ES ON | OPEN CLOSED
\ J (- - L K

©

©

PERSONNEL WARNING
RED ON AND LIGHT

PERSONNEL WARNING
GREEN ON AND LIGHT

TROUBLE
ECTION TEST

-

orp! 2 3

G

HORHN

PERSONNEL EVACUATION
WARNING ON

FRCP LAMP TEST
P

USH TO TEST

PERSONNEL WARNING
AMBER ON AND LIGHT

O
O

BLAST CLOSURE
EMERGENCY OPEN

OPEN

CLOSED

O
O

CLOSE

] ‘ BLAST CLOSURE
L.C.C. BLAST CLOSURE
MANUAL OPERATION TEST PUSHBUTTON

MISSILE
ENCLOSURE FOG

X

AN

Figure 1-36, Facility Remote Control Panel (OSTF-2)
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TANK JL-{ f
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Figure 1-37. Water Treatment System Flow Diagram (Typical)
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—= TO AIR WASHER, DUST COLLECTOR UNITS

T.O. 21M-HGM16F-1

Section 1

—— ——
FROM WATER PI8? AND TO EMERGENCY WATER PUMP P-32
STORAGE
TANKS COMPRESSED AIR . PS80 PRV
FROM INSTRUMENT —=—
AIR SYSTEM
e UTILITY WATER
80 HYDROPNEUMATIC TANK
TK 80
l L]
>
l PIS1
DRAIN ———_——= TO DRINKING
WATER
PISO
PRESSURE } f DISPENSER
INDICATOR
P80
— < &/_ — ~—T< — —><T—==—1><]"—= DOMESTIC
WATER TO
BACKFLOW Lee
UTILITY WATER PUMPS PREVENTER
—— N
o 1 — | | — } —— ] ——= CONDENSER
i TO WATER
- MAKEUP TO
| 0 \ED( SENSING l
— > < — J‘ — —*:DQ:E DEVICE f)“”T COOLING
LCcv 4 Fr WATER
| | VALVE TOWER
80 TO AIR SOVS80
DUST POT e
= ‘ COLLECTOR e FEEDER w
—— UNITS WATER INDICATOR
l t J l l MAKE-UP -
e e ‘u‘—o . TANK
J_[-—\ & TO DRINKING £
l” T ! M | 1*0 DESPENSER ==
TO FIRE TO EYE TO FIRE TO
HOSE WASH HOSE EYE
STATION STATION WASH
——
¢ To LI l M To U | DRAIN
Bl EMERGENCY EMERGENCY 0
G —T SHOWER O ——l— SHOWER —|—|—
A4 \%4 vV \Y% A4 V Vv Vv \Y Vv Y4 ¥4 \Y% Y4
i FOG SYSTEM l FOG SYSTEM
, NOZZLES 1 NQZZLES
40, 10=100A V V V Vv vV V
Figure 1-38, Utility Water System Flow Diagram (Typical) 1-105



HOT WATER FROM CONDENSER WATER

FF} LAUNCH CONTROL CENTER FROM AIR COMPRESSOR
DIESEL EXHAUST : :
— 11l HOT WATER TO /—com) ENSER WATER
[ LAUNCH CONTROL CENTER TO AIR COMPRESSOR
- — - — — —
N if:
, I -
A = PS30
><T e
i1 g P
1 1 ] [ . .
o | , LCV33 |
T Ll
[ 1] A
| |
| \/ 4 B '
1
! : |_ PI30
' Fi THRUST ‘ l
Levas i Hf SECTION
: { HEATING LCV32 LCV31
COIL
LCV35 LCV34 ]! N_%Q:
I
' l'l D] ; : —— — SW
| | e == ] i
1 i | e e e et ——— - 1 P-
&l [ e e =d| |1k s S e e e - ! : : DETAIL A :D: FLOW SWT.
| BUTTERFLY I : | I § 30-1 (
I
; VALVE | e CHILLER | t :
| (TYP. 2 PLACES) | | 1 | :
: _\ 1 | | 1 [ 1] { CONT
| | | I WATE
! ——— | : | | ! p-
! 5§ : [ : ! I
[ 4} I I
| I
I
' f EL : l ! ! : I \
I vl I I
| ! !
L | | | ; CONDENSER i |
L D61 DIESEL I ! | l :
GENERATOR | | : [ p-
SAME AS DETAILB | | I | LV e :
| | | l— FLOW SWT.
I I | PI56 T 30-2 (
| : | | __w
I HEAT RECOVERY | 1 N !
| SILENCER : : ! AV41
I l | _— .
I I L__LIbRAIN_ _ _ &
I I WATER FROM DEMINERALIZED
| DEMINERALIZED : LEVEL GAUGE  WATER STORAGE TANK |.
I WATER CONNECTION | | SAME AS DETAIL A
— |
I FOR JACKET WATER I .
: DETAIL B MAKEUP : HOT WATER
| i EXPANSION LrL)C
LCV60 3
| _5 | TANK
I I E
| I 5
' Lol DIESEL GENERATOR ' _—CHARGE AND DRAIN VALVE |
A oo bk <~ d -
—— |

LCV61

-/ \_
STRAINER
DRAIN

PI61

40.10-101(600) B

HOT WATER PUMPS

Figure 1-39, Condenser and Hot Water Systems



HOT WATER FROM

LAUNCH CONTROL CENTER

HOT WATER TO
LAUNCH CONTROL CENTER

=5 —— =
l — T ps3o
LCV33 |
THRUST '
SECTION A
HEATING LCvae LCV31
COIL 5

CONDENSER WATER

FROM AIR COMPRESSOR

CONDENSER WATER
TO AIR COMPRESSOR

' PI30

HEAT RECOVERY
SILENCER

_{

[INERALIZED
"ER CONNECTION
. JACKET WATER
(EUP

LCV60

CHILLER

CONDENSER

s

L — — LIDRAIN

1

| FLOW SWT.
1 30-1
I

:D FLOW SWT.
30-2

WATER FROM DEMINERALIZED
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Figure 1-39, Condenser and Hot Water Systems Flow Diagram (Typical)
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Figure 1-40. Deminerali zed And Chilled Water System Flow Diagram (Typical)
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Figure 1-41. 480-Volt Control Center (OSTF-2)
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Figure 1-45. Power Remote Control Panel (OSTF-2)
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Figure 1-46. 400-Cycle Motor Generator Control Panel
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Figure 1-48, Silo Pneumatics and Fluids
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Figure 1-49 Liquid Oxygen Topping Control Unit Prefab 1-121
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Figure 1-51. Helium Control Charging Unit
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Figure 1-53 Pressurization Prefab Instrument Panel
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Figure 1-56, Instrument Air System Flow Diagram (Typical)
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Figure 1-59. Fuel Tanking (Panel 1)
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Figure 1-60. Liquid Oxygen Tanking (Panel 1 and Panel 2)
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Figure 1-62, Work Platform Key Switch Control Panel (Typical)
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Figure 1-64. Local Control Hydraulic Panel Assembly

Changed 15 April 1964
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WASHER
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CHILLED WATER EXPANSION TANK
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DEMINERALIZED WATER STORAGE TANK AND
PUMP P-950

FACILITY ELEVATOR DRIVE

MISSILE LIFTING LAUNCH PLATFORM DRIVE
ASSEMBLY

Figure 1-65. Silo Level 1 Equipment Location
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Figure 1-66. Control Station Manual Operating Level
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Figure 1-67,

Missile Lifting Platform (Panel 1)
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Figure 1-68. Facility (Panel 1)
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Figure 1-69, Missile Guidance System Checkout and Alignment
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T.0. 21M-HGM16F-1
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Section 1
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LEVEL 5
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LEVEL 8

LEGEND
O WATER EXTINGUISHER
@ 15-lb. COy EXTINGUISHER
@ 50-1b. COy EXTINGUISHER

SILO
LEVEL 6

SILO
SUMP

Figure 1-70. Portable Fire Extinguisher Location (Sheet 1 of 2)
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Figure 1-70. Portable Fire Extinguisher Location (Sheet 2 of 2)
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Figure 1-71. Fire Detection and Warning System Locations
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Figure 1-72, Fire Fog, Emergency Shower, Eyewash, and
Fire Hose Locations
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Figure 1-73, Personnel Safety and Emergency Rescue
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Figure 1-74. Emergency Lighting Location
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Figure 1-75. HGMI6F Strategic Missile
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Figure 1-77. Missile Flight Control System, Guidance System, and Booster
Hydraulic Subsystem
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Figure 1-78. Engine (Panel 2)
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Figure 1-79. Missile Ground Power (Panel 1)
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Figure 1-80. Inertial Guidance Subsystem
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Figure 1-81.

Re-entry Vehicle (Panel 1)
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Figure 1-82. Guidance (Panel 1)
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Figure 1-83. Autopilot (Panel 1)
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Figure 1-85. Pneumatics (Panel 1)
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Figure 1-86.
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Figure 1-97. Facility Air Compressor and Regulator Station and Emergency
Backup System Flow Diagram (Squadron Complexes 556 and 579)

1-181



Section 1

PROTECTIVE
CAP

TYPICAL
SENSOR

DUAL SENSOR

POD
TYPICAL SENSOR POD
PROPELLANT UTILIZATION
COMPUTER ASSEMBLY
N40, 10-18

Figure 1-98.

1-182

T.0. 21M-HGM16F-1

LIQUID OXYGEN
SENSOR
STILLWE LL ASSEMBLY

TANKWALL
CONNECTOR

TIE ROD
ASSEMBLY (12)

SECONDARY
STILLWELL

_.__________._._.-J-—-"""_ FUEL SENSOR
1
| STILLWELL ASSEMBLY

TANKWALL
CONNECTOR

TIE ROD
ASSEMBLY (12)

" :' \‘ .’llr"_—'-
; |\ ['_____\] ;\ Y
t"'_-"'\}___y.“_____'li.-/
Yol

Propellant Utilization System



T.0. 21M-HGM16F-1

Section 1

40.10-133(600)

Figure 1-99.

FUEL LINE

Fuel Fill-and-Drain Line Shutoff Plate (VAFB only)

LAUNCHER PLATFORM

1-183



Section 1 T.0. 21M-HGM16F-1

LAUNCH CONTROL CONSOLE
4 ™

HELIUM CHARGE UNIT

VALVE 308 I " P.S 322 PS 321
_I VY X5 ch SouRc ok SPHERES EMPTY l SPHERES FULL
P.S. 323 P.S. 326 P, 32 Ps P 28
10 T00 LOW L0, over 8 psi_|| )| 10, OVER 17 psi L0, FLT PRESS. L0, T00 HiGH

P.S 329 P.§. 332 P.§. 330
FUEL TOO LOW FUEL FLT PRESS. FUEL TOO HIGH

N

[ PRESSURE CONTROL UNIT

n
l VALVE 119 VALVE 120
VALVE 108 L0, PHASE 1 & 2 ' VALVE 140A VALVE une_l.

r X 1
| VALVE 117 I VE 118 "
VALVE 107 FUEL PHASE 1 FI.I!.( FI‘MSE 283 VALVE 141A VALVE 1418

| =)

r_ PNEUMATIC DISTRIBUTION UNIT SELECTOR SWITCH

ar
P.5 %
i s o lll VALVE 7 I VALVE 13 ”

VALVE 50 VALVE 52
OPEN OPEN

VALVE 26 '

MISSILE

|
BOIL OFF I CHANGE OVER ” DIFFERENTIAL I -
| VALVE CLOSED VALVE PRESS. LOW PCU VENTS
OPEN L
WALVE |

(" PANEL POWER

OPEN FUEL
VALVE 171

40.10-132 (600)A

Figure 1-100. Pneumatic Local Control Pancl

1-184 Changed 15 April 1964



T.0. 21M-HGM16F-1 Section |

MISSILE
READY

LCO
COMMIT

COMMIT
IN
PROGRESS

\
=<
&
_

\

|

VAl i
N

COMMIT
SWITCH

MONITOR
TALK

|
-

®
(@@

(.
@

-
.

32.137-102

Figure 1-101. ALCO COMM/CONTROL Panel

Changed 15 April 1964 1-185



T.O. 21M-HGM16F-1

SECTION 1I
RECEIPT-THROUGH-LAUNCH OPERATION PLAN

TABLE OF CONTENTS
Paragraph
Number

2-1  Scope ............

2-3  Description ... ...

LIST OF ILLUSTRATIONS
Number Title

2-1  Receipt-Through-Launch Operation Plan Block Diagram

2-2  From EWO Through Scheduled Activities to EWO Block Diagram (1 0f2) ... ...

2-2  From EWO Through Scheduled Activities to EWO Block Diagram (2 of 2) ...

Changed 15 April 1964

Section II

Table of Contents

List of Illustrations

Page

2-2

Page

2-3

2-5



Section 1I

Paragraph 2-1 to 2-9

2-1. SCOPE

2-2. This section contains a receipt-through-launch
operation plan and general block diagram flow chart
for scheduled activities at the launch complex.

2-3. DESCRIPTION

2-4. The block diagram flow charts contained in
this section, function as a managerial guide to be
used by staff and missile combat crew personnel in
planning scheduled maintenance, propellant loading
exercises, and launches. Detailed functional flow
charts for scheduled activities are contained in T.O.
2IM-HGM16F-6 and T.0. 21M-HGM16F-3CL-1.

2-5. Figure 2-1, receipt-through-launch operation
plan, illustrates the general overall flow of scheduled
and unscheduled maintenance and training require-
ments in block diagram form. The receipt-through-
launch operation plan presents general requirements
from receipt of the missile from the factory, or mis-
sile assembly and maintenance shops (MAMS),
through launch and postlaunch or return to MAMS
for recycle. The requirements of the plan are per-
formed using inspection requirements manuals, work
cards, checklists, organizational maintenance man-
uals, and checkout manuals. Inspection require-
ments manuals provide the minimum requirements
for scheduled maintenance inspections and scheduled
replacement and calibration of equipment. The
inspection requirements detail what equipment is

T.O. 2IM-HGM16F-1

inspected, the intervals at which such equipment is
inspected, and what conditions are sought. An
estimate of the number, types of personnel, and the
time required to perform each inspection is included.

2-6. Figure 2-2 illustrates the general flow from
EWO through scheduled activities to EWO. Refer-
ence to manuals containing detailed flow charts are
shown as appropriate.

2-7. Functional flow charts for periodic inspections
depict the systematic and sequential flow of work
cards, checklist sections and (or) technical manuals.
They are to be used in planning and performing pre-
ventive maintenance tasks, system calibrations, in-
spections and checkout of missile and aerospace
ground equipment (AGE), starting from a kRnown
configuration,

2-8. Starting from a known configuration, ready
state B functional flow charts depict the systematic
and sequential flow of checklist sections to be per-
formed to establish and verify the configuration of
the missile, AGE and real property installed equip-
ment (RPIE) for EWO readiness except for missile
ordnance items and the re-entry vehicle.

2-9. Starting from a known configuration, ready
state A functional flow charts depict the systematic
and sequential flow of checklist sections to be per-
formed to establish and verify the configuration of
missile AGE and RPIE for EWO readiness.



Section 11

T.0. 21M-HGM16F-1

weidelq yoopg ue[d uonerad youneT-ysnolyy-1dieoay ‘[-g 2indig
E¥I-01 0%
NOILLISOdSId e — _ _| LHOSNVHL ® | A¥OLOVA ¥O
904 1odza or ATISSIN (TEDVINVA I" _.| ONIQVOTINA 10dIa WO
_ [
| | I
| ! V XITIWOD
XATdNOO HONAVT LY «— < ONISSADOUd | HONNVT WOHJ
NOLLYTTV.LSNI ITISSIN ATISSIN \ TvAoway TS
(IDVHOLS)
DNISSAOOUd |
19
i AOVHOLS OL
SWYIN LV ONISSEO0OHd ATISSIN ‘2 ASVHA
msﬁzﬁzomm mzﬁw oL
(x1NO AVa 09¢) (AINO AVd 098)
NOILYTTVISNI TYAOW Y
ATISSTI ATISSTN
ONINIVHL
INawHsIgund@y | | HONAvT (L f Rt quo gIVA
HONNVT 1SOd ONINIVHL ' 1 oma or N1
AQvay z
| ¥0 °07T) X1d 0L OMA
| ATOADTH ATISSII
| aATNaTHOSNA
1 o |Fmiomy HONAVT 1¥ 0/
| T4 § @OV “ISH
_ SNOILLOAdSNT
:S_.MMMMM | 3 ._m._wm.w%m N TVIDads | SSANIAYaH
HO aNv ATIva omd
SSEANIaVAY .
omd X1d XT1d ON VA¥Y
olaorgad HONOVT LV 0/0
= 1s0d
OMI OL NUNLHH OL .
SHLANIIN 0§ NVHI THOW - SSANIAVIY OMT 110
(Avd 09¢ ANV
Oom3 OL NUNLIH OL BZ 0LZ 08T ‘06) HONNV'T
SALANTI 02 10 WANWIXYI - SEANIAYIY OMT AVTad \\\\& NOLLOHASNI TVOILOVL
OIdOTHEd
SSANIAVAY OME NO
aNAD AT VANV HONAVT 1V SOIJOI¥dd adTNddHOs ‘1 ASVHA

2-3

Changed 15 April 1964



EWO
READINESS

40,10-144,1

Changed 15 April 1964

T.0. 21-M-HGM16F-3CL-1

PLX C/D

RECOVERY

PLX PREP

HGM16F-1

r—t

T.0. 21M-HGM16F-1

FROM PLX

EWO-PLX (LO,)-EWO FUNCTIONAL FLOW

T.0. 21IM-HGM16F-3CL-1

PLX C/D RECOVERY
PLX PREP 2 e
HGM16 F-1 FROM PLX
EWO-PLX(LN;)-EWO FUNCTIONAL FLOW
T.0. 2IM-HGM 16F-6
l ' 90 DAY
PLX PREP PLX Cc/D RECOVERY PERIODIC
| HGM16F-1 FROM PLX INSPECTION
at—

90 DAY PERIODIC INSPECTION WITH PLX FUNCTIONAL FLOW

T.0. 2IM-HGMI6F-6

90 DAY
PERIODIC
INSPECTION

T.0. 21M-HGM16F-6

T.0. 21IM-HGM16F-6

ELX PREP

FUNCTIONAL
FLOW

T.0. 21M-HGMI16F-6

OR

PLX C/D

LJPLX PREP

RECOVERY

HGMI16F-1

FROM PLX

180 DAY
PERIODIC
INSPECTION

180 DAY PERIODIC INSPECTION WITH PLX FUNCTIONAL FLOW

T.0. 2IM-HGMI16F-6

180 DAY
PERIODIC

READY STATE
""B" FUNCTIONAL

FLOW

T.0. 2IM-HGM16F-6

OR

j

PLX C/D
HGM16F-1

RECOVERY

FROM PLX

et e——

POST PERIODIC INSPECTION PLX FUNCTIONAL FLOW

READY
STATE "'B"

INSPECTION
FUNCTIONAL
FLOW

-

A 4

FUNCTIONAL
FLOW

Figure 2-2. From EWO Through Scheduled Activities to EWO Block Diagram

T.0. 2IM-HGMI6F-6
READY
STATE "A"

"| FUNCTIONAL
FLOW
MAINTENANCE MAINT. C/D l::gﬁ““
C/D PREP HGM16 F-1 patfl 9

MAINTENANCE C/D AND RECOVERY FUNCTIONAL FLOW

READY
STATE "A"
FUNCTIONAL
FLOW

(Sheet 1 of 2)

EWO
READINESS

Section II

2-5



EWO
READINESS

40.10-144.2

Changed 15 April 1964

T.0. 2IM-HGM16F-6

T.0. 21M-HGM16F-6

T.O

. 2IM-HGM16F-1

READY
STATE "A"
FUNCTIONAL
FLOW

EWO

Figure 2-2.

. READINESS

From EWO Through Scheduled Activities to EWO Block Diagram

I -1 [ ] 1 [zropay "] ’— ] ] = |
ol PLX PREP = P!r.:x c/D RECOVERY o PERIODIC - ol PLX PREP PLX C/D RECOVERY

| HGMI6F-1 FROM C/D INSPEGTTEN T.0. 2IM-HGMI6F-6 | HGMI6F-1 FROM PLX |

BEADY POST PERIODIC INSPECTION PLX FUNCTIONAL FLOW
270 STATE "B
OR *  FuNCTIONAL o
DAY T.0. 2IM-HGMI6F-6 FU T.0. 2IM-HGMI16F-6
FLOW
270 DAY i
PERIODIC 21&:: D: "A
T ] "
» INSPECTION 5 i

PURCHOMAL FUNCTIONAL

FLOW
| T.0. 2IM-HGMI6F-6

T.0. 2IM-HGMI16F-6
N — PLX C/D RECOVERY ;?DC‘:Y I—O—M—G—G—————————-———--——————————-————-—-—-—-—
HGM16F-1 [ ®| FROM C/D # PERIODIC
INSPECTION |
l | READY RECOVERY
56 STATE "B" _|MAINTENANCE MAINT C/D FROM
250 »IOR | o veHGMIES | FUNCTIONAL c/D PREP HGM16F-1 MAINT C/D
FLOW

360 DAY | : -

PERIODIG MAINTENANCE C/D AND RECOVERY FUNCTIONAL FLOW

INSPECTION N A

FUNCTIONAL

FLOW

T.0. 2IM-HGM16F-3CL-1 1.0, 21IM-HGMI6F6__ —
UNSCHEDULED [ | |
MISSILE | UNSCHEDULED | | READY [ =] RECOVERY PUARE:
RECYCLE | | MISSILE RECYCLE [} _| STATE "B" . |MAINTENANCE| _| MAINT. C/D » FROM STATE "A" I
(AS REQUIRED) | FUNCTIONAL | I FUNCTIONAL C/D PREP "| HGM16F-1 MAINT-G/D FUNCTIONAL |

I FLOW I FLOW FLOW |

| | MAINTENANCE C/D AND RECOVERY FUNCTIONAL FLOW

L _.| L _

(Sheet 2 of 2

Section 11

2-7



T.O. 21M-HGM16F-1

SECTION III

NORMAL OPERATING PROCEDURES

TABLE OF CONTENTS

Paragraph

Number

3-1
3-3
3-6
3-8

3-10

3-12
3-14
3-16
3-21
3-24
3-26
3.28
3-30
3-36
3-39
3-41
3-44
3-46
3-48
3-50
3-52
3-54
3-56
3-58
3-60
3-62
3-68
3-70
3-80

SCOPe .

Complex Access and Exit Procedures

Missile Combat Crew Changeover Procedures ... ...

Complex Safety Briefing
EWO Complex Acceptance Procedures ... ...

Missile Combat Crew Operations Briefing ... ...

Activity Coordination Briefing

Complex Monitoring Procedures ... ... . .

Missile Crew Daily Complex Status Verification Procedures . . ... . |

Placing Missile Guidance System in Aligned Status ... . .

Placing Missile Guidance System in Not-Aligned Status From Aligned Status . ......

Missile Lifting System (MLS) Correlation .
Dhesel Generator Operation

Closed Circuit Television Monitor ... e

Re-entry Vehicle Prelaunch Monitor Target Setting Procedures . . ... . .

Blast Detection Cabinet (NA OSTF-2)

Single Sideband Radio (NA OSTF-2) .. ... ... .

Fire Alarm Panel (Annunciator) Reset .. . ... . ...
Security Surveillance System ... ... ... ..
Primary Alerting System (PAS) Tape Recorder . . . .. . .
Annunciator Cabinet (Communication)

Tactical Launch Preparations ... ... ... ... .
(Deleted)

PLX Countdown Preparations from EWO and Return

Training Launch Preparation (VAFB) . .

Countdown and Abort Procedures

Communication Procedures .. ... .

Communication Discipline .. ..

Communication System

Changed 15 April 1964

Section 111

Table of Contents

Page
3-3
3-4
3-5
3-5
3-5
3-6
3-6
3-6

3-11
3-12
3-12
3-13
3-13

S S e e a4 SR s e S e s ee s e e et s re e e rtnees . 3-14



Section II1 T.0. 2IM-HGM16F-1
List of Illustrations

List of Tables

LIST OF ILLUSTRATIONS

Number Title
3-1 Normal Operating Procedures Function Flow Diagram ... RO RNy ot

3-2 Daily Complex Status Record

LIST OF TABLES

Number Title
(Table 3-1 not used in this manual.)
32 Coniplex: Safety BRIEIIDE .coocnsmumisimmmmoms i e simssmom 5 sy s s i a0 460460 b essdos s

33 Missile Crew Changeover Briefig ..o e
3-4 EWO Complex Acceptance Procedures ...
3-5 Missile Combat Crew Operations Briefing ...

3-6 ARty CoOrannton. BIWEIE ..o o s s of e e P e Yo
3-7 Complex Monitoring — LCC Requirements

3-7TA Complex Monitoring — Hourly Requirements

3-7B Complex Monitoring — 6-Hour Requirements ... .
3-8 Missile Crew Daily Complex Status Verification Procedures
3-9 MGS Aligned, Not-Aligned Procedures
3-10  Missile Lifting System Correlation ..o e
3-11 Diesel Generator Operations at Power Remote Control Panel (NA OSTF-2) . .

3-11A Diesel Generator and Power CO Line Operation at Power Remote Control (OSTF-2 ONLY) ......
3-12  Diesel Generator Operations at 480-Volt Switchgear (NA OSTF-2) ...
3-12A Diesel Generator and Power CO Line Operations at 480-Volt Switchgear (OSTF-2 ONLY) ...
3-13 TV System Operation (NA OSTF-2)
3-14 Re-entry Vehicle Prelaunch Monitor Target Setting Procedures

3-15 PLX Preparation and Coordination Procedures
3-16 Amplified Countdown Procedures
3-17 Amplified AbOrt ProCedures ... e
3-18  Amplified Postlaunch Abort Procedures (Tactical)

3-2

Page
3-15
3-17



T.0. 21M-HGM16F-1

Paragraph 3-1 to 3-2

TABLE OF ASSOCIATED CHECKLISTS

T.O. 21M-HGM16F-1CL-1 Abbreviated Checklist, Normal Operating Procedures, Missile Combat Crew

Commander (MCCC)

T.0. 21M-HGM16F-1CL-2 Abbreviated Checklist, Normal Operating Procedures, Deputy Missile Com-
bat Crew Commander (DMCCC)

T.O. 21M-HGM16F-1CL-3 Abbreviated Checklist, Normal Operating Procedures, Electrical Power Pro-

duction Technician (EPPT)

T.0. 21IM-HGM16F-1CL-4 Abbreviated Checklist, Normal Operating Procedures Missile Facilities Tech-

nician (MFT)

T.0. 21M-HGM16F-1CL-5 Abbreviated Checklist, Normal Operating Procedures, Ballistic Missile Ana-

lyst Technician (BMAT)

3-1. SCOPE.

3-2. This section contains the normal operating
procedures for the missile combat crew at the launch
complex. Instructions and tables outling missile com-
bat crew procedures, tasks, and required briefings,
from complex acceptance through launch, are pro-
vided. The normal functional flow of missile combat
crew duties during an alert tour is shown in figure
3-1. The procedures in this section are contained in
abbreviated checklist form in T.O. 21M-HGM16F-
1CL-1 through T.O. 21M-HGM16F-1CL-5 by sec-
tions as shown below:

a. Section 1, COMPLEX ACCESS AND EXIT
PROCEDURES taken from paragraph 3-3.

b. Section 2, COMPLEX SAFETY BRIEFING
taken from table 3-2.

c. Section 3, MISSILE CREW CHANGE-
OVER BRIEFING taken from table 3-3,

d. Section 4, EWO COMPLEX ACCEPTANCE
PROCEDURES taken from table 3-4.

e. Section 5, MISSILE COMBAT CREW OP-
ERATIONS BRIEFING taken from table
3-5.

f. Section 6, ACTIVITY COORDINATION
BRIEFING taken from table 3-6.

g. Section 7, COMPLEX MONITORING taken
from tables 7, and 7B.

h. Section 8, MISSILE CREW DAILY COM-
PLEX STATUS VERIFICATION taken
from table 3-8.

Section 9, MGS ALIGNED, NOT-
ALIGNED PROCEDURES taken from
table 3-9.

Section 10, MISSILE LIFTING SYSTEM
CORRELATION taken from table 3-10.

Section 11, DIESEL. GENERATOR OPER-
ATION AT PRCP (NA OSTF-2) taken
from table 3-11.

Section 11A, DIESEL GENERATOR AND
POWER CO LINE OPERATIONS AT
PRCP (OSTF-2 ONLY) taken from table
3-11A.

. Section 12, DIESEL GENERATOR OPER-

ATION AT 480-VOLT SWITCH GEAR
taken from table 3-12.

Section 12A, DIESEL GENERATOR AND
POWER CO OPERATION AT 480-VOLT
SWITCHGEAR (OSTF-2 ONLY) taken
from table 3-12A.

Section 13, TV SYSTEM OPERATION
taken from table 3-13.

Section 14, RE-ENTRY VEHICLE P R E-
LAUNCH MONITOR TARGET SETTING
PROCEDURES taken from table 3-14.

Section 15, PLX PREPARATION AND
COORDINATION taken from table 3-15.

Section 16, COUNTDOWN taken from table
3-16.

Section 17, ABORT taken from table 3-17.

3-3
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Paragraph 3-3 to 3-4

t. Section 18, POSTLAUNCH ABORT (TAC-
TICAL) taken from table 3-18.

NOTE

Each step of an abbreviated checklist pro-
vided with a check-off space shall be checked
off after accomplishment. Individual crew
members performing tasks outlined in normal
operating procedures checklist sections 4,
7, 7B, and 8 shall enter their initials in the
check-off space in place of a check mark.
Abnormal indications shall be entered over
the step to which they apply. At crew change-
over the relieving MCCC shall review check-
list sections 7, 7B, and 8 performed by the
duty crew and section 4 performed by the
relieving crew prior to signing the exception
release. The MCCC shall review sections 4,
7, 7B, and 8 each time a section is accom-
plished. Initials shall remain on the check-
lists until crew changeover or until the check-
list is to be reaccommplished.

3-3. COMPLEX ACCESS AND EXIT PRO-
CEDURES.

# | WARNING l

Except when directed, personnel shall not
approach within 1875 feet of the complex
area when the personnel warning light is
flashing red or the klaxon is sounding, or if a
loudspeaker announcement has been made
to clear the area. Exception to this warning
is authorized if communication with the
launch control center (LCC) cannot be
established, and after close surveillance of
the area, the approaching personnel can de-
termine that no visible danger exists. At this
time one member of the approaching team
may proceed to the complex gate telephone
and make contact with the LCC for authority
to enter the complex.

a. Vestibule blast doors shall be closed at all
times except:

(1) During personnel entry or exit.

(2) When the complex is off alert status during
heavy personnel traffic, and it is desired to
keep the doors open.

3-4
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b. All silo blast doors shall be closed:
(1) During all countdowns and launches.

(2) When servicing liquids and gases, except
diesel fuel to the soft storage tank and water
to the water system.

(3) Whenever conditions exist in the silo which
required evacuation.

c. At least one of the two blast doors nearest
the silo shall be closed at all times other than
listed in step b above, except during person-
nel entry or exit.

d. Whenever conditions require the vestibule or
all silo doors to be closed, the blast door
interlock system shall be utilized. Only one
vestibule or silo door will be open at any one
time during entry or exit. Exception may be
made only if equipment installation or re-
moval require opening of more than one door
at a time, or to expedite evacuation of the
LCC or silo.

3-4. Authorization and procedures for entering
the complex shall be in accordance with SAC unit
security plans. The MCCC shall be notified in ad-
vance as to who will enter and why. Entry into the
complex shall be monitored closely by a crew mem-
ber designated by the MCCC to act as complex con-
troller. Monitoring shall be accomplished by obser-
ving TV monitor, gate control panel, and the facility
remote control panel (FRCP) light indications.
Normal entry into the missile complex shall only be
accomplished by the following procedures:

a. Establish identity of personnel entering the
complex by employing local directives Com-
munication contact shall be made by tele-
phone located at the complex gate.

b. After positive identity has been established,
entering personnel will be directed to proceed
directly to the outer door of the entrapment
area and to alert the LCC by depressing the
door buzzer signal button.

c. The complex controller shall enable the com-
plex gate to open after identification, and
shall ensure gate closure after entry by ob-
serving the gate control panel.

d. Upon receiving the outer door buzzer signal,
the complex controller shall enable the outer
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door to open by depressing NO. 1 entrap-
ment door pushbutton on the gate control
panel.

e. After entering personnel have entered the
entrapment area and the outer door is se-
cured, establish identity employing local di-
rectives.

f.  After identification, personnel shall be di-
rected to proceed to level 2 of the LCC and
report to the duty MCCC. Instruct entering
personnel that only one vestibule blast door
shall be open at a time. Opening and closing
of the vestibule doors shall be monitored on
the FRCP to determine compliance with the
above instructions and that the vestibule
doors are properly closed.

3-5. Complex exit shall be accomplished in the
following manner:

a. The MCCC or designated crew member shall
ensure that the departing personnel have
completed the tasks, duties, inspections forms,
etc., which required their presence at the
complex.

b. Departing personnel shall be briefed that
only one door (entrapment or vestibule) shall
be opened at any one time, to contact the
LCC by telephone when in the entrapment
area, and then to proceed directly to the com-
plex gate. Upon arrival at the gate, contact
the LCC on complex telephone for gate open-
ing. After exiting the complex, departing per-
sonnel shall ensure that gate is properly
closed and locked. They shall contact the
LCC on gate telephone, ensure that LCC
indications show gate is closed, and then
request permission to depart the complex
area. (Local procedures shall apply for en-
abling opening of gate entil TV surveillance
monitors are installed.)

c. Departure shall be monitored in the same
manner as entry.

d. Abbreviated checklists condensed from para-
graphs 3-4 and 3-5 are contained in T.O.
2IM-HGM16F-1CL-1 and T.O. 21M-
HGM16F-1CL-2.

Paragraph 3-4 to 3-11

3-6. MISSILE COMBAT CREW CHANGE-
OVER PROCEDURES.

3-7. The MCCC of the crew being relieved shall
conduct a formal briefing attended by all crew mem-
bers of both the old and new crews. Normally, this
briefing shall be conducted upon arrival of the re-
lieving crew immediately after completion of a cur-
sory housekeeping check of silo and complex. House-
keeping shall be accomplished in accordance with
local directives by the duty crew prior to being re-
lieved. A current complex status chart shall be main-
tained at each complex. This chart shall indicate
complex status, EWO status, liquid and gas levels,
and maintenance activities. It shall be used to aid
in an expeditious and complete briefing. Procedures
to be followed and items to be covered during this
briefing are contained in table 3-3. An abbreviated
checklist condensed from this table is contained in
T..0. 21M-HGM16F-1CL-1.

3-8. COMPLEX SAFETY BRIEFING.

3-9. The duty MCCC shall ensure that personnel
arriving at the complex are briefed on all items and
procedures as may be applicable in table 3-2, before
departing the LCC for any destination within the
complex. It is the responsibility of the MCCC to
control personnel within the entire complex. The
MCCC may designate a complex controller who
shall be responsible for knowing the location of all
personnel in the complex at all times. The complex
safety briefing content may vary in detail depending
on the experience level of personnel being briefed and
is left to the discretion of the briefing officer. If
numerous complex or silo entries and exits are to
be made by the same personnel during one duty
period the briefing need not be repeated. Visitors
or other personnel entering the silo for the first time
shall always be accompanied by an experienced per-
son. Visitors shall be briefed on all items contained
in table 3-2. Abbreviated checklists condensed from
table 3-2 is contained in T.O. 21M-HGMI16F-
ICL-1 and T.O. 21M-HGM16F-1CL-2.

3-10. EWO COMPLEX ACCEPTANCE PRO-

CEDURES.

3-11. Prior to accepting command of a complex
the MCCC shall ensure that he has full understand-
ing of the status of the complex, knows the location

3-5
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of portable equipment and material which may be
used during his tour, and receipts for material as
necessary. Prior to assuming complex command re-
sponsibilities, the MCCC shall accomplish items
contained in table 3-4. Abbreviated checklist con-
densed from this table are contained in T.O. 21M-
HGMI16F-1CL-1 and T.O. 2IM-HGM16F-1CL-2.

3-12. MISSILE COMBAT CREW OPERA-
TIONS BRIEFING.

3-13. The MCCC shall conduct a formal briefing
to ensure proper crew coordination in event of actual
EWO execution, “No-Notice™ type training exercises,
and scheduled training exercises. All combat crew
members shall be present. This briefing shall be con-
ducted immediately following completion of the
positive control changeover procedures and prior to
any other scheduled activities. For propellant load-
ing exercise (PLX), the briefing shall be conducted
at completion of preparation for PLX flow and prior
to countdown execution. For LSR exercises, the
briefing may be conducted at completion of LSR
countdown preparation from EWO (paragraph
3-56) and prior to countdown execution if it has
not been completed earlier in the duty tour. Items
to be briefed and reviewed are provided in table 3-5.
An abbreviated checklist condensed from this table
is contained in T.O. 2IM-HGM16F-1CL-1.

3-14. ACTIVITY COORDINATION BRIE F-
ING.

3-15. The sector commander or his designated re-
presentative shall conduct a formal briefing prior
to any operation or maintenance activity other than
EWO launch operations. Lengthy activities such as
an EWO-PLX-EWO flow may be briefed by in-
dividual tasks or groups of related tasks. All crew,
maintenance, and support personnel involved in
the activity shall be present. Briefing requirements
are provided in table 3-6. Abbreviated checklists
condensed from this table are contained in T.O.
2IM-HGM16F-1CL-1 and T.O. 21M-HGMI16F-
1CL-2.

3-16.  COMPLEX MONITORING PRO-
CEDURES.

3-17. Continous monitoring of complex status, as
reflected by consoles in the LCC, shall be accom-
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plished by missile crew members at all times. In
addition, periodic inspection or verification of
specified equipment in the silo shall be performed
during a duty tour regardless of complex status.

3-18. A list of items in the LCC requiring periodic
inspection and verification is contained in table 3-7.
Individual abbreviated checklist condensed from this
table are contained in T.O. 21M-HGM16F-1CL-1
and T.O. 21M-HGM16F-1CL-2. Continuous moni-
toring of all items is required. In addition, a specific
check of all items shall be accomplished each time
there is a scheduled change in the two-man team,
but not to exceed once every four hours. Any devia-
tion from normal configuration will require im-
mediate corrective action to retain or regain alert
status.

3-19. A list of items in the silo requiring hourly
inspection and verification is contained in table
3-7A. This check may be accomplished individually
by either the EPPT, MFT, or BMAT. No checklist
is required to support this table. The Daily Power
Plant Operating Log, AF Form 1167, shall be com-
pleted in accordance with AFR 91-4A and instruc-
tions contained on the reverse side of the form.

3-20. A list of items in the silo requiring periodic
inspection and verification is contained in table
3-7B. Individual abbreviated checklists condensed
from this table are contained in T.O. 21M-HGM 16F-
ICL-3 through T.O. 21M-HGMI16F-1CL-5. This
check shall be accomplished a minimum of once
every six hours. More frequent checks of individual
items may be required when situations so dictate.
Specific readings shall be recorded and logged on
the Daily Complex Status Record, SAC 210a as
source data for historical records. A sample format
is shown in figure 3-2. Units may add to the form
to meet local requirements.

3-21. MISSILE CREW DAILY COMPLEX

STATUS VERIFICATION PROCEDURES.

3-22. A complex status verification and inspection
shall be performed during each 24-hour tour of
duty. A list of equipment to be checked daily is
contained in table 3-8. Individual abbreviated check-
lists condensed from this table are contained in T.O.
2IM -HGMI16F - 1CL -3 through T.O. 21M-
HGM16F-1CL-5.
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3-23. Complex status shall be verified at the ear-
liest possible time during the alert tour to accomplish
prompt verification of complex status. It shall be a
scheduled item on the daily individual missile mainte-
nance plan. The missile crew complex status check-
list is designed to enable flexibility in the order in
which silo levels and items on a level may be
checked. The checklist shall be completed by a two-
man team selected from the BMAT, MFT or EPPT.
When the checklist is accomplished prior to a PLX,
the safety representative may be an additional mem-
ber of the team. In this instance, he shall be respon-
sible for checking all complex safety equipment and
safety conditions specified in table 3-8. Portions of
the requirements in table 3-8 may be accomplished
in conjunction with other EWO - PLX flow tasks,
provided the equipment status. of items checked
will not be changed by completion of any unaccom-
plished tasks during the preparation flow.

3-24. PLACING MISSILE GUIDANCE SYS-

TEM IN ALIGNED STATUS.

3-25. Command policy directs that the missile guid-
ance system (MGS) shall be placed in aligned status
under certain conditions. Procedures for placing the
guidance system in aligned status from a standby
condition are provided in table 3-9, item 1. An ab-
breviated checklist condensed from this table is
contained in T.O. 21M-HGM16F-1CL-5.

3-26. PLACING MISSILE GUIDANCE SYS-

TEM IN NOT-ALIGNED STATUS FROM

ALIGNED STATUS.

3-27. When command policy directs the return to
not-aligned status from the aligned status, procedures
to follow are provided in table 3-9, item 2. An ab-
breviated checklist condensed from this table is con-
tained in T.O. 21M-HGM16F-1CL-5.

3-28. MISSILE LIFTING SYSTEM (MLS)

CORRELATION.

3-29. The MLS logic units shall be properly cor-
related prior to use. It is possible for correlation to
be disturbed whenever the work platforms are raised
or lowered or the control station manual operating
level (CSMOL) is used to operate equipment in

Paragraph 3-23 to 3-34

the silo. Correlation shall be performed immediately
prior to starting a PLX countdown and upon re-
turning to EWO readiness condition. Procedures
for correlation are contained in table 3-10. Ab-
breviated checklists condensed from this table are
contained in T.O. 21M-HGM16F-1CL-4 and T.O.
21M-HGM16F-1CL-5.

3-30. DIESEL GENERATOR OPERATION.

3-31. Procedures for starting and paralleling the
diesel generators from the power remote control
panel (PRCP) are provided in table 3-11, item 1.
An abbreviated checklist condensed from this table
is contained in T.O. 21M-HGMI16F-1CL-3. Prior
to using procedures contained in table 3-11, the
diesel generators shall have previously been paral-
leled from the 480-volt switch gear (table 3-12)
(table 3-12A, OSTF-2 only), then shut down with-
out disturbing the adjustment made during parallel-
ing. The maximum time the diesel generators should
be operated in parallel is 2-12 hours. Exception to
this restriction may be made when power load is in
excess of or reasonably expected to exceed, single
generator limits. Diesel generators shall not be oper-
ated in parallel during standby, except momentarily
for paralleling at the 480-volt switch gear, for paral-
lel operational requirements, or if anticipated load
on a single generator will exceed the optimum op-
erating load of 500 KW (750 AMP).

3-32. Procedures for shutting down one paralleled
diesel generator from the PRCP are provided in
table 3-11, item 2. An abbreviated checklist con-
densed from this table is contained in T.O. 21M-
HGM16F-1CL-3.

3-33. Procedures for transferring power from com-
mercial power to the diesel generator and back on
commercial power at OSTF-2 only, are provided in
table 3-11A. An abbreviated checklist condensed
from this table is contained in T.O. 21M-HGM16F-
1CL-3.

3-34. A nontactical countdown shall not be initi-
ated prior to generators being paralleled and placed
on the line. Loss of one generator prior to MISSILE
LIFT UP & LOCKED indicator AMBER requires
abort except during a tactical countdown. If one
generator fails after MISSILE LIFT UP & LOCKED
indicator AMBER, continue the commit sequence.
A tactical launch shall not be delayed for paralleling

37
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Paragraph 3-35 to 3-42

of generators, and may be initiated with one genera-
tor on the line. During single generator operation,
the nonessential power bus should be de-energized
when POWER INTERNAL indicator illuminates
GREEN,
NOTE

At OSTF-2, a nontactical countdown shall

be performed with the 500-KW diesel gener-

ator connected as the primary power source.

§ CAUTION |

If cooling water tower is inoperative or de-
stroyed, or EMERGENCY WATER PUMP
P-32 ON indicator on FRCP is illuminated
RED, do not start standby diesel generator
unless a malfunction is indicated on the oper-
ating diesel generator. In this case, transfer
power as quickly as possible and shut down
faulty diesel generator. Failure to comply will
cause the diesel engines to overheat.

3-35. Procedures for paralleling the diesel genera-
tors from the 480-volt switch gear at operational
units are contained in table 3-12 (table 3-12A
OSTF-2 only). Abbreviated checklists condensed
from table 3-12 and 3-12A are contained in T.O.
21M-HGM16F-1CL-3,

3-36. CLOSED CIRCUIT TELEVISION MON-
ITOR.

3-37. The permanently installed TV monitor lo-
cated on level 2 of the LCC shall be in continuous
operation to ensure monitoring capability at all
times. During standby, the LIGHTING SYSTEM
1 INTENSITY switch shall be placed in the LOW
position and the LIGHTING SYSTEM 1 power
turned OFF. During a tactical launch, the MFT
shall place the INTENSITY switch to HIGH, the
POWER SWITCH to ON, and position the monitor
as directed by the MCCC. Procedures for operating
the permanent TV monitor are provided in table
3-13, item 1. An abbreviated checklist condensed
from table 3-13, item 1, is contained in T.O. 21M-
HGMI16F-1CL-4.

3-38. During a nontactical countdown three addi-
tional temporary TV monitors shall be positioned on
level 2 of the LCC. These monitors shall be operated
by the MFT or other crew member as directed by
the MCCC. These units shall be used to observe
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the missile boiloff valve, launch platform move-
ment, silo doors, missile frost level, electrical umbili-
cal disconnects, LO, disconnects, etc, throughout
the countdown and abort sequence. Procedures for
operation of the four TV monitors are provided in
table 3-13, item 2. An abbreviated checklist con-
densed from table 3-12, item 2, is contained in T.O.
21M-HGM16F-1CL-4.

3-39. RE-ENTRY VEHICLE PRELAUNCH

MONITOR TARGET SETTING PROCEDURES.

3-40. Procedures for changing re-entry vehicle
prelaunch monitor settings are presented in table
3-14, These procedures will be performed only when
directed by proper authority to change target set-
tings. The MCCC must be present while prelaunch
monitor settings are being changed., T.O. 21M-
HGM16F-1CL-1, section 14 contains the abbrevi-
ated checklist of table 3-14.

3-41. BLAST DETECTION CABINET (NA-

OSTF-2)

NOTE
If the blast detection cabinet has been activ-
ated by detection of a nuclear blast or a mal-
function, the system must be reset to enable
detection of a second or further nuclear blast.

3-42. The blast detection cabinet, located on level
2 of the LCC shall be in continuous operation, pro-
viding 24-hour detection capability. Proper operation
shall be observed when performing complex status
verification (table 3-8). Procedures for resetting the
blast detection system, after a blast has occurred
or if a malfunction in the system has been corrected,
are as follows:

a. At the blast detection cabinet:

(1) Position OUTPUT RELAY switch to DIS-
CONNECT.

(2) Depress RCV 1 MANUAL TEST push-
button.

(3) Depress ALARM RESET pushbutton,

(4) Position OUTPUT RELAY switch to
CONNECT.

(5) Depress DETECTION MODE RESET
pushbutton.

Changed 15 April 1964
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b. Verify that OPTICAL MODE indicator is
illuminated and detector is cycling by observ-
ing channel indicators.

3-43. If an actual nuclear blast is detected during
standby, do not open blast doors or silo doors until
blast conditions (shock wave and effect) are over.
It during countdown, do not start commit sequence
until blast conditions are over.

3-44. SINGLE SIDEBAND RADIO

(NA OSTF-2)

3-45. The UHF-HF single sideband radio shall
be monitored at all times to ensure alternate com-
munications availability. During standby condition,
the selected receive-transmit capability will be indi-
cated by POWER indicator illuminated GREEN.

a. Procedures for setting up the single sideband
radio are as follows:

(1) Place HF POWER switch ON, observe
POWER indicator illuminated.

(2) Adjust VOLUME control to desired level,

{ CAUTION |

Do not hold UHF POWER switch or TR
SELECTOR switch in ON position more
than five seconds.

(3) Place UHF POWER switch ON and re-
lease, observe POWER indicator illumi-
nated.

Turn TR SELECTOR switch to UHF posi-
tion and release.

Turn CHANNEL SELECTOR to desired
frequency, adjust SQUELCH control until
SQUELCH PUSH TO DISABLE indicator
extinguishes.

Turn TR SELECTOR switch to HF posi-
tion and release.

Select desired HF frequency, depress TUN-
ING CYCLE PRESS TO START push-
button, observe IN PROGRESS indicator
illuminates and extinguishes, and COM-
PLETE indicator illuminates.

Select appropriate 3-6 MC or 6-30 MC,
PRESS TO SELECT pushbutton and ob-
serve indicator is illuminated.

Paragraph 3-43 to 3-47

(9) Depress UHF DISABLE, PUSH TO RE-
SET pushbutton.

(10) Depress OPERATE MONITOR push-
button and observe MONITOR indicator is
illuminated.

b. To select UHF or HF, perform the following:

(1) Depress OPERATE MONITOR pushbut-
ton.

(2) Turn TR SELECTOR to desired position.

(3) Observe OPERATE indicator is illumi-
nated.

¢.  To turn single sideband radio off, place UHF
and HF POWER switches to OFF position.

3-46. FIRE ALARM PANEL (ANNUNCIA-

TOR) RESET.

NOTE
For fire detection systems, other than AN-
NUNCIATOR, refer to manufacturers oper-
ating instruction for reset procedures.

3-47. The fire alarm panel located on level 2 of
the LCC is normally monitored for a green pilot
light and a positive charge indication on the panel
milliammeter. If a fire-detector head activates in the
silo, it will cause a fire zone indicator to illuminate
on the fire alarm panel. As long as the fire-detector
head remains activated, the other fire detector heads
within that zone cannot register a fire. The fire-
detector heads in all other zones remain active and
can cause a fire zone indicator to illuminate on the
fire alarm panel. However, once reset, the fire alarm

remains reset and cannot sound to announce a sec-
ond fire indication. For fire detector systems manu-
factured by the Annunciator Corporation, the alarm
capability can be restored to other zones by removing
the plug-in type relay located immediately behind the
illuminated fire zone indicator. To restore the sys-
tem to normal perform the following steps:

a, Depress ALARM SILENCER and RESET
pushbuttons located within the interior of
the panel.

b. Replace triggered detection head if activation
was due to excessive heat,

3-9
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Paragraph 3-48 to 4-53

3-48. SECURITY SURVEILLANCE SYSTEM.

3-49. Procedures for operation of the security
surveillance system will be provided when installa-
tion of the equipment is completed.

3-50. PRIMARY ALERTING SYSTEM (PAS)
TAPE RECORDER.

3-51. The PAS tape recorder has been designed
to continuously record any desired communication
over any period of time up to 24 hours. A warning
signal and automatic cutoff are incorporated in the
recorder and activate when the end of the tape ap-
proaches the tape guide.

a. Tape replacement and operation procedures
are as follows:

(1) Place OFF-VOLUME control to OFF.
(2) Position LOAD-RUN switch to LOAD.
(3) Remove old tape from recorder.

(4) Place new tape on recorder and thread
through recorder head.

(5) Position red pointer on recorder to the
time printed on the tape so as to correspond
with the correct Zulu Time.

(6) Position LOAD-RUN switch to RUN,
(7) Position REC-STOP-PLAY switch to REC.

(8) Turn OFF-VOLUME control to ON and
adjust until white dot is at 6 o'clock posi-
tion.

b. Procedures to play back the recorder are as
follows:

(1) Place OFF-VOLUME control to OFF,
(2) Position LOAD-RUN switch to LOAD.

(3) Wind tape backwards until red pointer
points to time on tape that corresponds with
the time of message receipt.

(4) Position REC-STOP-PLAY switch to
PLAY.

(5) Position LOAD-RUN switch to RUN.

(6) Turn OFF-VOLUME control to ON and
adjust volume as needed.

c. To return the recorder back to proper con-
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figuration for recording, proceed as follows:
(1) Place OFF-VOLUME control to OFF.
(2) Position LOAD-RUN switch to LOAD.

(3) Wind tape until red pointer points to the
correct Zulu Time,

(4) Position LOAD-RUN switch to RUN.
(5) Position REC-STOP-PLAY switch to REC.

(6) Turn OFF-VOLUME control to ON and
adjust white dot to 6 o'clock position.

d. Procedure to demagnetize the tape is as
follows:

(1) Ensure that no watches or meters are near
demagnetizer.

(2) Position and hold POWER switch to ON
position.

(3) Ensure that the POWER indicator is illumi-
nated.

(4) Place tape between poles and rotate three
complete turns (approximately 15 sec-
onds).

(5) Remove tape and release POWER switch.

3-52.  ANNUNCIATOR CABINET (COM-

MUNICATION).

3-53. The annunciator cabinet located on LCC
level 2, is used to continuously monitor the carrier
bay communication equipment. If a malfunction
occurs, a buzzer sounds and an indicator illuminates.
To silence the annunciator alarm, depress ALCO
pushbutton. Listed below are the cabinet indicators
and the communication circuits which are sum-
marized by cach indicator. When an indicator illu-
minates, perform a communications check on each
circuit listed below the indicator and report outages
to appropriate authorities.

a. Intersite alarm indicator RED:
(1) Direct line to command post.
(2) Direct line to alternate command post,
(3) All dial line circuits.

b. Launch maintenance nets 1, 2, 3 and 4.

c. Direct line NO. 1 fuse alarm indicator RED:
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(1) All five explosion proof communication
jacks.

(2) Direct line to APCHE telephone.

(3) Both direct lines to logic units.

(4) Direct line to command post.

(5) Direct line to alternate command post.

(6) Direct line to complex entry gate telephone.
d. Direct line NO. 1 chain alarm indicator RED:

(1) All communications on the launch control
console communications panel will be in-
operative.

e. PROTECTOR LAMP indicator AMBER:
(1) Nontactical radio at silo cap.
(2) Direct line to APCHE phase.
(3) Direct line to complex entry gate telephone.

(4) Direct line to explosionproof communica-
tions box at silo cap.

(5) Four maintenance communication boxes
at silo cap.

f. POWER MAIJOR indicator RED:

(1) Any complex communications circuit could

Paragraph 3-54 to 3-59

tactical launch, Completing normal alert tour check-
lists and briefings will verify the capability of im-
mediate authorized launch.

(Paragraph 3-56 and 3-57 deleted.)

3-58. PLX COUNTDOWN PREPARATIONS
FROM EWO AND RETURN.

3-59. From an EWO readiness condition, PLX
countdowns with LO, or LN, may be performed by

completing tasks in the applicable functional flow
diagram contained in T.O. 21M-HGM16F-3CL-1.
Table 3-9 shall be consulted for placing the MGS
in aligned status. The functional flow defines and
sequences the tasks required to perform a PLX,
starting and ending with the launch complex in an
EWO readiness status. The PLX may be performed
with a fire-safe re-entry vehicle, no re-entry vehicle,
or a training re-entry vehicle. If no re-entry vehicle
is installed, an electrical circuit simulator and com-
pensating ballast weights for the missile lifting sys-
tem are used. A PLX shall not be initiated with a
known malfunction or condition which would pre-

SR wm AL i i i ition-
be faulty except for radio circuits. 5% " vent completion of the exercise. The air condition

185~

g. POWER MINOR indicator AMBER:

(1) Does not affect any complex communica-
tion circuit. Indicates communications bat-
tery charger fault.

3-54. TACTICAL LAUNCH PREPARATIONS.

3-55. Once a complex has been placed in ready
state A, no special procedures are required prior to

Changed 15 April 1964

ing, ventilation, GO, detector, and diesel fuel detec-

tor systems shall be in normal operating condition.
The MCCC or sector commander shall ensure that
certain coordination and tasks are accomplished and
support equipment placed in operations during PLX
preparations. Table 3-15 provides the procedures
to follow when notification is received to accomplish
a PLX countdown. An abbreviated checklist con-
densed from table 3-15 is contained in T.O. 21M-
HGM16F-1CL-1 and T.O. 21M-HGM16F-1CL-2.

Section III
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Paragraph 3-60 to 3-67

3-60. TRAINING LAUNCH PREPARATION
(VAFB).

3-61. From an EWO readiness condition, a train-
ing launch (CTL) may be executed after completion
of tasks in the applicable functional flow diagrams
contained in T.O. 21M-HGM16F-3CL-1. Prior to
participating in a training launch, missile crews must
be thoroughly briefed on VAFB operational pecu-
liarities, equipment, complex configuration, and
safety procedures. Table 3-15 shall be used in con-
junction with the training launch flow.

3-62. COUNTDOWN AND ABORT PRO-
CEDURES.

3-63. Countdown procedures are provided in table
3-16. Table 3-17 provides for the abort sequence.
Table 3-18 delineates postlaunch procedures after a
tactical launch. T.0. 21M-HGMI16F-3CL-1 con-
tains procedures to follow after completing a non-
tactical launch. Missile combat crew must be com-
pletely familiar with these tables before performing
a countdown using the abbreviated checklists. The
tables provide step-by step actions, the basic logic
of countdown and abort indications, and necessary
action or references to be employed in the event
of malfunctions. In the event a malfunction or emer-
gency is not covered, the MCCC must use his best
judgment, based on experience and system knowl-
edge, to determine proper action to place the missile
in a safe condition. Appropriate agencies shall be
contacted at the earliest opportunity for assistance
and guidance.

3-64. Countdown, abort, or postlaunch procedures
shall be conducted by missile crew members using
individual abbreviated checklists condensed from
tables 3-16, 3-17, and 3-18. The MCCC shall direct
the overall operation and control crew actions and
coordination. Crew members shall monitor their
assigned equipment and be ready to detect, announce,
and recommend corrective actions in the event of
an abnormal indication. Extraneous conversation
shall be kept at a minimum. It is imparative that
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verbal direction or announcements be made in a
clear, audible manner.

3-65. Abbreviated checklists are designed to en-
able crew members to monitor or react to progress
of the countdown or abort sequences, through an-
nouncements or observation of indicators. As each
checklist step is accomplished, it shall be checked
in the space provided. Immediate action or emer-
gency checklist reference for various sequential mal-
function indications appear either in the left-hand
column of the countdown or abort checklists or in
notes preceeding the step. TAC and N/T appearing
in the left-hand column denote tactical countdown
(TAC) and nontactical countdown (N/T). For
example, if N/T @ and TAC 14 appear for a mal-
function action or emergency checklist reference, it
denotes that during a nontactical countdown, the
MCCC will abort and if during a tactical countdown,
the MCCC shall perform emergency checklist section
14. The symbol @ denotes abort. If no prefix (TAC
or N/T) appear, the reference or action applies to
both tactical and ‘nontactical countdowns. Required
reactions to nonsequential emergencies are contained
in appropriate sections of the emergency checklists.
When tactical troubleshooting checklists are refer-
enced, troubleshooting shall be delayed until fine
LO, load is complete unless the malfunction pre-
cludes continuing LO, load. Where action or ref-
erence is not reflected, the abnormal indications
require no immediate actions. The abnormal indi-
cations will either have no effect on the sequence or
will automatically stop the sequence.

3-66. When an eventual, but not immediate, abort
situation has developed, initiation of abort should
be delayed during a tactical launch until malfunction
analysis has been completed as outlined in column
3 of appropriate table of section V. During a PLX
or training launch, malfunction analysis shall be
completed only to the point silo entry is necessary
prior to initiating abort.

3-67. Responsibility for aborting a countdown rests
sololy with the MCCC. It is the responsibility of all
other crew members to assist and make recom-
mendations to the MCCC. Missile crew members

Changed 15 April 1964
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shall note and record abnormal indications and
significant related data as practicable, to assist in
analysis and troubleshooting.

3-68. COMMUNICATION PROCEDURES.

3-69. Standard communication procedures are es-
sential for safe and reliable complex operations.
Communications within the complex shall normally
be by public address, direct line or maintenance con-
ference network. Communications to stations not
within the complex shall be by direct line, dial line,
nontactical radio or order wire.

3-70. COMMUNICATION DISCIPLINE.

3-71. Clear and precise language and slightly
slower, well modulated speech shall be used in all
inter-phone and radio communications. Proper com-
munication identifiers, commands, reports and ac-
tion responses should be used during all complex
operations. Communications shall be limited to that
which is pertinent to complex operations on all
circuits except the dial phones. The proper pro-
cedure for testing the operation of headsets is to
announce, “Testing 1, 2, 3, test out”. Blowing in the
microphone is considered poor communication
practice.

3-72. Missile combat crew members will use the
following communication identifiers:

a. McCCC — “COMMANDER"

b. DMCCC — “DEPUTY”
BMAT — “A-17

d. MFT — “M-1"

e. EPPT - “L-17

3-73. Additional communication identifiers such
as “A-27, “M-2" and “L-2" should be temporarily
assigned to additional crews and members of the
relief crews while they are on the complex. Non-
crew members may be assigned call signs identifiers
or addressed by rank and last name. Area identifiers
may also be used for initial contact calls. The word
“ROGER?" shall be used when acknowledging the un-
derstanding of instructions or commands.

3-74. Initiation and termination of inter-phone
communications on the maintenance conference net-

Paragraph 3-68 to 3-76

work and maintenance safety network shall follow
the general format listed in steps a through d.

a. Calls on an activated line: State communica-
tions identifier of persons or station being
addressed, state your communications iden-
tifier and location, give brief reason for call.
For example, “Commander, M-1, L-1 in
position at PSC ready to compare pressure”.

b. Public address system calls: State commuica-
tions identifier of persons or locations being
called, state action to be taken or information
to be conversed. For example, “L-1 call A-1
on net one”.

c. Answering an inter-phone call or signal: State
your communication identifier and location.
For example, “A-1, level 2”.

d. Terminating inter-phone communications:
State your communications identifier, then
“Releasing net”. For example, “M-1 releasing
net”,

3-75. Most inter-phone communications are made
up of commands, responses to action commands,
and reporting of conditions or indications, Com-
mands may be for equipment activation or for a
report of conditions or indications. Commands re-
quiring action such as depressing pushbuttons, posi-
tioning switches and moving valves shall require
naming of the item and the position required. For
example, “N-5 switch OPEN". Commands for con-
ditions or indications should only state the name of
item or indicator which is being examined. For
example, “N-5 indicator (wait for response)”.

3-76. The response to an action command should
include the entire command as stated followed by a
short pause prior to action accomplishment. The
pause allows time for correction by the commander
if the verbal response was incorrect. For example,
“N-5 switch ON". . ... pause. . ... then position the
N-5 switch to the ON position. Since there are many
SYSTEM POWER RESPONDER P O W ER and
LOCAL-REMOTE switches, the panel title should
proceed the name of the switch to prevent confusion
in the response. This is accomplished by reading the
panel title, then the switch title before taking action.
For example, “Propellant Level panel 2, SYSTEM
POWER switch ON™. . ... pause. . ... then position
the switch to the ON position.

3-13

Section III



Section III

Paragraph 3-77 to 3-83

3-77. Reports of indications or conditions are
short, direct statements of observed condition. For
example, “GREEN, OPEN, SECURE, NORMAL,
ILLUMINATED, etc.”. Normally, numerical de-
signators on valves shall be expressed by the most
commonly used term. For example, 60 CYCLES,
3000 PSI, etc. When necessary to emphasize, clarify,
or avoid confussion, numerical designators on valves
shall be expressed or identified as single digits. For
example, three-nine-eight-point five.

3-78. Commands to install jumpers between two
given points shall be completely understood and sep-
arate responses must be given for each end of the
jumper. The responses shall be the same as to action
commands but with a slightly longer pause. The
pause allows time for corretction by the commander
if the item was wrong. Command: “Connect jumper
between terminal board 5, pin 6 and terminal board
CHARLIE (C), pin 1”. Response: “Jumper to ter-

minal board 5, pin 6, . . ... pause; ... ... connect, and
state “Connected”; “Jumper to terminal board
CHARLIE (C), pin 17,..... pause. . . .. connect,

and state “Connected”.

3-79. During countdown and abort, commands,
responses, or announcements shall be made as indi-
cated in the appropriate checklists. Abnormal indi-
cations shall be announced in a manner that all crew
members are able to hear and understand. For ex-
ample; “ STORAGE AREA OXYGEN 25% INDI-
CATOR RED, ABORT REQUIRED” or “VALVE
N-4 INDICATOR NOT AMBER, ABORT RE-
QUIRED”.

3-80. COMMUNICATION SYSTEM.

3-81. A detailed explanation of the complex com-
munications system and its individual unit operation
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is contained in section I. Calls to the LCC may be
initiated at any of the maintenance communications
panels on any one of the four networks, or at any
maintenance safety network jacks. Calls from the
LCC or from one station to another must be initiated
by a public address announcement or a prior agree-
ment. Contact with the LCC shall be established im-
mediately upon reaching a work area to ensure that
the MCCC has knowledge of the location of all
personnel in the complex.

3-82. The location of personnel may be confirmed
at any time by performing a personnel location check
using the public address and maintenance conference
net 1. The personnel location check shall be con-
ducted by announcing over the public address sys-
tem, “This is a personnel location check. All person-
nel report your location to launch control using net
17, Net 1 shall then be monitored until all personnel
have reported.

3-83. If call is received on a circuit of higher
priority than the one currently in use, the LCC moni-
tor shall announce his communications identifier
and state that he is leaving the line (or net) momen-
tarily. For example, “This is the commander leaving
the line (or net) momentarily”. Then answer the
higher priority call. Upon returning to the original
line (or net), announce, “This is the commander
back on the line (or net)”. Answering priority for
the communication circuits in the LCC are as fol-
lows:

a. Maintenance conference net 1.
b. Command post direct line.

¢. Alternate command post direct line.

A

Order wire.

e. All other circuits.
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COMPLEX NUMBER DATE
DAILY COMPLEX STATUS RECORD 551-08 29 FEB 1964

RECORDED BY
A2C JONES

TIME

ITEM 1000 1600 2200 0400

POD AIR I-1

INST AIR COMP 1 OIL

won COMP 2 OIL

AR HOUR METER 1

noon HOUR METER 2

WCU 50 TI-50

LIST ADDITIONAL READINGS IN
THESE COLUMNS AS REQUIRED

GIEED SUCTION PRESS

LIST READINGS IN THESE COLUMNS

oo DISCHARGE PRESS

COMPLEX MONITORING - SIX HOUR REQUIREMENT

WCU 51 Ti-52

A SUCTION PRESS

S DISCHARGE PRESS

TK-90

P1-993

LN2 PREFAB LLI-220

oM LLI-221

PRESS PREFAB PI-1

I

" " Pl-3

I

" " Pl-4

|

LLI-1

l

" " LLI-2

FUEL PREFAB LLI-3

|

PSMR PI-1

COMPLEX STATUS VERIFICATION
LIST ADDITIONAL ITEMS
IN THESE COLUMNS

" PI-2

LIST READINGS IN THIS COLUMN
USE THIS COLUMN AS REQUIRED
LIST READINGS IN THIS COLUMN
USE THIS COLUMN AS REQUIRED

|

b PI-20

e PI-30

HPU RESERVOIR

DIESEL STORAGE

WATER STORAGE

40, 10=139
Figure 3-2. Daily Complex Status Record
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Table 3-2. Complex Safety Briefing

STEP

REQUIREMENT

ACTION

BRIEFING INTRODUCTION
(official visitors only)

a. Name, rank and duty title.

COMPLEX STATUS
(official visitors only)

EWO ACTIONS

LAUNCH CONTROL CENTER
DEPARTURE

BREATHING APPARATUS

a. Operation proficiency - "

b. Location and status

¢. Limitation

d. When used

FIRE FIGHTING EQUIPMENT

a. Operation proficiency

b. Location and status

Briefing officer will state his name, rank, and duty title.

Brief complex EWO status, silo and missile status from com-
plex status charts. Brief tasks in progress and number of
personnel involved.

Brief, whenever a PAS message is broadcast, all personnel
except crew members shall proceed from level 2 of LCC to
level 1 and remain there until recalled. Brief that the 1000-
cycle tone shall be activated when an EWO message is re-
ceived. Crew members shall report to level 2 and prepare
for countdown. If personnel are in silo they shall evacuate
and report to complex controller in level 2 of the LCC. If
PAS message is in process upon arrival at the LCC, they
shall remain outside until termination of message, then check
in with the complex controller and proceed to level 1 of the
LCC.

Determine why personnel desire to leave the LCC to estab-
lish which briefing items shall require emphasis.

Ensure that personnel have been instructed and are pro-
ficient in the use of all emergency breathing apparatus used
in the complex. If not, ensure that instructions are given and
that proficiency is demonstrated prior to silo entry. Brief
as to when and why apparatus will be used.

Brief as to the locations and number of breathing apparatus
located in areas which persons shall proceed. Any abnormal
number or location caused by repair or malfunction shall be
briefed.

Brief that approximately 6 minutes of breathing air is avail-
able under normal breathing rate when apparatus is charged
above 1500 PSI.

Brief that emergency breathing apparatus shall be used when-
ever abnormal oxygen content is suspected or announced
over public address system and by personnel located below
silo level 6 when evacuation signal is sounded.

Insure proficiency or brief personnel on the operation of
portable extinguishers, fire hoses, and fire alarm boxes.

Brief the location of portable extinguishers, fire hoses, and
fire alarm boxes in the area to which personnel shall proceed.
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Section III

Table 3-2. Complex Safety Briefing (CONT)

STEP

REQUIREMENT

ACTION

CLOTHING AND EQUIPMENT
a, Hard hats

b. Rings, watches, lighters or
matches and loose articles

c¢. Designated smoking areas

SAFETY CAUTIONS

a. Stairways, ladders, and plat-
forms

b. Equipment handling

c. High-pressure lines, super-
cooled equipment, high volt-
ages, and toxic agents

d. Buddy system (SAFETY)

(1]

. Blast doors (NA OSTF-2)

ELEVATOR FACILITY

a. Use

Brief that hard hats shall be worn at all times in the silo.
They shall be secured by a chin strap whenever entry is made
to the missile enclosure area (MEA).

Brief that: Rings shall be removed or taped to prevent
catching and causing injury; watches with metal bands shall
be removed to prevent possible injury due to electric shock;
lighters and matches shall not be carried into the silo to pre-
vent accidental or careless ignition; loose articles, such as
pencils, wrenches, etc., which may be dropped or caught on
equipment shall be placed inside trouser pocket.

Brief that designated smoking areas are levels 1 and 2 of
LCC. (Smoking area on silo cap is 125 feet back from
center of cap.)

Brief that stairways shall be used one step at a time and hand-
rails shall be used at all times. Extreme caution must be taken
when using ladders and platforms.

Brief that no switches, valves, or other equipment shall be
operated without authority and that the LCC will be notified
prior to operation of equipment which may affect complex
status. Ensure all switches that are turned off to de-energize
equipment are properly tagged.

Brief that high-pressure lines, super-cooled equipment, and
high voltages are present throughout the silo and are dan-
gerous; that caution must be exercised by personnel when in
the vicinity of this equipment; toxic agents are used for
cleaning agents and inhalation should be avoided.

Brief that in the interest of personnel safety, a minimum of
two people shall normally occupy any one level of the silo
whenever possible.

‘Brief that blast doors are to be opened and closed one at a

time.

Access to launcher platform and safety platform is from the
elevator. Elevator should be retained at these levels. Brief
that the elevator shall be maintained at the lowest level oc-
cupied if duties require personnel on level 7 or 8. If the
elevator is used for access to other levels during this time per-
sonnel on levels 7 or 8 shall ensure the immediate return of
the elevator to the lowest level occupied.
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Table 3-2. Complex Safety Briefing (CONT)

STEP

REQUIREMENT

ACTION

10

11

12

EMERGENCY EVACUATION
a. Signals

b. Procedure

CIRCULATION PROCEDURES

a. Control

b. Communication

EMERGENCIES

a. Fire

Brief that personnel shall be alerted to evacuate the silo by
the following signals:

a. Public address system.

b. Fire alarm.

c. Silo lights turned on and off at 1-second intervals,
d. 1000-cycle tone.

All personnel shall evacuate the silo upon receipt of any one
of the signals. Whenever possible, personnel should return
all equipment to a safe configuration prior to evacuating.

Upon receipt of an evacuation signal all persons on silo
levels 1 through 6 shall evacuate via the stairway and tunnel
to LCC level 2. All personnel on levels 7 and 8 shall im-
mediately don emergency breathing equipment and use the
facility elevator to leave the silo. The elevator operator shall
visually check the gate at each entrance to the MEA. Per-
sonnel in the MEA should make themselves plainly visible.
All personnel shall report to the complex controller on LCC
level 2, then proceed to LCC level 1 and stand by for further
instructions. Evacuation of the LCC, if required, shall be
by way of the stairway or by use of the escape hatch, located
on level 1 of the LCC, as directed.

Brief that personnel shall report to the complex controller
prior to entering the silo and immediately upon return to
the LCC. They shall report to the LCC via interphone when
reaching and departing a work location. Brief personnel on
“no lone” zone procedures.

Assign communication net to be used. Instruct on proper
INTERCOM procedures. Brief that net number 1 is re-
served for immediate action calls to the LCC. Brief the lo-
cation of explosion proof panels and jacks as necessary.

Brief personnel to report fires immediately to the LCC,
giving the nature and location. If contact cannot be established
with the LCC, activate any one of the manual fire alarms
located on silo levels 2, 4, 6, or 8, and combat the fire. If fire
is out of control, notify the LCC if possible and evacuate.
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Section III

Table 3-2. Complex Safety Briefing (CONT)

STEP REQUIREMENT ACTION
13 FIRST AID FACILITIES
a. Showers and eye wash Brief, when applicable, that emergency showers and eye
wash fountains are located on levels 7 and 8. These showers
are operated with a quick opening, push-type valve that
remains open until manually closed.
b. First aid supplies Brief that a limited supply of first aid items are located in
the LCC and to report any injury immediately to the LCC.
14 HAZARDOUS CONDITIONS Brief on known hazardous condition due to the present status
of the complex, which may not be a normal condition.
Table 3-3. Missile Crew Changeover Briefing
STEP REQUIREMENT ACTION
1 CREW PERSONNEL
a. Required personnel Ensure all crew members are present.
b. Personal equipment Ensure crew members are adequately dressed and possess
hard hats.
2 WEATHER
a. Present Brief on present and forecasted weather which may have
effect on complex activities.
b. Forecast If there is no significant weather, this item need only be
noted.
3 COMPLEX STATUS

=]

. Current security
EWO

c. Checklists

. Missile

. Aerospace ground equipment

(AGE)

Real property installed equip-
ment (RPIE)

. Power production

Brief on the current security conditions.

Brief on DEFCON condition, ready state of the complex, and
target situation.

Brief on checklists accomplished.

Brief on status of complex equipment. Items which affect
operations, safety, or EWO status shall be covered.
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Table 3-3. Missile Crew Changeover Briefing (CONT)

STEP REQUIREMENT ACTION
4 COMPLEX STATUS FORMS Relief crew shall review complex forms with duty crew.
5 MAINTENANCE
a. Accomplished Brief on what maintenance was accomplished during the
b. In progress duty tour, maintenance that is in progress at time of crew
+ 1 PROEres changeover, and that which is scheduled.
c¢. Scheduled
6 SAFETY
a. Breathing apparatus Brief on the location and status of all breathing apparatus
by exception (missing items).
b. Fire extinguishers Brief on status and location of portable fire extinguishers by
exception (missing items).
c. General safety Brief on new bulletins, standard operating procedures (SOP),
or activities affecting safety of personnel or equipment.
7 MISCELLANEOUS
a. Special activities Brief on known activities scheduled for the tour. Visitors,
operational readiness inspection (ORI), target change, etc.
b. Technical data Brief on changes received or new material.
¢. Communication headsets Brief on location of headsets within the silo and on silo cap,
by exception (missing items).
Table 3-4. EWO Complex Acceptance Procedures
STEP REQUIREMENT ACTION

1 COMPLEX SAFETY BRIEFING Conduct a complex safety briefing using table 3-2 or section
2 of T.O. 2IM-HGM16F-1CL-1.

2 CONSOLE MANNING Establish console manning assignments during changeover.
Normally the duty DMCCC and relief BMAT shall be as-
signed to the launch control console.

3 DMCCC and BMAT TO SILO Direct relief DMCCC and duty BMAT to proceed to silo

LEVEL 3 level 3 and establish contact with LCC,
4 SAFETY EQUIPMENT CLOSET | Direct EPPT to inventory equipment contained in safety

INVENTORY

equipment closet.
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Section III

Table 3-4. EWO Complex Acceptance Procedures (CONT)

STEP

REQUIREMENT

ACTION

10

10A

11

12
13

14

15

16

17

18

19

EMERGENCY AND PORTABLE
MATERIAL CHECK

OPERATION MANUAL AND
CHECKLIST

LAUNCH ENABLE SYSTEM
(LES) CONTROL BOXES

START C/D PUSHBUTTON
COMMIT START KEY COVER

LAUNCH CONTROL CONSOLE
REAR DOORS

ALCO COMM/CONTROL
PANEL

PRELAUNCH MONITOR
(PLM) TARGET SETTINGS

TARGET SETTING COVER
PLM ACCESS PANELS

CONSTANT BOARDS

GUIDANCE ALIGNMENT

CONTROL-MONITOR GROUP
PANELS (104)

CONTROL-MONITOR GROUP
REAR ACCESS DOORS

CROSS RANGE AND DOWN
RANGE SETTINGS

FAST REACTION MESSAGE
MATERIAL

Direct MFT to verify operation and proper location of the
following material on level 2 of LCC: 30-minute type
breathing apparatus (5), combustible gas indicator, portable
oxygen detector, emergency tool kit containing authorized
tools and jumper wires, PSM-6 multimeter, keys, and safety
equipment cabinet sealed.

Direct duty BMAT to ensure that current operation manual
and associated checklists are available and in proper position.

Verify that all LES control boxes are locked and seals are
secure.

Verify that seal is secured.
Verify that seal is secured.

Verify that seal is secured.

Verify that door is sealed and secured.

Verify with DMCCC, using appropriate documents, that
settings are correct.

Verify with DMCCC that cover is locked.

Verify with DMCCC that front, rear, top, side and 28-volt
access panels are closed and sealed.

Verify with DMCCC that appropriate constant boards are
secure and sealed in guidance countdown group.

Verify with DMCCC that guidance is aligned in accordance
with command policy. The MGS CHECKOUT COMPLETE
indicator must be green if the system is not in aligned status.
ALIGNMENT COMPLETE indicator must be green if
system is in aligned status.

Verify with DMCCC that all panel seals on control—moni-
tor group 1, 2, 3 and 4 of 4 are secure.

Verify with DMCCC that all doors of control—monitor
group 1, 2, 3, and 4 of 4 are closed and sealed.

Verify correct settings using current target printout sheet.

Insure that all required checklists and copy formats are
available, current, and in proper location.

Changed 15 April 1964
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Table 3-4. EWO Complex Acceptance Procedures (CONT)

STEP REQUIREMENT ACTION

20 CLASSIFIED DOCUMENT Complete inventory and receipt for material as required.
INVENTORY

21 SAFE AND LOCK Verify with duty MCCC and DMCCC appropriate com-
COMBINATIONS bination of safes and locks.

22 SAFETY EQUIPMENT CLOSET | Verify with EPPT that inventory has been completed and
INVENTORY all equipment was present.

23 BREATHING APPARATUS Verfiy with MFT that equipment or material in steps 23

through 29 have been checked, are operational, and in
proper location.

24 COMBUSTIBLE GAS
INDICATOR
25 PORTABLE OXYGEN
DETECTOR
26 TOOL KIT
27 PSM-6 MULTIMETER
28 KEYS
29 SAFETY EQUIPMENT
CABINET
30 EXCEPTIONAL RELEASE Sign appropriate block of Form 207.
31 POSITIVE CONTROL MCCC and DMCCC (duty and relief) complete changeover
CHANGEOVER procedure in accordance with appropriate directives.
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Section III

Table 3-5. Missile Combat Crew Operations Briefing

STEP

REQUIREMENT

ACTION

CONSOLE ASSIGNMENTS

MOVEMENT OF OFFICERS

CURRENT CALL SIGNS

MESSAGES REQUIRING
REACTION

EWO OR OPERATIONAL
EXERCISE REACTION

COUNTDOWN POSITIONS AND
RESPONSIBILITIES

NOTES, CAUTIONS, AND
WARNING IN COUNTDOWN
AND ABORT CHECKLISTS

COUNTDOWN PROCEDURES

DAILY TRAINING/MAINTE-
NANCE SCHEDULE

Establish console manning schedule for the tour of duty.
Launch control console manning shall be accomplished by
a two-man team composed of the MCCC and DMCCC or
designated NCO. One member of the team shall be disig-
nated as complex controllor. In addition to initial fast reaction
message requirements, he shall be responsible for monitoring
missile tank pressures, complex communications, access
control, complex control, maintaining the complex log, con-
trol of keys, etc. He will assign single sideband monitoring
responsibilities. Adherence to the two-man concept shall be
stressed.

Brief on adherence to the two-officer movement restrictions
and emphasize limitations imposed by existing directives.

Review current call signs used in PAS transmissions. Em-
phasize command post and complex call signs.

Identify only those messages requiring initiation of the 1000-
cycle tone. Special instructions shall be given for PLX and
simulated countdown exercises when applicable.

Brief what each individual’s reaction shall be when 1000-
cycle tone sounds. Special emphasis shall be placed on paral-
leling diesels, securing from maintenance activities, clearing
the silo, etc.

Reviewed by each crew member as outlined in the amplified
countdown table.

Discuss each note, caution, and warning in countdown and
commit checklists. Identify individual responsibilities and
crew coordination for compliance.

Review applicable sections of abbreviated checklists. Cover
communications, timing, and coordination requirements. If
desired, a simulated talk-through countdown may be accom-
plished.

Establish training/maintenance to be accomplished during
the duty shift (not applicable to PLX or LSR brifings).
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Table 3-6. Activity Coordination Briefing

STEP REQUIREMENT ACTION

1 REQUIRED PERSONNEL Verify all crew, maintenance, and support personnel involved
in activity are present.

2 ACTIVITY AUTHORIZATION Verify that job request ot valid operational requirement
exists.

3 PERSONNEL QUALIFICATIONS | Verify that personnel involved are qualified to perform as-
signed tasks.

4 CHECKLISTS AND Verify that necessary checklists and technical data are avail-

TECHNICAL DATA able and current. Brief on proper use.
5 BREAK OF INSPECTION (BOI) Verify that approval is obtained for required BOI seals.
REQUIREMENTS

6 TOOLS AND EQUIPMENT Verify that proper tools and equipment are available.

7 SEQUENCE OF EVENTS Review proper sequence of action and procedures from
checklists, technical data, and flow charts.

8 INDIVIDUAL RESPONSI- Brief each indivadual on his assigned responsibilities.

BILITIES

9 COORDINATION Brief on the coordination necessary to perform the task. All
actions shall be coordinated through the LCC.

10 COMMUNICATIONS Brief on communication requirements, net assignments, and
procedures.

11 BACKOUT PROCEDURES Brief on proper backout procedures in case of emergency
or EWO requirements,

12 EMERGENCIES Brief on any potential emergencies or hazards which may be
expected and action to be taken.

13 CONDITIONS AFFECTING Brief on weather, equipment status, configuration changes, or

THE TASK other existing conditions that may have an effect on the
activity.

14 CLEAN-UP Brief that all equipment shall be secured, all areas cleaned,
and loose items removed when task is completed.

15 DOCUMENTATION Brief that all forms shall be properly completed, inspection
seals replaced, and clearance obtained from MCCC before
departing the complex.

16 COMPLEX SAFETY BRIEFING Brief all items in table 3-2 that are applicable in the area that

work is to be performed.
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Table 3-7. Complex Monitoring — LCC Requirements

STEP EQUIPMENT OR INDICATION CONDITION OR POSITION

NOTE
If alarm sounds on launch control console during standby, immediate attention
should be given to the PRESSURE MODE indicator. When this malfunction ap-
pears on the console, immediate action is required.

* | WARNING l

Do not depress ABORT pushbutton unless a countdown is in progress. Failure to
comply may result in inadvertent operation of certain equipment associated with
the missile lifting system.

NOTE
If missile guidance system is to be placed in aligned status as directed by command
policy, direct BMAT to place guidance system in aligned status using checklist
T.0. 2IM-HGM16F-1CL-5,

NOTE
If missile guidance system is in aligned status and command policy directs placing
it in the not-aligned status, direct BMAT to place guidance system in not-aligned
status using checklist T.O. 2IM-HGM 16F-1CL-5.

1 AUTHENTICATION AND Check currency and location.
DECODING MATERIAL

2 READY FOR COUNTDOWN Verify that indicator is illuminated green.
INDICATOR

3 TARGET SELECTION Verify current target selection and spotting box settings.

4 PAS TAPE RECORDER Check that tape is feeding and recorder is operating.

5 SINGLE SIDEBAND RADIO Check operation and log.
(NA OSTF-2)

6 CSMOL PROGRAMMER KEY Check key to be in the proper position.

7 RUNNING FREQUENCY Check for 60 CPS.

METER (PRCP)

8 RUNNING VOLTAGE METER | Check for 460 (+2, -8) volts.
(PRCP)
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Table 3-7.

Complex Monitoring — LCC Requirements (CONT)

STEP

EQUIPMENT OR INDICATION

CONDITION OR POSITION

11

12

13

13A

14

15

16

17

GENERATOR AMMETER
AC METER (PRCP)

SILO AIR INTAKE CLOSURES
OPEN INDICATOR (FRCP)

STARTING AIR RECEIVER
NORMAL PRESS INDICATOR
(FRCP)

SILO AIR EXHAUST
CLOSURES OPEN
INDICATOR (FRCP)

LCC VESTIBULE BLAST
DOOR (EXTERIOR AND
INTERIOR) CLOSED INDICA-
TORS (FRCP) (NA OSTF-2)

EMERGENCY WATER PUMP
P-32 ON INDICATOR (FRCP)
(NA OSTF-2)

SILO BLAST DOOR CLOSED
INDICATOR (NA OSTE-2)

ENTRY GATE AND ENTRAP-
MENT DOORS (NA OSTF-2)

LO, TANKING (PANEL 1 AND
PANEL 2)

COMPLEX STATUS CHARTS

Check operating generator in positions 1, 2, and 3, for bal-
anced load. Reading will vary depending on operation being
performed but all phases should register approximately the
same load.

Check that indicators in steps 10 through 13 are illuminated
green.

Verify ON indicator is extinguished.

Verify silo blast doors are closed as required. If both silo
blast doors are closed, observe SILO BLAST DOORS
CLOSED indicator GREEN,

Verify that complex entry gate and both entrapment doors
are closed by observing the three GREEN indicators on gate
and door control panel to be illuminated GREEN.

Verify valve control switches N-4 and N-5 are in OPEN
position and all other valve control switches in CLOSED
position.

Check currency and completeness.
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Section III

Table 3-7A. Complex Monitoring — Hourly Requirements

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
NOTE
This table shall be used|only for reference in filling out AF Form 1167.
OPERATING DIESEL
GENERATOR
1 JACKET WATER TEMPERA- Check for reading of 150 to 165°F. Reading will vary de-
TURE IN GAUGE pending on load and condenser water temperature.
2 JACKET WATER TEMPERA- Check for reading of 165 to 180°F. Reading will vary de-
TURE OUT GAUGE pending on load and jacket water inlet temperature.
3 LUBE OIL TEMPERATURE IN Check for reading of 155 to 165°F. Reading will vary de-
GAUGE pending on load and condenser water temperature.
4 LUBE OIL TEMPERATURE Check for reading of 170 to 180°F. Reading will vary de-
OUT GAUGE pending on load and temperature of lube oil inlet tempera-
ture.
5 CYLINDER EXHAUST TEM- Check for reading of 940°F maximum. Readings shall be
PERATURE PYROMETER taken from position 1 through 8 on the pyrometer. Readings
will vary depending on load.
NOTE
The temperature should not exceed 40°F
between any two cylinders with approxi-
mately 400-KW load on the generator.
6 TURBOCHARGER EXHAUST Check for reading of 800°F maximum. Reading shall be
TEMPERATURE PYROMETER taken from position number 9 on the pyrometer. Reading
will vary depending on load.
7 ROOM TEMPERATURE Check generator room temperature. Reading shall be taken
from a thermometer within the generator room.
8 LUBE OIL FILTER PRESSURE | Check for reading of 29 to 34 PSI.
OUT GAUGE
9 FUEL OIL FILTER PRESSURE | Check for reading of 15 to 20 PSI. If operating off the soft
OUT GAUGE storage tank (selftopping) then reading could be as high
as 50 PSI depending on the amount of fuel in soft storage
tank.
10 AIR MANIFOLD PRESSURE Check for reading of 0 to 9 PSI. This reading will vary de-

GAUGE

pending on the load.
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Table 3-7A. Complex Monitoring — Hourly Requirements (CONT)

(480-VOLT SWITCHGEAR)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
11 TURBOCHARGER LUBE OIL Check for reading of 29 to 34 PSI. This reading shall be
PRESSURE GAUGE taken from the lube oil pressure gauge on engine panel.
12 STARTING AIR PRESSURE Check for reading of 250 to 300 PSI.
GAUGE
13 TURBOCHARGER VIBRATION Check degree of vibration by touching unit.
14 GOVERNOR OIL The governor oil level should normally be between the low
and high mark on the light gauge.
15 CRANKCASE LUBE OIL SUMP The oil level should be between the normal and full mark
on dip stick.
16 FUEL OIL DAY TANK The fuel level in the sight gauge should be full at all times
if operating from soft storage tank. If operating from day
tank only, the fuel level should never be allowed to get be-
low V2-full.
17 KW METER (480-VOLT This reading will vary depending on load.
SWITCHGEAR)

18 VOLTAGE METER (480-VOLT Check for reading of 460 (+2, -8) VOLTS.
SWITCHGEAR)

19 AMMETER, PHASE 1, 2, AND | The reading will vary depending on load.
3 (480-VOLT SWITCHGEAR)

20 POWER FACTOR METER This figure will vary depending on type of load. If operating

generators are in parallel, both power factor meters should
have the same reading.
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SEF PodmAL

Section III

$°¥  Table 3-7B. Complex Monitoring — 6-Hour Requirements

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
NOTE
Certain gauge readings may differ with each individual missile complex. Local
balance, adjustment, and calibration procedures shall establish acceptable ranges.
These ranges shall be appropriately marked on the gauge and be considered as
normal indications.
POD AIR CONDITIONER
1 PRIMARY COOLING COIL Verify indicator indicates 44 to 50°F Record reading.
INLET TEMPERATURE
INDICATOR I-1
2 CHILLED WATER RETURN Verify indicator indicates 50 to 75°F. Record reading.
TEMPERATURE INDICATOR
I-2
3 SUPPLY AIR TEMPERATURE | Verify indicator indicates 43 to 49°F. Record reading.
INDICATOR I-4
4 SUPPLY AIR PRESS. Verify indicator indicates 32 to 39 inches of water. Record
INDICATOR I-5 reading.
S REFRIG. SUCT. PRESSURE Verify indicator indicates normal.
INDICATOR 1I-6
6 REFRIG. DISCH. PRESSURE Verify indicator indicates 170 to 240 PSI. Record reading.
INDICATOR I-7
7 COMPR. OIL PRESSURE Verify indicator indicates between a minimum of 15 PSI and
INDICATOR 1-8 a maximum of 40 PSI higher than REFRIG. SUCT. PRES-
SURE indicator I-6. Record reading.
8 REGEN-PROCESS PRESS. Verify manometer indicates 0.1 to 0.4 inches of water.
DIFF. MANOMETER I-10
NOTE
Manometer I-11 should always indicate a pressure 0.1 to 0.4 higher than mano-
meter I-12 to prevent hot air from passing into the processing side of the pod air
conditioner.
9 PROCESS PRESS. DEHUMID- Verify manometer indicates 0.37 to 0.8 inches of water (0.6
IFIER MANOMETER I-11 to 1.1 inches of water VAFB only).
10 REGEN. PRESS DEHUMID- Verify manometer indicates 0.5 to 1.1 inches of water (0.7

IFIER MANOMETER 1-12

to 1.2 inches of water VAFB only).
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Table 3-7B. Complex Monitoring — 6 Hour Requirements (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
POD AIR CONDITIONER
(CONT)
11 AFTER-FILTER PRESS. Verify manometer indicates 0.6 inches of water maximum.
DROP MANOMETER I-13 Replace filter if above 0.6 inches of water.
NOTE
Service recorders as required, using manufacturer’s recorder ink. Fill temperature
pen with blue ink and dew point and air flow pens with red ink.

12 RECORDER PC1 Verify dew point is being maintained 0 to 26°F and dry bulb
temperature 43 to 49°F.

13 RECORDER PC2 Verify minimum chart indication of 4.0 (+0.2) major
chart divisions. At VAFB only, minimum chart indication
of 5.6 (+0.2) major chart divisions.

14 REFRIGERANT SIGHT GAUGE Verify no bubbles in liquid refrigerant.

(RA-3)
15 REFRIGERANT COMPRESSOR | Check for proper oil level (Y4 to Y2-full).
INSTRUMENT AIR PREFAB
NOTE NOTE
Both air compressors, if serv- If PI-710 indicates less than 1200 PSI, both
iceable, shall be checked for air compressors shall be operating. To check
the following items: oil level, if both air compressors are oper-
ating, number 1 shall be stopped, checked,
and restarted before number 2 is stopped
and checked. The air compressors can
be stopped or started by placing the
HAND/OFF/AUTO switch in the
appropriate position. Unless directed, the
HAND/OFF/AUTO switch shall be left
in the AUTO position.
1 AIR COMPRESSOR CRANK- Check for proper oil level. Record oil consumption.
CASE

2 HOUR METER NUMBER Record readings.

3 OIL PRESSURE GAUGE 30 to 50 PSI (45 PSI is desired).

4 FIRST STAGE GAUGE 48 to 52 PSIL
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Table 3-7B. Complex Monitoring — 6 Hour Requirements (CONT)

Section III

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
5 SECOND STAGE GAUGE 235 to 265 PSL
6 THIRD STAGE GAUGE 750 to 850 PSI.
7 FOURTH STAGE GAUGE Verify gauge indicates same as PI-710 gauge reading.
NOTE
The air dryers are cycled by an automatic
4-way valve at 8-hour intervals, causing the
green indicator to cycle to the air dryer in
use. A timer initiates a S-hour heating period
(red indicator illuminated) and a 3-hour
cooling period (red indicator extinguished)
on the air dryer not in use.
8 AIR DRYERS Verify proper operation and cycling.
WATER CHILLER UNIT
WCUS50
NOTE
Pressure and temperature in-
dications in the chilled water
system (WCUS0 and 51)
must be kept within specifica-
tions, as abnormal pressures or
temperatures will have an ad-
verse effect on the air condi-
tioning system throughout the
silo. The following indicators
shall be verified.
1 CHILLED WATER INLET Check for normal indication (less than 60°F).
TEMP GAUGE TI-51
2 CHILLED WATER INLET Check for normal indication (40 to 55 PSI).
PRESS. GAUGE PI-55
3 CHILLED WATER OUT PRESS. Check for normal indication (30 to 40 PSI).
GAUGE PI-54
4 CHILLED WATER OUT TEMP | Check for normal indication (40 to 46°F). Record reading.
GAUGE TI-50
5 SUCTION PRESSURE GAUGE Suction pressure 50 to 65 PSI. Record reading.
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Table 3-7B. Complex Monitoring — 6 Hour Requirements (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
WATER CHILLER UNIT
WCUS0 (CONT)
6 OIL PRESSURE GAUGE 60 to 70 PSI higher than suction pressure.
7 OIL SIGHT GAUGE Ya-full if compressor is running, %-full if compressor is
stopped.
8 DISCHARGE PRESS. GAUGE Check for normal indication (discharge pressure 175 to 225
PSI). Record reading.
9 LIQUID LINE SIGHT GAUGE No bubbles in line.
10 3-INCH AND 6-INCH Y Blow down Y strainers in condenser water line (frequency
STRAINERS determined by local conditions).
11 CONTROL CIRCUIT Verify control circuit indicators are illuminated.
INDICATORS (2)
12 ANNUNCIATION DISABLE Verify switch is positioned to ON.
SWITCH
WATER CHILLER UNIT
WCUS51
1 CHILLED WATER INLET Check for normal indication (less than 60°F).
TEMP GAUGE TI-53
2 CHILLED WATER INLET Check for normal indication (40 to 55).
PRESS. GAUGE PI-53
3 CHILLED WATER OUT PRESS. Check for norml indication (30 to 40 PSI).
GAUGE PI-52
4 CHILLED WATER OUT TEMP 40 to 46°F. Record reading.
GAUGE TI-52
5 SUCTION PRESSURE GAUGE Suction pressure 50 to 65 PSI. Record reading.
6 OIL PRESSURE GAUGE 60 to 70 PSI higher than suction pressure.
7 OIL SIGHT GAUGE Ya-full if compressor is running, 7s-full if compressor is
h stopped.
8 DISCHARGE PRESS. GAUGE Check for normal indication (discharge pressure 175 to 225
PSI). Record reading.
9 LIQUID LINE SIGHT GAUGE No bubbles in line.
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Table 3-7B. Complex Monitoring — 6 Hour Requirements (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
WATER CHILLER UNIT
WCUS1 (CONT)
10 3-INCH Y STRAINER Blow down Y strainer in condenser water line (frequency
determined by local conditions).
11 CONTROL CIRCUIT Verify control circuit indicators are illuminated.
INDICATORS (2)
12 ANNUNCIATION DISABLE Verify switch is positioned to ON.
SWITCH
Table 3-8. Missile Crew Daily Complex Status Verification Procedures
STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
NOTE
The following five items are general procedures which are to be performed when
specified.

a. General condition shall include, where applicable, inspecition of an area and major items
of equipment for cleanness corrosion, damage, spills, and leaks, to include all liquilds and gases,
burned out light bulbs, and broken BOI seals. Doors, panels, and equipment drawers should
be closed and secured to ensure proper ventilation and cleanness. Operating equipment will
be checked for leaks, overheating, unusual noise, wear, adjustments, and for abnormal indi-
cations on all associated gauges.

b. Emergency lighting units shall be lamp tested to ensure bulbs are serviceable. Lighting
unit batteries shall be checked for proper electrolyte level and for fully-charged condition. The
unit case should not indicate damage or corrosion.

c. Fire extinguishers shall be inspected for availability, unbroken seals, proper condition,
and proper stowage. Manual fire alarm boxes, located on silo levels 2, 4, 6, and 8 shall be pro-
perly stowed and inspected for serviceability and obvious damage.

d. One non-explosionproof headset shall be placed on each silo level (1 through 8) and on
the facility elevator. In eddition, silo levels 7 and 8, sump area, and silo cap area shall each
have one explosion proof headset. Contact LCC to check proper operation and serviceability
of each headset and communication panel. A check of the public address system shall be made
on initial contact with the LCC at each location.

¢. Breathing apparatus shall be inspected for cleanness, damage, serviceability and proper
pressure (1500 to 1980 PSI). Flashlights attached to the units shall be checked for proper
operation. Each unit shall be located and stowed in accordance with this manual.
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Table 3-8. Missile Crew Daily Complex Status Verification Procedures (CONT)

a. AIR RECEIVER TANK

b. PRESSURE GAUGE PI-100

c. PRESSURE GAUGE PI-103

d. AIR RECEIVER
e. SUPPORT CYLINDER

f. LCC ESCAPE HATCH

g. FIRE EXTINGUISHERS
(2)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
NOTE
Certain gauge readings may differ with each individual missile complex. Local
balance, adjustment, and calibration procedures shall establish acceptable ranges.
These ranges shall be appropriately marked on the gauge and shall be considered
normal indications.
NOTE
When a condition is found to exist that is in variance with specified indications, it
shall be immediately reported to the MCCC prior to initiating corrective action.
Fluid and gas levels shall be recorded and checked against requirements specified
in section VI.
LCC LEVEL 1
1 MECHANICAL EQUIPMENT
ROOM

a. SUPPLY FAN S§-1 Check for general condition. (See general procedure a.)

b. EXHAUST FAN E-1 Check for general condition. (See general procedure a.)

c. SUPPORT CYLINDER Check for general condition. (See general procedure a.)

d. CBR FILTER MANO- Verify manometer indicates less than 3.5.

METER (IF INSTALLED)
e. EQUIPMENT ROOM Check for general condition. (See general procedure a.)
2 READY ROOM

Drain condensation from tank by cracking drain valve until
no visible moisture is present.

Verify PI-100, located on air receiver, indicates normal
pressure,

Verify PI-103, located on air receiver, indicates normal
pressure.

Check for general condition. (See general procedure a.)
Check for general condition. (See general procedure a.)

Visually inspect hatch to be free of obstructions and inspect
handle for seal.

Check for general condition of both extinguishers. (See
general procedure c.)
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Section III

Table 3-8. Missile Crew Daily Complex Status Verification Procedures (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
2 READY ROOM (CONT)
(CONT)
h. EMERGENCY LIGHTING
UNITS (2) Check both units. (See general procedure b.)

i. READY ROOM Check for general condition. (See general procedure a.)
3 UTILITY ROOM

a. SUPPORT CYLINDER Check for general condition. (See general procedure a.)

b. UTILITY ROOM Check for general condition. (See general procedure a.)
4 KITCHEN

a. SUPPORT CYLINDER Check for general condition. (See general procedure a.)

b. KITCHEN Check for general condition. (See general procedure a.)
5 LATRINE

a. LATRINE AREA Check for general condition. (See general procedure a.)
6 STAIRWELL

a. EMERGENCY LIGHTING

UNITS (2) Check both units. (See general procedure b.)
b. K BOTTLES (2) Check both bottles for pressure. One bottle shall have a mini-
mum pressure of 1800 PSI.
c. SEWAGE PUMPS Check both automatic and manual operation and general
condition. Return pumps to automatic.
d. STAIRWELL Check for general condition. (See general procedure a.)
LCC LEVEL 2

1 COMMUNICATION ROOM

a. FAN COIL UNIT

b. 480-VOLT CONTROL
CENTER CIRCUIT
BREAKERS

Verify fan coil unit is operating and check general condition.
(See general procedure a.)

All circuit breakers should normally be ON.
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Table 3-8. Missile Crew Daily Complex Status Verification Procedures (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
1 LCC LEVEL 2 (CONT)
(CONT)
c. FIRE EXTINGUISHER Check condition. (See general procedure c.)
d. COMMUNICATION ROOM Check for general condition. (See general procedure a.)
2 COMMUNICATION BATTERY
ROOM
a. BATTERY BANK Check for proper electrolyte level and general condition.
(See general procedure a.)
b. BATTERY CHARGER Verify ammeter indicates less than 20 AMP.
AMMETER
c. AIR COMPRESSOR TANK | Drain condensation from tank by cracking drain valve until
(WHERE INSTALLED) no visible moisture is present.
d. AIR COMPRESSOR OIL Check for proper oil level as indication on dip stick.
LEVEL
e. BATTERY ROOM Check for general condition. (See general procedure a.)
3 LAUNCH CONTROL ROOM

a. BLAST DETECTION
CABINET

b. FIRE ALARM PANEL

c¢. EMERGENEY LIGHTING
UNIT

d. FIRE EXTINGUISHER

e. LAUNCH CONTROL
ROOM

Verify blast detection cabinet OUTPUT RELAY disconnect
switch is in CONNECT position and that OPTIONAL
MODE indicator is illuminated. Ensure detector is cycling.

Check that all zone and trouble indicators are extinguished.
A positive charge indication should be indicated on meter.
Batteries shall be checked for charge and proper electrolyte
level.

Check for proper condition. (See general procedure b.)

(See general procedure c.)

Check for general condition. (See general procedure a.)

3-38



T.0. 21M-HGM16F-1

Table 3-8. Missile Crew Daily Complex Status Verification Procedures (CONT)

Section III

STEP

EQUIPMENT OR iNDICATOR

CONDITION OR POSITION

FACILITIES REMOTE CON-
TROL PANEL INDICATORS

NOTE
If any indicator not listed is
illuminated, an abnormal con-
dition is probable.

a. LAMP TEST

b. WARNING PANEL

c. DIESEL GENERATOR
D-60 OR D-61 ON

d. LAUNCH PLATFORM
EXHAUST FAN ON

e. LAUNCH PLATFORM
DAMPERS OPEN

f. GASEOUS OXYGEN VENT
CLOSED

g. LCC SEWER VENT OPEN

h. GRADE ENTRY DOOR
(S) CLOSED

i. GASEOUS OXYGEN VENT
OPEN

j. LAUNCH PLATFORM
FAN COIL UNIT ON

k. SILO AIR INTAKE
CLOSURES OPEN

l. LCC AIR INTAKE OPEN

m. LCC VESTIBULE EX-
TERIOR BLAST DOOR
CLOSED (NA OSTF-2)

n. STARTING AIR RE-
CEIVER NORMAL PRESS.

Accomplish lamp test and verify all warning panel indicators

illuminate.

Verify all indicators are extinguished.

Verify one or both (D-60 and D-61) ON indicators are illu-
minated GREEN,

GREEN.

RED.

RED (extinguished for PLX).

GREEN.

GREEN.

GREEN (PLX only).

GREEN.,

GREEN.

GREEN.

GREEN,

GREEN.
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(CONT)

o. SILO AIR EXHAUST
CLOSURES OPEN

p. LCC AIR EXHAUST OPEN

q. LCC VESTIBULE IN-
TERIOR BLAST DOOR
CLOSED (NA OSTF-2)

r. SILO BLAST DOOR
CLOSED (NA OSTF-2)

s. RPI AND FIRE FOG SYS-
TEM DAMPERS CLOSED

t. LCC STAIRWELL AIR EX-
HAUST OPEN
(NA OSTF-2)

u. LCC ESCAPE HATCH
DOOR CLOSED

v. SPRAY PUMP NORMAL
(OSTF-2 ONLY)

w. SETTLING TANK NOR-
MAL (OSTF-2 ONLY)

TELEVISION MONITORS

a. LIGHTING SYSTEM MAIN
POWER SWITCH

b. LIGHTING SYSTEM MAIN
POWER INDICATOR

NOTE
Allow 2 minutes warmup be-
tween steps b and c.

c. LIGHTING SYSTEM 1
INTENSITY SWITCH

d. CONTROLS FOR PICTURE

GREEN.

GREEN.

GREEN.

GREEN.

GREEN.

GREEN.,

GREEN.

GREEN.

GREEN.,

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
4 FACILITIES REMOTE CON-
(CONT)| TROL PANEL INDICATORS

Positioned to ON.

Observe indicator is illuminated.

Position to HIGH.

Adjusted for clearest picture.
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Section 111

Table 3-8. Missile Crew Daily Complex Status Verification Procedures (CONT)

STEP

EQUIPMENT OR INDICATOR

CONDITION OR POSITION

5
(CONT)

TELEVISION MONITORS
(CONT)

NOTE
To place system in standby,
perform steps e and f.

e. LIGHTING SYSTEM 1
INTENSITY SWITCH

f. LIGHTING SYSTEM MAIN
POWER SWITCH
PRCP (NA OSTF-2)
a. FEEDER NUMBER 3 NON-
ESSENTIAL BUS CON-
TROL SWITCH IND

b. RUNNING FREQUENCY
METER

c¢. RUNNING VOLTAGE
METER
OPERATING GENERATOR
a. GENERATOR MAIN
BREAKER CONTROL
SWITCH INDICATOR

b. ENGINE START-STOP
SWITCH INDICATOR

c. AMMETER PHASE 1, 2
AND 3

ALTERNATE GENERATOR

a. GENERATOR MAIN
BREAKER CONTROL
SWITCH INDICATOR

b. ENGINE START-STOP
SWITCH INDICATOR

Positioned to LOW,

Positioned to OFF.

Observe RED indicator is illuminated.

Verify meter indicates 60 CPS.

Verify meter indicates 460 (+2, -8) volts,

Observe RED indicator is illuminated.

Observe RED indicator is illuminated.

Verify AMMETER AC indicates approximately the same in
each phase. This indication will vary depending on load.

Observe GREEN indicator is illuminated.

Observe GREEN indicator is illuminated.
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STEP

EQUIPMENT OR INDICATOR

CONDITION OR POSITION

PRCP (OSTF-2 ONLY)

IF 500-KW GENERATOR OUT-
PUT IS CONNECTED AS PRI-
MARY POWER

a. ENGINE START-STOP
SWITCH INDICATOR

b. GENERATOR MAIN
BREAKER CONTROL
SWITCH INDICATOR

c. POWER CO. LINE MAIN
BREAKER CONTROL
SWITCH INDICATOR

d. GENERATOR FRE-
QUENCY A.C. METER

e. POWER CO. LINE FRE-
QUENCY A.C. METER

f. GENERATOR VOLT-
METER A.C. METER

g. POWER CO. LINE VOLT-
METER A.C. METER

h. GENERATOR AMMETER
A.C. METER

i. POWER CO. LINE AM-
METER A.C. METER

j. FEEDER NO 3. NON-
ESSENTIAL BUS CON-
TROL SWITCH IND

IF POWER CO. IS CONNECTED
AS PRIMARY POWER (OSTF-
2 ONLY)

a. ENGINE START-STOP
SWITCH INDICATOR

Observe indicator is illuminated RED.

Observe indicator is illuminated RED.

Observe indicator is illuminated GREEN.,

Verify meter indicates 60 CPS.

Verify meter indicates 60 CPS.

Verify GENERATOR VOLTMETER SWITCH is in 1-2,
2-3, or 3-4 position and that meter indicates 460 (+2, -8)
volts.

Verify POWER CO. LINE VOLTMETER SWITCH is in
1-2, 2-3, and 3-4 position and that meter indicates 460
(+2, -8) volts.

Verity GENERATOR AMMETER SWITCH is in 1, 2, or
3 position and that ammeter indicates approximately 300

AMP.

Verify POWER CO. LINE AMMETER SWITCH is in
I, 2, or 3 position and that ammeter indicates zero AMP,

Observe indicator is illuminated RED.

Observe indicator is illuminated GREEN.
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Table 3-8. Missile Crew Daily Complex Status Verification Procedures (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
7 IF POWER CO. IS CONNECTED
(CONT) | AS PRIMARY POWER (OSTF-2

ONLY) (CONT)

b. GENERATOR MAIN
BREAKER CONTROL
SWITCH INDICATOR

c¢. POWER CO. LINE MAIN
BREAKER CONTROL
SWITCH INDICATOR

d. POWER CO. LINE FRE-
QUENCY A.C. METER

e. POWER CO. LINE VOLT
METER A.C. METER

f. POWER CO. LINE
AMMETER A.C. METER

g. FEEDER NO. 3 NON-
ESSENTIAL BUS CON-
TROL SWITCH IND

Observe indicator is illuminated GREEN.

Observe indicator is illuminated RED.

Verify meter indicates 60. CPS.

Verify POWER CO. LINE VOLTMETER SWITCH is in
1-2, 2-3, or 3-4 position and that meter indicates 460
(+2, -8) volts.

Verify POWER CO. LINE AMMETER SWITCH is in

1, 2, or 3 position and that ammeter indicates approximately
300 AMP.

Observe indicator is illuminated RED.

UTILITY TUNNEL
(NA OSTF-2)

a. EMERGENCY LIGHTING
UNITS (2)

b. FIRE EXTINGUISHER

c. TUNNEL

(See general procedure b.)

(See general procedure c.)

Check for general condition. (See general procedure a.)

SILO LEVEL 1, GENERAL

a. COMMUNICATION
PANEL

b. SAFETY PLATFORM

(See general procedure d.)

Check that platform is properly latched and that chain is
attached.
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STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
1 SILO LEVEL 1, GENERAL
(CONT)| (CONT)
c¢. SAFETY PLATFORM Check that hinge pins are properly installed.
HINGE PINS
d. DEMINERALIZED Check water level sight gauge (V2-full, minimum). Record
WATER TANK TK-90 reading.
LEVEL SIGHT GAUGE
e. CHEMICAL POT FEEDER Check flow indicator for water flow. Flow indicator will not
FLOW INDICATOR indicate flow if no makeup water is flowing to the cooling
tower.
f. CHILLED WATER EX-
PANSION TANK TK-50 Check water level sight gauge ('2-full, nominal).
LEVEL SIGHT GAUGE
g. AIR CONDITIONING Check water level sight gauge (V2-full, nominal).
MAKEUP TANK TK-20
LEVEL SIGHT GAUGE
h. SUPPLY FAN SF-20 Check for general condition. (See general procedure a.)
i. SUPPLY FAN SF-21 Check for general condition. (See general procedure a.)
j. SPRAY PUMP PRESSURE Check gauge for normal indication,
GAUGE PI-21
k. SPRAY PUMP PRESSURE Check gauge for normal indication,
GAUGE PI-20
. SPRAY NOZZLE PRESS, Check gauge for normal indication.
GAUGE PI-21A
(IF INSTALLED)
m. LP OVERSPEED CON- Perform lamp test.
TROL PANEL
n. LP OVERSPEED Observe indicator is extinguished.
INDICATOR
o. LP DRIVE CABINET 1 DC Verify indicator is illuminated.
REFERENCE POWER
SUPPLY ON INDICATOR
p. (Deleted)
q. MLS DRIVE ASSEMBLY Check for general condition. (See general procedure a.)
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Section TII

Missile Crew Daily Complex Status Verification Procedures (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
1 SILO LEVEL 1 GENERAL
(CONT)| (CONT)

r.

LOW SPEED MOTOR
SHAFT

BRAKE SHOES

FIRE EXTINGUISHERS
(2)

. EMERGENCY LIGHTING

UNITS (2)

LEVEL 1

Rotate shaft by hand to ensure shaft is free and coupling is

disengaged.
Check for general condition

(See general procedure c¢.)

(See general procedure b.)

Check for general condition

. (See general procedure a.)

. (See general procedure a.)

SILO LEVEL 2
GENERAL

da.

b.

[¢]

COMMUNICATION PANEL

SILO EXHAUST SYSTEM
EF-30

. MANUAL FIRE ALARM

BOX

. FACILITY ELEVATOR

BREATHING APPARATUS
ON ELEVATOR (3)

FIRE EXTINGUISHERS
ON ELEVATOR (2)

FIRE EXTINGUISHERS
(2)

. EMERGENCY LIGHTING

UNITS (2)

ESSENTIAL MOTOR CON-
TROL CENTER (EMCC)

ALL CIRCUIT BREAKERS
ON EMCC

(See general procedure d.)

Check for general condition

(See general procedure c.)

Check for general condition

(See general procedure e.)

(See general procedure c.)

(See general procedure c.)

(See general procedure b.)

Check for general condition

. (See general procedure a.)

. (See general procedure a.)

. (See general procedure a.)

All circuit breakers shall normally be ON,
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STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
1 SILO LEVEL 2 (CONT)
(CONT)

k. MISSILE ENCLOSURE AIR Check for general condition. (See general procedure a.)
CONDITIONER FC-40

. HOT WATER SUPPLY Verify gauge indicates normal temperature.
GAUGE TI-45

m. SAND SETTLING TANK Open valve momentarily to drain sediment,
DRAIN VALVE

n. SILO HYDRAULIC SYS- Check for general condition. (See general procedure a.)
TEM EQUIPMENT

o. UTILITY AIR COMPRES- Check for general condition. (See general procedure a.)
SOR (IF INSTALLED)

p. UTILITY AIR COMPRES- Check oil for proper level.
SOR OIL LEVEL

q. AIR COMPRESSOR TANK Open tank drain until moisture is drained.

r. UTILITY AIR COMPRES- Check for normal indication.
SOR RECEIVER GAUGE

s. BLAST CLOSURE SYS- Check gauge for normal pressure.
TEM AIR PRESSURE
GAUGE PI-3

t. LEVEL 2 Check for general condition. (See general procedure a.)

2 NONESSENTIAL MOTOR CON-

TROL CENTER (NEMCC),
FACILITIES TERMINAL CAB-
NET (FTC) NO. 2

d.

b.

PF-70 ON PUSHBUTTON

PF-70 ON INDICATOR

. EC-71 ON INDICATOR

. PUMP P-80 HAND-OFF-

AUTO SWITCH

. PUMP AND FAN

INDICATORS

Depress PF-70 ON pushbutton.

Observe PF-70 ON indicator is illuminated RED.
Observe EC-71 ON indicator is illuminated RED.
Verify switch is in AUTO position.

Verify pump and fan indicators match the pump and fan
selections made.
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Table 3-8. Missile Crew Daily Complex Status Verification Procedures (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
2 NONESSENTIAL MOTOR CON-
(CONT) [ TROL CENTER (NEMCC),

FACILITIES TERMINAL CAB-
NET (FTC) NO. 2 (CONT)

f. PF-70 OFF PUSHBUTTON
g. PF-70 ON INDICATOR
h. EC-71 ON INDICATOR

i. ALTERNATE PUMPS AND
FANS

Depress PF-70 OFF pushbutton.

Observe PF-70 ON indicator is extinguished.

Observe EC-71 ON indicator is extinguished.

Position all selector switches to select the standby unit, Wait

30 seconds, then verify that running indicator matches the
unit selected. Selector switches shall be left in this position.

Changed 15 April 1964 .
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Table 3-8. Missile Crew Daily Complex Status Verification Procedures (CONT)

Section [III

STEP

EQUIPMENT OR INDICATOR

CONDITION OR POSITION

2
(CONT)

NONESSENTIAL MOTOR CON-
TROL CENTER (NEMCC),
FACILITIES TERMINAL CAB-
INET (FTC) NO. 2 (CONT)

j. COOLING TOWER EX-
HAUST FAN EF-31 RUN
INDICATOR

k. NEMCC
LOCAL CONTROL HYDRAU-
LIC PANEL

a. STANDBY/RETURN LINE
PRESSURE GAUGE

aA. PRESSURE SELECTOR
VALVE

aB. STANDBY/RETURN
LINE PRESSURE GAUGE

aC. PRESSURE SELECTOR
VALVE

CAUTION

Gauge readings on items c, d,
and e shall be taken with the
STANDBY PUMP ON push-
button depressed. If pressures
do not stabilize at 280 to 320
PSI, release ON pushbutton
immediately. Failure to com-
ply may result in damage to
standby pump and require fill
and bleed operations.

b. STANDBY PUMP ON
PUSHBUTTON

¢. ACCUM. PRESSURE SYS-
TEM GAUGE

d. ACCUM. PRESSURE UP-
PER DOOR GAUGE

Observe indicator is illuminated if outside air temperature is

above 40°F or water temperature is above 90°F,

Check for general conditions. (See general procedure a.)

17 to 27 PSI. (Selector valve in RETURN PRESSURE
position. )
Position to STANDBY PRESSURE.

Increased to 90 to 220 PSI,

Position to RETURN PRESSURE.

Depressed and held.

Increased and stabilized at 280 to 320 PSI.

Increased and stabilized at 280 to 320 PSI.

Changed 15 April 1964
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Missile Crew Daily Complex Status Verification Procedures (CONT)

AIR CONDITIONING
SYSTEM

. ELECTRONIC CABINET

AIR CONDITIONING AIR
FLOW

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
3 LOCAL CONTROL HYDRAU-
(CONT)| LIC PANEL (CONT)
¢. ACCUM. PRESSURE Increased and stabilized at 280 to 320 PSI.
LOWER DOOR GAUGE
f. STANDBY PUMP ON Released.
PUSHBUTTON
g. N, PRESSURE SYSTEM Verify gauge indicates 3250 PSI (minimum).
GAUGE
h. N, PRESSURE UPPER Verify gauge indicates 3250 PSI (minimum).
DOOR GAUGE
i. N; PRESSURE LOWER Verify gauge indicates 3250 PSI (minimum).
DOOR GAUGE
j. PRESS-TO-TEST Perform lamp test of all press-to-test indicators on control
INDICATORS panel.
k. ACCUMULATOR AND N, Verify indicator is extinguished,
SUPPLY NOT RE-
CHARGED INDICATOR
. FILTERS FR-115, FR-116 Check filters for no-clogged indication. (Red flags not ¢x-
AND FR-102 tended.)
m. STANDBY ACCUMULA- Verify gauge indicates 85 to 95 PSIL.
TOR GAUGE GA 986
n. RESERVOIR LEVEL Verify fluid level is above minimum operating level and
below maximum drain level on sight glass. (With silo over-
head doors closed and work platforms retracted.)
SILO LEVEL 3
1 GENERAL
a. COMMUNICATION (See general procedure d.)
PANEL
b. ELECTRONIC CABINET Check for general condition. (See general procedure a.)

Verify air flow is being supplied to cabinets by observing
ducting.
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Table 3-8. Missile Crew Daily Complex Status Verification Procedures (CONT)

Section TI1

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
1 SILO LEVEL 3 (CONT)
(CONT)
d. FIRE EXTINGUISHERS (See general procedure c.)
(2)
e. EMERGENCY LIGHTING (See general procedure b.)
UNITS (2)
f. LEVEL 3 Check for general condition. (See general procedure a.)
2 400-CPS MOTOR GENERATOR
a. GENERAL CONDITION (See general procedure a.)
3 28-VOLT DC POWER DISTRI- (See general procedure a.)
BUTION SET
a. GENERAL CONDITION (See general procedure a.)
4 CONTROL-MONITOR GROUP

| OF 4, PROPELLANT LEVEL
(PANED 2)

a. FUEL REMOTE-LOCAL
SWITCH

b. FUEL LEVEL NOT TOO
LOW “A” INDICATOR

c. FUEL LEVEL NOT TOO
LOW “B" INDICATOR

d. FUEL LEVEL TOO HIGH
“A" INDICATOR

§  CAUTION §

When propellant level panel FUEL RE-
MOTE-LOCAL switch is in LOCAL posi-
tion and FUEL LEVEL TOO HIGH “A™
and (or) “B" indicators are illuminated, im-
mediate action shall be initiated to adjust
missile fuel level. Failure to comply may
result in fuel contamination of pressure lines
and PSC. Notify LCC prior to performing
fuel level check. Any abnormal indication
shall be investigated and corrected. If both
FUEL LEVEL NOT TOO LOW “A” and
“B” indicators are extinguished an unknown
fuel level exists. A tactical countdown may
be initiated if only FUEL LEVEL NOT
TOO LOW “B" indicator is extinguished.

Position switch to LOCAL.

Observe indicator is illuminated GREEN.,

Observe indicator is illuminated GREEN.,

Observe indicator is extinguished.
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Table 3-8. Missile Crew Daily Complex Status Verification Procedures (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
4 CONTROL-MONITOR GROUP
(CONT) 1 OR 4, PROPELLANT LEVEL
(PANEL 2) (CONT)
e. FUEL LEVEL TOO HIGH Observe indicator is extinguished.
“B” INDICATOR
5 FUEL TANKING (PANEL 1)
a. MISSILE FUEL LEVEL Observe indicator is extinguished.
LOW INDICATOR
b. MISSILE FUEL LEVEL Observe indicator is extinguished.
HIGH INDICATOR
6 PROPELLANT LEVEL
(PANEL 2)
a. FUEL REMOTE-LOCAL Position switch to REMOTE.
SWITCH
NOTE
7 CONTROL-MONITOR GROUP When missile battery simulator is connected
2 OF 4, MISSILE GROUND and activated, BATTERY ACTIVATED
POWER (PANEL 1) indicator will be illuminated GREEN.
a. BATTERY ACTIVATED Observe indicator is extinguished.
INDICATOR
8 MISSILE GROUND POWER
(PANEL 2)
a. 28 VOLT DC SELECTOR Position selector switch to STANDBY BUS.
SWITCH
b. DC VOLTMETER Verify voltmeter indicates 29.5 (+1.5) volts.
c. 28 VOLT DC SELECTOR Position selector switch to OFF.
SWITCH
d. 400 CPS VOLTAGE Position selector switch to MOTOR GENERATOR OUT-
SELECTOR SWITCH PUT.
e. AC VOLTMETER Verify voltmeter indicates 116.7 (+1.4) volts.
f. 400 CPS VOLTAGE Position selector switch to OFF,
SELECTOR SWITCH
3-50 Changed 15 April 1964
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Table 3-8. Missile Crew Daily Complex Status Verification Procedures (CONT)

Section 1II

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
SILO LEVEL 4
1 GENERAL
a. COMMUNICATION (See general procedure d.)
PANEL
b. MANUAL FIRE ALARM (See general procedure c.)
BOX
c. EMERGENCY LIGHTING (See general procedure b.)
UNITS (2)
d. FIRE EXTINGUISHERS (See general procedure c.)
(2)
e. BREATHING APPARATUS | (See general procedure e.)
f. CHILLED WATER Check for general condition. (See general procedure a.)
SYSTEM
g. LEVEL 4 Check for general condition. (See general procedure a.)
2 WATER SYSTEM PUMPS
a. PUMPS P-30 AND P-31 Check for proper gland drip and ensure pumps are not
locked out.
b. PUMP P-32 Check for proper gland drip and ensure pumps are not
locked out.
c¢. PUMPS P-50 AND P-51 Check for proper gland drip and ensure pumps are not
locked out.
d. PUMPS P-60 AND P-61 Check for proper gland drip and ensure pumps are not
locked out.
e. PUMPS P-80 AND P-81 Check for proper gland drip and ensure pumps are not
locked out.
3 UTILITY WATER SYSTEM

a. PRESSURE GAUGE PI-82

b. LEVEL GAUGE LG-80

c. UTILITY WATER SYSTEM

Verify PI-82 on tank TK-80 indicates normal pressure.

Verify LG-80 on tank TK-80 indicates Y2-full, minimum.

Check for general condition. (See general procedure a.)
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a. INLET PRESSURE GAUGE
PI-56

b. INLET PRESSURE GAUGE
PI-58

c. INLET TEMPERATURE
GAUGE TI-54

d. INLET TEMPERATURE
GAUGE TI-56

e. OUTLET PRESSURE
GAUGE PI-57

f. OUTLET PRESSURE
GAUGE PI-59

g. OUTLET TEMPERATURE
GAUGE TI-57

h. OUTLET TEMPERATURE
GAUGE TI-55

i. OUTLET PRESSURE
GAUGE PI-30

i- INLET PRESSURE GAUGE
PI-31

k. INLET PRESSURE
GAUGE PI-32

1. CONDENSER WATER
SYSTEM

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION

4 HOT WATER SYSTEM

a. LEVEL GAUGE LG-63 Verify level gauge LG-63 on tank TK-63 indicates Y2-full,
nominal.

b. PRESSURE GAUGE PI-60 Verify PI-60 indicates normal pressure.
c¢. PRESSURE GAUGE PI-61 Verify PI-61 indicates normal pressure.
d. HOT WATER SYSTEM Check for general condition. (See general procedure a.)

5 CONDENSER WATER SYSTEM

Verify PI-56 indicates normal pressures.

Verify PI-58 indicates normal pressure.

Verify TI-54 indicates normal temperature.

Verify TI-56 indicates normal temperature.

Verify PI-57 indicates normal pressure (unit operating).
Verify PI-59 indicates normal pressure (unit operating)..
Verify TI-57 indicates normal temperature (unit operating).
Verify TI-55 indicates normal temperature (unit operating).
Verify PI-30 indicates normal pressure.

Verify PI-31 indicates normal pressure.

Verify PI-32 indicates normal pressure.

Check for general condition. (See general procedure a.)
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Table 3-8. Missile Crew Daily Complex Status Verification Procedures (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
6 WATER CHILLER UNIT WCU-
50 CAPACITY CONTROL
PANEL
a. SELECTOR SWITCH Position selector switch to alternate unit.
SILO LEVEL 5
1 480-VOLT SWITCHGEAR
AREA
a. COMMUNICATION (See general procedure d.)
PANEL
b. FIRE EXTINGUISHER (See general procedure c.)
c¢. EMERGENCY LIGHTING (See general procedure b.)
UNIT
d. 480-VOLT SWITCHGEAR Check for general condition. (See general procedure a.)
AREA
2 480-VOLT SWITCHGEAR
a. GROUND INDICATORS Verify brilliance of indicators are equal and that no indi-
cators are extinguished.
b. NEUTRAL RELAY Check seal-in unit for target drop.
NOTE
At OSTF-2, perform either
step 3 or 4 as applicable.
3 OPERATING GENERATOR

. PANEL

a. GENERATOR MAIN
BREAKER CONTROL
SWITCH INDICATOR

b. GENERATOR SYNCHRO-
NIZING SWITCH
(NA OSTF-2)

c. GENERATOR VOLTAGE
REGULATOR TRANSFER
SWITCH

Observe RED indicator is illuminated.

Verify synchronizing switch handle is installed and positioned
to OFF.

Verify switch is positioned to AUTOMATIC.
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Missile Crew Daily Complex Status Verification Procedures (CONT)

STEP

EQUIPMENT OR INDICATOR

CONDITION OR POSITION

3
(CONT)

OPERATING GENERATOR
PANEL (CONT)

d.

OVERCURRENT RELAYS
(3)

. ANTI MONITORING

RELAY (NA OSTF-2)

ALTERNATE GENERATOR
PANEL

GENERATOR MAIN
BREAKER CONTROL
SWITCH

. GENERATOR VOLTAGE

REGULATOR TRANSFER
SWITCH

OVERCURRENT RELAY
(3)

. ANTI-MONITORING RE-

LAY (NA OSTF-2)

SUPPLEMENTARY PANEL

d.

ELECTRIC HOT WATER
BOILER EB-60 CIRCUIT
BREAKER

ELECTRIC DUCT HEATER
EC-20 CIRCUIT BREAKER
(NA VAFB)

I GENERATOR ROOM

. COMMUNICATION

PANEL

. BREATHING APPARATUS

(2)

EMERGENCY LIGHTING
UNITS (2)

CLEAN LUBE OIL STOR-
AGE TANK LIQUID
LEVEL SIGHT GAUGE

Check seal-in unit for target drop.

Check seal-in unit for target drop.

Observe GREEN indicator is illuminated.

Verify switch is positioned to AUTOMATIC.

Check seal-in unit for target drop.

Check seal-in unit for target drop.

Verify circuit breaker is in ON position.

Verify circuit breaker is in ON position.

(See general procedure d.)

(See general procedure e.)

(See general procedure c.)

Check liquid level sight gauge for sufficient level (5-full,

minimum).
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Section III

Missile Crew Daily Complex Status Verification Procedures (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
6 NO. I GENERATOR ROOM
(CONT) | (CONT)

c.

DIRTY LUBE OIL STOR-
AGE TANK LIQUID
LEVEL SIGHT GAUGE

DIESEL FUEL OIL DAY
TANK

FUEL DRIP RETURN
PUMP SWITCH (OSTF-2
ONLY)

. ELECTRIC HOT WATER

BOILER EB-60 SWITCH
(OSTF-2 ONLY)

ELECTRICAL HOT
WATER BOILER EB-60
POWER ON INDICATOR
(OSTF-2 ONLY)

EB-60 OUTLET WATER
TEMPERATURE GAUGE
TI-1 (OSTF-2 ONLY)

EB-60 INLET WATER
TEMPERATURE GAUGE
T1-68 (OSTF-2 ONLY)

STARTING AIR RE-
CEIVER TANK (OSTE-2
ONLY)

. CONDENSER WATER IN-

LET PRESSURE GAUGE
PI-62A

. CONDENSER WATER IN-

LET TEMPERATURE
GAUGE TI-60

. CONDENSER WATER

OUTLET PRESSURE
GAUGE P1-63

CONDENSER WATER
OUTLET TEMPERATURE
GAUGE TI-61

Verify liquid level sight gauge indicates less than 3 -full,

Drain approximately Y2-gallon fuel oil to remove sediment
and condensation.

Verify switch is in ON position.

Verify switch is in- ON position.

Observe POWER ON indicator is illuminated.

Verify gauge indicates normal.

Verify gauge indicates normal.

Drain condensation from receiver.

Check for normal pressure.

Check for normal temperature.

Check for normal pressure.

Check for normal temperature.
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Table 3-8. Missile Crew Daily Complex Status Verification Procedures (CONT)

TOR

| WARNING .

MASTER CONTROL
SWITCH shall be in OFF pos-
ition before performing any
checks or inspections of any
parts subject to move if engine
is accidently started.

a. MASTER CONTROL
SWITCH

b. DIESEL LUBE OIL LEVEL

c. FUEL OIL RETURN LINE
VALVE

d. GENERATOR FIELD
BREAKER

e. GENERATOR PEDESTAL
BEARING OIL CUP

f. CONDENSER WATER IN-
LET VALVE

g. AIR INTAKE FILTER OIL
LEVEL

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
6 NO. 1 GENERATOR ROOM
(CONT) | (CONT)
q. FIRE FOG SYSTEM SHUT- Verify manual valve, located upstream of LCV-80, is open.
OFF VALVE
r. FIRE EXTINGUISHERS (See general procedure c.)
(2)
s. GENERATOR ROOM Check for general condition. (See general procedure a.)
NOTE
Perform step 7 only if D-60 is in standby.
Perform step 8 only if D-60 is operating.
7 STANDBY DIESEL. GENERA-

Position switch to OFF.

Verify lube oil level is between normal and full as indicated
on dip stick.

Verify fuel oil return line valve is open.

Verify generator field breaker is in ON position.

Verify generator pedestal bearing oil cup is full.

Verify condenser water inlet valve is open.

Check air intake filter oil level is up to mark. Do not overfill.
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Table 3-8. Missile Crew Daily Complex Status Verification Procedures (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
7 STANDBY DIESEL GENERA-
(CONT) | TOR (CONT)

h. JACKET WATER EXPAN-
SION TANK LIQUID
LEVEL GAUGE

i. CONDENSER WATER
OUTLET VALVE

j. FUEL OIL INLET LINE
VALVE

k. STARTING AIR VALVE

. GOVERNOR OIL LEVEL

m. GOVERNOR SPEED
DROOP CONTROL

n. GOVERNOR PERCENT
LOAD CONTROL

o. INDICATOR (SNIFTER)
VALVES (8)

p. AIR START PLUNGER

q. INDICATOR (SNIFTER)
VALVES (8)

r. WATER PUMP BELTS
s. EXCITER DRIVE BELTS

t. MASTER CONTROL
SWITCH

u. ALARM TEST PUSH-
BUTTON

v. ALL INDICATOR AND
ALARM

w. GENERATOR

Verify liquid level gauge is Y2-full, maximum.

Verify condenser water outlet valve is open.

Verify fuel oil inlet line valve is open.

Verify starting air valve is open.

Verify governor oil level is above low mark and not above
full mark.

Verify governor speed droop is set at 3.

Verify governor percent load is set at MAXIMUM FUEL.

Verify indicator (snifter) valve (8) are in open position.

Depress air-start plunger on utility Air Regulator momen-
tarily and allow engine to make at least two revolutions.
Observing for condensation discharge.

Verify indicator (snifter) valves (8) are in closed position.

Check water pump belts for wear and tension.
Check exciter drive belts for wear and tension.

Position switch to ON.

Establish contact with LCC, then depress ALARM TEST
pushbutton.

Observe all indicators are illuminated and that alarm sounds,
then release ALARM TEST pushbutton.

Check for general condition. (See general procedure a.)
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ATOR

. GOVERNOR SPEED
DROOP CONTROL

b. GOVERNOR PERCENT

LOAD CONTRCL

. JACKET WATER EXPAN-
SION TANK LIQUID
LEVEL GAUGE

Table 3-8. Missile Crew Daily Complex Status Verification Procedures (CONT)
STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
8 OPERATING DIESEL GENER-

Verify governor speed droop is set at 3.

Verify governor percent load is set at MAXIMUM FUEL.

Verify liquid level gauge indicates 12-full, maximum.

TEMPERATURE GAUGE
TI-68 (NA OSTF-2)

d. GENERATOR PEDESTAL Verify generator pedestal bearing oil is full.
BEARING OIL CUP

e. GENERATOR Check for general condition. (See general procedure a.)

SILO LEVEL 6
1 NO. 2 GENERATOR ROOM

a. COMMUNICATION (See general procedure d.)
PANEL

b. BREATHING APPARATUS (See general procedure e.)
(2)

¢. FIRE EXTINGUISHERS (See general procedure c.)
(2)

d. EMERGENCY LIGHTING (See general procedure b.)
UNITS (2)

e. ELECTRIC HOT WATER Verify electric hot water boiler ON switch is ON.
BOILER EB-60
(NA OSTF-2)

f. ELECTRIC HOT WATER Observe POWER ON indicator is illuminated.
EB-60 POWER ON INDI-
CATOR (NA OSTF-2)

g. EB-60 OUTLET WATER Verify gauge indicates normal.
TEMPERATURE GAUGE
TI-1 (NA OSTF-2)

h. EB-60 INLET WATER Verify gauge indicates normal.
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Table 3-8. Missile Crew Daily Complex Status Verification Procedures (CONT)
STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
1 NO. 2 GENERATOR ROOM
(CONT) | (CONT)
i. FUEL DRIP RETURN Verify fuel drip return pump switch is ON,
PUMP (NA OSTF-2)
j. STARTING AIR RE- Blow down air tank for condensation,
CEIVER TANK TK-64
(NA OSTF-2)
k. CONDENSER WATER IN- | Check for normal pressure,
LET PRESSURE GAUGE
P1-66 (NA OSTF-2)
. CONDENSER WATER IN- | Check for normal temperature.
LET TEMPERATURE
GAUGE TI-62
(NA OSTF-2)
m. CONDENSER WATER Check for normal pressure.
OUTLET PRESSURE
GAUGE PI-67
(NA OSTF-2)
n. CONDENSER WATER Check for normal temperature.
OUTLET TEMPERATURE
GAUGE TI-63 (NA
OSTF-2)
o. GENERATOR ROOM Check for general condition. (See general procedure a.)
NOTE
If D-61 is in standby, perform step 7 under
silo level 5. If D-61 is operating, perform
step 8 under silo level 5.
2 48 VOLT BATTERY CHARGER

AREA

a. EMERGENCY LIGHTING
UNIT

b. FIRE EXTINGUISHER

c. BATTERY BANK ELEC-
TROLYTE

d. BATTERY CHARGE
INDICATORS

(See general procedure b.)

(See general procedure c.)

Check electrolyte for proper level.

Check indicators for proper charge level.
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Table 3-8. Missile Crew Daily Complex Status Verification Procedures (CONT)

a. FILTER N-29

b. PRESSURE GAUGE PI-1
c. PRESSURE GAUGE PI-3

d. PRESSURE GAUGE PI-4

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
2 48 VOLT BATTERY CHARGER
(CONT)| AREA (CONT)
e. BATTERY CHARGER Check voltmeter for normal indication.
VOLTMETER
f. BATTERY CHARGER Check ammeter for normal indication.
AMMETER
g. BATTERY CHARGER Check ground indicator lights for dull glow (Brilliant glow
GROUND INDICATORS indicates a ground.)
h. TEST SWITCH (TFR Check test switch (alarm failure) is in normal position.
CHARGER ONLY)
i. BATTERY CHARGER Check for general condition. (See general procedure a.)
AREA
SILO LEVEL 7
1 GENERAL
a. COMMUNICATION (See general procedure d.)
PANEL
b. BREATHING APPARATUS (See general procedure e.)
(4)
c. FIRE HOSE STATION (See general procedure c.)
d. EMERGENCY LIGHTING (See general procedure b.)
UNITS (2)
e. SUPPLY FAN SF-22 Check for general condition. (See general procedure a.)
f. LEVEL 7 Check for general condition. (See general procedure a.)
2 PRESSURIZATION PREFAB

Verify mechnical indicator indicates a noclogged condition
(no red flag).

Record pressure.
Record pressure.

Record pressure.
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Table 3-8.

Missile Crew Daily Complex Status Verification Procedures (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
2 PRESSURIZATION PREFAB
(CONT)| (CONT)
e. LIQUID LEVEL INDICA- Record level.
TOR LLI-1
f. LIQUID LEVEL INDICA- Record level.
TOR LLI-2
g. PRESSURIZATION VALVE | Verify valve N-6 is open.
N-6
h. CONTROLLER PC-1 Verify controller is set at 25 PSI for LO, (20 PSI for LN,).
i. CONTROLLER PC-2 Verify controller is set at 135 PSI for LO, (100 PSI for LN,).
j- CONTROLLER PC-3 Verify controller is set at 150 PSI for LO, (110 PSI for LN,).
jA. LO, STORAGE STAND- Verify pressure gauge indicates 2.4 (+1) PSI.
BY OR CHILLDOWN
PRESS. GAUGE PI-14
k. PRESSURIZATION PRE- Check for general condition. (See general procedure a.)
FAB
3 LO; STORAGE TANK VACUUM
PUMP
a. MICRON GAUGE Check gauge for 150 microns, nominal.
| WARNING l
Vacuum pump oil fumes are toxic. Use ex-
treme caution not to inhale fumes while
performing the next step.
b. VACUUM PUMP CON- Open bleed valve momentarily to bleed condensation.
DENSATION BLEED
VALVE
c. OIL LEVEL Verify oil level sight glass indicates Y4-full, minimum.
d. VACUUM PUMP Check for general condition. (See general procedure a.)
4 LO, CONTROL PREFAB

a. PRESSURE GAUGE PI-8
b. PRESSURE GAUGE PI-7

c. L-15 FILTER DIFFEREN-
TIAL PRESSURE GAUGE

Verify PI-8 indicates 35 PSI.
Verify PI-7 indicates 250 PSI.

Ensure gauge is set at zero.

Changed 15 April 1964
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Table 3-8.

Missile Crew Daily Complex Status Verification Procedures (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
4 LO, CONTROL PREFAB
(CONT) | (CONT)
d. LO, CONTROL PREFAB Check for general condition. (See general procedure a.)
5 INSTRUMENT AIR PREFAB
a. TANK TK-64 Drain condensation from TK-64 by opening drain valve
until no moisture is evident,
b. INSTRUMENT AIR PRE- Check for general condition. (See general procedure.)
FAB
6 GASEOUS OXYGEN
DETECTOR
a. TROUBLE INDICATOR Observe TROUBLE indicator is extinguished.
b. STATION INDICATOR Observe STATION indicators are cycling.
c¢. OXYGEN PERCENT Verify oxygen percent meter indicates 20.8%.
METER
d. SPAN GAS PRESS GAUGE Check for greater than 300 PSI. Record pressure.
(MSA ONLY)
7 DIESEL FUEL VAPOR
DETECTOR
a. NORMAL POWER Observe NORMAL POWER indicator is illuminated.
INDICATOR
b. EXPLOSIVE LEVEL Verify explosive level meter is indicating 0% LEL.
METER
¢. TROUBLE INDICATOR Observe TROUBLE indicator is extinguished.
8 LIQUID NITROGEN PREFAB NOTE

a. LIQUID LEVEL INDICA-
TOR LLI-220

b. LIQUID LEVEL INDICA-
TOR LLI-221

Record vessel levels (or pressures). Read-
ings shall be compared with values specified
in table 6-1, for replenishment requirements
and EWO or PLX minimums. Request re-
servicing as required.

Record level.

Record level.
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Table 3-8. Missile Crew Daily Complex Status Verification Procedures (CONT)

Section III

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
8 LIQUID NITROGEN PREFAB NOTE
(CONT) [ (CONT) Manual valves are of the softseat type.
When checking valves to be in the closed
position, apply only sufficient pressure to
ensure valves are closed.
¢. MANUAL VALVES 203, Verify valves are closed,
216, 208 AND 226
d. FILTER N-230 Check for no-clogged indication (no red flag).
e. PREFAB Check for general condition. (See general procedure a.)
9 LO, TOPPING CONTROL UNIT

PREFAB

a. L-51 FILTER DIFFEREN-
TIAL PRESSURE GAUGE

b. PRESSURE GAUGE PG-1

c. PREFAB

Verify gauge is set at zero.

Verify gauge indicates 1000 PSI,

Check for general condition. (See general procedure a.)

SILO LEVEL 8
GENERAL

a. COMMUNICATION
PANEL

b. BREATHING APPARATUS
(5)

¢. FIRE HOSE STATION

d. MANUAL FIRE ALARM
BOX

e. EMERGENCY LIGHTING
UNITS (2)

f. FIRE EXTINGUISHERS
(2)

g. VACUUM PUMP RUN
INDICATORS

h. LEVEL 8§

(See general procedure d.)

(See general procedure e.)

(See general procedure c.)

(See general procedure c.)

(See general procedure b.)

(See general procedure c.)

Verify RUN indicators (3) on vacuum pump local control L-

station are illuminated.

Check for general condition. (See general procedure a.)
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Table 3-8. Missile Crew Daily Complex Status Verification Procedures (CONT)

(MEA) SILO LEVEL 8

. LN, EVAPORATOR TANK

2]

b. UMBILICAL LOOP

¢. LAUNCHER PLATFORM
(LP) SHEAVES AND
CABLES

d. HOT AND COLD
DISCONNECTS

e. LP (BOTTOM)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
2 LN,/HELIUM AND LO, TOP- NOTE
PING TANK VACUUM PUMPS Check both vacuum pumps for the following
conditions:
a. MICRON GAUGE Check micron gauge for 150 microns nominal.
l WARNING l
Vacuum pump oil fumes are toxic. Use ex-
treme caution not to inhale fumes while
performing the next step.
b. VACUUM PUMP CON- Open bleed valve momentarily to bleed condensation.
DENSATION VALVE
c. OIL LEVEL SIGHT GAUGE | Verify oil level sight gauge indicates %4-full, minimum.
d. VACUUM PUMP Check for general condition. (See general procedure a.)
3 THRUST SECTION HEATERS
ASSEMBLY
a. PRESSURE GAUGE PI-70 Check for normal indication.
b. TEMPERATURE GAUGE Check for normal indication.
TI-70
c. PRESSURE GAUGE PI-71 Check for normal indication.
d. TEMPERATURE GAUGE Check for normal indication.
TI-71
4 MISSILE ENCLOSURE AREA

Check for general condition. (See general procedure a.)

Check for general condition. (See general procedure a.)

Check for general condition. (See general procedure a.)

Check for general condition. (See general procedure a.)

Check for general condition. (See general procedure a.)
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Table 3-8. Missile Crew Daily Complex Status Verification Procedures (CONT)

STEP

EQUIPMENT OR INDICATOR

CONDITION OR POSITION

PRESSURE SYSTEM CONTROL
(PSC)

a. MISSILE FUEL TANK
PRESSURE GAUGE PI-129

b. MISSILE LO, TANK
PRESSURE GAUGE PI-130

c. PSC

FUEL LEVELING PREFAB
a. PRESSURE GAUGE PI-9

b. LIQUID LEVEL INDICA-
TOR LLI-3

¢. PREFAB

PNEUMATIC SYSTEM MANI-
FOLD REGULATOR (PSMR)

a. PRESSURE GAUGE PI-1,
AIRBORNE HELIUM
SUPPLY NO. 1

b. PRESSURE GAUGE PI-2,
AIRBORNE HELIUM
SUPPLY NO. 2

c. PRESSURE GAUGE PI1-20,
NITROGEN SUPPLY

d. PRESSURE GAUGE PI-30,
NITROGEN SUPPLY
PRESSURE

e. PRESSURE GAUGE PI-47,
INST AIR SUPPLY PRESS.

eA. FUEL TANK PRESSURE

GAUGE PI-71

eB. LO; TANK PRESSURE
GAUGE PI-72

f. PSMR

Verify pressure (11.9 to 13.0 PSI) with LCC.

Verify pressure (3.4 to 4.2 PSI) with LCC.

Check for general condition. (See general procedure a.)

Verify P1-9 indicates 750 (+40) PSI.

Record level.

Check for gencral condition. (See general procedure a.)

Record pressure

Record pressure

Record pressure

Record pressure

Verify P1-47 indicates 300 (iZS) PSI.

Verify pressure indication with PSC gauge PI-129.

Verify pressure indication with PSC gauge PI-130.

Check for general condition. (See general procedure a.)

CHANGED s APzic 1964
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Table 3-8.

Missile Crew Daily Complex Status Verification Procedures (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
SUMP AREA
1 GENERAL
a. COMMUNICATION (See general procedure d.)
PANEL
b. BREATHING APPARATUS (See general procedure e.)
(2)
c. EXHAUST FAN EF-40 Check for general condition. (See general procedure a.)
d. EXHAUST FAN EF-41 Depress EF-41 START pushbutton.
START PUSHBUTTON
e. EXHAUST FAN EF-41 Check for general condition. (See general procedure a.)
f. LP COUNTERWEIGHT Verify counterweight area is free of obstructions.
AREA
g. SUMP PUMPS (2) Position pump switch to MANUAL and check pumps for
general condition. Ensure pumps are switched back to
AUTO after completion of check.
h. FIRE EXTINGUISHER (See general procedure c.)
i SUMP AREA Check for general condition. (See general procedure a.)
LAUNCHER PLATFORM
LEVEL 4
1 GENERAL
a. GUIDE ROLLERS AND Check guide rollers and sheaves to be free of obstructions.
SHEAVES
b. FIRE EXTINGUISHER (See general procedure c.)
bA. INERT FLUID IN- Open and safetied for launch. Closed and safetied for PLX.
JECTION MODULE
INLET VALVE
bB. INERT FLUID IN- Closed and safetied.
JECTION MODULE
VENT VALVE
c. LP LEVEL 4 Check for general condition. (See general procedure a.)
LAUNCHER PLATFORM
LEVEL 3
1 GENERAL
a. COMMUNICATION (See general procedure d.)
PANEL
b. FIRE EXTINGUISHER (See general procedure c.)
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Table 3-8.

Section IIT

Missile Crew Daily Complex Status Verification Procedures (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
1 LAUNCHER PLATFORM
(CONT)| LEVEL 3 (CONT)
c. HELIUM CONTROL Check for general condition. (See general procedure a.)
CHARGING UNIT (HCU)
cA. FUEL TANK PRESS. Verify indication with launch control console FUEL TANK
GAUGE 338 pressure gauge.
cB. OXIDIZER TANK PRESS. Verify indication with launch control console LO, TANK
GAUGE 341 pressure gauge.
d. NITROGEN CONTROL Check for general condition. (See general procedure a.)
UNIT (NCU)
e. LP LEVEL 3 Check for general condition. (See general procedure a.)
2 HYDRAULIC PUMPING UNIT

(HPU)
a. HPU RESERVOIR GAUGE

b. FIRST AND SECOND
STAGE PRESSURE SHUT-
OFF VALVES

c¢. FIRST AND SECOND
STAGE EVACUATION
CHAMBER PRESSURE
GAUGES

d. HPU

Verify gauge indicates between 9 gallons (minimum) and
16 gallons (maximum),

Verify valves are in open position and safetied.

Verify gauges indicate 500 (+50) PSIL.

Check for general condition. (See general procedure a.)

LAUNCHER PLATFORM
LEVEL 2

GENERAL

a. COMMUNICATION
PANEL

b. FIRE EXTINGUISHER

c. MAIN LOCKS AND
GUIDE ROLLERS

d. UMBILICAL JUNCTION
BOX CONNECTORS AND
PLUGS

e. LP LEVEL 2

(See general procedure d.)

(See general procedure c.)

Check for obstructions.

Check for caps to be properly installed and that plugs are
covered.

Check for general condition. (See general procedure a.)

Changed 15 April 1964
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Table 3-8.

T.0. 2IM-HGM 1 6F-1

Missile Crew Daily Complex Status Verification Procedures (CONT)

STORAGE TANK

PERIMETER FENCE AND
GATE

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
LAUNCHER PLATFORM
LEVEL 1
1 GENERAL
a. UMBILICAL LANYARDS Check lanyards for proper slack.
b. SIGHT TUBE Ensure sight tube is installed and secured.
c¢. FLAME DEFLECTOR Check for general condition. (See general procedure a.)
d. MEA WALLS Check walls for protruding obstructions.
e. ENGINE HUMIDITY NOTE
INDICATORS (3) If humidity indicator is over 30%, the desic-
cant must be changed. If the indicator is
40%, a flush and purge operation is re-
quired.
Check indicator to be indicating less than 30%.
f. MISSILE Check for general condition. (See general procedure a.)
g. LP LEVEL 1 Check for general condition. (See general procedure a.)
COMPLEX GRADE LEVEL
1 GENERAL
a. COMMUNICATION (See general procedure d.)
PANEL
b. INTAKE AND EXHAUST Check vents to be free of obstructions.
AIR VENTS
c. FILL AND VENT SHAFT Check vent shaft to be free of debris and contamination.
d. ELECTRICAL STUBUPS Check stubups for cleanness and damage. Ensure stubups
are properly capped.
e. FIRE EXTINGUISHER (See general procedure c.)
f. SECURITY LIGHTS Check for proper operation and damage.
g. SILO DOOR RAIN Check covers for damage and proper installation.
COVERS
h. DIESEL FUEL OIL SOFT Check level of storage tank and record level.

Check fence and gate for damage.
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Missile Crew Daily Complex Status Verification Procedures (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
2 COOLING TOWER
a. FAN MOTOR Check for general condition. (See general procedure a.)
b. WATER LEVEL Check water level to be approximately Y2-inch below over-
flow pipe.
c. FLOAT CONTROL VALVE Check float control valve for free operation. (Test by hand.)
d. SCREENS Check screens for proper installation and to be free of ob-
structions.
e. MANUAL BYPASS VALVE | Ensure manual bypass valve is closed.
f. COOLING TOWER BASIN Check for general condition. (See general procedure a.)
g. ELECTRIC HEATERS Verify clectric heaters are operating (if temperature is be-
low 40°F).
3 WATER TREATMENT PLANT

(IF

INSTALLED)

NOTE

Perform all steps that are ap-
plicable to the type of unit in-
stalled.

d.

b.

o

BUILDING STRUCTURE

BRINE MEASURING
TANK (SALT TANK)

. WATER LEVEL

. WATER PUMP

HYPOCHLORINATOR

. CHLORINE RESIDUAL

AND HARDNESS OF
WATER

. SOLEMATIC VALVES

. BUILDING HEATERS

HARDNESS MONITOR

i WATER METER

Check for general condition. (See general procedure a.)

Verify salt level is approximately 20 inches from top of tank.

Verify water level is approximately 1 inch below overflow.

Check water pump operation by selecting HAND position,
then AUTO position.

Verify operation, (pump must be on when well pump is on.)
Perform chlorine reading at water treatment plant and at
one drinking fountain in silo. Chlorine readings should be
0.2 to 0.6 parts per million.

Check valves for proper position.

Verify that building heaters are on if during cold weather.

Record reading from monitor.

Check water meter from proper flow (approximately 15
GPM).
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Table 3-9. MGS Aligned, Not-Aligned Procedures

SWITCH

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
ITEM 1. ALIGNED PRO- NOTE
CEDURES COUNTDOWN Verify target select switch position on count-
GROUP down group is the same as target selected
on LCOC,
1 CONTROL SELECTOR Position control selector switch to LOCAL-AUTO.
SWITCH
2 READINESS STATUS SWITCH Position switch to ALIGNED.
3 MGS CHECKOUT COMPLETE Observe indicator is extinguished.
INDICATOR
+ MGS CHECKOUT Observe indicator is illuminated.
INDICATOR
5 ALIGNMENT COMPLETE Observe indicator is illuminated 6 to 13 minutes after per-
INDICATOR forming step 2.
6 CONTROL SELECTOR Position switch to REMOTE-AUTO.
SWITCH
ITEM 2. NOT-ALIGNED PRO- NOTE
CEDURES, COUNTDOWN The following steps shall be performed to
GROUP return the missile guidance system to the
not-aligned status from an aligned status.
1 ALIGNED COMPLETE Observe that indicator is illuminated,
INDICATOR
2 CONTROL SELECTOR Position switch to LOCAL-AUTO.
SWITCH
3 READINESS STATUS SWITCH Position switch to NOT-ALIGNED.
& RETURN TO READINESS Momentarily depress pushbutton,
PUSHBUTTON
5 ALIGNMENT COMPLETE Observe indicator is extinguished
INDICATOR
6 MGS CHECKOUT COMPLETE Observe indicator is illuminated.
INDICATOR
7 CONTROL SELECTOR Position switch to LOCAL-MANUAL.
SWITCH
8 STEPPING SWITCHES ON Observe all stepping switches are in zero position,
CHASSIS 1A2A2, 1A1AS and
1A2A4
9 CONTROL SELECTOR Position switch to REMOTE-AUTO.
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Table 3-10. Missile Lifting System Correlation

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION

CSMOL, LCC LEVEL 2

1 RESET PROGRAMMER KEY Position key switch ON,
SWITCH
2 HYDRAULIC 40 HP PUMP Observe indicator is extinguished.

ON INDICATOR

3 HYDRAULIC 40 HP PUMP Observe indicator is extinguished.
PRESSURE INDICATOR

SILO LEVEL 1 MLS LOGIC

UNIT 1A4A2
1 DIRECTORY SWITCH Verify switch is in position 1.
2 TEST SELECTOR SWITCH Verify switch is in position 1.
3 LAUNCHER STATUS AND Momentarily depress both pushbuttons simultaneously.
TEST START PUSHBUTTONS
4 LAUNCHER STATUS Observe indicator is illuminated green.
INDICATOR

CSMOL, LCC LEVEL 2

1 RESET PROGRAMMER KEY Position key switch OFF.
SWITCH
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Table 3-11. Diesel General Operations at Power Remote Control Panel (NA OSTF-2)
STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
NOTE
The diesel generators must have previously been paralleled at the 480-volt switch-
gear, then shutdown without disturbing the adjustments made during paralleling.
NOTE
The diesel engine shall be run for a period of at least 30 minutes after starting to
allow accessories to reach normal operating temperature before shutdown.
ITEM | STARTING AND PAR-
ALLELING ALTERNATE GEN-
ERATOR
1 GENERATOR AMMETER Position GENERATOR AMMETER SWITCH to 1, 2, or 3.
2 SYNCHRONIZING SWITCH Insert SYNCHRONIZING SWITCH handle in SYNCHRO-
NIZING SWITCH of generator to be started and position
switch handle to ON.
NOTE
If SYNCHRONIZING SWITCH is not in
the ON position, INCOMING VOLTAGE
INCOMING FREQUENCY, and SY N-
CHROSCOPE meters will not operate and
GENERATOR MAIN BREAKER CON-
TROL SWITCH cannot be closed.
3 ENGINE START-STOP SWITCH Observe ENGINE START-STOP SWITCH GREEN indicator
INDICATOR for generator to be started is illuminated.
4 ENGINE START-STOP SWITCH Position ENGINE START-STOP SWITCH of generator to be
started to START and hold momentarily. Observe GREEN
ENGINE START-STOP SWITCH indicator is extinguished.
5 ENGINE START-STOP SWITCH Observe ENGINE START-STOP SWITCH RED indicator illu-
INDICATOR minates when ENGINE START-STOP SWITCH is released.
é INCOMING VOLTAGE METER Monitor INCOMING VOLTAGE meter until voltage has
stabilized at 460 (+2, -8) volts.
NOTE
SYNCHROSCOPE will not operate unless
incoming frequency is between 56 and 64
CPS.
7 INCOME FREQUENCY METER Observe INCOMING FREQUENCY meter indicates 60 CPS.

If necessary, adjust incoming frequency with GOVERNOR
MOTOR CONTROL SWITCH.
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Diesel General Operations at Power Remote Control Panel (NA OSTF-2) (CONT)

STEP

EQUIPMENT OR INDICATOR

CONDITION OR POSITION

10

11

12

13

14

ITEM 1. STARTING AND PAR-
ALLELING ALTERNATE GEN-
ERATOR (CONT)

SYNCHROSCOPE

GENERATOR MAIN BREAKER
CONTROL SWITCH

GENERATOR MAIN BREAKER
CONTROL SWITCH INDICATOR

BOTH AMMETER AC METERS

SYNCHRONIZING SWITCH

RUNNING VOLTAGE METER

RUNNING FREQUENCY METER

Operate started generator GOVERNOR MOTOR CONTROL
SWITCH so that SYNCHROSCOPE rotates slowly clockwise.

NOTE
When incoming GENERATOR MAIN
BREAKER CONTROL SWITCH is closed,
incoming AMMETER AC indication will
increase and running generator AMMETER
AC indication will decrease.

When SYNCHROSCOPE hand indicates 11:55 (clock posi-
tion), position started generator MAIN BREAKER CONTROL
SWITCH to CLOSE.

Observe both GENERATOR MAIN BREAKER CONTROL
SWITCH RED indicators are illuminated and both GREEN
indicators are extinguished,

Observe AMMETER AC meters indicate same current. If
both ammeters do not indicate the same current, operate
one GOVERNOR MOTOR CONTROL SWITCH until both
AMMETER AC meters indicate the same current, retaining
60 CPS.

NOTE
A variation of 50 AMP between ammeters
shall require adjustment.

Position started generated SYNCHRONIZING SWITCH to
OFF.

Observe RUNNING VOLTAGE meter indicates 460 (+2, -8)
volts.

Observe RUNNING FREQUENCY meter indicates 60 CPS.
If necessary, operate one or both GOVERNOR MOTOR
CONTROL SWITCH and correct frequency.

NOTE
If one diesel generator fails during parallel
operation, immediate action is required by
EPPT.
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Table 3-11. Diesel General Operations at Power Remote Control Panel (NA OSTF-2) (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
ITEM 2. PARALLELED GEN-
ERATOR SHUT DOWN
1 GENERATOR MAIN BREAKER Position GENERATOR (NO. 1 or NO. 2) MAIN BREAKER
CONTROL SWITCH CONTROL SWITCH to TRIP.
2 GENERATOR MAIN BREAKER Observe GENERATOR MAIN BREAKER CONTROL SWITCH
CONTROL SWITCH INDICATOR GREEN indicator is illuminated and RED indicator is ex-
tinguished.
NOTE
To cool engines, allow engine to run for
approximately 5 minutes if not an emer-
gency shutdown.
3 ENGINE START-STOP SWITCH Position ENGINE START-STOP SWITCH to STOP and hold
momentarily.
4 ENGINE START-STOP SWITCH Observe ENGINE START-STOP SWITCH RED indicator ex-
INDICATOR tinguishes and GREEN indicator illuminates when switch
is released.

Table 3-11A. Diesel Generator and Power CO. Line Operation at Power Remote Control Panel (OSTF-2 only)

STEP

EQUIPMENT OR INDICATOR CONDITION OR POSITION

NOTE
The diesel generator must have previously been started and voltage adjusted, then
shut down without disturbing the adjustments, prior to transferring from POWER
CO. line power to diesel generator power from the PRCP.

Prior to closing GENERATOR MAIN BREAKER CONTROL SWITCH, POWER
CO. LINE MAIN BREAKER CONTROL SWITCH must be tripped.

ITEM 1. POWER CO. LINE
POWER TO DIESEL. GENER-
ATOR POWER

NOTE
The following steps shall be
performed when transferring
from POWER CO. line power
to diesel generator power.

3-74



T.0. 2IM-HGM16F-1

Section 11T

Table 3-11A. Diesel Generator and Power CO. Line Operation at Power Remote
Control Panel (OSTF-2 only) (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
ITEM 1. POWER CO. LINE
POWER TO DIESEL GENER-
ATOR POWER (CONT)
1 GENERATOR AMMETER SWITCH | Position GENERATOR AMMETER SWITCH to 1, 2, or 3.
2 GENERATOR VOLTMETER Position GENERATOR VOLTMETER SWITCH to 1-2, 2-3, or
SWITCH 3-4.
3 ENGINE START-STOP SWITCH Observe ENGINE START-STOP SWITCH GREEN indicator
INDICATOR is illuminated.
NOTE
Diesel engine shall be run for a period of at
least 30 minutes after starting to allow ac-
cessories to reach normal operating temper-
ature before shutdown.

4 ENGINE START-STOP SWITCH Position ENGINE START-STOP SWITCH to START and hold
momentarily. Observe GREEN ENGINE START-STOP SWITCH
indicator is extinguished.

5 ENGINE START-STOP SWITCH Observe ENGINE START-STOP SWITCH RED indicator illu-

INDICATOR minates when switch is released.
é GENERATOR VOLTMETER A. C. | Monitor GENERATOR VOLTMETER, A.C. meter until voltage
METER has stabilized at 460 (+2,-8) volts.
7 GENERATOR FREQUENCY A. C. | Observe GENERATOR FREQUENCY A.C. meter indicates
METER 60 CPS.
NOTE
If necessary, adjust generator frequency with
GOVERNOR MOTOR CONTROL
SWITCH.
8 FEEDER NO. 3 NON-ESSENTIAL | Position FEEDER NO. 3 NON-ESSENTIAL BUS CONTROL
BUS CONTROL SWITCH SWITCH to TRIP.
9 FEEDER NO. 3 NON-ESSENTIAL | Observe FEEDER NO. 3 NON-ESSENTIAL BUS CONTROL

BUS CONTROL SWITCH
INDICATOR

switch RED indicator is extinguished and GREEN indicator
is illuminated.

¢ CAUTION

Prior to closing GENERATOR M AIN
BREAKER CONTROL SWITCH, POWER
CO. LINE MAIN BREAKER CONTROL
SWITCH shall be tripped.
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Table 3-11A. Diesel Generator and Power CO. Line Operation at Power Remote
Control Panel (OSTF-2 only) (CONT)

STEP

EQUIPMENT OR INDICATOR

CONDITION OR POSITION

10

11

12

13

14

15

16

17

18

ITEM 1. POWER CO. LINE
POWER TO DIESEL GENER-
ATOR POWER (CONT)

POWER CO. LINE MAIN
BREAKER CONTROL SWITCH

POWER CO. LINE MAIN
BREAKER CONTROL SWITCH
INDICATOR

GENERATOR MAIN BREAKER
CONTROL SWITCH

GENERATOR MAIN BREAKER
CONTROL SWITCH INDICATOR

FEEDER NO. 3 NON-ESSENTIAL
BUS CONTROL SWITCH

FEEDER NO. 3 NON-ESSENTIAL
BUS CONTROL SWITCH
INDICATORS

GENERATOR FREQUENCY
A. C. METER

GENERATOR VOLTMETER
A. C. METER

COMPLEX ELECTRICAL SYSTEM

Position POWER CO. LINE MAIN BREAKER CONTROL
SWITCH to TRIP.

Observe POWER CO. LINE MAIN BREAKER CONTROL
SWITCH RED indicator is extinguished and GREEN indicator
is illuminated.

Position GENERATOR MAIN BREAKER CONTROL SWITCH
to CLOSE.

Observe GENERATOR MAIN BREAKER CONTROL SWITCH
GREEN indicator is extinguished and RED indicator is illu-
minated.

Position FEEDER NO. 3 NON-ESSENTIAL BUS CONTROL
SWITCH to CLOSE.

Observe FEEDER NO. 3 NON-ESSENTIAL BUS CONTROL
SWITCH GREEN indicator is extinguished and RED indi-
cator is illuminated.

Observe GENERATOR FREQUENCY A.C. meter indicates
60 CPS.

Observe GENERATOR VOLTMETER A.C. meter indicates
460 (+2,-8) volts.

Reset of complex electrical systems shall be accomplished
after power is transferred to diesel generator. Emergency

checklist procedures (section 7) for complex electrical reset
shall be used.

ITEM 2. DIESEL GENERATOR
POWER TO POWER CO. LINE
POWER

NOTE
The following steps shall be
performed when transferring

from generator power to
POWER CO. line power.

POWER CO. LINE AMMETER
SWITCH

POWER CO. LINE VOLTMETER
SWITCH

Position POWER CO. LINE AMMETER SWITCH to 1, 2, or 3.

Position POWER CO. LINE VOLTMETER SWITCH to 1-2, 2-3,
or 3-4.
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Table 3-11A. Diesel Generator and Power CO. Line Operation at Power Remote
Control Panel (OSTF-2 only) (CONT)

EQUIPMENT OR INDICATOR

CONDITION OR POSITION

ITEM 2. DIESEL GENERATOR
POWER TO POWER CO. LINE
POWER (CONT)

POWER CO. LINE VOLTMETER
A. C. METER

POWER CO. LINE FREQUENCY
A. C. METER

FEEDER NO. 3 NON-ESSENTIAL
BUS CONTROL SWITCH

FEEDER NO. 3 NON-ESSENTIAL
BUS CONTROL SWITCH
INDICATORS

GENERATOR MAIN BREAKER
CONTROL SWITCH

GENERATOR MAIN BREAKER
CONTROL SWITCH INDICATORS

POWER CO. LINE MAIN
BREAKER CONTROL SWITCH

POWER CO. LINE MAIN
BREAKER CONTROL SWITCH
INDICATORS

FEEDER NO. 3 NON-ESSENTIAL
BUS CONTROL SWITCH

FEEDER NO. 3 NON-ESSENTIAL
BUS CONTROL SWITCH
INDICATORS

Observe POWER CO. LINE VOLTMETER A.C. meter indicates
460 (+2, -8) volts.

Observe POWER CO. LINE FREQUENCY A.C. meter indicates
60 CPS.

Position FEEDER NO. 3 NON-ESSENTIAL BUS CONTROL
SWITCH to TRIP.

Observe FEEDER NO. 3 NON-ESSENTIAL BUS CONTROL
SWITCH RED indicator is extinguished and GREEN indicator
is illuminated.

L
L

BREAKER CONTROL SWITCH, GEN-
ERATOR MAIN BREAKER CONTROL
SWITCH must be tripped.

Position GENERATOR MAIN BREAKER CONTROL SWITCH
to TRIP.

Observe GENERATOR MAIN BREAKER CONTROL SWITCH
RED indicator is extinguished and GREEN indicator is illu-
minated.

Position POWER CO. LINE MAIN BREAKER CONTROL
SWITCH to CLOSE.

Observe POWER CO. LINE MAIN BREAKER CONTROL
SWITCH GREEN indicator is extinguished and RED indicator
is illuminated.

Position FEEDER NO. 3 NON-ESSENTIAL BUS CONTROL
SWITCH to CLOSE.

Observe FEEDER NO. 3 NON-ESSENTIAL BUS CONTROL
SWITCH GREEN indicator is extinguished and RED indica-
tor is illuminated.

NOTE
Allow engine to run for approximately 5
minutes to cool, if not an emergency shut-
down.
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Table 3-11A. Diesel Generator and Power CO. Line Operation at Power Remote
Control Panel (OSTF-2 only) (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
ITEM 2. DIESEL GENERATOR
POWER TO POWER CO. LINE
POWER (CONT)
13 ENGINE START-STOP SWITCH Position ENGINE START-STOP SWITCH to STOP and hold
momentarily.
14 ENGINE START-STOP SWITCH Observe ENGINE START-STOP SWITCH RED indicator ex-
INDICATORS tinguishes and GREEN indicator illuminates when switch
is released.
15 COMPLEX ELECTRICAL SYSTEMS | Reset of complex electrical systems shall be accomplished
after power is transferred from diesel generator to POWER
CO. line. Emergency checklist procedures (section 7) for
complex electrical reset shall be used.
Table 3-12. Diesel Generator Operations at 480-Volt Switchgear (NA OSTF-2)
STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
NOTE
This table is to be accomplished a minimum of every seven days or after power
maintenance has been performed. Steps 1 through 12 of item 1 need not be accom-
plished if no maintenance has been performed and missile crew daily complex
status verification has been accomplished.
ITEM 1. STARTING AND PAR-
ALLELING ALTERNATE GEN-
ERATOR
ALTERNATE DIESEL GENER-
ATOR (D-60 OR D-61)
1 DIESEL LUBE OIL Verify lube oil level is between normal and full on dip stick.
2 FUEL OIL RETURN LINE Verify fuel oil return line valves are open.
‘VALVES
3 GENERATOR FIELD Verify generator field breaker is in closed position.
BREAKER
-+ GENERATOR PEDESTAL Verify generator pedestal bearing oil cup is full.

BEARING OIL CUP
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Table 3-12. Diesel Generator Operations at 480-Volt Switchgear (NA OSTF-2) (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
ITEM 1. STARTING AND PAR-
ALLELING ALTERNATE GEN-
ERATOR (CONT)
5 CONDENSER WATER INLET | Verify condenser water inlet valve is open.
VALVE
6 AIR INTAKE FILTER OIL Verify air intake filter oil level is up to mark. (Do not over-
LEVEL fill.)
7 JACKET WATER EXPAN- Verify liquid level gauge is Y2-full, maximum.
SION TANK LIQUID LEVEL
GAUGE
8 CONDENSER WATER OUT- Verify condenser water outlet valve is open.
LET VALVE
9 FUEL OIL INLET LINE- Verify fuel oil inlet line valve is open.
VALVE
10 STARTING AIR VALVE Verify starting air valve is open.
11 GOVERNOR OIL Verify governor oil level is above low mark and not above
full mark.
12 GOVERNOR SPEED DROOP | Verify governor speed droop is set at 3.
NOTE
Steps 13 through 17 need not be accom-
plished if diesel jacket water temperature is
above 120"F,
13 GOVENOR PERCENT LOAD | Verify governor percent load control is set at minimum fuel.
CONTROL
14 INDICATOR (SNIFTER) Verify indicator (snifter) valves (8) are in open position.
VALVES (8)
15 MASTER CONTROL SWITCH Position MASTER CONTROL switch to OFF.
16 AIR-START PLUNGER Depress air-start plunger on utility air regulator momentarily
and allow engine to make at least two revolutions.
17 INDICATOR (SNIFTER) Verify indicator (snifter) valves (8) are in closed position.
VALVES (8)
18 GOVERNOR PERCENT LOAD | Verify governor percent load control is set at maximum fuel.
CONTROL
19 MASTER CONTROL SWITCH Position MASTER CONTROL switch to ON,
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Table 3-12.  Diesel Generator Operations at 480-Volt Switchgear (NA OSTF-2) (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
ITEM |. STARTING AND PAR-
ALLELING ALTERNATE GEN-
ERATOR (CONT)
NOTE
Diesel engine shall be run for a period of at
least 30 minutes after starting to allow acces-
sories to reach normal operating temper-
ature before shutdown,
20 START PUSHBUTTON Depress START pushbutton momentarily. Engine alarm will
sound until lube oil pressure is 13 to 17 PSI.
21 LUBE OIL PRESSURE Observe that lube oil pressure gauge indicates 29 to 34 PSL
GAUGE
22 FUEL OIL PRESSURE Observe gauge indicates 15 to 26 PSI day-tank operation,
GAUGE or 30 to 65 PSI constant topping operation from soft storage
tank.
23 TACHOMETER Observe TACHOMETER indicates 720 RPM. Adjust speed
with governor speed control knob if necessary.
ALTERNATE GENERATOR
PANEL (480-VOLT SWITCH
GEAR) NOTE
Allow engine to run until jacket water tem-
perature outlet gauge indicates not less than
120°F.
1 GENERATOR AMMETER Place alternate generator ammeter switch in the same posi-
SWITCH tion (1, 2, or 3) as operating generator ammeter switch.
2 SYNCHRONIZING SWITCH [nsert SYNCHRONIZING SWITCH handle in SYNCHRO-
NIZING SWITCH of alternate generator and position to ON,
3 VOLTAGE REGULATOR Position VOLTAGE REGULATOR TRANSFER switch
TRANSFER SWITCH (MANUAL-AUTOMATIC) to MANUAL.
4 INCOMING FREQUENCY Observe INCOMING FREQUENCY meter indicates 60
METER CPS.
NOTE
Operate GOVERNOR MOTOR CQON-
TROL switch to correct frequency if neces-
sary.
5 INCOMING VOLTMETER Observe INCOMING VOLTMETER indicates 465 volts,

If voltage is incorrect adjust EXCITER FIELD RHEOSTAT
until voltage is correct.
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Table 3-12.  Diesel Generator Operations at 480-Volt Switchgear (NA OSTF-2) (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
ITEM 1. STARTING AND PAR-
ALLELING ALTERNATE GEN-
ERATOR (CONT)
6 VOLTAGE REGULATOR Position VOLTAGE REGULATOR TRANSFER switch
TRANSFER SWITCH (MANUAL-AUTOMATIC) to AUTOMATIC.

7 INCOMING VOLTMETER Observe INCOMING VOLTMETER indicates (460 +2, -8)
(same voltage as RUNNING VOLTMETER). If voltage is
incorrect, adjust VOLTAGE ADJUSTMENT RHEOSTAT
until voltage is equal to running voltage.

8 SYNCHROSCOPE Operate started GENERATOR GOVERNOR MOTOR
CONTROL switch so that SYNCHROSCOPE hand rotates
slowly clockwise.

NOTE
Observe RUNNING GENERATOR AM-
METER to determine amount of load in-
coming generator should pick up when
placed on the line. Incoming generator
should pick up one-half of the load.
9 GENERATOR MAIN When SYNCHROSCOPE hand indicates 11:55 (clock posi-
BREAKER CONTROL tion), position started GENERATOR MAIN BREAKER
SWITCH CONTROL SWITCH to CLOSE.
10 BOTH GENERATOR MAIN Observe both GENERATOR MAIN BREAKER C O N-
BREAKER CONTROL TROL SWITCH RED indicators are illuminated and that
SWITCH INDICATORS both GREEN indicators are extinguished.
11 BOTH GENERATOR If both AMMETERS do not indicate the same current, oper-
AMMETERS ate one GENERATOR GOVERNOR MOTOR CONTROL
switch until both AMMETERS indicate the same current,
retaining 60 cycles.
NOTE
The SYNCRONIZING SWITCH shall
remain in OFF position to enable remote
paralleling of generators.

12 SYNCHRONIZING SWITCH Position started generator SYNCHRONIZING SWITCH to
OFF.

13 RUNNING FREQUENCY Observe RUNNING FREQUENCY meter indicates 60 CPS.

METER

If necessary operate one or both GOVERNOR MOTOR
CONTROL switches to correct frequency.
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Table 3-12. Diesel Generator Operations at 480-Volt Switchgear (NA OSTF-2) (CONT)
STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
ITEM 1. STARTING AND PAR-
ALLELING ALTERNATE GEN-
ERATOR (CONT)
NOTE
With high voltage, lower voltage on genera-
tor with a lagging power factor. With low
voltage, raise voltage on generator with a
leading power factor,
14 RUNNING VOLTMETER Observe RUNNING VOLTMETER indicates 460 volts.
If voltage is incorrect adjust VOLTAGE ADJUSTMENT
RHEOSTAT until voltage is correct.
15 BOTH POWER FACTOR Both POWER FACTOR meters should indicate the same.
METERS If readings are not the same adjust voltage on generators
until both POWER FACTOR meters have equal readings
while retaining 460 volts.
ITEM 2. PARALLELED GEN-
ERATOR SHUTDOWN
1 GENERATOR MAIN Trip GENERATOR (D-60 or D-61) MAIN BREAKER
BREAKER CONTROIL. CONTROL SWITCH.
SWITCH
2 GENERATOR MAIN Observe GENERATOR MAIN BREAKER CONTROL
BREAKER CONTROL SWITCH RED indicator is extinguished and GREEN indi-
SWITCH INDICATOR cator is illuminated,
NOTE
To cool engine, allow engine to run for
approximately 5 minutes if not an emer-
gency shutdown,
ENGINE PANEL (D-60 OR
D-61)
1 MASTER CONTROL SWITCH Position MASTER CONTROL switch to OFF.
NOTE
MASTER CONTROL switch must be in
ON position to start diesel generator either
locally or remotely.
2 MASTER CONTROL SWITCH Position MASTER CONTROL switch to ON.
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Table 3-12A. Diesel Generator and Power CO. Line Operations at 480-Volt
Switchgear (OSTF-2 only)

STEP

EQUIPMENT OR INDICATOR

CONDITION OR POSITION

ITEM 1. POWER CO. LINE
POWER TO DIESEL
GENERATOR POWER

NOTE
The following steps shall be
performed when starting diesel
generator and transferring from
POWER CO. line power to
diesel generator power.

NOTE
Step 1 through 12 need not be
accomplished if no mainte-
nance has been performed and
missile crew daily complex
status verification has been ac-
complished.

DIESEL. GENERATOR.
(LEVEL 5)

DIESEL LUBE OIL

FUEL OIL RETURN LINE
VALVES

GENERATOR FIELD
BREAKER

GENERATOR PEDESTAL
BEARING OIL CUP

CONDENSER WATER INLET
VALVE

AIR INTAKE FILTER OIL
JACKET WATER EXPAN-
SION TANK LIQUID LEVEL

GAUGE

CONDENSER WATER OUT-
LET VALVE

FUEL OIL INLET LINE
VALVE

Verify lube oil level is between normal and full on dip stick.

Verify fuel oil return line valves are open.

Verity GENERATOR FIELD BREAKER is in CLOSED
position.

Verify generator pedestal bearing oil cup is full,

Verify condenser water inlet valve is open.

Verify air intake filter oil level is up to mark. (Do not over-
fill.)

Verify liquid level gauge is Y2-full (MAX).

Verify condenser water outlet valve is open.

Verify fuel oil inlet line valve is open.
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Table 3-12A. Diesel Generator and Power CO. Line Operations at 480-Volt
Switchgear (OSTF-2 only) (CONT)

GAUGE

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
ITEM 1. POWER CO. LINE
POWER TO DIESEL GENER-
ATOR POWER (CONT)
10 STARTING AIR VALVE Verify starting air valve is open.
11 GOVERNOR OIL LEVEL Verify governor oil level is above low mark and not above
full mark.
12 GOVERNOR SPEED DROOP Verify governor speed droop is set at 3.
NOTE
Steps 13 through 17 need not be accom-
plished if diesel jacket water temperature
is above 120°F.
13 GOVERNOR PERCENT LOAD Verify governor percent load control is set at minimum fuel.
CONTROL
14 INDICATOR (SNIFTER) Verify indicator (snifter) valves (8) are in OPEN position,
VALVES (8)
15 MASTER CONTROL SWITCH Position MASTER CONTROL switch to OFF.
16 AIR-START PLUNGER Depress air-start plunger on utility air regulator momentarily
and allow engine to make at least two revolutions.
17 INDICATOR (SNIFTER) Verify indicator (snifter) valves (8) are in the CLOSED
VALVES (8) position.
18 GOVERNOR PERCENT LOAD Verify governor percent load is set at maximum fuel.
19 FUEL DRIP RETURN PUMP Verify fuel drip return pump switch is ON.
SWITCH
20 MASTER CONTROL SWITCH Position MASTER CONTROL SWITCH to ON,
NOTE
Diesel engine shall be run for a period of at
least 30 minutes after starting to allow ac-
cessories to reach normal operating temper-
ature before shutdown.
21 START PUSHBUTTON Depress START pushbutton momentarily. Engine alarm will
sound until lube oil pressure is 13 to 17 PSI.
22 LUBE OIL PRESSURE Observe lube oil pressure gauge indicates 29 to 34 PSI.
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Table 3-12A. Diesel Generator and Power CO. Line Operations at 480-Volt
Switchgear (OSTF-2 only) (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
ITEM 1. POWER CO. LINE
POWER TO DIESEL. GENER-
ATOR POWER (CONT)
23 FUEL OIL PRESSURE Observe fuel oil pressure gauge indicates 15 to 26 PSI day
GAUGE tank operation, or 30 to 65 PSI constant topping operation
from soft storage tank.

24 TACHOMETER Observe tachometer indicates 720 RPM. Adjust speed with

GOVERNOR SPEED CONTROL knob if necessary.
NOTE
Allow engine to run until jacket water tem-
perature outlet gauge indicates not less
than 120F,
GENERATOR PANEL 480-
VOLT SWITCHGEAR
1 GENERATOR AMMETER Position GENERATOR AMMETER switch to 1, 2, or 3.
SWITCH
2 GENERATOR VOLTMETER Position GENERATOR VOLTMETER switch to 1-2, 2-3,
SWITCH or 3-4.
3 VOLTAGE REGULATOR Position VOLTAGE REGULATOR TRANSFER switch
TRANSFER SWITCH (MANUAL-AUTOMATIC) to MANUAL.
4 GENERATOR FREQUENCY Observe GENERATOR FREQUENCY meter indicates 60
METER CPS.
NOTE
Operate GOVERNOR MOTOR CON -
TROL switch to correct frequency if neces-
sary.

5 GENERATOR VOLTMETER Observe GENERATOR VOLTMETER indicates 465 volts.
If voltage is incorrect adjust EXCITER FIELD RHEOSTAT
until voltage is correct.

6 VOLTAGE REGULATOR Position VOLTAGE REGULATOR TRANSFER switch

TRANSFER SWITCH (MANUAL-AUTOMATIC) to AUTOMATIC.

7 GENERATOR VOLTMETER Observe GENERATOR VOLTMETER indicates 460 volts.
If voltage is incorrect, adjust VOLTAGE ADJUSTING
RHEOSTAT until voltage is correct.

8 FEEDER NO. 3 NON-ESSEN- Depress FEEDER NO. 3 NON-ESSENTIAL BUS BREAK-

TIAL BUS BREAKER TRIP
PUSHBUTTON

ER TRIP pushbutton momentarily.
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Table 3-12A. Diesel Generator and Power CO. Line Operations at 480-Volt
Switchgear (OSTF-2 only) (CONT)

METER

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
ITEM 1. POWER CO. LINE
POWER TO DIESEL GENER-
ATOR POWER (CONT)

9 FEEDER NO. 3 NON-ESSEN- Observe FEEDER NO. 3 NON-ESSENTIAL BUS
TIAL BUS BREAKER BREAKER RED indicator is extinguished and GREEN
INDICATORS indicator is illuminated.

POWER CO. LINE PANEL

1 POWER CO. LINE MAIN Trip POWER CO. LINE MAIN BREAKER CONTROL
BREAKER CONTROL SWITCH.

SWITCH

2 POWER CO. LINE MAIN Observe POWER CO. LINE MAIN BREAKER CONTROL
BREAKER CONTROL SWITCH RED indicator is extinguished and GREEN indi-
SWITCH INDICATORS cator is illuminated.

$ CAUTION
Prior to closing GENERATOR M AIN
BREAKER CONTROL SWITCH, POWER
CO. LINE MAIN BREAKER CONTROL
SWITCH shall be tripped.

3 GENERATOR MAIN Position GENERATOR MAIN BREAKER CONTROL
BREAKER CONTROL SWITCH to CLOSE.

SWITCH

4 GENERATOR MAIN Observe GENERATOR MAIN BREAKER CONTROL
BREAKER CONTROL SWITCH GREEN indicator is extinguished and RED indi-
SWITCH INDICATORS cator is illuminated.

NOTE
Prior to performing next step ensure a per-
son is stationed at vestibule of silo entrance
to restart silo lighting after nonessential bus
is energized.

5 FEEDER NO. 3 NON-ESSEN- Depress FEEDER NO. 3 NON-ESSENTIAL BUS
TIAL BUS BREAKER CLOSE BREAKER CLOSE pushbutton momentarily.
PUSHBUTTON

6 FEEDER NO. 3 NON-ESSEN- Observe FEEDER NO. 3 NON-ESSENTIAL BUS
TIAL BUS BREAKER BREAKER GREEN indicator is extinguished and RED
INDICATOR indicator is illuminated.

7 GENERATOR FREQUENCY Observe GENERATOR FREQUENCY METER indicates

60 CPS.
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Section III

Table 3-12A. Diesel Generator and Power CO. Line Operations at 480-Volt
Switchgear (OSTF-2 only) (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION
ITEM |. POWER CO. LINE
POWER TO DIESEL GENER-
ATOR POWER (CONT)
8 GENERATOR VOLTMETER Observe GENERATOR VOLTMETER indicates 460 volts.
If voltage is incorrect, adjust VOLTAGE ADJUSTING
RHEOSTAT until voltage is correct.
9 COMPLEX ELECTRICAL Reset of complex electrical systems shall be accomplished
SYSTEMS after power is transferred from POWER CO. line to diesel
generator. Emergency checklist procedures (section 1) for
complex electrical reset shall be used.
ITEM 2. DIESEL GENERATOR
POWER TO POWER CO. LINE
POWER
NOTE
The following steps shall be
performed when tranferring
from diesel generator power to
POWER CO. line power.
POWER CO. LINE PANEL 480-
VOLT SWITCHGEAR

1 POWER CO. LINE AMMETER Positionn POWER CO. LINE AMMETER switch to 1, 2,
SWITCH or 3.

2 POWER CO. LINE VOLT- Position POWER CO, LINE VOLTMETER switch to 1-2,
METER SWITCH 2-3, or 3-4.

3 POWER CO. LINE VOLT- Observe POWER CO. LINE VOLTMETER indicates 460
METER (+2 -8) volts,

4 FEEDER NO. 3 NON-ESSEN- | Depress FEEDER NO. 3 NON-ESSENTIAL BUS
TIAL BUS BREAKER TRIP BREAKER TRIP pushbutton momentarily.
PUSHBUTTON

5 FEEDER NO. 3 NON-ESSEN- | Observe FEEDER NO. 3 NON-ESSENTIAL BUS
TIAL BUS BREAKER BREAKER RED indicator is extinguished and GREEN in-
INDICATORS dicator is illuminated.

6 GENERATOR MAIN Trip GENERATOR MAIN BREAKER CONTROL
BREAKER CONTROL SWITCH.

SWITCH
7 GENERATOR MAIN Observe GENERATOR MAIN BREAKER CONTROL

BREAKER CONTROL
SWITCH INDICATORS

SWITCH RED indicator is extinguished and GREEN indi-
cator is illuminated.
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Table 3-12A. Diesel Generator and Power CO. Line Operations at 480-Volt
Switchgear (OSTF-2 only) (CONT)

STEP EQUIPMENT OR INDICATOR CONDITION OR POSITION

ITEM 2. DIESEL GENERATOR

POWER TO POWER CO. LINE

POWER (CONT)

»  CAUTION §

Prior to closing POWER CO. LINE MAIN
BREAKER CONTROL SWITCH, GEN-
ERATOR MAIN BREAKER CONTROL
SWITCH shall be tripped.

8 POWER CO. LINE MAIN Position POWER CO. LINE MAIN BREAKER CON-
BREAKER CONTROL TROL SWITCH to CLOSE.

SWITCH

9 POWER CO. LINE MAIN Observe POWER CO. LINE MAIN BREAKER CON-
BREAKER CONTROL TROL SWITCH GREEN indicator is extinguished and
SWITCH INDICATORS RED indicator is illuminated.

NOTE
Prior to performing next step ensure a per-
son is stationed at vestibule of silo entrance
to restart silo lighting after non-essential
bus is energized.

10 FEEDER NO. 3 NON-ESSEN- | Depress FEEDER NO. 3 NON-ESSENTIAL BUS
TIAL BUS BREAKER CLOSE BREAKER CLOSE pushbutton momentarily,
PUSHBUTTON

11 FEEDER NO. 3 NON-ESSEN- | Observe FEEDER NO. 3 NON-ESSENTIAL BUS
TIAL BUS BREAKER BREAKER GREEN indicator is extinguished and RED
INDICATORS indicator is illuminated.

NOTE
To cool engine, allow engine to run for
approximately 5 minutes if not on emer-
gency shutdown.
GENERATOR PANEL
1 MASTER CONTROL SWITCH Position MASTER CONTROL switch to OFF.
NOTE
The MASTER CONTROL SWITCH must
be in ON position to start diesel generator
either locally or remotely.
2 MASTER CONTROL SWITCH Position MASTER CONTROL SWITCH to ON.
3 COMPLEX ELECTRICAL Reset of complex electrical systems shall be accomplished

SYSTEMS

after power is transferred from diesel generator power to
POWER CO. line power. Emergency checklist procedures
(Section 7) for complex electrical reset shall be used.
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Table 3-13. TV System Operation (NA OSTF-2)

Section III

STEP

CONTROL OR INDICATOR

CONDITION OR POSITION

10

11

ITEM 1. PERMANENT-TV
MONITOR OPERATION

TURN-ON PROCEDURE

e 1

} CAUTION ¢

Ensure all toggle switches are
in OFF or LOW position ex-
cept sync generator power
switch, which must be in ON
position.

CABINET POWER KEY
SWITCH

CABINET MAIN POWER IN-
DICATOR

SYNC GENERATOR POWER
INDICATOR

LIGHTING CONTROL MAIN
POWER SWITCH

LIGHTING CONTROL MAIN
POWER INDICATOR

LIGHTING SYSTEM 1
POWER SWITCH

LIGHTING SYSTEM 1
POWER INDICATOR

MONITOR BRIGHTNESS
CONTROL

MONITOR CONTRAST
CONTROL

MONITOR POWER SWITCH

NOTE
Approximately 1 minute delay
is required for monitor volt-
age to reach operating level.

MONITOR CONTRAST
CONTROL

Position key switch to ON.

Observe indicator is illuminated.

Observe indicator is illuminated.

Position switch to ON,

Observe indicator is illuminated.

Position power switch to ON.

Observe indicator is illuminated.

Rotate control fully counter-clockwise.

Rotate control fully counter-clockwise.

ON.

Rotate control 75% clockwise.
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Table 3-13. TV System Operation (NA OSTF-2) (CONT)

STEP CONTROL OR INDICATOR CONDITION OR POSITION
ITEM 1. PERMANENT-TV
MONITOR OPERATION
(CONT)
TURN-ON PROCEDURE
(CONT)
12 MONITOR BRIGHTNESS Rotate control clockwise until trace of brightness appears on
CONTROL screen.
13 CAMERA BEAM CONTROL Rotate control fully counter-clockwise.
14 CAMERA TARGET Position selector switch to AUTO.
CONTROL
15 CAMERA POWER SWITCH Position power switch to ON.
16 CAMERA POWER Observe indicator is illuminated.
INDICATOR
CAUTION 4
Ensure 2 minutes have elapsed
since performing step 6 before
positioning INTENSITY
switch to HIGH.
17 LIGHTING SYSTEM 1 Position switch to HIGH.
INTENSITY SWITCH
18 LIGHTING SYSTEM 1 Observe indicator is illuminated.
INTENSITY INDICATOR
19 CAMERA BEAM CONTROL Rotate control slowly clockwise until scene highlights dis-
charge.
20 CAMERA IRIS Set iris to minimum open position that provides the best
but not the brightest picture lighting.
21 CAMERA FOCUS Adjust focus for NEAR or FAR.
22 MONITOR CONTRAST Adjust control for best picture.
CONTROL
23 MONITOR BRIGHTNESS Adjust control for best picture.

CONTROL
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Table 3-13. TV System Operation (NA OSTF-2) (CONT)

Section III

STEP

CONTROL OR INDICATOR

CONDITION OR POSITION

24

ITEM 1. PERMANENT-TV
MONITOR OPERATION
(CONT)

TURN-ON PROCEDURE
(CONT)

CAMERA PAN, TILT, AND
ZOOM CONTROLS

NOTE
The TV system may be turned
off or placed in a standby
status after the best picture is
obtained. Standby status is ac-
complished by turning flood-
lights off.

STANDBY PROCEDURE

LIGHTING SYSTEM 1
INTENSITY SWITCH

LIGHTING SYSTEM MAIN
POWER SWITCH

FLOODLIGHT TURN-ON

PROCEDURE FROM STAND-
BY FOR OPERATIONAL USE

LIGHTING SYSTEM MAIN
POWER SWITCH

LIGHTING SYSTEM MAIN
POWER INDICATOR

. CAUTION |

Allow 2 minute warmup be-
fore positioning INTENSITY
switch to HIGH.

LIGHTING SYSTEM 1
INTENSITY SWITCH

LIGHTING SYSTEM 1
INTENSITY INDICATOR

Adjust controls for desired scene.

Position switch to LOW,

Position switch to OFF.

Position switch to ON.

Observe indicator is illuminated.

Position switch to HIGH.

Observe indicator is illuminated.
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Table 3-13. TV System Operation (NA OSTF-2) (CONT)

STEP

CONTROL OR INDICATOR

CONDITION OR POSITION

10

11

12

ITEM 1. PERMANENT-TV
MONITOR OPERATION
(CONT)

FLOODLIGHT TURN-ON PRO-
CEDURE (CONT)

NOTE
Minor adjustment of monitor
contrast and brightness; cam-
cra focus, iris, pan, tilt; and
zoom controls may be made to
obtain best picture of desired
scene.,

TURN-OFF PROCEDURE

LIGHTING SYSTEM |
INTENSITY SWITCH

CAMERA TILT
CAMERA IRIS

LIGHTING SYSTEM 1
POWER SWITCH

LIGHTING SYSTEM MAIN
POWER SWITCH

CAMERA BEAM CONTROL
CAMERA POWER SWITCH

MONITOR CONTRAST
CONTROL

MONITOR BRIGHTNESS
CONTROL

MONITOR POWER SWITCH
CABINET POWER KEY

ALL INDICATORS

Position switch to L.LOW,

Tilt camera to point down approximately 45 degrees.
Close iris completely.

Position switch to, OFF.

Position switch to OFF.

Rotate control fully counter-clockwise.
Position switch to OFF.

Rotate control fully counter-clockwise.

Rotate control fully counter-clockwise.

Position switch to OFF.
Position key to OFF.

Extinguished.
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Table 3-13. TV System Operation (NA OSTF-2) (CONT)

Section TII

STEP CONTROL OR INDICATOR CONDITION OR POSITION
ITEM 2. FOUR-TV MONITOR
OPERATION
TURN-ON PROCEDURE
§ CAUTION
Ensure all toggle switches are
in OFF or LOW position, ex-
cept Snyc Generator 1 and/or
2 power switches which must
be in ON position.
CABINET U202
1 CABINET POWER KEY Position key switch to ON,
2 CABINET POWER IND Observe indicator is ILLUMINATED.
3 SNYC GENERATOR POWER Observe indicator is ILLUMINATED.
INDICATOR
CABINET U204
1 CABINET POWER KEY Position key switch to ON.
2 CABINET POWER IND Observe indicator is ILLUMINATED.
3 SYNC GENERATOR POWER Observe indicator is ILLUMINATED.
INDICATOR
CABINET U202
1 SYNC CHANGEOVER SW Turn to operating SYNC Generator.
CABINET U201
1 CABINET POWER KEY Position key switch to ON,
2 CABINET POWER IND Observe indicator is ILLUMINATED.
CABINET U203
1 CABINET POWER KEY Position key switch to ON.
2 CABINET POWER IND Observe indicator is ILLUMINATED.
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Table 3-13. TV System Operation (NA OSTF-2) (CONT)

STEP

CONTROL OR INDICATOR

CONDITION OR POSITION

ITEM 2. FOUR-TV MONITOR
OPERATION (CONT)

TURN-ON PROCEDURE
(CONT)

CABINET U204

LIGHTING SYSTEM MAIN
POWER SWITCH

LIGHTING SYSTEM MAIN
POWER INDICATOR

LIGHTING SYSTEM 1
POWER SWITCH

NOTE
Allow 2 minutes warmup be-
fore positioning INTENSITY
switch to HIGH.

ON EACH CABINET TO BE
OPERATED

MONITOR BRIGHTNESS
CONTROL

MONITOR CONTRAST
CONTROL

MONITOR POWER SWITCH

NOTE
Delay approximately 1 minute
to allow monitor voltage to
reach operating level.

MONITOR CONTRAST
CONIROL

MONITOR BRIGHTNESS
CONTROL

CAMERA BEAM CONTROL

CAMERA TARGET
CONTROL

Position switch to ON.

Observe indicator is ILLUMINATED.

Position switch to ON,

Rotate control fully counter-clockwise.

Rotate control fully counter-clockwise,

Position switch to ON.

Rotate control 75% clockwise.

Rotate control clockwise until a trace of brightness appears
on screen.

Rotate control fully counter-clockwise.

Position switch to AUTO.
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Table 3-13. TV System Operation (NA OSTF-2) (CONT)

STEP CONTROL OR INDICATOR CONDITION OR POSITION
ITEM 2. FOUR-TV MONITOR
OPERATION (CONT)
TURN-ON PROCEDURE
(CONT)
8 CAMERA POWER SWITCH Position switch to ON.
9 CAMERA POWER IND Observe indicator is ILLUMINATED.
CABINET U204
1 LIGHTING SYSTEM 1 Position switch to HIGH.
INTENSITY SWITCH
2 LIGHTING SYSTEM 1 Observe indicator is ILLUMINATED.
INTENSITY INDICATOR
ON EACH CABINET TO BE
OPERATED
1 CAMERA BEAM CONTROL Rotate control slowly clockwise until scene highlights dis-
charge.
2 CAMERA IRIS Set iris to minimum open position that provides the best
but not the brightest picture lighting.
3 CAMERA FOCUS Adjust focus for best picture.
4 MONITOR CONTRAST Adjust control for best picture.
CONTROL
5 MONITOR BRIGHTNESS Adjust control for best picture.
CONTROL
6 CAMERA PAN, TILT, AND Adjust controls for desired scene.
ZOOM CONTROLS
TURN-OFF PROCEDURES
CABINET U204
1 LIGHTING SYSTEM 1 Position switch to LOW,
INTENSITY SWITCH
ON EACH CABINET
1 CAMERA TILT Tilt camera to point down approximately 45 degrees.
2 CAMERA IRIS Close iris completely.




Section II1 T.0. 2IM-HGM16F-1
Table 3-13. TV System Operation (NA OSTF-2) (CONT)
STEP CONTROL OR INDICATOR CONDITION OR POSITION

ITEM 2. FOUR-TV MONITOR
OPERATION (CONT)

TURN-OFF PROCEDURE
(CONT)

CABINET U204

LIGHTING SYSTEM 1
POWER SWITCH

Position switch to OFF.

2 LIGHTING SYSTEM MAIN Position switch to OFF.
POWER SWITCH
ON EACH CABINET
1 CAMERA BEAM CONTROL Rotate control fully counter-clockwise.
2 CAMERA POWER SWITCH Position switch to OFF.
3 MONITOR POWER SWITCH Position switch to OFF,
}  CAUTION  }
Ensure all camera power
switches are off before posi-
tioning cabinet key switches
to OFF.
4 CABINET POWER KEY Position key switches to OFF.
SWITCHES
Table 3-14. Re-Entry Vehicle Prelaunch Monitor Target Setting Procedures
STEP CONTROL OR INDICATOR CONDITION OR POSITION
RE-ENTRY VEHICLE PRE-
LAUMNCH MONITOR PANEL
SILO LEVEL 3
1 MARK 4 R/V INDICATOR Observe indicator is illuminated WHITE.
2 R/V TACTICAL INDICATOR Observe indicator illuminated GREEN,
3 R/V NORMAL INDICATOR Observe indicator is illuminated GREEN.
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Table 3-14. Re-Entry Vehicle Prelaunch Monitor Target Setting Procedures (CONT)

Section 111

STEP CONTROL OR INDICATOR CONDITION OR POSITION
RE-ENTRY VEHICLE PRE-
LAUNCH MONITOR PANEL
SILO LEVEL 3 (CONT)
4 PANEL POWER TOGGLE Position switch to ON.
SWITCH
5 28 VDC POWER ON IND Observe indicator is illuminated GREEN.,
6 115 VAC POWER ON IND Observe indicator is illuminated GREEN.,
7 A & F SAFETY GOOD IND Observe indicator is illuminated GREEN,
8 WARHEAD SAFETY GOOD Observe indicator is illuminated GREEN,
INDICATOR
9 TARGET POSITION IND Observe indicator is illuminated.
10 TEST PWR/GOOD SWITCH Verify switch is positioned to OFF.
11 TARGET A AND B Position switches to desired target settings.
ROTARY SWITCH
12 TARGET SELECT ROTARY Position rotary switch to TARGET B.
SWITCH
13 RESET PUSHBUTTON Depressed momentarily.
14 R/V TACTICAL INDICATOR Observe indicator is extinguished.
15 R/V IN MAINTENANCE Observe indicator is illuminated WHITE.
INDICATOR
16 TARGET POSITION IND Verify indicator resets to HOMING, HOMING, HOMING.
NOTE
If target position indicator fails to count
to TARGET B settings. depress RESET
pushbutton.
17 TARGET POSITION IND Verity indicator steps to TARGET B setting.
18 TARGET SELECT ROTARY Position rotary switch to TARGET A.
SWITCH
19 RESET PUSHBUTTON Depressed momentarily.
20 TARGET POSITION IND Verify indicator reset to HOMING, HOMING, HOMING.
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Table 3-14.

T.0. 21M-HGM16F-1

Re-Entry Vehicle Prelaunch Monitor Target Setting Procedures (CONT)

STEP CONTROL OR INDICATOR CONDITION OR POSITION
NOTE

If TARGET POSITION indicator fails to
count to TARGET A setting, depress RE-
SET pushbutton.

21 TARGET POSITION IND Verify indicator steps to TARGET A settings.

22 TARGET SELECT ROTARY Position switch to REMOTE.

SWITCH
23 R/V IN MAINTENANCE IND Observe indicator is extinguished.
24 R/V TACTICAL INDICATOR Observe indicator is GREEN.,
NOTE

Within 15 seconds, TARGET POSITION
indicator should step to settings for target
selected on launch control console.

25 TARGET POSITION IND Verify that indicator steps to proper target selected settings

(A or B).

26 PANEL POWER SWITCH Position switch to OFF.

27 MARK 4 R/V INDICATOR Observe indicator illuminates WHITE.

28 R/V TACTICAL INDICATOR Observe indicator illuminates GREEN.

29 R/V NORMAL INDICATOR Observe indicator illuminates GREEN.

30 ALL OTHER INDICATORS Observe all other indicators are extinguished.
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Table 3-15. PLX Preparation and Coordination Procedares

STEP

a.

REQUIREMENTS ACTION
NOTE
The MCCC or sector commander shall ensure that activity briefings are conducted
as required.
NOTE
This procedure is to be used in conjunction with the applicable flow in the pre-
paration of the missile complex for a PLX, maintenance countdown, or training
launch. Only those steps identified by a double asterisk need be accomplished or
verified prior to the second of two successive PLX’S.
1 SUPPORT ORGANIZATIONS Notified. Upon notification to prepare complex for a PLX,
the MCCC shall verify with job control that all supporting
a. WING COMMAND POST organizations have been notified of scheduled PLX.
b. SAFETY OFFICER
c. FIRE DEPARTMENT
d. HOSPITAL
¢. LES OFFICER
f. UNIT MAINTENANCE
g. MUNITIONS MAINTE-
NANCE SQUADRON
2 SUPPORT EQUIPMENT

(Deleted)

MISSILE ENCLOSURE
PURGE UNIT (MEPU)

TELEVISION MONITORS

ANEMOMETER

. BREATHING APPARATUS

TAPE RECORDER

FALL BACK AREA
TELEPHONE

Dispatched or on hand. Verify with job control or on site
that required support equipment is dispatched or on hand.
A self-contained breathing apparatus shall be available for
each individual authorized in the LCC during the PLX

countdown. A tape recorder to record countdown action
is optional.

Changed 15 April

1964
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Table 3-15. PLX Preparation and Coordination Procedures (CONT)
STEP REQUIREMENTS ACTION
NOTE
In conjunction with performing tasks to
prepare complex for countdown, complete
or verify steps 3 thru 12. Steps need not be
completed in sequence.
3 TV MONITORS Installed and operating.
4 ANEMOMETER On hand and operating.
*%5 GO, VENT BLAST CLOSURE | OPEN-BYPASS position.
MANUAL VALVE
**6 GO, VENT FAN OPERATION | Checked by depressing local GO, VENT FAN TEST push-
button.
7 LO, SAMPLE Obtain a liquid oxygen sample as required by T.O. 42B-
6-1-1.
**8 FALL-BACK AREA Installed.
TELEPHONE
**9 TAPE RECORDER Checked for operation.

10 PORTABLE WATER PUMPS | Checked for operation if available.

11 FILL AND VENT SHAFT Inspected and cleaned. Thoroughly inspect fill and vent
shaft for foreign matter. Remove all matter, especially that
of hydrocarbon base. During both inspections and cleaning
procedures, oxygen analyzers, self-contained breathing ap-
paratus, and the buddy system shall be used. Ensure life-
lines are immediately available during operation.

NOTE
Upon completion of tasks to prepare the
complex for countdown, complete or verify
the following steps. Steps need not be com-
pleted in sequence.

12 MISSILE CREW DAILY Completed. As areas are cleared during the preparation
COMPLEX STATUS flow, portions of the verification checklist may be completed.
VERIFICATION CHECKLIST

k13 FLUID AND GASES Verify that fluid and gas levels are sufficient to comply with
the minimum requirements as shown in table 6-1.
**14 GUIDANCE ALIGNED Accomplished. Place guidance in the aligned status. Before

the second successive PLX, guidance will be removed from
the aligned status and then realigned. Refer to table 3-9,
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Section 111

Table 3-15. PLX Preparation and Coordination Procedures (CONT)

STEP REQUIREMENTS ACTION

*%] Accomplished. Perform MLS correlation in accordanc

8 MLS CORRELATION with checklist provided. ¢

**]5q RESET THERMAL OVER=- ACCOMPLISHED. Proceed to launcher platform drive

LOAD RELAYS OL-1 cabinet No. 2, level 1, and depress thermal overload
AND OL-2 relays OL-1 and OL-2 reset pushbutton to reset the
drive motor contacts.

**16 AFR 122-50 ACTIONS Verified. Removal of missile ordnance and installation of
prevalves shall be verified in accordance with current Air
Force directives.

i b LO, TOPPING QUICK Accomplished just prior to clearing silo for each PLX. Blow

DISCONNECT PURGE clean dry gaseous nitrogen in the annular space between
the male and female portions of the LO, topping quick dis-
connect valve to be sure valve is free of moisture or water.

**18 COMPLEX STATUS FORMS Reviewed. Review and ensure that complex forms are correct
and reflect proper configuration for countdown. Countdown
shall not be initiated with a known malfunction which would
prevent completion of the exercise. The air conditioning sys-

err o....| tem, ventilation System, GO, purge system, GO, detector and

HE LM diesel fuel detector systems shall be verified as being in
normal operating condition during the accomplishment of
missile crew daily complex status verification.

19 SUPPORT PERSONNEL Duties assigned and briefed. Ensure that Support Personnel
are qualified and briefed on assigned duties and responsibili-
ties during the countdown and abort including foreseeable
emergencies.

**20 NONESSENTIAL PERSON- Evacuated. Evacuate nonessential personnel from the area

NEL as soon as their tasks are completed.

%921 ENTRAPMENT DOOR KEY In place. The outer enrapment door key shall be positioned
in the lock prior to all training or maintenance PLX.

¥*22 SAFETY INSPECTION Completed. Direct performance of safety inspection as soon
as silo and area is clear.

*¥23 LAUNCH ENABLE SYSTEM Enabled. Enable LES in accordance with current directives.

(LES)

**24 PERSONNEL BRIEFING Completed. Brief and ensure that all personnel authorized
to be in the LCC understand use of the breathing apparatus,
evacuation procedures, assigned positions, limitations, limited
nonessential conversation and smoking restriction during
countdown.

*425 CREW OPERATION Completed in accordance with briefing checklist provided.

BRIEFING

**26 WEATHER Checked to ensure that wind and weather restrictions are
within allowable limits for countdown. Compare site weather
with nomogram (section VI) to determine action required
in event of boiloff valve failure during abort,

Changed 21 September 1964
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Table 3-15. PLX Preparation and Coordination Procedures (CONT)

STEP REQUIREMENTS ACTION

427 SECTOR COMMAND Ready. Verify and coordinate with sector command that com-
plex and personnel are ready for countdown.

28 SAFETY MONITOR Ready. Verify and coordinate with safety monitor that com-
plex is ready for countdown.

**29 MEPU Start generator set and ensure MEPU is retracted if a PLX
or maintenance countdown is to be performed. For a train-
ing launch the MEPU shall be positioned at the fallback area.

**30 TAPE RECORDER ON.

*%31 MAINTENANCE CONTROL Contact maintenance control and verify that no outstanding
discrepancies exist on complex AGE, RPIE, or missile which
will prohibit the completion of the PLX or create a hazardous
condition, and that all mandatory conditions for conducting a
PLX have been accomplished.

*%32 COMMAND POST Notify command post that complex is ready for countdown,
establish a time hack, and standby for authority to initiate
countdown,

Table 3-16. Amplified Countdown Procedures
STEP CE]:;%E;V REQUIREMENT
1 NOTE

Normal indications shall be announced as indicated in this table.
Abnormal or emergency indications shall be announced in all
instances and recommendations made by responsible crew mem-

o5 NOTE
If guidance is on memory, target change cannot be accomplished.

NOTE
Emergency actions required for emergency or abnormal indications
displayed on other than countdown, commit, and abort patches
are contained in tables 4-2, 4-3, and 4-4.

NOTE
When necessary, position of the boiloff valve can be determined
by panning level 3 TV camera vertically across the MEA. If B-2
pod transition fairing is above camera level, the boiloff valve is
above the silo cap. NOTE

The DMCCC shall announce countdown progression time at one-
minute intervals. (One minute in countdown, etc.)
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Table 3-16. Amplified Countdown Procedures (CONT)

STEP c;{g;w REQUIREMENT
: |
(CONT) NOTE

During countdown or abort, if a malfunction occurs which requires
that the LO, Tanking Panels be placed in LOCAL, the READY
FOR COUNTDOWN, LO, LINE FILLED, RAPID LO, LOAD,
FINE LO, LOAD, LO, COMMIT and LO: DRAIN COMPLETE
indicators on the LCC will be extinguished. The LO, AND FUEL
indicator will illuminate red. The above indications will return to
normal when the LO, Tanking Panels are returned to REMOTE.

NOTE
During a countdown, abort may be initiated by depressing ABORT
pushbutton anytime prior to MISSILE LIFT UP & LOCKED in-
dicator GREEN. After MISSILE LIFT UP & LOCKED indicator
illuminates GREEN, it is not possible to initiate an abort sequence
until one of the following has occurred:

a.  ABORT indicator illuminated RED, which will occur if guidance does
not go inertial in one second, or if engine cutoff signal is received and the
missile is not away in five seconds plus the time it took for guidance to go
inertial.

b. Missile is away and engine cutoff signal is received. In this case, ABORT
indicator will remain extinguished.

¢. A partial abort is automatically initiated 15 seconds after MISSILE LIFT
UP & LOCKED indicator illuminates GREEN. At this time, missile power
will change to external, autopilot programmer will return to safe, and commit
lockup summary will drop out.

® * CAUTION

P

Do not make radio transmissions after countdown start.

L'

§ CAUTION

L

[

If a malfunction requires the LO, Tanking Panel to be placed in
LOCAL, ensure that N-5 and N-4 valve switches are in the OPEN
and all other valve switches are in the CLOSED position.

| WARNING l

Prior to start of countdown, personnel shall be alerted and the

silo shall be evacuated.
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Table 3-16. Amplified Countdown Procedures (CONT)

CREW .
STEP POS REQUIREMENT
1 When 1000-cycle tone sounds, all crew members shall report to launch con-
(CONT) trol center immediately.
MCCC a. Take position on left side of launch control console.
b. Accomplish controller fast reaction checklist.
c. Ensure countdown and emergency checklists and stopwatches are
available.
d. Break seal on START C/D pushbutton.
DMCCC a. Take position on right side of launch control console.
b. Accomplish controller fast reaction checklist.
c. Ensure countdown and emergency checklists and stopwatches are
available.
d. Position personnel warning light switch on FRCP to ON.
BMAT a. Lamp test LO, TANKING (PANEL 1 and PANEL 2) and launch control
console.
b. Take position behind MCCC,
¢. Monitor pressurization until MCCC and DMCCC have completed con-
troller fast reaction checklist.
MFT a. Ensure all personnel are clear of silo and that blast doors and vent
valve 600 are closed.
b. Ensure RESET PROGRAMMER key is inserted in CSMOL and that key
is in OFF position.
c. Ensure TV monitor is on, INTENSITY switch is in LOW position and
LIGHTING SYSTEM MAIN POWER switch is on.
d. Take position in front of FRCP.
e. Ensure FRCP indicators do not indicate a condition which will prevent .
countdown.
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Table 3-16. Amplified Countdown Procedures (CONT)

STEP POS REQUIREMENT

. EPPT a. Take position in front of PRCP.

b. Parallel diesel generators.

NOTE
A tactical countdown shall not be delayed until generators are
paralleled and may be completed on one generator.

NOTE
DIESEL GENERATOR (D-60 or D-61) OVERSPEED, LOW
LUBE OIL PRESS, HI TEMP indicator on FRCP will illuminate
RED for less than eight seconds when alternate generator is started.

2 MCCC Verify all crew members and equipment are ready for countdown. Crew
members shall respond in the following manner and sequence, to MCCC an-
nouncement, “CREW REPORT”,

‘ . DMCCC “DEPUTY READY".

BMAT “A-1 READY™.
MFT “M-1 READY”.
EPPT NOTE

EPPT shall respond in accordance with step a, b, or ¢, depending
on condition of generators.

a. “L-1 READY, GENERATOR PARALLELED”.

b. "“L-1 READY, GENERATOR BEING PARALLELED”.

. c. “L-1 READY, COUNTDOWN ON ONE GENERATOR”.

3 When ready for countdown:

MCCC a. Announce, “COUNTDOWN START ON MY MARK-MARK” and
depress START C/D pushbutton at MARK announcement.
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Table 3-16. Amplified Countdown Procedures (CONT)

STEP S REQUIREMENT
POS
3 DMCCC a. Start stopwatch.
(CONT)
b. Log Zulu Time of countdown start.
BMAT Monitor launch control console.
MFT Monitor FRCP.
EPPT Monitor PRCP.

4 LN, LOAD indicator AMBER. Indicator illuminates AMBER when liquid
nitrogen valve 214 has opened and LN, load is not complete. If indicator
fails to illuminate AMBER at start of countdown, abort during a nontactical
countdown. During a tactical countdown, see table 4-11.

MCCC Announce, “LN, LOAD AMBER”.

DMCCC Monitor tank pressures (phase 1). LO, tank pressure 3.4 - 4.2 PSI. Differen-
tial pressure greater than 5 PSI. FUEL tank pressure 11.9 - 13.0 PSI.

BMAT Observe the following launch control console indicators, announce any ab-
normal indications, and advise MCCC if abort is required. (Time at which
abort is initiated shall be at MCCC discretion. Refer to section V for malfunc-
tion procedures.):
a. MISSILE PCWER indicator AMBER to GREEN. Indicator will illumi-
nate AMBER when countdown bus is energized and will illuminate GREEN
after AC and DC buses in missile are energized from ground power system.
b. HEATERS ON indicator AMBER to GREEN. Indicator will illuminate
AMBER when countdown bus is energized and illuminate GREEN when
engine valve heaters are energized.
c. MISSILE BATTERY ACTIVATED indicator AMBER. Indicator illu-
minates amber when battery activate signal is sent and a 2-minute timer is
started to allow the battery sufficient time to generate a full load carrying
capability.
d. GUIDANCE READY indicator AMBER. Indicator will illuminate
amber when guidance countdown is initiated. Test of airborne computer and
calibration of accelerometers begin.
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Table 3-16. Amplified Countdown Procedures (CONT)

CREW .
RE EMEN
STEP POS QUIR T
4 BMAT ¢. R/V BATTERY TEMPERATURE indicator GREEN. Indicator will
(CONT) (CONT) illuminate green when start countdown signal to prelaunch monitor is received.
f. AUTOPILOT ON indicator AMBER. Indicator illuminates AMBER
when 400-cycle power is applied to autopilot system for gyro spin motor
operation. A 4-minute timer is started to prevent initiation of autopilot test
until GYROS reach proper operating speed.
g. HYDRAULIC PRESSURE indicator AMBER. Indicator illuminates
AMBER after power is applied to autopilot system and booster and sustainer
hydraulic pressures are not between 1750 and 2250 PSI.
MFT Obscerve the following FRCP indications:
a. GASEOUS OXYGEN VENT OPEN indicator GREEN and GASEOUS
OXYGEN VENT CLOSED indicator extinguished. If vent fails to open
during a tactical countdown, countdown may continue. If vent closes during
a nontactical countdown prior to commit start, abort is required.
b. GASEOUS OXYGEN VENT FAN ON indicator illuminated. If indi-
cator fails to illuminate during a nontactical countdown, abort is required.
I during a tactical countdown, countdown may continue.
¢. RPI AND FIRE FOG SYSTEM DAMPERS CLOSED indicator ex-
tinguished. If damper fails to open, countdown may continue.
Position INTENSITY switch on TV monitor to HIGH.
EPPT Monitor PRCP.

5 PNEUMATICS IN PHASE I[I indicator AMBER. Indicator will illuminate
AMBER after a S-second period for propellant level control unit (PLCU)
warmup and fuel level check and if pneumatics not in phase I1. If indicator
fails to illuminate AMBER in approximately S seconds, abort 1s required.
Refer to section V. for malfunction procedures.

MCCC Announce, "PNEUMATICS IN PHASE II AMBER”.

Acknowledge DMCCC announcement, “FUEL TANK PRESSURE RISING
NORMALLY™.
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Table 3-16. Amplified Countdown Procedures (CONT)

STEP

CREW
POS

REQUIREMENT

5
(CONT)

DMCCC

a. Acknowledge MCCC annuoncement, “PNEUMATICS IN PHASE II
AMBER™.

b. Observe fuel tank pressure starts to rise at a steady even rate. With a
normal rate of increase, fuel pressure tank should reach 53.0 PSI in approvi-
mately 20 seconds. If an erratic rate of increase is observed during a non-
tactical countdown, abort is required. During a tactical launch, countdown
may be continued. however, ciose observation of pressures is necessary.

x i CAUTION

B L L LIS EEE LT IS
When PRESSURE MODE indicator is illuminated GREEN and
an unscheduled rapid change of pressures not within limits is
observed, depress EMERGENCY pushbutton immediately. Man-
ually correct missile tank pressures with appropriate RAISE or
LOWER pushbutton, then return to automatic control by depress-
ing AUTOMATIC pushbutton.

¢. Announce, “FUEL TANK PRESSURE RISING NORMALLY"™.

d. Continue to observe missile tank pressures.

BMAT

Monitor launch control console.

MFT

Monitor FRCP.

EPPT

Monitor PRCP.

MCCC

HYDRAULIC PRESSURE indicator GREEN. Indicator will illuminate
GREEN when power is applied to the autopilot system and booster and
sustainer hydraulic pressure are between 1750 and 2250 PSI. If indicator
fails to illuminate GREEN and remain GREEN within 30 seconds after
illuminating AMBER abort is required during a nontactical countdown.
During a tactical countdown, see table 4-12.

Observe HYDRAULIC PRESSURE indicator GREEN.

DMCCC

Monitor fuel tank pressure increasing to phase Il pressure.

MFT

Monitor FRCP.

EPPT

Monitor PRCP.
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Table 3-16. Amplified Countdown Procedures (CONT)

CREW
STEP POS REQUIREMENT
7 mmmm‘
; CAUTION
If PNEUMATICS IN PHASE 11 indicator is not GREEN prior to
HELIUM LOAD indicator AMBER, depress ABORT pushbutton
immediately.
PNEUMATICS IN PHASE Il indicator GREEN. Indicator will illuminate
GREEN when fuel tank pressure is between 53.0 and 67.5 PSI.
§ CAUTION i
It AIRBORNE FILL & DRAIN VALVE indicator fails to illu-
minate GREEN within 10 seconds after PNEUMATICS IN
PHASE Il indicator illuminates GREEN, depress ABORT push-
button immediately. Failure to comply may result in damage to
load lines or possible loss of missile.
MCCC a.  Announce, "MARK-PNEUMATICS IN PHASE Il GREEN",
b. Start stopwatch and count seconds aloud until AIRBORNE FILL &
DRAIN VALVE indicator is GREEN or until 10 seconds have elapsed.
Continue timing for LO, LINE FILLED indicator GREEN or RAPID LO,
LOAD indicator AMBER within 45 seconds.

DMCCC Observe missile tank pressures stabilized at phase Il pressures. (LO, tank
pressure 3.4 to 8.0 PSI, differential pressure greater than 5 PSI, fuel tank
pressure 62.5 to 63.9 PSI).

BMAT a.  Acknowledge MCCC announcement, “MARK - PNEUMATICS IN
PHASE 11 GREEN" and take position at LO; tanking panels.

b. Observe AIRBORNE FILL & DRAIN VALVE indicator on LO,
TANKING (PANEL 2) illuminates GREEN.
c. Announce, “AIRBORNE FILL & DRAIN VALVE GREEN",
d. Observe STORAGE TANK VENT VALVE N-5 indicator on LO,
TANKING (PANEL 2) is illuminated AMBER.

MFT Monitor FRCP.

EPPT Monitor PRCP.
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Table 3-16.  Amplified Countdown Procedures (CONT)

CREW
e
STEP POS REQUIREMENT

8 LO, LINE FILLED indicator AMBER. Indicator will illuminate AMBER

after pneumatics ready for chilldlown, LO, storage tank vent valve N-5
closed, and line chilldown not complete (40-second timer not picked up).
If indicator fails to illuminate AMBER and STORAGE TANK VENT
VALVE N-5 indicator is illuminated AMBER, continue countdown and
observe LO, LINE FILLED indicator illuminates GREEN 40 seconds after
PNEUMATICS IN PHASE 1l GREEN. If STORAGE TANK VENT
VALVE N-5 indicator is not illuminated AMBER, abort a nontactical count-
down or sce table 4-13, item | if during a tactical countdown.

MCCC Observe LO, LINE FILLED indicator AMBER.
Acknowledge announcements:

- .: BMAT: “AIRBORNE FILL & DRAIN VALVE GREEN".
b. DMCCC: “PRESSURES STABILIZED AT PHASE H”,

¢c. BMAT: “"LO, TANKING PANELS NORMAL",

DMCCC Announce. “PRESSURES STABLIZED AT PHASE 17, after BMAT has
announced “"AIRBORNE FILL & DRAIN VALVE GREEN".

NOTE
The following is a general summarization of the events occuring
during the LO, loading sequence.

The LO, load sequence is started by the pneumatics ready for chilldown
signal. LO, LINE FILLED indicator illuminates AMBER. a 40-second
timer starts, N-5 and N-4 valves close, and L-1. [.-2, N-50, N-1, and air-
borne fill-and-drain valves open.

Opening of valve N-I pressurizes the LO. storage tank to approximately
25 PSI, forcing LO; through the loading system into the missile and chilling
down the loading lines. At the expiration of the 40-second timer, LO, LINE
FILLED indicator illuminates GREEN, RAPID LO, LOAD indicator illu-
minates AMBER, and valve N-2 opens.

Opening of valve N-2 allows the transfer pressure to the LO, storage tank
to increase to approximately 135 PSI, which rapid loads the missile at ap-
proximately 5500 GPM. When the 95% sensor in the missile becomes wet.
RAPID LO, LOAD indicator illuminates GREEN, FINE LO, LOAD indi-
cator illuminates AMBER L-2 closes, and 1.-50 opens.

When the 99% sensor in the missile becomes wet. FINE LO. LOAD indi-
cator illuminates GREEN, L-1, airborne fill-and-drain valve, N-1, N-2, and
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Table 3-16. Amplitied Countdown Procedures (CONT)

CREW

STEP POS REQUIREMENT

8 N-3 (if open) close. Valves L-16 and N-60 open and a 90-second line drain
(CONT) timer starts. At the same time, topping continues through the booster engine
turbopump by way of L-50 and L-60. When the 99.25% sensor in the missile
becomes wet L-50 closes and 15 seconds later L-60 closes.

When the 90-second timer runs out L-16 and N-60 close and the LO.
loading lines are vented through N-80, which opens at this time for 40
seconds. As the LO. in the missile boils off, successive topping cycles through
L-60 will continue. The LO, READY indicator illuminates GREEN 50
seconds after FINE LO, LOAD indicator is illuminated GREEN,

BMAT Observe the following:

a. TOPPING TANK VENT VALVE N-4 indicator AMBER. If indicator
fails to illuminate AMBER, abort is required during a nontactical countdown.
or see table 4-13, item 2 if during a tactical countdown.

b. STORGAE TANK PRESS VALVE N-I indicator GREEN. The indi-
cator may return to AMBER after illuminating GREEN until RAPID LO.
LOAD indicator illuminates AMBER. If indicator fails to illuminate GREEN,
at least momentarily, prior to RAPID LO. LOAD indicator AMBER, during
a nontactical countdown abort is required. Continue a tactical countdown,
however, close observation of LO. loading is required.

c. RAPID LOAD VALVE L-2 indicator GREEN. If indicator fails to
iluminate GREEN during a nontactical countdown, abort is required. Tacti-
cal countdown may be continued. Rapid LO, loading may be accomplished
through fine load valve L-1. Maximum allowable hold time will be reduced
2-12 minutes for cach minute of rapid load in excess of 3-Y2 minutes. based
on a minimum ol 2650 gallons of LO. in the topping tank,

d. FINE LOAD VALVE L-1I indicator GREEN. Fine load valve L-1 must
have been open to enable airborne fill-and-drain valve to open. If FINE
LOAD VALVE L-1 indicator fails to illuminate GREEN, during a non-
tactical countdown abort.

¢. TOPPING TANK PRESS. VALVE N-50 indicator GREEN. If indicator
Fai's to illuminate GREEN, abort a nontactical countdown, or see table 4-13,
item 3 il during a tactical countdown,

[. TOPPING CHILL VALVE L-60 indicator GREEN. If indicator fails
to illuminate GREEN, ubort is required during a nontactical countdown.
or sce table 4-13, item 4 il during a tactical countdown,

Announce, "LO. TANKING PANELS NORMAL".

MFT Monitor FRCP.

EPPT Monitor PRCP.
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Table 3-16. Amplified Countdown Procedures (CONT)

CREW e
STE
P POS REQUIREMENT

9 LO, LINE FILLED indicator GREEN, Indicator illuminates GREEN upon
expiration of 40-second line chilldown timer. If indicator fails to illuminate
GREEN within 45 seconds (40 seconds normal) after PNEUMATICS IN
PHASE 1l indicator GREEN, continue countdown only if RAPID LO,
LLOAD indicator illuminates AMBER.

McCcc a. Observe LO, LINE FILLED indicator GREEN.
b. Reset stopwatch.
DMCCC Monitor missile fuel pressure for phase 11,
BMAT Monitor L.LO, TANKING (PANEL 1 and PANEL 2).
MFT Monitor FRCP.
EPPT Monitor PRCP.

10 RAPID LO. LOAD indicator AMBER. Indicator will illuminate AMBER
when 95% sensor is dry and LO. load signal is present. If indicator fails to
illuminate AMBER within 45 scconds (40 seconds normal) after PNEU-
MATICS IN PHASE I indicator GREEN, abort is required.

McCCC a.  Announce. “MARK - RAPID LO, LOAD AMBER™,
b. Start stopwatch to time LO, rapid load sequence.
¢. Acknowledge BMAT announcement, “1LO. TANKING PANELS NOR-
MAL™,
s
i CAUTION |
R i a ol
If the RAPID LO, LOAD and FINE LO, LOAD indicators
illuminate GREEN simultancously, abort is required since a
double LO, sensor failure has occurred.
DMCCC Monitor phase Il pressures.
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Table 3-16. Amplified Countdown Procedures (CONT)

STEP

CREW
POS

REQUIREMENT

10
(CONT)

BMAT

Acknowledge MCCC announcement, “MARK - RAPID LO, LOAD AM-
BER”. Observe LO, TANKING (PANEL | and PANEL 2) for thhe follow-
ing indications:

a. LO, STG TNK PRESSURE indicator AMBER. If indicator fails to
illuminate AMBER shortly after RAPID LO, LOAD indicator illuminates
AMBER, abort a nontactical countdown immediately. This condition indi-
cates a possible pressure switch failure which could cause back-filling the
missile with LO, if an abort is initiated after LO, has been loaded and the
storage tank has not been vented.

b. STORAGE TANK PRESS. VALVE N-1 and STORAGE T ANK
PRESS. VALVE N-2 indicators GREEN. Valve N-2 indicator may cycle
from GREEN to AMBER until the ullage space in the LO, storage tank is
large enough the require valve N-2 to remain open. If valve N-1, N-2, and
N-3 indicators remain AMBER after RAPID LO, LOAD indicator illumi-
nates AMBER, an abort is required.

¢. STORAGE TANK PRESS. VALVE N-3 indicator GKEEN or AMBER.
Valve N-3 indicator will illuminate GREEN only if the LO, transfer pressure
supply falls below 2500 PSI.

Announce, “LO; TANKING PANELS NORMAL".

MFT

Monitor FRCP,

EPPT

Monitor PRCP.

11

MCCC

HELIUM LOAD indicator AMBER. Indicator will illuminate AMBER
when 2-minute helium load delay timer times out, abort external signal is
not present, and pressure in the shrouded helium spheres is less than 2950
PSL. If indicator fails to illuminate AMBER, abort is required during a non-
tactical countdown. If during a tactical countdown, see table 4-14,

Observe HELIUM LOAD indicator AMBER.

DMCCC

Monitor phase II pressures.

BMAT

Monitor LO, TANKING (PANEL 1 and PANEL 2)

MFT

Monitor FRCP.

EPPT

Monitor PRCP.
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CREW
STEP POS REQUIREMENT
12 MISSILE BAT. ACTIVATED indicator GREEN. Indicator will illuminate
GREEN after 2-minute battery sensing timer has picked up and battery out-
put is within specifications. 1If indicator fails to illuminate GREEN, abort
is required. Refer to section V for malfunction procedures.
MCCC Observe MISSILE BAT. ACTIVATED indicator GREEN.
DMCCC Monitor phase Il pressures.
BMAT Monitor LO, TANKING (PANEL 1 and PANEL 2).
MFT Monitor FRCP.
EPPT Monitor PRCP.
13 ENG & MISSILE POWER READY indicator GREEN. Indicator will illumi-
nate GREEN when the following conditions exist:
a. Missile AC and DC loads ready.
b. Engine valve heaters on.
c. (Deleted)
d. Missile battery activated and output voltage within tolerance.
e. Engines are ready.
If indicator fails to illuminate GREEN, abort is required. Refer to section V
for malfunction procedures.
MCCC a. Announce, “ENGINE AND MISSILE POWER READY GREEN".
b. Verify validity of launch order.
DMCCC Verify validity of launch order.
BMAT Monitor LO, TANKING (PANEL 1 and PANEL 2).
MFT Monitor FRCP.
EPPT Monitor PRCP.
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Table 3-16. Amplified Countdown Procedures (CONT)

CREW
STEP POS REQUIREMENT

14 LN, LOAD indicator GREEN. Indicator will illuminate GREEN, provided
rapid load valve 214 has opened, 3-minute LN, load timer has timed out, and
transfer pressure is greater than 75 PSI. If indicator fails to illuminate GREEN
during a tactical countdown, see table 4-11. During a nontactical countdown
abort is required. Refer to section V for malfunction procedures.

MCCC Announce, “LN, LOAD GREEN".
DMCCC Monitor phase Il pressures.
BMAT Stand by to position REMOTE LOCAL switch on LO, TANKING (PANEL
1) to LOCAL if required.
MFT Monitor FRCP.
EPPT Monitor PRCP.

15 AUTOPILOT ON indicator GREEN. Indicator will illuminate GREEN
provided that 400-cycle, 115 VAC, 3-phase power is available at the missile
and the 4-minute autopilot test delay timer is timed out. If indicator fails
to illuminate GREEN, abort is required. Refer to section V for malfunction
procedures.

MCCC Observe AUTOPILOT ON indicator GREEN,
DMCCC Monitor phase II pressures.

BMAT Monitor LO, TANKING (PANEL 1 and PANEL 2).
MFT Monitor FRCP.

EPPT Monitor PRCP.

16 AUTOPILOT TEST indicator AMBER. Indicator will illuminate AMBER
when the 4-minute autopilot test delay timer is timed out, hydraulic pressure
is between 1750 and 2250 PSI, and the 90-second autopilot test timer has

Changed 15 April 1964
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CREW
STEP POS REQUIREMENT
16 not timed out. If the indicator fails to illuminate AMBER, abort is required.
(CONT) Refer to section V for malfunction procedures.
MCCC Observe AUTOPILOT TEST indicator AMBER.
DMCCC Monitor phase II pressures.
BMAT Monitor LO, TANKING (PANEL 1 and PANEL 2).
MFT Monitor FRCP.
EPPT Monitor PRCP.
17 e

CAUTION $

During a nontactical countdown, if L-2 valve indicator fails to
illuminate AMBER within 8 seconds after RAPID LO, LOAD
indicator GREEN, immediately position REMOTE LOCAL
switch on LO, TANKING (PANEL 1) to LOCAL and initiaie
abort. After LO, STG TNK PRESSURE indicator illuminates
GREEN, position REMOTE LOCAL switch to REMOTE. LO,
tank pressure must be carefully monitored during LO, drain be-
cause of the increase of drain flow if valve L-2 is open, If LO,
tank pressure decreases to 2.0 PSI, immediately position REMOTE
LOCAL switch to LOCAL. Return REMOTE LOCAL switck to
REMOTE when LO, tank pressure stabilizes.

During a tactical countdown, if valve L-2 fails to close, allow
countdown to continue. Do not initiate commit start until an
automatic topping sequence is complete, as indicated by L-60
valve indicator cycling from AMBER to GREEN and back to
AMBER.

RAPID LO, LOAD indicator GREEN. Indicator will illuminate GREEN
when the 95% sensor is wet and LO, load signal is still present. RAPID
LO, LOAD indicator should illuminate GREEN approximately 3 minutes
after illuminating AMBER, In a nontactical countdown, abort will be initiated
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CREW
STEP POS REQUIREMENT

17 if RAPID LO, LOAD indicator fails to illuminate GREEN 6 minutes after
(CONT) illuminating AMBER. In a tactical countdown, with the LO, tanking panels
normal, LO, loading may be continued longer than 6 minutes.

MCcCC a. Announce, “MARK - RAPID LO, LOAD GREEN".
b. Stop and restart stopwatch, count aloud up to 8 seconds or until RAPID

LOAD VALVE L-2 indicator AMBER. Continue timing for FINE LO,
LOAD indicator GREEN in approximately 30 seconds.

DMCCC Monitor phase II pressures.

BMAT a. Acknowledge MCCC announcement, “MARK - RAPID LO, LOAD
GREEN",

b. Announce, “L-2 AMBER”. RAPID LOAD VALVE L-2 indicator
should illuminate AMBER within 8 seconds after RAPID LO, LOAD indi-
cator illuminates GREEN. If indicator fails to illuminate AMBER, see
caution above. A tactical countdown shall be allowed to continue. Commit
shall be delayed until a topping cycle has been completed. If L-2 fails to close,
the FINE LO, LOAD indicator will illuminate GREEN sooner than normal.
At FINE LO, LOAD indicator GREEN, fine load valve L-1 will close,
then the airborne fill and drain valve will close, stopping the rapid and fine
load sequence. The airborne fill-and-drain valve is capable of stopping a full
flow rapid load.

c. Observe RAPID TOPPING VALVE L-50 indicator GREEN. If indi-
cator fails to illuminate GREEN, during a training launch, abort is required
due to marginal chilldown of the turbopumps during commit sequence.

d. Continue to stand by REMOTE LOCAL switch on LO, TANKING
(PANEL 1).

MFT Monitor FRCP.

EPPT Monitor PRCP.

18 FINE LO, LOAD indicator AMBER. Indicator will illuminate AMBER
when the 95% sensor is wet, the 99% sensor is not wet, and the LO, load
signal is present. If FINE LO, LOAD indicator fails to illuminate AMBER
and LO, tanking panels are normal, continue countdown for approximately
30 seconds to observe if FINE LO, LOAD indicator GREEN.
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18
(CONT)

MCCC a. Observe FINE LO, LOAD indicator AMBER.

b. Acknowledge BMAT annouhcement, “L-2 AMBER".

DMCCC Monitor phase II pressures.

BMAT Standby at LO, TANKING (PANEL | and PANEL 2).

MFT Monitor FRCP,

EPPT Monitor PRCP.

19

CAUTION |

If FINE LOAD VALVE L-1 indicator fails to illuminate AMBER
within 5§ seconds after FINE LO, LOAD indicator illuminates
GREEN, position REMOTE LOCAL switch on LO, TANKING
(PANEL 1) to LOCAL and start abort. Return REMOTE
LOCAL switch on LO, TANKING (PANEL 1) to REMOTE
when LO, STG TNK PRESSURE indicator illuminates GREEN
and monitor abort sequence. Failure to comply may result in mis-
sile tank overfill and subsequent damage.

FINE LO, LOAD indicator GREEN, Indicator will illuminate GREEN when
95% and 99% sensors are wet and LO, load signal is present. If indicator
fails to illuminate GREEN approximately 30 seconds after RAPID LO,
LOAD indicator has illuminated GREEN, abort is required.

MCCC a. Announce, MARK - FINE LO, LOAD GREEN".

b. Start stopwatch and count aloud up to 5 seconds or until FINE LOAD
VALVE L-1 indicator AMBER. Continue timing until 120seconds have
elapsed. Announce 20 seconds, for timing RAPID TOPPING VALVE L-50
indicator to illuminate AMBER and 120seconds for timing completion of LO,
line drain.

c. Acknowledge BMAT announcement, “L-1 AMBER”,

DMCCC Monitor phase II pressures.
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Table 3-16. Amplified Countdown Procedures (CONT)

CREW

STEP POS REQUIREMENT

19 BMAT a. Acknowledge MCCC announcement, “MARK - FINE LO, LOAD
(CONT) GREEN",

b. Announce, “"L-1 AMBER". Sce caution above.

¢.  Observe the following:

(1) AIRBORNE FILL & DRAIN VALVE indicator AMBER. If indi-
cator fails to illuminate AMBER, the LO, line drain sequence will not start.
The LO, READY indicator will fail to illuminate GREEN and abort will
be required.

(2) DRAIN VALVE L-16 indicator GREEN. _

(3) LINE DRAIN PRES VALVE N-60 indicator GREEN. During a
tactical countdown, if indicators for valves L-16 and N-60 fail to illuminate

GREEN and AIRBORNE FILL & DRAIN VALVE indicator is illuminated
AMBER, LO; line drain shall be accomplished by:

(a) Positioning REMOTE LOCAL switch on LO, TANKING (PAN-
EL 1) to LOCAL.

(b) Positioning L-1 valve switch to OPEN after LO, STG TNK
PRESSURE indicator illuminates GREEN.
(¢) Waiting 2 minutes, then returing L-1 valve switch to CLOSE.

(d) Positioning REMOTE LOCAL switch to REMOTE, Commit se-
quence can now be initiated.

If indicators for valves L-16 and N-60 fail to illuminate GREEN during a
nontactical countdown, abort is required.

(4) RAPID TOPPING VALVE L-50 indicator AMBER. If indi-
cator fails to illuminate AMBER within 20 seconds after FINE LO, LOAD
indicator illuminates GREEN. an immediate abort is required.

MFT Monitor FRCP.

EPPT Monitor PRCP.

20 LO. READY indicator GREEN. Indicator will illuminate GREEN when
99.25% sensor has been wet, airborne fill-and-drain valve is closed, and the
50-second commit delay timer has timed out. If FINE LO. LOAD indicator
illuminates AMBER and remains AMBER after LO, READY indicator
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20 has illuminated GREEN, commit sequence must be started within 10 minutes
(CONT) or abort is required as a malfunction in the LO, topping system is indicated.
If LO, READY indicator fails to illuminate GREEN, abort is required. Refer
to section V for malfunction procedures.
MCCC Announce “LO, READY GREEN".
DMCCC Monitor phase 11 pressures.
BMAT Monitor LO, TANKING (PANEL 1 and PANEL 2).
MFT Monitor FRCP,
EPPT Monitor PRCP.

21 AUTOPILOT TEST indicator GREEN. Indicator will illuminate GREEN
when the 90-second autopilot test timer times out and an autopilot fail signal
is not present. If indicator fails to illuminate GREEN, abort is required.
Refer to section V for malfunction procedures.

MCCC Observe AUTOPILOT TEST indicator GREEN,
DMCCC Monitor phase IT pressures.
BMAT Monitor LO, TANKING (PANEL | and PANEL 2).
MFT Monitor FRCP.
EPPT Monitor PRCP,

22 HELIUM LOAD indicator GREEN. Indicator will illuminate GREEN when
missile shrouded spheres reach a pressure greater than 2950 PSI. If indicator
fails to illuminate GREEN within 8 minutes after being AMBER during a
tactical countdown, see table 4-14. During a nontactical countdown, abort
is required.

MCCC Observe HELIUM LOAD indicator GREEN,
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Table 3-16. Amplified Countdown Procedures (CONT)

CREW
STEP POS REQUIREMENT
22 DMCCC Monitor phase Il pressures.
(CONT)
BMAT Monitor LO, TANK]NG (PANEL 1 and PANEL 2).
MFT Monitor FRCP.
EPPT Monitor PRCP.
23 HYD PNEU & LN, - HE READY indicator will illuminate GREEN when

all of the following conditions exists:
a. Pneumatics in phase II.
b. Helium control charging unit greater than 4500 PSI.
c. Hydraulic pressure within limits.
d. Helium load complete.
e. LN, load complete.
If HYD PNEU & LN, - HE READY indicator fails to illuminate GREEN
during a tactical countdown, see table 4-15. During a nontactical countdown,
abort is required. Refer to section V for malfunction procedures.

MCCC Announce, * HYD PNEU & LN, - HE READY GREEN”.

DMCCC a. Monitor phase II pressures.
b.  After controllers fast reaction checklist is completed and after being re-
lieved at launch control console by BMAT, depress ALCO COMM push-
button and proceed to ALCO COMM/CONTROL panel.

BMAT

4

CAUTION $

If LO, STG TNK PRESSURE indicator is illuminated AMBER
and DRAIN VALVE L-16 or LINE DRAIN PRESS VALVE
N-60 has failed to illuminate AMBER, immediately position RE-
MOTE LOCAL switch on LO, TANKING (PANEL 1) to
LOCAL. After LO, STG TNK PRESSURE indicator illuminates
GREEN, return REMOTE LOCAL switch to REMOTE. Abort
a nontactical countdown. Commit a tactical countdown.

Changed 15 April 1964

3-121

Section 1II




Section III

T.0. 2IM-HGM16F-1

Table 3-16. Amplified Countdown Procedures (CONT)

CREW .
STEP POS REQUIREMENT
23 BMAT 120 seconds after beginning of LO, line drain (FINE LO, LOAD indicator
(CONT) (CONT) GREEN), observe the following:

a. DRAIN VALVE L-16 indicator AMBER. If indicator fails to illuminate
AMBER, see caution above.
b. LINE DRAIN PRES VALVE N-60 indicator AMBER. If indicator
fails to illuminate AMBER. See caution above.
STORAGE TANK VENT VALVE N-5 indicator GREEN or EXTIN-
GUISHED within 30 seconds after DRAIN VALVE L-16 indicator AMBER.
If indicator remains AMBER, abort a nontactical countdown.
d. LINE VENT VALVE N-80 indicator GREEN, Indicator should re-
main GREEN for approximately 40 seconds. If indicator fails to illuminate
GREEN during a nontactical countdown, abort is required.
After observing LO, TANKING (PANEL 1| and PANEL 2) for proper line
drain indications BMAT shall relieve DMCCC at launch control console to
monitor missile tank pressures and’ report countdown timing at 1-minute
intervals.

MFT Monitor FRCP.,

EPPT Monitor PRCP.

24 GUIDANCE READY indicator GREEN. Indicator will illuminate GREEN
when guidance countdown is complete. If indicator fails to illuminate GREEN
within 13 minutes from start countdown the GUIDANCE FAIL indicator
will illuminate RED, see table 4-2, item 10.

MCCC Observe GUIDANCE READY indicator GREEN.

DMCCC When relieved by BMAT proceed to ALCO COMM/CONTROL panel,
open panel, insert key, position COMM switch to TALK, monitor count-
down, and stand by for MISSILE READY indicator to illuminate GREEN.

BMAT Monitor phase II pressures.

MFT Monitor FRCP,
EPPT Monitor PRCP.
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Table 3-16. Amplified Countdown Procedures (CONT)

STEP c;z(;a;v REQUIREMENT

25 FLIGHT CONTROL & R/V READY indicator GREEN. Indicator will
illuminate GREEN when the following conditions exist:

a. Autopilot ready.

b. Guidance ready.

¢. R/V ready.

d. Target selected.

If FLIGHT CONTROL & R/V READY indicator fails to illuminate GREEN,

abort is required. Refer to section V for malfunction procedures.

MCCC Announce, “FLIGHT CONTROL & R/V READY GREEN".

DMCCC Stand by at ALCO COMM/CONTROL panel for MISSILE READY indi-
cator to illuminate GREEN.

BMAT Monitor phase II pressures.

MFT Monitor FRCP.

EPPT Monitor PRCP.

26 READY FOR COMMIT indicator GREEN. Indicator will illuminate GREEN
when the following conditions exist:

a. Engine and missile power ready.
b. Flight control and R/V ready.
¢. HYD-PNEU and LN,-HE ready.
d. LO, ready.

e. Missile lifting system in standby.

If READY FOR COMMIT indicator fails to illuminate GREEN, abort is
required. Refer to section V for malfunction procedures.

MCCC a. Announce, “READY FOR COMMIT GREEN.”
b. Acknowledge EPPT announcement of power condition.

c. Acknowledge deputy announcement, “DEPUTY READY”.
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T.0. 21M-HGM16F-1

Table 3-16. Amplified Countdown Procedures (CONT)

STEP

CREW
POS

REQUIREMENT

26
(CONT)

DMCCC

MISSILE READY indicator will illuminate GREEN when READY for
COMMIT indicator on launch control console illuminates GREEN.,

a., Observe MISSILE READY indicator GREEN.

b. Acknowledge, “DEPUTY READY" when MCCC announces “READY
FOR COMMIT GREEN".

BMAT

Monitor phase II pressures.

MFT

Monitor FRCP.

EPPT

a. Acknowledge M CCC announcement, “READY FOR COMMIT
GREEN,”

b. Announce power condition (single or parallel generator operation.)

27

NOTE
If only one generator is operating, trip FEEDER NUMBER 3
NON-ESSENTIAL BUS CONTROL SWITCH when POWER
INTERNAL indicator illuminates GREEN.,

NOTE
During commit sequence, UTILITY WATER PRESSURE and
SILO WATER CHILLER UNITS MALFUNCTION indicators
may illuminate RED. This is a normal condition if FEEDER
NUMBER 3 NON-ESSENTIAL BUS CONTROL SWITCH
GREEN indicator is illuminated.

! CAUTION |

If wind velocity or wind gust velocity exceeds maximum allowable
anemometer reading measured at a distance of 10 feet above
ground, do not start commit sequence except for tactical launch.
(Refer to classified supplement to this manual.) Failure to comply
may result in structural damage to missile.

| WARNING l

For training launches only, missile flight safety system instrumen-
tation and range safety shall be ready for commit sequence to
start.

NOTE
During missile commit sequence abort may be accomplished by
depressing ABORT pushbutton anytime prior to MISSILE LIFT
UP & LOCKED indicator illuminating GREEN or after ABORT
indicator is illuminated red.
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Table 3-16. Amplified Countdown Procedures (CONT)

CREW

STEP POS REQUIREMENT
27 . - -
(CONT) i CAUTION
If a nuclear blast is detected during countdown, do not start com-
mit sequence until blast conditions (shock wave and effect) are
over.
MCCC a.  Announce, “M-1, CLOSE LCC BLAST CLOSURES".
b. Complete controller fast reaction checklist if launch order was received
when in a hold configuration.
¢. Acknowledge MFT announcement, “BLAST CLOSURES CLOSED".
d. Break COMMIT START key cover seal.
DMCCC Monitor ALCO COMM/CONTROL panel.
BMAT Monitor phase II pressures.
MFT a. Acknowledge MCCC announcement, “M-1, CLOSE LCC BLAST
CLOSURES”.
b. Depress LCC BLAST CLOSURES MANUAL OPERATION CLOSE
pushbutton.
c. Observe the following indications:
(1) LCC AIR INTAKE CLOSED indicator RED.
(2) LCC AIR EXHAUST CLOSED indicator RED.
(3) LCC STAIRWELL AIR EXHAUST CLOSED indicator RED (NA
OSTF-2).
NOTE
If the above indications are abnormal, continue countdown.
d. Announce, “BLAST CLOSURES CLOSED”.
e. Take position at CSMOL.
EPPT Monitor PRCP.

Changed 15 April 1964
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Table 3-16. Amplified Countdown Procedures (CONT)

CREW
STEP POS REQUIREMENT

28 MCCC Announce, “COMMIT START ON MY MARK... MARK” and rotate
COMMIT START key.

DMCCC The ALCO COMM/CONTROL panel COMMIT SWITCH key must be
rotated fully clockwise within 3 seconds after either LCO COMMIT indicator
illuminates GREEN or MCCC “MARK" announcement.

Rotate ALCO COMM/CONTROL panel COMMIT SWITCH key.

BMAT Monitor missile tank pressures. Reset and start stopwatch. Announce commit
timing at I-minute intervals.

MFT Monitor FRCP.
EPPT Monitor PRCP.

29 LAUNCH ENABLED indicator GREEN, Indicator will illuminate GREEN
if launch has been enabled at the command post and alternate command post,
and if the ALCO COMM/CONTROL panel COMMIT SWITCH key
is rotated within 3 seconds after launch control console COMMIT START
key is rotated.

MCCC Observe LAUNCH ENABLED indicator GREEN.,

I DMCCC Monitor ALCO COMM/CONTROL panel.
BMAT Monitor LO, TANKING (PANEL 1 and PANEL 2).
MFT Monitor FRCP.
EPPT Monitor PRCP.

30 POWER INTERNAL indicator AMBER, then GREEN. Indicator will
illuminate AMBER after commit start and before changeover switch ifiternal.
This condition may remain for 60 seconds if the missile inverter has been
running for 5 minutes before commit start. Indicator illuminates GREEN
if internal AC power is within tolerance and the power changeover switch
is internal. If POWER INTERNAL indicator remains AMBER and fails
to illuminate GREEN, abort is required.
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Table 3-16. Amplified Countdown Procedures (CONT)

STEP

CREW

POS REQUIREMENT

30
(CONT)

NOTE
If POWER INTERNAL indicator illuminates AMBER, then
extinguishes, and LO, COMMIT, PNEUMATICS INTERNAL,
and GUIDANCE COMMIT indicators illuminate AMBER, con-
tinue countdown,

MCCC a.  Announce, “MARK - POWER INTERNAL GREEN".

b. Start stopwatch for LO, COMMIT indicator to illuminate GREEN in
approximately 60 seconds.

c. Acknowledge EPPT announcement, “NONESSENTIAL POWER OFF",

DMCCC At MCCC announcement “MARK-POWER INTERNAL GREEN"™ or when
COMMIT IN PROGRESS indicator illuminates GREEN return to launch
control console and relieve BMAT after phase Ill pressures have stabilized.

BMAT a. Acknowledge MCCC announcement. “MARK - POWER INTERNAL
GREEN™, ’

b. Observe RAPID TOPPING VALVE L-50 indicaator GREEN. If indi-
cator fails to illuminate GREEN during a training launch, abort is required
because of possible low head pressure at the turbopumps which may result
due to improper chilldown.

MFT Monitor FRCP,

EPPT a. Acknowledge MCCC announcement, “MARK - POWER INTERNAL
GREEN™,

b. If only one generator is operating, position FEEDER NUMBER 3
NON-ESSENTIAL BUS CONTROL SWITCH to TRIP and observe FEED-
ER NUMBER 3 NON-ESSENTIAL BUS CONTROL SWITCH GREEN
indicator illuminates.

c. Announce, “NONESSENTIAL POWER OFF” (if accomplished).

31

PNEUMATICS INTERNAL indicator AMBER. Indicator will illuminate
AMBER when missile power is internal and pneumatics has been selected
for phase 11l pressures, and pneumatics is not internal. If indicator fails to
illuminate AMBER and LO, tank pressure is not rising, ABORT is required.

MCCC a. Observe PNEUMATICS INTERNAL indicator AMBER.

b. Acknowledge BMAT announcement, “LLO, PRESSURE RISING NOR-
MALLY", I
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T.0. 21M-HGM16F-1

Table 3-16. Amplified Countdown Procedures (CONT)

CREW

STEP POS REQUIREMENT
31 DMCCC Stand by to relieve BMAT.
(CONT)

BMAT After observing RAPID TOPPING VALVE L-50 indicator illuminated
GREEN:
a. Observe LO, tank pressure rising.
b. Announce, “L.O, PRESSURE RISING NORMALLY". LO, tank pres-
sure may increase to approximately 29 to 30 PSI during LO, COMMIT
indicator illuminated AMBER. This indicates that LO, commit loading is
in progress. Tank pressure will decrease to normal flight pressure after rapid
topping sequence is complete.

MFT Monitor FRCP.

EPPT Monitor PRCP.

32 GUIDANCE COMMIT indicator AMBER. Indicator will illuminate AMBER
when guidance is on memory, as verified by the countdown group, and is
not inertial. If GUIDANCE COMMIT indicator fails to illuminate AMBER
and LO, COMMIT indicator fails to illuminate GREEN., abort is required.

MCCC Observe GUIDANCE COMMIT indicator AMBER.
DMCCC Stand by to relieve BMAT.

BMAT Announce. “LO, PRESSURE 25 PSI".

MFT Monitor FRCP.

EPPT Monitor PRCP.

33 LO; COMMIT indicator AMBER. Indicator will illuminate AMBER if missile

power is internal and the 60-second missile lift delay timer is not picked up.
MCCC a. Observe LO, COMMIT indicator AMBER.
b. Acknowledge BMAT announcement “LO, PRESSURE 25 PSI".
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Table 3-16. Amplified Countdown Procedures (CONT)

CREW
STEP POS REQUIREMENT
33 DMCCC Stand by to relieve BMAT.
(CONT)
BMAT Monitor phase IIl pressures.
MFT Monitor FRCP and TV.

EPPT Monitor PRCP.

34 PNEUMATICS INTERNAL indicator GREEN. Indicator will illuminate
GREEN if pneumatics are internal after phase III pressure are attained plus
5 seconds. If indicator fails to illuminate GREEN, abort is required.

MCCC a. Announce, “PNEUMATICS INTERNAL GREEN",

b. Acknowledge BMAT announcement, “TANK PRESSURES STABIL-
1ZED AT PHASE III".

DMCCC Stand by to relieve BMAT.

BMAT a. Observe missile tank pressures stabilized at flight pressures (LO, tank
pressure 23.0 to 29.0 PSI, differential pressure greater than 5 PSI, and fuel
tank pressure 59.5 to 65.6 PSI).

b. Acknowledge MCCC announcement “PNEUMATICS INTERNAL

GREEN".

¢. Announce, “TANK PRESSURES STABILIZED AT PHASE III".
MFT Monitor FRCP and TV.

EPPT Monitor PRCP.

35 LO, COMMIT indicator GREEN. Indicator will illuminate GREEN after
expiration of the 60-second missile lift commit delay timer and commit inter-
nal. The LO, commit signal also starts a 165-second missile lift not up and
locked timer, and initiates a pulsating reset signal to the propellant utilization
computer assembly which continues until abort is initiated or until missile
lift off has been accomplished. If indicator fails to illuminate GREEN, abort
is required.

Changed 15 April 1964
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Table 3-16. Amplified Countdown Procedures (CONT)

STEP

CREW
POS

REQUIREMENT

35
(CONT)

McCCC

D
CAUTION j

During launcher platform up-run, if an emergency occurs which
requires launcher platform to be manually stopped and immediate
down-run is not desired, position RESET PROGRAMMER key
switch to ON and depress ABORT pushbutton. When down-run
is desired, position RESET PROGRAMMER key switch to OFF.

Observe LO, COMMIT indicator GREEN.

DMCCC

Relieve BMAT at launch control console and monitor flight pressures.

BMAT

Monitor commit sequence.

MFT

Prepare to monitor missile lifting sequence.

EPPT

Monitor PRCP.

36

MCCC

NOTE
If more than 165 seconds have elapsed since LO, COMMIT indi-
cator illuminated GREEN and MISSILE LIFT UP & LOCKED
indicator has not illuminated GREEN, ABORT indicator will
illuminate AMBER.

MISSILE UP & LOCKED indicator AMBER. Indicator will illuminate AM-
BER when launcher platform is not up and locked and site is soft. If indicator
does not illuminate AMBER, monitor missile lifting system on TV. If silo
overhead doors are opening or open and normal missile lift is apparent, wait
for MISSILE LIFT UP & LOCKED indicator GREEN and continue count-
down,

a. Announce, “MISSILE LIFT UP & LOCKED AMBER”.

b. Acknowledge MFT announcement, “CSMOL NORMAL".

DMCCC

Monitor flight pressures.
NOTE
After PNEUMATICS INTERNAL indicator has illuminated
GREEN, the pressurization RAISE and LOWER pushbuttons
are ineffective unless ABORT pushbutton is depressed and ABORT
EXTERNAL indicator has illuminated AMBER.
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Table 3-16. Amplified Countdown Procedures (CONT)

STEP

CREW

POS REQUIREMENT

36
(CONT)

BMAT Monitor commit sequence.

MFT a. Acknowledge MCCC announcement, “MISSILE LIFT UP & LOCKED
AMBER”.
b. Observe the following on CSMOL:

(1) HYDRAULIC 40 HP PUMP PRESSURE indicator GREEN.

(2) CRIB VERTICAL LOCK indicator GREEN approximately 6 to 9
seconds after MISSILE LIFT UP & LOCKED indicator AMBER.

(3) CRIB HORIZONTAL LOCK indicator GREEN approximately 9
to 15 seconds after MISSILE LIFT UP & LOCKED indicator AMBER

(4) SILO DOORS OPEN indicator GREEN approximately 20 to 45
seconds after MISSILE LIFT UP & LOCKED indicator AMBER.

(5) LAUNCHER PLATFORM CREEP DISABLED indicator extin-
guished simultaneously with SILO DOORS OPEN indicator GREEN,

c. Announce, “CSMOL NORMAL".

EPPT Monitor PRCP.

37

PROGRAMMER ARMED indicator AMBER. Indicator will illuminate
AMBER with programmer armed signal present 70 seconds after missile lift
commit start.

PROGRAMMER ARMED indicator GREEN. Indicator will illuminate
GREEN when flight programmer is armed.

MCCC Observe PROGRAMMER ARMED indicator AMBER to GREEN.

DMCCC Monitor flight pressures.

BMAT Monitor commit sequence.

MFT Monitor TV and CSMOL.

EPPT Monitor PRCP.
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Table 3-16. Amplified Countdown Procedures (CONT)

STEP

CREW
POS

REQUIREMENT

38

MCCC

MISSILE LIFT UP & LOCKED indicator GREEN. Indicator will illuminate
GREEN when missile lift is up and locked. The missile lift up and locked
signal completes the commit lockup summary which starts the 15-second
abort timer. If indicator does not illuminate GREEN, monitor missile lifting
system on TV for missile lift motion and wait for ABORT indicator to illumi-
nate AMBER or MISSILE LIFT FAIL indicator to illuminate RED.

% § CAUTION

If ABORT mdu_atnr illuminates AMBER, initiate _abort sequence,

[If abort sequence is not initiated within 15 seconds _after MISSILE
LIFT UP & LOCKED indicator has illuminated GREEN, depress
EMERGENCY pushbutton. Use nomogram (LO, or LN, as
apphcablé) éontamed in section VI to determine boiloff time.

Manual control of LO, tank pressure shall be established at the

HCU. Remove missile lifting system from automatic sequence
control by positioning RESET PROGRAMMER key to ON.

Announce, “MISSILE LIFT UP & LOCKED GREEN™,

DMCCC

NOTE
After MISSILE LIFT UP & LOCKED indicator has illuminated
GREEN, the EMERGENCY pushbutton is enabled after 15 sec-
onds or by depressing ABORT pushbutton after ABORT indicator
illuminates RED.

BMAT

Monitor commit sequence.

MFT

a. Acknowledge MCCC announcement, “MISSILE LIFT UP & LOCKED
GREEN".
b. Observe the following indications on CSMOL:

(1) LAUNCHER PLATFORM UP COMPLETED RUN AND
LOCKED indicator GREEN,

(2) HYDRAULIC 40 HP PUMP ON indicator WHITE.

EPPT

Monitor PRCP,
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Table 3-16. Amplified Countdown Procedures (CONT)

CREW
STEP POS REQUIREMENT
39 GUIDANCE COMMIT indicator GREEN., Indicator illuminates GREEN
when guidance goes on inertial, which should occur within 1 second after
MISSILE LIFT UP & LOCKED indicator illuminates GREEN.,
MCCC Observe GUIDANCE COMMIT indicator GREEN.,
DMCCC Monitor flight pressures.
BMAT Monitor commit sequence.
MFT Monitor TV and FRCP.
EPPT Monitor PRCP,
40 ENGINE START indicator AMBER to GREEN. Indicator illuminates
GREEN if the following conditions exist:
a. Guidance on inertial.
b. Engines not cut off.
c. Abort not started
d. Commit lockup.
MCCC Observe ENGINE START indicator GREEN,
DMCCC Monitor flight pressures.
BMAT Monitor commit sequence.
MFT Monitor TV and FRCP.
EPPT Monitor PRCP.
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Table 3-16. Amplified Countdown Procedures (CONT)

STEP

CREW
POS

REQUIREMENT

41

MCCC

MISSILE AWAY indicator GREEN. Indicator illuminates GREEN when
missile rises 1 inch.

a. Announce, “MISSILE AWAY” or “ABORT RED".
b. Acknowledge EPPT announcement, “NONESSENTIAL POWER ON",

c. If nontactiacl launch was performed (VAFB), refer to postlaunch
securing procedures contained in T.O. 2IM-HGM16F-3CL-1.

d. If a tactical launch was performed, refer to postlaunch abort procedures
(tactical) contained in table 3-18.

e. If launch was not performed, refer to abort procedures contained in
table 3-17.
NOTE
Launch or abort report should be made to command post as soon
as practical.

DMCCC

a. Stop stopwatch.

b. Log Zulu Time of missile away.

BMAT

Stand by

MFT

Stand by

EPPT

a. Acknowledge MCCC announcement, “MISSILE AWAY” or “ABORT
RED”,

b. Verify nonessential power on by observing FEEDER NUMBER 3 NON-
ESSENTIAL BUS CONTROL SWITCH RED indicator is illuminated. If
red indicator is not illuminated, position FEEDER NUMBER 3 NON-
ESSENTIAL BUS CONTROL SWITCH to CLOSE and observe red indicator
illuminates.

c. Announce, “NONESSENTIAL POWER ON”.
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Table 3-17. Amplified Abort Procedures

step | CREW REQUIREMENT
POS
NOTE
Normal indications shall be announced as specified in this table.
Abnormal or emergency indications shall be announced in all
instances, and actions necessary to return systems to a safe con-
figuration following referecned tables shall be initiated.
NOTE
If ABORT pushbutton is depressed prior to MISSILE LIFT UP
& LOCKED indicator illuminating AMBER, SITE HARD and
ABORT EXTERNAL indicators will illuminate GREEN and
LO. DRAIN COMPLETE indicator will illuminate AMBER im-
mediately. The DMCCC will immediately start timing the LO,
drain sequence.
NOTE
If launcher platform is within 33 inches of the up-and-locked posi-
tion, pressurization system must be in the automatic mode and
LO, tank pressure greater than 8 PSI before launcher platfrom
lowering sequence will begin,
NOTE
If launcher platform is observed to stop during lowering sequence
prior to DOWN COMPLETED RUN AND LOCKED indicator
on CSMOL illuminating GREEN, see table 4-16.
1 MCCC When abort is to be initiated:
a. Announce, “ABORT START".
b. Depress ABORT pushbutton.
c. Acknowledge EPPT announcement, “NONESSENTIAL POWER ON”.
DMCCC Monitor abort.
BMAT Monitor abort.
MFT Monitor abort.
EPPT a. Verify nonessential power on by observing FEEDER NUMBER 3 NON-

ESSENTIAL BUS CONTROL SWITCH RED indicator is illuminated, If
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Table 3-17. Amplified Abort Procedures (CONT)

STEP

CREW
POS

REQUIREMENT

1
(CONT)

EPPT
(CONT)

red indicator is not illuminated, position FEEDER NUMBER 3 NON-
ESSENTIAL BUS CONTROL SWITCH to CLOSE and observe red indi-
cator illuminates,

b. Announce, “NONESSENTIAL POWER ON",

MCCC

& | WARNING l

If abort sequence fails to start or LP fails to lower, if boiloff valve
is closed, immediately depress EMERGENCY pushbutton. After
LO, tank pressure decreases to phase 11, depress AUTOMATIC
pushbutton. Enable boiloff valve periodically to relieve pressure
when LO, tank pressure increases to 12 PSI. Continue with this
procedure until appropriate emergency table directs otherwise.

ABORT COMPLETE indicator AMBER. Indicator illuminates AMBER
when countdown has started, ABORT pushbutton has been depressed, abort
is not complete, and when one or more of the following conditions exist:
Guidance not inertial, engines not started, or not commit lockup, or engine
cut off, If indicator fails to illuminate AMBER and standby status patch indi-
cators fail to extinguish. abort sequence has failed to start. The MCCC will
direct A-1 to position REMOTE LOCAL switch on LO, TANKING
(PANEL 1) to LOCAL. After LO, tanking panels are in local, MCCC will
refer to the point in countdown when abort was initiated and proceed to
table 4-10 and enter the table at the applicable point:

a. Countdown start to PNEUMATICS IN PHASE Il indicator GREEN,
enter at action 4.

b. PNEUMATICS IN PHASE II indicator GREEN to COMMIT START,
enter at action 3.

c¢. From commit start to MISSILE LIFT UP & LOCKED indicator AMBER,
enter at action 2, step 3.

d. From MISSILE LIFT UP & LOCKED indicator AMBER to GREEN,
enter at action 1.

Observe ABORT COMPLETE indicator AMBER.

DMCCC

a. Log start-abort time.

b. If MISSILE LIFT UP & LOCKED indicator was not illuminated AMBER
start timing LO, drain sequence.
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Table 3-17. Amplified Abort Procedures (CONT)

Section 111

CREW 3
STEP POS REQUIREMENT
2 BMAT a. (Deleted)
(CONT)
b.  Monitor abort sequence and observe television for start of launcher plat-
form down motion.
MFT P rarse s rrres
§ CAUTION
If HYDRAULIC 40 HP PUMP PRESSURE indicator on CSMOL
extinguishes during the launcher platform down run sequence,
position RESET PROGRAMMER key to ON and depress HY-
DRAULIC 40 HP PUMP OFF pushbutton. See table 4-16 for
emergency procedures.
Observe the following indications on CSMOL:
a. HYDRAULIC 40 HP PUMP PRESSURE indicator GREEN.
b. LAUNCHER PLATFORM UP COMPLETED RUN LOCKED indi-
cator extinguished. Indicator should extinguish approximately 1 to S seconds
after ABORT COMPLETE indicator AMBER, signifying launcher platform
down sequence has started.
EPPT Monitor PRCP.
3

NOTE
If MISSILE LIFT UP & LOCKED indicator has illuminated
GREEN and boiloff valve cannot readily be observed, the EMER-
GENCY pushbutton shall be depressed 35 seconds after SITE
HARD indicator AMBER, or, if boiloff valve is monitored on
television, the EMERGENCY pushbutton shall be depressed when
launcher platform lowers approximately 7-%% feet out of the up-
locks.

NOTE
If MISSILE LIFT UP & LOCKED indicator was illuminated
AMBER but not GREEN, place pressurization system is EMER-
GENCY if or when launcher platform is below 33 inches of the
up-and-locked position and the boiloff valve is above the silo cap.
Return pressurization system to AUTOMATIC when the boiloff

valve reaches the silo cap. If boiloff valve fails to open, see table
4-17.

Changed 15 April 1964
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Table 3-17. Amplified Abort Procedures (CONT)

CREW
STEP POS REQUIREMENT
3 SITE HARD indicator AMBER. Indicator illuminates AMBER when a
(CONT) MLS sequence 2 or 3 has started, abort has started, not site hard, and launcher
platform has started to lower. If the indicator fails to illuminate AMBER,
observe launcher platform for down motion. If no motion is observed, see
table 4-16.
MCCC a. Observe SITE HARD indicator AMBER.
b. Start stopwatch to time opening and closing of boiloff valve.
DMCCC Monitor missile tank pressures and control the Boiloff valve.
BMAT Monitor abort sequence.
MFT Observe launcher platform lowering .
EPPT Monitor PRCP.
4

* § CAUTION

A minimum of 20 PSI differential pressure between LO, and fuel
tank pressure gauges must be maintained with a full LO, load.
While the launcher platform is in the lowering sequence, LO, tank
pressure may be controlled only by opening and closing the boiloff
valve. During this period of time, the LO, tank derives pressuri-
zation from LO, boiloff. No manual control of the fuel tank is
possible at this time. fuel tank pressure decays below 53 PSI, the
helium control charging unit will supply regulated helium pressure
to maintain fuel tank pressure at approximately 53 PSI. Failure
to maintain proper differential pressure may result in bulkhead
reversal and possible loss of missile.

NOTE
If the boiloff valve cannot be readily observed, the AUTOMATIC
pushbutton shall be depressed 5 minutes 35 seconds after SITE
HARD indicator illuminates AMBER, or if monitored on televi-
sion, when the boiloff has lowered to ground level.

NOTE
If boiloff valve fails to close when AUTOMATIC pushbutton is
depressed, allow down sequence to continue.
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Table 3-17. Amplified Abort Procedures (CONT)

CREW
STEP POS REQUIREMENT
4 ABORT EXTERNAL indicator AMBER. Indicator will illuminate AMBER
(CONT) when abort has been started, not abort external, and launcher platform down
and locked. If indicator fails to illuminate AMBER, see table 4-16.
MCCC Observe ABORT EXTERNAL indicator AMBER.
DMCCC Monitor missile tank pressure gauges for phase II.
BMAT Monitor LO, TANKING (PANEL 1 and PANEL 2).
MFT Observe LAUNCHER PLATFORM DOWN COMPLETED RUN AND
LOCKED indicator GREEN,
EPPT Monitor PRCP.

5 PNEUMATICS IN PHASE I indicator AMBER. Indicator will illuminate
AMBER when launcher platform is down and locked and pneumatics not in
phase T.

MCCC Observe PNEUMATICS IN PHASE 1 indicator AMBER.
DMCCC Observe LO. tank pressure decreases to approximately 4 PSI and fuel tank
pressure rapidly increases to approximately 63.9 PSI (phase I1).
BMAT Monitor LO, TANKING (PANEL | and PANEL 2).
MFT Monitor CSMOL and FRCP.
EPPT Monitor PRCP.

6 ABORT EXTERNAL indicator GREEN. Indicator will illuminate GREEN
when launcher platform is down and locked, abort has been started, pneu-
matics in phase II selected, missile power not internal, and missile not away.
If indicator fails to illuminate GREEN, observe LO, DRAIN COMPLETE
indicator to illuminate AMBER.

MCCC Announce, “ABORT EXTERNAL GREEN".

3-139

Section 111




Section ITI T.0. 21M-HGM 1 6F-1
Table 3-17. Amplified Abort Procedures (CONT)
STEP CREW REQUIREMENT
POS
6 MCCC Acknowledge DMCCC announcement, “PRESSURES STABILIZED IN
(CONT) (CONT) PHASE I1".

DMCCC Monitor missile tank pressures for phase Il pressures.
Announce, “"PRESSURES STABILIZED IN PHASE II” after MCCC an-
nounces ABORT EXTERNAL GREEN,

BMAT Observe LO, TANKING (PANEL 1 and PANEL 2) for the following indi-
cations:
a. STORAGE TANK VENT VALVE N-5 indicator extinguished or
GREEN.

NOTE
The following indications will not occur until LO, storage tank
pressure decreases to less than 25 PSI.
b. LO, STG TNK PRESSURE indicator GREEN,
c. DRAIN VALVE L-16 indicator GREEN.,
d. AIRBORNE FILL & DRAIN VALVE indicator GREEN,
MFT Monitor CSMOL and FRCP.

EPPT Monitor PRCP,

7 HELIUM VENT COMPLETE indicator AMBER. Indicator will illuminate
AMBER when inflight helium bottle pressure is above 50 PSI, bottles are
venting, and abort external signal is present. If indicator fails to illuminate
AMBER, the EMERGENCY pushbutton shall be depressed and phase 11
pressure maintained. After LO, DRAIN COMPLETE indicator illuminates
GREEN, a manual abort shall be performed (table 4-10, action4). HELIUM
VENT COMPLETE indicator will remain AMBER approximately 17
minutes before illuminating GREEN,

MCCC Observe HELIUM VENT COMPLETE indicator AMBER.
DMCCC Monitor missile tank pressures.
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Table 3-17. Amplified Abort Procedures (CONT)

CREW

STEP POS REQUIREMENT

7 BMAT Monitor LO, TANKING (PANEL | and PANEL 2).
(CONT)

MFT Monitor CSMOL and FRCP.

EPPT Monitor PRCP.

% §TCAUTION §

If LO, DRAIN COM_PLETE indicator 1]Ium1ndte-, GREEN less
‘than 40 mmutu _after being AMBER del’LSS 'EMERGENCY
'pushbutlon maintain fuel tank pressures greater than 53 PSI,
and pcrform manu.ll dbOI’l (table 4-10, action '%) Failure to comply
‘will allow the PSC to go to phase 1 pressures which may cause
bulkhead reversal and possible loss of missile. The LO, drain
sequence must be closely monitored.

NOTE
A rise in missile fuel tank pressure, as indicated on FUEL TANK
pressure gauge in pressurization patch, should occur approximately
25 to 29 minutes after LO, DRAIN COMPLETE indicator AM-
BER. This pressure rise indicates than LO, or LN, has drained
sufficiently to uncover the bulkhead. The DMCCC should monitor
the rise in pressure and notify the MCCC,

LO, DRAIN COMPLETE indicator AMBER. Indicator will illuminate
AMBER when drain valve L-16 is not closed, launcher platform is down
and locked, abort external signal is present, LO, tank pressure is not less
than 1.65 PSI, and missile is not away. If indicator fails to illuminate AMBER,
depress EMERGENCY pushbutton, maintain phase 1l pressures, and sce
table 4-10, action 3.

MCCC Announce, “MARK - LO, DRAIN COMPLETE AMBER".

Acknowledge BMAT announcement, “LO, TANKING PANELS NOR-
MAL”. '

DMCCC a. Start timing LO, drain (LO, drain time 45 minutes).

b. Monitor pressure gauges for phase II pressures and notify MCCC when
fuel tank pressure rises, indicating that LO, or LN, has drained off the bulk-
head.
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Table 3-17. Amplified Abort Procedures (CONT)

CREW |
STEP POS REQUIREMENT
8 BMAT a.  Monitor drain sequence on LO; TANKING (PANEL 1 and PANEL 2).
(CONT)

b. Announce, “LO, TANKING PANELS NORMAL",

MFT Observe the following indications as they occur on CSMOL:
a. SILO DOORS OPEN indicator extinguished.
b. SILO DOORS CLOSE indicator GREEN,
c. CRIB HORIZONTAL LOCK indicator extinguished.
d. CRIB HORIZONTAL UNLOCK indicator GREEN.
e. CRIB VERTICAL LOCK indicator extinguished.
f. All indicators extinguished.

EPPT Monitor PRCP.

9 SITE HARD indicator GREEN. Indicator will illuminate GREEN with
launcher platform down and locked and site hard signals present. If indicator
fails to illuminate GREEN, observe HYDRAULIC 40 HP PUMP PRES-
SURE indicator on CSMOL. If HYDRAULIC 40 HP PUMP PRESSURE
indicator is extinguished RESET PROGRAMMER key switch on CSMOL
shall be positioned to ON, 40 HP pump shall be stopped, and malfunction
troubleshooting performed after LO, drain COMPLETE indicator is illumi-
nated GREEN. If HYDRAULIC 40 HP PUMP PRESSURE indicator is
GREEN, manually close silo overhead doors (table 4-10, action 2, step 2
only).

MCCC a. Announce, “SITE HARD GREEN™",
b. Announce, “M-1, OPEN LCC BLAST CLOSURES.
c.  Acknowledge MFT announcement, “LCC BLAST CLOSURES OPEN”.
d. Announce, if both generators are operating, “L-1, SHUT DOWN ONE
GENERATOR",
e. Acknowledge EPPT announcement, “GENERATOR SHUT DOWN".
DMCCC Monitor missile tank pressures.
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Table 3-17. Amplified Abort Procedures (CONT)

CREW
STEP POS REQUIREMENT
9 BMAT Monitor drain sequence on LO, TANKING (PANEL 1 and PANEL 2).
(CONT)
MFT a. Acknowledge MCCC announcement, “M-1, OPEN LCC BLAST
CLOSURES".
b. Depress LCC BLAST CLOSURE MANUAL OPERATION OPEN
pushbutton on FRCP. Observe LCC AIR INTAKE OPEN. LCC AIR
EXHAUST OPEN, and LCC STAIRWELL AIR EXHAUST OPEN (NA
OSTF-2) indicators are illiuminated GREEN.
c. Announce, “LCC BLAST CLOSURES OPEN".
EPPT a. Acknowledge MCCC announcement, “L-1, SHUT DOWN ONE GEN-
ERATOR”,
b. Shut down one generator at PRCP, if both generators are operating, in
accordance with table 3-11, item 2.
c. Announce, "GENERATOR SHUTDOWN™,

10 HELIUM VENT COMPLETE indicator GREEN. Indicator illuminates
GREEN when pressure in inflight helium spheres has been less than 50 PSI
for more than 10 minutes. If indicator does not illuminate GREEN, the
EMERGENCY pushbutton shall be depressed and phase 11 pressures shall
be maintained. After LO, DRAIN COMPLETE indicator illuminates GREEN,
a manual abort shall be performed (table 4-10, action 4).

MCcCC Observe HELIUM VENT COMPLETE indicator GREEN.,
DMCCC Monitor missile tank pressures.

BMAT Monitor abort sequence.

MFT Monitor FRCP.

EPPT Monitor PRCP.
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Table 3-17. Amplified Abort Procedures (CONT)

CREW
STEP POS REQUIREMENT

11 LO, DRAIN COMPLETE indicator GREEN. Indicator illuminates GREEN
when valve L-16 is closed and the 45-minute timer has expired. If indicator
does not illuminate GREEN 50 minutes after illuminating AMBER position
REMOTE LOCAL switch on LO, TANKING (PANEL 1) to LOCAL. A
manual abort shall then be performed (table 4-10, action 4). If indicator
illuminates GREEN prior to 40 minutes of LO, drain, The DMCCC shall
immediately depress EMERGENCY pushbutton and maintain phase 11
pressures. A manual abort shall then be performed (table 4-10, action 3).

MCCC Announce, “LO, DRAIN COMPLETE GREEN”,
DMCCC a. Acknowledge MCCC announcement, “LO, DRAIN COMPLETE
GREEN".
b. Observe fuel tank pressure is decreasing to phase I pressure. Fuel tank
pressure will decrease at a steady rate to approximately 12 PSIL
BMAT Observe the following indication on LO, TANKING (PANEL 2).
b. AIRBORNE FILL & DRAIN VALVE indicator AMBER.
a. DRAIN VALVE L-16 indicator AMBER.
MFT Monitor FRCP.
EPPT Monitor PRCP.

12 HYDRAULIC SYSTEM OFF indicator AMBER. Indicator illuminates
AMBER with LO, drain complete signal present and hydraulic pressure
greater than 1750 PSI.

MCCC Observe HYDRAULIC SYSTEM OFF indicator AMBER.
DMCCC Monitor missile tank pressures for phase I pressures.
BMAT Monitor abort sequence.

MFT Monitor FRCP.

EPPT Monitor PRCP.
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Table 3-17. Amplified Abort Procedures (CONT)

CREW .
STEP POS REQUIREMENT

13 HYDRAULIC SYSTEM OFF indicator GREEN. Indicator illuminates
GREEN when LO; drain complete signal is present, oil not evacuated, and
hydraulic pressure less than 1750 PSI. If indicator fails to illuminate GREEN,
position HPU circuit breaker on essential motor control center on silo level
2 to OFF.

MCCC Observe HYDRAULIC SYSTEM OFF indicator GREEN.
bDMcCccC Monitor missile tank pressures for phase I pressures.
BMAT Monitor abort sequence.

MFT Monitor FRCP,

EPPT Monitor PRCP.

14 PNEUMATICS IN PHASE 1 indicator GREEN. Indicator illuminates
GREEN when LO, drain is complete and pneumatics is in phase 1. If indi-
cator fails to illuminate GREEN, depress EMERGENCY pushbutton, adjust
pressures to phase 1. and return system to automatic. If system fails to return
to phase 1, see table 4-10, action 4, step 3.

MCCC Observe PNEUMATICS IN PHASE | indicator GREEN.
Acknowledge DMCCC announcement, “TANK PRESSURES STABILIZED
IN PHASE I".
DMCCC a.  Monitor missile tank pressures for phase 1 pressures.
b.  Announce, “TANK PRESSURE STABILIZED IN PHASE I".
BMAT Monitor abort sequence.
MFT Monitor FRCP.
EPPT Monitor PRCP.
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Table 3-17. Amplified Abort Procedures (CONT)

CREW
STEP POS REQUIREMENT
15 ABORT COMPLETE indicator GREEN. Indicator illuminates GREEN
when start abort signal is present, not start countdown, and not ready for
countdown.
MCCC Announce “ABORT COMPLETE GREEN".
DMCCC Monitor missile tank pressures.
BMAT Stand by.
MFT Stand by.
EPPT Stand by.
16 NOTE
If abort sequence was started prior to commit start, the hydraulic
pumping unit shall be shut down by depressing HYD PUMP STOP
pushbutton on HYDRAULIC (PANEL 1) on control-monitor
group 2 of 4 on silo level 3.
MCCC a. Announce, “ABORT COMPLETE".

b. Direct silo safety inspection.

c¢. Perform shutdown (as applicable).

NOTE
Ambient helium bottle will retain pressure for approximately 2
hours to provide purge pressure to booster engine turbopump
seals before automatically venting. Gaseous oxygen vent fan and
engine thrust section heaters will continue to operate during this

period.
i CAUTION

Missile battery must be removed within 10 hours after activation,
failure to comply will result in overheating of the battery and
possible fire.
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Table 3-17. Amplified Abort Procedures (CONT)

Section IIT

STEP

CREW

POS REQUIREMENT

16
(CONT)

MCCC
(CONT)

NOTE
If missile guidance system was in aligned status when abort was
initiated, the system must be removed from aligned status and re-
aligned before another countdown can be initiated. Refer to table
3-9. (Sight tube must be in position.) Fluid and gas level must
be verified to ensure sufficient supply.

NOTE
If missile guidance system was on memory during countdown due
to a nuclear blast, the alignment group calibration must be verified
prior to initiating another countdown.

CAUTION |

If a training launch is not resumed within 72 hours, recharge the
inert fluid injection modules and purge the booster thrust chambers.
If launch is resumed within 72 hours, modules need only be vented
(open vent valve until pressure is relieved then close vent valve
and inlet valve).

DMCCC Monitor missile tank pressures in phase I.

BMAT Stand by for instructions from MCCC.

MFT Stand by for instructions from MCCC.

EPPT Monitor PRCP.

NOTE
If FEEDER NUMBER 3 NON-ESSENTIAL BUS CONTROL
SWITCH was tripped during countdown or abort, certain equip-
ment shall be verified as operating or reset. See complex electrical
system reset procedures table 4-7.

Changed 15 April 1964
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Table 3-18. Amplified Postlaunch Abort Procedures (Tactical)

CREW

STEP POS REQUIREMENT
§ CAUTION }
Unpredicatable conditions, such as nuclear blast, fire, or damage
to equipment may be present at this time. At discretion of MCCC,
survey the silo and launcher platform prior to lowering launcher
platform,
1 MCCC a.  Announce, “M-1, INITIATE MISSILE ENCLOSURE FOG SYSTEM”,

b. Announce, “ABORT START”.

c. Depress ABORT pushbutton.

d. Announce, “L-1 NONESSENTIAL POWER ON”,

e. Observe the following indications:

(1) ABORT COMPLETE indicator AMBER.
(2) SITE HARD indicator AMBER.
DMCCC Stand by.
BMAT Stand by.
MFT a. Acknowledge MCCC announcement, “INITIATE MISSILE ENCLO-

SURE FOG SYSTEM”,

b.  Depress MISSILE ENCLOSURE FOG ON pushbutton on FRCP.

c. Monitor CSMOL.

EPPT a. Monitor PRCP.

b. Acknowledge MCCC announcement, “L-1, NONESSENTIAL POWER
ON”,

. Verify nonessential power on by observing FEEDER NUMBER 3 NON-
ESSENTIAL BUS CONTROL SWITCH RED indicator is illuminated. If
red indicator is not illuminated, position FEEDER NUMBER 3 NON-
ESSENTIAL BUS CONTROL SWITCH to CLOSE and observe red indi-
cator illuminates.
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Table 3-18. Amplified Postlaunch Abort Procedures (Tactical) (CONT)

CREW
STEP POS REQUIREMENT
2 MCCC a. Announce, “ABORT EXTERNAL AMBER".
b. Observe, SITE HARD indicator GREEN.
c. Announce, “M-1, OPEN LCC BLAST CLOSURES",
d. If both generators are operating, announce, “L-1, SHUT DOWN ONE
GENERATOR.
NOTE
At discretion of MCCC, silo inspection, applicable steps in section
7 of T.O. 21M-HGM16F-1CL-6, and postlaunch procedures in
T.0. 21M-HGM16F-3CL-1 may be performed.
DMCCC Stand by.
BMAT Stand by.
MFT Stand by.
EPPT If two generators are operating, shut down one generator in accordance with

table 3-11, item 2.

3-149/3-150



T.O. 2IM-HGM16F-1 Section 1V

Table of Contents
SECTION 1V

EMERGENCY AND TROUBLE ANALYSIS PROCEDURES

TABLE OF CONTENTS

Paragraph
Number Page
4-1 Scope : e B o : : 4-3
4-7 Silo Entry .. . _ 4-3
4-13 Emergency Communication Procedures . o : 4-4
4-18 Emergency Intersite Communications : . . 4-4
4-20 Silo Evacuation Procedures : R ST T .45
4-25 Launch Control Centrol Center Evacuation Procedures . 4-6
4-27 Fire .. .. . o 4-6
4-33 Hazards . ; 4-7
4-40 Emergency Breathing Apparatus . : 4-8
4-42 First Aid . v et B A 4-8
4-44 Emergency Procedures Tables o o : 4-8
4-54 Emergency Missile Tank Pressurization — 4-10
4-58 Bulkhead Reversal Ea—— . i 4-12
4-60 Diesel Generator Malfunction T EiN iU 4-12
4-63 Loss of AC Power g St 4-12
4-66 Loss of Umbilicals . . . - 4-12
4-69 Fire in the Silo = | . . . 4-12
4-71 Facility Remote Control Panel Emergency and Malfunction Indications 4-13
4-73 Engine and Ground Power N . - " it sisnsatn 413
4-75 Malfunction Patch Indications on Launch Control Console R 4-13
4-77 Emergency Missile Stretch e R .. . . 4-13
4-79 Restoring AC Power After Power Loss (NA OSTF-2) . i 4-13
4-81 Restoring AC Power After Power Loss (OSTF-2) e ; et 4-13
4-83 Complex Electrical System Reset e ; _ S 4-13
4-85 Emergency Diesel Generator Paralleling and Shutdown . . . : 4-13
4-87 Emergency use of Helium Control Charging Unit (HCU)

for Manual Control of Missile Tank Pressures . B _ . 4-14
4-89 Manual Abort . . . S — 4-14A
4-91] Tactical Countdown Malfunction Procedures o~ . 4-14A
4-93 Launcher Platform Fails 40 LOWET ...ovivrioiemiisiiiim iianesisiii it e 4-14A
4-95 Missile Enclosure Purge Unit ... T e . R 4-14A
4-98 Impingement of Tension Equalizer o . : 4-15
4-101  Liquid and Gas Spillage e e e e e e Ry .. 4-15
4-103  Manual Stop of Launcher Platform During an Automatic Sequence . .. . .. : 4-15
4-105  Boiloff Valve Failure to Open During Abort R N : 4-15
4-107  LO, Growth with Boiloff Valve Closed L SR _ o 4-15

Changed 15 April 1964 4-1



Section 1V T.O. 2IM-HGM16F-1

List of Tables

LIST OF TABLES

Paragraph
Number Title

4-1 Emergencies During Standby

4-2 Emergencies from Start Countdown to MISSILE LIFT UP & LOCKED Indicator Amber .

4-3 Emergencies from MISSILE LIFT UP & LOCKED Indicator
Amber through MISSILE LIFT UP & LOCKED Indicator Green

4-4 Emergencies During Abort
4-5 Emergencny Missile Stretch
(Table 4-6 not used in this ranual.)
4-6A  Restoring AC Power After AC Power Loss (NA OSTF-2)
4-6B  Restoring AC Power After AC Power Loss (OSTF-2 only)
4-7 Complex Electrical System Reset
4-8 Emergency Diesel Generator Paralleling and Shutdown
4-9 (Deleted)
4-10  Manual Abort .
4-11 LN, Load Indicator Not Amber or Not Green After Being Amber
4-12  HYDRAULIC PRESSURE Indicator Not Green
4-13  LO, Tanking Panel Malfunctions During LO, Chilldown
4-14  HELIUM LOAD Indicator Not Amber or Not Green After Being Amber
4-15 HYD-PNEU & LN,-HE READY Indicator Not Green
4-16  Launcher Platform Fails to Lower

4-17  Boiloff Valve Failure to Open During Abort ...

4-2 Changed 15 April 1964

Page
4-16
4-26

4-42
4-56
4-72

4-74
4-75
4-77
4-80

4-89
4-95
4-97
4-99

4-106

4-107

4-107

4-113



T.0. 2IM-HGM 16F-1

Section IV

Paragraph 4-1 to 4-11

4-1. SCOPE.

4-2. This section contains the procedures to be
used by the missile combat crew in the event a mal-
function, abnormal indication, or emergency con-
dition should occure during standby, countdown, or
abort. These procedures are divided into two cate-
gories: procedures which difine steps to ensure safety
of personnel and to place equipment in a safe con-
figuiration when an emergency or malfunction oc-
curs, and procedures for correcting or bypassing a
malfunction to permit continuation of a tactical
countdown, The first portion of this section contains
a general discussion of safety and emergency con-
siderations to aid as guidelines in the application of
the emergency procedures which follow.

4-3. Missile crew members shall be thoroughly
familiar with the contents and procedures in this
section before performing missile crew alert duty.

4-4. During a nontactical countdown, abort is
mandatory when a malfunction occurs which pre-
vents the sequence from continuing, unless specifi-
cally excepted in the emergency procedures. For
malfunctions which do not prevent the sequence
from continuing, countdown may be continued un-
less an abort is specified. Tactical countdown and
abort sequence failures may require sending person-
nel into the silo to complete the sequence. Every
safety precaution must be taken for hazardous con-
ditions.

4-5. Disaster control procedures, as locally di-
rected, will be limited to actions required to im-
plement other directives and shall not duplicate
actions outlined in this manual. Statements such as
“Notify proper authorities” are used to aid in de-
veloping there supplemental procedures.

4-6. Abnormal or emergency conditions not
covered by procedures in this manaul may occur.
Sound judgment must be exercised in such cases.
The correct handling of any emergency situation is
best achieved by a thorough knowledge of equipment
and procedures.

4-7. SILO ENTRY.

4-8. All personnel involved in these procedures
must be aware at all times that these are emergency

»

procedures and therefore are performed under cir-
cumstances of potentially extreme hazards.

"4-9. Hazardous conditions may exist in the silo
when fuel and liquid oxygen are aboard the missile
or if the silo ventilation system has mulfunctioned.
Sending personnel to the silo during hazardous con-
ditions is left to the discretion of the MCCC.

| %4-10. Prior to dispatching personnel to the silo

the MCCC shall brief and ensure understanding of

the existing emergency condition, safety precautions,

communication procedures, emergency equipment

and tools n{:lcdcd. and required crew coordination.
~

%<4-11. In addition to normal safety equipment re-

quirements the following, although not all-inclusive,
will assist in determing that crew members have the
required safety and emergency items when entering
the silo to accomplish emergency procedures con-
tained in this section:

# a. Breathing equipment, and portable analyzers
as indicated, shall be used when there is an
indication or suspicion of the following:

# (1) High or low oxygen content (oxygen analy-

zer).

% (2) Diesel fuel vapors (explosimeter).

w (3) RP-1 fuel vapors (explosimeter).

« (4) Other toxic vapors.

v (5) Smoke.

+ b, Leaks or spils involving cryogens require the
following equipment:
# (1) Breathing equipment.
¢ (2) Protable oxygen analyzer,
w (3) Protective LO, safety coveralls, gloves,
boots, and head picce.

¢.  Emergency procedures directed towards by-

passing a tactical countdown malfunction or
abort malfunction may require the use of the
following equipment:

(1) PSM-6 multimeter.

(2) Jumper wires.

(3) Screwdriver.

(4) Flashlight.

d. Procedures for 400 CYCLE POWER indi-
cator RED require a screwdriver.

¢. Missile Lift failure to lower procedures re-
quire a crowbar and a roll of tape.
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Paragraph 4-12 to 4-19

+4-12.  Normally personnel shall not be allowed in
the silo unaccompanied. However, due to the limited
number of personnel assigned to a missile combat
crew, it may not be possible to meet this criterion at
all times. The MCCC will use discretion and con-
sider the best interests of safety before sending a
crew member into the silo alone. If possible, com-
munications shall be maintained at all times between
crew members in the silo and the launch control
center (LCC).

v
4-13. EMERGENCY COMMUNICATION PRO-
CEDURES,

¥ 4-14. Personnel entering the silo must establish
and maintain contact with the LCC whenever pos-
sible. They must report arrival at a silo location and
departure from the location, giving intended destin-
ation.

4-15. COMMUNICATION LOST BETWEEN
SILO AND LAUNCH CONTROL CENTER DUR-
ING STANDBY. If communication is lost between
silo and the LCC, observe COMMUNICATIONS
DISABLE indicator on communisations disconnect
panel in launch control room.

a. If indicator is extinguished, use public address
system and direct personnel in the silo to
contact the LLCC using another maintenance
net or an explosionproof jack. If contact can-
not be made in this manner, use public add-
ress system and instruct personnel in the
silo to return to the LCC. Dispatch available
crew members to investigate the cause of
communication failure.

» b. If COMMUNICATION DISABLE indicator

' is illuminated, position communications dis-
connect panel key in the COMM OVER-
RIDE position and re-establish communi-
cation on assigned maintenance net. If com-
munication cannot be re-established, follow
procedures in paragraph 4-16.

c. If communication with the LCC on the as-
signed maintenance net is lost, personnel in
the silo will immediately attempt to re-estab-
lish communication using an alternate net,
explosionproof jacks, and(or) spare headsets.
If communication cannot be re-established

4-4
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and task being performed is not critical, re-
turn to LCC.

» d.  During countdown, communication will auto-
matically be disabled, except explosionproof
jacks and panels. Do not override communi-
cation unless necessary during emergency
conditions and then, only after consideration
of possible explosion due to existing condi-
tions.

w 4-16.  Maintenance net 1 shall be reserved for

emergency use or assistance and shall have answer-
ing priority over all other nets at the LCOC, Net 1
shall not be used for normal routine contact with
the LCC. If signal on net 1 is observed at the LCOC
and contact cannot be established, it will be assumed
that someone in the silo needs emergency assistance
and personnel shall be dispatched with a spare head-
set to determine the source of difficulty.

44-17. ALERT TONE FAILURE. If the 1000-
cycle tone does not sound when the ALERT push-
button is depressed, one of the following alternate
methods shall be used to signal personnel to evacuate

the silo and proceed to their countdown positions
in the LCC:

* a. Public address system.

« b. Fire alarm warning system to sound a general
alarm.

+ c¢. Silo light switch in the silo entrance vestibule.
(OFF and on three times at 2-second inter-
vals.)

+ d. WARNING HORN pushbutton on FRCP
to signal the silo cap.

xc. Dispatch of persons to silo or silo cap to
notify others.

4-18. EMERGENCY INTERSITE COMMUNI-

CATIONS.

4-19. In the event of complete loss of AC power,
intersite communication is no longer possible by
normal methods due to loss of the required carrier
signal. Emergency communication can be established
with job control and other sites by use of the order-
wire line located in the LCC communications room.
During AC power loss this system is powered by
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the backup battery bank in the communications
room.

4-20. SILO EVACUATION PROCEDURES.

#4-21. There are five primary reasons why it would
become necessary to evacuate personnel from the
silo under emergency conditions. These conditions
are fire, high or low oxygen concentration, high
nitrogen concentration, RP-1 fuel vapor concentra-
tion, and diesel fuel vapor concentration. Normally,
detector indicators an dalarms will be the first warn-
ing of these conditions except for RP-1 fuel vapor.
Crew members shall immediately notify the LCC
of any emergency condition in the silo. It is the
responsibility of the MCCC to initiate and direct
silo evacuation. If silo entry is required to investigate
or troubleshoot the condition, personnel will be
equipped with proper protective clothing, breathing
apparatus, and portable oxygen analyzer or ex-
plosimeter. Frequent samplings of the atmosphere
will be taken.

| | WARNING l

Personnel shall not be allowed to enter or

remain in an area where GOX concentration
is above 35 percent except to rescue person-
nel or to perform essential emergency actions
to safe the system. If high GOX concentra-
tion is indicated, frequent readings shall be
taken with a portable oxygen analyzer to de-
termine concentration level.

\
4-22.  EMERGENCY EVALUATION OF THE
¥ SILO. Emergency evacuation of the silo will be
conducted as follows:

-4

a. The MCCC shall initiate evacuation signals.

*b. The MCCC shall notify proper agencies to
implement disaster control and (or) hazard-
ous situation plans.

#¢. The MCCC shall activate area warning light
to condition RED and briefly depress WARN-
ING HORN pushbutton on FRCP,

v d.  Whenever, possible, personnel in the silo

should return all equipment to a safe con-
figuration before evacuating,

# e.  All personnel on silo levels 1 through 6 shall

Paragraph 4-20 to 4-24

evacuate by the stairway and tunnel to LCC
level 2.

4 f. All personnel on silo levels 7 and 8 shall im-
mediately put on emergency breathing ap-
paratus and use facility elevator to leave
the silo. To facilitate evacuation procedures
when working on these levels, the elevator
shall be left at the lowest level occupied when
not other wise in use.

* g The elevator operator shall visually check
elevator entrance at cach level enroute to
level 2 and will stop at each entrance to the
missile enclosure area (MEA) to determine if
any personnel are in need of assistance, Per-
sonnel in the MEA should make themselves
plainly visible.

)" h.  All personnel shall report immediately to LCC

level 2 for accountability. Non-crew mem-
bers shall then proceed to level 1 of LCC.

i.  The MFT shall ensure that everyone has
evacuated the silo.

j- The MFT shall ensure that blast doors are
closed as soon as evacuation of the silo has
been completed.

v
# 4-23. SILO EVACUATION SIGNALS. One or

all of the following methods, in the order listed, will
be used to evacuate personnel from the silo during
emergency situations:

a.  Public address system announcement directing
that the silo be evacuated. Whenever possi-
ble, state the reason for evacuation.

¥ b.  Fire alarm warning system activated from fire
alarm panel by depressing any operating fire
zone TEST pushbutton.

# c. Silo lights turned OFF and ON three times,
at I-second intervals, with switch in the silo
entrance vestibule.

# d. The 1000-cycle alert tone activated with the
ALERT pushbutton on launch control con-
sole.

»4-24.  All evacuation signals should originate from
the LCC. If contact cannot be established with the
LCC and an emergency condition requiring evacua-
tion is detected by personnel in the silo, one of the

Section 1V
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b

following alternate methods of initiating evacuation
signals may be used:

% a. The public address system microphone lo-
cated on silo level 2 near the tunnel entrance.
“ b. The 1000-cycle tone ALERT pushbuttons
located near the explosionproof communica-
tion panel on silo level 7 and on the silo cap.

N
4-25. LAUNCH CONTROL CENTER EVACU-

ATION PROCEDURES.

4-26. Emergency evacuation of the LCC may be
necessary in the event of an imminent missile ex-
plosion or after an in-silo explosion which has re-
sulted in contamination of the LCC. When the deci-
sion is made to evacuate, the following procedures
will be adhered to:

a.  All personnel shall don self-contained breath-
ing apparatus.

b. MCCC shall notify command post of decision
to evacuate, if practicable,

c. Appropriate steps shall be taken to safeguard
classified materials.

Personnel will normally evacuate by the stair-
way to the aboveground entrance. If AC
power has been lost, the outer entrapment
door NO. 1 key must be used to open the
entrapment door. In case evacuation cannot
be made by the stairway, the escape hatch on
level 1 of the LCC must be used.

¢. Personnel shall proceed to the fallback area
away from the silo. A ladder or other device
may be required to clear the perimeter fence.

4-27. FIRES.

4-28. FIRES IN THE SILO. The entire complex
can be monitored for fires through alarm and de-
tector networks. There are a total of 38 fire detectors
installed at essential points in the LCC and silo.
Seven detectors are within the MEA. The detectors
are the combined rate-of-rise and fixed temperature
units, actuated by either a temperature increase
exceeding 15°F per minute or by a temperature ex-
ceeding the fixed temperature limit. These detectors
automatically initiate a fire alarm warning on the
annunciator unit in the LCC and sound alarm bells

4-6
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and illuminate red lights if a fire is detected. In
addition, four manually initiated fire alarm boxes
are located on silo levels 2, 4, 6 and 8.

If a fire is discovered which has not auto-
matically activated the fire detection system, im-
mediately notify the LCC of the nature and location
of the fire and proceed to combat the fire. At the
discretion of the MCCC, assistance will be dispatched
to aid in combating the fire. If contact with LCC
cannot be established, the alarm may be activated
at any one of the manual fire alarm boxes located
on silo levels 2, 4, 6 and 8 adjacent to the elevator.

4-30. The three general classes of fires that may be
encountered within the complex and the method to
be used to combat the fire are as follows:

a. Class A fires. These are fires involving wood,
paper, cloth or other cellulose materials.
They will be combated with CO, or water.

b. Class B fires. These are fires involving pet-
roleum hydrocarbons such as hydraulic fluid,
RP-1 fuel and diesel fuel. Class B fires will
be combated by isolating the fire from the
fuel source if possible and extinguishing with
CO,. Water shall not be used on class B fires.

c. Class C fires. These are fires involving elec-
trical equipment such as motors, wiring, power
panels, and transformers. Class C fires will
be combated by isolating the fire from the
electrical source if possible and extinguishing
with CO, Water shall not be used on class
C fires.

4-31.  PYROPHORIC MATERIALS. Pyrophoric
rocket cngine ignitors must be handled with ex-
trece care as they contain highly explosive material.
These materials, triethylaluminum (TEA) and
triethyloborane (TEB), are extremely destructive to
living tissue and, on contact with the skin, produce
a combined effect of dehydration and thermal burn.
If Pyrophoric materials come in contact with the
skin, flush the area with large amounts of water
and administer medical treatment immediately. In
the event a fire occurs, isolate the fire from its source
if possible and control its spreading. CO, extin-
guishers may be used to extinguish small fires,
however, water spray should be used for large fires.
Do not use carbon tetrachloride (CCL,) extin-
guishers as a violent reaction will result and poison
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phosgene gas may be formed. After extinguishing
the fire, survey area closely for several hours in
case of re-ignition. The following shall be observed
when working with pyrophoric materials:

a. Wear protective clothing at all times when
handling expended or unexpended ignitors.

b. Wear eye protection when handling missile
rocket engine solid propellant gas generators
and initiators.

¥ 4-32, MISSILE RE-ENTRY VEHICLE ACCI-
DENT OR FIRE. If the re-entry vehicle is involved
in an accident or a fire occurs near or envelops
the re-entry vehicle, danger from possible high ex-
plosive detonation and possible radioactive con-
tamination exists. Any accident or fire involving
the re-entry vehicle requires immediate notification
of proper authorities and implementation of disaster
control plans.

4-33. HAZARDS.

¥ 4-34. LIQUID OXYGEN HAZARDS. Considera-
tions for liquid oxygen hazards include the following:

# a.  Immediate freezing of any part of human
body it contacts.

¥ b. Extreme fire hazard of any combustible
material. Ignition is possible from any elec-
trical static charge, impact, or heat source.
-k

c. Explosion hazards when in contact with any
hydrocarbon. Explosive gels may form.

Saturation of clothing or other porous mater-
ials with oxygen increasing their flammability.

¢. Retention of high oxygen concentrations in
porous materials, human hair, etc., for un-
known period of time after atmosphere re-
turns to normal. If clothing becomes saturated
with gaseous oxygen use emergency water
shower.

¢ 4-35. LIQUID NITROGEN HAZARDS. Con-
siderations for liquid nitrogen hazards include the
following:

% a. Immediate freezing of any part of the human
body it contacts.

" b. Extreme cold and constant exaporation to
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the gaseous state resulting in a high concen-
tration of nitrogen in the atmosphere. Oxygen
deficiency, particularly at lower levels, may
result in suffociation.

4-36. RP-1 AND DIESEL FUEL HAZARDS.
Considerations for RP-1 and diesel fuel hazards in-
clude the following:

a. Toxic vapors can be fatal if in large concen-
trations.

b. Possibility of explosive vapors.

c. Possibility of explosive gels in conjunction
with a LO, leak.

d. The need for adequate ventilation in areas
when RP-1 and diesel fuel is stored or
handled.

+4-37. ELECTRICAL HAZARDS. Considerations
for electrical hazards include the following:

# a. Electrical shock, electrocution of personnel,
or damage to equipment. Extreme caution
must be exercised when performing operations
in vicinity of voltages.

“ b.  Adjustments or repairs in electrical cabinets
shall not be made with power on, unless re-
quired for completion of the task.

# ¢. Personnel shall not wear metal rings or
watches when working on electrical equip-
ment.

+ d. First consideration in rescue of personnel
exposed to electrical shock is to turn off
power source before rendering aid.

« 4-38. NOISE HAZARDS. Consideration for noise
hazards include the following:

a. Permanent damage to hearing can result
from exposure to excessive noise levels.

“ b. Protective ear devices will be worn during all
venting operations involving high pressure
gases.

~ ¢. Prolonged exposure to moderate noise levels
may cause minor damage. Personnel shall
wear protective ear devices if required to
remain in operating diesel generator room
for periods greater than 10 minutes.

4-7
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*4-39. HIGH PRESSURE HAZARDS. Considera-
tions for high pressure gas and liquids include the
following:

¢t a. Flexible high-pressure line shall be sand-
bagged every six feet and the ends of the
line adequately secured to prevent line whip-
ing in the event of line breakage or accidental
disconnection.

¥ b. Safety glasses and hard hats shall be worn
at all times when performing adjustments or
maintenance on pressurized equipment.

“ c. Fittings or components shall not be tightened
or loosened while under high pressure.

#d. Hands shall not be used in testing for high
pressure leaks.

4-40. EMERGENCY BREATHING
APPARATUS.

# 4-41. Emergency breathing apparatus containing
5 to 7 minutes supply of air are located throughout
the silo. Breathing apparatus containing 30 minutes
supply of air are located in the LCC. Breathing ap-
paratus shall be donned, whenever personnel suspect
contamination of the admosphere within the silo or
LCC. Breathing apparatus will be checked daily.
Recharging may be accomplished using the air
supply bottles (K bottles). Crew members must be
proficient in the use of breathing apparatus to en-
able donning without reference to written instruc-
tions Procedures to don the 30-minute type breathing
apparatus are in the lid of the storage container. To
don the 5 to 7-minute emergency breathing ap-
paratus, proceed as follows:

% a. Grasp strap labeled PULL located at top of
pack and pull down to expose breathing
apparatus.

« b. Verify supply valve is open (rotate counter-
clockwise).

+. ¢. Place neckband over head and around neck.

« d. Place mask over nose and mouth and breathe
normally.

+ €. Attach unit to chest with harness provided.

4-8
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4-42. FIRST AID.

4-43.  When practicable, apply first aid at location.
If location is hazardous, it may be necessary to move
the injured person to a safe area prior to administrat-
ing first aid. Personal judgment will determine how
much first aid will be administered before moving
injured persons. Observe the following first aid
practices:

a. Do not aggravate injuries by hasty action.

b. For wounds: Stop bleeding, protect wound,
and treat for shock.

c. For fractures: Immobilize fracture. Do not
attempt to set or realign broken bones, and
treat for shock.

d.  For fire, pyrophoric, and cryogenic burns:
Protect burned area, do not attempt to re-
move clothing or other material stuck to
burned area. Deluge pyrophor and cryogen
contacts with water. Treat for shock.

¢. For unconsciousness: If breathing, treat for
shock. If not breathing, apply artificial respi-
ration,

f.  For shock: Lower head, eclevate feet, and
cover with warm materials.

g. Notify medical department immediately.

4-44. EMERGENCY PROCEDURES TABLES.

4-45. Emergency procedures contained in the
following paragraphs and tables are for detailed study
and reference. Missile combat crew members must
become thoroughly familiar with these procedures
in order to understand and implement the step-by-
step actions contained in the associated abbreviated
emergency checklists. The numbered steps in the
tables are identical to the steps in the corresponding
sections of the emergency checklist. An explanation
of the numbered step in the tables is given immedi-
ately preceding each step. Steps in procedures com-
mon to all emergencies do not normally appear in
the abbreviated checklists or the tables. Steps, such
as directing the MCCC to brief personnel prior to
starting emergency actions, announcing indications
of malfunctions, directing personnel to a location,
notifying outside agencies, are omitted. These steps
are left to be accomplished as normal procedures
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to effect quick, safe, and coordinated effort by the
missile combat crew. Abbreviated checklist sections
condensed from these paragraphs and tables are
contained in T.0. 21M-HGMI16F-1CL-6.

4-46. The abbreviated checklist derived from the
tables are designated as sections and are numbered in
the same sequence as their corresponding tables.

4-47. Table 4-1 through 4-4 (sections 1 through
4 of emergency checklists) direct emergency actions
during operating periods listed below:

a. Table 4-1 (emergency checklist section 1)—
Standby.

b. Table 4-2 (emergency checklist section 2)—
Start countdown to MISSILE LIFT UP &
LOCKED indicator AMBER.

c. Table 4-3 (emergency checklist section 3)—
MISSILE LIFT UP & LOCKED indicator
AMBER to MISSILE LIFT UP & LOCKED
indicator GREEN.

d. Table 4-4 (emergency checklist section 4)—
Abort sequence.

4-48. [Each of these four tables and checklist sec-
tions are composed of items directing crew reactions
to non-sequential emergencies or abnormal situa-
tions, as reflected by one or more of the following:
Facilities remote control panel; power remote con-
trol panel; fire alarm panel; and the malfunction
patch, standby status patch, and pressure patch of the
launch control console. Although indications of a
given emergency are generally the same irrespective
of when it occurs, the crew reaction may vary ac-
cording to the specific time phase.

4-49. The emergency checklist should be left
opened to the section (1, 2, 3, or 4) corresponding
to the current operation period. (See paragraph
4-47, steps a through d.) A standard item number
is used in each of the four tables and checklist sec-
tions for a given emergency. For example: PRES-
SURE MODE RED is item NO, 1 in each of the
tables and checklist sections. Each item contains im-
mediate steps necessary to ensure a safe equipment
configuration. The items contained in emergency
checklist sections 1, 2, 3 and 4 and table 4-1
through 4-4 are resigned to direct crew reactions
through all subsequent phases of countdown, com-
mit, and abort when specific actions are necessary.

Therefore, if a malfunction occurs during countdown
and the item in section 2 of the emergency checklist
contains the crew actions through commit and abort,
the emergency checklist will be kept open to that
section throughout the commit and abort sequence.
However, if another malfunction of a different na-
ture should occur, the crew must refer to the ap-
propriate checklist section corresponding with the
time phase to determine reaction to that particular
malfunction. To avoid duplication, operations com-
mon to several emergency procedures, such as emer-
gency stretch or manual abort, are presented only
once and as separately numbered tables and check-
list sections. A table or checklist section item may
therefore reference another table or checklist sec-
tion which contains a needed sequence, common
to other procedures. The remaining tables and check-
lists sections contain crew operating procedures
used to correct or bypass the effects of an abnormal
sequential light indication occurring occuring in the
countdown or abort sequence.

4-50. Certain critical emergencies require immeri-
ate response actions on the part of the missile crew in
order to avoid damage to equipment or the develop-
ment of a hazardous condition. Such immediate
response actions are distinguished as bold print items
in the tables and emergency checklist and contain
lettered or numbered steps which shall be com-
mitted to memory. Although word-for-word mem-
orization is not mandatory, crew members must be
able to accomplish all necessary actions quickly and
accurately. All bold print items shall be performed
from memory without reference to checklists and
in the order in which the steps appear in the check-
list. Upon completion of the memorized items, refer-
ence shall be made to the applicable checklist sec-
tion which shall then be completed in its entirety.
At this time, memory items which have already been
completed shall be verified.

4-51. The normal countdown and abort checklists,
T.0. 2IM-HGM16F-1CL-1 through T.O. 21M-
HGMI16F-1CL-5, list immediate action or emer-
gency checklist section references in the lift-hand
column for sequential malfunctions which may ap-
pear on the countdown, commit, or abort patch of
the launch control console, LO, tanking panels, or
FRCP. Upon noting abnormal indications on the
launch control console, the crew commander shall
direct the crew to the appropriate action or section
of the emergency checklist. These actions will place
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the equipment in a safe configuration or if during a
tactical countdown, correct or bypass the malfunc-
tion to enable a launch.

4-52. The emergency checklists are the demand-
response type. The demand-response steps are also
contained in the tables. All crew member checklists
are identical. Each step in the checklist and tables
is preceded by a call sign identifier, indicating the
crew member responsible for directing or accom-
plishing the step. The following call sign identifiers
are used:

(C) — Commander.

(D) — Deputy commander,

(A-1) — BMAT.

(M-1) — MFT.

(L-1) — EPPT.
4-53. The commander shall direct appropriate ac-
tions and monitor crew 2ccomplishment of these
actions. Bold print items are memory items and

shall be accomplished as applicable without direc-
tion or reference to the checklist.

4-54. EMERGENCY MISSILE TANK PRES-
SURIZATION.

4-55. During standby, when PRESSURE MODE
indicator is illuminated GREEN and an unscheduled
rapid pressure change or any pressure outside of the
allowable pressures is observed, depress EMER-
GENCY pushbutton immediately. Manually correct
missile tank pressures by depressing the appropriate
RAISE or LOWER pushbutton.

4-56. 1f PRESSURE MODE indicator illuminates
RED, the pressure control system has switched to
emergency and immediate action shall be taken. The
PRESSURE MODE indicator illuminates RED un-
der one or more of the following conditions:

a. Prior to switching to internal pressurization
(before PNEUMATICS INTERNAL indica-
tor on launch control console illuminates
GREEN):

(1) Pneumatics standby on and missile fuel
tank pressure less than 8 PSI.
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(2) Missile fuel tank pressure less than 53 PSI
after having been greater than 53 PSI for
20 seconds.

(3) Missile fuel tank pressure greater than 67
PSI.

(4) Missile liquid oxygen tank pressure less
than 1.65 PSL

(5) Missile liquid oxygen tank pressure greater
than 30.5 PSI.

(6) Pneumatics standby on and differential

pressure less than 2.3 PSIL. l

(7) EMERGENCY pushbutton depressed.

(8) Instrument air pressure less than 50 PSI
(INSTRUMENT AIR 50 PSI indicator
on PNEUMATICS (PANEL 1) of con-
trol-monitor group 1 of 4.illuminated RED).

(9) Pressure system control normal supply
pressure less than 1450 PSI (HELIUM
SUPPLY 1450 PSI indicator on PNEU-
MATICS PANEL 1 of control-monitor
group | of 4 illuminated RED during count-
down or gaseous nitrogen supply below
1450 PSI during standby).

b. After switching to internal pressurization
(after PNEUMATICS INTERNAL indi-
cator on launch control consol illuminates
GREEN) and prior to MISSILE LIFT UP
& LOCKED indicator on launch control con-
sole illuminates GREEN:

(1) Missile fuel tank pressure greater than 67
PSI.

(2) Missile fuel tank pressure less than 53 PSI.

(3) Missile liquid oxygen tank pressure greater
than 30.5 PSI.

(4) Missile liquid oxygen tank pressure less
than 23 PSI.

(5) EMERGENCY pushbutton depressed.

c. After EMERGENCY pushbutton depressed
and system is returned to automatic mode:

(1) Missile liquid oxygen tank pressure greater
than 30.5 PSL

(2) Missile fuel tank pressure greater than 67
PSI.

Changed 15 April 1964
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I (3) Differential pressure less than 2.3 PSI. PRESSURE MODE indicator is not illuminated
RED, the EMERGENCY pushbutton must be de-

(4 EMERGENCY \pushbutton depressed. pressed to enable the RAISE or LOWER pushbut-

d. After ABORT EXTERNAL indicator illumi- tons. Depressing the AUTOMATIC pushbutton after

nates AMBER: the emergency condition is corrected, returns the

system to automatic control. After PNEUMATICS
INTERNAL indicator has illuminated GREEN, the
(2) Missile liquid oxygen tank pressure less RAISE and LOWER pushbuttons are ineffective
than 1.65 PSI. unless the ABORT pushbutton is depressed and
ABORT EXTERNAL indicator has illuminated

(3) Instrument air pressure less than 50 PSI. AMBER After MISSILE LIFT UP and LOCKED
(4) Missile fuel tank pressure less than 53 PSI indicator_illuminates GREEN, the EMERGENCY
7 seconds after ABORT EXTERNAL indi- ~ Pushbutton is_enabled when MISSILE LIFT UP
citor Mhiniinates AMBER & LOCKED indicator illuminates GREEN plus 15

’ seconds, or by depressing the ABORT pushbutton if

(5) Helium supply less than 1450 PSI 7 seconds the_ABORT indicator is illuminated RED. Item 1
after ABORT EXTERNAL indicator illu- of tables 4-1, 4-2, 4-3, and 4-4 provide procedures
minates AMBER. to be followed in the event PRESSURE MODE

(1) Missile fuel tank pressure less than 8 PSI.

X X indicator illuminates RED,
. (6) Differential pressure less than 2.3 PSIL

(7) Missile fuel tank pressure greater than 67.0
PSI.

(8) Missile liquid oxygen tank pressure greater
. than 30.5 PSL.

(9) EMERGENCY pushbutton depressed.

4-57. Under normal conditions, missile fuel and
oxidizer tank pressures are maintained automatically
and no operator action is necessary. However, if the
PRESSURE MODE indicator on the launch con-
trol console illuminates RED or if the automatic
control system fails, manual actions are required.
Therefore, tank pressure gauges and the PRESSURE
MODE indicator shall be monitored at all times.
The emergency circuit is automatically operated by
pressure switches in the helium control charging unit
which senses missile oxidizer and fuel tank pressures
and by an air borne pressure switch which senses
differential pressure. The pressure indicators on the
launch control console have no automatic function

in relation to activation of the emergency circuits
and are obtained from airborne pressure transducers.
The TANK DIFFERENTIAL PRESSURE gauge
requires a missile-on-stand signal and 115-volt, 400-
cycle power to operate a control-monitor group
amplifier. Pressurization of the missile tanks is man-
ually controlled by depressing the FUEL or LO,

¥ RAISE or LOWER pushbuttons. If the PRESSURE
. D) MODE indicator is illuminated RED, the EMER-
*~ GENCY pushbutton need not be depressed to.en-
able the RAISE or LOWER pushbuttons. If the

Changed 15 April 1964

w NOTE

If EMERGENCY pushbutton is depresed
during launcher platform up sequence, the
sequence will stop and the boiloff valve will
be enabled. During the launcher platform
down sequence, if within 33 inches of the
up and locked position, depressing the
EMERGENCY pushbutton will stop the
sequence. If the launcher platform is below
33 inches of the up and locked position, the
down sequence will continue into the down
locks, and boiloff valve will be enabled.

A $ CAUTION

If TANK DIFFERENTIAL PRESSURE
gauge should drop to zero due to a 400-
cycle power failure, LO, TANK and FUEL
TANK pressure gauges must be monitored
closely to ensure that differential pressure
does not fall below 2 PSI. If LO, tank load-
ing has started or is completed, the head of
liquid oxygen (or LN,) will be exerting a
maximum of 18 PSI pressure on the inter-
mediate bulkhead. Therefore fuel tank pres-
sure shall be maintained at least 20 PSI
greater than liquid oxygen tank pressure to
prevent bulkhead reversal.
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4-58. BULKHEAD REVERSAL.

#-4-59. If the TANK DIFFERENTIAL PRESSURE
gauge on the launch control console indicates zero
at any time, suspect bulkhead reversal. Follow pro-
cedures for PRESSURE MODE indicator RED and
attempt to manually maintain proper missile tank
Pressures. If differential pressure cannot be main-
tained suspect bulkhead rupture and attempt to
maintain a minimum of 3.5 PSI in both tanks.

4-60. DIESEL GENERATOR MALFUNC-
TION.

4-61. Loss of a diesel generator may be anticipated
if one of the following indications are observed:

a. AMMETER AC on PRCP indicates rapidly
falling current,

b. DIESEL GEN D-60 (or D-61) OV ER-
SPEED LO LUBE OIL HI-TEMP indicator
on FRCP illuminates RED,

4-62. Item 2A of tables 4-1 through 4-4 provides
procedures to be followed in the event of a diesel
generator malfunction with the alternate generator
in standby. Item 2B of tables 4-1 through 4-4 pro-
vides procedures to be followed in the event of a
diesel generator malfunction with the alternate gen-
erator not in standby. Item 2C of tables 4-1 through
4-4 provides procedures to be followed in the event
of a diesel generator malfunction when generators
are operating in parallel.

4-63. LOSS OF AC POWER.

4-64. Loss of AC power is indicated by the follow-
ing:
a. Loss of normal AC lighting.

b. Alarm sounds on the launch control console,
fire detection panel, blast detection cabinet,
and communications panel (in communica-
tions reom).

c. 400 CYCLE POWER indicator RED.

d. ENGINES and GROUND POWER indicator
RED.

e. TANK DIFFERENTIAL PRESSURE gauge
indicating zero PSI.
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f. GUIDANCE FAIL indicator RED.
g. FLIGHT CONTROL & R/V indicator RED.

h. POD AIR CONDITIONING indicator AM-
BER.

i. FACILITIES & MISSILE LIFT indicator
RED.

j-  NUCLEAR BLAST indicator AMBER,
k. MISSILE LIFT FAIL indicator RED.

¥ 1. All FRCP indicators extinguished.

m. MAIN BREAKER CONTROL SWITCH on
PRCP tripped.

,# n. AMMETER AC and(or) VOLTAGE meter

on PRCP zero.
4-65. Ttem 3 of tables 4-1 through 4-4 contains
procedures to be followed in the event of AC power

loss.

4-66. LOSS OF UMBILICALS.

4-67. Loss of all umbilicals is positively indicated
by all three missile tank pressure gauges md:catmg
zero, R/V SAFE indicator RED, AUTOPILOT
FAIL indicator RED, and LO, & FUEL indicator
RED. Other console indications may be present
depending on when umbilicals were ejected. Loss of

600U4, only will result in LO, & | FUEL and AUTO-

PILOT FAIL indicators RED. Loss of 600U3,
600U2, and 600Ul as a group is mdlcated by the
three missile tank pressure gauges indicating zero
and R/V SAFE indicator RED. Emergency loss of
umbilicals procedures for practical purposes are
divided into three groups:

a. All umbilicals ejected.

b.  600U4 only ejected. (Thrust section umbili-
cal.)

c.  600U1, 600U2, and 600U3 as a group ejected.
(B-2 pod umbilicals.)

4-68. Item 4 of tables 4-1 through 4-4 contains
procedures to be followed in the event of loss of

umbilicals.

4-69. FIRE IN THE SILO.

4-70. Item 5 of tables 4-1 through 4-4 contains
procedures to be followed in the event of a fire indi-
cation on the fire alarm panel.
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4-71. FACILITY REMOTE CONTROL PANEL

EMERGENCY AND MALFUNCTION INDICA-

TIONS.

4-72. Items 6A through 6H of tables 4-1 through
4-4 provide procedures to be followed in the event
the following indications appear on the FRCP.

a. SILO CONTROL CABINET HI-TEMP in-
dicator illuminates RED. Item 6A of tables
4-1 thrugh 4-4.

b. MAIN EXHAUST FAN NOT OPERATING
indicator illuminates RED. Item 6B of tables
4-1 through 4-4.

c. STORAGE AREA OXYGEN 25% or 19%
indicator illuminates RED. Item 6C of tables
4-1 through 4-4,

NOTE

If STORAGE AREA OXYGEN 25%,
GASEOUS OXYGEN VENT FAN ON,
WATER CHILLER UNITS MALFUNC-
TION, SILO AIR INTAKE CLOSURES
CLOSED, and SILO AIR EXHAUST CLO-
SURE CLOSED indicators illuminate simul-
taneously, suspect 120-VAC control voltage
automatic transfer switch has switched to
the standby control transformer due to a
malfunction in the operating transformer. If
the above indications occur, perform pro-
cedures for STORAGE AREA OXYGEN
25% indicator RED, and if the automatic
transfer switch has switched to the standby
control transformer, the complex electrical
system reset procedures shall be performed
to ensure proper operation of the silo elec-
trical systems.

d. AIR WASHER DUSTCOLLECTING
UNITS NOT OPERATING indicator illumi-
nates RED. Item 6D of tables 4-1 through 4-4.

e. DIESEL VAPOR HIGH LEVEL indicator
illuminates RED. Item 6E of tables 4-1
through 4-4.

f. LCC AIR RECEIVER/INSTRUMENT AIR
RECEIVER LOW PRESSURE indicator
illuminates RED. Item 6F of tables 4-1
through 4-4,

g. SILO AIR INTAKE CLOSED and SILO
AIR EXHAUST CLOSED indicators illumi-
nates RED. Item 6G of tables 4-1 through 4-4.

Changed 15 April 1964
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h. MISSILE POD AIR HI TEMPERATURE
or MISSILE POD AIR LO PRESSURE in-
dicator illuminates RED. Item 6H of tables
4-1 through 4-4,

i. EMERGENCY WATER PUMP P-32 ON
indicator illuminates RED. Item 61 of tables
4-1 through 4-4.

4-73. ENGINES AND GROUND POWER.

4-74. Item 7 of tables 4-1 through 4-4 provides
procedures to be followed in the event the ENGINES
AND GROUND POWER indicator on the launch
control console illuminates RED.

4-75. MALFUNCTION PATCH INDICATIONS

ON LAUNCH CONTROL CONSOLE.

4-76. Items 8 through 11 of tables 4-1 through 4-4
provides procedures to be followed in the event the
following indications appear on the malfunction
patch of the launch control console:
a. 400 CYCLE POWER indicator illuminates
RED, item 8 of tables 4-1 through 4-4,
b. 28 VDC POWER indicator illuminates AM-
BER or RED, item 9 of tables 4-1 through
4-4,
c. GUIDANCE FAIL indicator illuminates
RED. Item 10 of tables 4-1 through 4-4.
d. MISSILE LIFT FAIL indicator illuminates
RED. Item 11 of tables 4-1 through 4-4.

4-77. EMERGENCY MISSILE STRETCH.

4-78. Table 4-5 provides procedures to be followed
in the event it becomes necessary to place the missile
in stretch due to an emergency.

4-79. RESTORING AC POWER AFTER

POWER LOSS (NA OSTF-2).

4-80. Table 4-6A provides procedures to be fol-
lowed in the event it becomes necessary to restore
AC power at operational sites.

4-81. RESTORING AC POWER AFTER

POWER LOSS (OSTF-2).

4-82. Table 4-6B provides procedures to be fol-
lowed in the event it becomes necessary to restore
AC power at OSTF-2.

4-13
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Paragraph 4-83 to 4-88B

4-83. COMPLEX ELECTRICAL SYSTEM RE-
SET.

4-84. Table 4-7 provides procedures to be followed
anytime it becomes necessary to reset the complex
real property installed equipment (RPIE) facilities
and aerospace ground equipment (AGE) after a dis-
ruption of normal AC power.

4-85. EMERGENCY DIESEL GENERATOR
PARALLELING AND SHUTDOWN.

4-86. Table 4-8 provides procedures to be followed
in the event it becomes necessary to start and paral-
lel the alternate diesel and (or) to shutdown the
faulty diesel.

4-87. EMERGENCY USE OF HELIUM CON-
TROL CHARGING UNIT (HCU) FOR MANUAL

CONTROL OF MISSILE TANK PRESSURES.

D)4-88. Under emergency conditions, manual pres-
surization of the missile fuel and oxidizer tanks may
be accomplished by using the HCU, regardless of
launcher platform position, when the missile is pro-
perly mated to the launcher platform.

4-88A. The valves and gauges, and precautions
in their use, associated with controlling missile tank
pressures with the HCU are as follows:

CAUTION i

If 28 VDC is lost and helium pressure to the
HCU is being supplied by valve 149, man-
ual bypass valve 148 must be opened im-
mediately to maintain supply pressure to
the HCU.

a. Valve 149 in the pressure system control (PSC)
is a solenoid operated valve that is energized to the
open position during countdown from POWER
INTERN AL indicator illuminated GREEN
unti ABCRT EXTERNAL indicator has
illuminated AMBER. Valve 148 in the PSC is a
manually operated valve that bypasses valve 149,
One of these valves must be opened to supply helium
pressure to the HCU. The valve that is opened will
depend on the point in time when emergency use
of the HCU is required .

4-14
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b. Manual valve 337 in the HCU is normally open
so that when helium pressure is supplied to the HCU
the pressure will be allowed to reach HCU regulator
320 which will automatically supply approximately
53 PSI regulated pressure to the missile fuel tank.
The only time that valve 337 should be closed is
when phase I pressures are desired in the missile fuel
tank and the airborne shrouded helium spheres are
not charged.

¢. The missile fuel tank pressure is manually con-
trolled by using HCU manual valves 339 and 340
and pressure gauge 338, Valve 339 is used to raise
pressure and valve 340 is used to lower pressure.
Gauge 338 indicates the missile fuel tank pressure.
Do mnot attempt to lower fuel tank pressure below
53 PSI if HCU valve 337 is open or if the airborne
shrouded helium spheres are charged.

d. The missile oxidizer tank pressure is manually
controlled by HCU manual valves 342 and 343 and
pressure gauge 341. Valve 342 is used to raise pres-
sure and valve 343 is used to lower pressure. Gauge
341 indicates the missile oxidizer tank pressure. Do
not attempt to pressurize the missile oxidizer tank
above 3.7 PSI if the boiloff valve is enabled.

s

§ CAUTION |

Manual control of missile tank pressures
must be maintained from the HCU at com-
pletion of LO, or LN, boiloff if launcher
platform is not down and locked. Refer to
section VI for boiloff time. Emergency tables
and checklist do not normally indicate or
direct when manual control of the missile
tank pressures will be maintained from the
HCU. The MCCC is responsible for en-
suring that control of missile tank pressures
is established at the HCU if required.

HCU vent valve 343 shall not be used to
vent missile oxidizer tank pressure if LO, or
LN, is in the missile oxidizer tank.

4-88B. During countdown, when the launcher plat-
form is not down and locked, emergency manual
control of missile oxidizer tank pressure with the
HCU at completion of LO, or LN, boiloff is ac-
complished by operating HCU valves 342 and 343.
Do not attempt to pressurize missile oxidizer tank

Changed 15 April 1964
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Section 1V

Paragraph 4-88C to 4-97

above 3.7 PSI if the boiloff valve is enabled. Nor-
mally, manual pressurization of the fuel tank is not
required as the HCU will automatically maintain
approximately 53 PSI in the fuel tank.

4-88C. Prior to moving the launcher platform, dur-
ing emergency manual control of missile tank pres-
sures with the HCU, open valve 342 three full turns
and clear personnel from the launcher platform.
During launcher platform movement, control missile
oxidizer tank pressure with the boiloff valve. Nor-
mally, manual pressurization of the fuel tank is not
required as the HCU will automatically maintain
approximately 53 PSI in the fuel tank. After the
launcher platform is down and locked and the silo
is safe, close HCU valve 342.

4-88D. During standby, regardless of whether the
launcher platform is down and locked or in a mainte-
nance configuration out of the down locks, the HCU
may be used to maintain missile tank pressures dur-

ing an emergency. To use the HCU under the above |
conditions, first close HCU valve 337 if phase I

pressures are desired, then open PSC valve 148.
Missile tank pressures shall be maintained by open-
ing or closing HCU valves 339, 340, 342, and 343

as applicable.
CAUTION f

PSC valve 148 shall be closed and HCU
valve 337 opened when emergency manual
pressurization from the HCU is terminated.

4-89. MANUAL ABORT.

4-90. Table 4-10 provides procedures to be fol-
lowed in the event a manual abort becomes necessary.

4-91. TACTICAL COUNTDOWN MALFUNC-

TION PROCEDURES.

4-92. Tables 4-11 through 4-15 provides pro-
cedures to be followed in the event the following
conditions occur during a tactical countdown:

Changed 15 April 1964

a. LN, LOAD indicator does not illuminate
AMBER, or does not illuminate GREEN after
illuminating AMBER. Table 4-11.

b. HYDRAULIC PRESSURE indicator does
not illuminate GREEN. Table 4-12.

c. LO, TANKING PANEL malfunctions during
LO, CHILLDOWN. Table 4-13.

(1) Item 1 STORAGE TANK VENT VALVE
N-5 indicator not AMBER.

(2) Item 2 TOPPING TANK VENT VALVE
N-4 indicator not AMBER.

(3) TOPPING TANK PRESS. VALVE N-50
indicator not GREEN.

(4) TOPPING CHILL VALVE L-60 indicator
not GREEN.

d. HELIUM LOAD indicator does not illumi-
nate AMBER, or does not illuminate GREEN
after illuminating AMBER. Table 4-14.

e. HYD-PNEU LN,-HE ready indicator does
not illuminate GREEN. Table 4-15.

4-93. LAUNCHER PLATFORM FAILS TO

LOWER.

4-94. Table 4-16 provides procedures to be fol-
lowed in the event launcher platform fails to lower
as indicated on the TV monitor and(or) SITE
HARD indicator not illuminating AMBER after
ABORT pushbutton is depressed.

4-95. MISSILE ENCLOSURE PURGE UNIT.

4-96. A missile enclosure purge unit is provided
to expel dangerous concentrations of fumes, gaseous
oxygen, or gaseous nitrogen from the missile en-
closure area and to prevent impingement of the
tension equalizer with LO, or LN, boiloff. Actual
impingment of the tension equalizer occurs only when
the boiloff valve is open and approximately at the
same level.

“4-97. To use the missile enclosure purge unit,

the purge unit must first be set up in accorance with
T.O. 21M-HGM16F-3CL-1, the purge unit mobile
generator set must be operating, and the silo over-

4-14A
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head doors must be open. The purge unit is extended
to the purge position and retracted to the standby
position by depressing pushbuttons on a remote
control unit, located in the launch control center
grade entry stairwell. To extend the purge unit, de-
press the FOR pushbutton. To retract the purge
unit, depress REV pushbutton.

¥ ¢ CAUTION

Prior to closing the silo overhead doors or
moving the launcher platform, the purge unit
must be retracted. Emergency tables and
checklist do not normally indicate or direct
when the purge unit will be used or retracted.
The MCCC is responsible for directing the
use of the purge unit and ensuring it is
retracted prior to silo door closure or launch-
er platform movement.

4-14B

Changed 15 April 1964
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Section IV

Paragraph 4-98 to 4-108

4-98.
ZER.

IMPINGMENT OF TENSION EQUALI-

4-99. Gaseous oxygen (or gaseous nitrogen) im-
pingement on the triangle plate and wire rope hanger
on the north end of the tension equalizer assembly
may occur when the boiloff valve is open and the
launcher platform is less than 20 feet out of the down
locks with turning vanes installed, or between 20
and 40 feet out of the down locks without the turn-
ing vanes installed. Impingement is considered to be
a direct flow of gaseous oxygen (or gaseous nitrogen)
from the boiloff valve onto the tension equalizer
triangle plate and wire rope hanger. During an emer-
gency which prevents launcher platform movement
and with the boiloff valve in such a position that
impingement on the tension equalizer may occur,
action should be taken to prevent impingement as
quickly as possible. Impingement may be prevented
by placing the missile enclosure purge unit in opera-
tion, or if the purge unit is not available, by spraying
the impinged area of the tension equalizer with water.
If water is used, it should be sprayed from the south
side of the silo overhead door opening in quadrant
II, directly and only on the impinged area of the
tension equalizer triangle plate and wire rope hanger
(north end).

¥ WARNING I

Extreme care shall be taken to prevent water

from spraying or splashing on the missile or

boiloff valve. Water shall be used only when

a missile enclosure purge unit is not avail-

able.

o

4-100. Water shall be sprayed only while the ten-
sion equalizer is being impinged upon (boiloff valve
open). Intermittent impingement may be necessary
to control missile oxidizer tank pressure prior to
initiating missile 2nclosure purge unit operation or
water spray.

4-101. LIQUID AND GAS SPILLAGE.

' 4-102.

Emergency actions required when liquid
and gas spillage or leaks occur, as reflected by FRCP
indications are contained in appropriate tables of
this section. Spillage of liquids, such as RP-1 fuel,
hydraulic fluid, and possibly diesel fuel can only be
detected by visual observation. During a tactical

countdown, emergency actions to be taken when
spillage or leaks are visually observed and are not
indicated on the FRCP must be based on the sound
judgment of the MCCC. During a nontactical count-
down abort shall be initiated, and EF-41 purge fan
activated by depressing the RP-1 purge pushbutton
located on the FRCP. After ABORT EXTERNAL
indicator has illuminated AMBER, the missile en-
closure area fog system may be activated at the
MCCC discretion. Initiation of the fog system will
cause extensive maintenance and clean up to be per-
formed.

4-103. MANUAL STOP OF LAUNCHER PLAT-

FORM DURING AN AUTOMATIC SEQUENCE.

4-104.  Procedures contained in tables of this sec-
tion require the initiation of abort if an emergency or
abnormal condition occurs during countdown which
requires a return to standby. During the launcher
platform up-run sequence, condition may be ob-
served which would require stopping the up-run
movement without immediately lowering the launcher
platform. To stop the up-run movement and prevent
immediate lowering, position RESET PROGRA-
MER key switch on CSMOL to ON then, immedi-
ately depress ABORT pushbutton. If automatic
launcher platform lowering is to be initiated after a
manual stop. ensure that ABORT COMPLETE
indicator is illuminated AMBER prior to positioning
RESET PROGRAMMER key switch to OFF. If
it becomes necessary to manually stop an automatic
down-run sequence position RESET PROGRAM-
MER key switch to ON. To continue the automatic
down-run sequence after a manual stop, position RE-
SET PROGRAMMER key switch to OFF.

4-105, BOILOFF VALVE FAILURE TO OPEN

DURING ABORT.

4-106. Table 4-17 provides procedures to be fol-
lowed in the event the boiloff valve fails to open when
the EMERGENCY pushbutton is depressed when
initiation of abort is delayed or during abort when the
launcher platform is 7-%2 feet below the uplocks.

4-107. LO, GROWTH WITH BOILOFF VALVE

CLOSED.

4-108. Prior to the commit sequence LO, in the
missile is at its boiling temperature. During the

4-15
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commit sequence LO, tank pressure is increased to
phase I11 pressure and boiling of LO, ceases because
LO. boiling temperature increases with increased
pressure. The increase in temperature results in an
increase in volume. As the volume increases (LO,
growth) there is a corresponding rise of LO, level
in the missile. The rate at which the LO, level rises
depends upon prevailing atmospheric conditions.

4-109. If the boiloff valve remains closed, LO,
will eventually flow down the pressurization duct to
the airborne relief valve. LO, flow will cause this
valve to fail to an open position and result in little
or no control of LO, tank pressure, causing a very
serious condition to exist.

4-110. If the boiloff valve remains closed for an
extended period of time at phase I1I pressure and is

T.0. 21M-HGM16F-1

then opened, LO, will be dumped through the boil-
off valve. The amount of LO, dumped will depend on
the length of time the boiloff valve was closed and on
prevailing atmospheric conditions. LO, is dumped
due to the following reason:

a.  When the boiloff valve is closed the tempera-
ture of the LO, is approaching its boiling
point at phase 111 pressure.

b.  When the boiloff valve is opened, LO, tank
pressure decreases very rapidly.

c. When the pressure decreases to phase 11, the
LO, is above its boiling temperature, result-
ing in violent boiling of LO,. The end result
is LO, being dumped through the boiloff
valve into the silo, '

Table 4-1. Emergencies During Standby

ITEM 1. PRESSURE MODE INDICATOR RED

This item contains procedures to place the missile
in a safe configuration if PRESSURE MODE indi-
cator illuminates RED during standby.

p g CAUTION"-?

Maintain a minimum of 2 PSI differential
pressure. To prevent fuel prevalves from
opening, do not exceed 20 PSI in the fuel
tank.
S
1 (D) TANK PRESSURES

If pressures were adjusted to normal, or if pressures
were normal when pressurization switched to emer-
|

'2. (D) AUTOMATIC PUSHBUTTON

If pressure system remains in automatic mode, re-
maining steps in this table need not be accomplished.
If system remains or returns to emergency mode
after depressing AUTOMATIC pushbutton, deputy

3. (D) PHASE | PRESSURES

If PRESSURE MODE indicator illuminates RED,
the pressurization monitor shall immediately deter-
mine if pressures are normal or abnormal by ob-
serving the pressure gauges. If pressures are normal
and in phase I (LO, tank pressure 3.4 to 4.2 PSI,
fuel tank pressure 11.9 to 13.0 PSI), do not adjust.

I pressures are abnormal, adjust by depressing the

applicable RAISE or LOWER pushbutton.

ADJUSTED

gency, the deputy shall depress AUTOMATIC push-
button to return the system to automatic mode.

DEPRESSED

shall manually maintain phase | pressures. No fur-
ther attempt should be made to return ¢he system to
automatic until missile is placed in stretch and
troubleshooting is accomplished.

MANUALLY MAINTAINED

The MCCC shall direct crew the place missile in emergency stretch, using procedures contained in table 4-5.

4. (C) CREW, PLACE MISSILE IN STRETCH

DIRECTED
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Table 4-1. Emergencies During Standby (CONT)

ITEM 2A. GENERATOR MALFUNCTION (ALTERNATE IN STANDBY)

This item contains procedures to place the alternate
generator on the line and to shut down the primary

generator if generator malfunction is indicated dur-
ing standby. Steps in this procedure will normally be
performed by the L-1 at direction of the MCCC.

1. (C) L-1, PLACE ALTERNATE GENERATOR ON THE

LINE AND SHUT DOWN FAULTY GENERATOR

After AC power has been transferred to the alter-
nate generator, at MCCC direction, L-1 assisted by

2. (C) L-1, TROUBLESHOOT

If a generator malfunction is indicated, at the direc-
tion of the MCCC, L-1 shall place alternate gener-
ator on the line and shut down the faulty generator
using procedures contained in table 4-8. If L-1 is
not present in the LCC, it may be necessary for other
crew members to take corrective action.

DIRECTED

M-1 and A-1 shall troubleshoot the faulty system
using applicable technical manuals.

DIRECTED

ITEM 2B. GENERATOR MALFUNCTION (ALTERNATE NOT IN STANDBY)

This item contains procedures to shut down the
faulty generator if generator malfunction is indicated
during standby and the alternate generator is not
available. Steps in this procedures will normally be
performed by L-1 at the direction of the MCCC.

% l CAUTION i

If the malfunction is due to generator low
lube oil pressure or high temperature, delay
shutdown of the generator and extend work
platform NO. 1. This will allow the appli-
cation of missile stretch if required during
the period of AC power loss.

If a generator malfunction is indicated, at direction
of the MCCC, L-1 shall shut down the faulty gener-
ator at the PRCP as follows:

1. (C) L-1, SHUT DOWN FAULTY GENERATOR

After faulty generator has been shut down, at MCCC
direction, L-1 assisted by M-1 and A-1 shall trouble-

2. (C) L-1, TROUBLESHOOT AND RESTORE AC POWER

After AC power is restored, at MCCC direction,
L-1 shall restore nonessential power by positioning
FEEDER NUMBER 3 NON-ESSENTIAL BUS
CONTROL SWITCH to CLOSE and observing

(a) Position FEEDER NUMBER 3 NONESSENTIAL
BUS CONTROL SWITCH to TRIP and observe
FEEDER NUMBER 3 NONESSENTIAL BUS
CONTROL SWITCH RED indicator extin-
guished and GREEN indicator illuminates.

(b) Position GENERATOR MAIN BREAKER CON-
TROL SWITCH to TRIP and observe GENER-
ATOR MAIN BREAKER CONTROL SWITCH
RED indicator extinguishes and GREEN in-

dicator. illuminates.

(c) Position ENGINE START-STOP SWITCH TO
STOP and momentarily hold. Release
switch and observe ENGINE START-STOP
SWITCH RED indicator extinguishes and
GREEN indicator illuminates.

DIRECTED

shoot faulty system and restore AC power using ap-
plicable technical manuals.

DIRECTED
FEEDER NUMBER 3 NON-ESSENTIAL BUS

CONTROL SWITCH GREEN indicator extin-
guishes and RED indicator illuminates.

4-17
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Table 4-1. Emergencies During Standby (CONT)

ITEM 2B. GENERATOR MALFUNCTION (ALTERNATE NOT IN STANDBY)

(CONT)

3. (C) L-1, NONESSENTIAL POWER ON

DIRECTED

After AC power is restored, at MCCC direction, crew will reset complex electrical system using procedures

contained in table 4-7:

4. (C) CREW, RESET ELECTRICAL SYSTEM

DIRECTED

ITEM 2C. GENERATOR MALFUNCTION (GENERATORS IN PARALLEL)

This item contains procedures to remove a faulty
generator from the line if a generator malfunction
is indicated during standby while operating gener-
ators in parallel. Steps in this procedures will nor-
mally be performed by the L-1 at the direction of
the MCCC.

If a generator malfunction is indicated, at MCCC
direction, L-1 shall shut down faulty generator at
PRCP:

1. (C) L-1, SHUT DOWN FAULTY GENERATOR

After faulty generator has been shut down, at MCCC
direction, L-1, assisted by M-1 and A-1, shall

2. (C) L-1, TROUBLESHOOT

(a) Position GENERATOR MAIN BREAKER CON-
TROL SWITCH to TRIP. Observe GENERATOR
MAIN BREAKER CONTROL SWITCH RED in-
indicator extinguishes and GREEN indicator
illuminates.

(b) Position ENGINE START-STOP SWITCH to
STOP and momentarily hold. Release
switch and observe ENGINE START-STOP
SWITCH RED indicator extinguishes and
GREEN indicator illuminates.

DIRECTED

troubleshoot the faulty system using applicable
technical manuals.

DIRECTED

ITEM 3. LOSS OF AC POWER

This item contains procedures for restoring the
complex to a safe configuration after an AC power
loss has occurred during standby. Steps in this pro-
cedure will normally be performed by L-1 at the

I. (C) L-1 RESTORE AC POWER

After AC power is restored at direction of MCCC,
L-1 shall restore nonessential power by positioning
FEEDER NUMBER 3 NON-ESSENTIAL BUS
CONTROL SWITCH to CLOSE and observing

2. (C) L-1, NONESSENTIAL POWER ON

direction of the MCCC.

If AC power is lost, at direction of MCCC, L-1
shall attempt to restore AC power using procedures
contained in table 4-6A or 4-6B as applicable.

DIRECTED
FEEDER NUMBER 3 NON-ESSENTIAL BUS

CONTROL SWITCH G R EEN indicator extin-
guishes and RED indicator illuminates.

DIRECTED

After AC power is restored, at MCCC direction, crew shall reset complex electrical system using procedures

contained in table 4-7.

3. (C) CREW, RESET ELECTRICAL SYSTEM

DIRECTED

4-18
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Table 4-1. Emergencies During Standby (CONT)

ITEM 4. LOSS OF UMBILICALS

| WARNING l

Maintenance support is required to safety
ordnance items (if installed) and to recon-
nect umbilicals. Exception may be made to
initiate a tactical launch if the missile crew
can determine that no stray voltage exists
at the umbilicals.

This item contains procedures to place the missile
in a safe configuration if umbilical loss occurs during
standby. If missile tank pressure gauges are indi-
cating normal and R/V SAFE indicator is extin-
guished, only umbilical 600U4 has ejected and steps
1 and 2 need not be performed.

If all missile tank pressure gauges on launch con-

1. (C) DEPUTY, OR M-1 MONITOR AND MAINTAIN TANK PRESSURES

The loss of umbilical 600U3 causes the logic units
to lose the sensing capability of the missile tank pres-
sure transducers. The resultant sensing of zero PSI
differential pressure causes the pressurization system

2. (C) A-1, L-1, PLACE MISSILE IN STRETCH . .

trol console indicate zero, MCCC shall direct deputy
or M-1 to monitor and maintain missile tank pres-
sures. If TV is not available to monitor PSMR
missile tank pressure gauges, M-1 shall proceed to
the HCU, launcher platform level 3, and close valve
337 to prevent fuel tank pressure from rising to
53.0 PSI when pressure is supplied to the HCU. M-1
shall then proceed to the PSC, level 8, and open
valve 148 to supply pressure to the HCU. M-1 shall
then return to the HCU and maintain phase 1 pres-
sures (LO, tank 3.4 to 4.2 PSI, fuel tank pressure
11.9 to 13.0 PSI) using valves 339, 340, 342, and
343. If TV monitor is available to monitor PSMR
missile tank pressures gauges, deputy shall maintain
phase I pressures using the TV monitor and appli-
cable RAISE or LOWER pushbutton on launch con-
trol console.

....... DIRECTED

to switch to emergency mode. The MCCC shall direct
A-1 and L-1, to place missile in emergency stretch
using procedures contained in table 4-5.

DIRECTED

ITEM 5.

FIRES IN SILO

The following procedures contain immediate actions
required if a fire is detected in the silo during stand-
by. Methods of detecting a fire in the silo are the
fire alarm panel, television monitor, and on-the-spot
observation. Upon detection of a fire, it shall be
the responsibility of the MCCC to use all available
personnel to combat the fire by the most effective
means possible. Paragraph 4-30 specifies the type of

1. (C) FIRE LOCATION

The individual detecting a fire shall activate the fire
alarm system from level 2, 4, 6, or 8 when expeditous

2. (C) FIRE ALARM

extinguisher to be used and identifies the classes of
fires.

If a fire is detected, the individual who detects the
fire shall immediately notify the MCCC as to the
location and extent of the fire. Other details, such
as actual or potential damage, should be included
as time permits.

IDENTIFED

to do so, or the MCCC shall activate the fire alarm
at the fire alarm panel in the LCC.

ACTIVATED

The MCCC shall direct available personnel to attempt to contain and extinguish the fire by using available

fire fighting equipment.
3. (C) CREW, COMBAT THE FIRE .

If the fire is located in the missile enclosure area,
the MCCC shall direct M-1 or any other available
crew member to activate the missile enclosure fog

... DIRECTED

system at the FRCP. Fog system is activated by de-
pressing MISSILE ENCLOSURE FOG ON push-
button.

Changed 15 April 1964
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Table 4-1. Emergencies During Standby (CONT)

ITEM 5. FIRES IN SILO (CONT)

4. (C) M-1, ACTIVATE MISSILE ENCLOSURE FOG SYSTEM

DIRECTED

The MCC shall ensure that all personnel not directly involved in combating the fire are evacuated from the

silo.

5. (C) SILO EVACUATED OF NONESSENTIAL PERSONNEL

The MCCC shall ensure that local disaster control
and potential hazard procedures are implemented at
the earliest possible time but not to interfere with

6. (C) DISASTER CONTROL AND POTENTIAL HAZARD PROCEDURES

If the fire cannot be controlled the MCCC will, at
his discretion, direct M-1 to manually open the silo
overhead doors. Opening the silo overhead doors
will relieve silo overpressure in the event of an ex-
plosion. It will also allow silo blast door opening for
silo entry and exit if required and prevent possible
damage to the LCC. If the fire is small and quickly
brought under control, the silo overhead doors should
not be opened. When directed by the the MCCC,
M-1 shall open silo overhead doors from CSMOL
as follows:
(a) Position RESET PROGRAMMER key
switch to ON.
(b) Depress HYDRAULIC 40 HP PUMP ON
pushbutton and observe HYDRAULIC 40

7. (C) M-1, OPEN SILO DOORS

VERIFIED

combating the fire. Personnel in the LCC not in-
volved in fire fighting may be used to implement
the disaster control procedures.

IMPLEMENTED

HP PUMP PRESSURE indicator illumin-
ates GREEN.

(c) Depress CRIB VERTICAL LOCK push-
button and observe CRIB VERTICAL
LOCK indicator illuminates GREEN.

(d) Depress CR1B HORIZONTAL LOCK
pushbutton and observe CRIB HORIZON-
TAL LOCK indicator illuminates GREEN.

(e) Depress and hold SILO DOORS OPEN
pushbutton for 30 seconds and observe
SILO DOORS CLOSE indicator extin-
guishes.

In approximately 5 minutes, the SILO DOORS
OPEN indicator will illuminate GREEN.

DIRECTED

ITEM 6A. SILO CONTROL CABINET HI-TEMP INDICATOR RED

These procedures shall be used to prevent overheat-
ing of the control-monitor and countdown groups
when a malfunction in the control cabinet air
conditioning system is indicated on the FRCP. The

1. (C) M-1, TROUBLESHOOT

MCCC shall direct M-1 to investigate and trouble-
shoot the cause of the malfunction indication. A tac-
tical launch may be initiated with this malfunction
indication,

. DIRECTED

ITEM 6B. MAIN EXHAUST FAN NOT OPERATING INDICATOR RED

These procedures shall be used to prevent a hazard-
ous ventilation condition from occuring in the silo
when the FRCP indicates that the main exhaust fan
is not operating. The MCCC shall direct M-1 to

1. (C) M-1, TROUBLESHOOT . .

investigate and troublshoot the cause of the mal-
function indication. A tactical launch may be initiated
with this malfunction indication.

DIRECTED
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Table 4-1. Emergencies During Standby (CONT)

ITEM 6C: STORAGE AREA 25% OR 19% INDICATOR RED

l WARNING !

If gaseous oxygen concentration reaches
35%, as detected by a portable analyzer in
the area of investigation or troubleshooting,
personnel shall immediately evacuate the
area.

These procedures shall be used to return the silo to
a safe configuration when a gaseous or liquid oxy-
gen/nitrogen leak is indicated on the FRCP during
standby. The MCCC shall direct evacuation of the

1. (C) EVACUATE SILO

The MCCC shall direct M-1 to investigate and
troubleshoot the cause of the FRCP malfunction
indication. Personnel investigating the malfunction
shall use breathing apparatus and protective cloth-
ing when approaching any liquid oxygen/nitrogen
or gaseous oxygen/nitrogen leak. The MCCC shall

direct M-1 to check the oxygen detector TROUBLE
indicator, and if illuminated troubleshoot the oxygen

2. (C) M-1, TROUBLESHOOT

silo and direct M-1 to investigate and troubleshoot
the cause of the malfunction indication. Countdown
shall not be initiated with high oxygen concentration
indications. A tactical countdown may be initiated
with low oxygen concentration indications.

The MCCC shall direct evacuation of the silo by
Public Address announcement from the launch con-
trol console, by activating the fire alarm at the fire
alarm panel, or by turning the silo lights off and on
3 times at 1 second intervals by using the silo lighting
pushbutton in the silo entrance vestibule.

DIRECTED

detector cabinet. If the TROUBLE indicator is ex-
tinguished, M-1 shall check the AREA ALARM
indicator and the percentage meter to determine
location and amount of oxygen concentration. The
area generating the alarm should be checked first.
When a leak is discovered, it should be isolated, if
possible, referring to appropriate technical manuals.
If the leak or spillage cannot be corrected, the MCCC
shall notify appropriate agencies for assistance.

DIRECTED

ITEM 6D. AIR WASHER DUST COLLECTING UNITS NOT OPERATING INDICATOR RED

These procedures shall be used to return the silo
ventilation system to a normal configuration when a
malfunction of the air washer duct collecting units
is indicated on the FRCP. The MCCC shall direct

1. (C) M-1, TROUBLESHOOT

M-1 to investigate and troubleshoot the cause of
the malfunction indication. A tactical launch may
be initiated with this malfunction indication.

DIRECTED

ITEM 6E. DIESEL VAPOR HIGH LEVEL INDICATOR RED

These procedures shall be used to return the silo
to a safe configuration when a high concentration of
diesel vapor is indicated on the FRCP. The MCCC
shall direct evacuation of the silo and direct M-1
to investigate and troubleshoot the cause of the
malfunction indication. Countdown shall not be
initiated due to danger of an explosion and fire.

1. (C) EVACUATE SILO

The MCCC shall direct silo evacuation by making
a public address announcement from the launch con-
trol console, by activating the fire alarm at the fire
alarm panel, or by turining the silo lights of and on
3 times at | second intervals by using the silo light-
ing pushbutton in silo entrance vestibule.

. DIRECTED
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Table 4-1. Emergencies During Standby (CONT)

ITEM 6E. DIESEL VAPOR HIGH LEVEL INDICATOR RED (CONT)

The MCCC shall direct M-1 to investigate and
troubleshoot the cause of the malfunction indication.
Personnel investigating the malfunction shall use
breathing apparatus when a contaminated atmo-
sphere is encountered. The crew shall inspect the
operating generator and all piping on that level. Then
the alternate generator and associated piping shall
be inspected. If a leak is discovered it should be

2. (C) M-1, TROUBLESHOOT

isolated by turning appropriate valves, referring to
appropriate technical manuals. The situation may
require that the standby generator be placed on the
line or that both diesels be shut down. Appropriate
agencies will be notified if a substantial spillage is
discovered. If no spillage is observed on level 5 or 6,
proceed to level 7 and troubleshoot diesel vapor
detector cabinet.

DIRECTED

ITEM 6F. LCC AIR RECEIVER AND INSTRUMENT AIR RECEIVER LOW PRESSURE
INDICATORS RED

These procedures shall be used to return the instru-
ment air system to a safe configuration when the
FRCP indicates a malfunction in the silo or LCC
instrument air systems. When both indicators illumi-

1. (C) M-I, TROUBLESHOOT

nate RED in close proximity, a serious leak is indi-
cated. Countdown shall not be initiated until mal-
function is corrected. The MCCC shall direct M-1
to troubleshoot the malfunction indication.

DIRECTED

ITEM 6G. SILO AIR INTAKE CLOSURES CLOSED/SILO AIR EXHAUST CLOSURES
CLOSED INDICATORS RED

These procedures shall be used to return the silo
to a safe configuration if silo blast closures are
closed electrically as indicated on the FRCP.

The MCCC shall direct evacuation of the silo by
making a public address system announcement from

1. (C) EVACUATE SILO

If the blast detection system has detected an optic
signal but not a radio signal, the blast closures
should open in 90 seconds and the blast detection
cabinet will have to be reset.

If the blast detection system has detected both optic
signal and a radio signal, the blast closures will
close and the blast detection cabinet must be reset
before the blast closures will open.

If no nuclear blast has been detected and a malfunc-
tion has occurred in the blast detection cabinet:

2. (C) M-1, RESET BLAST DETECTION CABINET

the launch control console, by activating the fire
alarm at the fire alarm panel, or by turning the silo
lights off and on 3 times at 1 second intervals by
using the silo lighting pushbutton in silo entrance
vestibule.

DIRECTED

(a) Position OUTPUT RELAY switch to DIS-
CONNECT.

(b) Depress RCVR 1 MANUAL TEST push-
pushbutton,

(c) Depress ALARM RESET pushbutton.

(d) Position OUTPUT RELAY switch to CON-

NECT.

(e) Depress DETECTION MODE RESET
pushbutton. '

(f) Verify OPTIC MODE indicator is illumi-
nated.

(g) Verify channel indicator is cycling.

DIRECTED
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Table 4-1. Emergencies During Standby (CONT)

ITEM 6G. SILO AIR INTAKE CLOSURES CLOSED/SILO AIR EXHAUST CLOSURES
CLOSED INDICATORS RED (CONT)

If blast detection cabinet fails to reset or if the blast
closures fail to open, at direction of MCCC, M-1

3. (C) M-1, OUTPUT RELAY SWITCH TO DISCONNECT

If blast closures were closed by an actual nuclear
blast, emergency water pump P-32 may be operating.
If diesel generators are operating in parallel, to pre-
vent a possible overheat condition and possible AC
power loss, one generator shall be shut down. At

MCCC direction to shut down one diesel generator,
L-1 shall:

(a) Position GENERATOR MAIN BREAKER
CONTROL SWITCH to TRIP. Observe

4. (C) L-1. SHUT DOWN ONE GENERATOR
5. (Deleted)

If the blast closures are closed and blast detecticn
cabinet is normal, a failure of relay control circuit
or a tripped circuit breaker should be suspected.
At direction of the MCCC to troubleshoot blast
closure system, M-1 shall:

(a) Proceed to essential motor control panel C,

shall position OUTPUT RELAY switch on blast
detection cabinet to DISCONNECT.

DIRECTED

GENERATOR MAIN BREAKER CON-
TROL SWITCH RED indicator extin-
guishes and GREEN indicator illuminates.

(b) Position ENGINE START-STOP SWITCH
to STOP and momentarily hold. Release
switch and observe ENGINE START-STOP
SWITCH RED indicator extinguishes and
GREEN indicator illuminates.

Omit step 4 if generators are not operating in parallel.

DIRECTED

level 2 and verify control circuit breakers
CB-1 and CB-3 are ON. Reset CB-1 and
CB-3 if tripped. If circuit breakers had to
be reset and blast closures open, omit step
(b) through (e) and troubleshoot probable
cause in accordance with applicable techni-
cal manual.

Changed 15 April 1964
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Table 4-1.  Emergencies During Standby (CONT)

I WARNING l

Control circuit voltage is 120 VAC. Use
extreme  caution  while installing  jumper
wires.

If circuit breakers were not tripped or will not reset,
proceed to facilities interface cabinet NO. 1 on level
3 to bypass the control circuit of the blast closures
as follows: (b) Install jumper wire on terminal
board E-1 between wire numbers 9013 and 9015,
(c) Install jumper wire on terminal board E-1 be-

6. (C) M-1. TROUBLESHOOT BLAST CLOSURES

tween wires 9015 and 9017. (d) Install jumper wire
on terminal board E-1, between wires 9017 and 9019,
(e) Install jumper wire from wire C-6 to wire 9013,
Verify with MCCC that blast closures are open. If
blast closures do not open, troubleshoot blast closures
system in accordance with applicable technical man-
ual, If blast closures remain closed it will become
necessary to shut down the diesel generator to pre-
vent excessive carbon buildup in the exhaust system
and contamination of air in the silo. Prior to shut
down of the diesel generator, extend work platform
NO. 1 to allow missile stretch to be applied if an
emergency occurs that may require it,

DIRECTED

ITEM 6H. MISSILE POD AIR HI TEMPERATURE OR LO PRESSURE INDICATOR RED

This item contains procedures for turning off missile
guidance system power to prevent damage of missile
guidance system components due to overheating.

If GUIDANCE FAIL indicator is illuminated RED.

1. (C) A-1, MGS POWER SWITCH OFF

at direction of MCCC, A-1 shall turn off missile
guidance system power by positioning MGS POWER
switch on MISSILE GROUND POWER (PANEL
1) to OFF.

DIRECTED

The MCCC shall direct M-1 to investigate and troubleshoot missile pod air conditioner.

2. (C) M-1, TROUBLESHOOT

DIRECTED

ITEM 6. EMERGENCY WATER PUMP P-32 ON INDICATOR RED

This item contains procedures for shutting down one
diesel generator, if operating in parallel, to prevent
overheating. If emergency water pump P-32 is run-
ning, a failure of condenser water flow from the
water cooling tower is indicated. The capacity of
pump P-32 is not sufficient to cool both diesel
engines. Steps in this procedure will normally be
performed by L-1 at the direction of the MCCC.
It EMERGENCY WATER PUMP P-32 ON indi-
cator on FRCP illuminates, at direction of MCCC
to shut down one generator, L-1 shall:

1. (C) L-1, SHUT DOWN ONE GENERATOR

(a) Position GENERATOR MAIN BREAKER CON-
TROL SWITCH to TRIP. Observe GENERATOR
MAIN BREAKER CONTROL SWITCH RED in-
dicator extinguishes and GREEN indicator
illuminates.,

(b) Position ENGINE START-STOP SWITCH to
STOP and momentarily hold. Release switch
and observe ENGINE START-STOP SWITCH
RED indicator extinguishes and GREEN in-
dicator illuminates.

A tactical countdown may be initiated.

DIRECTED

The MCCC shall direct M-1 and L-1 to troubleshoot the condenser water system and power distribution Sys-

tem using applicable technical manuals.

2. (C) M-1, L-1, TROUBLESHOOT

DIRECTED

Changed 15 April 1964
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Table 4-1. Emergencies During Standby (CONT)

ITEM 7. ENGINES AND GROUND POWER INDICATOR RED (28 VDC
POWER AND 400 CYCLE POWER INDICATORS EXTINGUISHED)

This condition during standby indicates that the solid
propellant gas generator (SPGG) temperature is
out of tolerance or that the 28-VDC transformer-
rectifier has failed. The MCCC shall direct A-1 and
M-1 to proceed to level 3 to observe the SPGG indi-
cators on the AC power distribution panel. If all
SPGG indicators are GREEN, an assumption will

[. (C) A-1, M-1, OBSERVE SPGG INDICATORS

If all SPGG indicators are GREEN, MCCC shall
direct A-1 and M-1 to obtain manual control of the
missile tank pressures at the PSC on level 8. Manual
control of pressures is necessary lo ensure proper
missile tank pressures should 28 VDC be intermit-
tently or gradually lost as the emergency batteries
are depleted. Manual control at the PSC will prevent
any failure in the automatic system from affecting
missile tank pressurization. (a) M-1 shall obtain
manual control of missile tank pressurization at the
PSC by closing valves 105 and 106. (b) After valves

2. (C) A-1, M-1, OBTAIN MANUAL CONTROL OF PSC

be made that the power supply distribution set rec-
tifier circuit has failed. This is considered to be an
emergency condition and manual control of the PSC
must be obtained in case 28 VDC is completely lost
(step 2.) If any SPGG indicator is extinguished or
RED the crew need only troubleshoot the SPGG
manfunction (step 3).

DIRECTED

105 and 106 are closed, A-1 shall ensure that the
intermittent or gradual loss of 28 VDC does not
affect missile tank pressurization by positioning
SYSTEM POWER switch on PNEUMATICS
(PANEL 1) to OFF. (c) M-1 shall then maintain
missile tank pressures at the PSC. Fuel tank pres-
sure shall be maintained at 11.9 to 13.0 PSI using
valve 123 to raise pressure or valve 125 to lower
pressure. LO, tank pressure shall be maintained at
3.4 to 4.2 PSI using valve 124 to raise pressure or
valve 126 to lower pressure.

DIRECTED

The MCCC shall direct A-1 and L-1 to troubleshoot existing malfunction. using appropriate technical man-

uals.

3. (C) A-1, L-1, TROUBLESHOOT

DIRECTED

ITEM 8. 400 CYCLE POWER INDICATOR RED

This condition does not indicate an emergency situation during standby. The MCCC stall direct the crew to

troubleshoot in accordance with Section V.

I. (C) CREW TROUBLESHOOT

DIRECTED

ITEM 9. 28 VDC POWER INDICATOR AMBER OR RED

The 28 VDC POWER AMBER or RED indication
is considered to be an emergency because either in-
dication could lead to an eventual complete loss of
28 VDC. The AMBER indication means that cool-
ing air is not being supplied to the unit or that the
backup batteries have depleted past 40 ampere-hours
due to a partial or complete rectifier failure.The

RED indication means that 28-VDC power is out
of tolerance. After LO. drain is complete, manual
control of the pressurization system shall be obtained
at the pressure system control (PSC). Manual con-
trol is necessary should 28 VDC be intermittently or
gradually lost as the emergency batteries are depleted.
Manual control at the PSC will prevent any failure
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Table 4-1. Emergencies During Standby (CONT)

ITEM 9. 28 VDC POWER INDICATOR AMBER OR RED (CONT)

in the automatic system from affecting missile tank
pressurization. At MCCC direction, A-1 and M-1
shall obtain manual control of pressurization system
as follows: (a) M-I, close valves 105 and 106 on
PSC. (b) A-1, position SYSTEM POWER switch
on PNEUMATICS (PANEL 1) to OFF. (¢) M-1,
maintain missile tank pressures at PSC. Fuel tank

I[. (C) A-1, M-1. OBTAIN MANUAL CONTROL OF PSC

pressure shall be maintained at 11.9 to 13.0 PSI
using valve 123 to raise pressure or valve 125 to
lower pressure. LO, tank pressure shall be main-
tained at 3.4 to 4.2 PSI using valve 124 to raisc
pressure or valve 126 to lower pressure. After abort
is complete, troubleshoot the malfunctioning system.

DIRECTED

After manual control is obtained the MCCC shall direct A-1 and L-1 to troubleshoot Power Supply Distri-

bution Set on level 3,

2. (C) A-1, L-1, TROUBLESHOOT

DIRECTED

ITEM 10. GUIDANCE FAIL INDICATOR RED

This condition does not indicate an emergency dur-
ing standby. The MCCC shall direct the crew to
troubleshoot in accordance with section 5. If guid-
ance has been on memory for more than 7 minutes
and GUIDANCE FAIL indicator illuminates RED,

I. (C) CREW TROUBLESHOOT

troubleshooting should be delayed for 2 minutes. If
no malfunction has occurred, GUIDANCE FAIL
indicator should extinguish in 2 minutes and no
troubleshooting is necessary.

DIRECTED

ITEM 11. MISSILE LIFT FAIL NDICATOR RED

This condition does not indicate an emergency during standby. The MCCC shall direct the crew to trouble-

shoot in accordance with section V.

I. (C) CREW TROUBLESHOOT

DIRECTED
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Table 4-2.  Emergencies from Start Countdown to MISSILE LIFT UP & LOCKED Indicator Amber

ITEM 1. PRESSURE MODE INDICATOR RED

This item contains procedures to follow if PRES-
SURE MODE indicator illuminates RED from start
countdown to MISSILE LIFT UP & LOCKED in-
dicator AMBER.

7¥ ; CAUTION
e e e S P T

Maintain a minimum of 2 PSI1 differential
pressure, as observed on TANK DIFFER-
ENTIAL PRESSURE gauge. Failure to
comply may result in bulkhead reversal.

rrrrd

1. (D) TANK PRESSURES
If "pressures were adjusted to normal or if no ad-
justment was required due to normal pressures, de-

a

2. (D) AUTOMATIC PUSHBUTTON

If pressure system remains in automatic mode, con-
tinue countdown. Do not perform remaining steps in
this table. If system remains or réturns to emergency
mode after depressing AUTOMATIC pushbutton
abort countdown (Step 3). If pressure mode RED

3. (C) ABORT

The abort sequence (if started) shall be monitored
by all crew members. The deputy must maintain

4. (D) PHASE 1l PRESSURES

The missile shall be placed in emergency stretch as
soon as LO, DRAIN COMPLETE indicator is
GREEN. If abort was initiated due to pressurization
system returning to emergency mode, the ABORT
COMPLETE indicator will not illuminate GREEN
because PNEUMATICS IN PHASE I and HELIUM
VENT COMPLETE indicators will not illuminate
GREEN. PRESSURE MODE RED indication will
prevent the PSC from selecting a phase I valve con-
figuration and will prevent the helium vent valve
from opening and helium from venting. The MCCC
shall direct crew members to place missile in emer-

5. (C) CREW PLACE MISSILE IN STRETCH

g-- CAUTION i

o S e s e
If LO, loading has been started fuel tank
pressure must be maintained at least 20 PSI
greater than LO, tank pressure. Failure to
comply may result in bulkhead reversal.

If PRESSURE MODE indicator illuminates RED,
deputy shall immediately determine if pressures are
normal or abnormal by observing pressures gauges.
If pressures are abnormal, deputy shall immediately
attempt to adjust pressures to normal by depressing
the applicable RAISE or LOWER pushbutton.

ADJUSTED

puty shall return system to automatic mode by de-
pressing AUTOMATIC pushbutton.

DEPRESSED

was caused by fuel tank pressure less than 53 PSI
after LO, LINE FILLED indicator illuminated
GREEN. the LO, LOAD sequence will not continue,
successful countdown can not be completed,

INITIATED

proper missile tank pressure manually throughout
the abort sequence,

MANUALLY MAINTAINED

gency stretch (table 4-5) upon initial silo entry.
The MCCC should observe P.S. 323, 324, 329,
330. and DIFFERENTIAL PRESS LOW indicators
on the PLCP for an AMBER indication. These indi-
cators should be extinguished and P.S. 332 indicator
should be AMBER at this time. An AMBER indi-
cation is the most probable cause of the pressuriza-
tion malfunction. All abnormal indications must be
remembered for use when required in table 4-5,
After malfunction is corrected and the pressurization
system returned to automatic the abort sequence
will continue,

DIRECTED
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Table 4-2. Emergencies from Start Countdown to MISSILE LIFT UP & LOCKED Indicator Amber (CONT)

ITEM 2A. GENERATOR MALFUNCTION (ALTERNATE IN STANDBY)

This item contains procedures to place the alternate
generator on the line and shutdown the faulty gener-
ator if a diesel generator malfunction occurs during
countdown prior to the missile lift sequence and the

1. (C) COUNTDOWN (TACTICAL)

L-1 shall, at MCCC direction, place the alternate
generator on the line and shutdown the faulty gen-

2. (C) L-1, PLACE ALTERNATE GENERATOR ON THE

LINE AND SHUTDOWN FAULTY GENERATOR

alternate generator is in standby. Steps in this pro-
cedure shall be performed by L-1 at the PRCP in
an attempt to prevent AC power loss. A tactical
countdown shall be continued with one generator.

CONTINUED

crator, using procedures contained in table 4-8.

DIRECTED

ITEM 2B. GENERATOR MALFUNCTION (ALTERNATE NOT IN STANDBY)

This item contains procedures to place the complex
in the safest possible configuration after diesel gen-
erator malfunction occurs during countdown prior
to the missile lifting sequence with the alternate
generator not in standby. Steps in this procedure shall
be performed by crew members as indicated. The
MCCC shall continue a tactical countdown (A non-

1. (C) COUNTDOWN (TACTICAL)

If the missile is not launched the MCC shall direct
deputy to depress EMERGENCY pushbutton after

2. (C) DEPUTY, DEPRESS EMERGENCY PUSHBUTTON

The MCCC shall direct M-1 to position RESET
PROGRAMMER key switch to ON after ABORT
indicator illuminates AMBER or RED to prevent

3. (C) M-1. RESET PROGRAMMER KEY ON

The MCCC shall direct L-1 to shut down the faulty
generator at PRCP: (a) Position GENERATOR
MAIN BREAKER CONTROL SWITCH to TRIP.
Observe GENERATOR MAIN BREAKER CON-
TROL SWITCH RED indicator extinguishes and

4. (C) L-1, SHUT DOWN FAULTY GENERATOR

tactical countdown would not be started with the
alternate generator not in standby) until the missile
is launched or an abort is required. The launcher
platform shall not be lowered until L-1 has cor-
rected the malfunction of the faulty generator and
restored AC power in order to prevent a possible
loss of AC power during a launcher platform lower-
ing sequence.

CONTINUED

the ABORT indicator illuminates AMBER or RED.,
This will relieve the pressure in the LO, tank.

DIRECTED
the launcher platform from immediately lowering
after AC power is restored.

DIRECTED
GREEN indicator illuminates. (b) Position EN-
GINE START-STOP SWITCH to STOP and mo-
mentarily hold. Release switch and observe ENGINE

START-STOP SWITCH RED indicator extinguishes
and GREEN indicator illuminates.

DIRECTED

The MCCC shall depress the ABORT pushbutton to enable the abort circuit and ensure that missile power

changes from internal to external.
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Table 4-2.  Emergencies from Start Countdown to MISSILE LIFT UP & LOCKED Indicator Amber (CONT)

ITEM 2B. GENERATOR MALFUNCTION (ALTERNATE NOT IN STANDBY) (CONT)

5. (C) ABORT PUSHBUTTON DEPRESSED

The MCCC shall direct L-1 to troubleshoot the faulty generator. After troubleshooting is completed, L-1
shall correct the malfunction and restore AC power.

6. (C) L-1. TROUBLESHOOT AND RESTORE AC POWER DIRECTED

After restoration of AC power, MCCC shall initiate an abort by directing M-1 to position RESET PRO-
GRAMMER key switch to OFF,

7. (C) M-I, RESET PROGRAMMER KEY OFF DIRECTED
. After abort is complete, MCCC shall direct the crew to a standby configuration using procedures con-

to reset complex electrical system to restore the silo tained in table 4-7,

8. (C) CREW RESET ELECTRICAL SYSTEM DIRECTED

ITEM 2C. GENERATOR MALFUNCTION (GENERATORS IN PARALLEL)

This item contains procedures to remove a faulty occurred after POWER INTERNAL illumi-

generator from the line if a diesel generator malfunc- nated GREEN.

tion occurs during countdown prior to missile lifting (b) Position GENERATOR MAIN BREAKER CON-

sequence with the generators in parallel. Steps in TROL SWITCH to TRIP. Observe GENERATOR

this procedure shall be performed by crew members MAIN BREAKER CONTROL SWITCH RED

as indicated. If a generator malfunction is indicated, ind cator extinguishes and GREEN indicator
illuminates.

at MCCC direction, L-1 shall shut down the faulty
generator at the PRCP: (c) Position ENGINE START-STOP SWITCH to

S5TOP and momentarily hold. Release switch

(a) Remove nonessential power by positioning and observe ENGINE START-STOP SWITCH
FEEDER NUMBER 3 NON-ESSENTIAL BUS RED indicator extinguishes and GREEN

CONTROL SWITCH to TRIP,if malfunction indicator illuminates.
1. (C) L-1, SHUTDOWN FAULTY GENERATOR DIRECTED

A tactical launch countdown shall continue on one generator. A nontactical countdown shall be aborted.

2. (C) ABORT (NONTACTICAL COUNTDOWN) INITIATED
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Emergencies from Start Countdown to MISSILE LIFT UP & LOCKED Indicator Amber (CONT)

ITEM 3. LOSS OF AC POWER

This item contains procedures for restoring the com-
plex to a safe configuration after an AC power loss
during countdown prior to missile lifting sequence.
Steps in this procedure will be performed by crew
members as indicated.

I. (C) ABORT

If AC power is lost MCCC shall immediately initiate
abort sequence by depressing ABORT pushbutton.
This will stop the countdown sequence and start the
LO, drain sequence.

INITIATED

At MCCC direction, L-1 shall attempt to restore AC power using procedures contained in table 4-6A or

4-6B as applicable.

2. (C) L-1, RESTORE AC POWER

After AC power is restored, at MCCC direction L-1
shall restore nonessential power: (a) Position
FEEDER NUMBER 3 NON-ESSENTIAL BUS
CONTROL SWITCH to CLOSE and observe
3. (C) L-1. NONESSENTIAL POWER ON

During abort sequence, at MCCC direction, M-1
shall reset LCC electrical systems to restore LCC

4. (C) M-1, RESET LCC ELECTRICAL SYSTEM

After abort sequence is complete, at MCCC direc-
tion, the crew shall complete the reset of the com-

5. (C) CREW, RESET ELECTRICAL SYSTEM

DIRECTED
FEEDER NUMBER 3 NON-ESSENTIAL BUS
CONTROL SWITCH GREEN indicator extinguishes
and RED indicator illuminates. This will restore silo
ventilation.

DIRECTED

ventilation using procedures contained in table 4-7.

DIRECTED

plex clectrical system. using procedures contained
in table 4-7.

DIRECTED

ITEM 4. LOSS OF UMBILICALS

ACTION 1

When umbilical loss is identified, the MCCC shall
immediately initiate abort and direct deputy to de-

I. (C) ABORT

2. (C) DEPUTY, DEPRESS EMERGENCY PUSHBUTTON

There are three primary points of consideration be-
ginning with loss of umbilicals prior to FINE LO,
LOAD indicator GREEN. At this time the airborne
fill and drain valve and boiloff valve are open, LO,
drain may be accomplished when abort is initiated,
refer to action 2,

press EMERGENCY pushbutton in an attempt to
open the boiloff valve.

INITIATED
DIRECTED

If loss of the umbilicals occurs after FINE LO.
LOAD indicator GREEN, but prior to POWER
INTERNAL indicator GREEN, the airborne fill-
and-drain valve is closed but the boiloff valve is
open. If AIRBORNE FILL & DRAIN VALVE
indicator on LO, TANKING (PANEL 2) is
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Table 4-2,  Emergencies from Start Countdown to MISSILE LIFT UP & LOCKED Indicator Amber (CONT)

ITEM 4.

LOSS OF UMBILICALS (CONT)

ACTION 1 (CONT)

GREEN, umbilical 600U4 has ejected. Refer to
action3. If AIRBORNE FILL & DRAIN VALVE
indicator is AMBER. umbilical 600U4 did not
eject. Refer to action 2.

If loss of umbilicals occurred after POWER INTER-
NAL indicator illuminated GREEN, both the air-

ACTION 2

If umbilical 600U3 has cjected there will be no
pressure indications on the gauges on the launch
control console. Phase Il fuel tank pressures can be
maintained by observing PNIEUMATICS IN PHASE
IT indicator in the countdown patch. If the indicator
reverts from GREEN to AMBER (fuel tank pres-
sure less than 53 PSI), the deputy shall depress
FUEL RAISE pushbutton and hold until PNEU-

. (C) DEPUTY, MAINTAIN PNEUMATICS IN PHASE 11 INDICATOR GREEN

At MCCC direction to manually drain LO, A-|
at LO, TANKING (PANEL | and PANEL 2)
shall proceed as follows:

(a) Position REMOTE LOCAL switch to
LOCAL.

(b) Position L-16 valve switch to OPEN and
observe DRAIN VALVE L-16 indicator
is illuminated GREEN. If indicator does
not illuminate GREEN position L-1 valve
switch to OPEN and observe FINE LOAD
VALVE L-l indicator is illuminated
GREEN. Valve L-16 will be closed if valve
L-1 is used to drain LO..

2. (C) A-1, MANUALLY DRAIN LO,

After LO, has drained for 30 minutes, the system
will be ready for securing. At MCCC direction se-
cure the LO, tanking panels, A-1 shall: (a) Posi-
tion L-16 (or L-1 if used) valve switch to CLOSE.,
(b) Observe DRAIN VALVE L-16 (or FINE

3. (C) A-l, SECURE LO, TANKING PANELS
The loss of umbilical 600U3 prevents the differential

pressure signal from being sent to the logic units
from the airborne differential pressure switch, The

borne fill and drain valve and the boiloff valve are
closed. If AIRBORNE FILL & DRAIN VALVE
indicator on LO. TANKING (PANEL 2) is illumi-
nated AMBER umbilical 600U4 did not eject.
Refer to action 2. If AIRBORNE FILL & DRAIN
VALVE indicator is illuminated GREEN, umbilical
600U4 has ejected. Refer to action 4.

MATICS IN PHASE 11 indicator again illuminates
GREEN. The deputy shall then release FUEL
RAISE pushbutton immediately to avoid overpres-
surizing the missile. If TV is available to observe
gauges on top of PSMR, tank pressures may be moni-
tored on the gauges instead of using PNEUMATICS
IN PHASE 11 indicator GREEN,

DIRECTED

(c) Position A/B F & D valve switch to OPEN.
This will allow LO, to drain from the mis-
sile. If airborne fill and drain valve cannot
be opened, LO, must be allowed to boiloff,
If it becomes necessary to stop LO, drain-
ing, A-1 shall position A/B F & D valve
switch to CLOSE., Position L-16 (or L-1 if
used) wvalve switch if airborne fill-and-
drain valve cannot be controlled.

(d) Observe AIRBORNE FILL & DRAIN
VALVE indicator illuminates GREEN,
Start timing drain sequence when indicator
illuminates GREEN.

DIRECTED

LOAD VALVE L-1) indicator is illuminated AM-
BER. (c¢) Position A/B F & D valve switch to
CLOSE. (d) Observe AIRBORNE FILL & DRAIN
VALVE indicator is illuminated AMBER.

DIRECTED

pressurization system will switch to emergency mode.
At MCCC direction, crew shall apply missile stretch
in accordance with table 4-5,

4-30
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Section 1V

Table 4-2. Emergencies from Start Countdown to MISSILE LIFT UP & LOCKED Indicator Amber (CONT)

ITEM 4. LOSS OF UMBILICALS (CONT)

ACTION 2 (CONT)

4. (C) CREW, PLACE MISSILE IN STRETCH

After LO; drain is complete, MCCC shall direct de-
puty or M-1 to monitor and maintain missile tank
pressures. If TV is not available to monitor PSMR
missile tank pressure gauges, M-1 shall proceed to
PSC, level 8, to open valve 148. This will ensure
that pressure is available at the HCU. M-1 shall
then proceed to the HCU, launcher platform level

5. (C) DEPUTY, OR M-I MONITOR AND MAINTAIN TANK PRESSURES

| WARNING '

After LO, is drained, maintenance support
is required to safety ordnance items (if in-
stalled) and reconnect umbilicals. Exception
may be made during a tactical launch if
missile crew can determine that no stray
voltage exists at the umbilicals.

ACTION 3

If pressure system is in emergency mode and pres-
sure gauges on launch control console indicate zero,

. (C) DEPUTY, MAINTAIN PNEUMATICS IN PHASE Il INDICATOR GREEN

DIRECTED

3, and maintain missile tank pressures (LO, tank
3.4 to 8.0 PSI, fuel tank 51.0 to 63.9 PSI) using
valves 339, 340, 342, and 343. If TV is available to
monitor PSMR missile tank pressure gauges, deputy
shall maintain phase Il missile tank pressures using
TV monitor and the applicable RAISE or LOWER
pushbutton on launch control console.

DIRECTED

missile fuel tank pressure shall be monitored and
controlled during boiloff by maintaining PNEU-
MATICS IN PHASE Il indicator illuminated
GREEN. The deputy shall depress FUEL RAISE
pushbutton when PNEUMATICS IN PHASE 11 in-
dicator illuminates AMBER and release the pushbut-
ton when indicator illuminates GREEN. After boil-
off, monitor missile tank pressures at PSC and control
pressures at the launch control console. If TV moni-
tor is available to observe gauges on top of PSMR,
tank pressures may be monitored on the gauges in-
stead of using PNEUMATICS IN PHASE 11 indi-
cator GREEN,

DIRECTED

LO; shall be allowed to boil off as there is no way of draining the missile unless umbilical 600U4 is recon-

nected.

2. (C) ALLOW LO, TO BOILOFF

I WARNING l

After LO, has completely boiled off, mainte-
nance support is required to safety ordnance
items (if installed) and reconnect umbilicals.

ACTION 4

The silo overhead doors shall be opened immediately
to minimize blast effect if loss of missile occurs. At
MCCC direction to open the silo overhead doors,
M-1 at CSMOL shall: (a) Position PROGRAM-
MER RESET key switch to ON (b) Start 40 HP
pump by depressing HYDRAULIC 40 HP PUMP

1. (C) M-1. OPEN SILO DOORS

If 600U3 did not eject pressure indications will be
present on launch control and the boiloff valve

ACCOMPLISHED

ON pushbutton. (¢) After HYDRAULIC 40 HP
PUMP PRESSURE indicator is illuminated GREEN,
depress CRIB VERTICAL LOCK pushbutton and
observe CRIB VERTICAL LOCK indicator illumi-
nates GREEN.

(d) Depress CRIB HORIZONTAL LOCK push-
button and observe CRIB HORIZONTAL LOCK
indicator illuminates GREEN, (¢) Depress SILO
DOORS OPEN pushbutton and hold for 30 seconds
and obgerve SILO DOORS CLOSE indicator is
extinguished. Approximately S minutes are required
for the doors to open. Door opening sequence shall
be accomplished simultaneously with other steps in
this action,

DIRECTED

can be opened. Observe TV to determine if boiloff
is present,

Changed 15 April 1964
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Table 4-2. Emergencies from Start Countdown to MISSILE LIFT UP & LOCKED Indicator Amber (CONT)

ITEM 4. LOSS OF UMBILICALS (CONT)

ACTION 4 (CONT)

2. (C) LO, BOILOFF OBSERVED
With the boiloff valve and air borne fill-and-drain in a safe arca. At MCCC direction to drive launcher
valve closed, the LO, tank pressure can only be platform up, M-1 at the CSMOL shall depress
relieved through the airborne relief valve. Loss of LAUNCHER PLATFORM UP RUN pushbutton.

missile can be expected and personnel shall remain

3. (C) M-I, DRIVE LAUNCHER PLATFORM UP DIRECTED

| WARNING l

Remain in LCC. Expect loss of missile.

ITEM 5. FIRES IN SILO

This item contains procedures to place the system the MCCC shall continue a tactical or training
in the safest possible configuration in the event launch. A PLX shall be aborted.

of a fire. If a fire occurs after the start of countdown

1. (C) ABORT (PLX) . INITIATED

The MCCC shall atempt to determine the location and intensity of the fire using TV monitors and fire alarm
panel.

2. (C) FIRE LOCATION IDENTIFIED
If the fire is located in the missile enclosure area, closure area fog system by depressing MISSILE
MCCC shall direct M-1 to activate the missile en- ENCLOSURE FOG ON pushbutton on FRCP.
3. (C)M-1, ACTIVATE MISSILE ENCLOSURE AREA FOG SYSTEM DIRECTED
After missile has been launched or after abort was the crew shall attempt to contain and extinguish the
initiated during a PLX, at discretion of the MCCC, fire using available fire fighting equipment.

4. (C) CREW, COMBAT THE FIRE DIRECTED
The MCCC shall ensure that local disaster control involved in the launch or fire fighting procedures
and potential hazard procedures are implemented at may be used to implement the disaster control and
the earliest possible time that will not conflict with potential hazard procedures.

the launch sequence. Personnel in the LCC not

5. (C) DISASTER CONTROL AND POTENTIAL HAZARD PROCEDURES IMPLEMENTED
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Section 1V

Table 4-2. Emergencies from Start Countdown to MISSILE LIFT UP & LOCKED Indicator Amber (CONT)

ITEM 6A. SILO CONTROL CABINET HI-TEMP INDICATOR RED

This item contains procedures to follow when a
malfunction in the control air conditioning system is
indicated on the FRCP. A high temperature in the
control cabinets could cause an overheating of the
pressure gauge amplifiers which would send errone-

1. (C) ABORT (NONTACTICAL COUNTDOWN)

ous indications to the launch control console pres-
sure gauges. A nontactical countdown shall be
aborted to prevent damage to these amplifiers. Tacti-
cal countdown shall be continued. After abort is
complete, troubleshoot the malfunctioning system.

INITIATED

ITEM 6B. MAIN EXHAUST FAN NOT OPERATING INDICATOR RED

This item contains procedures to follow to prevent a
hazardous ventilation occuring in the silo when the
FRCP indicates that the main exhaust fan is not
operating. If the main exhaust fan fails during a
countdown, an accumulation of fumes in the silo

©¢. (C) ABORT (NONTACTICAL COUNTDOWN)

could create an explosion hazard. The MCCC shall
continue a tactical countdown. A nontactical count-
down shall be aborted. After abort is complete,
troubleshoot malfunctioning system.

INITIATED

ITEM 6C. STORAGE AREA 25% or 19% INDICATOR RED

geE Feaamnml  S-l
This item contains procedures to return the silo
to a safe configuration when a gaseous or liquid
oxygen/liquid nitrogen is indicated on the FRCP.
If the abnormal indication occurs during a tactical
countdown, continue countdown and determine by
observing TV monitor and by logic and pressure
indications, if missile tank leakage has occured or if

spillage is evident. When no s;i]lage or leakage is
SEE FoAmMAl £s

ACTION 1

1. (C) ABORT (NONTACTICAL COUNTDOWN AND TACTICAL COUNTDOWN IF LEAKAGE)

At MCCC direction to stop LO. drain, A-1 at LO,

TANKING (PANEL 1 and PANEL 2):
(a) Position L-16 valve switch to OPEN to en-
sure continuous line drain and line pressure

relief from airborne fill-and-drain valve to
LO, storage tank.

(b) Position REMOTE-LOCAL SWITCH to
LOCAL. This prevents the LO, automatic
sequencing from continuing and provides
local control of the LO, valves.

2. (C) A-1 STOP LO, DRAIN

cvident a tactical launch shall be continued. When
spillage or leakage is evident, or if the abnormal
indication occurs during a nontactical countdown,
MCCC shall initiate abort. Abort is required in a
nontactical countdown because any future oxygen
concentration cannot be detected due to lockup of
the detector on the first high or low gascous oxygen
detection. Continue with procedures contained in
action 1.

INITIATED

(c) Verify drain valve L-16, vent valves N-5
and N-4 are open by observing DRAIN
VALVE L-16, STORAGE TANK VENT VALVE
N-5, and TOPPING TANK VENT VALVE
N-4 indicators are GREEN. Vent valves N-5
and N-4 are automatically opened at start
of abort.

(d) Verify all other valves on LO, Tanking
Panels are CLOSED by observing all other
valve indicators are AMBER.

DIRECTED
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Table 4-2.

T.0. 21M-HGM16F-1

Emergencies from Start Countdown to MISSILE LIFT UP & LOCKED Indicator Amber (CONT)

ITEM 6C. STORAGE AREA 25% or 19% INDICATOR RED (CONT)

ACTION 1 (CONT)

At MCCC direction for emergency pressurization,
deputy shall:

(a) Depress EMERGENCY pushbutton.

This places the missile pressurization in emergency
mode and prevents pressures from returning to phase
I'in the event of a LO, drain timer malfunction, or

3. (C) DEPUTY, PLACE PRESSURIZATION IN

At MCCC direction, A-1 and M-1 shall investigate
cause of high oxygen alarm. Logical sources of high
oxygen concentration at this time are at the LO,
storage and LO, topping tanks and piping up to the

4. (C) A-1, M-1, INVESTIGATE CAUSE OF HIGH (OR LOW) OXYGEN ALARM

A-1 and M-1 shall check oxygen detector TROUBLE
indicator, level 7. If TROUBLE indicator is extin-
guished, check, AREA ALARM indicator and per-
centage meter to determine location and amount of

5. (C) CAUSE OF OXYGEN ALARM

At direction of MCCC to reset the oxygen detector,
A-1 and M-1 shall: (a) Depress SYSTEM RESET
and HORN SILENCE pushbuttons on oxygen de-
tector cabinet. This will silence audible alarm and
restart the station sampling unit. Verify the station
sampling is cycling by observing the station indi-

6. (C) A-1, M-1, RESET OXYGEN DETECTOR SYSTEM

If, after investigation of the high oxygen alarm, it
is determined that it would be unsafe to continue
LO, drain, procedures contained in action 2 shall

ACTION 2

if it is desired to maintain phase Il missile pressures
in excess of the 45-minute drain time.

(b) Maintain phase Il missile tank pressure
with the pressurization system in emergency
mode.

Pressures can be regulated and maintained by de-
pressing the approporate RAISE or LOWER push-
button on the launch control console.
EMERGENCY DIRECTED
liquid oxygen prefabs on silo level 7. At launch con-
trol center, situation requires close observation of

launch control console, fire alarm panel, and facility
remote control panel.

DIRECTED

oxygen concentration. Locate leakage and isolate if
possible, referring to appropriate technical manuals
to ensure valve positioning will not damage or cause
additional malfunctions.

DETERMINED

cators. (b) Reset oxygen purge system by depressing
OXYGEN PURGE RESET (OR CR-44 RELAY
RESET) pushbutton on Facilities Terminal Cabinet
NO. 2, level 2. This will reset the gaseous oxygen
blast closure and vent fan control circuits.

DIRECTED

be followed. If determined safe to continue LO.
drain, procedures contained in action 3 shall be
followed.

If determined that it would be unsafe to continue LO, drain for reasons such as drain line leakage, MCCC

shall allow LO, to boiloff.

1. (C) ALLOW LO, TO BOILOFF

ACCOMPLISHED
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Table 4-2.  Emergencies from Start Countdown to MISSILE LIFT UP & LOCKED Indicator Amber (CONT)

ITEM 6C. STORAGE AREA 25% or 19% INDICATOR RED (CONT)

ACTION 3

If determined that it would be safe to continue LO,
drain, or after malfunction is corrected at MCCC
direction to start LO, drain, A-1 shall: (a) Cycle
LO;, TANKING (PANEL 1) SYSTEM POWER
switch OFF for I second then ON. This deenergizes
the LO, tanking panels, removes all previous tank-

I. (C) A-1, START LO, DRAIN

MCCC shall direct the deputy to return missile tank
pressures to automatic mode by depressing AUTO-
MATIC pushbutton on the launch control console.

2. (C) DEPUTY. AUTOMATIC PUSHBUTTON DEPRESSED

ing panel commands and restarts the LO, drain
timers (if abort external signal is present): (b)
Position REMOTE-LOCAL switch on LO, TANK-
ING (PANEL 1) to REMOTE. This action will
reposition airborne fill-and-drain valve to open and
automatic drain sequence will start.

DIRECTED

This will allow the tank pressures to revert to phase
I at completion of 45-minute drain sequence.

DIRECTED

ITEM 6D. AIR WASHER DUST COLLECTING UNITS NOT OPERATING INDICATOR RED

This item contains procedures to follow when a mal-
function of the air washer dust collecting units is
indicated on the FRCP. A tactical countdown shall
be continued. A nontactical countdown shall be

1. (C) ABORT (NONTACTICAL COUNTDOWN)

aborted, After abort is completed, troubleshoot the
malfunctioning system. An improper operating ven-
tilation system could create an explosion hazard.

INITIATED

ITEM 6E. DIESEL VAPOR HIGH LEVEL INDICATOR RED

This item contains procedures to follow when a
high concentration of diesel fuel vapor is indicated
on the FRCP. There is danger of an explosion and

1. (C) ABORT (NONTACTICAL COUNTDOWN)

After abort has been initiated or missile has been
launched, at MCCC direction to visually check silo
levels 5 and 6, A-1 and M-1 shall investigate the
cause of diesel fuel vapor high level alarm. If a spil-

2. (C) A-l, M-I, VISUALLY CHECK SILO LEVELS 5 AND 6

fire if an excessive amount of diesel fuel leaks into
the silo. A tactical countdown shall be continued.
A nontactical countdown shall be aborted.

INITIATED

lage is discovered, actions necessary to isolate the
lcak and prevent a fire will be taken. If no leak is
discovered, M-1 shall troubleshoot the diesel fuel
vapor detector cabinet after abort complete.

DIRECTED
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Table 4-2.  Emergencies from Start Countdown to MISSILE LIFT UP & LOCKED Indicator Amber (CONT)

ITEM 6F. LCC AIR RECEIVER AND INSTRUMENT AIR RECEIVER LOW PRESSURE
INDICATORS RED

This item contains procedures to follow when the
FRCP indicates a malfunction in the silo and LCC
instrument air systems. If the LCC AIR RECEIVER
and the INSTRUMENT AIR RECEIVER LOW
PRESSURE indicators illuminate separately, count-

1. (C) ABORT (NONTACTICAL COUNTDOWN)

down may be continued. If both indicators illumi-
nate in close proximity, a severe leak in the system
is indicated and a nontactical countdown shall be
aborted. After abort complete troubleshoot the mal-
function indication.

INITIATED

ITEM 6G. SILO AIR INTAKE CLOSURES CLOSED/SILO AIR EXHAUST CLOSURES
CLOSED INDICATORS RED

These procedures shall be used to return the silo to
a safe configuration if the silo blast closures are
closed electrically as indicated on the FRCP. During

1. (C) ABORT (NONTACTICAL COUNTDOWN)

If the blast detection system has detected an optic
signal but not a radio signal the blast closures should
open in 90 seconds and the blast detection cabinet
will have to be reset.

If the blast detection system has detected both an
optic signal and a radio signal, the blast closures will
close and the blast detection cabinet must be reset
before the blast closures will open.

If no nuclear blast has been detected and a mal-
function has occurred in the blast detection system

2. (C) M-I, RESET BLAST DETECTION CABINET

If blast detection cabinet fails to reset or if the blast
closures fail to open, at direction of MCCC, M-I

3. (C) M-1, OUTPUT RELAY SWITCH TO DISCONNECT

If blast closures were closed by an actual nuclear
blast, emergency water pump P-32 may be
operating. If diesel generators are operating in
parallel, to prevent a possible overheat condition
and possible AC power loss, one generator shall be
shut down after SITE HARD indicator GREEN.
At MCCC direction to shut down one diesel gener-
ator, L-1 shall: (a) Position GENERATOR MAIN

a nontactical countdown MCCC shall initiate abort.
Continue a tactical countdown.

INITIATED

the blast detection cabinet must be reset.

When directed by the MCCC, M-1 shall reset blast
detection cabinet: (a) Position OUTPUT RELAY
switch to DISCONNECT. (b) Depress RCVR 1
MANUAL TEST pushbutton. (¢) Depress ALARM
RESET pushbutton. (d) Position OUTPUT RELAY
switch to CONNECT. (e) Depress DETECTION
MODE RESET pushbutton. (f) Verify OPTIC
MODE indicator is illuminated. (g) Verify channel
indicator is cycling.

DIRECTED

shall position OUTPUT RELAY switch on blast
detection cabinet to DISCONNECT.

DIRECTED

BREAKER CONTROL SWITCH to TRIP. Ob-
serve GENERATOR MAIN BREAKER CON-
TROL SWITCH RED indicator extinguishes and
GREEN indicator illuminates. (b) Position ENGINE
START-STOP SWITCH to STOP and momentarily
hold. Release switch and observe ENGINE START-
STOP SWITCH RED indicator extinguishes and
GREEN indicator illuminates.
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Emergencies from Start Countdown to MISSILE LIFT UP & LOCKED Indicator Amber (CONT)

ITEM 6G. SILO AIR INTAKE CLOSURE CLOSED/SILO AIR EXHAUST CLOSURES
CLOSED INDICATORS RED (CONT)

Omit step 4 if diesel generators are not operating in parallel. Do not perform step 4 until SITE HARD indi-

cator is illuminated GREEN.
4. (C) L-1, SHUT DOWN ONE GENERATOR
5. (Deleted)

Do not perform step 6 until LO, has drained,
as indicated by LO, DRAIN COMPLETE indicator
illuminated GREEN Or by a slight rise in missile fuel
tank pressure, which should occur approximately 25
minutes (missile LO, tank at 100% ) after start of
LO. drain.

If the blast closures are closed and blast detection
cabinet is normal, a failurc of relay control circuit
or a tripped circuit breaker should be suspected.

At direction of the MCCCT to troubleshoot blast
closure system, M-1 shall: (a) Proceed to essential

DIRECTED

motor control panel C, silo level 2 and verify con-
trol circuit breakers CB-1 and CB-3 are ON. Reset
CB-1 and CB-3 if tripped. If circuit breakers had to
be reset and blast closures open, omit step (b)
through (e) and troubleshoot probable cause in
accordance with applicable technical manual.

| WARNING l

Control circuit voltage is 120 VAC. Use ex-

treme caution while installing jumper wires.

Changed 15 April 1964
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Section IV

Table 4-2.  Emergencies from Start Countdown to MISSILE LIFT UP & LOCKED Indicator Amber (CONT)

ITEM 6G. SILO AIR INTAKE CLOSURES CLOSED/SILO AIR EXHAUST CLOSURES
CLOSED INDICATOR RED (CONT)

If circuit breakers were not tripped or will not reset,
proceed to facilities interface cabinet NO. 1 on level
3 to bypass the control circuit of the blast closures
as follows: (b) Install jumper wire on terminal board
E-1 between wire numbers 9013 and 9015. (c)
Install jumper wire on terminal board E-1 between

wires 9015 and 9017. (d) Install jumper wire on
terminal board E-1, between wire 9017 and 9019.
(¢) Install jumper wire from C-6 to wire 9013,

6. (C) M-I, TROUBLESHOOT CLOSURES

Verify with MCCC that blast closures are open. If
blast closures do not open, troubleshoot blast closures
system in accordance with applicable technical man-
ual. If blast closures remain closed it may become
necessary to shut down the diesel generator to prevent
excessive carbon buildup in the exhaust system and
contamination of air in the silo. Prior to shut down
of the diesel generator, extend work platform NO. |
to allow missile stretch to be applied if an emergency
occurs that may require it.

DIRECTED

ITEM 6H. MISSILE POD AIR HI TEMPERATURE OR LO PRESSURE INDICATOR RED

During a nontactical countdown, if either indicator
illuminates RED prior to MISSILE LIFT UP &
LOCKED indicator illuminated AMBER, abort
sequence shall be initiated. Initiating the abort se-
quence reduces the length of time that the guidance

1. (C) ABORT (NONTACTICAL COUNTDOWN)

system is subjected to an overheat environment and
will possibly prevent major damage to the airborne
guidance components. No action is required during
a tactical countdown: allow the sequence to con-
tinue.

INITIATED

ITEM 61. EMERGENCY WATER PUMP P-32 ON INDICATOR RED

This is a normal indication for single generator
operation, if nonessential power is removed after
POWER INTERNAL indicator illuminated GREEN,
and no action is required. If generators are operating
in parallel, MCCC shall direct L-1 to shut down one
generator at the PRCP since emergency water pump
P-32 does not have sufficient capacity to cool both
diesel engines. At MCCC direction to shut down one
generator, L-1 shall:

(a) Remove nonessential power, if after POWER
INTERNAL indicator is illuminated GREEN,
by positioning FEEDER NUMBER 3 NON-
ESSENTIAL BUS CONTROL SWITCH to TRIP

I. (C) L-1, SHUT DOWN ONE GENERATOR

and observing FEEDER NUMBER 3 NON-ES-
SENTIAL BUS CONTROL SWITCH RED indi-
cator extinguishes and GREEN indicator
illuminates,

(b) Position GENERATOR MAIN BREAKER CON-
TROL SWITCH to TRIP. Observe GENERATOR
MAIN BREAKER CONTROL SWITCH RED in-
dicator extinguishes and GREEN indicator
illuminates.

(c) Position ENGINE START-STOP SWITCH to
STOP and momentarily hold. Release switch
and observe ENGINE START-STOP SWITCH
RED indicator extinguishes and GREEN in-
dicator illuminates,

DIRECTED

A tactical countdown shall be continued on one generator. A nontactical countdown shall be aborted.

2. (C) ABORT (NONTACTICAL COUNTDOWN)

INITIATED

Changed 15 April 1964
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Table 4-2. Emergencies from Start Countdown to MISSILE LIFT UP & LOCKED Indicator Amber (CONT)

ITEM 7. ENGINES AND GROUND POWER INDICATOR RED (28 VDC
POWER AND 400 CYCLE POWER INDICATORS EXTINGUISHED)

This single indication indicates that the solid propel-
lant gas generators (SPGG) temperature is out of
tolerance, or that the 28-VDC transformer-rectifier
has failed. Particular attention should be given to
the fact that the 28 VDC POWER and 400 CYCLE
POWER indicators remain extinguished. Erratic
temperatures or overheating of the SPGG could

1. (C) ABORT

After abort is complete, MCCC shall direct A-1 and
M-1 to proceed to level 3 to observe SPGG indi-
cators on AC power distribution panel. If all SPGG
indicators are GREEN, an assumption will be made
that the power supply-distribution set rectifier circuit
has failed. This is considered to be an emergency

2. (C) A-1, M-1, OBSERVE SPGG INDICATORS

If all SPGG indicators are GREEN, MCCC shall
direct A-1 and M-l to obtain manual control of
the missile tank pressure at the PSC on level 8.
Manual control of pressure is necessary to ensure
proper missile tank pressures should 28 VDC be
intermittently or gradually lost as the emergency
batteries are depleted. Manual control at the PSC
will prevent any failure in the automatic system from
affecting missile tank pressurization. (a) M-1 shall
obtain manual control of missile tank pressurization
at the PSC by closing valves 105 and 106. (b)

3. (C) A-1. M-1, OBTAIN MANUAL CONTROL OF PSC

affect the condition of the pyrotechnic material within
the SPGG. Abort must be initiated to prevent pos-
sible loss of missile when the SPGG are ignited at
engines start. If the transformer-rectifier has failed,
abort shall be initiated immediately to prevent fur-
ther depletion of emergency batteries at missile in-
verter start,

INITIATED

condition and manual control of the PSC must be
obtained in case 28 VDC is completely lost (step 2).
If any of the SPGG indicators are extinguished or
RED, the crew need only troubleshoot the SPGG
malfunction (step 2).

DIRECTED

After valves 105 and 106 are closed, A-1 will en-
sure that the intermitten or gradual loss of 28 VDC
does not affect missile tank pressurization by posi-
tioning SYSTEM POWER switch on PNEUMATICS
(PANEL 1) to OFF. (c) M-1 shall then maintain
missile tank pressures at the PSC. Fuel tank pressure
shall be maintained at 11.9 to 13.0 PSI using valve
123 to raise pressure or valve 125 to lower pressure.
LO, tank pressure shall be maintained at 3.4 to
4.2 PSI using valve 124 to raise pressure or valve
126 to lower pressure.

DIRECTED

ITEM 8. 400 CYCLE POWER INDICATOR RED

This item contains procedures to follow when 400-
cycle power frequency or voltage are out of tolerance,
as indicated by the 400 CYCLE POWER indicator

1. (C) ABORT (NONTACTICAL COUNTDOWN)

During a tactical countdown, at MCCC direction,
M-1 shall observe GROUND FREQUENCY and
GROUND AC VOLTAGE indicators on MISSILE
GROUND POWER (PANEL 1), level 3, to deter-
mine which condition needs to be corrected. If

illuminating RED. A nontactical countdown shall
be aborted immediately. After abort is complete,
troubleshoot the malfunctioning system.

INITIATED

GROUND AC VOLTAGE indicator is illuminated,
M-1 shall position 400 CPS VOLTAGE SELEC-
TOR SWITCH on MISSILE GROUND POWER
(PANEL 2) to MOTOR GENERATOR OUTPUT
and observe AC VOLTMETER indicates 116.7
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Table 4-2. Emergencies from Start Countdown to MISSILE LIFT UP & LOCKED Indicator Amber (CONT)

ITEM 8. 400 CYCLE POWER INDICATOR RED (CONT)

(+ 1.4) volts. If GROUND FREQUENCY indi-
cator is illuminated, M-1 shall observe FRE -
QUENCY METER on 400-cycle motor generator
panel indicates 400 (+ 5) CPS. Report conditions

2. (C) M-1, REPORT STATUS OF GROUND
AC VOLTAGE INDICATORS ON MISSILE

If voltage is out of tolerance, at MCCC direction,
M-1 shall adjust voltage output of 400-cycle motor
generator by rotating ADJUST VOLTAGE rheostat
on 400-cycle motor generator control panel. If fre-

3. M-1/L-1, ADJUST VOLTAGE/FREQUENCY

to MCCC. If both frequency and voltage are in
tolerance, suspect a sensor failure, do not attempt
to make any adjustment. continue countdown.

FREQUENCY AND GROUND
GROUND POWER (PANEL 1)

DIRECTED

quency is out of tolerance, At MCC direction, L-1
shall slowly raise or lower frequency by adjusting
both GENERATOR GOVERNOR MOTOR CON-
TROL SWITCHES on PRCP,

DIRECTED

ITEM 9. 28 VDC POWER INDICATOR AMBER OR RED

This item contains the procedures to follow when
28-VDC power failure is indicated by the 28 VDC
POWER indicator illuminating AMBER or RED.
If during a tactical launch after missile inverter has

1. (C) ABORT

The 28 VDC POWER AMBER or RED indication
is considered to be an emergency because either
indication could lead to an eventual complete loss of
28 VDC. The AMBER indication means that cool-
ing air is not being supplied to the unit or that the
backup batteries have depleted past 40 ampere-
hour due to a partial or complete rectifier failure.
The RED indication means that 28-VDC power is
out of tolerance. After LO; drain is complete, man-
ual control of the pressurization system shall be
obtained at the pressure system control (PSC).
Manual control is necessary should 28 VDC be
intermittently or gradually lost as the emergency bat-
teries are depleted. Manual control at the PSC will

2. (C) A-1, M-1, OBTAIN MANUAL CONTROL OF PSC

been started and it is anticipated that launch can be
completed prior to inverter shutdown, abort shall
be delayed until missile has been launched. Im-
mediate abort shall be initiated in all other cases.

INITIATED

prevent any failure in the automatic system from af-
fecting missile tank pressurization. At MCCC direc-
tion, A-1 and M-1 shall obtain manual control of
pressurization system as follows: (a) M-I, close
valves 105 and 106 on PSC. (b) A-l. position
SYSTEM POWER switch on PNEUMATICS
(PANEL 1) to OFF. (c¢) M-1, maintain missile
tank pressures at PSC. Fuel tank pressures shall
be maintained at 11.9 to 13.0 PSI using valve 123
to raise pressure or valve 125 to lower pressure. LO.
tank pressure shall be maintained at 3.4 to 4.2 PSI
using valve 124 to raise pressure or valve 126 to
lower pressure. After abort is complete, troubleshoot
the malfunctioning system.

DIRECTED
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ITEM 10. GUIDANCE FAIL INDICATOR RED

This item provides a means of recycling the align-
ment countdown group in an attempt to obtain a
successful countdown if guidance failure is indicated

ACTION 1

At launch control console, MCCC shall recycle
guidance system: (a) Depress alternate TARGET
SELECT pushbutton. (b) Observe GUIDANCE
FAIL indicator extinguish. (c¢) Observe alternate
TARGET indicator illuminates GREEN. (d) De-
press launch TAGET SELECT pushbutton, (e)
Observe launch TARGET indicator GREEN. The

I. (C) TARGET RECYCLE

ACTION 2

During a tactical launch, if GUIDANCE FAIL indi-
cator illuminates after targets were cycled at MCCC
direction to check the guidance countdown group:
(a) A-1 shall proceed to level 3, check and report

I. (C) A-1, CHECK GUIDANCE COUNTDOWN GROUP FUSES

After fuses have been replaced, MCCC shall again
recycle guidance: (a) Depress alternate TARGET
SELECT pushbutton. (b) Observe GUIDANCE
FAIL indicator extinguishes. (¢) Observe alternate
TARGET indicator illuminates GREEN. (d) De-

2. (C) TARGET RECYCLE

by GUIDANCE FAIL indicator illuminating RED.
Allow a minimum of 6 minutes from start of count-
down before proceeding to action 1,

countdown may be continued if GUIDANCE FAIL
indicator remains extinguished. If GUIDANCE
FAIL indicator illuminates again, the MCCC shall
continue with procedures in action 2 if during a
tactical launch. If during a nontactical countdown,
abort is required. After abort is complete, MCCC
shall direct crew to troubleshoot system.

INITIATED

status of fuses in alignment countdown group. If
fuses are not blown, an abort is required. (b) If
any fuses are abnormal, A-l1 shall replace blown
fuses.

DIRECTED

press launch TARGET SELECT pushbutton. (¢)
Observe launch TARGET indicator GREEN. If
GUIDANCE FAIL indicator illuminates again, abort
is required. After abort is complete, MCCC shall
direct crew to troubleshoot system.

INITIATED

ITEM 11. MISSILE LIFT FAIL INDICATOR RED

This item contains procedures to provide a means
of correcting a missile lift malfunction and continu-
ing a tactiacl countdown. This procedure will remedy
only quickly corrected malfunctions such as low
return line pressure, GN, storage bottles recharge,

I. (C) ABORT (NONTACTICAL COUNTDOWN)

If the malfunction occurred during a tactical launch
after commit start, allow the countdown to continue.
If malfunction occurred during a tactical launch
prior to commit start, at MCCC direction to trouble-

and tripped circuit breakers. If malfunction occurred
during a nontactical countdown, abort is required.
After abort is complete, troubleshoot the malfunc-
tioning system.

INITIATED

shoot missile lifting system, A-1 and M-1 shall: (a)
Position RESET PROGRAMMER key switch on
CSMOL to ON. (b) Proceed to level 2 and observe
NOT RECHARGED indicato ron local control hy-
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ITEM 11. MISSILE LIFT FAIL INDICATOR RED (CONT)

draulic panel to determine if the accomulator GN,
storage bottles require recharge. (c¢) If NOT RE-
CHARGED indicator is extinguished, M-1 shall
change 28-VDC supply source by depressing the
applicable TRANSFER, pushbutton located on mis-
sile lifting motor control center on level 1. (d) Reset
all circuit breakers located on the missile lifting
motor control center, level 1 and on missile lifting
electrical control system. This step may correct the
malfunction by resetting a tripped circuit breaker.
(e) Correlate missile lifting system logic by simul-
taneously depressing LAUNCHER STATUS and
TEST START pushbuttons located on logic cabinet

2. (C) M-I, A-1, TROUBLE MISSILE LIFTING SYSTEM

If M-1 reports that NOT RECHARGED indicator
is illuminated, MCCC shall direct a GN, recharge.
A GN; recharge shall be initiated only after LN,
LOAD indicator is illuminated GREEN. This is
necessary because the valve configuration required
by this procedure is dependent upon the liquid

nitrogen-helium functions in progress after LN,
LOAD indicator is illuminated GREEN. If GN,
recharge is directed, A-1 shall: (a) Position valve
switches 7, 13, 14, 26, 37, 215, 52, and 54 on the

3. (C) A-1, M-1, INITIATE GN, RECHARGE

After troubleshooting is completed, MCCC shall
direct M-1 to position RESET PROGRAMMER
key switch on CSMOL to OFF. If MISSILE LIFT

4. (C) M-1, RESET PROGRAMMER KEY OFF

A4A2. This action could correct a logic malfunction
and return system to standby. f) Depress HY-
DRAULIC 40 HP PUMP ON pushbutton on local
control hydraulic panel. Observe pump starts and
that operating hydraulic pressure is reached. This
could correct low return line pressure caused by
failure of a pressure switch, check valve, or standby
pump. (g) After the 40 HP pump has operated for
30 seconds, M-1 shall stop pump by depressing
HYDRAULIC 40 HP PUMP OFF pushbutton lo-
cated on local control hydraulic panel. If return line
pressure was the cause of the malfunction, MISSILE
LIFT FAIL indicator should extinguish.

DIRECTED

LN,-HELIUM (PANEL 1) on silo level 3 to OPEN.
(b) Position all other wvalves switches on LN.-
HELIUM (PANEL 1) to CLOSED. (c) Position
LN,-HELIUM (PANEL 1) LOCAL REMOTE
switch to LOCAL and standby until GN, recharge
is complete. (d) M-1 shall depress RECHARGE
pushbutton on local control hydraulic panel. (¢)
When M-I reports that NOT RECHARGED indi-
cator is extinguished, A-1 shall return LN,-HELIUM
(PANEL 1) LOCAL REMOTE switch to RE-
MOTE.

DIRECTED

FAIL indicator does not extinguish, abort is re-
quired. If the indicator extinguishes, countdown may
continue.

DIRECTED
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Amber through MISSILE LIFT UP & LOCKED Indicator Green

. ITEM 1. PRESSURE MODE INDICATOR RED

This item contains procedures to follow if PRES-
SURE MODE indicator illuminates RED during
the missile lift sequence. The launcher platform up
sequence will stop, the boiloff valve will be enabled,
and LO, tank pressure should decrease to 3.4 to
8.0 PSI. If PRESSURE MODE indicator illuminates

1. (C) ABORT

RED, MCCC shall initiate abort. Missile tank pres-
sures shall be monitored and controlled as in a
normal abort while launcher platform is lowering.
After ABORT EXTERNAL indicator illuminates
AMBER, adjust tank pressures to phase II if neces-
sary, then return pressurization system to automatic
mode by depressing AUTOMATIC pushbutton.

INITIATED

ITEM 2A. GENERATOR MALFUNCTION (ALTERNATE IN STANDBY)

This item contains procedures to place the alternate
generator on the line and shut down the faulty gen-
erator if a diesel generator malfunction occurs dur-
ing the missile lift sequence and the alternate gener-

1. (C) COUNTDOWN

At MCCC direction, L-1 shall place the alternate
generator on the line and shutdown the faulty gen-

2. (C) L-1 PLACE ALTERNATE GENERATOR ON THE
LINE AND SHUTDOWN FAULTY GENERATOR

ator is in standby. Steps in this procedure shall be
performed by L-1 at the PRCP in attempt to prevent
AC power loss. A tactical countdown shall be con-
tinued with one generator.

CONTINUED

erator using procedures contained in table 4-8,

DIRECTED

ITEM 2B. GENERATOR MALFUNCTION (ALTERNATE NOT IN STANDBY)

This item contains procedures to place the complex
in the safest possible configuration after a diesel gen-
erator malfunction occurs during the missile lifting
sequence with the alternate generator not in standby.
Steps in this procedure shall be performed by crew
members as indicated. The MCCC shall continue
a tactical countdown (a nontactical countdown

1. (C) COUNTDOWN (TACTICAL)

If missile is not launched, MCCC shall direct deputy
to depress EMERGENCY pushbutton after ABORT

2. (C) DEPUTY, DEPRESS EMERGENCY PUSHBUTTON

The MCCC shall direct M-1 to position RESET
PROGRAMMER key switch on CSMOL to ON
after ABORT indicator illuminates AMBER or

would not be started with the alternate generator
not in standby) until the missile is launched or an
abort is required. The launcher platform shall not
be lowered until L-1 has corrected the malfunction
of the faulty generator, and restored AC power in
order to prevent a possible loss of AC power during
the launcher platform lowering sequence.

CONTINUED

indicator illuminates AMBER or RED. This will
relieve the pressure in the LO, tank.

DIRECTED

RED to prevent the launcher platform from im-
mediately lowering after AC power is restored.
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ITEM 2B. GENERATOR MALFUNCTION (ALTERNATE NOT IN STANDBY) (CONT)

3. (C) M-1, RESET PROGRAMMER KEY ON

The MCCC shall direct L-1 to shutdown the faulty
generator at PRCP:(a) Position GENERATOR
MAIN BREAKER CONTROL SWITCH to TRIP.
Observe GENERATOR MAIN BREAKER CON-
TROL SWITCH RED indicator extinguishes and

4. (C) L-1, SHUTDOWN FAULTY GENERATOR

DIRECTED

GREEN indicator illuminates. (b) Position EN-
GINE START-STOP SWITCH to STOP and mo-
mentarily hold. Release switch and observe EN-
GINE START-STOP SWITCH RED indicator ex-
tinguishes and GREEN indicator illuminates.

DIRECTED

The MCCC shall depress ABORT pushbutton to enable the abort circuit and ensure that missile power

changes from internal to external.
5. (C) ABORT PUSHBUTTON

The MCCC shall direct L-1 to troubleshoot the
faulty generator. After troubleshooting is completed,

6. (C) L-1, TROUBLESHOOT AND RESTORE AC POWER

DEPRESSED

L-1 shall correct the malfunction and restore AC
power.

DIRECTED

After restoration of AC power, MCCC shall initiate an abort by directing M-1 to position RESET PRO-

GRAMMER key to OFF.

7. (C) M-1, RESET PROGRAMMER KEY OFF

After abort is complete, MCCC shall direct the crew
to reset complex electrical system to restore the

8. (C) CREW, RESET ELECTRICAL SYSTEM

DIRECTED

silo to a standby configuration using procedures
contained in table 4-7.

DIRECTED

ITEM 2C. GENERATOR MALFUNCTION (GENERATORS IN PARALLEL)

This item contains procedures to remove a faulty
generator from the line if a diesel generator mal-
function occurs during missile lifting sequence and
the diesels are in parallel. Steps in this procedure

I. (C) COUNTDOWN

§ CAUTION }

If rapid falling current is indicated on PRCP,
perform step 2. If no rapid falling current
is indicated, delay step 2 until missile away,
or ABORT indicator is illuminated AMBER
or RED.

shall be performed by crew members as indicated.
It a generator malfunction is indicated, countdown
shall be allowed to continue (both nontactical and
tactical ).

CONTINUED

If indications on PRCP are not normal (for example,
rapid falling current), MCCC shall immediately di-
rect L-1 to shut down the faulty generator. If the mal-

function indications are indicated only on the FRCP
(DIESEL GEN D-60 or D-61 OVERSPEED, LOW
LUBE OIL PRESS, HI-TEMP indicator illumi-
nated) and PRCP indications are normal, the faulty

Changed 15 April 1964
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Table 4-3. Emergencies from MISSILE LIFT UP & LOCKED Indicator
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ITEM 2C. GENERATOR MALFUNCTION (GENERATORS IN PARALLEL) (CONT)

generator shall not be removed from the line until
missile is launched or after ABORT indicator is
illuminated AMBER or RED. At direction of
MCCC to shut down faulty generator, L-1 at PRCP
shall:

(a) Remove nonessential power by positioning
FEEDER NUMBER 3 NON-ESSENTIAL BUS
CONTROL SWITCH to TRIP if rapid falling
current is indicated.

2. (C) L-1, SHUT DOWN FAULTY GENERATOR

(b) Position GENERATOR MAIN BREAKER CON-
TROL SWITCH to TRIP. Observe GENERATOR
MAIN BREAKER CONTROL SWITCH RED
indicator extinguishes and GREEN indicator
illuminates.

(c) Position ENGINE START-STOP SWITCH to
STOP and momentarily hold. Release switch
and observe ENGINE START-STOP SWITCH
RED indicator extinguishes and GREEN indi-
cator illuminates.

DIRECTED

ITEM 3. LOSS OF AC POWER

This item contains procedures for attempting to
restore the complex to a safe configuration after
an AC power loss occurred during the missile lifting

ACTION 1

If AC power is lost, MCCC shall immediately initiate
abort sequence by depressing ABORT pushbutton.
This will stop the countdown sequence and ensure

I. (C) ABORT

At MCCC direction, M-1 shall position RESET
PROGRAMMER key switch on CSMOL to ON,
This will prevent the launcher platform from lower-

2. (C) M-1, RESET PROGRAMMER KEY ON
At MCCC direction, L-1 shall attempt to restore AC
power using procedures contained in table 4-6A
or 4-6B as applicable. If AC power is restored at
the PRCP, procedures in Action 2 shall be per-

3. (C) L-1, RESTORE AC POWER

ACTION 2

If AC power was restored after performing action
1. at MCCC direction. L-1 shall apply nonessential
power by positioning FEEDER NUMBER 3 NON-

1. (C) L-1, NONESSENTIAL POWER ON

sequence. Steps in this procedure shall be performed
by crew members as indicated.

that missile power changes from internal back to
external.

INITIATED

ing immediately after AC power is restored causing
a possible overload and loss of AC power again.

DIRECTED
formed. If AC power cannot be immediately restored

at the PRCP, procedures in action 3 will be per-
formed.

DIRECTED

ESSENTIAL BUS CONTROL SWITCH on PRCP
to CLOSE.

DIRECTED
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Section

Amber through MISSILE LIFT UP & LOCKED Indicator Green (CONT)

v

ITEM 3.

LOSS OF AC POWER (CONT)

ACTION 2 (CONT)

At MCCC direction, M-1 shall position RESET
PROGRAMMER key switch on CSMOL to OFF.

2. (C) M-1, RESET PROGRAMMER KEY OFF

During abort sequence, at MCCC direction, M-1
shall reset LCC electrical system to restore LCC

3. (C) M-1, RESET LCC ELECTRICAL SYSTEM

After the abort sequence is complete, at MCCC
direction, crew shall reset the complex electrical

4. (C) CREW, RESET ELECTRICAL SYSTEM

ACTION 3

If AC power cannot be restored at the PRCP and
il boiloff will not impinge on tension equalizer, de-
puty shall depress EMERGENCY pushbutton to
open the boilof valve. If boiloff will impinge on
tension cqualizer, the tension equalizer must be
sprayed with water or the missile enclosure silo
purge unit (MEPU) extended (placed in operation)
prior to opening the boiloff valve. However, the
LO. tank pressure must be maintained at least 20
PSI less than the fuel tank pressure regardless of
the boiloff valve location. As the pressure difference
approaches 20 PSI, deputy shall depress EMER-
GENCY pushbutton and allow sufficient time for
the LO, tank pressure to decrease before depressing
AUTOMATIC pushbutton. This shall be repeated,
After water spray or the MEPU is extended, the
boiloff valve shall be opened. Water spray is not
required if boiloff does not impinge on the tension
equalizer,

I. (C) A-1. SPRAY TENSION EQUALIZER OR EXTEND MEPLU

If boiloff will not impinge on tension cqualizer or
after the tension equalizer is being sprayed or the

2. (C) DEPUTY. DEPRESS EMERGENCY PUSHBUTTON

3. (Deleted)

This will allow abort sequence to continue,

DIRECTED

ventilation using procedures contained in table 4-7,

DIRECTED

system using procedures contained in table 4-7,

DIRECTED

( WARNING '

Regardless of LP position, if boiloff valve
is closed, immediately depress EM E R-
GENCY pushbutton. After LO, tank pres-
sure decreases to phase I, depress AUTO-
MATIC pushbutton. Enable boiloff valve
periodically to relieve pressure when LO,

tank pressure increases to 12 PSI proceed to

| WARNING l

If boiloff will impinge on tension cqualizer
and water to spray tension equalizer, or
MEPU is not available, do not proceed with
step 1 until silo is determined safe.

step 1.

DIRECTED

MEPLU is extended, MCCC shall direct deputv to
depress EMERGENCY  pushbutton.

DIRECTED
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Table 4-3. Emergencies from MISSILE LIFT UP & LOCKED Indicator
Amber through MISSILE LIFT UP & LOCKED Indicator Green (CONT)

ITEM 3. LOSS OF AC POWER (CONT)

ACTION 3 (CONT)

At direction of MCCC, L-1 assisted by all available crew members, shall troubleshoot the power genera-
tion system and restore AC power.

4. (C) L-1, TROUBLESHOOT AND RESTORE AC POWER DIRECTED
5. (Deleted)

After AC power is restored, at MCCC direction, M-1shall reset LCC electrical systems to restore LCC venti-
lation using procedures in table 4-7.

6. (C) M-1. RESET LCZ ELECTRICAL SYSTEM DIRECTED

If AC power is restored, at MCCC direction, M-1 on CSMOL to OFF. This will allow abort sequence
shall position RESET PROGRAMMER key switch to continue.

7. (C) M-1. RESET PROGRAMMER KEY OFF DIRECTED

After abort is complete, at MCCC direction. crew shall reset complex electrical system using procedures con-
tained in table 4-7,

8. (C) CREW, RESET ELECTRICAL SYSTEM DIRECTED

ITEM 4. LOSS OF UMBILICALS

At this time the missile lifting system is in sequence
; ; & Sy3e 9 WARNING
[, pneumatics are internal, and flight programmer
may be armed. The first thing to consider in a tacti-

cal or training launch is the flight programmer posi-
tion as an umbilical loss could cause the programmer

During a tactical or training launch if um-
bilical loss occurs after PROGRAMMER

2o o ) ) ARMED indicator has been GREEN, the
to run, which in turn will cause booster staging and

retarding-rocket firing. If umbilical loss occurs during fight ;pragrammer- in the ‘missile. may: be
a nontactical countdown, the primary concern is the running and the retarding rockets may fire
LO, airborne fill-and-drain valve position as in-
dicated on LO, TANKING (PANEL 2). Because
of the physical location of umbilical 600U4, if the

within 5 minutes after loss of umbilicals.

Loss of the missile may occur. Do not initiate

AIRBORNE FILL & DRAIN VALVE indicator is abort. Allow countdown to continue and
GREEN, it is most probable that a complete electri- leave the missile up and locked. All person-
cal umbilical ejection has occurred. nel shall remain in the LCC.
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Table 4-3.

Amber through MISSILE LIFT UP & LOCKED Indicator Green (CONT)

ITEM 4.

LOSS OF UMBILICALS (CONT)

I WARNING .

If AIRBORNE FILL & DRAIN VALVE
indicator is GREEN, continue countdown
and do not initiate abort. All personnel shall

remain in the LCC. Expect loss of the missile.

1. (C) AIRBORNE FILL & DRAIN VALVE INDICATOR AMBER

2

(C) ABORT
3. (C) A-1, LO, TANKING PANEL TO LOCAL

When launcher platform reaches the down locks
and ABORT EXTERNAL indicator is AMBER,
MCCC shall direct deputy to depress EMERGENCY
pushbutton in a attempt to open the boiloff valve

4. (C) DEPUTY, DEPRESS EMERGENCY PUSHBUTTON

If umbilical 600U3 has ejected there will be no
pressure indications on the gauges on the launch
control console. Phase 1l fuel tank pressures can
be maintained by observing PNEUMATICS IN
PHASE 11 indicator in the countdown patch. If
the indicator reverts from GREEN to AMBER (fuel
tank pressure less than 53 PSI), the deputy shall
depress FUEL RAISE pushbutton and hold until

5. (C) DEPUTY, MAINTAIN PNEUMATICS IN PHASE Il INDICATOR GREEN

At MCCC direction to manually drain LO, A-1 at
LO, TANKING (PANEL 1 and PANEL 2) shall
proceed as follows:

(a) Position L-16 valve switch to OPEN and ob-
serve DRAIN VALVE L-16 indicator is illuminated
GREEN. If indicator does not illuminate GREEN
position L-1 valve switch to OPEN and observe
FINE LOAD VALVE L-I indicator is illuminated
GREEN. Valve L-16 will be closed if valve L-1 is
used to drain LO,.

6. (C) A-1, MANUALLY DRAIN LO,

After LO, has drained for 30 minutes, the system
will be ready for securing. At MCCC direction to
secure the LO. tanking panels, A-1 shall: (a)
Position L-16 (or L-1 if used) valve switch to
CLOSE. (b) Observe DRAIN VALVE L-16 (or

I MCCC observes that AIRBORNE FILL &
DRAIN VALVE indicator remains AMBER, which
indicates that umbilical 600U4 was not cjected and
the airborne fill-and-drain valve can be controlled,
he shall immediately initiate abort and direct A-1
to place LO, tanking panels to local control by
positioning REM O T E - LOCAL switch on LO,
TANKING (PANEL 1) to LOCAL.

OBSERVED
INITIATED
DIRECTED

and also enable the RAISE and LOWER pushbut-
tons in case the pressurization remains in automatic
mode when the launcher platform reaches the down
locks.

DIRECTED

PNEUMATICS IN PHASE 11 indicator again illu-
minates GREENM. The deputy shall then release
FUEL RAISE pushbutton immediately to avoid
overpressurizing the missile. If TV to monitor mis-
sile tank pressure gauges on PSMR is available, the
gauges may be used instead of PNEUMATICS IN
PHASE Il indicator GREEN,

DIRECTED

(b) Position A/B F&D valve switch to OPEN. This
will allow LO; to drain from the missile. If airborne
fill and drain valve cannot be opened, L.O, must be
allowed to boiloff. If it becomes necessary to stop
LO: draining, A-1 shall position A/B F&D valve
switch to CLOSED.

(c) Observe AIRBORNE FILL & DRAIN VALVE
indicator illuminates GREEN. Start timing drain se-
quence when indicator illuminates GREEN.,

DIRECTED

FINE LOAD VALVE L-1) indicator is illuminated
AMBER. (c¢) Position A/B F&D valve switch to
CLOSE. (d) Observe AIRBORNE FILL & DRAIN
VALVE indicator is illuminated AMBER,

Changed 15 April 1964
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Table 4-3. Emergencies from MISSILE LIFT UP & LOCKED Indicator
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ITEM 4. LOSS OF UMBILICALS (CONT)

7. (C) A-1, SECURE LO, TANKING PANELS

The loss of umbilical 600U3 prevents the differential
pressure signal from being sent to the logic units from
the airborne differential pressure switch. The pres-

8. (C) CREW, PLACE MISSILE IN STRETCH

After LO, drain is complete, MCCC shall direct
deputy or M-1 to monitor and maintain missile tank
pressures. If TV is not available to monitor PSMR
missile tank pressure gauges, M-1 shall proceed to
PSC, level 8, to open valve 148. This will ensure
that pressure is available at the HCU. M-1 shall
then proceed to the HCU, launcher platform level 3,

9. (C) DEPUTY OR M-1, MONITOR AND MAINTAIN TANK PRESSURES

DIRECTED

surization system will switch to emergency mode. At
MCCC direction, crew shall apply missile stretch in
accordance with table 4-5.

DIRECTED

and maintain missile tank pressures (LO, tank 3.4
to 8.0 PSI, fuel tank 51.0 to 63.9 PSI) using valves
339, 340, 342, and 343. If TV is available to moni-
tor PSMR missile tank pressure gauges, deputy shall
maintain phase Il missile tank pressures using TV
monitor and the applicable RAISE or LOWER push-
button on launch control console.

DIRECTED

| WARNING l

After LO, is drained, maintenance support
is required to safety ordnance items (if in-
stalled) and reconnect umbilicals. Exception
may be made during tactical launch if mis-
sile crew can determine that no stray volt-
age exists at the umbilicals.

ITEM 5. FIRES IN SILO

This item contains procedures to place the system
in the safest possible configuration in the event of
a fire during the missile lift sequence. If a fire occurs,

1. (C) COUNTDOWN

MCCC shall allow the sequence to continue as this
will remove the missile from the danger area in the
shortest possible time.

CONTINUED

The MCCC shall attempt to determine the location and intensity of the fire using TV monitors and fire alarm

panel.

2. (C) FIRE LOCATION

If the fire is located in the missile enclosure area,
the MCCC will direct M-1 to activate the missile en-

3. (C) M-I, ACTIVATE MISSILE ENCLOSURE AREA FOG SYSTEM

After MISSILE LIFT UP & LOCKED GREEN,
do not initiate abort until fire has been extinguished
and the silo has been inspected and assured to be
safe. If the missile was not launched, missile LO,
tank pressure shall be properly maintained by the

. IDENTIFIED

closure arca fog system by depressing MISSILE
ENCLOSURE FOG ON pushbutton on FRCP.

DIRECTED

deputy by depressing EMERGENCY pushbutton
to enable the boiloff valve. The EMERGENCY
pushbutton is enabled 15 seconds after MISSILE
LIFT UP & LOCKED indicator GREEN. If the
launcher platform fails to reach the up and locked
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Table 4-3. Emergencies from MISSILE LIFT UP & LOCKED Indicator
Amber through MISSILE LIFT UP & LOCKED Indicator Green (CONT)

ITEM 5. FIRES IN SILO (CONT)

position, position the RESET PROGRAMMER
key switch on CSMOL to ON and depress ABORT
pushbutton. This will allow partial abort, but pre-
vent the launcher platform from lowering until the
silo is safe. Missile LO, tank pressures shall be con-
trolled by the EMERGENCY pushbutton. The

4. (C) CREW, COMBAT THE FIRE
MCCC shall ensure that local disaster control and

potential hazard procedures are implemented at the
earliest possible time that will not conflict with the

5. (C) DISASTER CONTROL AND POTENTIAL HAZARD PROCEDURES

MCCC shall determine, by any and all means avail-
able, if an attempt to combat the fire is feasible. At
the direction of the MCCC, the crew shall attempt
to contain and extinguish the fire using available fire
fighting equipment.

DIRECTED
launch sequence. Personnel in the LCC not involved
in the launch or fire fighting procedures may be used

to implement the disaster control procedures.

IMPLEMENTED

ITEM 6A. SILO CONTROL CABINET HI TEMP INDICATOR RED

This item contains procedures to follow when a
malfunction in the control cabinet air conditioning
system is indicated on the FRCP. Allow the count-

1. (C) COUNTDOWN

K

down to continue as it will be completed within a
short time. M-1 shall investigate the cause of the
malfunction indication after abort complete.

CONTINUED

ITEM 6B. MAIN EXHAUST FAN NOT OPERATING INDICATOR RED

This item contains procedures to follow to prevent
a hazardous ventilation condition in the silo when
the FRCP indicates that the main exhaust fan is

1. (C) COUNTDOWN

not operating. The MCCC shall continue the count-
down and direct M-1 to troubleshoot the malfunction
indication after abort complete.

CONTINUED

ITEM 6C. STORAGE AREA OXYGEN 25% OR 19% INDICATOR RED

ACTION 1

This item contains procedures to return the silo
to a safe configuration when a gaseous or liquid
oxygen/nitrogen leak or spillage is indicated on the
FRCP during the missile lift sequence. If 25% or
19% oxygen indication occurs, an immediate at-
tempt shall be made using the TV monitor to deter-

1. (C) COUNTDOWN

mine if leakage from the launcher platform discon-
nect is apparent. If leakage from the launcher plat-
form is not apparent, the countdown may continue
to missile lift up and locked or missile away, at
which time an immediate abort shall be initiated.

CONTINUED
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Emergencies from MISSILE LIFT UP & LOCKED Indicator

Amber through MISSILE LIFT UP & LOCKED Indicator Green (CONT)

ITEM 6C. STORAGE AREA OXYGEN 25% OR 19% INDICATOR RED (CONT)

If leakage is apparent from the launcher platform LO, disconnect, an immediate abort shall be initiated.

2. (C) ABORT

When ABORT EXTERNAL indicator illuminates
AMBER, immediately stop LO, drain. At MCCC
direction to stop LO, drain, A-1 shall:

(a) Position DRAIN VALVE L-16 switch to OPEN.

This ensures continuous line drain and line pressure
relief from airborne fill-and-drain valve to LO,
storage tank when LOCAL REMOTE switch is
positioned to LOCAL.

(b) Position LOCAL REMOTE switch on LO,
TANKING (PANEL 1) to LOCAL.

This prevents the LO, automatic sequencing from
continuing and provides local control of the LO,
valves.

3. (C) A-1, STOP LO, DRAIN

At MCCC direction, deputy shall: (a) Depress
EMERGENCY pushbutton on the launch control
console after ABORT EXTERNAL indicator illu-
minates AMBER. This places the missile pressuri-
zation in emergency mode and prevents pressures
from returning to phase I in the event of a LO,
drain timer malfunction, or if it is desired to main-

4. (C) DEPUTY, PLACE PRESSURIZATION

At MCCC direction, A-1 and M-1 shall investigate
cause of high (or low) oxygen alarm. Logical sources
of high (or low) oxygen concentration at this time
are at the LO, storage and LO, topping tanks, and

5. (C) A-1, M-1, INVESTIGATE CAUSE OF HIGH (OR LOW) OXYGEN ALARM

A-1 and M-1 shall check oxygen detector TROUBLE
indicator, level 7, and if illuminated, troubleshoot
the oxygen detector cabinet. If TROUBLE indicator
is extinguished, check area alarm indicator and
percentage meter to determine location and amount

6. (C) CAUSE OF OXYGEN ALARM

At direction of the MCCC to reset oxygen detector,
A-1 and M-1 shall: (a) Depress SYSTEM RESET
and HORN SILENCE pushbuttons at oxygen de-

IN

INITIATED

(c) Verify drain valve L-16, vent valves N-5
and N-4 are open by observing DRAIN
VAVLE L-16, STORAGE TANK VENT VALVE
N-5, and TOPPING TANK VENT VALVE N-4
indicators are illuminated GREEN.

Vent valves N-5 and N-4 are automatically opened
at start of abort.

(d) Verify all other valves on LO, tanking
panels are closed by observing all other
valve indicators are illuminated AMBER.

When LOCAL REMOTE switch was positioned to
LOCAL, airborne fill-and-drain valve closed and
stopped LO, drain.

DIRECTED

tain phase Il missile pressures in excess of the 45-
minute drain time. (b) Maintain phase 11 missile
tank pressures. With the missile tank pressure in
emergency mode, pressures can be regulated and
maintained by depressing the appropriate LO, and
FUEL RAISE or LOWER pushbuttons on the
launch control console.

EMERGENCY DIRECTED
piping up to the liquid oxygen prefabs on silo level
7. At launch control center, situation requires close
observation of launch control console, fire alarm
panel, and facility remote control panel.

DIRECTED

of oxygen concentration. Locate leakage and isolate
if possible, referring to appropriate technical manual,
to ensure valve positioning shall not damage or
cause additional malfunctions.

.. DETERMINED

tector cabinet. This will silence audible alarm and
restart the station sampling unit. Verify the station
sampling is cycling by observing the station indi-
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Amber through MISSILE LIFT UP & LOCKED Indicator Green (CONT)

ITEM 6C. STORAGE AREA OXYGEN 25% OR 19% INDICATOR RED (CONT)

ACTION 1 (CONT)

cators. (b) Reset oxygen purge system by depress-
ing OXYGEN PURGE RESET (or CR-44 RE-
LAY RESET) pushbutton at the facilities terminal
cabinet NO. 2, level 2. This will reset the gaseous

7. (C) A-1, M-1, RESET OXYGEN DETECTOR SYSTEM

ACTION 2

oxygen blast closure and vent fan control circuits.
Perform action 2 if system is unsafe for LO, drain.

Perform action 3 if system is safe for LO, drain.

DIRECTED

I the MCCC determines system is unsafe for LO, drain. crew shall refer to nomograms in section VI

and allow LO, to boiloff.

I. (C) ALLOW LO, TO BOILOFF

ACTION 3

If the MCCC determines the system is safe for LO,
drain, at his direction, A-1 shall restart LO, drain
at LO, tanking panels: (a) Cycle LO, tanking
power at LO, TANKING (PANEL 1) by position-
ing SYSTEM POWER switch OFF for one second
then ON. This de-energizes the LO, tanking panels
and removes all previous tanking panel commands

I. (C) A-1. START LO, DRAIN

After LO, DRAIN COMPLETE indicator illumi-
nates AMBER, MCCC shall direct Deputy to re-
turn pressurization system to automatic mode by
depressing AUTOM A TIC pushbutton on the

2. (C) DEPUTY, DEPRESS AUTOMATIC PUSHBUTTON

ACCOMPLISHED

and restarts the LO, drain timers (if abort external
signal is present). (b) Return LO, tanking panels
to remote by positioning LOCAL REMOTE switch
on LO, TANKING (PANEL 1) to REMOTE. This
action will reposition airborne fill-and-drain vlave to
open and the automatic drain sequence will start.

DIRECTED

launch control console. This will allow the tank
pressures to revert to phase | at completion of 45-
minute drain sequence.

DIRECTED

ITEM 6D. AIR WASHER DUST COLLECTING UNITS NOT OPERATING INDICATOR RED

This item contains procedures to follow when a
malfunction of the air washer dust collecting units
is indicated on the FRCP. The countdown shall be

1. (C) COUNTDOWN

continued. After abort complete, M-1 will trouble-
shoot the malfunction indication.

CONTINUED
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Table 4-3. Emergencies from MISSILE LIFT UP & LOCKED Indicator
Amber through MISSILE LIFT UP & LOCKED Indicator Green (CONT)

ITEM 6E. DIESEL VAPOR HIGH LEVEL INDICATOR RED

This item contains procedures to follow when a high
concentration of diesel fuel vapor is indicated on
the FRCP. There is danger of an explosion and fire

1. (C) COUNTDOWN

After MISSILE LIFT UP & LOCKED indicator
illuminates GREEN, at MCCC direction, L-1 and
M-1 shall visually check silo levels 5 and 6 for
cause of diesel fuel vapor high level alarm. Abort
shall not be initiated until the silo has been deter-
mined safe from potential fire or explosion. If the
missile was not launched, proper missile LO, tank
pressures shall be maintained by enabling the boiloff
valve. If the launcher platform failed to reach the

2. (C) L-1, M-1, VISUALLY CHECK SILO LEVELS 5 AND 6

if an excessive amount of diesel fuel leaks into the
silo. The countdown shall be continued so that the
missile will be as far from the spillage as possible.

CONTINUED

up and locked position. RESET PROGRAMMER
key switch on CSMOL shall be positioned on ON,
ABORT pushbutton depressed, and proper missile
LO. tank pressure maintain. At MCCC direction,
L-1 and M-1 shall inspect levels 5 and 6. If a spillage
is discovered, action necessary to isolate the leak
and prevent a fire potential shall be taken. If no
leak is discovered, M-1 shall troubleshoot the diesel
vapor detection cabinet after abort complete.

DIRECTED

When the silo is determined safe, the MCCC shall initiate the abort sequence.

3. (C) ABORT

INITIATED

ITEM 6F. LCC AIR RECEIVER AND INSTRUMENT AIR RECEIVER LOW PRESSURE
INDICATORS RED

This item contains procedures to follow when the
FRCP indicates a malfunction in the silo and LCC
instrument air systems. If the LCC AIR RECEIVER
and the INSTRUMENT AIR RECEIVER LOW
PRESSURE indicators illuminate separately, count-

1. (C) ABORT (NONTACTICAL COUNTDOWN)

down may be continued. If both indicators illuminate
in close proximity, a severe leak in the system is
indicated and a nontactical countdown shall be
aborted. After abort complete, troubleshoot the mal-
function indication.

INITIATED

ITEM 6G. SILO AIR INTAKE CLOSURES CLOSED/SILO AIR EXHAUST CLOSURES
CLOSED INDICATORS RED

These procedures shall be used to return the silo
to a safe configuration if the silo blast closures are
closed electrically as indicated on the FRCP. The
1. (C) COUNTDOWN

2. (C) ABORT

If the blast detection system has detected an optic
signal but not a radio signal the blast closures should

MCCC shall allow the sequence to continue and im-

mediately after ABORT indicator illuminates RED,
depress ABORT pushbutton.

CONTINUED

INITIATED

open in 90 seconds and the blast detection cabinet
will have to be reset.

4-52

Changed 15 April 1964



T.0. 21M-HGM16F-1

Table 4-3. Emergencies from MISSILE LIFT UP & LOCKED Indicator
Amber through MISSILE LIFT UP & LOCKED Indicator Green (CONT)

ITEM 6G. SILO AIR INTAKE CLOSURE CLOSED/SILO AIR EXHAUST CLOSURES
CLOSED INDICATORS RED (CONT)

If the blast detection system has detected both an
optic signal and a radio signal, the blast closures
will close and the blast detection cabinet must be
reset before the blast closures will open.

If no nuclear blast has been detected and a malfunc-
tion has occurred in the blast detection system the
blast detection cabinet must be reset.

3. (C) M-1, RESET BLAST DETECTION CABINET

If blast detection cabinet fails to reset or if the blast
closures fail to open, at direction of MCCC, M-I

4. (C) M-1, OUTPUT RELAY SWITCH TO DISCONNECT

If blast closures were closed by an actual nuclear
blast, or by a malfunction in the blast detection or
blast closures system, emergency water pump P-32
may be operating. If diesel generators are operating
in parallel, to prevent a possible overheat condition
and possible AC power loss, one generator shall be
shut down after performing step 4 and blast closures
are not open. A MCCC direction to shut down one
diesel generator, L-1 shall: (a) Position GENER-
ATOR MAIN BREAKER CONTROL SWITCH

5. (C) L-1, SHUT DOWN ONE GENERATOR

If a nuclear blast has occurred the water cooling
tower may have been destroyed. Emergency water
pump P-32 may be operating. If water cooling tower
has not been destroyed, to prevent loss of water
from the utility water storage tanks, M-1 shall, when
directed by MCCC, proceed to facilities terminal
cabinet NO, 2 on silo level 2 and stop emergency
water pump P-32 as follows: (a) Depress
EMERGENCY WATER PUMP P-32 STOP push-

6. (C) M-1, STOP P-32, CHECK P-30 or P-31
If the blast closures are closed and blast detection
cabinet is normal, a failure of relay control circuit

or a tripped circuit breaker should be suspected.

At direction of the MCCC to troubleshoot blast
closure system, M-1 shall: (a) Proceed to essential

When directed by the MCCC, M-1 shall reset blast
detection cabinet: (a) Position OUTPUT RELAY
switch to DISCONNECT. (b) Depress RCVR 1
MANUAL TEST pushbutton. (¢) Depress ALARM
RESET pushbutton. (d) Position OUTPUT RELAY
switch to CONNECT. (e) Depress DETECTION
MODE RESET pushbutton. (f) Verify OPTIC
MODE indicator is illuminated. (g) Verify channel
indicator is cycling.

DIRECTED

shall position OUTPUT RELAY switch on blast
detection cabinet to DISCONNECT,

DIRECTED

to TRIP. Observe GENERATOR MAIN BREAK-
ER CONTROL SWITCH RED indicator extin-
guishes and GREEN indicator illuminates. (b) Posi-
tion ENGINE START-STOP SWITCH to STOP
and momentarily hold. Release switch and observe
ENGINE START-STOP SWITCH RED indicator
extinguishes and GREEN indicator illuminates.

Omit step 4 if diesel generators are not operating in
parallel.

DIRECTED

button and observe associated RUN indicator is
extinguished. (b) Observe CONDENSER WATER
PUMP P-30 (or P-31) RUN indicator is illuminated.

Do not perform steps 5 and 6 until LO, has drained,
as indicated by LO, DRAIN COMPLETE indicator
illuminated GREEN or by a slight rise in missile fuel
tank pressure, when should occur approximately 25
minutes (missile LO, tank at 100% ) after start of
LO, drain.

DIRECTED

motor control panel C, silo level 2 and verify con-
trol circuit breakers CB-1 and CB-3 are ON, Reset
CB-1 and CB-3 if tripped. If circuit breakers had to
be reset and blast closures open, omit step (b)
through (e) and troubleshoot probable cause in ac-
cordance with applicable technical manual.
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Table 4-3. Emergencies from MISSILE LIFT UP & LOCKED Indicator
Amber through MISSILE LIFT UP & LOCKED Indicator Green (CONT)

ITEM 6G. SILO AIR INTAKE CLOSURE CLOSED/SILO AIR EXHAUST CLOSURES
CLOSED INDICATORS RED (CONT)

| WARNING l

Control circuit voltage is 120 VAC. Use ex-
treme caution while installing jumper wires.

If circuit breakers were not tripped or will not reset,
proceed to facilities interface cabinet NO. 1 on level
3 to bypass the control circuit of the blast closures
as follows: (b) Install jumper wire on terminal
board E-1 between wire numbers 9013 and 9015,
(¢) Install jumper wire on terminal board E-1 be-
tween wires 9015 and 9017, (d) Install jumper wire

7. (C) M-1, TROUBLESHOOT BLAST CLOSURES

on terminal board E-1, between wires 9017 and
9019. (e) Install jumper wire from C-6 to wire
9013. Verify with MCCC that blast closures are
open. If blast closures do not open, troubleshoot
blast closures system in accordance with applicable
technical manual. If blast closures remain closed it
may become necessary to shut down the diesel gen-
erator to prevent excessive carbon buildup in the
exhaust system and contamination of air in the
silo. Prior to shut down of the diesel generator, ex-
tend work platform NO. 1 to allow missile stretch
to be applied if an emergency occurs that may re-
quire it.

DIRECTED

ITEM 6H. MISSILE POD AIR HI TEMPERATURE OR LO PRESSURE INDICATOR RED

This condition is not an emergency at this time because of the short time remaining prior to completion of

the missile up-run sequence.

1. (C) COUNTDOWN

CONTINUED

ITEM 61. EMERGENCY WATER PUMP P-32 ON INDICATOR RED

This is a normal indication and no action is required
if nonessential power has been removed for single
generator operation. If generators are operating in

1. (C) COUNTDOWN

After missile is launched or ABORT indicator has
illuminated AMBER or RED, MCCC shall direct
L-1 to shut down one generator at the PRCP since
emergency water pump P-32 does not have suficient
capacity to cool both diesel engines. At MCCC di-
rection to shut down one generator, L-1 shall:

(a) Position GENERATOR MAIN BREAKER CON-
TROL SWITCH to TRIP. Observe GENERATOR

2. (C) L-1, SHUT DOWN ONE GENERATOR

parallel, allow both generators to remain on the line
to ensure successful completion of the up-run se-
quence.

CONTINUED

MAIN BREAKER CONTROL SWITCH RED in-
dicator extinguishes and GREEN indicator
illuminates.

(b) Position ENGINE START-STOP SWITCH to
STOP and momentarily hold. Release switch
and observe ENGINE START-STOP SWITCH
RED indicator extinguishes and GREEN in-
dicator illuminates,

DIRECTED
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Table 4-3. Emergencies from MISSILE LIFT UP & LOCKED Indicator
Amber through MISSILE LIFT UP & LOCKED Indicator Green (CONT)

ITEM 7. ENGINES AND GROUND POWER INDICATOR RED (28 VDC
POWER AND 400 CYCLE POWER INDICATORS EXTINGUISHED)

This indication can occur only because of a logic malfunction and will not affect countdown.

1. (C) COUNTDOWN

CONTINUED

ITEM 8. 400 CYCLE POWER INDICATOR RED

This condition does not affect a countdown at this
time as this indicator monitors external frequency
and voltage, neither of which are required to be in

1. (C) COUNTDOWN

tolerance after power change over to internal. The
MCCC shall allow the countdown to continue.

CONTINUED

ITEM 9. 28 VDC POWER

INDICATOR AMBER OR RED

This condition does not constitute an emergency at
this time as missile power is internal and launch will

1. (C) COUNTDOWN

After ABORT indicator illuminates RED, MCCC
shall immediately initiate abort in order to lower
the missile, drain LO,, and place the pressurization
system in a safe configuration. If launcher platform
fails to reach the up and locked position, MCCC

2. (C) ABORT

not be affected by an external 28 VDC malfunction.
The MCCC shall allow the countdown to continue.

CONTINUED

shall delay initiating abort sequence until MISSILE
LIFT FAIL indicator illuminates RED and ABORT
indicator illuminates AMBER. If missile was not
launched, proper missile tank pressures must be
maintained by enabling the boiloff valve.

INITIATED

Changed 15 April 1964
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Table 4-3. Emergencies from MISSILE LIFT UP & LOCKED Indicator
Amber through MISSILE LIFT UP & LOCKED Indicator Green (CONT)

ITEM 9. 28 VDC POWER INDICATOR AMBER OR RED (CONT)

If missile was not launched, the 28VDC POWER
AMBER or RED indication is considered to be an
emergency because either indication could lead to
an eventual complete loss of 28VDC. The AMBER
indication means that cooling air is not being supplied
to the unit or that the backup batteries have depleted
past 40 ampere-hours due to a partial or complete
rectifier failure. The RED indication means that
28-VDC power is out of tolerance. After LO, drain
is complete, manual control of the pressurization
system shall be obtained at the pressure system con-
trol (PSC). Manual control is necessary should 28
VDC be intermittently or gradually lost as the emer-
gency batteries are depleted. Manual control at the

PSC will prevent any failure in the automatic system
from affecting missile tank pressurization. At MCCC
direction, A-1 and M-1 shall obtain manual con-
trol of pressurization system as follows: (a) M-I,
close valves 105 and 106 on PSC. (b) A-1, position
SYSTEM POW ER switch on PNEUMATICS
(PANEL 1) to OFF. (¢) M-1, maintain missile
tank pressures at PSC. Fuel tank pressure shall be
maintained at 11.9 to 13.0 PSI using valve 123 to
raise pressure or valve 125 to lower pressure. LO,
tank pressure shall be maintained at 3.4 to 4.2 PSI
using valve 124 to raise pressure or valve 126 to
lower pressure. After abort is complete, troubleshoot
the malfunctioning system.

3. (C) A-1, M-1, OBTAIN MANUAL CONTROL OF PSC DIRECTED
ITEM 10. GUIDANCE FAIL INDICATOR RED

This indication can occur only because of a logic malfunction and will not affect countdown.

1. (C) COUNTDOWN CONTINUED

ITEM 11. MISSILE LIFT FAIL INDICATOR RED

This item contains procedures to follow when MIS-
SILE LIFT FAIL indicator illuminates RED during
a sequence | operation of the missile lifting system.

i CAUTION

If ABORT indicator illuimnates AMBER,
abort shall be initiated to prevent cavitation
of the engine turbopumps when the engines
arc started after a prolonged up-run se-
quence.

1. (C) COUNTDOWN

Observe silo doors and launcher platform on TV
monitor. If motion is observed, the countdown will
continue. If launcher platform motion stops or if
no motion is observed, wait for ABORT indicator
to illuminate AMBER then initiate abort.

CONTINUED
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Table 4-4. Emergencies During Abort

ITEM I.

PRESSURE MODE INDICATOR RED

This item contains procedures to correct missile LO.
and fuel tank pressures and to contain the emergency
or malfunction until standby troubleshooting and
maintenance can be accomplished

¢ CAUTION

:

Maintain a minimum of 2 PSI differential
pressure, as observed on TANK DIFFER-
ENTIAL PRESSURE gauge. Failure to
comply may result in bulkhead reversal.

If the pressurization system switches to emergency
during abort, the deputy shall immediately deter-
mine if pressures are normal or abnormal by observ-
ing pressure gauges and correct pressures when
necessary. If the malfunction occurs before ABORT
EXTERNAL indicator illuminates AMBER, an
attempt shall be made to return the system to auto-
matic mode by depressing AUTOMATIC push-
button. The above procedures are necessary be-
cause one of the following conditions exist:

a. The missile is within 33 inches of the up-and-
locked position and PRESSURE MODE indicator
RED will stop the lowering sequence. When this
condition exists, the boiloff valve is enabled and
LO. tank pressure should decrease to 3.4 to 8.0
PSI. Fuel tank pressure will begin to gradually decay
until the helium control charging until (HCU) pres-
sure controller maintains pressure at 53 PSI. The
malfunction was caused by a missile tank pressure
or emergency circuit malfunction. Pressures cannot
be controlled by depressing the RAISE or LOWER
pushbutton. If the deputy depresses the AUTO-
MATIC pushbutton. the boiloff valve will close and
LO, tank pressure will gradually increase. After it

ACTION 1

The pressurization system must be in automatic mode
and LO, tank pressure greater than 8 PSI during
the first 33-Y2 inches of down movement or the
launcher platform will not lower. After the boiloff
valve reaches the silo cap the pressurization system
should be in automatic mode to prevent LO, boiloff

1. (D) AUTOMATIC PUSHBUTTON

increases to greater than 8 PSI, launcher platform
lowering sequence should continue.

b. The missile boiloff valve is below the silo
cap prior to ABORT EXTERNAL indicator AM-
BER. Possible impingement of the tension equalizer
(LO; boiloff within the silo) and automatic phase 11
pressurization cannot be selected. When this con-
dition exists, the lowering sequence will continue, the
boiloff valve is enabled to open, and LO, tank pres-
sure will decrease 3.4 to 8.0 PSI. Fuel tank pressure
will gradually decrease until the HCU pressure con-
troller maintains pressure at 53 PSI. The PRES-
SURE MODE indicator RED condition was caused
by a missile tank pressure or emergency circuit mal-
function. LO, and fuel tank pressure cannot be
controlled by depressing the RAISE or LOWER
pushbutton. Depressing the AUTOMATIC push-
button will close the boiloff valve and prevent boiloff
within the silo and impingment of the tension equal-
izer. LO, tank pressures will gradually begin to in-
crease. When the launcher platform is down and
locked, pressures will automatically be controlled
by the pressure system control. The pressurization
system will normally be in emergency mode when
7-V4 feet out of the uplocks until the boiloff valve
reaches the silo cap.

If PRESSURE MODE indicator illuminates RED
prior to the launcher platform lowering 33-%2 inches
from the up-and-locked position, or after pressuri-
zation system is returned to automatic when boiloff
valve is at silo cap, perform procedures contained
in action 1.

If PRESSURE MODE indicator illuminates RED
after ABORT EXTERNAL indicator illuminates
AMBER, perform procedures contained in action 2.

within the silo. However, if automatic pressurization
mode cannot be selected, allow abort sequence to
continue in emergency mode. If PRESSURE MODE
indicator is illuminated RED, deputy shall depress
automatic pushbutton,

DEPRESSED
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Table 4-4. Emergencies During Abort (CCNT)

ITEM 1. PRESSURE MODE INDICATOR RED (CONT)

ACTION 1 (CONT)

Allow abort sequence to continue.

2. (C) ABORT

ACTION 2

If PRESSURE MODE indicator illuminates RED
after ABORT EXTERNAL indicator illuminates
AMBER, deputy shall immediately attempt to ad-
just pressures (phase I pressures if prior to LO,

1. (D) TANK PRESSURES

If pressures were adjusted to normal, or if pressures
were normal when pressurization system switched to

2. (D) AUTOMATIC PUSHBUTTON

If pressurization system remains in automatic mode,
troubleshoot system after abort sequence is complete.

If pressurization system returns to emergency mode
after AUTOMATIC pushbutton is depressed, deputy
shall manually maintain proper missile tank pres-

3. (D) PROPER PRESSURES

After LO, DRAIN COMPLETE indicator illumi-
nates GREEN, at MCCC direction. crew shall

4. (C) CREW, PLACE MISSILE IN STRETCH

CONTINUED

DRAIN COMPLETE indicator GREEN, phase 1
pressure if after LO, DRAIN COMPLETE indi-
cator GREEN) if abnormal.

ADJUSTED

emergency, deputy shall depress AUTOMATIC
pushbutton to return the system to automatic mode.

DEPRESSED

sures. All indicators for LO,, fuel. and differential
pressure switches on the PLCP that could activate
the emergency circuit, shall be observed and abnor-
mal indications noted. All abnormal indications
noted shall be remembered and used when required
in table 4-5.

MANUALLY MAINTAINED

place missile in stretch and troubleshoot the sys-
tem in accordance with table 4-5,

DIRECTED

ITEM 2A. GENERATOR MALFUNCTION (ALTERNATE IN STANDBY)

This item contains procedures to place the alternate
generator on the line and shut down the faulty
generator if a diesel generator malfunction occurs
during abort and the alternate generator is in stand-
by. Steps in the procedure shall be performed by

1. (C) L-1, PLACE ALTERNATE GENERATOR ON THE
LINE AND SHUTDOWN FAULTY GENERATOR

L-1 at the PRCP in an attempt to prevent AC power
loss. The L-1 at MCCC direction shall place the
alternate generator on the line and shut down the
faulty generator using table 4-8.

DIRECTED

Changed 15 April 1964

Section 1V




Section IV

T.0. 21M-HGM16F-1

Table 4-4. Emergencies During Abort (CONT)

ITEM 2B. GENERATOR MALFUNCTION (ALTERNATE NOT IN STANDBY)

This item contains procedures to place the complex
in a safe configuration if a diesel generator malfunc-
tion occurs during the abort sequence with the alter-
nate generator not in standby. Steps in this pro-
cedures shall be performed by crew members as
indicated. The MCCC shall allow the abort sequence
to continue until SITE HARD indicator illuminates

1. (C) ABORT

After SITE HARD indicator illuminates GREEN,
at MCCC direction to shutdown generator, L-I|
shall: (a) Position FEEDER NUMBER 2 NON-
ESSENTIAL BUS CONTROL SWITCH to TRIP.
Observe FEEDER NUMBER 3 NON-ESSENTIAL
BUS CONTROL SWITCH RED indicator extin-
guishes and GREEN indicator illuminates. (b) Posi-
tion GENERATOR MAIN BREAKER CONTROL
SWITCH to TRIP. Observe GENERATOR MAIN

2. (C) L-1, SHUT DOWN FAULTY GENERATOR

GREEN in order for the missile lowering sequence
to complete and the silo doors to close prior to
shutting down AC power. LO, drain will continue
during the AC power loss since the airborne fill-
and-drain valve and drain valve L-16 are open at
this time.

CONTINUED

BREAKER CONTROL SWITCH RED indicator
extinguishes and GREEN indicator illuminates. (c)
Position ENGINE START-STOP SWITCH to
STOP and momentarily hold. Release switch and
observe ENGINE START-STOP SWITCH RED
indicator extinguishes and GREEN indicator illu-
minates. If malfunction is due to low lube oil pres-
sure or high temperature, delay shutdown of gen-
erator until work platform NO. 1 is extended.

DIRECTED

At MCCC direction, L-1 shall troubleshoot and restore AC power after LO, drain is complete.

3. (C) L-1, TROUBLESHOOT AND RESTORE AC POWER

DIRECTED

After abort is complete, at MCCC direction. crew shall reset complex eletrical system using procedures

contained in table 4-7.

4. (C) CREW, RESET ELECTRICAL SYSTEM

DIRECTED

ITEM 2C. GENERATOR MALFUNCTION (GENERATORS IN PARALLEL)

This item contains the procedures to remove a
faulty generator from the line if a diesel generator
malfunction occurs during the abort sequence and
the diesel generators are in parallel. If a diesel gen-
erator malfunction occurs, at MCCC direction to
shut down the faulty generator, L-1 shall:

(a) Position GENERATOR MAIN BREAKER CON-
TROL SWITCH to TRIP. Observe GENERATOR

1. (C) L-1, SHUT DOWN FAULTY GENERATOR

The abort sequence will be continued on one generator.

2. (C) ABORT

MAIN BREAKER CONTROL SWITCH RED in-
dicator extinguishes and GREEN indicator
illuminates.

(b) Position ENGINE START-STOP SWITCH to
STOP and momentarily hold. Release switch
and observe ENGINE START-STOP SWITCH
RED indicator extinguishes and GREEN in-
dicator illuminates.

DIRECTED

CONTINUED
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Table 4-4. Emergencies During Abort (CONT)

ITEM 3. LOSS OF AC POWER

This item contains procedures for restoring the com-
plex to a safe configuration after an AC power loss
during the abort sequence. Steps in this procedure
shall be performed by crew members as indicated.

ACTION 1

If AC power loss occurs prior to ABORT EXTER-
NAL indicator illuminating AMBER, at MCCC
direction, M-1 shall position RESET PROGRAM-

1. (C) M-I, RESET PROGRAMMER KEY ON
At MCCC direction, L-1 shall attempt to restore
AC power using procedures contained in table 4-6A

or 4-6B. If AC power is restored at the PRCP, per-

2. (C) L-1, RESTORE AC POWER

ACTION 2

If AC power was restored after performing action 1,
at MCCC direction, L-1 shall apply nonessential
power by positioning FEEDER NUMBER 3 NON-

I. (C) L-1, NONESSENTIAL POWER ON

MER key switch on CSMOL to ON to prevent the
launcher platform from lowering after AC power
is restored

If AC power was lost after ABORT EXTERNAL
indicator has illuminated GREEN, LO, drain will
begin. The LO, drain sequence shall be monitored
closely throughout performance of the remaining
actions.

DIRECTED
form procedures contained in action 2. If AC power
cannot be restored immediately at the PRCP, per-

form procedures contained in action 3.

DIRECTED

ESSENTIAL BUS CONTROL SWITCH on PRCP
to CLOSE.

DIRECTED

At MCCC direction, M-1 shall position RESET PROGRAMMER key switch on CSMOL to OFF. This

restores the automatic abort sequence.

2. (C) M-1, RESET PROGRAMMER KEY OFF

DIRECTED

During abort sequence, at MCCC direction M-1 shall reset LCC electrical system to restore the LCC ventila-

tion system using procedures contained in table 4-7.

3. (C) M-1, RESET LCC ELECTRICAL SYSTEM

DIRECTED

After abort sequence is complete, at MCCC direction, crew shall reset the complex electrical system using

procedures contained in table 4-7.

4. (C) CREW, RESET ELECTRICAL SYSTEM

ACTION 3

If AC power cannot be restored at the PRCP and if
boiloff will not impinge on the tension equalizer, the
deputy shall depress the EMERGENCY pushbutton
to open the boiloff valve. If boiloff will impinge on

DIRECTED

the tension equalizer, the tension equalizer must be
sprayed with water or the missile enclosure purge unit
(MSPU) must be extended prior to opening the
boiloff valve. However, the fuel tank pressure must
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Table 4-4. Emergencies During Abort (CONT)

ITEM 3. LOSS OF AC POWER (CONT)

ACTION 3 (CONT)

be maintained at least 20 PSI greater than LO,
tank pressure regardless of the boiloff valve location.
As the pressure difference approaches 20 PSI, de-
puty shall depress EMERGENCY pushbutton and
allow sufficient time for the LO, tank pressure to de-
crease before depressing AUTOMATIC pushbutton.
This shall be repeated as necessary. After water
spray or the MEPU has been placed in operation,
the boiloff valve shall be opened. Water spray is
not required if boiloff does not impinge on the ten-

sion equalizer,

I. (C) A-1, SPRAY TENSION EQUALIZER OR EXTEND MEPU

If boiloff will not impinge on tension equalizer, or
after the tension equalizer is being sprayed or the
MEPU has been placed in operation, at MCCC
direction, deputy shall depress EMERGENCY push-
button to enable the boiloff valve. If AC power loss

2. (C) DEPUTY, DEPRESS EMERGENCY PUSHBUTTON

3. (Deleted)

After LO, has boiled off to a safe condition, at
MCCC discretion, he shall direct L-1, assisted by

4. (C) L-1, TROUBLESHOOT AND RESTORE AC POWER

5. (Deleted)

After AC power is restored, at MCCC direction,
M-1 shall reset LCC electrical systems to restore

6. (C) M-1, RESET LCC ELECTRICAL SYSTEM

| WARNING I

Regardless of LP position, if boiloff valve is
closed, immediately depress EMERGENCY
pushbutton. After LO, tank pressure de-
creases to phase 11, depress AUTOMATIC
pushbutton. Enable boiloff valve periodi-
cally to relieve pressure, when LO, tank
pressure increases to 12 PSI proceed to step
1.

WARNING

[

If boiloff will impinge on tension equalizer
and water to spray tension equalizer, or
MEPU is not available, do not proceed with
table until silo is determined safe.

DIRECTED
occurs after ABORT EXTERNAL indicator illu-
minating GREEN the LO; drain sequence will have
started and pressurization system will be in phase I1.
The boiloff valve will be enabled. The EMER-
GENCY pushbutton need not be depressed.

DIRECTED

available crew members, to troubleshoot the mal-
function and restore AC power.

DIRECTED

LCC ventilation using procedures in table 4-7.

DIRECTED
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Emergencies During Abort (CONT)

ITEM 3.

LOSS OF AC POWER (CONT)

ACTION 3 (CONT)

If AC power is restored, at MCCC direction M-1
shall position RESET PROGRAMMER key switch

7. (C) M-I, RESET PROGRAMMER KEY OFF

After abort is complete, at MCCC direction, crew
shall reset the complex electrical system using pro-

8. (C) CREW RESET ELECTRICAL SYSTEM

on CSMOL to OFF. This will allow the abort se-
quence to continue,

DIRECTED

cedures contained in table 4-7.

DIRECTED

ITEM 4.

LOSS OF UMBILICALS

The actions required to attempt to return the missile
to a safe configuration is determined by the AIR-
BORNE FILL & DRAIN VALVE indicator on LO,
TANKING (PANEL 2) and the condition of the
boiloff valve.

If umbilical loss occurred prior to LO, DRAIN
COMPLETE indicator illuminated AMBER, a LO,
drain may be accomplished with the boiloff valve
open or closed, if AIRBORNE FILL & DRAIN
VALVE indicator is AMBER. The steps in action
3 shall be accomplished to return the complex to a
safe configuration. The AIRBORNE FILL &
DRAIN VALVE amber indication on the LO,
tanking panel indicates that umbilical 600U4 has
not been ejected and the fill-and-drain valve can be

ACTION |

If umbilical loss occurred prior to LO, DRAIN
COMPLETE indicator illuminated AMBER, with
the boiloff valve closed and AIRBORNE FILL &
DRAIN VALVE indicator illuminated GREEN,
the MCCC shall direct M-1 to position RESET
PROGRAMMER key switch on CSMOL to ON
and depress the UP RUN pushbutton. The launcher
platform may or may not rise depending on whether
PRESSURE MODE indicator on the launch control
console is RED or GREEN. If indicator is RED,

controlled. If the AIRBORNE FILL & DRAIN
VALVE indicator is illuminated GREEN, the con-
dition of the boiloff valve determines which action
will be followed. If the boiloff valve is closed the
steps in action | shall be accomplished. The condi-
tions of action | will eventually result in the probable
loss of the missile. If the boiloff valve is open, the
steps in action 2 shall be accomplished.

If umbilical loss occurred alter LO. DRAIN COM-
PLETE indicator illuminated AMBER, an auto-
matic drain sequence will be in progress and will
probably continue, regardless of which umbilicals
were ejected. The steps in action 4 shall be accom-
plished if umbilical loss occurred during the auto-
matic drain sequence,

M/L STOP indicator on CSMOL will normally be
RED. which will prevent the launcher platform up
movement. The missile in all probability will event-
ually destroy itself.

| WARNING l

Expect loss of the missile. all personnel shall
remain in the LCC,

Changed 15 April 1964
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Table 4-4. Emergencies During Abort (CONT)

ITEM 4. LOSS OF UMBILICALS (CONT)

ACTION | (CONT)

I. (C) M-1, RESET PROGRAMMER KEY ON

2. (C) M-1, DEPRESS UP RUN PUSHBUTTON
ACTION 2

If umbilical loss occurred prior to LO, DRAIN
COMPLETE indicator illuminated AMBER with
the boiloff valve open and AIRBORNE FILL &
DRAIN VALVE indicator illuminated GREEN,
LO. shall be allowed to boiloff . The MCCC shall

I. (C) ABORT

2. (C) DEPUTY, DEPRESS EMERGENCY PUSHBUTTON

Missile fuel tank pressure shall be monitored and
controlled during boiloff by maintaining PNEU-
MATICS IN PHASE Il indicator illuminated
GREEN. The deputy shall depress FUEL. RAISE
pushbutton when PNEUMATICS IN PHASE I

3. (C) DEPUTY, MAINTAIN PNEUMATIC IN PHASE Il INDICATOR GREEN

DIRECTED

DIRECTED

allow the down-run sequence to continue. When
ABORT EXTERNAL indicator illuminates AM-
BER, MCCC shall direct deputy to depress EMER-
GENCY pushbutton to ensure enabling the RAISE
and LOWER pushbuttons,

CONTINUED
DIRECTED

indicator illuminates AMBER and Release the push-
button when indicator illuminates GREEN. After
boiloff, monitor and control missile tank pressures
at HCU. If TV is available to monitor missile tank
pressure gauges on PSMR, they may be used instead
of PNEUMATICS IN PHASE |1 indicator GREEN,

DIRECTED

LO; shall be allowed to boiloff as there is no way of draining the missile unless umbilical 600U4 is recon-

nected.

4. (C) ALLOW LO, TO BOILOFF

l WARNING .

After LO, has completely boiled off, mainte-
nance support is required to safety ordnance
items (if installed) and reconnect umbilicals.

ACTION 3
If umbilical loss occurred prior to LO, DRAIN

I. (C) ABORT

2. (C) A-1, LO, TANKING PANEL TO LOCAL

After launcher platform has reached the down and
locked position and ABORT EXTERNAL indicator
is illuminated AMBER, MCCC shall direct deputy
to depress EMERGENCY pushbutton in an attempt

3. (C) DEPUTY, DEPRESS EMERGENCY PUSHBUTTON

-

ACCOMPLISHED

COMPLETE indicator illuminated AMBER and it
is determined that LO, airborne fill-and-drain valve
can be opened, as indicated by AIRBORNE FILL
& DRAIN VALVE indicator on LO, TANKING
(PANEL 2) illuminated AMBER, abort should
be allowed to continue and the MCCC shall direct
A-1 to place LO, tanking panels in local control by
positioning REMOTE LOCA L switch on LO,
TANKING (PANEL 1) to LOCAL.

CONTINUED
DIRECTED
to open the boiloff valve ( if closed) and also to

ensure that RAISE and LOWER pushbuttons are
enabled.

DIRECTED
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Table 4-4. Emergencies During Abort (CONT)

ITEM 4. LOSS OF UMBILICALS (CONT)

ACTION 3 (CONT)

If umbilical 600U3 has ejected there will be no pres-
sure indications on the gauges on the launch control
console. Phase Il fuel tank pressures can be main-
tained by observing PNEUMATICS IN PHASE 11
indicator in the countdown patch. If the indicator
reverts from GREEN to AMBER (fuel tank pres-
sure less than 53 PSI), the deputy shall depress
FUEL RAISE pushbutton and hold until PNEU-

4. (C) DEPUTY, MAINTAIN PNEUMATICS IN PHASE Il INDICATOR GREEN

At MCCC direction to manually drain LO,, A-1
at LO, TANKING (PANEL 1 and PANEL 2)
shall proceed as follows:

(a) Position L-16 valve switch to OPEN and
observe DRAIN VALVE L-16 indicator is illumi-
nated GREEN. If indicator does not illuminate
GREEN position L-1 valve switch to OPEN and
observe FINE LOAD VALVE L-1 indicator is illu-
minated GREEN. Valve L-16 will be closed if valve
L-1 is used to drain LO,.

5. (C) A-1. MANUALLY DRAIN LO,

After LO, has drained for 30 minutes, the system
will be ready for securing. At MCCC direction to
secure the LO, tanking panels, A-1 shall: (a) Posi-
tion L-16 (or L-1 if used) valve switch to CLOSE.
(b) Observe DRAIN VALVE L-16 (or FINE

6. (C) A-1, SECURE LO, TANKING PANELS

The loss of umbilical 600U3 prevents the differential
pressure signal from being sent to the logic units
from the airborne differential pressure switch. The

7. (C) CREW, PLACE MISSILE IN STRETCH

After LO, drain is complete, MCCC shall direct
deputy or M-1 to monitor and maintain missile tank
pressures. If TV is not available to monitor PSMR
missile tank pressure gauges, M-1 shall proceed to
PSC, level 8, to open valve 148. This will ensure that
pressure is available at the HCU. M-1 shall then pro-
ceed to the HCU, launcher platform level 3, and

8. (C) DEPUTY OR M-1, MONITOR AND MAINTAIN TANK PRESSURES

MATICS IN PHASE Il indicator again illuminates
GREEN. The deputy shall then release FUEL
RAISE pushbutton immediately to avoid overpres-
surizing the missile. If TV monitor is available to
observe gauges on top of PSMR, tank pressures may
be monitored on the gauges instead of using PNEU-
MATICS IN PHASE I indicator GREEN,

DIRECTED

(b) Position A/B F&D valve switch to OPEN,
This will allow LO, to drain from the missile. If
airborne fill-and-drain valve cannot be opened, LO,
must be allowed to boiloff. If it becomes necessary to
stop LO, draining, A-1 shall position A/B F&D
valve switch to CLOSE.

(c) Observe AIRBORNE FILL & DRAIN
VALVE indicator illuminates GREEN. Start timing
drain sequence when indicator illuminates GREEN.

DIRECTED

LOAD VALVE L-1) indicator is illuminated AM-
BER. (c) Position A/B F&D wvalve switch to
CLOSE. (d) Observe AIRBORNE FILL & DRAIN
VALVE indicator is illuminated AMBER.

DIRECTED

pressurization system will remain in emergency
mode. At MCCC direction, crew shall apply missile
stretch in accordance with table 4-5,

DIRECTED

maintain missile tank pressures (LO, tank 3.4 to
8.0 PSI, fuel tank 51.0 to 63.9 PSI) using valves 339,
340, 342, and 343: If TV is available to monitor
PSMR missile tank pressure gauges, deputy shall
maintain phase II missile tank pressures using TV
monitor and the applicable RAISE or LOWER push-
button on launch control console.

DIRECTED

Changed 15 April 1964
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Emergencies During Abort (CONT)

ITEM 4.

LOSS OF UMBILICALS (CONT)

| WARNING I

After LO, is drained, maintenance support is required to safety ordnance items
(if installed) and reconnect umbilicals. Exception may be made during a tactical
launch if missile crew can determine that no stray voltage exists at the umbilicals.

ACTION 4

If umbilical loss occurred after LO, DRAIN COM-
PLETE indicator illuminated AMBER, drain se-
quence will continue. However, fuel tank pressure

I. (C) DEPUTY, DEPRESS EMERGENCY PUSHBUTTON

If pressure system is in emergency mode and pres-
sure gauges on launch control console indicate zero,
missile fuel tank pressure shall be monitored and
controlled during LO, drain by maintaining PNEU-
MATICS IN PHASE Il indicator illuminated

2. (C) DEPUTY, MAINTAIN PNEUMATICS IN PHASE Il INDICATOR GREEN

The normal drain will continue until LO, DRAIN
COMPLETE indicator illuminates GREEN, at

3. (C) NORMAL LO, DRAIN

After LO, drain is complete, MCCC shall direct de-
puty or M-1 to monitor and maintain missile tank
pressures. If TV is not available to monitor PSMR
missile tank pressure gauges, M-1 shall proceed to
PSC. level 8, to open valve 148, This will ensure that
pressure is available at the HCU. M-1 shall then
proceed to the HCU, launcher platform level 3,

4. (C) DEPUTY OR M-1, MONITOR AND MAINTAIN TANX PRESSURES

The loss of umbilical 600U3 prevents the differential
pressure signal from being sent to the logic units
from the airborne differential pressure switch. The

5. (C) A-1, L-1, PLACE MISSILE IN STRETCH

will have to be controlled manually. The MCCC
shall direct deputy to depress EMERGENCY push-
button to ensure RAISE and LOWER pushbuttons
are enabled.

DIRECTED

GREEN. The deputy shall depress FUEL RAISE
pushbutton when PNEUMATICS IN PHASE 11
indicator illuminates AMBER and release the push-
button when indicator illuminates GREEN.,

DIRECTED

which time crew shall proceed to step 4.

CONTINUED

and maintain missile tank pressures (LO, tank 3.4
to 8.0 PSI, fuel tank 51.0 to 63.9 PSI) using valves
339, 340, 342, and 343. If TV is available to moni-
tor PSMR missile tank pressure gauges, deputy shall
maintain phase Il missile tank pressures using TV
monitor and the applicable RAISE or LOWER push-
button on launch control console.

DIRECTED
pressurization system will remain in emergency mode,
At MCCC direction, A-1 and L-1 shall apply missile

stretch in accordance with table 4-5.

DIRECTED

| WARNING I

After LO, is drained, maintenance support is required to safety ordnance items
(if installed) and reconnect umbilicals. Exception may be made during a tactical
launch if missile crew can determine that no stray voltage exists at the umbilicals.
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Table 4-4. Emergencies During Abort (CONT)

ITEM 5.

FIRES IN SILO

This item contains procedures to place the system in
the safest possible configuration if a fire occurs during
the abort sequence. If the fire occurs prior to ABORT
EXTERNAL indicator illuminated AMBER, MCCC
shall direct M-1 to stop the lowering sequence and

to manually raise the launcher platform. (Refer to
action 1.) If the fire occurs after ABORT EXTER-
NAL indicator is illuminated AMBER, refer to
action 2,

Changed 15 April 1964
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Table 4-4. Emergencies During Abort (CONT)

ITEM 5. FIRES IN SILO (CONT)

ACTION 1

If a fire occurs prior to ABORT EXTERNAL indi-

1. (C) FIRE LOCATION

cator illuminating AMBER, MCCC shall attempt
to determine the location and intensity of the fire
using TV monitors and fire alarm panel.

IDENTIFIED

At MCCC direction, deputy shall depress AUTOMAT IC pushbutton so that launcher platform can be raised.

2. (C) DEPUTY, DEPRESS AUTOMATIC PUSHBUTTON

At MCCC direction, M-1 shall stop and drive the
launcher platform up: (a) Position RESET PRO-

3. (C) M-I, DRIVE LAUNCHER PLATFORM UP

If the fire is located in the missile enclosure area,
MCCC will direct M-1 to activate missile enclosure

4. (C) M-1, ACTIVATE MISSILE ENCLOSURE AREA FOG SYSTEM

DIRECTED

GRAMMER key switch on CSMOL to ON: (b)
Depress UP RUN pushbutton.

DIRECTED

arca fog system by depressing MISSILE ENCLO-
SURE FOG ON pushbutton on FRCP.

DIRECTED

After the launcher platform is up, MCCC shall direct crew to attempt to contain and extinguish the fire

by using available fire fighting equipment.
5. (C) CREW, COMBAT THE FIRE
MCCC shall ensure that local disaster control and

potential hazard procedures are implemented at the
earliest possible time. Personnel in the LCC not

6. (C) DISASTER CONTROL AND POTENTIAL HAZARD PROCEDURES

MCCC shall direct crew to perform a manual abort
in accordance with table 4-10, action 1, after the
fire has been extinguished. The launcher platform

7. (C) CREW, PERFORM MANUAL ABORT

ACTION 2

It the fire indication occurred after ABORT EX-
TERNAL indicator illuminated AMBER, MCCC

1. (C) FIRE LOCATION
If fire is in missile enclosure area on lower silo (fire

alarm panel zones 5 or 7) MCCC shall direct M-1
to activate missile enclosure area fog system by de-

2. (C) M-I, ACTIVATE MISSILE ENCLOSURE AREA FOG SYSTEM

DIRECTED
involved in fire fighting procedures may be used
to implement the disaster control and potential
hazard procedures.

IMPLEMENTED
will not be lowered until the silo has been determined

safe.

DIRECTED

shall attempt to determine the location and intensity
of the fire using TV monitors and fire alarm panel.

IDENTIFIED
pressing MISSILE ENCLOSURE FOG ON push-
button on FRCP.

DIRECTED
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Table 4-4. Emergencies During Abort (CONT)

ITEM 5. FIRES IN SILO (CONT)

ACTION 2 (CONT)

After the SITE HARD indicator has illuminated
GREEN, at MCCC discretion, M-1 open the silo
overhead doors at CSMOL: (a) Position RESET
PROGRAMMER key switch to ON. (b) Depress
HYDRAULIC 40 HP PUMP ON pushbutton, (c)

3. (C) M-1, OPEN SILO DOORS

MCCC shall direct crew to contain and extinguish
4. (C) CREW, COMBAT THE FIRE

MCCC shall ensure local disaster control and po-

tential hazard procedures are implemented at the
earliest possible time the emergency permits. Per-

5. (C) DISASTER CONTROL AND POTENTIAL HAZARD PROCEDURES

Depress CRIB VERTICAL LOCK pushbutton.
(d) Depress CRIB HORIZONTAL LOCK push-
button. (¢) Depress and hold SILO DOORS OPEN
pushbutton for 30 seconds. Observe SILO DOORS
CLOSED indicator extinguishes.

DIRECTED

the fire using available fire fighting equipment.

DIRECTED

sonnel in the LCC not involved in fire fighting pro-
cedures may be used to implement the disaster con-
trol and potential hazard procedures.

IMPLEMENTED

ITEM 6A. SILO CONTROL CABINET HI TEMP INDICATOR RED

This item contains procedures to follow when a
malfunction in the control cabinet air conditioning
system is indicated on the FRCP. Continue the abort

1. (C) ABORT

sequence and troubleshoot the cause of the malfunc-
tion indication after abort complete.

CONTINUED

ITEM 6B. MAIN EXHAUST FAN NOT OPERATING INDICATOR RED

This item contains procedures to follow to prevent
a hazardous ventilation condition occurring in the
silo when the FRCP inicates that the main exhaust

1. (C) ABORT

fan is not operating. The MCCC shall continue the
abort sequence. After abort complete he shall direct
M-1 to troubleshoot the malfunction indication.

CONTINUED

ITEM 6C. STORAGE AREA OXYGEN 25% OR 19% INDICATOR RED

This item contains procedures to return the silo to
a safe configuration when a gaseous or liquid oxy-
gen/nitrogen leak or spillage is indicated on the
FRCP during abort. The MCCC shall allow the
abort sequence to continue,

When or if the ABORT EXTERNAL indicator illu-
minates AMBER, at MCCC direction, A-1 shall
stop LO; drain so that the cause of high or low oxy-
gen concentration can be determined before allowing
automatic drain to continue.
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Emergencies During Abort (CONT)

ITEM 6C. STORAGE AREA OXYGEN 25% OR 19% INDICATOR RED (CONT)

ACTION |

The abort sequence shall be allowed to continue until
ABORT EXTERNAL indicator illuminates AM-
BER. Immediately after ABORT EXTERNAL indi-
cator illuminate AMBER, at MCCC direction to
stop LO, drain, A-1 shall:

(a) Position drain valve L-16 switch to OPEN.

This ensures continuous line drain and line pressure
relief from airborne fill-and-drain valve to LO,
storage tank when LOCAL REMOTE switch is
positioned to LOCAL.

(b) Position LOCAL REMOTE switch on LO,
TANKING (PANEL 1) to LOCAL.

This prevents the LO, automatic sequencing from
1. (C) ABORT
2. (C) A-1, STOP LO, DRAIN

At M CCC direction deputy shall: (a) Depress
EMERGENCY pushbutton on the launch control
console after ABORT EXTERNAL indicator illumi-
nates AMBER. This places the missile pressurization
in emergency mode and prevents pressures from re-
turning to phase I in the event of a LO, drain timer
malfunction, or if it is desired to maintain phase 11

3. (C) DEPUTY, PLACE PRESSURIZATION

At MCCC direction, A-1 and M-1 shall investigate
cause of high (or low) oxygen alarm. Logical
sources of high (or low) oxygen concentration at
this time are at the LO, storage and LO, topping

4. (C) A-1, M-1, INVESTIGATE CAUSE OF HIGH (OR LOW) OXYGEN ALARM

A-1 and M-1 shall check oxygen detector TROUBLE
indicator, level 7, and if illuminated troubleshoot the
oxygen detector cabinet. If TROUBLE indicator is
extinguished, check area alarm indicator and per-
centage meter to determine location and amount of

5. (C) CAUSE OF OXYGEN ALARM

IN

continuing and provides local control of the LO,
valves.

(C) Verify drain valve L-16, vent valves N-5 and
N-4 are open by observing DRAIN VALVE
L-16, STORAGE TANK VENT VALVE N-5,
and TOPPING TANK VENT VALVE N-4 indi-
caators are illuminated GREEN.

Vent valves N-5 and N-4 are automatically opened
at start of abort.

(d) Verify all other valves on LO, tanking
panels are closed by observing all other
valve indicators are illuminated AMBER.

When LOCAL REMOTE switch was positioned to
LOCAL the airborne fill-and-drain valve closed and
stopped LO, drain.

CONTINUED
DIRECTED

missile pressures in excess of the 45-minute drain
time. (b) Maintain phase 11 missile tank pressures.
With the missile tank pressure in emergency mode,
pressures can be regulated and maintained by de-
pressing the appropriate LO, and FUEL RAISE or
LOWER pushbuttons on the launch control console.

EMERGENCY DIRECTED

tanks, and piping up to the liquid oxygen prefabs
on silo level 1. At launch control center, situation

requires close observation of launch control console,
fire alarm panel, and facility remote control panel.

DIRECTED
oxygen concentration. Locate leakage and isolate if
possible, referring to appropriate technical manual to

ensure valve positioning shall not damage or cause
additional malfunctions.

DETERMINED
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Table 4-4. Emergencies During Abort (CONT)

ITEM 6C. STORAGE AREA OXYGEN 25% OR 19% INDICATOR RED (CONT)

ACTION 1 (CONT)

At direction of the MCCC to reset oxygen detector,
A-1 and M-1 shall: (a) Depress SYSTEM RESET
and HORN SILENCE pushbuttons at oxygen de-
tector cabinet. This will silence audible alarm and
restart the station sampling unit. Verify the station
sampling is cycling by observing the station indi-
cators. (b) Reset oxygen purge system by depress-

6. (C) A-1, M-1, RESET OXYGEN DETECTOR SYSTEM

ACTION 2

ing OXYGEN PURGE RESET (or CR-44 RELAY
RESET) pushbutton at the facilities terminal cabinet
NO. 2, level 2. This will reset the gasecous oxygen
blast closure and vent fan control circuits. Perform
action 2 if system is unsafe for LO, drain. Perform
action 3 if system is safe for LO, drain.

DIRECTED

If the MCCC determines system is unsafe for LO, drain, crew shall refer to nomograms in section VI

and allow LO, to boiloff.
I. (C) ALLOW LO, TO BOILOFF

ACTION 3

If tthe MCCC determines the system is safe for LO,
drain, at his direction, A-1 shall restart LO, drain
at LO. tanking panels: (a) Cycle LO, tanking
power at LO, TANKING (PANEL 1) by position-
ing SYSTEM POWER switch OFF for one second
then ON. This de-energizes the LO, tanking panels
and removes all previous tanking panel commands

I. (C) A-1, START LO, DRAIN

After LO, DRAIN COMPLETE indicator illumi-
nates AMBER, MCCC shall direct deputy to return
pressurization system to automatic mode by de-
pressing AUTOMATIC pushbutton on the launch

2. (C) DEPUTY, DEPRESS AUTOMATIC PUSHBUTTON

ACCOMPLISHED

and restarts the LO, drain timers (if abort external
signal is present). (b) Return LO, tanking panels to
remote by positioning LOCAL REMOTE switch
on LO, TANKING (PANEL 1) to REMOTE. This
action will reposition airborne fill-and-drain valve
to open and the automatic drain sequence will start.

DIRECTED
control console. This will allow the tank pressures

to revert to phase I at completion of 45-minute
drain sequence.

DIRECTED

ITEM 6D. AIR WASHER DUST COLLECTING UNITS NOT OPERATING
INDICATOR RED

This item contains procedures to follow when a mal-
function of the air washer dust collecting units is
indicated on the FRCP. The MCCC shall continue

1. (C) ABORT

the abort sequence. After abort complete he shall
direct M-1 to troubleshoot the malfunction indica-
tion.

CONTINUED
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Table 4-4. Emergencies During Abort (CONT)

ITEM 6E. DIESEL VAPOR HIGH LEVEL INDICATOR RED

This item contains procedures to follow when a high
concentration of diesel fuel vapor is indicated on the
FRCP. There is danger of an explosion and fire if
an excessive amount of diesel fuel leaks into the

1. (C) ABORT

The MCCC shall direct M-1 and A-1 to inspect
levels 5 and 6. If a spillage is discovered, action nec-
essary to isolate the leak and prevent a fire potential

2. (C) A-1, M-1, VISUALLY CHECK SILO LEVELS 5 AND 6

silo. The abort sequence shall be continued, but
the MCCC shall direct A-1 and M-1 to inspect
levels 5 and 6.

CONTINUED
shall be taken. If no leak is discovered, M-1 shall
troubleshoot the diesel fuel vapor detection cabinet

after abort complete.

DIRECTED

ITEM 6F. LCC AIR RECEIVER AND INSTRUMENT AIR RECEIVER LOW PRESSURE
INDICATORS RED

This item contains procedures to follow when the
FRCP indicates a malfunction in the silo and LCC
instrument air systems. If malfunction occurs, the

1. (C) ABORT

abort sequence shall be continued. After abort com-
plete M-1 shall troubleshoot the malfunction indi-
cations.

CONTINUED

ITEM 6G. SILO AIR INTAKE CLOSURES CLOSED/SILO AIR EXHAUST CLOSURES
CLOSED INDICATORS RED

These procedures shall be used to return the silo to
a safe configuration if the silo blast closures are

1. (C) ABORT

If the blast detection system has detected an optic
signal but not a radio signal the blast closures should
open in 90 seconds and the blast detection cabinet
will have to be reset.

If the blast detection system has detected both an
optic signal and a radio signal, the blast closures
will close and the blast detection cabinet must be
reset before the blast closures will open.

If no nuclear blast has been detected and a mal-
function has occurred in the blast detection system

2. (C) M-1, RESET BLAST DETECTION CABINET

If blast detection cabinet fails to reset or if the blast
closures fail to open, at direction of MCCC, M-1

3. (C) M-1, OUTPUT RELAY SWITCH TO DISCONNECT

closed electrically as indicated on the FRCP. The
MCCC shall allow abort sequence to continue.

CONTINUED

the blast detection cabinet must be reset.

When directed by the MCCC, M-1 shall reset blast
detection cabinet: (a) Position OUTPUT RELAY
switch to DISCONNECT. (b) Depress RCVR 1
MANUAL TEST pushbutton. (c) Depress ALARM
RESET pushbutton. (d) Position OUTPUT RELAY
switch to CONNECT. (e) Depress DETECTION
MODE RESET pushbutton. (f) Verify OP TIC
MODE indicator is illuminated. (g) Verify channel
indicator is cycling.

... DIRECTED

shall position OUTPUT RELAY switch on blast
detection cabinet to DISCONNECT.,

DIRECTED

Changed 15 April 1964
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Emergencies During Abort (CONT)

ITEM 6G. SILO AIR INTAKE CLOSURES CLOSED/SILO AIR EXHAUST CLOSURES
CLOSED INDICATOR RED (CONT)

If blast closures were closed by an actual nuclear
blast, or by a malfunction in the blast detection or
blast closures system, emergency water pump P-32
may be operating. If diesel generators are operating
in parallel, to prevent a possible overheat condition
and possible AC power loss, one generator shall be
shut down after SITE HARD indicator GREEN. At
MCCC direction to shut down one diesel generator,

L-1 shall: (a) Position GENERATOR M AIN
BREAKER CONTROL SWITCH to TRIP. Observe

4. (C) L-1, SHUT DOWN ONE GENERATOR

If a nuclear blast has occurred the water cooling
tower may have been destroyed. Emergency water
pump P-32 may be operating. If water cooling tower
has not been destroyed, to prevent loss of water from
the utility water storage tanks, M-1 shall, when
directed by MCCC, proceed to facilities terminal
cabinet NO. 2 on silo level 2 and stop emergency
water pump P-32 as follows: (a) Depress EMER-
GENCY WATER PUMP P-32 STOP pushbutton
and observe associated RUN indicator is extin-

5. (C) M-1, STOP P-32, CHECK P-30 OR P-31 ...

If the blast closures are closed and blast detection
cabinet is normal, a failure of relay control cicuit
or a tripped circuit breaker should be suspected.

At direction of the MCCC to troublshoot blast
closure system, M-1 shall: (a) Proceed to essential
motor control panel C, silo level 2 and verify con-
trol circuit breakers CB-1 and CB-3 are ON. Reset
CB-1 and CB-3 if tripped. If circuit breakers had
to be reset and blast closures open, omit step (b)
through (e) and troubleshoot probable cause in
accordance with applicable technical manual.

| WARNING l

Control circuit voltage is 120 VAC. Use ex-
treme caution while installing jumper wires.

6. (C) M-1, TROUBLESHOOT BLAST CLOSURES ... . . .

GENERATOR M AIN BREAKER CONTROL
SWITCH RED indicator extinguishes and GREEN
indicator illuminates. (b) Position ENGINE START-
STOP SWITCH to STOP and momentarily hold.
Release switch and observe ENGINE ST AR T-
STOP SWITCH RED indicator extinguishes and
GREEN indicator illuminates.

Omit step 4 if diesel generators are not operating in
parallel. Do not perform step 4 until SITE HARD
indicator is illuminated GREEN.

DIRECTED

guished. (b) Observe CONDENSER WATER
PUMP P-30 (or P-31) RUN indicator is illumi-
nated.

Do not perform steps 5 and 6 until LO, has drained,
as indicated by LO, DRAIN COMPLETE indi-
cator illuminated GREEN or by a slight rise in
missile fuel tank pressure, which should occur ap-
proximately 25 minutes (missile LO, tank at 100% )
after start of LO, drain.

DIRECTED

If circuit breakers were not tripped or will not
reset, proceed to facilities interface cabinet NO. 1
on level 3 to bypass to control circuit of the blast
closures as follows: (b) Install jumper wire on
terminal board E-1 between wire numbers 9013
and 9015. (¢) Install jumper wire on terminal board
E-1 between wire 9015 and 9017. (d) Install jum-
per wire on terminal board E-1, between wires 9017
and 9018. (e) Install jumper wire from C-6 to wire
9013. Verify with MCCC that blast closures are
open. If blast closures do not open, troubleshoot blast
closures system in accordance with applicable tech-
nical manual. If blast closures remain closed it may
become necessary to shut down the diesel generator
to prevent excessive carbon buildup in the exhaust
system and contamination of air in the silo. Prior
to shut down of the diesel generator, extend work
platform NO. 1 to allow missile stretch to be applied
if an emergency occurs that may require it.

DIRECTED
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Table 4-4. Emergencies During Abort (CONT)

ITEM 6H. MISSILE POD AIR HI TEMPERATURE OR LO PRESSURE INDICATOR RED

This condition is not an emergency during the abort
sequence. No corrective action shall be accomplished

1. (C) ABORT

at this time. The MCCC shall allow the abort se-
quence to continue,

CONTINUED

ITEM 6-1. EMERGENCY WATER PUMP P-32 ON INDICATOR RED

This item contains procedures for shutting down one
diesel generator, if operating in parallel, to prevent
overheating. If generators are operating in parallel,
MCCC shall direct L-1 to shut down one generator
at the PRCP since emergency water pump P-32
does not have sufficient capacity to cool both diesel
engines. At MCCC direction to shut down one gen-

erator, L-1 shall:
1. (C) L-1, SHUT DOWN ONE GENERATOR

The MCCC shall continue abort sequence. M-1 and
L-1 shall troubleshoot the condenser water system

2. (C) ABORT

(a) Position GENERATOR MAIN BREAKER CON-
TROL SWITCH to TRIP. Observe GENERATOR
MAIN BREAKER CONTROL SWITCH RED in-
dicator extinguishes and GREEN indicator
illuminates.

(b) Position ENGINE START-STOP SWITCH to
STOP and momenterily hold. Release switch
and observe ENGINE START-STOP SWITCH
RED indicator extinguishes and GREEN in-
dicator illuminates.

DIRECTED

and power distribution system after LO, drain is
complete using applicable technical manuals.

CONTINUED

Changed 15 April 1964
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Table 4-4. Emergencies During Abort (CONT)

ITEM 7. ENGINES AND GROUND POWER INDICATOR RED

This indication can occur only because of a logic malfunction and will not affect abort sequence.

1. (C) ABORT

CONTINUED

ITEM 8. 400 CYCLE POWER INDICATOR RED

This condition does not indicate an emergency situa-
tion during the abort sequence. The MCCC shall
allow the abort sequence to continue and direct

1. (C) ABORT

troubleshooting of malfunction after abort is com-
plete. The TANK DIFFERENTIAL PRESSURE

gauge will indicate zero it 400-cycle power is lost,

CONTINUED

ITEM 9. 28 VDC POWER

INDICATOR AMBER OR RED

This malfunction indicates that the 28 VDC batteries
may be depleted in a short time. The MCCC shall
closely monitor and continue the abort sequence.

1. (C) ABORT

The 28 VDC POWER AMBER or RED indication
is considered to be an emergency because either indi-
cation could lead to an eventual complete loss of
28 VDC. The AMBER indication means that cool-
ing air is not being supplied to the unit or that the
backup batteries have depleted past 40 ampere-hours
due to a partial or complete rectifier failure. The
RED indication means that 28-VDC power is out
of tolerance. After LO. drain is complete, manual
control of the pressurization system shall be obtained
at the pressure system control (PSC). Manual con-
trol is necessary should 28 VDC be intermittently
or gradually lost as the emergency batteries are de-

2. (C) A-1, M-1. OBTAIN MANUAL CONTROL OF PSC

After abort is complete, MCCC shall direct trouble-
shooting in accordance with section V.

CONTINUED

pleted. Manual control at the PSC will prevent any
failure in the automatic system from affecting missile
tank pressurization. At MCCC direction, A-1 and
M-I shall obtain manual control of pressurization
system as follows: (a) M-1. close valves 105 and
106 on PSC. (b) A-1, position SYSTEM POWER
switch on PNEUMATICS (PANEL [) to OFF.
(¢) M-1. maintain missile tank pressures at PSC.
Fuel tank pressure shall be maintained at 11.9 to 13.
0 PSI. using valve 123 to raise pressure or valve 125
to lower pressure. LO. tank pressure shall be main-
tained at 3.4 1o 4.2 PSI, using valve 124 to raise
pressure or valve 126 to lower pressure. After abort
is complete troubleshoot the malfunctioning system.

DIRECTED

ITEM 10. GUIDANCE FAIL INDICATOR RED

This condition is not an emergency at this time.
The MCCC shall allow the abort sequence to con-

1. (C) ABORT

tinue. After the abort is complete. the MCCC shall
direct the crew to troubleshoot,

CONTINUED
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Table 4-4. Emergencies During Abort (CONT)

ITEM 11. MISSILE LIFT FAIL INDICATOR RED

This item contains procedures to follow when MIS-
SILE LIFT FAIL indicator illuminates RED during
the abort sequence. The launcher platform shall be
observed on TV monitor. If no down movement is

[. (C) MISSILE DOWN MOVEMENT

apparent it must be assumed that the missile lifting
system has failed and procedures contained in table
4-16 shall be followed.

OBSERVED

Table 4-5. Emergency Missile Stretch

This procedure establishes a sequence of actions re-
quired to place missile in emergency stretch. Nor-
mally, A-1, M-1 and L-1 shall accomplish these
actions; however, the task shall not be delayed if
all crew members are not immediately available.
When the pressurization system switches to emer-
gency or stretch is required to prevent missile col-
lapse, the MCCC shall direct available crew mem-
bers to proceed to level 2 and place missile in emer-

ACTION 1

When emergency stretch application is necessary,
MCCC or DMCCC shall : (a) Position RESET PRO-
GRAMMER key switch on CSMOL to ON. (b) Depress
HYDRAULIC 40 HP PUMP ON pushbutton on CSMOL.
The RESET PROGRAMMER key switch being on will
prevent inadvertent activation of other sequences
involving the missile lifting system when hydraulic
pressure is applied. When crew members reach
level 2, they shall: (c¢) Establish communication
with the launch control center on either a mainte-
nance net or the public address system to advise
the MCCC ithat stretch application is in process.
(d) Lower work platform NO. 1 by positioning work
platform key switch to EXTEND. When the indicator
illuminates GREEN, the platform is down and ready
for access. (e) Stop 40 HP pump by depressing
HYDRAULIC 40 HP pump OFF pushbutton at the
hydraulic local control panel after work platform
is down. (f) Proceed to work platform and extend
side leaf. (g) Raise and lock folding rails over
stretch mechanism. (h) Rotate (up) and lock stretch
mechanism. (i) Position lift pin support housing
and rotate into the missile. Pins are properly en-
gaged when there is 9/16-inch pin surface show-

I. (C) PLACE MISSILE IN STRETCH

geney stretch. Emergency stretch procedures shall
be accomplished by memory, without the aid of
a checklist. Communications are desirable but not
mandatory. After missile stretch is accomplished,
other actions in this checklist shall be performed to
determine if missile pressurization system can be
returned to automatic mode if reason for placing
missile in stretch was PRESSURE MODE indicator
illuminated RED.,

ing in Quadrants 1 and 4, and 1/4-inch pin surface
showing in Quadrants 2 and 3. (j) Remove locking
pin and open stretch pump grating. (k) Close re-
lease valve. (I) Open stretch pump hand valve.
Actuator caps are then positioned under the cavities
of the pin support housing while stretchpump is
being operated. If sufficient personnel are not
available to position actuator caps and operate
pump, actuators may be manuvally positioned into
the cavities and held in position by locking the
collars, then operate the pump. Monitor exposed
pin surface carefully during pump operation. If
stretch pin enters into missile socket up to the fillet
radius before stretch pressure is obtained, pins
must be withdrawn slightly to prevent damage
to missile. (m) Operate stretch pump until 2000
PSl is indicated on hydraulic pump gauge. (n) Close
stretch pump hand valve to maintain hydraulic
fluid in actuators. (o) Rotate stretch locking collars
to the full-up position. (p) Open stretch pump hand
valve. (q) Open release valve to relieve hydraulic
pressure. (r) Report missile in stretch to LCC. If
missile was placed in stretch due to pressurization
switching to emergency, continue with action 2.

DIRECTED
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Table 4-5. Emergencies Missile Stretch (CONT)

ACTION 2

After missile has been placed in stretch, at MCCC
direction to observe PNEUMATICS (PANEL 1)
A-1 shall proceed to PNEUMATICS (PANEL 1)
on level 3 and: (a) Report status of EMERGENCY

1. (C) A-1, OBSERVE PNEUMATICS (PANEL 1)

If only EMERGENCY indicator is RED and PLCP
pressure switch indicators are normal, at MCCC
direction to observe tank pressure, A-1 shall proceed
to PSC, level 8, and verify fuel and LO, tank pres-
sures are within applicable phase limits. If other in-

2. (C) A-1, OBSERVE TANK PRESSURES AT PSC

If applicable phase pressures are abnormal, trouble-
shoot malfunction. If pressures on PSC are normal
the MCCC shall direct A-1 to check PSMR for nor-
mal gauge readings. A-1 shall observe and report
the following gauge readings: (a) INST AIR SUP-
PLY PRESSURE (must be greater than 50 PSI);
(b) AIRBORNE HELIUM SUPPLY NO. 1 (must

3. (C) A-1, OBSERVE PRESSURE GAUGES AT

If no abnormal indications are noted at the PLCP,
PSC and PSMR, MCCC shall direct deputy to return
pressurization system to automatic mode. If the sys-
tem remains in automatic mode, remove missile from
stretch and return to normal alert configuration, If
the system returns to emergency mode, troubleshoot
faulty pneumatic system. If pressurization system
switched to emergency during countdown or abort
sequence and airborne helium NO. 1 and 2 pressures

4. (C) DEPUTY, DEPRESS AUTOMATIC PUSHBUTTON

indicator. (b) Report whether any other indicators
are illuminated RED. Observing PLCP pressure
switch indicators for abnormal indications may assist
in troubleshooting the malfunction.

DIRECTED

dicators on PNEUMATICS (PANEL 1) are illu-
minated RED or PLCP pressure switch indicators
are indicating abnormal conditions, troubleshoot
the malfunction.

DIRECTED

be greater than 1450 PSI), (¢) AIRBORNE AIR-
BORNE HELIUM SUPPLY NO. 2 (must be greater
than 1450 PSI), (d) NITROGEN SUPPLY PRES-
SURE (must be greater than 1450 PSI). If any of
the gauge indications are abnormal, troubleshoot
the particular system which indicates abnormal pres-
sure.

PSMR . DIRECTED

less than 1450 PSI were the cause, a manual abort
shall be initiated, entering table 4-10 at action 4,
in an attempt to transfer missile tank pressurization
to the nitrogen supply. If malfunction was caused by
supply pressures other than above, the faulty system
must be corrected, prior to returning to automatic
mode. After malfunction is corrected and the pres-
surization system is returned to automatic mode,
abort sequence should continue.

DIRECTED

Changed 15 April 1964
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Table 4-6A. Restoring AC Power After AC Power Loss (NA OSTF-2)

The following procedures provide the means for
L-1 to restore AC power at the PRCP under the
following conditions:

a. When operating on one generator, GENERA-
TOR MAIN BREAKER CONTROL SWITCH trips
and the generator is operating. Perform item 1.

b. When operating on one generator, generator
automatically shuts down and alternate generator is
in standby status. Perform item 2.

c. When operating with generators in parallel, both
GENERATOR M AIN BREAKER CONTROL
SWITCHES trip and one or both generators are
operating. Perform item 1.

When a diesel generator is automatically shut down
by its safety devices it cannot be restarted until
MASTER CONTROL SWITCH, located on engine

control panel (silo level 5 or 6), has been positioned
to OFF then returned to ON. Steps in these pro-
cedures shall normally be accomplished from mem-
ory by L-1 when directed by the MCCC to restore
AC power.

o
>
c

=
o
z

If power cannot be restored at the PRCP,
operating generators must be shut down
immediately.

§ CAUTION ;

Do not operate generators in parallel (oper-
ate only one diesel) after AC power loss
until complex electrical system has been
reset.

ITEM 1. GENERATOR MAIN BREAKER CONTROL SWITCHES
TRIPPED, GENERATOR(S) OPERATING

At MCCC direction to restore AC power, L-1 shall
perform the following steps at PRCP if generator
is operating, as determined by observing GENER-
ATOR D-60 (or D-61) ON indicator on FRCP is illu-
minated GREEN:

(a) Position FEEDER NUMBER 3 NON-ESSENTIAL
BUS CONTROL SWITCH to TRIP. Observe FEEDER
NUMBER 3 NON-ESSENTIAL BUS CONTROL SWITCH
RED indicator extinguishes and GREEN indicator
illuminates. (b) Insert synchronizing switch handle
in SYNCHRONIZING SWITCH of primary generator
and position switch to ON. (c) Observe INCOMING

1. (C) L-1, RESTORE AC POWER

VOLTAGE meter indicates 460 (+2, -8) volis. (d)
Observe INCOMING FREQUENCY meter indicates
60 CPS. (e) Position GENERATOR MAIN BREAKER
CONTROL SWITCH to CLOSE. Observe GENERATOR
MAIN BREAKER CONTROL SWITCH GREEN indicator
extinguishes and RED indicator illuminates. (f)
Position SYNCHRONIZING SWITCH to OFF.

NOTE
If generators were operating in parallel and
power was not restored, shut down faulty
generator and repeat action 1, steps b
through f, on the operating generator.

DIRECTED

ITEM 2. GENERATOR SHUT DOWN AND ALTERNATE GENERATOR IN STANDBY

At MCCC direction to restore AC power, L-1 shall
perform the following steps at the PRCP if primary
generator has shut down, as determined by ob-
serving RUNNING VOLTAGE and RUNNING FRE-
QUENCY meters for zero indications or GENERATOR
D-60 (or D-61) ON indicator on FRCP is extin-
guished: (a) Position FEEDER NUMBER 3 NON-
ESSENTIAL BUS CONTROL SWITCH to TRIP. Observe

FEEDER NUMBER 3 NON-ESSENTIAL BUS CONTROL
SWITCH RED indicator extinguishes and GREEN
indicator illuminates. (b) Position GENERATOR
MAIN BREAKER CONTROL SWITCH of faulty gen-
erator to TRIP. Observe GENERATOR MAIN
BREAKER CONTROL SWITCH RED indicator extin-
guishes and GREEN indicator illuminates. (c) Posi-
tion faulty generator ENGINE START-STOP SWITCH
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Table 4-6A. Restoring AC Power After AC Power Loss (NA OSTF-2) (CONT)

ITEM 2. GENERATOR SHUT DOWN AND ALTERNATE GENERATOR IN STANDBY (CONT)

to STOP and momentarily hold. Observe ENGINE
START-STOP SWITCH RED indicator extinguishes
and GREEN indicator illuminates. (d) Insert syn-
chronizing switch handle in alternate generator
SYNCHRONIZING SWITCH and position switch to
ON. (e) Position alternate generator ENGINE START
STOP SWITCH to START and momentarily hold. Ob-
serve ENGINE START-STOP SWITCH GREEN indi-
cator extinguishes and RED indicator illuminates.

1. (C) L-1, RESTORE AC POWER

(f) Observe INCOMING VOLTAGE meter indicates
460 (+2, -8) volts. (g) Observe INCOMING FRE-
QUENCY meter indicates 60 CPS. (h) Position alter-
nate GENERATOR MAIN BREAKER CONTROL
SWITCH to CLOSE. Observe GENERATOR MAIN
BREAKER CONTROL SWITCH GREEN indicator ex-

tinguishes and RED indicator illuminates. (i) Posi-
tion SYNCHRONIZING SWITCH to OFF.

DIRECTED

Table 4-6B. Restoring AC Power After AC Power Loss (OSTF-2 only)

The following procedures provide the means for
L-1 to restore AC power from the PRCP at OSTF-2
under the following conditions:

a. When operating with diesel generator on the
line, GENERATOR M AIN BREAKER CON-
TROL SWITCH trips, and the generator is still
operating. Perform item 1.

b. When operating with diesel generator on the
line, diesel generator automatically shuts down, and
POWER CO. power is available. Perform item 2.

¢. When operating with POWER CO power,
POWER CO LINE MAIN BREAKER CONTROL

SWITCH trips, and POWER CO power is still
available. Perform item 3.

d. When operating with POWER CO power,
Power CO power is lost and diesel generator is in
standby. Perform item 4.

When the diesel generator is automatically shut down
by its safety devices it cannot be restarted until
MASTER CONTROL, switch located on engine con-
trol panel (silo level 5), has been positioned to OFF
then returned to ON. Steps in these procedures shall
normally be accomplished from memory by L-1
when directed by the MCCC to restore AC power.

ITEM 1. GENERATOR MAIN BREAKER CONTROL SWITCH TRIPPED,
GENERATOR STILL OPERATING

At MCCC direction to restore AC power, L-1 shall
perform the following steps at the PRCP if gener-
ator is still operating, as determined by observing
GENERATOR FREQUENCY AC meter indicates 60
CPS and GENERATOR VOLTMETER AC indicates
460 (+2, -8) volts: (a) Position FEEDER NO. 3 NON-

ESSENTIAL BUS CONTROL SWITCH to TRIP. Observe
FEEDER NO. 3 NON-ESSENTIAL BUS CONTROL

1. (C) L-1, RESTORE AC POWER

SWITCH RED indicator extinguishes and GREEN
indicator illuminates. (b) Observe GENERATOR
VOLTMETER AC meter indicates 460 (+2, -8) volts.
(c) Observe GENERATOR FREQUENCY AC meter
indicates 60 CPS. (d) Position GENERATOR MAIN
BREAKER CONTROL SWITCH to CLOSE. Observe
GENERATOR MAIN BREAKER CONTROL SWITCH
GREEN indicator extinguishes and RED indicator
illuminates.

DIRECTED
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Table 4-6B. Restoring AC Power After AC power Loss (OSTF-2 only) (CONT)

ITEM 2. GENERATOR SHUT DOWN, POWER CO. POWER AVAILABLE

At MCCC direction to restore AC power, L-1 shall
perform the following steps at the PRCP if POWER
CO power is available, as determined by observing
POWER CO. LINE FREQUENCY AC meter indicates
60 CPS and POWER CO. LINE VOLTMETER AC meter
indicates 460 (+2, -8) volts: (a) Position FEEDER
NO. 3 NON-ESSENTIAL BUS CONTROL SWITCH to
TRIP. Observe FEEDER NO. 3 NON-ESSENTIA!. BUS
CONTROL SWITCH RED indicator extinguishes and

I. (C)L-1, RESTORE AC POWER

GREEN indicator illuminates. (b) Position GENER-
ATOR MAIN BREAKER CONTROL SWITCH to TRIP.
Observe GENERATOR MAIN BREAKER CONTROL
SWITCH RED indicator extinguishes and GREEN
indicator illuminates. (c) Position POWER CO. LINE
MAIN BREAKER CONTROL SWITCH to CLOSE. Ob-
serve POWER CO. LINE MAIN BREAKER CONTROL
SWITCH GREEN indicator extinguishes and RED
indicator illuminates.

DIRECTED

ITEM 3. POWER CO POWER LOST BUT STILL AVAILABLE

At MCCC direction to restore AC power, L-1 shall
perform the following steps at the PRCP if POWER
CO power is still available, as determined by
observing POWER CO. LINE FREQUENCY AC meter
indicates 60 CPS and POWER CO. LINE VOLTMETER
AC meter indicates 460 (+2, -8) volis: (a) Position
FEEDER NO. 3 NON-ESSENTIAL BUS CONTROL

1. (C) L-1, RESTORE AC POWER

SWITCH to TRIP. Observe FEEDER NO. 3 NON-ES-
SENTIAL BUS CONTROL SWITCH RED indicator ex-
tinguishes and GREEN indicator illuminates. (b)
Position POWER CO. LINE MAIN BREAKER CON-
TROL SWITCH to CLOSE. Observe POWER CO. LINE
MAIN BREAKER CONTROL SWITCH GREEN indi-
cator extinguishes and RED indicator illuminates.

DIRECTED

ITEM 4. POWER CO POWER LOST AND NOT AVAILABLE, GENERATOR IN STANDBY

At MCCC direction to restore AC power, L-1 shall
perform the following steps at the PRCP if POWER
CO. power is not available, as determined by
observing POWER CO. LINE FREQUENCY AC meter
and POWER CO. LINE VOLTMETER AC meter indi-
cate zero: (a) Position FEEDER NO. 3 NON-ESSEN-
TIAL BUS CONTROL SWITCH to TRIP. Observe
FEEDER NO. 3 NON-ESSENTIAL BUS CONTROL
SWITCH RED indicator extinguishes and GREEN
indicator illuminates. (b) Position POWER CO. LINE
MAIN BREAKER CONTROL SWITCH to TRIP. Observe
POWER CO. LINE MAIN BREAKER CONTROL SWITCH

1. (C) L-1, RESTORE AC POWER

RED indicator extinguishes and GREEN indicator
illuminates. (c) Position ENGINE START-STOP
SWITCH to START and momentarily hold. Observe
ENGINE START-STOP SWITCH GREEN indicator ex-
tinguishes and RED indicator illuminates. (d) Ob-
serve GENERATOR VOLTMETER AC meter indicates
460 (+2, -8) volts. (e) Observe GENERATOR FRE-
QUENCY AC meter indicates 60 CPS. (f) Position
GENERATOR MAIN BREAKER CONTROL SWITCH to
CLOSE. Observe GENERATOR MAIN BREAKER CON-
TROL SWITCH GREEN indicator extinguishes and
RED indicator illuminates.

DIRECTED
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Table 4-7.

Complex Electrical System Reset

The following procedures contain the required ac-
tions to reset complex electrical system and shall
be accomplished after AC power is lost and then
restored. When directed by the MCCC, crew mem-
bers (normally L-1 and M-1) shall complete the
task of resetting complex electrical systems without
further directions. The steps identified by a double

1. FIRE ALARM RESET PUSHBUTTON

In launch control room, reactivate blast detection
cabinet as follows: (a) Position OUTPUT RELAY
switch to DISCONNECT. (b) Depress RCVR 1
MANUAL TEST pushbutton. (¢) Depress ALARM

2. BLAST DETECTION CABINET

In communications room, restore communications
with outside agencies (if not automatically restored)
by depressing FUSE AND ALARM RESET push-

3. FUSE AND ALARM RESET PUSHBUTTONS

asterisk (**) must be accomplished or verified any
time feeder NO. 3 nonessential power bus has been
de-energized and then re-energized.

In launch control room, silence fire alarm panel
by depressing RESET pushbutton on fire alarm
panel.

DEPRESSED
RESET pushbutton. (d) Position OUTPUT RELAY
switch to CONNECT. (e) Depress DETECTION

MODE RESET pushbutton. (f) Verify OPTIC
MODE indicator is illuminated.

RESET

buttons. There are two carrier fuses and alarm panels
(12 at alternate command post), each with four
FUSE AND ALARM RESET pushbuttons.

DEPRESSED

In communications room, restart fan coil unit by depressing START pushbutton.

4. FAN COIL UNIT START PUSHBUTTON

DEPRESSED

At LCC level 1, depress supply fan and exhaust fan START pushbuttons to reactivate LCC ventilation

system.

5. SUPPLY FAN START PUSHBUTTON

6. EXHAUST FAN START PUSHBUTTON

DEPRESSED

DEPRESSED

At vestibule of silo entrance, depress silo lighting START pushbutton to reactivate silo lighting.

##7. SILO LIGHTING START PUSHBUTTON

At silo level 2, facilities terminal cabinet (FTC)
NO. 2, depress OXYGEN PURGE RESET (or
CR-44 RELAY RESET) pushbutton to reset oxy-
gen purge system fans (EF-40 and EF-41). Observe

8. OXYGEN PURGE RESET (OR CR-44 RELAY RESET)

At FTC NO. 2, depress LAUNCH PLATFORM
FAN COIL UNIT FC-40 START pushbutton to

**9. LAUNCH PLATFORM FAN COIL UNIT FC-40 START PUSHBUTTON

... DEPRESSED

OXYGEN PURGE RESET RUN (or CR-44 RE-
LAY) indicator illuminates. If indicator fails to
illuminate, reset gaseous oxygen detector, then reset
oxygen purge system fans.

DEPRESSED

restore MEA air supply. Observe RUN indicator is
illuminated.

DEPRESSED
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Table 4-7. Complex Electrical System Reset (CONT)

At FTC NO. 2 depress EMERGENCY WATER
PUMP P-32 STOP pushbutton to stop loss of utility
water being pumped through the condenser water
system to the sump. Observe EMERGENCY

**10. EMERGENCY WATER PUMP P-32 STOP PUSHBUTTON

**11. CONDENSER WATER PUMP P-30 (OR P-31) RUN INDICATOR

At FTC NO. 2, depress CHILLED WATER
PUMP P-50 (or P-51) START pushbutton to re-

**12. CHILLED WATER PUMP P-50 (OR P-51) START PUSHBUTTON

At FTC NO. 2, depress CONTROL CABINET
FAN COIL UNIT FC-10 START pushbutton to

**13. CONTROL CABINET FAN COIL UNIT FC-10 START PUSHBUTTON

At FTC NO. 2 depress RESET SETTLING TANK
pushbutton reset motor operated bypass valve to

**14. RESET SETTLING TANK PUSHBUTTON

On silo level 3, start 400-cycle motor generator and
restore 400-cycle power by performing the following
on motor generator control panel: (a) Depress
MOTOR STARTER START pushbutton. (b) Ob-

15. 400-CYCLE MOTOR GENERATOR ..

On silo level 3, verify power supply distribution set
is operating properly by observing: (a) POWER
SUPPLY ON indicator illuminated GREEN. (b)
STANDBY BUS ON indicator illuminated GREEN.
(c) BATTERY DISCHARGE indicator extin-
guished. (d) DC VOLT-METER indicates 29.5
volts nominal. (¢) DC AMMETER indicates 600

16. POWER SUPPLY DISTRIBUTION SET OPERATION

MGS POWER switch on MISSILE GROUND
POWER (PANEL 1) shall be positioned to OFF
for approximately 1 second, then ON. This will de-
energize the MGS checkout complete signal and en-
able guidance warmup to automatically start, If a

16A. MGS POWER SWITCH

When pod air conditioner is operating within band,
position MGS POWER switch on MISSILE
POWER (PANEL 1) to ON. If GUIDANCE
POWER indicator is illuminated GREEN and MGS

17. GUIDANCE WARMUP

WATER PUMP P-32 RUN indicator is extinguished
and CONDENSER WATER PUMP P-30 (or P-31)
RUN indicator is illuminated,

DEPRESSED
ILLUMINATED

activate chilled water system. Observe RUN indi-
cator is illuminated .

DEPRESSED

restore cooling air to the logic unit cabinet. Observe
RUN indicator is illuminated.

DIRECTED

permit air washer dust collector water to bypass
the settling tank.

. DEPRESSED

serve OUTPUT AC VOLT meter indicates 116
volts nominal (c¢) Depress OUTPUT CONTACTOR
ON pushbutton.

STARTED

amperes, maximum. The 28-VDC batteries will be
discharged an amount dependent on the time AC
power was not available. If BATTERY DIS-
CHARGE indicator is illuminated RED, batteries
must be recharged in accordance with T.O. 21M-
HGM16F-2-6.

VERIFIED

pod air conditioner malfunction exists, as indicated
on the FRCP, MGS POWER switch shall be posi-
tioned to OFF until pod air conditioner malfunction
is corrected.

OFF-1 SECOND-ON
WARMUP indicator on guidance countdown group

is extinguished, initiate warmup in accordance with
T.0. 2IM-HGM16F-2-4,

INITIATED
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Table 4-7. Complex Electrical System Reset (CONT)

On silo levels 5 and 6 depress ENGINE ALARM
STOP pushbutton located on engine control panel

18. ENGINE ALARM STOP PUSHBUTTON ...

On silo level 7, reactivate diesel fuel vapor and
gaseous oxygen detector cabinets as follows: (a)
Depress HORN SILENCE pushbutton on diesel
fuel vapor detector cabinet. (b) Depress SYSTEM
RESET pushbutton on diesel fuel vapor detector

19. DIESEL FUEL VAPOR AND GASEOUS OXYGEN DETECTOR CABINETS

On silo level 8 restart LO, storage, LO, topping,
and LN, storage tank vacuum pumps as follows:
(a) Depress LO, storage tank vacuum pump START

*#20. STORAGE TANK VACUUM PUMPS

. CAUTION |

RESET PROGRAMMER key switch on
CSMOL shall be in ON position before cor-
relating missile lifting systtem.

Correlate missile lifting system as follows to ensure
proper correlation: (a) Position RESET PRO-
GRAMMER key switch on CSMOL to ON. (b) Ob-

21. MISSILE LIFTING SYSTEM .. .

Thirty minutes after AC power is restored, depress
LCC BLAST CLOSURES OPEN pushbutton on
FRCP. Observe LCC AIR INTAKE OPEN and

22. LCC BLAST CLOSURES OPEN PUSHBUTTON

When missile guidance system (MGS) warmup is
complete, as indicated by MGS READY FOR
CHECKOUT indicator on guidance countdown

23. MGS CHECKOUT

of generator D-60 and (or D61) to silence alarm.

.... DEPRESSED

cabinet. (c) Depress HORN SILENCE pushbutton
on gaseous oxygen detector cabinet. (d) Depress
SYSTEM RESET pushbutton on gaseous oxygen
detector cabinet.

RESET

pushbutton. (b) Depress LO, topping tank vacuum
pump START pushbutton. (c¢) Depress LN, storage
tank vacuum pump START pushbutton.

STARTED

serve HYDRAULIC 40 HP PUMP PRESSURE
indicator on CSMOL is extinguished (c) At missile
lifting system logic units on silo level 1 position
DIRECTORY switch on chassis A4A2 to 6.
(d) On chassis A4A2, simultaneously depress
LAUNCHER STATUS and TEST START push-
button. (e) Observe LAUNCHER STATUS indi-
cator is illuminated GREEN. (f) Position DIREC-
TORY switch to 1. (g) Position RESET PRO-
GRAMMER key switch on CSMOL to OFF.

CORRELATED

LCC AIR EXHAUST OPEN indicators illuminate
GREEN.

DEPRESSED

group illuminated, An MGS checkout shall be per-
formed in accordance with T.0. 21M-HGM16F-2-4
to place system in a standby status.

. INITIATED
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Table 4-8. Emergency Diesel Generator Paralleling and Shutdown (NA OSTF-2)

The following procedures shall be used to start and
parallel a standby generator and to shut down the
operating generator when it has malfunctioned.
These steps will normally be performed from mem-
ory, by L-1 at the PRCP. In the absence of L-1, any
crew member may perform these procedures. At
MCCC direction to place alternate generator on
the line and to shut down faulty generator, L-1 shall
perform the following steps:

a. Position alternate generator AMMETER
SWITCH to 1, 2, or 3. This allows the current
load to be indicated on the ammeter when
alternate generator is placed on the line.

b. Insert synchronizing switch handle in SYN-
CHRONIZING SWITCH of alternate genera-
tor and position switch handle to ON. If the
SYNCHRONIZING SWITCH is not ON. IN-
COMING VOLTAGE meter, INCOMING FRE-
QUENCY meter, and SYNCHROSCOPE will
not operate, and GENERATOR MAIN
BREAKER CONTROL SWITCH cannot be
closed.

¢. Verify ENGINE START-STOP SWITCH GREEN
indicator for alternate generator is illumi-
ated.

d. Position ENGINE START-STOP SWITCH of
alternate generator to START and momen-
tarily hold. ENGINE START-STOP SWITCH
indicators are disabled until ENGINE START-
STOP SWITCH is released

e. After releasing ENGINE START-STOP SWITCH,
verify ENGINE START-STOP SWITCH RED
indicator illuminates, indicating that diesel
engine has started.

f. Monitor INCOMING VOLTAGE meter entil
valtage has stablized at 460 (12, -8) volts.

g. Operate alternate generator GOVERNOR

1. (C) L-1, PLACE ALTERNATE GENERATOR ON THE
LINE SHUT DOWN FAULTY GENERATOR

MOTOR CONTROL SWITCH to RAISE or LO-
WER so that INCOMING FREQUENCY meter
indicates 60 CPS.

Operate alternate generator GOVERNOR
MOTOR CONTROL SWITCH so that SYN-
CHROSCOPE hand rotates slowly clockwise.
When SYNCHROSCOPE hand indicates 11:55
(clock position), position GENERATOR MAIN
BREAKER CONTROL SWITCH of alternate
generator to CLOSE.

Observe GENERATOR MAIN BREAKER CON-
TROL SWITCH RED indicator is illuminated
and GREEN indicator is extinguished.

Observe AMMETER AC indication for in-
coming generator increases and AMMETER
AC' indication of running generator de-

creases. Position alternate generator SYN-
CHRONIZING SWITCH to OFF.

Observe RUNNING VOLTAGE meter indicates
460 (+2, -8) volis.

Observe RUNNING FREQUENCY meter indi-
cates 60 CPS.

m Remove faulty generator from the line by

positioning faulty generator GENERATOR
MAIN BREAKER CONTROL SWITCH to TRIP.

Observe GENERATOR MAIN BREAKER CON-
TROL SWITCH GREEN indicator is illuminated
and RED indicator is extinguished.

Shut down faulty diesel by positioning EN-
GINE START-STOP SWITCH to STOP and mo-
mentarily hold. ENGINE START-STOP SWITCH
indicators are disabled until ENGINE START-
STOP SWITCH is released.

After ENGINE START-STOP SWITCH is re-
leased, verify ENGINE START-STOP SWITCH
GREEN indicator illuminates.

DIRECTED
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Table 4-10. Manual Abort

The following procedures provide the means for
manually aborting the weapon system and returning
to the safest condition possible prior to troubleshoot-
ing. The procedures are organized and oriented so
that they may be entered either at an action or at
a step within an action. Entry to the table shall de-
pend on the exact place in the countdown, commit
or abort sequence a malfunction or emergency oc-
curred. If entry is directed at a certain action and
steps within this action have previously been accom-
plished, either automatically or manually, they shall
be omitted and only those steps required to continue
the manual abort flow shall be accomplished.

ACTION 1

The MCCC directs M-1 to postion RESET PRO-
GRAMMER key switch on CSMOL to ON. This
enables the launcher platform to be lowered man-

. (C) M-1, RESET PROGRAMIER KEY SWITCH ON

Cycling countdown system power switch will remove
the start countdown and start abort signals to prevent
any further automatic sequencing. Normally the
relay logic activated by the start of an automatic
abort sequence will ensure that the necessary sub-
system logic is returned to either an abort or standby
condition. Once the countdown system power is
cycled, automatic abort sequencing is blocked, since
the necessary logic signals have dropped out.

When the countdown system power is turned off,
the relay holding the missile pressurization system in
emergency mode is de-energized and would normally
allow the system to return to automatic mode when
power is reapplied. To prevent this, the EMER-
GENCY pushoutton shall be depressed and held
while countdown power is being cycled.

To confirm that the power changeover switch has
returned to the external position, the CHANGE

All crew members are used to perform the actions in
this table. While direction is given as to individual
crew actions, the MCCC can and should assign the
direct accomplishment of certain steps to other than
the indicated crew member if conditions and safety
so dictate.

The table is in a sequential flow beginning with the
missile up and locked and continuing through the
final step which is manually venting ambient helium.
What has transpired prior to manually aborting shall
dictate the remaining steps necessary to safety and
successfully complete the manual abort.

ually from the CSMOL and will prevent automatic
sequencing of the missile lifting system.

DIRECTED

OVER SW EXTERNAL indicator on MISSILE
GROUND POWER (PANEL 1) will be observed.
If changeover has not occurred, power may have
remained internal and missile battery depletion may
be expected. The time for depletion depends on the
power load. At MCCC direction to shut down the
HPU and cycle countdown system power, the de-
puty at the launch control console and A-1 at the
logic unit on level 3 shall perform step 2 in close
coordination as follows: (a) A-1 shall depress and
hold HYD PUMP STOP pushbutton. (b) Deputy
shall depress and hold EMERGENCY pushbutton.
(c) A-1 shall cycle COUNTDOWN (PANEL 1)
SYSTEM POWER switch to OFF for 1 second then
ON. (d) After PRESSURE MODE indicator RED,
deputy shall release EMERGENCY pushbutton. (e)
A-1 shall release HYD PUMP STOP pushbutton. (f)
A-1 shall observe CHANGE OVER SW EXTER-
NAL indicator and report indication prior to return-
ing to LCC. Indications on the launch control console

Changed 15 April 1964
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Table 4-10. Manual Abort (CONT)

ACTION 1 (CONT)

will reflect the above actions as they are performed.
While countdown system power is off, indicators on
the launch control console will extinguish. If missile
power has been internal and changes to external,

POWER INTERNAL indicator will extinguish when
countdown system power is reapplied.

When the HPU is stopped and hydraulic pressure
decreases to below 1750 PSI, HYDRAULIC PRES-
SURE indicator will change from GREEN to extin-
guished.

2. (C) Deputy, A-1, SHUT DOWN HPU AND CYCLE COUNTDOWN SYSTEM POWER DIRECTED

Before the launcher platform (LP) can be lowered,
from within 33 inches of the up and locked position,
the pressurization system shall be returned to auto-
matic mode. This closes the boiloff valve and allows
LO, tank pressure to increase above 8.0 PSI. When
LO, tank pressure is above 8.0 PSI, logic summaries
allow LP down motion,

At MCCC direction to manually lower the LP, M-1
shall accomplish step 3 in accordance with the fol-
lowing at CSMOL: (a) Depress HYDRAULIC 40
HP PUMP ON pushbutton and observe HYDRAU-

3. (C) M-1, MANUALLY LOWER LAUNCHER PLATFORM

Upon completion of the manual drive down of the
LP, DOWN COMPLETED RUN AND LOCKED

4. (C) DOWN COMPLETED RUN AND LOCKED INDICATOR GREEN

When all steps in action 1 have been accomplished,
the crew shall continue manual abort in action 2

ACTION 2

When LP has reached the down and locked position,
MCCC shall direct deputy to depress EMERGENCY
pushbutton. This will enable the boiloff valve, The
RAISE or LOWER pushbuttons may be ineffective
until step 4 is completed .Therefore steps 2 through
4 should be completed as rapidly as possible.

1. (C) DEPUTY, DEPRESS EMERGENCY PUSHBUTTON

The MCCC shall direct M-1 to close silo doors if
missile enclosure purge unit (MEPU) is retracted.
Closing silo doors when MEPU is not retracted will
cause damage to MEPU and missile. This table may
be continued, if necessary, without closing the silo
doors. At MCCC direction to close silo doors, M-1

LIC 40 HP PUMP PRESSURE indicator is illumi-
nated GREEN (pressure within limits). (b) Depress
DOWN RUN pushbutton. (¢c) Observe down mo-
tion of LP. If LP was in the full up-and-locked posi-
tion, CREEP DISABLED indicator will change from
RED to extinguished. Down motion shall be ob-
served and confirmed by TV cameras or other means.
The launcher platform should be monitored through-
out the drive down sequence.

During the lowering sequence, the deputy shall con-
trol boiloff valve as in a normal abort sequence.

DIRECTED

indicator on CSMOL will illuminate GREEN. This
shall be observed by the MCCC.

OBSERVED

when directed by the MCCC.

| WARNING l

To prevent a possible bulkhead reversal, the
pressurization system must remain in emer-
gency until LO, is draimed and it is specificly
directed to return to automatic.

DIRECTED

shall: (a) Depress silo DOORS CLOSE pushbutton
and hold for 30-seconds. The silo doors will not start
closing until a 30-second warning delay period is
completed. When SILO DOORS OPEN indicator ex-
tinguishes or observing on TV silo doors closing,
SILO DOORS CLOSE pushbutton will be released.
The closing cycle will continue until doors are fully
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Table 4-10. Manual Abort (CONT)

ACTION 2 (CONT)

closed. (b) Observe SILO DOORS CLOSE indicator
illuminates GREEN, indicating silo doors are closed.
(c) Depress CRIB HORIZONTAL UNLOCK push-
button. (d) Observe CRIB HORIZONTAL UN-
LOCK indicator illuminated GREEN. (e) Depress
CRIB VERTICAL UNLOCK pushbutton. (f) Ob-
serve CRIB VERTICAL UNLOCK indicator is illu-
minated GREEN,

2. (C) M-1, CLOSE SILO DOORS

MCCC shall direct deputy and A-1 to obtain con-
trol of missile tank pressures and maintain phase 11
pressures. At MCCC direction, A-1 shall proceed to
level 3, PNEUMATICS (PANEL 1) and standby:
(a) When A-1 is in position on silo level 3, deputy
shall depress and hold EMERGENCY pushbutton.
(b) A-1 shall then cycle PNEUMATICS (PANEL
1) SYSTEM POWER switch OFF for 1 second then

3. (C) DEPUTY, A-1, CYCLE PNEUMATICS

SYSTEM POWER AND ADJUST TO PHASE II PRESSURES

If HPU has been shutdown and countdown system
power was previously cycled during the manual
abort procedures, the next step will be omitted. If
not, the amplified reasons and procedures for ac-

4. (C) DEPUTY, A-1, SHUT DOWN HPU AND

CYCLE COUNTDOWN SYSTEM POWER

The MCCC shall direct M-1 to open LCC blast clo-
sures from the FRCP if they have been previously

5. (C) M-1, OPEN LCC BLAST CLOSURES .. .

If both diesel generators have been operating, at
MCCC direction to shutdown one diesel generator,
L-1 shall: (a) Trip GENERATOR MAIN
BREAKER CONTROL SWITCH on PRCP and
observe GENERATOR MAIN BREAKER CON-
TROL SWITCH RED indicator extinguished and

(g) Depress HYDRAULIC 40 HP PUMP OFF
pushbutton (Hydraulic pressure is no longer needed. )
All CSMOL indicators will extinguish as pressure
decays below 3000 PSI.

§ CAUTION }

Do not close silo doors if MEPU is extended.

DIRECTED

ON. (c) When PRESSURE MODE indicator illumi-
nates RED after cycling pneuamatics system power,
deputy shall relseasse EMERGENCY pushbutton.
(d) The deputy shall manually adjust missile tank
pressures to phase II (LO, tank pressure 3.4 to 8.0
PSI, fuel tank pressure 62.5 to 63.9 PSI). Fuel
tank pressure may require frequent adjustment to
compensate for normal pressure decay.

DIRECTED

complishing this step are contained in action 1, step
2, of this table. The MCCC shall direct deputy and
A-1 to shutdown HPU and cycle countdown system
power.

DIRECTED

closed. This restores outside air circulation to the
launch control center.

DIRECTED

GREEN indicator illuminated. (b) Position EN-
GINE START-STOP SWITCH to STOP and mo-
mentarily hold. Release switch and observe ENGINE
START-STOP SWITCH RED indicator extinguished
and GREEN indicator illuminated.

6. (C) L-1, SHUTDOWN ONE GENERATOR .. ... .. .. DIRECTED
When all steps in action 2 have been accomplished, directed by the MCCC.
the crew will continue manual abort in action 3 when
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Table 4-10. Manual Abort (CONT)

ACTION 3

At MCCC direction, A-1 shall manually drain LO,
at LO, TANKING (PANEL 1 and PANEL 2) as
follows: (a) Position REMOTE LOCAL switch to
LOCAL. (b) Observe LOCAL POWER indicator
is illuminated AMBER. (The valves will now posi-
tion to the configuration of the switches on the LO,
tanking panel and the main LO, storage tank and
topping tank will vent transfer pressure.)

b CA!JTION i

If LINE VENT VALVE N-80 indicator fails
to illuminate AMBER, the N-80 vent valve
plug must be installed prior to continuing
manual LO, drain.

CAUTION §

L
L
L'
.’

Monitor LO, DISCONNECT MATED
SWITCH “A” and “B” indicators during
LO; drain. If indicators illuminate RED,
stop LO, drain until main LO, disconnect
is verified to be properly mated for drain.

(c) Observe LINE VENT VALVE N-80 indicator
illuminates AMBER. (d) After approximately 2

1. (C) A-1, MANUALLY DRAIN LO,

After SITE HARD GREEN illuminates green if
both generators are operating, at MCCC direction to
shutdown one diesel generator, L-1 shall: (a) Trip
GENERATOR M AIN BREAKER CONTROL
SWITCH on PRCP and observe GENERATOR
MAIN BREAKER CONTROL SWITCH RED

2. (C) L-1, SHUTDOWN ONE GENERATOR

When 50 minutes have elapsed after opening the
airborne fill and drain valve, at MCCC direction {0
secure from LO, drain, A-1 at LO, tanking panels
shall: (a) Position valve, switch L-16 (or L-1) to
CLOSE. (b) Observe that DRAIN VALVE L-16

3. (C) A-1, SECURE FROM LO, DRAIN

When all steps in action 3 have been accomplished,
the crew will continue manual abort in action 4

minutes, observe LO, STG TNK PRESSURE indi-
cator is illuminated GREEN, indicating that pressure
in the main LO, storage tank is less than 25 PSL
(LO, can now be drained.) If LO, STG .TNK
PRESSURE indicator does not illuminte GREEN
after 2 minutes, observe STORAGE TANK VENT
VALVE N-5 indicator. If valve N-5 indicator is
AMBER, manually open valve N-5 by disconnect-
ing the instrument air line between N-5 controller
and valve bonnet at the controller. (e) A-1 shall
position L-16 valve switch OPEN and observe
DRAIN VALVE L-16 indicator illuminates GREEN.

If indicator does not illuminate GREEN, A-1 shall
position L-1 valve switch to OPEN and observe
FINE LOAD VALVE L-1 indicator illuminates
GREEN. Valve L-16 shall be closed if valve L-1
is used to drain LO,. (f) Position A/B F&D valve
switch to OPEN to allow LO, to drain from missile.
(g) Observe AIRBORNE FILL & DRAIN VALVE
indicator illuminates GREEN. If airborne fill and
drain valve cannot be opened, LO, must be allowed
to boiloff. If it becomes necessary to stop LO, drain-
ing, A-1 shall position A/B F&D valve switch
CLOSE. A-1 shall start timing drain when indicator
illuminates GREEN.

DIRECTED

indicator extinguished and GREEN indicator illumi-
nated. (b) Position ENGINE START-STOP
SWITCH to STOP and momentarily hold. Release
switch and observe ENGINE START-STOP
SWITCH RED indicator extinguished and GREEN
indicator illuminated.

DIRECTED

(or FINE LOAD VALVES L-1) indicator illumi-
nates AMBER. (c) Position A/B F&D switch to
CLOSE. (d) Observe that AIRBORNE FILL &
DRAIN VALVE indicator illuminates AMBER.
The manual LO, drain sequence is now complete.

DIRECTED

when directed by the MCCC,

4-92

Changed 15 April 1964



T.0. 2IM-HGM 16F-1

Table 4-10.  Manual Abort (CONT)

ACTION 4

If HPU has been shutdown and countdown system
power was previously cycled during the manual abort
procedure, the next step shall be omitted. If not,
the amplified reasons and procedures for accom-
plishing this step are contained in action 1, step 2,
of this table. The MCCC shall direct deputy and

I. (C) DEPUTY, A-1, SHUTDOWN HPU AND

CYCLE COUNTDOWN SYSTEM POWER

Helium which has been stored in the airborne
shrouded spheres must now be manually vented.
The helium is used to maintain missile fuel tank
pressure and will not be vented automatically when
missile pressurization is in emergency mode. If
conditions were such that an automatic helium vent
cycle was completed, as indicated by HELIUM
VENT COMPLETE indicator on launch control
console GREEN, manual helium vent may be
omitted. At M C CC direction to manually vent
helium, A-1 shall proceed to LN,-HELIUM (PAN-
EL 1) on level 3 and M-1 to HCU on launcher plat-
form, level 3. At LN,-HELIUM (PANEL 1), A-1
shall; (a) Position valve 14, 201 and 50 switches
to OPEN. Opening valve 14 will allow helium to
be supplied for emergency missile pressurization
from inflight helium cylinder NO. 2 through the
PSMR and PSC. Opening valve 201 will vent the
LN, storage tank. Opening valve 50 will allow GN,
to be supplied for normal missile pressurization
through the PSMR and PSC when the missile pres-
surization system is returned to automatic mode.
(d) Position all other valve switches on LN,-
HELIUM (PANEL 1) to CLOSED. This will pre-
vent any undesired valve position changes from oc-

2. (C) A-1. M-1, MANUALLY VENT HELIUM

At MCCC direction to cycle pressurization to phase
I, deputy at launch control console and A-1 at
PNEUMATICS (PANEL 1), level 3 shall be in
close coordination: (a) A-1 depress and hold
STANDBY pushbutton on PNEUMATICS (PAN-
EL 1) and (b) Cycle PNEUMATICS (PANEL 1)
SYSTEM POWER switch to OFF for 1 second then
ON. When pneumatics system power is cycled, pres-
surization system will switch to automatic and pres-
sures will automatically adjust to phase I when
STANDBY STARTED indicator illuminates

A-1 to shutdown HPU and cycle countdown system
power. Prior to-accomplishing this step, if the LO,
drain complete indicator is illuminated GREEN,
cycle LO, tanking (PANEL 1) power switch to OFF
for 1 second then ON,

DIRECTED

curring during manual helium venting. (¢) When all
valve switches are properly positioned A-1 shall
position REMOTE-LOCAL SWITCH to LOCAL.
(d) A-1 shall observe LOCAL POWER indicator
illuminates AMBER. When A-1 has accomplished
the above actions, M-1 shall manually vent helium
at the HCU by steps (e) through (i).

I WARNING |

Venting Helium at the HCU creates a high
noise level. Wear ear protectors to prevent
ear injury,

(e) Mannually open valve 302 (helium dump
valve). (f) Observe MISSILE HELIUM STORAGE
pressure gauge 301. (g) Ten minutes after pressure
gauge 301 reads less than 50 PSI manually close
valve 302. (h) After valve 302 is closed, manually
open valve 313 (manual vent valve) to allow vent-
ing of helium from the control storage bottle on the
HCU. (i) After helium has vented valve 313 shall
be closed. Manual helium venting of the shrouded
spheres is now complete.

DIRECTED

GREEN. (¢) A-1 shall verify STANDBY
STARTED indicator is illuminated GREEN. (d)
After STANDBY STARTED indicator is illuminated
GREEN, A-1 shall release STANDBY pushbutton.
Since fuel pressure was greater than 53 PSI when
the pneumatics system power was cycled, a signal to
start a 20-second time delay pickup relay
is locked in. When this relay times out, it will
cause the pneumatics system to switch to emergency
mode since fuel pressure was greater than 53 PSI
but did not remain at 53 PSI after the 20-second

4-93

Section TV




Section IV

T.0. 21M-HGM 16F-1

Table 4-10. Manual Abort (CONT)

ACTION 4 (CONT)

time delay expired.This is a normal indication be-
cause phase I controllers were selected. (e) After
PRESSURE MODE indicator illuminates RED,

3. (C) DEPUTY, A-1 CYCLE PRESSURIZATION

If helium was vented automatically, it is evident that
the LNj-helium panel received the abort external
signal and de-energized the commit internal hold-in
circuit. If a manual abort was started at any point

4. (C) A-1, CYCLE LN,-HELIUM SYSTEM POWER SWITCH

If HPU has not previously been stopped or failed
to stop when HYD PUMP STOP pushbutton was de-
pressed, the MCCC shall direct A-1 to proceed
to essential motor control center, level 2, A-1 will

5. (C) A-1. SHUTDOWN HPU

The missile and associated subsystems are now in
the safest condition possible and malfunction trouble-
shooting procedures may begin. The malfunction or
emergency that necessitated the manual abort will

6. (C) CREW TROUBLESHOOT

Two hours after phase I pressures have been ob-
tained, the ambient helium sphere will be vented.
Omit this step if shrouded helium spheres were vented
automatically and ABORT COMPLETE indicator
illuminated GREEN. Helium is maintained in the
ambient sphere under both normal and manual
abort conditions to provide a purge for the booster
engine turbopumps to separate LO, and lubricant
oil for a period of two hours. At MCCC direction to
vent ambient helium sphere A-1 shall proceed to
LN,-HELIUM (PANEL 1) on level 3 and M-1
to HCU on launcher platform, level 3: (a) At
LN,-HELIUM (PANEL 1) A-1 shall position
valve switch 26 to OPEN. Opening valve 26 will
allow helium from the ambient sphere to be vented
at the HCU. When A-1 has accomplished the above
action, M-1 will manually vent helium at the HCU
by performing steps (b) through (d).

deputy shall depress AUTOMATIC pushbutton. (f)
Deputy shall verify that pressurization system has
automatically switched to phase I pressures.

SYSTEM TO PHASE 1 DIRECTED

requiring a manual helium vent, abort external
signal was not received. Therefore, LN,-HELIUM
(PANEL 1) SYSTEM POWER switch shall be
cycled to OFF for 1 second then ON.

DIRECTED

position HYDRAULIC PUMPING UNIT circuit
breaker to OFF, Hydraulic pressure will now decay
below 1750 PSI.

DIRECTED

be corrected using organizational maintenance tech-
nical data applicable to the malfunctioning system.
Maintenance assistance should be requested as re-
quired.

DIRECTED

I WARNING I

Venting helium at the HCU creates a high
noise level. Wear ear protectors to prevent
ear injury.

(b) Manually open valve 302 (helium dump valve)
and valve 313 (manual vent valve). (c) Observe
MISSILE HELIUM STORAGE PRESSURE gauge
301. (d) Ten minutes after pressure gauge 301
reads less than 50 PSI, manually close valves 302
and 313. When valves 302 and 313 are closed
A-1 shall perform steps (e) through (h). (e) Posi-
tion valve switches 26 and 14 CLOSED. (f) Posi-
tion valve switches 15 and 54 to OPEN. Valve
switch positions are now in standby configuration.
(g) Position REMOTE-LOCAL SWITCH to RE-
MOTE. (h) Observe LN,-HELIUM (PANEL 1)
SYSTEM IN STANDBY indicator illuminates
GREEN.
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Table 4-10. Manual Abort (CONT)
ACTION 4 (CONT)
7. (C) A-1, M-1, VENT AMBIENT HELIUM SPHERE DIRECTED

I WARNING I

Hydraulic recharge is not initiated at the end of manual door closing sequence.
Therefore, if silo doors were manually closed, loud venting will occur when GN,
recharge cycle is initiated at hydraulic local control panel.

Table 4-11.

LN; LOAD Indicator Not Amber or Not Green After Being Amber

These procedures provide a means of circumventing
a liquid nitrogen loading malfunction to permit con-
tinuation of a tactical countdown. If LN, LOAD
indicator fails to illuminate A M B E R, wait for
HELIUM LOAD indicator to illuminate AMBER
then proceed to action 1. If both LN, LOAD and
HELIUM LOAD indicators fail to illuminate AM-
BER 2 minutes after countdown start, abort is re-
quired. If LN, LOAD indicator fails to illuminate
GREEN after illuminating AMBER, proceed to
action 2.

ACTION 1

The MCCC shall direct A-1 to proceed to LN,-
HELIUM (PANEL 1), level 3, to cycle system
power.

1. (C) A-1, PROCEED TO LN,-HELIUM (PANEL 1)

Liquid nitrogen rapid load valve 214 must be open
to complete the summary required for LN, LOAD
indicator AMBER. If valve 214 has opened, the
microswitch that -indicates valve 214 is open has
failed and the microswitch shall be jumpered to ob-
tain the sequence logic summary. Transfer pressure
of 75 PSI is an additional signal required for the LN,
complete summary. If pressure switch 96 which
sends this signal has malfunctioned, it must be by-
passed.

DIRECTED

The MCCC shall direct M-1 to proceed to LN, prefab, level 7, to observe position of valves 213 and 214.

2. (C) M-1, PROCEED TO LN, PREFAB ..

When A-1 and M-1 are in position, MCCC shall
direct A-1 to position SYSTEM POWER switch on
LN;-HELIUM (PANEL 1) to OFF. This will en-

3. (C) A-1, LN,-HELIUM SYSTEM POWER OFF . .

The MCCC shall direct A-1 to position SYSTEM
POWER switch on LN,-HELIUM (PANEL 1) to
ON. This will restart the timers that close valve 213

DIRECTED

able resetting of the timers that close valves 213
and 214.

DIRECTED

and 214, These valves should open after system
power is on.

Changed 15 April 1964
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LN, LOAD Indicator Not Amber or Not Green After Being Amber (CONT)

ACTION 1 (CONT)

4. (C) A-1, LN,-HELIUM SYSTEM POWER ON .

After A-1 position SYSTEM POWER switch to
ON, MCCC shall direct M-1 to observe and report

5. (C) M-1, REPORT VALVE 213 AND 214 POSITIONS

If both valves 213 and 214 are closed abort is re-
quired due to a logic malfunction which cannot be
corrected or bypassed. If either or both valves are
open, the rapid load valve 214 open microswitch
shall be jumpered. This will eliminate valve micro-
switch troubleshooting. The loading of LN, through
either valve 213 or 214 is sufficient to permit con-

6. (C) A-1, LN,-HELIUM SYSTEM POWER OFF. .

The MCCC shall direct M-1 to install jumper be-
tween pins 2 and 3 of TB54. This jumper will cir-

7. (C) M-1, JUMPER PINS 2 AND 3 OF TB5

The MCCC shall direct A-1 to position SYSTEM
POWER switch on LN,HELIUM (PANEL 1) to
ON. The LN, LOAD indicator should illuminate
AMBER, then GREEN in 3 minutes. If the indi-

8. (C) A-1, LN,-HELIUM SYSTEM POWER ON .

ACTION 2

If LN, LOAD indicator failed to illuminate GREEN
after having been AMBER the probable cause is a
malfunction of pressure switch 96 which senses
that LN, transfer pressure is less than 75 PSI. Ob-
serve P.S.96 LN, PRESS LOW indicator on PLCP.
If this indicator is extinguished, abort is required
because pressure switch 96 has sensed greater than
75 PSI transfer pressure in the LN, storage tank.

1. (C) M-1, REPORT GAUGE 227 INDICATION

If gauge 227 indicates greater than 70 PSI, MCCC
shall direct A-1 to disconnect wire from pin 14 of
A22J1 at rear of LN,-HELIUM (PANEL 1). This

2. (C) A-1, DISCONNECT WIRE FROM PIN 14 OF A22J1

DIRECTED

position of valves 213 and 214. Both valves and
valve 215 should be open.

DIRECTED

tinuation of a tactical countdown. The MCCC shall
direct A-1 to position LN,-HELIUM (PANEL 1)
SYSTEM POWER switch to OFF. This will close
valves 213, 215, and 214, enable the valve timers to
be restarted, and take power from the terminal boards
while jumper is installed.

DIRECTED

cumvent valve 214 microswitch failure and send the
required open logic summary .

DIRECTED

cator fails to illuminate AMBER, abort is required.
M-1 shall remove jumper wire and return to the LCC
with A-1 before MCCC initiates abort sequence.

.. DIRECTED

This indicates that a logic malfunction that cannot
be corrected has occurred which will prevent the
countdown from continuing. If P.S. 96 LN, PRESS
LOW indicator on PLCP is illuminated AMBER,
this indicates that a possible internal failure of P.S.
96 has occurred which may be corrected. MCCC
shall direct M-1 to proceed to LN, prefab, level 7,
to observe storage tank pressure on gauge 227.

DIRECTED

will interrupt the signal (LN, transfer pressure less
than 75 PSI) sent from pressure switch 96.

..... DIRECTED
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Table 4-11. LN, LOAD Indicator Not Amber or Not Green After Being Amber (CONT)

ACTION 2 (CONT)

When wire from pin 14 has been disconnected,
MCCC shall direct A-1 to cycle SYSTEM POWER
switch on LN, HELIUM (PANEL 1) to OFF for
1 second, then ON. Cycling SYSTEM POWER
switch is required to drop out the transfer pressure
less than 75 PSI signal and to restart the 3-minute

3. (C) A-1, CYCLE LN,-HELIUM SYSTEM POWER OFF-1 SECOND-ON

LN, load timer. LN, LOAD indicator should illumi-
nate GREEN 3 minutes after cycling SYSTEM
P OWER switch. If indicator fails to illuminate
GREEN, an abort is required. The wire to pin 14
of A22J1 should be reconnceted after abort is com-
plete.

... DIRECTED

Table 4-12,.  HYDRAULIC PRESSURE Indicator Not Green

The following procedures provide the means of
circumventing a hydraulic pumping unit (HPU)
malfunction to continue a tactical countdown, Possi-
ble causes of HYDRAULIC PRESSURE indicator
not illuminated GREEN are:

a. Failure of HPU to start. In this event, an at-
tempt will be made to start the HPU, first at the
essential motor control center (EMCC), then
locally at the HPU.

b. Hydraulic pressure not within the normal
range of 1750 to 2250 PSI. If this condition exists,
an attempt will be made to adjust pressures at the

ACTION 1

The MCCC shall ditect M-1 to EMCC, level 2, to
reset HYDRAULIC PUMPING UNIT circuit
breaker.

1. (C) M-1, RESET HYDRAULIC PUMPING UNIT CIRCUIT BREAKER

The MCCC shall direct M-1 to HPU on launcher
platform level 3 to report the status of the HPU:
(a) HPU running or not running. (b) HPU stage
pressures. If M-1 reports that HPU is not running,
perform procedures contained in action 2. If HPU

2. (C) M-1, REPORT STATUS OF HPU ... oo,

HPU, either by closing the bypass valve if open, or
by adjusting the pressure compensator.

c. Failure of a pressure switch (49S, 49aS, 49B,
or 49aB) to sense pressure. To correct this malfunc-
tion, an attempt will be made to jumper the hydrau-
lic pressure signal terminals in the rear of HYDRAU-
LIC (PANEL 1).

Any of the following actions may correct the mal-
function. HYDRAULIC PRESSURE indicator on
the launch control console should be observed at the
completion of each action. If the indicator illumi-
nates GREEN, no further actions shall be accom-
plished.

. DIRECTED

is running and stage pressures are not between 1750
and 2250 PSI, perform procedures contained in
action 3. If HPU is running and stage pressures are
between 1750 and 2250 PSI, perform procedures
contained in action 4.

..... — DIRECTED
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Table 4-12. HYDRAULIC PRESSURE Indicator Not Green (CONT)

ACTION 2

If HPU is not running after performing procedures
in action 1, at MCCC direction to attempt to start
HPU, M-1 shall: (a) Reset circuit breaker NO. 1
inside of HPU. (b) If HPU fails to start, position
REMOTE LOCAL switch on HPU to LOCAL.
(c) Depress hydraulic pump START pushbutton.

I. (C) M-1, ATTEMPT TO START HPU .

ACTION 3

If HPU is reported to be running and stage pressures
are not between 1750 and 2250 PSI, as indicated on
the high pressure gauges, At MCCC direction, M-1

1. (C) M-1, REPORT POSITION OF VALVE 13 ON MALFUNCTIONING STAGE

If bypass valve 13 of the malfunctioning stage is
reported closed, do not perform step 2, proceed to
step 3. If bypass valve 13 is reported open, at MCCC
direction, M-1 shall: (a) Position manual control
lever of the open bypass valve to close. (b) If by-

2. (C) M-I, CLOSE VALVE 13 ON MALFUNCT IONING STAGE

If pressures are not between 1750 and 2250 PSI
and both bypass valves are closed, MCCC shall
direct M-1 to adjust pump compensator of the mal-

3. (C) M-1, ADJUST COMPENSATOR TO OBTAIN 2000 PSI .

ACTION 4

If HPU is running and pressures are between 1750
and 2250 PSI, MCCC shall direct A-1 to jumper
the hydraulic pressure signal terminals by installing
a jumper wire between pins 13 and 23 of A38J1 at

1. (C) A-1, JUMPER PINS 13 AND 23 OF A38J1

If HPU fails to start, abort is required. If HPU
starts, REMOTE LOCAL switch shall be left in
LOCAL position. (d) If HPU starts, depress OIL
EVACUATE pushbuttons for both the first and
second stages when pressure in both stages is greater
than 1750 PSIL.

. DIRECTED

shall observe and report the position of bypass
valves 13B and 13S.

DIRECTED
pass valve electrically opens after manually closing,
disconnect electrical connector at the valve. If the
malfunctioning bypass valve does not close and
remain closed, abort is required.

DIRECTED
functioning stage to bring the pressure within limits.

[f pressure cannot be adjusted, abort is required.

DIRECTED

rear of HYDRAULIC (PANEL 1). If HYDRAU-
LIC PRESSURE indicator on launch control con-
sole does not illuminate GREEN, abort is required.

DIRECTED
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Table 4-13. LO, Tanking Panel Malfunction During LO, Chilldown

The following procedures provide the means of
correcting an electrical malfunction of N-5, storage
tank vent valve (item 1); N-4, topping tank vent
valve (item 2); N-50, topping tank pressurization
valve (item 3); and L-60, topping chilldown valve
(item 4) to enable the completion of a tactical count-
down.

Failure of valve N-5 will prevent start of main
LO, loading. Failure of valves N-4 or N-50 will
prevent the completion of LO, loading as the 15-
second topping timer must have energized at least
once to get LO, READY indicator GREEN. Failure
of valve L-60 will prevent proper chilldown of top-

ping lines and engine turbopumps which could re-
sult in possible cavitation of the turbopumps when
the engine start signal is sent.

| WARNING l

If any jumpers are installed in the perform-
ance of these procedures and an abort is
initiated, immediately position LO, TANK-
ING (PANEL 1) SYSTEMPOWER
switch to OFF. Remove jumpers and return
LO. TANKING (PANEL 1) SYSTEM
POWER switch to ON.

ITEM 1. STORAGE TANK VENT VALVE N-5 INDICATOR NOT AMBER

ACTION 1

During countdown, after PNEUMATIC IN PHASE
II indicator illuminates G R E E N, if STORAGE
TANK VENT VALVE N-5 indicator fails to illumi-
nate AMBER, A-1 shall immediately position LO,
TANKING (PANEL 1) SYSTEM POWER switch
to OFF and announce the malfunction and action

1. (A-1) LO, TANKING POWER

The MCCC shall direct M-1 to proceed to silo level
7 and standby at pressurization prefab to report the

2. (C) M-1, PROCEED TO PRESSURIZATION PREFAB

When M-1 is in position at pressurization prefab,
the MCCC shall direct A-1 to position LO, TANK-

3. (C) A-1, LO, TANKING POWER ON

The MCCC shall direct M-1 to report position of
valve N-5. If valve N-5 is reported closed perform

4. (C) M-I, REPORT POSITION OF N-5 .

ACTION 2

If valve N-5 is closed the MCCC shall direct A-1
to position LO, TANKING (PANEL 1) SYSTEM
POWER switch to OFF. This is necessary to reset

1. (C) A-1, LO, TANKING POWER OFF ... ... .

taken to the MCCC. Switching the power off the LO,
tanking panel stops any LO, loading that may be
in progress and sets the LO, loading system in pro-
per configuration for troubleshooting and malfunc:
tion correction.

OFF

position of valve N-5 when LO, system power is
turned on.

DIRECTED

ING (PANEL 1) SYSTEM POWER switch to
ON.

DIRECTED

steps contained in action 2. If valve N-5 is reported
not closed, perform steps contained in action 3.

DIRECTED

the line chilldown timer so chilldown will be accom-
plished after malfunction is corrected.

DIRECTED
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Table 4-13. LO, Tanking‘PaneI Malfunction During LO, Chilldown (CONT)

ITEM 1. STORAGE TANK VENT VALVE N-5 INDICATOR NOT AMBER (CONT)

ACTION 2 (CONT)

The MCCC shall direct M-1 to bypass valve N-5
closed microswitch by connecting a jumper between
pins 11 and 12 of TB42 on pressurization prefab.

2. (C) M-1, JUMPER 11 AND 12 OF TB42

The MCCC shall direct A-1 to position LO TANK-
ING (PANEL 1) SYSTEM POWER switch to ON,
This will restart the LO, chilldown and loading se-
quence. A-1 shall report the status of STORAGE

3. (C) A-1, LO;, TANKING POWER ON
4. (C) A-1, REPORT N-5 INDICATOR

The MCCC shall direct A-1 to position LO, TANK-
ING (PANEL 1) SYSTEM POWER switch to OFF
and M-1 to return to the LCC., When M-1 returns to
the LCC the MCCC shall direct A-1 to position LO,

5. (C) A-1, LO, TANKING POWER OFF
6. (C) M-1, RETURN TO LCC

7. (C) A-1, LO, TANKING POWER ON

ACTION 3

If valve N-5 is not closed, the MCCC shall direct
M-1 to check and report the presence or absence of
voltage between pins 3 and 4 of TB41 on pres-

I. (C) M-1, REPORT VOLTAGE BETWEEN

If no voltage is present between pins 3 and 4 of
TB41, the MCCC shall direct A-1 to position LO,
TANKING (PANEL 1) SYSTEM POWER switch

2. (C) A-1, LO, TANKING POWER OFF

The MCCC shall direct M-1 to energize valve N-5
solenoid by connecting a jumper between pin 4

3. (C) M-1, JUMPER 4 OF TB41 AND 8 OF TB42

3 AND 4 OF TB41

This will provide the required valve N-5 closed signal
to the LO, tanking subsystem.

DIRECTED

TANK VALVE N-5 indicator. If indicator is NOT
AMBER, an abort is required. If indicator illumi-
nates AMBER, proceed to step 5.

DIRECTED
DIRECTED

TANKING (PANEL 1) SYSTEM POWER switch
to ON. Normal LO, loading should continue at this
time.

DIRECTED
DIRECTED

DIRECTED

surization prefab. If 20 to 28 VDC is measured, an
abort is required since the closing solenoid has mal-
functioned.

DIRECTED

to OFF. This is necessary to reset the line chilldown
timer to allow chilldown after malfunction has been
corrected.

DIRECTED

of TB41 and pin 8 of TB42 on pressurization pre-
fab.

DIRECTED
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Table 4-13. LO, Tanking Panel Malfunction During LO, Chilldown (CONT)

ITEM 1. STORAGE TANK VENT VALVE N-5 INDICATOR NOT AMBER (CONT)

ACTION 3 (CONT)

The MCCC shall direct A-1 to position LO, TANK-
ING (PANEL 1) SYSTEM POWER switch to ON.
This will restart the line chilldown and LO, loading
sequence. A-1 shall report the status of STORAGE

4. (C) A-1, LO, TANKING POWER ON

5. (C) A-1, REPORT N-5 INDICATOR

The MCCC shall direct A-1 to position LO, TANK-
ING (PANEL 1) SYSTEM POWER switch to OFF
and M-1 to return to the LCC. When M-1 returns
to the LCC the MCCC shall direct A-1 to position
6. (C) A-1, LO, TANKING POWER OFF

7. (C) M-1, RETURN TO LCC

8. (C) A-1, LO; TANKING POWER ON

TANK VENT VALVE N-5 indicator. If indicator is
NOT AMBER, abort is required. If indicator illumi-
nates AMBER, proceed to step 6.
DIRECTED
DIRECTED
LO, TANKING (PANEL 1) SYSTEM POWER

switch to ON. Normal LO, loading should continue
at this time.

DIRECTED
DIRECTED

DIRECTED

ITEM 2. TOPPING TANK VENT VALVE N-4 INDICATOR NOT AMBER

ACTION 1

During countdown, after PNEUMATICS IN
PHASE 11 indicator illuminates GREEN, if TOP-
PING TANK VENT VALVE N-4 indicator fails
to illuminate AMBER, A-1 shall immediately posi-
tion LO, TANKING (PANEL 1) SYSTEM
POWER switch to OFF and announce the malfunc-

1. (A-1) LO, TANKING POWER

The MCC shall direct M-1 to preceed to silo level
7 and stand by at pressurization prefab to report

2. (C) M-1, PROCEED TO PRESSURIZATION PREFAB

When M-1 is in position at pressurization prefab,
the MCCC shall direct A-1 to position LO,

3. (C) A-1,LO; TANKING POWER ON

The MCCC shall direct M-1 to report position of
valve N-4. If valve N-4 is reported closed, perform

4. (C) M-I, REPORT POSITION OF N-4

tion and action taken to the MCCC. Switching the
power of the LO, tanking panel stops any LO,
loading that may be in progress and sets the LO,
loading system in proper configuration for trouble-
shooting and malfunction correction.

OFF

the position of valve N-4 when LO, system power
is turned on.

DIRECTED

TANKING (PANEL 1) SYSTEM POWER switch
to ON.

DIRECTED

steps contained in action 2. If valve N-4 is reported
open, perform steps contained in action 3.

DIRECTED
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Table 4-13. LO, Tanking Panel Malfunction During LO, Chilldown (CONT)

ITEM 2. TOPPING TANK VENT VALVE N-4 INDICATOR NOT AMBER (CONT)

ACTION 2

If valve N-4 is closed, the MCCC shall direct A-1
to position LO, TANKING (PANEL 1) SYSTEM
POWER switch to OFF. This is necessary to reset

I. (C) A-1, LO, TANKING POWER OFF

The MCCC shall direct M-1 to bypass valve N-4
closed microswitch by connecting a jumper between
pins 5 and 6 of TB42 on pressurization prefab. This

2. (C) M-1, JUMPER 5 AND 6 OF TB42

The MCCC shall direct A-1 to position LO, TANK-
ING (PANEL 1) SYSTEM POWER switch to ON.,
This will restart the LO, chilldown and loading se-
quence. A-1 shall report the status of TOPPING
3. (C) A-1, LO;, TANKING POWER ON

4. (C) A-1, REPORT N-4 INDICATOR

The MCCC shall direct A-1 to position LO, TANK-
ING (PANEL 1) SYSTEM POWER switch to OFF
and M-1 to return to the LCC. When M-1 returns
to the LCC, the MCCC shall direct A-1 to position
5. (C) A-1, LO, TANKING POWER OFF

6. (C) M-1, RETURN TO LCC

7. (C) A-1, LO;, TANKING POWER ON

ACTION 3

If valve N-4 is open, the MCCC shall direct M-1
to check and report the presence or absence of volt-
age between pins 1 and 2 of TB41 on pressurization

1. (C) M-1, REPORT VOLTAGE BETWEEN 1 AND 2 OF TB4l

If no voltage is present between pins 1 and 2 of
TB41, the MCCC shall direct A-1 to position LO,
TANKING (PANEL 1) SYSTEM POWER switch

2. (C) A-1, LO, TANKING POWER OFF

the line chilldown timer so chilldown will be accom-
plished after malfunction is corrected.

DIRECTED

will provide the required valve N-4 closed signal to
the LO; tanking subsystem.

DIRECTED

TANK VENT VALVE N-4 indicator. If indicator
is NOT AMBER an abort is required. If indicator
illuminates AMBER. proceed to step 5.

DIRECTED

DIRECTED

LO, TANKING (PANEL 1) SYSTEM POWER
switch to ON. Normal LO, loading should continue
at this time.

DIRECTED
DIRECTED

DIRECTED

prefab, If 20 to 28 VDC is measured, an abort is
required since the closing solenoid has malfunctioned.

DIRECTED

to OFF. This is necessary to reset the line chilldown
timer to allow chilldown after malfunction has been
corrected.

DIRECTED
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Table 4-13. LO, Tanking Panel Malfunction During LO, Chilldown (CONT)

ACTION 3 (CONT)

The MCCC shall direct M-1 to energize valve N-4
solenoid by connecting a jumper between pin 2

3. (C) M-1, JUMPER 2 OF TB41 AND 8 OF TB42

The MCCC shall direct A-1 to position LO, TANK-
ING (PANEL 1) SYSTEM POWER switch to ON.
This will restart the line chilldown and LO, loading
sequence. A-1 shall report the status of TOPPING
4, (C) A-1, LO, TANKING POWER ON

5. (C) A-1, REPORT N-4 INDICATOR

The MCCC shall direct A-1 to position LO, TANK-
ING (PANEL 1) SYSTEM POWER switch to OFF
and M-1 to return to LCC. When M-1 returns to
the LCC, the MCCC shall direct A-1 to position
6. (C) A-1, LO, TANKING POWER OFF

7. (C) M-1, RETURN TO LCC

8. (C) A-1, LO, TANKING POWER ON

of TB41 and pin 8 of TB42 on pressurization pre-
fab.

DIRECTED
TANK VENT VALVE N-4 indicator. If indicator
is NOT AMBER, abort is required. If indicator illu-
minates AMBER, proceed to step 6.
. DIRECTED
DIRECTED
LO, TANKING (PANEL 1) SYSTEM POWER
switch to ON. Normal LO, loading should continue
at this time.
DIRECTED

DIRECTED

DIRECTED

ITEM 3. TOPPING TANK PRES VALVE N-50 INDICATOR NOT GREEN

ACTION 1

During countdown, after PNEUMATICS IN PHASE
II indicator illuminates G R E E N, if TOPPING
TANK PRES VALVE N-50 indicator fails to illumi-
nate GREEN, A-1 shall immediately position LO,
TANKING (PANEL 1) SYSTEM POWER switch
to OFF and announce the malfunction and action

1. (A-1) LO, TANKING POWER

The MCCC shall direct M-1 to proceed to silo level
7 and standby at pressurization prefab to report the

2. (C) M-1, PROCEED TO PRESSURIZATION PREFAB

When the M-1 is in position at the pressurization
prefab the MCCC shall direct A-1 to position LO,

3. (C) A-1, LO, TANKING POWER ON

taken to the MCCC. Switching the power off the
LO, tanking panel stops any LO, loading that may
be in progress and sets the LO, loading that may be
in progress and sets the LO, loading system in pro-
per configuration for troubleshooting and malfunc-
tion correction.

OFF

position of valve N-50 when LO, system power is
turned on.

DIRECTED

TANKING (PANEL 1) SYSTEM POWER switch
to ON.

DIRECTED
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Table 4-13. LO, Tanking Panel Malfunction During LO, Chilldown (CONT)

ITEM 3. TOPPING TANK PRES VALVE N-50 INDICATOR NOT GREEN (CONT)

ACTION 1 (CONT)

The MCCC shall direct M-1 to report position of
valve N-50. If valve N-50 is reported closed, per-

4. (C) M-1, REPORT POSITION OF N-50

The MCCC shall direct A-1 to position LO, TANK-
ING (PANEL 1) SYSTEM POWER switch to OFF
and M-1 to return to the LCC. When M-1 returns
to the LCC the MCCC shall direct A-1 to position

5. (C) A-1, LO, TANKING POWER OFF
6. (C) M-1. RETURN TO LCC

7. (C) A-1, LO, TANKING POWER ON

ACTION 2

If valve N-50 is closed, the MCCC shall direct M-1
to check and report the presence or absence of volt-
age beween pins 11 and 12 of TB41 on pressurization

I. (C) M-1, REPORT VOLTAGE BETWEEN

If no voltage is present between pins 11 and 12 of
TB41, the MCCC shall direct A-1 to position LO,
TANKING (PANEL 1) SYSTEM POWER switch

2. (C) A-1, LO;, TANKING POWER OFF

The MCCC shall direct M-1 to energize valve N-50
solenoid by connecting a jumper between pin 11

3. (C) M-1, JUMPER 11 OF TB41 AND 8 OF TB42

The MCC shall direct A-1 to position LO, TANK-
ING (PANEL 1) SYSTEM POWER switch to ON.
This will restart the line chilldown and LO, loading
sequence, M-1 shall report the position of TOPPING

4. (C) A-1, LO, TANKING POWER ON

5. (C) M-1, REPORT POSITION OF N-50

11 AN 12 OF TB41

form steps contained in action 2. If valve N-50 is
reported open, proceed to step 5.

DIRECTED

LO, TANKING (PANEL 1) SYSTEM POWER
switch to ON. Normal LO; loading should continue
at this time.

DIRECTED

DIRECTED

DIRECTED

prefab. If 20 to 28 VDT is measured, an abort is
required since the opening solenoid has malfunc-
tioned.

DIRECTED

to OFF. This is necessary to reset the line chilldown
timer to allow chilldown after the malfunction has
been corrected.

DIRECTED

of TB41 and pin 8 OF TB42 on pressurization pre-
fab.

DIRECTED

TANK PRES VALVE N-50. If valve N-50 is not
open, abort is required. If valve N-50 is open, pro-
ceed to step 6.

DIRECTED

DIRECTED
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Table 4-13.

LO, Tanking Panel Malfunction During LO, Chilldown (CONT)

ITEM 3. TOPPING TANK PRES VALVE N-50 INDICATOR NOT GREEN (CONT)

ACTION 2 (CONT)

The MCCC shall direct A-1 to position LO, TANK-
ING (PANEL 1) SYSTEM POWER switch to OFF
and M-1 to return to the LCC. When M-1 returns
to the LCC the MCCC shall direct A-1 to position

6. (C) A-1, LO, TANKING POWER OFF
7. (C) M-1, RETURN TO LCC

8. (C) A-1, LO, TANKING POWER ON

LO., TANKING (PANEL 1) SYSTEM POWER
switch to ON. Normal LO, loading should continue
at this time.

DIRECTED
DIRECTED

DIRECTED

ITEM 4. TOPPING CHILL VALVE L-60 INDICATOR NOT GREEN

ACTION 1

During countdown, after PNEUMATICS IN
PHASE 1I indicator illuminates GREEN, if TOP-
PING CHILL VALVE L-60 indicator fails to illu-
minate GREEN A-1 shall immediately position LO,
TANKING (PANEL 1) SYSTEM POWER switch
to OFF and announce the malfunction and action

I. (A-1) LO, TANKING POWER

The MCCC shall direct M-1 to proceed to silo level
7 and standby at topping prefab to report the posi-

2. (C) M-I, PROCEED TO TOPPING PREFAB

When the M-1 is in position at topping prefab
the MCCC shall direct A-1 to position LO, TANK-

3. (C) A-1, LO;, TANKING POWER ON

The MCCC shall direct M-1 to report position of
valve L-60. If valve L-60 is reported closed, abort

4. (C) M-1, REPORT POSITION OF L-60

The MCCC shall direct A-1 to position LO, TANK-
ING (PANEL 1) SYSTEM POWER switch to
OFF and M-1 to return to the LCC. When M-1
returns to the LCC the MCCC shall direct A-1 to

5. (C) A-1, LO, TANKING POWER OFF
6. (C) M-1, RETURN TO LCC

7. (C) A-1, LO, TANKING POWER ON

taken to the MCCC. Switching the power off the LO,
tanking panel stops any LO, loading that may be
in progress and sets the LO, loading system in pro-
per configuration for troubleshooting and malfunc-
tion correction.

OFF

tion of valve L-60 when LO, system power is turned
on.

DIRECTED

ING (PANEL 1) SYSTEM POWER switch to
ON.

DIRECTED

is required. If valve L-60 is reported open, proceed
to step 5.

DIRECTED

position LO, TANKING (PANEL 1) SYSTEM
POWER switch to ON. Normal LO, loading should
continue at this time.
DIRECTED
DIRECTED

DIRECTED
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Table 4-14. HELIUM LOAD Indicator Not Amber or Not
Green After Being Amber

The following procedures provide the means of cir-
cumventing a helium load malfunction to continue
a tactical countdown.

Gauge 301 on the helium control charging unit
(HCU) shall be observed to determine whether pres-
sure switch 321 or the automatic loading sequence

ACTION 1

Observe P.S. 321 SPHERES FULL indicator on
PLCP. If indicator is illuminated AMBER, abort
is required. Pressure switch 321 has sensed greater
than 2950 PSI and a logic malfunction has occurred
which cannot be corrected and will prevent the

1. (C) M-I, REPORT GAUGE 301 INDICATION

ACTION 2

If M-1 reports gauge 301 indicates greater than
2950 PSI, pressure switch 321 has malfunctioned and
must be jumpered to complete the helium load sum-
mary. The MCCC shall direct A-1 to proceed to the
rear of PNEUMATICS (PANEL 1), level 3, to
connect a jumper wire between pin 48 of AS8JI

1. (C) A-1, JUMPER PIN 48 OF A8J1 AND PIN | OF A8J3

ACTION 3

If gauge 301 on HCU indicates 0 PSI, automatic
helium loading has failed and will have to be man-
ually loaded. The LN, LOAD indicator on launch
control console should be illuminated GREEN prior
to positioning helium and LN, system valve switches
to ensure that liquid nitrogen is available in the sys-
tem for chilling helium during loading. The MCCC

1. (C) A-1, MANUALLY LOAD HELIUM

M-1 shall monitor gauge 301 on HCU to verify
helium load has started, as indicated by a increase
in pressure, HELIUM LOAD indicator on launch
control console should illuminate GREEN in ap-
proximately 5 minutes. If HELIUM LOAD indi-
cator fails to illuminate GREEN in approximately

2. (C) HELIUM LOAD INDICATOR

If manual loading is successful, it shall not be stopped
until READY FOR COMMIT indicator illuminated
GREEN.

3. (C) READY FOR COMMIT INDICATOR

has malfunctioned. If pressure switch 321 has mal-
functioned, it will be jumpered at the rear of PNEU-
MATICS (PANEL 1) to complete the helium load
logic summary. If automatic loading sequence has
malfunctioned, a manual helium load will be per-
formed at LN,-HELIUM (PANEL 1), level 3.

countdown from continuing. If P.S. 321 SPHERES
FULL indicator is extinguished, MCCC shall direct
M-1 to proceed to HCU on level 3 of launcher plat-
form to observe and report pressure indication on
gauge 301.

DIRECTED

and pin 1 of A8J3. HELIUM LOAD indicator should
illuminate GREEN after jumper wire is installed. If
HELIUM LOAD indicator fails to illuminate
GREEN, abort is required. Prior to initiating abort,
A-1 shall remove installed jumper wire and return
to the LCC with M-1.

DIRECTED

shall direct A-1 to proceed to LN,-HELIUM
(PANEL 1), level 3, to manually load helium as
follows: (a) Position valve switches 7, 13, 14, 26,
37, 213, 215, 52, and 54 to Open. (b) Position all
other valve switches to CLOSED. (c) Position
LOCAL REMOTE switch to LOCAL.

DIRECTED

5 minutes and pressure gauge 301 indicates pressure
stabilized at less than 2950 PSI, abort is required.
Prior to initiating abort, A-1 shall position LN,-
HELIUM (PANEL 1) LOCAL REMOTE switch
to REMOTE and return with M-1 to the LCC.

GREEN

GREEN
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Table 4-14, HELIUM LOAD Iindicator Not Amber or Not
Green After Being Amber (CONT)

ACTION 3 (CONT)

A-1 shall position LOCAL REMOTE switch on
LN,-HELIUM (PANEL 1) to REMOTE when
READY FOR COMMIT indicator is illuminated

4. (C) A-1, PLACE LN,-HELIUM SWITCH TO REMOTE

GREEN and 6 minutes have leapsed since LOCAL
REMOTE switch was placed in LOCAL.

DIRECTED

Return personnel to LCC and continue countdown as required.

5. (C) COUNTDOWN

CONTINUED

Table 4-15. HYD-PNEU & LN,-HE READY Indicator Not Green

The following procedures provide the means of cir-
cumventing a pressure switch malfunction or low
pressure condition in the helium control charging
unit (HCU) to continue a tactical countdown.

If HYD-PNEU & LN,-HE READY indicator fails
to illuminate GREEN and all other indicators neces-

ACTION 1

Observe P.S. 328 HCU SOURCE OK indicator on
PLCP. If indicator is illuminated AMBER, abort is
required. Pressure switch 328 has sensed greater
than 4500 PSI and a logic malfunction has occurred
which cannot be corrected and will prevent the count-
down from continuing. If P.S. 328 HCU SOURCE
OK indicator is extinguished, MCCC shall direct
A-1 to proceed to rear of PNEUMATICS (PANEL

1. (C) A-1, JUMPER PINS 34 AND 50 OF A10J2

sary for this summary condition are illuminated
GREEN, the probable cause is a failure of pressure
switch 328 in the HCU or a low pressure in inflight
helium bottle NO. 2. Pressure switch 328 is jum-
pered at the PNEUMATICS (PANEL 3). This
should complete the HY D-PNEU & L N;,-HE
READY indicator logic summary.

3), level 3, to connect a jumper wire between pin
34 and pin 50 of A10J2. HYD-PNEU & LN,-HE
READY indicator should illuminate GREEN after
the jumper wire is installed. If the indicator fails to
illuminate GREEN, abort is required. Prior to initi-
ating abort, A-1 shall remove installed jumper wire
and return to the LCC.

DIRECTED

Table 4-16. Launcher Platform Fails to Lower

The following procedures provide the means of
returning the launcher platform and missile to a safe
configuration when the launcher platform fails to
lower automatically after abort start.

A missile lifting sequence 11 failure can be identified
by ABORT COMPLETE indicator illuminated
AMBER (abort sequence has started) and SITE
HARD indicator extinguished (no launcher platform
down motion) or ABORT EXTERNAL indicator
extinguished (no launcher platform not down and
locked). If manual lowering of the launcher plat-
form is unsuccessful, throublshooting shall be ac-

complished. When lowering the launcher platform,
opening and closing the boiloff valve shall be accom-
plished as in a normal abort sequence.

(b)) e i WARNING l

Regardless of LP position, if boiloff valve is
closed, immediately depress EMERGENCY
pushbutton. After LO, tank pressure decreases
to phase 11, depress AUTOMATIC pushbutton.
Enable boiloff valve periodically to relieve pres-
sure when LO, tank pressure increases to 12
PSI proceed to action 1.

Changed 15 April 1964
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Table 4-16. Launcher Platform Fails to Lower (CONT)

If the launcher platform is within 33 inches of the
up and locked position, the pressurization system
must be in automatic and LO, tank pressure greater

ACTION 1

The MCCC shall direct M-1 to position RESET
PROGRAMMER key switch on CSMOL to ON.
This prevents the automatic sequence from being

. (C) M-1, RESET PROGRAMMER KEY ON

4

; CAUTION

If HYDRAULIC 40 HP PUMP PRESSURE
indicator on CSMOL fails to illuminate
GREEN, depress HYDRAULIC 40 HP
PUMP OFF pushbutton. The 40 HP pump
or a pressure switch has malfunctioned or a
line has ruptured or is leaking. If boiloff will
impinge on tension equalizer it must be
sprayed with water or the missile enclosure
purge unit (MEPU) must be extended.
The hydraulic line or valve malfunction must
be corrected prior to activating the system.
Proceed to action 4 if the above condition
has occurred and boiloff will impinge on
the tension equalizer. Proceed to action 5
if the above condition has occurred and boil-
off will not impinge on the tension equalizer.

The MCCC shall direct M-1 to manually lower
launcher platform at CSMOL: (a) Depress HY-
DRAULIC 40 HP PUMP ON pushbutton (if pump
is off). (b) Observe HYDRAULIC 40 HP PUMP
PRESSURE indicator is illuminated GREEN, (c)

2. (C) M-1, MANUALLY LOWER LAUNCHER PLATFORM

ACTION 2

When launcher platform is verified as down and
locked, MCCC shall direct M-1 to position RESET
PROGRAMMER key switch on CSMOL to OFF.

1. (C) M-1, RESET PROGRAMMER KEY OFF

All crew members will use T.0. 2-M-HGM]16F-
ICL-1 through T.O. 21M-HGM16F-1CL-5 to moni-
tor the abort sequence. If the automatic abort se-
quence does not start or fails to continue, as indi-

2. (C) CREW, MONITOR ABORT

than 8 PSI before the launcher platform can be
lowered. P.S. 326 LO, OVER 8 PSI indicator on
PLCP must be illuminated AMBER.

activated during a manual operation, malfunction
isolation operation, or when pneumatic test set
(PTS) is connected.

DIRECTED

Depress stop pushbutton. (d) Depress DOWN RUN
pushbutton.

If launcher platform down motion is observed or
launcher platform is verified as down and locked,
perform action 2. Normally the launcher platform is
verified as down and locked by observing DOWN
COMPLETED RUN AND LOCKED indicator on
CSMOL is illuminated GREEN, or by observing
either LO, DISCONNECT MATED SWITCH “A”
or LO, DISCONNECT MATED SWITCH “B”
indicator on LO, TANKING (PANEL 1) is illumi-
nated GREEN. If after observing CSMOL and LO,
TANKING (PANEL 1) the launcher platform posi-
tion cannot be positively determined, visually observe
launcher platform to determine the down-and-locked
status. To visually determine that the launcher plat-
form is down and locked, MCCC shall direct A-1
and M-1 to proceed to launcher platform level 2
and observe that the main locks are extended and
fully engaged to the downlock strikers. If no launcher
platform motion is observed and launcher platform
is not up and locked, proceed to action 3. If no
launcher platform motion is observed and launcher
platform is up and locked, proceed to action 5.

DIRECTED

This will allow the automatic abort sequence to con-
tinue.

DIRECTED

cated by LO, DRAIN COMPLETE indicator re-
maining extinguished, perform manual abort (table
4-10, action 2).

.. DIRECTED
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Table 4-16. Launcher Platform Fails to Lower (CONT)

ACTION 3

If launcher platform cannot be lowered, MCCC shall
direct M-1 to manually raise launcher platform at
CSMOL: (a) Depress LAUNCHER PLATFORM
STOP pushbutton to erase down run command. (b)
Depress UP RUN pushbutton. If launcher platform
cannot be raised and boiloff will impinge on tension

I. (C) M-1, MANUALLY RAISE LAUNCHER PLATFORM

ACTION 4

I WARNING I

LO; tank pressure must be relived each time
tank pressure increases to 12 PSI by de-
pressing EMERGENCY pushbutton even
if tension equalizer is impinged. Depress
AUTOMATIC pushbutton immediately after

LO, tank pressure decreases to phase IL

I. (C) A-1, SPRAY TENSION EQUALIZER OR EXTEND MEPU

A-1 shall notify MCCC when tension equalizer is
being sprayed or the MEPU is extended. MCCC

2. (C) REPORT THAT TENSION EQUALIZER
IS BEING SPRAYED OR MEPU IS EXTENDED

ACTION 5

The MCCC shall direct deputy to depress EMER-
GENCY pushbutton on launch control console to
open the boiloff valve and relieve LO, tank pressure.

1. (C) DEPUTY, DEPRESS EMERGENCY PUSHBUTTON

Although the helium control charging unit (HCU)
should pressurize the missile fuel tank for approxi-
mately 72 hours, MCCC should request PTS to
stand by. Normally the PTS would not be connected
at this time because the boiloff valve is open and

2. (Deleted)

equalizer, spray tension equalizer or extend MEPU
(action 4). If launcher platform can be raised, or if
launcher platform cannot be raised and boiloff will
not impinge on tension equalizer, depress EMER-
GENCY pushbutton (action 5).

DIRECTED

I WARNING .

If water is not available to spray tension
equalizer, or MEPU is not available, do not
proceed with step 1.

The MCCC shall direct A-1 to the silo cap to spray
the impinged area of tension equalizer with water
or to extend MEPU prior to opening boiloff valve.
This is necessary to prevent the tension equalizer
from being crystalized by gaseous oxygen.

DIRECTED

shall proceed to action 5.

RECEIVED

Deputy shall observe PRESSURE MODE indicator
illuminates RED.

DIRECTED

missile fuel tank pressures are being maintained by
the HCU. If troubleshooting procedures in step 4
are successful, the launcher platform can be lowered
into the down and locked position and an automatic
abort continued without connecting PTS.

Changed 15 April 1964
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Table 4-16. Launcher Platform Fails to Lower (CONT)

ACTION 5 (CONT)

i CAUTION f

The LAUNCHER PLATFORM STOP
pushbutton CSMOL must be depressed prior
to troubleshooting the missile lifting system
(MLS) if a manual drive has been attemped.

3. (C) M-I, DEPRESS LAUNCHER PLATFORM STOP PUSHBUTTON

The MCCC shall direct M-1, and A-1 if available,
to troubleshoot MLS. M-1 shall kept MCCC in-

4. (C) M-1. A-1, TROUBLESHOOT MLS

ACTION 6

M-1 shall perform only those steps necessary to
correct the malfunction. An attempt to drive the
launcher platform may be made, using procedures
contained in action 7, whenever the malfunction
has been, or is believed to be, corrected.

If the launcher platform is within 33 inches of the
up and locked positioned, M/L STOP indicator on
CSMOL must extinguish after AUTOMATIC push-
button is depressed and LO, tank pressure is greater

DIRECTED

formed of the results of troubleshooting.

DIRECTED

than 8 PSI before the lowering sequence will begin.
If M/L STOP indicator fails to extinguish after LO,
tank pressure is greater than 8 PSI, pressure switch
326, LO, tank pressure greater than 8 PSI, has failed.
This prevents a missile lift go signal. The missile lift
go relay is energized by connecting a jumper wire
between pins 17 and 30 of terminal board 8 in
electrical missile lifting control system chassis A-2
on level 1. Omit step 1 if launcher platform is below
33 inches of the up and locked position.

I. (C) M-1, A-1, VERIFY M/L STOP INDICATOR

EXTINGUISHED OR RED

M-1 shall: (a) Observe 40 HP pump and determine
that it is running. The ACCUM. PRESSURE SYS-
TEM gauge on local control hydraulic panel shall be
observed for a minimum indication of 2700 PSI.
(b) If launcher platform failed to lower due to loss
of 40 HP pump pressure, ensure that no hydraulic
leaks or ruptures exist prior to starting the 40 HP
pump. If HYDRAULIC 40 HP PUMP PRESSURE
indicator is extinguished and ACCUM. PRESSURE
SYSTEM gauge indicates greater than 2700 PSI,
a pressure switch failure should be suspected. M-1

DIRECTED

shall proceed to electrical missile lifting control sys-
tem cabinet A1A2 and install a jumper wire from
terminal board 4, pin 24 to terminal board 8, pin
18. M-I shall then verify that HYDRAULIC 40
HP PUMP PRESSURE indicator on local control
hydraulic panel is illuminated. (¢) If 40 HP pump
will not start, reset 40 HP pump circuit breakers on
MLS motor control center and attempt to restart
the pump at local control hydraulic panel. If hydrau-
lic pressure is below 2700 PSI, continue trouble-
shooting.

2. (C) M-1, VERIFY HYDRAULIC 40 HP PUMP 1S ON AND ACCUM.

PRESSURE SYSTEM GAUGE INDICATES 2700 PSI

DIRECTED
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Table 4-16: Launcher Platform Fails to Lower (CONT)

ACTION 6 (CONT)

M-1 shall proceed to fault tape register on electrical
missile lifting control system, level 1, and remove
tape, then continuc troubleshooting. If troubleshoot-

3. (C) M-1, REMOVE FAULT TAPE

M-1 shall: (a) Observe 28 VOLT DC SUPPLY IN
USE indicators on MLS motor control center, level
1, and determine that one 28 VOLT DC SUPPLY
IN USE indicator is illuminated and that 28 volts

4. (C) M-1, VERIFY ONE 28 VDC SUPPLY IN USE INDICATOR ILLUMINATED

M-1 shall reset LAUNCHER PLATFORM DRIVE
MOTOR circuit breaker on MLS motor control cen-
ter, level 1. If circuit breaker will reset, proceed to

5. (C) M-1, RESET LAUNCHER PLATFORM

DRIVE MOTOR CIRCUIT BREAKER

M-1 shall reset all tripped circuit breakers on electri-
cal missile lifting control system circuit breaker
chassis A3A1.

6. (C), RESET TRIPPED CIRCUIT BREAKERS

M-1 shall observe REGULATED POWER SUPPLY
POWER switch in MLS drive assembly cabinet NO.

7. (C) M-1, REGULATED POWER SUPPLY POWER SWITCH ON

M-1 shall observe POWER ON indicator in MLS
drive assembly cabinet NO. 1, level 1,'and ensure

8. (C) M-1, VERIFY POWER ON INDICATOR ILLUMINATED

M-1 shall proceed to launcher platform drive as-
sembly cabinet NO. 2, level 1, and depress thermal

8A. (C) M-1, RESET THERMAL OVERLOAD RELAYS OL-1 AND OL-2

ing fails to correct the malfunction, examine tape
printout and troubleshoot in accordance with T.O.
2IM-HGM16F-2-23.

DIRECTED
is being supplied to the MLS. (b) If both 28 VOLT

DC SUPPLY IN USE indicators are extinguished,
troubleshooting is required.

DIRECTED

step 6. If circuit breaker will not reset, troubleshoot-
ing is required.

DIRECTED

DIRECTED

1, level 1, and ensure that switch is ON.

DIRECTED

that indicator is illuminated. If POWER ON indi-
cator is extinguished, replace the 2-ampere fuse.

DIRECTED

overload relay OL-1 and OL-2 reset pushbuttons
to enable the drive motor contactors.

DIRECTED

M-1 shall proceed to overspeed control box, level 1, and depress RESET pushbutton. This will reset the

indicator.

9. (C) M-1, DEPRESS RESET PUSHBUTTON (OVERSPEED CONTROL BOX)

If OVERSPEED CONTROL OPERATE indicator
on overspeed control box is extinguished, M-1 shall
proceed to step 11. If OVERSPEED CONTROL
OPERATE indicator remains illuminated, M-1

10. (C) M-1, DISCONNECT CABLES FROM OVERSPEED CONTROL BOX ... .. .

.. DIRECTED
shall disconnect cables: (a)-907U16A27P02 .(b)

907U16A27P03. (c) 907U16A27P04. (d)
907U16A27P05.

DIRECTED
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Table 4-16. Launcher Platform Fails to Lower (CONT)

ACTION 6 (CONT)

M-1 shall proceed to MLS drive assembly, level 1,
and determine if drive coupling is engaged and
locked. The drive coupling is engaged and locked
if the coupling cannot be moved in the opposite
direction and the hydraulic cylinder is extended with

I1.  (C) M-1, VERIFY DRIVE COUPLING POSITION

If drive coupling is not engaged and locked, M-1
shall (a) Position circuit breaker CB-16 on electrical
missile lifting control system circuit breaker chassis
A3Al to off, de-energizing the coupling shift solenoid
valve. (b) Slightly rotate the flexible coupling be-
tween the low speed motor and the auxiliary speed
decrease to allow the coupling gear teeth to align with
the teeth of the main speed decreaser shaft. Manual
engagements may be attempted at this time, if the
coupling is not locked in the disengaged position,

12. (C) M-1, ENGINE DRIVE COUPLING

M-1 shall observe drive coupling engaged limit
switch and determine if limit switch is actuated. If
limit switch is actuated, M-1 shall proceed to step

approximately 1-11/16 inch of the drive hub next
to the main speed decreaser exposed. If drive coupl-
ing is engaged and locked, M-1 shall proceed to
step 13. If drive coupling is not engaged and locked,
M-1 shall proceed to step 12.

. DIRECTED

by shifting the coupling toward the auxiliary speed
decreaser until the coupling locks in the engaged posi-
tion. (c) Position Circut breaker CB-16 to ON.
(d) Restart 40 HP pump by depressing HYDRAU-
LIC 40 HP PUMP ON pushbutton on local control
hydraulic panel or CSMOL. If the drive coupling
was not manually engaged during step (b), automatic
engagement should take place when manual drive
down of the launcher platform is attempted.
(Action 7)

DIRECTED

14. If limit switch is not actuated, M-1 shall insert
spacer or tape the limit switch closed.

13. (C) M-I, VERIFY DRIVE COUPLING ENGAGE LIMIT SWITCH ACTUATED . DIRECTED

M-1 shall proceed to MLS drive cabinet NO. 2,
level 1, and disconnect wire- 53-1 from 4TB. This
will result in circumventing a failure of the slow
motor blower fan limit switch which would keep

14. (C) M-1, DISCONNECT WIRE 53+1 FROM 4TB

ACTION 7

The MCCC shall direct M-1 to manually lower
launcher platform at CSMOL: (a) Position RESET
PROGRAMMER key switch to ON. (b) Depress
HYDRAULIC 40 HP PUMP ON pushbutton if
pump is off. (¢) Verify HYDRAULIC 40 HP
PUMP PRESSURE indicator is illuminated
GREEN. (d) Depress DOWN RUN pushbutton.

I. (C) M-1, MANUALLY LOWER LAUNCHERPLATFORM

the slow motor contactors from closing. After re-
moving wire, attempt 2 manual drive of the launcher
platform.

DIRECTED

If launcher platform will not lower, M-1 shall depress
LAUNCHER PLATFORM STOP pushbutton on
CSMOL and MCCC shall direct M-1 and A-1 to
troubleshoot MLS. If launcher platform lowers
(DOWN COMPLETED RUN AND LOCKED in-
dicator on CSMOL illuminates), MCCC shall pro-
ceed to action 8.

DIRECTED
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Table 4-16. Launcher Platform Fails to Lower (CONT)

ACTION 8

The MCCC shall direct M-1 to position RESET PROGRAMMER key switch on CSMOL to OFF

to reinitiate the automatic abort sequence.

. (C) M-1, RESET PROGRAMMER KEY OFF .

DIRECTED

The MCCC shall direct crew members to monitor abort sequence.

2. (C) CREW, MONITOR ABORT

DIRECTED

Table 4-17. Boiloff Valve Failure to Open During Abort

This table contains procedures to follow in the
event that the boiloff valve fails to open when the
EMERGENCY pushbutton is depressed. Failure
of the boiloff valve to open when the EMERGENCY
pushbutton is depressed is indicated by no decrease
in LO, tank pressure or lack of boiloff as observed
on TV monitor. If boiloff valve fails to open when
EMERGENCY pushbutton is depressed, and abort
has not been initiated, MCCC shall immediately
depress ABORT pushbutton.

ACTION 1

1. (C) ABORT

The pressurization system must be in automatic
mode during the first 33 inches of down travel of
the launcher platform. If or when the launcher plat-

form has reached 7'2 feet of the uplocks, deputy
shall cycle AUTOMATIC and EMERGENCY push-
buttons twice in an attempt to open the boiloff
valve.

2. (D) CYCLE AUTOMATIC AND EMERGENCY PUSHBUTTONS

| WARNING l

If boiloff valve fails to open during abort,
loss of missile may occur due to overflow
of LO, into the pressurization duct and air-
borne relief valve.

Under certain conditions of temperature, humidity,
and wind velocity with the boiloff valve failed closed,
heat input to the missile LO, tank can cause LO,
to overflow into the missile pressurization duct and
cause the airborne LO, tank pressure relief valve to
fail in the open position. If this occurs, GO, or LO,
may be exhausted into the MEA through the failed
airborne relief valve.

INITIATED

{ CAUTION }

If the boiloff valve fails to open after per-
forming step 2, immediately return the pres-
surization system to AUTOMATIC MODE.
The pressurization system must be returned
to AUTOMATIC MODE before fuel tank
pressure decreases below 56 PSI.

ACCOMPLISHED
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Table 4-17. Boiloff Valve Failure to Open During Abort (CONT)

ACTION 1 (CONT)

i CAUTION |

If the boiloff valve opens when the pres-
surization system is cycled while performing
step 2, allow automatic abort to continue.
Do not proceed to step 3.

If the attempt to open the boiloff valve fails, the
automatic drive of the launcher platform shall be

3. (C) M-1 STOP LAUNCHER PLATFORM AND DRIVE DOWN MANUALLY

When the launcher platform is down and locked,
as indicated by DOWN COMPLETED RUN AND
LOCKED indicator on CSMOL illuminating GREEN
or by visual observation, the pressurization system

4. (C) DEPUTY, DEPRESS EMERGENCY PUSHBUTTON

After the emergency pushbutton has been depressed
immediately start a manual drain of LO, to enlarge
the ullage space in the tank. Manual drain shall be
continued for ten minutes. At MCCC direction to
start manual LO, drain, A-1 shall: (a) Position
LOCAL REMOTE switch on LO, TANKING
(PANEL 1) to LOCAL. (b) Position L-16 valve
switch to OPEN. Observe DRAIN VALVE L-16

5. (C) A-1, START LO, DRAIN

As soon as LO, drain has started the silo overhead
doors shall be manually closed and the crib unlocked.
This will allow stretch to be applied to the missile
after ten minutes of LO, drain. At MCCC direction
to close silo doors, M-1 shall: (a) Depress silo
DOORS CLOSE pushbutton and hold for 30-sec-
onds. The silo doors will not start closing until a
30-second warning delay period is completed. When
SILO DOORS OPEN indicator extinguishes or
observing on TV silo doors closing, SILO DOORS

6. (C) M-1 CLOSE SILO DOORS & UNLOCK CRIB

While the doors are closing personnel should pre-
pare to put the missile in emergency stretch. When
LO, has .drained for 10 minutes, drain valve L-16
(or L-1 if used) shall be closed to stop drain. At

7. (C) A-1, CLOSE L-16 (OR L-1 IF USED)

stopped and manual lowering accomplished. This
will stop the down-and-locked signal to the launch
control logic, prevent the pressure system control
from automatically controlling missile tank pressures,
and prevent an automatic LO, drain,

At direction of MCCC, M-1 shall stop, then lower
the launcher platform manually at CSMOL: (a)
Position RESET PROGRAMMER key switch to
ON. (b) Depress DOWN RUN pushbutton.

DIRECTED

shall be placed in emergency mode. At MCCC
direction the Deputy shall depress the emergency
pushbutton.

DIRECTED

indicator illuminated GREEN., If indicator is not
illuminated GREEN, position L-16 valve switch to
CLOSE and position L-1 valve switch to OPEN
and observe FINE LOAD VALVE L-1 indicator
illuminated GREEN. (c¢) Position A/B F&D valve
switch to OPEN. Observe AIRBORNE FILL &
DRAIN VALVE indicator illuminated GREEN.

DIRECTED

CLOSE pushbutton will be released. The closing
cycle will continue until doors are fully closed. (b)
Observe SILO DOORS CLOSE indicator illuminates
GREEN, indicating silo doors are closed. (c¢) De-
press CRIB HORIZONTAL UNLOCK pushbutton.
(d) Observe CRIB HORIZONTAL UNLOCK indi-
cator illuminated GREEN. (e) Depress CRIB VER-
TICAL UNLOCK pushbutton. (f) Observe CRIB
VERTICAL UN L O CK indicator is illuminated
GREEN.,

DIRECTED
MCCC direction, A-1 shall close valve L-16 (or

L-1 if used by positioning L-16 (or L-1) valve switch
on LO, TANKING (PANEL 2) to CLOSE.

. DIRECTED
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Table 4-17. Boiloff Valve Failure to Open During Abort (CONT)

ACTION 1 (CONT)

| WARNING l

While placing missile in stretch open L-16
to lower LO, tank pressure as required to
maintain LO, tank pressure at least 20 PSI
less than fuel tank pressure. The fuel raise
and lower pushbutton are not effective at
this time.

8. (C) CREW, PLACE MISSILE IN STRETCH . ... ...

Immediately after missile is in stretch and the crew
shall return to the LCC, manual LO, drain shall
be initiated again by opening drain valve L-16 (or
L-1 if used). Manual drain shall continue for 20

9. (C) A-1, OPEN L-16 (OR L-1 IF USED)

Start timing LO, drain sequence when L-16 is
opened. Allow drain to continue for 20 minutes. At
MCCC direction, A-1 shall position L-16 (or L-1

10. (C) A-1, CLOSE L-16 (OR L-1 IF USED)

When LO, drain has been stopped LO, tank pres-
sure shall be lowered to approximately 4 PSI. At
MCCC direction to lower LO, tank pressure to
approximately 4 PSI, A-1 shall: (a) Position N-60

1. (C) A-1, LOWER LO; TANK PRESSURE TO 4 PSI

After the LO, tank pressure has been lowered to
approximately 4 PSI the MCCC shall direct M-1 to

12.  (C) M-1, RESET PROGRAMMER KEY OFF ... ... . .. .

After the reset programmer key switch has been
positioned to OFF the fuel raise and lower push-
buttons are enabled. At MCCC direction to raise fuel

13. (C) DEPUTY RAISE FUEL PRESSURE TO 62 PSI

After the fuel tank pressure has been adjusted to
62 PSI the pressurization system shall be returned to
automatic mode. At MCCC direction the Deputy

14. (C) DEPUTY, DEPRESS AUTOMATIC PUSHBUTTON

At this time the crew shall immediately place the
missile in emergency stretch to prevent collapse of
missile in case the airborne LO, relief valve has
ruptured. At the MCCC direction the crew shall

place the missile in emergency stretch (see table 4-5).
DIRECTED

minutes. At MCCC direction, A-1 shall open valve
L-16 (or L-1 if used) by positioning L-16 (or L-1)
valve switch on LO, TANKING (PANEL 2) to
OPEN.,

DIRECTED
if used) valve switch on LO, TANKING (PANEL
2) to CLOSE.

DIRECTED

valve switch to OPEN. (b) When LO, tank pressure
reaches approximately 4 PSI, position N-60 valve
switch to CLOSE. (c) Position A/B F&D valve
switch to CLOSE.

DIRECTED

position the reset programmer key switch to OFF,
This action may allow the boiloff valve to open.

- DIRECTED

tank pressure to 62 PSI the Deputy shall depress the
fuel raise pushbutton until the fuel tank gauge indi-
cates 62 PSI.

. DIRECTED
shall depress the AUTOMATIC pushbutton. If pres-

surization system fails to return to automatic mode,
helium must be vented manually.

DIRECTED
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Table 4-17. Boiloff Valve Failure to Open During Abort (CONT)

ACTION 1 (CONT)

At MCCC direction A-1 shall position the LO, TANKING (PANEL 1) REMOTE-LOCAL switch to RE-
MOTE.

15. (C) A-1, LO; REMOTE-LOCAL SWITCH REMOTE DIRECTED
The ABORT COMPLETE indicator should illumi- abort is complete, at MCCC direction the Deputy
nate GREEN in approximately 45 minutes. When shall depress the EMERGENCY pushbutton,

16. (C) DEPUTY, DEPRESS EMERGENCY PUSHBUTTON ; .. DIRECTED
To determine if the LO, relief valve has failed LO, pressure. Remain in emergency mode. If relief valve
tank pressure shall be closely monitored for several appears normal return pressurization system to
minutes. If a noticeable decrease is observed assume automatic mode. In either instance maintenance as-
a ruptured relief valve If a ruptured relief valve is sistance is required.

suspected do not attempt to maintain LO, tank

17. (C) STATUS OF RELIEF VALVE i DETERMINED
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SECTION V

MALFUNCTION PROCEDURES
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Section V

Paragraph 5-1 to 5-15

5-1. SCOPE.

5-2. This section contains the analysis procedures
to be used by the missile combat crew to isolate mal-
functions which may be indicated on the launch con-
trol console or facilities remote control panel
(FRCP) during standby and countdown. The pro-
cedures in Section 11T and emergency procedeures in
Section IV will take precedence over this section for
analysis or actions,

5-3. MALFUNCTION ANALYSIS PRO-
CEDURES.

5-4. During a countdown, if an immediate abort
is not required, the appropriate table in this section
shall be referred to and analysis procedures in column
3 completed prior to initiating abort. The actions or
troubleshooting reference in column 4 will not be
used until after abort is complete.

5-5. During a PLX or training launch, analysis
procedures shall only be completed to the point
where silo entry is necessary prior to initiating abort.
If abort is initiated prior to complete malfunction
analysis as outlined in column 3, some or all of the
indications listed may not be present after abort is
complete.

5-6. MALFUNCTION PATCH INDICATIONS,
LAUNCH CONTROL CONSOLE.

5-7. Table 5-1 presents the malfunction analysis
procedures for abnormal indications which may ap-
pear in the malfunction patch of the launch control
console. Item numbers are in column 1, the malfunc-
tion indication is in column 2, the malfunction analy-
sis or probable cause for malfunction is in column 3,
and the action or troubleshooting reference to cor-
rect malfunction is in column 4. No actual trouble-
shooting procedures are given as the references
listed are for this purpose.

5-2

T.0. 21M-HGM16F-1

5-8. STATUS PATCH INDICATIONS, LAUNCH
CONTROL CONSOLE.

5-9. Table 5-2 presents the malfunction analysis
procedures for abnormal indications which may ap-
pear in the status patch with no other malfunction
indications on the launch control console. The col-
umn designation and use are the same as outlined
in paragraph 5-7.

5-10. COUNTDOWN PATCH INDICATIONS,
LAUNCH CONTROL CONSOLE.

5-11. Table 5-3 presents the malfunction analysis
procedures for abnormal indications which may ap-
pear during a countdown in the countdown patch on
the launch control console. The column designation
and use are the same as outlined in paragrph 5-7.
Column 3 in many cases is left blank as internal se-
quencer failures could be the only cause, and because
of the high degree of reliability of sealed relays, only
a troubleshooting reference in column 4 is given.

5-12.  FACILITIES REMOTE CONTROL PAN-
EL INDICATIONS,

5-13. Table 5-4 presents the malfunction analysis
procedures for abnormal indications which may ap-
pear on the FRCP during standby, countdown and
abort.

5-14.  Certain malfunction indications may appear
that are considered normal. These indications and
the time period when they are considered normal
are listed in column 2 under the malfunction indi-
cation. The column designation and use are the
same as outlined in paragraph 5-7.

5-15. Malfunctions which do not prohibit the initi-
ation of a tactical countdown are indicated in column
2 by the statement: Tactical countdown may be
ipitiated,



T.0. 21M-HGM16F-1 Section V
Table 5-1. Malfunction Analysis Procedures, Malfunction Patch Indicators
1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS e TN
NO. INDICATION OR PROBABLE CAUSE REFERENCE
1 400 CYCLE POWER 400-CYCLE MOTOR GEN Frequency not | 21M-HGM16F-2-6
indicator RED 400(-_%-6) CPS

MISSILE GROUND POWER (PANEL 2)
Motor generator output not 116.7 (+1.4) | 2IM-HGM16F-2-6
VAC
MISSILE GROUND POWER (PANEL 1)
GROUND AC VOLTAGE indicator RED | 21M-HGM16F-2-9
GROUND FREQUENCY indicator RED | 21M-HGM16F-2-9

2 28 VDC POWER POWER SUPPLY DISTR SET Cooling fan | A tactical countdown

indicator AMBER not operating may be initiated.
T.0. 35C3-3-39-2

AMPERE HOURS meter indicating greater | 21M-HGM16F-2-6
than 40 ampere hours discharge
BATTERY DISCHARGED indicator 21M-HGM16F-2-6
FLASHING RED

3 28 VDC POWER POWER SUPPLY DISTR SET

indicator RED

DC voltmeter not indicating 29.5 (+1.1)
VDC

MISSILE GROUND POWER (PANEL 2)
Standby bus voltage not 29.5 (+1.5) vDC
MISSILE GROUND POWER (PANEL 1)

GROUND DC VOLTAGE indicator RED

21M-HGM16F-2-6

21M-HGM16F-2-6

21M-HGM16F-2-9




Section V T.0. 2IM-HGM16F-1
Table 5-1. Malfunction Analysis Procedures, Malfunction Patch Indicators (CONT)
1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS RO
NO. INDICATION OR PROBABLE CAUSE REFERENCE
4 MISSILE INVERTER NOTE
Indicator RED The malfunction indication will appear dur-
ing a countdown only. Malfunction analysis
NOTE must be accomplished within 4 minutes
If indication appears after the malfunction indication appears, as
prior to commit start, analysis indications will extinguish when the
delay commit start un- inverter shuts down after the 4-minute
til the malfunction in- period.
dication extinguishes,
then initiate commit.
MISSILE GROUND POWER (PANEL 2)
Inverter output not 115.3 (i].él) VAC 21M-HGM 16F-2-6
MISSILE GROUND POWER (PANEL 1)
INTERNAL AC VOLTAGE indicator 21M-HGM16F-2-9
RED
INTERNAL FREQUENCY indicator 21M-HGM16F-2-9
RED
5 GUIDANCE FAIL During standby, guidance has been on mem- | A tactical countdown
indicator AMBER ory longer than 30 minutes due to a nuclear | may be initiated
blast
During countdown, a marginal MGS mal- | Continue countdown
function has occurred
6 | GUIDANCE FAIL LAUNCH CONTROL CONSOLE Position MGS POWER
indicator RED POD AIR CONDITIONING switch on MISSILE
indicator AMBER ek iseiass
- (PANEL 1) to OFF
COUNTDOWN GROUP
Fuse holder(s) illuminated 21M-HGM 1 6F-2-4
Malfunction indicator(s) illuminated
RED
5-4 Changed 15 April 1964



T.0. 21M-HGM16F-1 Section V
Table 5-1. Malfunction Analysis Procedures, Malfunction Patch Indicators (CONT)
1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS B .
NO. INDICATION OR PROBABLE CAUSE REFERENCE
7 R/V SAFE indicator RED| PRELAUNCH MONITOR
NOTE A&F SAFETY BAD and(or) WAR Immediately notify re-
Prelaunch monitor HEAD SAFETY BAD indicators RED | entry vehicle personnel
panel power switch
must be on to check R/V SAFE indicator RED I IN-RV4F-16
indications on pre
launch monitor panel. RE-ENTRY VEHICLE (PANEL 1)
R/V SAFE indicator RED 21M-HGM16F-2-9
8 AUTOPILOT FAIL AUTOPILOT (PANEL 1) Continue countdown
indicator AMBER
GYRO FINE HEATERS indicator 21M-HGM16F-2-5
AMBER
9 AUTOPILOT FAIL AUTOPILOT (PANEL 1)

indicator RED

NOTE
Those indications marked, (C/D) appear
only when the countdown bus is energized.

Those indications marked (A/P TEST)
appear after autopilot test has started and
remain until the countdown bus is de- ener-
gized.

F/P SAFE indicator RED

RATE GYRO TEMP MONITOR indicator
RED

GYRO FINE HEATERS indicator RED
F/P Zero indicator RED (C/D)
ENGINE POSITION indicator RED (C/D)

GYRO SPIN MOTORS indicator RED
(A/P TEST)

SIGNAL AMPLIFIERS indicator RED
(A/P TEST)

21M-HGM 16F-2-5

21M-HGM16F-2-5

21M-HGM16F-2-5

21M-HGM16F-2-5

21M-HGM16F-2-5

21M-HGM16F-2-5

21M-HGM16F-2-5

5-5



Section V

T.0. 2IM-HGMI16F-1

Table 5-1. Malfunction Analysis Procedures, Malfunction Patch Indicators (CONT)

AMBER

1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS ROUBL RO NG
NO. INDICATION OR PROBABLE CAUSE REFERENCE
10 POD AIR CONDITION- | FRCP
ING indicator AMBER
MISSILE POD AIR CONDITIONER | Table 5-4
MALFUNCTION indicator RED
11 IN FLIGHT HE SUPPLY| PSMR
LOW indicator AMBER
AIRBORNE HELIUM SUPPLY NO. 1| Continue countdown
NOTE gauge less than 3600 PSI and AIR-
This indication will ap- BORNE HELIUM SUPPLY NO. 2
pear during countdown gauge less than 4000 PSI
only.
Helium leak evident 21M-HGM 1 6F-2-8
12 IN FLIGHT HE SUPPLY| PSMR
LOW indicator RED
AIRBORNE HELIUM SUPPLY NO. 1 | Check for leak in helium
and NO. 2 gauges less than 1450 PSI system using T.O. 21M-
HGM16F-2-8
13 FUEL LEVEL indicator | During countdown, missile fuel tank high | Continue countdown

transducer B has failed or missile fuel level
is too high.

During standby, missile fuel tank high trans-
ducer B has failed during a local control
check of missile fuel tank level or missile
fuel level is too high.

2IM-HGM16F-2-12

5-6
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Table 5-1. Malfunction Analysis Procedures, Malfunction Patch Indicators (CONT)

1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS TROS(B:BE%EIO%%NG
NO. IND N
ICATIO OR PROBABLE CAUSE REFERENCE
14 LO, LEVEL SENSING A single transducer failure has occurred in | Continue countdown
indicator AMBER the missile LO, tank at one or more levels
NOTE

Malfunction indication
can appear in count-
down only and will
automatically extin-
guish after 2 minutes
of rapid LO, load.

15 LO, LEVEL SENSING A double ttransducer failure on one or more | If RAPID LO, LOAD

indicator RED levels of the missile 1O, tank has occurred. | indicator illuminates
GREEN and FINE LO,
NOTE LOAD indicator illumi-
Malfunction indication nates AMBER, continue
can appear in count- countdown.

down only and will au-
tomatically extinguish
after 2 minutes of rap-

id LO, load.
16 NUCLEAR BLAST BLAST DETECTION CABINET
indicator AMBER | WARNING '

Actual nuclear blast detected Do sot stirt conmbit

sequence until after
ground shock has

passed.
Blast detection cabinet malfunction SACCEM 35R-1-252
FACILITY INTERFACE CABINET SACCEM 35R-1-252

Relay TR-4 de-energized
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T.0. 21M-HGM16F-1

Table 5-1. Malfunction Analysis Procedures, Malfunction Patch Indicators (CONT)

1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS TROﬁgziE(;]:IOC())I}FING
NO. INDICATION OR PROBABLE CAUSE REFERENCE
17 MISSILE LIFT FAIL HYD LCCAL CONTROL PANEL
indicator RED
NOTE NOT RECHARGED indicator RED 21M-HGM 16F-2-23
Analysis procedures
for this malfunction MISSILE LIFTING LOGIC UNIT-A4A2
are valid during stand-
by and countdown un- LAUNCHER STATUS indicator RED | 2IM-HGM16F-2-23
til missile lift commit
start.
18 RESPONDER MODE Cabling or switches not completely in | 2IM-HGM16F-2-9
indicator RED STANDBY or not completely in RESPON-
DER mode. NOTE
Do not initiate count-
town.
19 THRUST SECTION FACILITIES TERMINAL CABINET

HEATERS indicator
AMBER
NOTE
This indication will
appear in countdown
only.

NO. 2

PF-70 RUN indicator extinguished

Continue countdown.

SACCEM 21-SM65F-2-
20-*

* Use the manual applicable to the base of operation

5-8
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T.0. 2IM-HGM16F-1 Section V
Table 5-2. Malfunction Analysis Procedures, Status Patch Indicators
1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS TROGEIECSH:IO%I}FING
NO. INDICATION OR PROBABLE CAUSE REFERENCE
1 ENGINES AND ENGINE (PANEL 2)
GROUND POWER
indicator RED
SYSTEM IN STANDBY indicator extin- | 21M-HGM |6F-2-9
guished
MISSILE GROUND POWER (PANEL 1)
SYSTEM IN STANDBY indicator extin- | 21M-HGM16F-2-6
guished
2 FLIGHT CONTROL and| PRELAUNCH MONITOR (PANEL
R/V indicator RED POWER ON)
115 VAC POWER ON indicator extin- | 11N-RV4F-16
guished
COUNTDOWN GROUP
MGS CHECKDOWN COMPLETE 21M-HGM | 6F-2-4
indicator extinguished
3 HYD PNEU & LN,-HE PLCP (Standby only)

indicator RED

VALVE 308 CLOSED indicator NOT
AMBER

VALVE 305 indicator NOT AMBER

VALVE 119 LO, PHASE | & 2
indicator NOT GREEN

VALVE 117 FUEL PHASE |
indicator NOT GREEN

VALVE 108 and VALVE 107
indicator NOT GREEN

VALVE 50 OPEN indicator NOT
GREEN

2IM-HGM16F-2-8

21IM-HGM16F-2-8

2IM-HGM16F-2-8

21M-HGM16F-2-8

21M-HGM16F-2-8

21M-HGM16F-2-8

Changed 15 April 1964
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T.0. 21IM-HGM16F-1

Table 5-2. Malfunction Analysis Procedures, Status Patch lindicators (CONT)
1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS TRog(BjiTllz%:o%IanG
NO. INDICATION OR PROBABLE CAUSE REFERENCE
3 HYD PNEU & LN,-HE PLCP (CONT)
(CONT) | indicator RED (CONT)
VALVE 52 OPEN indicator GREEN 21IM-HGM 16F-2-8
VALVE 7 indicator NOT AMBER 2IM-HGM 1 6F-2-8
VALVE 13 indicator NOT AMBER 21M-HGM 1 6F-2-8
VALVE 26 indicator NOT AMBER 21M-HGM 16F-2-8
HYDRAULICS (PANEL 1)
SYSTEM IN STANDBY indicator extin- | 21M-HGM16F-2-7
guished
PNEUMATICS (PANEL 1) (Standby
only)
AUTOMATIC VALVES READY 21M-HGM 16F-2-8
indicator extinguished
PNEUMATICS IN PHASE 1 indicator | 21M-HGM16F-2-8
extinguished
STANDBY STARTED indicator extin- | 2IM-HGM16F-2-8
guished
4 LO, & FUEL indicator LO, TANKING (PANEL 1)
RED
MAIN FILL VALVE L-7 indicator 21M-HGM 16F-2-12
NOT AMBER
LO, TANKING (PANEL 2) (Standby
only)
TOPPING TANK VENT VALVE N-4 | 2IM-HGM16F-2-12
indicator NOT GREEN
RAPID LOAD VALVE L-2 indicator 21M-HGM16F-2-12
NOT AMBER
DRAIN VALVE L-16 indicator 21M-HGM16F-2-12
NOT AMBER
FINE LOAD VALVE L-1 indicator NOT | 2IM-HGM16F-2-12
AMBER
LINE DRAIN PRES VALVE N-60 21M-HGM16F-2-12
indicator NOT AMBER
5-10 Changed 15 April 1964



!

T.O. 21M-HGM16F-1 Section V
Table 5-2. Malfunction Analysis Procedures, Status Patch lindicators (CONT)
1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS TRO‘SEEE%E oc())RTm 5
NO.
(@) INDICATION OR PROBABLE CAUSE REFERENCE
4 LO, TANKING (PANEL 2) (Standby
(CONT) only) (cont)
PROPELLANT LEVEL (PANEL 2)
SYSTEM IN STANDBY indicator extin- | 2IM-HGM16F-2-9
guished
FUEL TANKING (PANEL 2)
AIRBORNE F AND D VALVE 2IM-HGM | 6F-2-12
indicator NOT AMBER
5 FACII:[TIES & MISSILE | FACILITIES (PANEL 1)
LIFT indicator RED
SYSTEM POWER indicator extinguished | 2IM-HGM16F-2-9
Table 5-3. Malfunction Analysis Procedures. Countdown Patch Indicators
1 2 3 4
]
ITEM MALFUNCTION MALFUNCTION ANALYSIS TRO‘SEE—L‘%:[O%I‘}I'ING
NO. INDICATION OR PROBABLE CAUSE REFERENCE
1 MISSILE POWER MISSILE GROUND POWER (PANEL 1)
indicator NOT GREEN
DC MISSILE LOADS indicator RED 2IM-HGM 16F-2-6
AC MISSILE LOADS indicator RED 2IM-HGM 1 6F-2-6
2 HEATERS ON indicator FTC NO. 2

NOT GREEN

PF-70 RUN indicator extinguished
AC POWER DISTR PANEL

ENGINE VALVE HEATERS
indicator extinguished

SACCEM
21-SM65F-2-20-*

2IM-HGM 16F-2-6




Section V

T.0. 2IM-HGM16F-1

Table 5-3. Malfunction Analysis Procedures, Countdown Patch Indicators (CONT)

1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS TROSEEL%}:IO%I}FING
NO. INDICATION OR PROBABLE CAUSE REFERENCE

3 MISSILE BAT ACTIV- 2IM-HGM | 6F-2-9

ATED indicator NOT
AMBER
4 MISSILE BAT ACTIV- MISSILE GROUND POWER (PANEL 2)
ATED indicator NOT
GREEN (2 minutes after Internal DC less than 25.6 VDC | 2IM-HGM16F-2-6
countdown start)
MISSILE GROUND POWER (PANEL 1) |
INTERNAL DC VOLTAGE I 2IM-HGM16F-2-9
indicator RED
5 ENG & MISSILE POWER | ENGINE (PANEL 2)
READY indicator NOT
GREEN MISSILE POWER indicator extinguished | 21M-HGM16F-2-9
6 AUTOPILOT ON MISSILE GROUND POWER (PANEL 2)
indicator NOT AMBER
Ground Supply (Missile Loads) not 21M-HGM16F-2-6
greater than 113.0 VAC
7 AUTOPILOT ON 2IM-HGM 1 6F-2-9
indicator NOT GREEN
(4 minutes after count-
down start)

8 AUTOPILOT TEST 2IM-HGM 16F-2-9

indicator NOT AMBER
9 AUTOPILOT TEST LAUNCH CONTROL CONSOLE
indicator NOT GREEN
(90 seconds after AUTOPILOT FAIL indicator RED Table 5-1
AMBER)

10 R/V BATTERY 1 IN-RV4F-16

TEMPERATURE
indicator NOT GREEN

2IM-HGM16F-2-9

5-12




T.0. 21M-HGM16F-1 Section V
Table 5-3. Malfunction Analysis Procedures, Countdown Patch Indicators (CONT)
1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS TROGE:L%?—I[O%}’{TING
NO. INDICATION OR PROBABLE CAUSE REFERENCE
11 GUIDANCE READY 21M-HGM | 6F-2-4
indicator NOT AMBER
12 GUIDANCE READY LAUNCH CONTROL CONSOLE
indicator NOT GREEN
GUIDANCE FAIL indicator RED Table 5-1
13 FLIGHT CONTROL & LAUNCH CONTROL CONSOLE
R/V READY indicator
NOT GREEN The selected target indicator NOT 2IM-HGM 1 6F-2-9
GREEN
GUIDANCE (PANEL 1)
GUIDANCE TARGET SELECTED 21M-HGM 1 6F-2-4
indicator NOT GREEN 21M-HGM16F-2-9
R/V TARGET SELECTED indicator 1 IN-RV4F-16
NOT GREEN 2IM-HGM 1 6F-2-9
14 PNEUMATICS IN NOTE
PHASE 1I indicator If missile fuel tank
NOT AMBER (5 seconds pressure starts to in-
after countdown start) crease 5 seconds
after countdown
starts, continue
countdown.
15 PNEUMATICS IN LAUNCH CONTROL CONSOLE
PHASE 1I indicator NOT
GREEN FUEL TANK pressure gauge less than | 21M-HGM16F-2-8
53 PSI
LO, TANK pressure gauge greater than | 21M-HGM16F-2-8
17 PSI
16 HYDRAULIC PRES 21M-HGM16F-2-9

SURE indicator NOT
AMBER

3-13




Section V T.0. 21M-HGM16F-1

Table 5-3. Malfunction Analysis Procedures, Countdown Patch Indicators (CONT)

1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS TROSEEIIE%TIO%BT[NG
T
NO. INDICATION OR PROBABLE CAUSE REFERENCE
17 HYDRAULIC PRES- (Tactical)
SURE indicator NOT Section IV
GREEN (PLX)

2IM-HGM16F-2-7

18 LN, LOAD indicator (Tactical)
NOT AMBER Section 1V
(PLX)

2IM-HGM16F-2-8

19 LN, LOAD indicator (Tactical)
NOT GREEN (3 minutes Section 1V
after AMBER) (PLX)

2IM-HGM16F-2-8

20 HELIUM LOAD indicator ( Tactical)
NOT AMBER (2 minutes Section 1V
after countdown start) (PLX)

2IM-HGM 16F-2-9

21 HELIUM LOAD (Tactical)
indicator NOT GREEN Section IV
(PLX)

2IM-HGM | 6F-2-8

22 HYD-PNEU & LN,-HE ( Tactical )
READY indicator NOT Section 1V
GREEN (PLX)

21M-HGM I 6F-2-8
21M-HGM 1 6F-2-7

23 LO, LINE FILLED ( Tactical)
indicator NOT AMBER Section 1V
(PLX)

21M-HGM16F-2-12

5-14




T.0. 21M-HGM16F-1 Section V
Table 5-3. Malfunction Analysis Procedures, Countdown Patch indicators (CONT)
1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS TROSEEL_C;EO%'?[NC
)
NO, INDICATION OR PROBABLE CAUSE REFERENCE
24 LO. LINE FILLED Section 111
indicator NOT GREEN 21M-HGM 16F-2-9
25 RAPID LO, LOAD 2IM-HGM16F-2-9
indicator NOT AMBER
26 RAPID LO, LOAD 2IM-HGM16F-2-9
indicator NOT GREEN 2IM-HGM16F-2-12
27 FINE LO, LOAD 2IM-HGM16F-2-9
indicator NOT AMBER
28 FINE LO, LOAD 2 IM-HGM 16F-2-9
indicator NOT GREEN
29 LO, READY indicator LO, TANKING (PANEL 2)

NOT GREEN

AIRBORNE FILL & DRAIN VALVE
indicator NOT AMBER

2IM-HGM16F-2-12
2IM-HGM 16F-2-9
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Section V

T.0. 21M-HGM16F-1

Table 5-4. Malfunction Analysis Procedures, Facilitiecs Remote Control Panel Indicators
1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS TROSEEESHI\-IIO%I}FING
NO. INDICATION OR PROBABLE CAUSE REFERENCE
1 DIESEL GEN D-60 (D-| DIESEL ENGINE CONTROL PANEL Section 1V
61) OVERSPEED LOW
LUBE OIL PRES HI- Diesel generator exceeded specified speed | SACCEM
TEMP indicator RED limit (O V E R-SPEED indicator illumi- | 21-SM65F-2-21%
nated)
NOTE l
Indication is normal Engine lube oil pressure below specified | SACCEM
for 8 seconds as diesel limits (LOW LUBE OIL PRESS indi- | 21-SM65F-2-21%*
generator is being cator illuminated)
started
Jacket water temperature exceeded the | SACCEM
(Tactical countdown specified limit (HI-TEMP indicator illu- | 21-SM65F-2-21*
may be initiated.) minated) SACCEM
21-SM65F-2-20%
2 STORAGE AREA OXYGEN DETECTOR CABINET Section 1V
OXYGEN 19% indicator
RED Detector unit malfunction (TROUBLE | Check station indicator.
indicator illuminated) Determine the area gen-
(Tactical countdown erating alarm and per-
may be initiated.) Leak in LN., GN., or Helium system cent oxygen content. Lo-
cate and isolate leak re-
ferring to T.O. 21M-
HGM16F-2-8, T.O.
2IM-HGMI16F-2-12,
and T.0.21M-HGM 1 6F-
| 2-29-1,
3 SILO CONTROL CABIN-| FTC NO. 2 Section 1V

ET HI-TEMP indicator
RED

(Tactical countdown
may be initiated.)

Fan coil unit (FC-10) control circuit has
been interrupted (FC-10 RUN indicator
extinguished)

SILO LEVEL 3

Chilled water input to cooling coil (CC-
10) too warm (temperature indicator TI-
10 above normal)

Temperature control system coil CC-10
not operating properly (temperature indi-
cator TI-11 above normal)

SACCEM
21-SM65F-2-20-*

SACCEM

21-SM65F-2-19-#

SACCEM
21-SM65F-2-20-*

* Use the manual applicable to the base of operation
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T.0. 2IM-HGM16F-1

Section V

Table 5-4. Malfunction Analysis Procedures, Facilities Remote Control Panel Indicators (CONT)

1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS TROSEBE(;I:IO%[}I"ING
NO. INDICATION OR PROBABLE CAUSE REFERENCE

+ SILO WATER CHILLER | SILO LEVEL 4

UNITS MALFUNCTION
indicator RED

NOTE
Normal indication if
nonessential bus is de-
energized.

(Tactical countdown may
be initiated.)

Compressor head pressure high (HIGH
PRESSURE indicator illuminated)

Chilled water output temperature too cold
(CHILLED WATER TOO COLD indi-
cator illuminated)

Low oil pressure and(or) low oil level
in compressor (OIL PRESSURE LOW
indicator illuminated)

SILO LEVEL 4

Water chiller unit not operating

SACCEM
21-SM65F-2-20-#

SACCEM
21-SM65F-2-20-*

SACCEM
21-SM65F-2-20-#

Isolate cause of restricted
water in condenser water
system. SACCEM 21-
SM65F-2-20-*

INSTRUCTION AIR
RECEIVER LOW PRES-
SURE indicator RED

(Tactical countdown
may be initiated.)

INSTRUMENT AIR PREFAB

Instrument air compressors not operating
properly (gauge PI-710 less than 1100
PSI)

Leak in instrument air system (gauge
PI-710 less than 1100 PSI)

Section 1V

[solate  malfunction at
instrument air compres-
SOrS.

Locate and isolate leak
referring to SACCEM
21-SM65F-2-22-%

UTILITY WATER PRES-
SURE indicator RED

NOTE
Normal if the nones-
sential bus has been
de-energized

(Tactical countdown
may be initiated.)

HYDROPNEUMATIC TANK TK-80

Loss of air pressure TK-80
gauge PI-82 less than normal)

Water level low in TK-80 (sight gauge
LG-80 less than Ya-full

SACCEM
21-SM65F-2-22-*

SACCEM
21-SM65F-2-19-%*

* Use the manual applicable to the base of operation




Section V

T.0. 21M-HGMI16F-1

Table 5-4. Malfunction Analysis Procedures, Facilities Remote Control Panel Indicators (CONT)

1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS ool .
NO. INDICATION OR PROBABLE CAUSE REFERENCE

7 WATER STORAGE COMPLEX GRADE LEVEL

TANK HIGH LEVEL
indicator RED

(Tactical countdown
may be initiated.)

Well control system float switch (where
installed not operating properly)

SACCEM
21-SM65F-2-19-%*

OXYGEN 25% indicator
RED

Detector unit malfunction (TROUBLE
indicator illuminated)

Leak in LO; system

8 BATTERY CHARGER 48 VOLT RECTIFIER
FAILURE indicator
RED Rectifier output voltage low (output DC | SACCEM
Voltmeter not within specified limit) 21-SM65F-2-21-%*
(Tactical countdown
may be initiated.) EMCC
Loss of primary power source to 48 volt | Reset circuit breaker and
rectifier (48 volt battery charger circuit | refer to SACCEM 21-
breaker tripped) SM65F-2-21-%
9 MAIN EXHAUST FAN FTC NO. 2 SACCEM
NOT OPERATING 21-SM65F-2-20-*
indicator RED Loss of control circuit (EF-30 RUN indi- | SACCEM
cator extinguished) 21-SM65F-2-21-%
(Tactical countdown
may be initiated.) Temeprature in EF-30 plenum exceeded | Reset firestats
125°F (firestat FST-30 or FST-31 trip- | FST-30 or FST-31 re-
ped) ferring to SACCEM 21-
SM65F-2-22-%
10 STORAGE AREA OXYGEN DETECTOR CABINET Section 1V

Reset detector unit and
refer to SACCEM 21-
SM65F-2-22-%

Check station indicator.
Determine area generat-
ing alarm and percent
oxygen content. Locate
and isolate leak referring
¥to T.0. 21M-HGM 16F-
2-8 and T.0. 21M-
HGM16F-2-29-1

* Use the manual applicable to the base of operation
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T.0. 21M-HGM16F-1

Section V

Table 5-4. Malfunction Analysis Procedures, Facilities Remote Control Panel Indicators (CONT)
1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS TROGEE:E%EIO%}}I'ING
NO. INDICATION OR PROBABLE CAUSE REFERENCE
11 SILO SUMP HIGH SUMP AREA
LEVEL indicator RED
SUMP pumps not operating properly SACCEM
(Tactical countdown 21-SM65F-2-19-*
may be initiated.)
12 AIR WASHER DUST FTC NO. 2 Section IV
COLLECTING UNITS
NOT OPERATING Loss of control circuit to SF-20 and SF-21 | SACCEM
indicator RED. (SF-20 and SF-21 RUN indicators extin- | 21-SM65F-2-20-*
guished)
(Tactical countdown
may be initiated.)
13 LCC AIR RECEIVER LCC AIR RECEIVER TANK
indicator RED
Leak in LCC Air System (gauge PI-100 | Locate and isolate leak
(Tactical countdown less than 450 PSI) referring to SACCEM
may be initiated.) 21-SM65F-2-22-*
SILO LEVEL 3
Loss of supply air to LCC air system | SACCEM
(pressure controller malfunction or leak | 21-SM65F-2-22-*
in instrument air system)
14 DIESEL VAPOR HIGH DIESEL ROOMS, SILO LEVEL 5 AND 6 | Section IV
LEVEL indicator RED
Leak in diesel fuel system Locate and isolate leak
referring to SACCEM
DIESEL FUEL VAPOR DETECOR 21-SM65F-2-21-*
CABINET
Reset detector cabinet
Detector unit malfunction (TROUBLE | and refer to SACCEM
indicator illuminated) 21-SM65F-2-22-*

* Use the manual applicable to the base of operation
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Section V T.O. 2IM-HGM16F-1

Table 5-4. Malfunction Analysis Procedures, Facilities Remote Control Panel Indicators (CONT)

1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS i oo WO
NO. INDICATION OR PROBABLE CAUSE REFERENCE
15 WATER STORAGE COMPLEX GRADE LEVEL
TANK LOW LEVEL Well control system not operating properly | SACCEM

indicator RED

NOTE
Normal if the non-
essential bus has been
de-energized

(Tactical countdown may
be initiated.)

(float switch or pressure switch malfunc-
tioning) (where installed)

21-SM65F-2-19-*

16 LCC SEWAGE PUMP TUNNEL ENTRANCE AREA
HIGH LEVEL indicator
RED LCC sump pumps not operating properly | SACCEM
21-SM65F-2-19-*
( Tactical countdown
may be initiated.)
17 DIESEL GENERATOR PRCP
D-60 (D-61) ON indicator
extinguished
Loss of generator output voltage SACCEM
(Tactical countdown 21-SM65F-2-21-*
may be initiated. )
18 LAUNCH PLATFORM FTC NO. 2
EXHAUST FAN ON
indicator extinguished Loss of control circuit (LAUNCHER | SACCEM

and(or) LAUNCH PLAT-
FORM EXHAUST FAN
OFF indicator RED

NOTE
This is a normal in-
dication if STORAGE
AREA OXYGEN
25% indicator is illu-
minated RED.

(Tactical countdown
may be initiated.)

PLATFORM EXHAUST FAN EF-40
indicator extinguished.

21-SM65F-2-20-*

* Use the manual applicable to the base of operation
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Table

T.0. 2IM-HGM16F-1

Section V

5-4. Malfunction Analysis Procedures, Facilities Remote Control Panel Indicators (CONT)

2

4

ITEM
NO.

MALFUNCTION
INDICATION

MALFUNCTION ANALYSIS
OR PROBABLE CAUSE

ACTION OR
TROUBLESHOOTING
REFERENCE

19

LAUNCH PLATFORM
DAMPERS OPEN
indicator extinguished
and(or) LAUNCH PLAT-
FORM DAMPERS
CLOSED indicator
GREEN.

NOTE
This is a normal indi-
cation if STORAGE
AREA OXYGEN
25% indicator is illu-
minated RED.

(Tactical countdown
may be initiated.)

FTC NO. 2

Loss of control circuit to (launcher plat-
form exhaust fan EF-40 (EF-40 RUN
indicator extinguished)

SACCEM

21-SM65F-2-20-*

20

GASEOUS OXYGEN
VENT CLOSED indicator
extinguished and(or)
GASEOUS OXYGEN
VENT OPEN indicator
GREEN

NOTE
Normal indication
during countdown and
until 2 hour helium
vent timer has expired.

NOTE
This is a normal indi-
cation if STORAGE
AREA OXYGEN
25% indicator is illu-
minated RED.

(Tactical countdown
may be initiated.)

Malfunction has occurred in control circuit

SACCEM

21-SM65F-2-22-*

* Use the manual applicable to the base of operation
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Section V T.0. 21M-HGM16F-1
Table 5-4. Malfunction Analysis Procedures, Facilities Remote Control Panel Indicators (CONT)
1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS ool .
NO. INDICATION OR PROBABLE CAUSE REFERENCE
21 LCC SEWER VENT BLAST CLOSURES SYSTEM
OPEN indicator extinguish- SACCEM
ed and(or) LCC SEWER Loss of control circuit (blast detection | 21-SM65F-2-22-%*
VENT CLOSED indicator unit malfunction) and SACCEM 35R-1-
RED 252
LCC LEVEL 1
NOTE
Normal indication for Loss of air in LCC air receiver (PI-100 | SACCEM
20 seconds after blast less than 300 PSI) 21-SM65F-2-22-*
has ben detected.
(Tactical countdown
may be initiated.)
22 LCC GRADE ENTRY GRADE ENTRY VESTIBULE
DOOR CLOSED indicator
extinguished and(or) Door limit switch not operating properly | SACCEM
GRADE ENTRY DOOR 21-SM65F-2-22-#
OPEN indicator RED
(Tactical countdown
may be initiated.)
23 LAUNCH PLATFORM FTC NO. 2
FAN COIL UNIT ON in-
dicator extinguished and Control circuit has been interrupted SACCEM
(or) LAUNCH PLAT- (LAUNCHER PLATFORM FAN 21-SM65F-2-20-#
FORM FAN COIL UNIT COIL UNIT RUN indicator extingushed)
OFF indicator RED
(Tactical countdown may
be initiated.)
24 SILO AIR INTAKE BLAST CLOSURES SYSTEM
CLOSURES OPEN indica-|
tor extinguished and (or) Loss of control circuit (blast closures Section IV
SILO AIR INTAKE system malfunction) SACCEM
CLOSURES CLOSED 21-SM65F-2-22-*
indicator RED SACCEM 35R-1-252

* Use the manual applicable to the base of operation
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T.0. 21M-HGM16F-1

Section V

Table 5-4. Malfunction Analysis Procedures, Facilities Remote Control Panel Indicators (CONT)

1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS TROSEEL%ﬁO%iIN o
: N P
NO INDICATIO OR PROBABLE CAUSE REFERENCE
24 NOTE SILO LEVEL 2
(CONT) Normal indication if
blast has been detected Blast closures supply pressure gauge PI-3
and after missile lift up less than 300 PSI
and locked indicator
GREEN.
(Tactical countdown may
be initiated)
25 LCC AIR INTAKE OPEN | BLAST CLOSURES SYSTEM
indicator extinguished and SACCEM
(or) LCC AIR INTAKE Loss of control circuit (blast closures 21-SM65F-2-22-%
CLOSED indicator RED system malfunction) SACCEM 35R-1-252
NOTE LCC LEVEL 1
Normal indication if
blast has been de- Loss of air in LCC air receiver (PI-100 | SACCEM
tected. less than 300 PSI) 21-SM65F-2-22-%
(Tactical countdown may
be initiated.)
26 LCC VESTIBULE EX-| LCC VESTIBULE AREA
TERIOR BLAST DOOR SACCEM
OPEN indicator RED and Door limit switch not operating properly | 21-SM65F-2-22-*
(or) LCC VESTIBULE
EXTERIOR BLAST
DOOR CLOSED indicator
extinguished (NA OSTF-2)
(Tactical countdown may
be initiated.)
27 STARTING AIR STARTING AIR RECEIVER SACCEM

RECEIVER NORMAL
PRESS indicator
extinguish

Faulty pressure switch on starting air
receiver. (PI-1 on TK-64 above 250 PSI)

Leak in starting air system or instrument
air supply

21-SM65F-2-22-*%

Locate and isolate leak
in the air systems
SACCEM
21-SM65F-2-22-*

* Use the manual applicable to the base of operation
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Section V

Table 5-4.

T.0. 2IM-HGM16F-1

Malfunction Analysis Procedures, Facilitics Remote Control Panel Indicators (CONT)

4

ITEM
NO.

MALFUNCTION
INDICATION

MALFUNCTION ANALYSIS
OR PROBABLE CAUSE

ACTION OR
TROUBLESHOOTING
REFERENCE

28

SILO AIR EXHAUST
CLOSURES OPEN
indicator extinguished and
(or) SILO AIR EX-
HAUST CLOSURES
CLOSED indicator RED

NOTE
Normal indication if
blast has been de-
tected or after MIS-
SILE LIFT UP &
LOCKED indicator
GREEN.,

(Tactical countdown may
be initiated.)

BLAST CLOSURES SYSTEM

Loss of control circuit (blast detection
unit malfunction)

SACCEM
21-SM65F-2-22-*
SACCEM 35R-1-252

29

GASEOUS OXYGEN
VENT FAN ON
indicator illuminated.

NOTE

This is a normal indi-
cation if during count-
down and until 2-hour
helium vent timer has
expired, or if STOR-
AGE AREA OXY-
GEN 25% indicator
is RED.

(Tactical countdown may
be initiated.)

Malfunction has occurred in the control
circuit

SACCEM
21-SM65F-2-22-%

30

LCC AIR EXHAUST
OPEN indicator exting-
guished and (or) LCC
AIR EXHAUST CLOSED
indicator RED

BLAST CLOSURES SYSTEM

Loss of control circuit (blast detection
unit malfunction)

SACCEM
21-SM65F-2-22-*
SACCEM 35R-1-252

* Use the manual applicable to the base of operation
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T.0. 2IM-HGM16F-1

Section V

Table 5-4. Malfunction Analysis Procedures, Facilities Remote Control Panel Indicators (CONT)
1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS TROGEE‘E(‘)ST{O%gFING
NO. INDICATION OR PROBABLE CAUSE REFERENCE
30 NOTE LCC LEVEL 1
(CONT) Normal indication if
blast has been de- Loss of air in LCC air receiver (PI-100 | SACCEM
tected. less than 300 PSI.) 21-SM65F-2-22-%

(Tactical countdown may
be initiated.)

31

LCC VESTIBULE
INTERIOR BLAST
DOOR OPEN indicator
RED and (or) LCC
VESTIBULE INTERIOR
BLAST DOOR CLOSED
indicator extinguished

NOTE
Normal if blast door
is open,

(Tactical countdown may
be initiated.)

LCC VESTIBULE AREA

Door limit switch not operating properly

SACCEM
21-SM65F-2-22-#*

32

SILO BLAST DOOR
OPEN indicator RED and
(or) SILO BLAST DOOR
CLOSED indicator indica-
tor extinguished

NOTE
Normal if one or both
blast doors are open.

(Tactical countdown may
be initiated.)

TUNNEL AREA

Door limit switch not operating properly

SACCEM
21-SM65F-2-22-*%

33

RP-1 AND FIRE FOG
SYSTEM DAMPERS
OPEN indicator RED and
(or) RP-1 AND FIRE
FOG SYSTEM DAMPERS
CLOSED indicator
extinguished

SUMP AREA

Malfunction has occurred in control cir-
cuit. (Volume dampers VD-40 in open
position)

SACCEM
21-SM65F-2-22-*

* Use the manual applicable to the base of operation




Section V

Table 5-4.

T.0. 21M-HGM16F-1

Malfunction Analysis Procedures, Facilities Remote Control Panel Indicators (CONT)

2

B

ITEM
NO.

MALFUNCTION
INDICATION

MALFUNCTION ANALYSIS
OR PROBABLE CAUSE

ACTION OR
TROUBLESHOOTING
REFERENCE

33
(CONT)

NOTE
RP-1 AND FIRE
FOG SYSTEM DAM-
PERS CLOSED indi-
cator is a normal indi-
cation during count-
down.

(Tactical countdown may
be initiated. )

34

TUNNEL BLAST DOOR
CLOSED BLAST DOOR
DOGGED VENT VALVE
CLOSED indicator extin-
guished.
NOTE
Normally extinguished
in standby. Vent valve
V-600 is open. Illumi-
nated GREEN in
countdown with door
closed and dogged and
vent valve closed.

(Tactical countdown may
be initiated. )

TUNNEL AREA

Faulty limit switch on door

Faulty limit switch on door dog

Faulty limit switch on vent valve V-600

SACCEM
21-SM65F-2-22-*

SACCEM
21-SM65F-2-22-*

SACCEM
21-SM65F-2-22-%

35

LCC STAIRWELL AIR
EXHAUST OPEN indic-
cator extinguished and (or)
LCC STAIRWELL AIR
EXHAUST CLOSED indi-
cator RED (NA OSTF-2)

NOTE
Normal indication if
blast has been de-
tected.

(Tactical countdown may
be initiated.)

BLAST CLOSURES SYSTEM

Loss of control circuit (blast detection
unit malfunction)

LCC LEVEL 1

Loss of air in LCC air receiver (PI-100
less than 300 PSI)

SACCEM
21-SM65F-2-22-*
SACCEM 35R-1-252

SACCEM
21-SM65F-2-22-%*

* Use the manual applicable to the base of operation
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T.0. 2IM-HGM 1 6F-1

Section V

Table 5-4. Malfunction Analysis Procedures, Facilities Remote Control Panel Indicators (CONT)
1 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS L
NO. INDICATION OR PROBABLE CAUSE REFERENCE
36 LCC ESCAPE HATCH LCC LEVEL |

DOOR OPEN indicator

RED and (or) LCC Faulty door limit switch or indicator cir- | SACCEM
ESCAPE HATCH DOOR cuit 21-SM65F-2-21-*
CLOSED indicator extin-
guished
(Tactical countdown may
be initiated.)
37 MISSILE ENCLOSURE MISSILE ENCLOSURE FOG SYSTEM | FRCP
FOG ON indicator RED CONTROL
and (or) MISSILE EN- Malfunction in the fog system control | Depress MISSILE EN-
CLOSURE FOG OFF in- circuit CLOSURE FOG OFF
dicator extinguished pushbutton
NOTE SILO LEVEL 5
Normal if fog system Close water supply valve
has been activated at LCV-80  referring  to
FRCP or silo level 5. SACCEM
21-SM65F-2-22-%
38 SILO GRADE ENTRY SILO GRADE ENTRY VESTIBULE
DOOR CLOSED indica-
tor extinguished and (or) Door limit switch not operating properly | SACCEM
SILO GRADE ENTRY 21-SM65F-2-22-#
DOOR OPEN indicator
RED (OSTF-2)
(Tactical countdown may
be initiated.)
39 SPRAY PUMP NORMAL| FTC NO. 2
indicator extinguished
(OSTF-2) Automatic circuit has transfered to alter-| SACCEM
(Tactical countdown may nate pump due to pressure drop. 21-SM65F-2-20-*
be initiated.)
40 SETTLING TANK NOR- Sand settling tank plugged and in bypass

MAL indicator extinguished
(OSTF-2)

(Tactical countdown may
be initiated.)

position

SACCEM
21-SM65F-2-20-*

* Use the manual applicable to the base of operation
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Table 5-4. Malfunction Analysis Procedures, Facilities Remote Control Panel Indicators (CONT)

i 2 3 4
ITEM MALFUNCTION MALFUNCTION ANALYSIS 'rRoE(I;f EF(;E(%}HNG
NO. INDICATION OR PROBABLE CAUSE et
41 | POD AIR CONDITION-| FRCP
ING MALFUNCTION in-
dicator RED High humidity (MISSILE POD HI SACCEM
HUMIDITY indicator RED) 21-SM6SF-2-30-1

(Tactical countdown may
be initiated if POD AIR Output airflow low (MISSILE POD AIR | SACCEM

CONDITIONING HI LO PRESSURE indicator RED 21-SM65F-2-30-1
TEMPERATURE or LO
PRESSURE indicator is Output temperature high (MISSILE SACCEM
not illuminated.) POD AIR HI TEMPERATURE indica- | 21-SM65F-2-30-1
* tor RED)
NOTE

If LO PRESS or
HI TEMP indicator
remain RED for
longer than 1 hr,
position MGS PO-
WER switch on

MISSILE
GROUND
POWER (PANEL
1) to OFF
42 EMERGENCY WATER FTC NO. 2 Depress EMERGENCY
PUMP P-32 ON indicator WATER PUMP P-32
RED Loss of water flow in condenser water | STOP pushbutton and
NOTE system (EMERGENCY WATER PUMP | verify water pump P-30
Normal indication if P-32 RUN indicator illuminated) or P-31 RUN indicator
water cooling tower illuminates and EMER-
has been destroyed. GENCY WATER
PUMP P-32 RUN indi-
(Tactical countdown may ' cator extinguishes, Refer
be initiated but only on one to SACCEM 21-SM65F-
generator. ) 2-20-*

* Use the manual applicable to the base of operation

5-28 Changed 15 April 1964
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Section VI

Paragraph 6-1 to 6-9

6-1. LIQUID OXYGEN AND LIQUID NITRO-
GEN BOILOFF TIME NOMOGRAMS.

6-2.  Figures 6-1 and 6-2 graphically illustrate the
time required for liquid oxygen and liquid nitrogen
to boiloff under different weather conditions when
the missile is fully exposed (oxidizer tank not in
silo). To caleulate the boiloff time, the following
information must be obtained:

a.  Percent relative humidity.

b.  Ambient temperature in degrees fahrenheit.

c.  Wind velocity in miles per hour.

6-3. To calculate the boiloff time for a fully ex-
posed and full oxidizer (LO.) tank the following
procedures shall be utilized:

a.  Locate the percent relative humidity figure
on percent relative humidity axis.

b.  Draw a vertical line from the percent relative
humidity figure located in step a, to intersect
with the proper ambient temperature curve.

¢. Draw a horizontal line from the percent re-
lative humidity located in step b, to intersect
with the proper wind velocity curve.

d.  Draw a vertical line, from the point of inter-
section created by step ¢, to intersect with
the boiloff time axis.

(43

The point of intersection on the boiloff axis
is the time required for complete boiloff.

6-4.  Anytime the launcher platform, with a loaded
missile abeard, is not down and locked and cannot
be lowered, manual pressurization from the helium
control charging unit must be accomplished when
LO, (or LN,) boiloff is complete. Missile fuel tank
pressurization during and after boiloff is automati-
cally maintained by the helium control charging
unit. However, since oxidizer tank pressure will be
maintained by LO, (or LN;) boiloff, manual pres-
surization is required after completion of boiloff.
The following boiloff times must be noted for rain
conditions:

a. During rain conditions with LN, loaded in
the missile oxidizer tank, boiloff time is ap-
proximately 3.5 hours. Missile oxidizer tank
pressure must be maintained from the helium
control charging unit when boiloff is complete.

b. During rain conditions with LO, loaded in
the missile oxidizer tank, boiloff time is ap-
proximately 5.3 hours. Missile oxidizer tank

T.0. 2IM-HGM 1 6F-1

pressure must be maintained from the helium
control charging unit when boiloff is complete.

¢.  During no rain conditions with liquid oxygen
in the missile oxidizer tank. connect the pneu-
matic test set to the missile within 7 hours,
even if the calculated boiloff time exceeds this
figure,

d.  During rain with liquid oxygen loaded in the
missile oxidizer tank, connect the pneumatic
test set to the missile within 5.3 hours.

6-5. MINIMUM CREW REQUIREMENTS.

6-6. The standard missile crew is composed of
five members: two Missile Officers, Air Force Spe-
cialty Code. (AFSC) 3124B, (a missile combat crew
commander and a deputy missile combat crew com-
mander(, and three airmen (Ballistic Missile Analyst
Technician, AFSC 312X4D, Missile Facilities Tech-
nician, AFSC 541X0D, and Electrical Power Pro-
duction Technicial, AFSC 543X0). These five men
comprise the minimum crew required to safely oper-
ate the weapon system. Additional crew members, as
required, will be added at the discretion of the Com
mander.

6-7. SPGG HEAT AFTER AC- POWER INTER-

RUPTION.

6-8.  Green and red indicators placarded B1 SPGG
HEAT, B2 SPGG HEAT, and SUSTAINER SPGG
HEAT are located on the AC power distribution
panel (silo level 3). These indicators are provided
to furnish personnel with positive indication of the
heat environment of the SPGG'S. The indications
provided by the lights are as follows:

a4, When a red indicator is illuminated, an over-
temperature environment exists around the
applicable SP G G. (Launch cannot be
achieved. )

b.  When green indicators are illuminated, the
correct heat environment exists around the
SPGG's and a launch can be accomplished.

c.  When one of the green indicators extinguishes,
the SYSTEM IN STANDBY indicator ex-
tinguishes on missile ground power panel 1,
and the ENGINES AND GROUND POWER
indicator illuminates red in the standby patch.

6-9. Operating limitation after AC-power inter-
ruption is as follows:

Changed 15 April 1964
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a. If the green indicators illuminate when power
is restored, countdown may be continued
without a delayed launch.

b. If the green indicators fail to illuminate when
power is restored, countdown (delayed
launch) must be delayed for eight hours be-
cause this is the time required to stabilize the
heat environment around the SPGG’S.

6-10. LIMITATION ON MISSILE BATTERY

LIFE,

6-11. The missile battery may safely remain in
the missile for a period of ten hours after activation.
Vents for escapage of gas have been provided and
the case will prevent liquid spillage for the ten-hour
period.

6-12. Because of chemical deterioration of the
clements within the battery it must be removed 10
hours after activation for the following reasons:

a.  The design life of a battery after activation is
10 hours. Therefore, a successful launch can-
not be expected if this limit is exceeded.

b. Escapage of liquid may occur and cause cor-
resion in the area around the battery.

NOTE
Two PLX’s may be performed off of a bat-
tery. providing they occur within the 10-
hour period.

6-13. WEATHER LIMITATIONS FOR NON-

TACTICAL COUNTDOWNS.

6-14.  To prevent air washer nozzles and pipes from
freezing, do not initiate a nontactical countdown if
outside air temperature is below 10'F (except at
Squadron Complex 556). To prevent possible struc-
tual damage to the missile, do not initiate commit
sequence during a non-tactical countdown if any of
the following conditions exists:

a.  Wind velocity or wind gust exceeds maximum
allowable anemometer reading measured at
a distance of 10 feet above ground. (Refer to
classified supplement to this manual.)

b.  Thunderstorms, hail, or lighting is present or
forecasted within a 10-mile radius of the
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Paragraph 6-10 to 6-18

complex during the time the silo doors will
be open.

6-15. COUNTDOWN HOLD LIMITATIONS.

6-16.  The system has been designed for for a |-
hour hold capability during countdown when gas
and fluid levels are serviced to requirements con-
tained in column 6 of table 6-1. This capability in-
cludes a countdown to commit, countdown through
launch, or abort with an accumulated hold in both
countdowns, at ready for commit, of | hour.

6-17. ELECTRICAL POWER LIMITATIONS.

6-18.  Limitations on launch complex electrical
power require specific restrictions to be placed on
the system. In addition, certain conditions inherent
within the system must be noted. These restrictions
and conditions are as follows:

a.  Diesel generators shall be operated in parallel
only to satisfy operational requirements, or
when power loads exceed. or are reasonably
cxpected to exceed, single generator opera-
tion limits.

b.  With diescl generators operating in parallel
the nonessential power bus shall be energized.

¢. Diesel generators shall not be operated in
parallel any time cooling water is being fur-
nished from the utility water system. (Emer-
gency water pump P-32 operating. )

d.  Maximum period of parallel diesel generator
operation shall not exceed 2-Y2 hours unless
power load is in excess of, or reasonably ex-
pected to exceed, single generator operation
limits.

¢.  Design load for a single diesel generator is
500 KW, Maximum load of 550 KW is per-
missible for a period not to exceed 2 hours
in any 24-hour period. If the design load
(500 KW) is exceeded for an extended
period, damage to gencrator may occur.

. After starting a diesel engine, it shall be al-
lowed to operate for 30 minutes prior to shut-
down.

No automatic shutdown feature is provided
for a diesel gencrator high temperature con-
dition. To prevent damage to diesel generator
it must be manually shut down.

s

6-3
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Paragraph 6-19 to 6-21

h. If countdown is performed with only one
generator operating, nonessential bus must
be de-energized prior to launcher platform up
movement. Energize the nonessential bus
after Missile lift up and locked.

i.  If silo blast closures close and remain closed,
a hazardous condition will be created in the
silo due to lack of fresh air and normal ex-
haust. Diesel engine failure is probable.

6-19. LAUNCH COMPLEX GAS AND FLUID

LEVEL REQUIREMENTS,

6-20. Table 6-1 presents the gas (helium and
nitrogen) and fluid (LO, and LN,) level require-
ments for the launch complex. Included in table 6-1
are the following:

a. The applicable storage tank (STORAGE
TANK column).

b. The pressure or level gages on which the
pressures or levels are indicated (READOUT
GAGE column.)

c. The pressure or level to which the tanks are
filled (FILL TANK TO column).

6-4
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d. The pressure or level at which the tanks are
resupplied (RESUPPLY TANK AT column).

e. The minimum pressure or level requirements
for a single countdown with no holds, ap-
plicable to both a tactical and nontactical
countdown (MINIMUM REUIREMENTS
FOR 1 COUNTDOWN column.)

f.  The minimum pressure or level requirements
for two countdowns with a 1-hour hold (40-
minute hold if LN, is in the LO, system)
in the first countdown, applicable to both a
tactical and nontactical countdown (MINI-
MUM REQUIREMENTS FOR 2 COUNT-
DOWNS column).

6-21. The LN, level requirements in the LO,
storage and LO, topping tanks apply only when the
launch complex is set up for a propellant loading
exercise, using LN, in place of LO,. Normally, gas
pressures or fluid levels should never be allowed to
fall to the minimum values listed in columns 5 and 6.
In order to maintain a 10-day self-sufficiency period
and full weapon system capability, the storage tanks
should be replenished when the pressures or levels
fall to the values listed in column 4.
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Section VI

WIND VELOCITY IN MILES PER HOUR
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(MISSILE OXIDIZER TANK NOT IN SILO)
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[

DURING RAIN CONDITION, BOILOFF TIME IS 3.5 HOURS
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Figure 6-2. Liquid Nitrogen Boiloff Time Nomogram
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Section VI

Table 6-1. Launch Complex Gas and Fluid Level Requirements
1 2 3 4 5
MINIMUM REQUIREMENTS FOR
MINIMUM REQUIREMENTS 2 COUNTDOWNS (LOAD,
FOR 1 COUNTDOWN (LOAD, 1-HOUR HOLD, ABORT, RELOAD
NO HOLD, AND COMMIT) NO HOLD, AND COMMIT) **
FILL TANK RESUPPLY
STORAGE TANK READOUT GAGE TO TANK AT* TACTICAL NONTACTICAL TACTICAL NONTACTICAL
LO, storage tank LIQUID LEVEL LOy STORAGE
-1 .
LO, (VAFB only) gage LLI-] on‘pressurizalion: 1o ssp (i2505 GAL 20, 750 GAL 19, 250 GAL 19,750 GAL 20,000 GAL 20, 750 GAL
prefab instrument panel
LO, (except at VAFB) (figure 1-53) Full mark (250 GAL) 20, 750 GAL 19, 250 GAL 19,750 GAL 20,000 GAL 20,750 GAL
LNy (all sites) 15, 250 (£250, GAL 15,000 GAL - 14,000 GAL - 15,000 GAL
LOy topping tank LIQUID LEVEL LOy TOPPING
TANK gage LLI-2 on pressuri-
LOy (VAFB only) . . 3447 (+50) GAL 3100 GAL 800 GAL 1100 GAL 2650 GAL 3100 GAL
zation prefab instrument panel
LO, (except at VAFB) (figure 1-53) Full mark (+50 GAL) 3100 GAL 800 GAL 1100 GAL 2650 GAL 3100 GAL
LN, (all sites) 2400 (+50) GAL 2200 GAL - 800 GAL - 2200 GAL
Gaseous nitrogen tank VESSEL PRESSURE GN, 4000 (£50) PSI*** 3200 PSI 2000 PSI 2200 PSI 2800 PSI 3200 PSI
(LOy transfer and gaseous STORAGE gage PI-1 on
nitrogen supply pressure) pressurization prefab
instrument panel
(figure 1-53)
LN, storage tank LIQUID LEVEL LNy STORAGE | 3550 (+50) GAL 2900 GAL 1000 GAL 1000 GAL 2600 GAL 2600 GAL
VESSEL gage LLI-221 on
LNy prefab panel
LN, helium heat exchanger LIQUID LEVEL LNy HE 1350 (+50) GAL 1200 GAL 900 GAL 900 GAL 1050 GAL 1050 GAL
tank HEAT EXCHANGER
gage LLI-220 on LNy
prefab panel

Notes:

LNy resupply in the LO, tanks (storage and topping) provides only for a two countdown capability.
**One-hour hold applies to a countdown with LOg. Forty-minute hold if LNy is in the LOg system. No hold during second countdown.

**¥*¥An increase in pressure up to 4200 PSI is permissible after recharging due to warming of the gas

*Resupply level (or pressure) is the minimum level (or pressure) that provides a 10-day self-sufficiency period and full weapon system capability.
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Table 6-1, Launch Complex Gas and Fluid Level Requirements (Continued)
1 2 3 4
MINIMUM REQUIREMENTS FOR
MINIMUM REQUIREMENTS 2 COUNTDOWNS (LOAD,
FOR 1 COUNTDOWN (LOAD, 1-HOUR HOLD, ABORT, RELOAD
NO HOLD, AND COMMIT) NO HOLD, AND COMMIT)**
FILL TANK RESUPPLY
STORAGE TANK READOUT GAGE TO TANK AT* TACTICAL NONTACTICAL TACTICAL NONTACTICAL
Inflight helium supply tank PRESSURE GAGE-1, AIR- 6000 (+200) PSI 5400 PSI 4000 PSI 4000 PSI 5300 PSI 5300 PSI
NO. 1 BORNE HELIUM SUPPLY
NO. 1 on pneumatic system
manifold regulator (figure
1-50)
Inflight helium supply tank PRESSURE GAGE-2, AIR- 6000 (£200) PSI 5000 PSI 4700 PSI 4700 PSI 4850 PSI 4850 PSI
NO. 2 BORNE HELIUM SUPPLY
NO. 2 on pneumatic system
manifold regulator (figure
1-50)
Gaseous nitrogen tanks PRESSURE GAGE-20 PCU 6000 (+200) PSI 4300 PSI 4000 PSI 4000 PSI 4100 PSI 4100 PSI
NITROGEN SUPPLY on
pneumatic system manifold
regulator (figure 1-50)
PRESSURE GAGE PI-3 4000 (£50) PSI*** 2500 PSI 2200 PSI 2200 PSI 2300 PSI 2300 PsSI
VESSEL PRESSURE LN, TRANS
& NCU SUPPLY on pressurization
prefab (figure 1-53)
PRESSURE GAGE Pl-4 Pl-4 PRESSURE EQUAL 2000 PSI 1500 PSI 1500 PSI 1500 PSI 1500 PSI

FUEL PRESSURIZATION
TANK GN, FUEL LOADING
PREFAB

VESSEL PRESSURE GN,
STORAGE on pressurization
prefab (figure 1-53)

TO PI-3.

Notes:

*Resupply level (or pressure) is the minimum level (or pressure) that provides a 10-day self-sufficiency period and full weapon system capability.

LN, resupply in the LOy tanks (storage and topping) provides only for a two countdown capability.
**One-hour hold applies to a countdown with LOy. Forty-minute hold if LNy is in the LO, system. No hold during second countdown.
***An increase in pressure up to 4200 PSI is permissible after recharging due to warming of the gas
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Section VII

7-1. GENERAL. Each of the five crew members
has certain specific duties to perform in maintaining
and operating the launch complex. However, a crew
member may be called upon to perform other than
his normal tasks in the event an emergency situation
should arise during standby, countdown or abort, or
if a malfunction occurs during a tactical countdown.

7-2. MISSILE COMBAT CREW COMMANDER.

7-3. The missile combat crew commander (MCCC)
is responsible for monitoring and controlling person-
nel and activities at the launch complex. His duties
and responsibilities consist of but are not limited to
the following:

a. Monitor complex status.

b. Control and monitor crew activities.

¢. Ensure compliance with current directives.
d. Conduct required briefings.

Ensure proper control of all personnel entering
and within the launch complex.

f.  Ensure that communication requirements are
met.

g. Direct overall countdown and abort pro-
cedures.

h. Perform procedures outlined in the MCCC
checklists.

7-4. DEPUTY MISSILE COMBAT CREW

COMMANDER.

7-5. The deputy missile combat crew commander
(DMCCC) is responsible for assisting the MCCC
in performance of his duties. In the absence of the
MCCC from launch control center level 2, the
DMCCC will assume the MCCC responsiblities. In
addition, he will perform procedures outlined in the
DMCCC checklists.

7-2
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Paragraph 7-1 to 7-11

7-6. BALLISTIC MISSILE ANALYST TECH-

NICIAN.

7-7. The ballistic missile analyst technician
(BMAT) is responsible for the following:

a.  Monitor complex status.

b. Perform procedures outlined in the BMAT
checklists.

¢. Troubleshoot and assist in maintenance tasks
as directed.

d. Prepare forms and reports as directed.

e. Comply with current directives.

7-8. MISSILE FACILITIES TECHNICIAN.

7-9. The missile facilities technician (MFT) is
responsible for the following:

a. Monitor complex status,

b. Perform procedures outlined in the MFT
checklists.

c. Troubleshoot and assist in maintenance tasks
as directed.

d. Prepare forms and reports as directed.

e. Comply with current directives.

7-10. ELECTRICAL POWER PRODUCTION

TECHNICIAN.

7-11.  The electrical power production technician
(EPPT) maintains and monitors electrical power
generation and distribution. In addition he is respon-
sible for the following:

a. Monitor complex status.

b. Perform procedures outlined in the EPPT
checklists.

¢. Troubleshoot and assist in maintenance tasks
as directed.

d. Prepare forms and reports as directed.

e. Comply with current directives.
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GLOSSARY

ABORT: Stopping a missile countdown sequence
and performing backout procedures to return the
missile and associated aerospace ground equipment
to a safe condition.

ACCELEROMETER: An electromechanical device
used to measure missile accelerations.

ACTUATOR, HYDRAULIC: A hydraulically op-
erated cylinder and piston assembly which transmits
power to control movement or actuate a mechanical
device.

AFB: Air Force Base.

AFSC: Air Force Specialty Code.

AGE: Aecrospace ground equipment,

ALCO: Auxiliary launch control officer.

ANALOG SIGNALS: Signals using a varying volt-
age to steer the missile,

BOI: Break of inspection.

BOILOFF: Vaporization of liquid oxygen or liquid
nitrogen as the temperature of the propellant mass
rises during exposure to temperatures above the
boiling point of liquid oxygen or liquid nitrogen.
CB: Circuit breaker,

CEF: Cross-range error function.

CO,: Carbon dioxide.

COUNTDOWN: A progress of events where the
missile and launch equipment are sequenced to a
point of missile launch,

CSMOL: Control station manual operating level.
CTL: Crew training launch.

DEFCON: Defense condition.

DISCRETE SIGNALS: Signals using a fixed volt-
age to activate missile flight functions, such as stag-

ing and sustainer engine cutoff,

D/L: Dial line.

Changed 15 April 1964

EMCC:  Essential motor control center,

EWO: Emergency war order.

FAS:  Facilities air supply.

FEEDBACK TRANSDUCER: A component that
measures one type of energy action and feeds the
measured quantity back to a device controlling the
original for comparison.

FRCP: Facility remote control panel.

FTC: Facilities terminal cabinet.
GN,:  Gaseous nitrogen.
GO,: Gaseous oxygen,

GYROSCOPE: An electromechanical device
whose qualities to maintain rigidity in space and
precession are used to furnish steering commands
and to stabilize the guidance platform.

HCU: Helium control charging unit,

HEAD SUPPRESSION VALVE: The sustainer
main oxidizer valve which varies the flow of oxidizer
(liquid oxygen) to maintain current ration between
fuel pump discharge pressure and oxidizer dome
pressure to prevent excessive pressure at the turbo-
pumps.

HEAT EXCHANGER: A device which regener-
atively transfers heat from one fluid or substance to
another.,

HPU: Hydraulic pumping unit.

HYPERGOLIC: The ability of propellants to
ignite spontancously when mixed.

LAUNCH COMPLEX: Consists of one launch
control center and one silo surrounded by a security
fence.

LCC: Launch Control Center. Sometimes mistaken
for Launch Control Console.

LCCMCC:
center.

Launch control center motor control

Glossary
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GLOSSARY (Continued)

LES: Launch enable system.
LL/M: Line maintenance.
LP: Launcher platform.

LLSR: Control-monitor group 3 of 4 and 4 of 4,
(Launch Signal Responder.)

LN.: Liquid nitrogen.

LO,: Liquid oxygen.

MAMS: Missile Assembly and maintenance shops.
MEA: Missile enclosure area.

MEPU: Missile enclosure purge unit.

MFSS: Missile flight safety system.

MGS: Missile guidance system.

MLS: Missile lifting system.

MOCAM: Mobile checkout and maintenance.

MONOCOQUE: A type of airframe construction
which uses no stiffening framework.

NEMCC: Nonessential motor control center.
OIC: Officer in charge.

ORI:  Operational readiness inspection.

OSTF-2: Operational system test facility NO, 2.
PAS: Primary alerting system.

PETE: Pneumatic end-to-end test.

PLCP: Pneumatic local control panel.

PLM: Prelaunch monitor,

PLX: Propellant loading exercise.

PRCP: Power remote control panel .

PSC: Pressure system control,
PSMR: Pneumatic system manifold regulator.
PTS: Pneumatic test set,

READY STATE A: A known condition of readi-
ness of the integrated weapon systems such that a
countdown and tactical missile launching or training
launch may be initiated immediately upon command.

READY STATE B: A known condition of readi-
ness of the integrated weapon systems such that a
propellant loading countdown can be initiated
through cammit, simulated launch, abort and return
to a safe condition for the purpose of training or
maintenance checkout.

REF: Range error function.

RPIE: Real property installed equipment.
R/V: Re-entry vehicle.

SAC: Strategic Air Command.

SERVOAMPLIFIER: An electronic device which
amplifies and converts an alternating electrical input
signal to direct current output to actuate electro-
hydraulic servovalves.

SERVOMETER: An electric motor which acts
in response to control signals.

SERVOVALVE: Electro-hydraulic valve which
acts in response to control signals.

SPGG: Solid propellant gas generator.
STAGING: An operation whereby the booster
engine section of the missile is unlocked from the ad-

jacent missile tank section and jettisoned .

SUMMING NETWORK: An electrical circuit
which contains two or more signals to form a control
signal.

VAFB: Vandenberg Air Force Base.

G-2 Changed 15 April 1964




Subject

Abort, Manual

Abort Procedure
Accelerometer

Air Conditioner, Pod

ALCO COMM/CONTROL Panel

Alignment-Countdown Group
Amplifier Assembly

Annunciator Cabinet (Communications)

Ballistic Missile Analyst Technician

Blast Detection System
Booster Engine, Missile
Breathing Apparatus
Briefing
Activity Coordination
Complex Safety

Missile Combat Crew Operations

Camera, Television

Checkout
Launch Control
Missile Guidance
Missile
Re-entry Vehicle
Combat Crew, Missile

Communications
Annunciator Cabinet
Discipline
Ground
Identifiers
Procedures
Public Address System

Complex
Access and Exit Procedures
Launch

Compressed Air

Changed 15 April 1964

T.0. 21M-HGM16F-1

ALPHABETICAL INDEX

Index

Abort, Manual
to Compressed Air

Paragraph

4-89

3-62

1-170 thru 1-172, 1-176
1-59

1-33A, 1-195, 1-178
1-106, 1-107

1-107

3-52

1-240, 7-6

1-41

1-143, 1-144, 1-147 thru 1-150
1-131, 4-40

3-14
3-8
3-12

1-27 thru 1-30

1-108
1-105
1-246
1-111

1-240

3-52
3-70
1-12
3-72, 3-73
3-68
1-22

3-3
1-4

1-78



Index

Computer, Missile Guidance
to Doors, Overhead

ALPHABETICAL INDEX (Continued)

Subject
Computer, Missile Guidance
Control Center, Launch

Countdown
Exercises
Hold Limitations
Launch Signal Responder
Maintenance
Procedures
Propellant Loading Exercise
Simulated
Tactical Launch

Crew Requirements, Minimum

Crib, Silo

Deputy Missile Combat Crew Commander

Description
General Weapon System
Launch Complex
Launch Control Center
Missile
Silo

Detector
Diesel Fuel Vapor
Fire
Gaseous Oxygen
Nuclear Blast

Diesel
Fuel Vapor Detector
Generator
Generator Operation

Doors, Overhead

T.0. 2IM-HGM | 6F-1

Paragraph
1-168, 1-172

1-7

1-249

6-15
1-259
1-257

3-62
1-255
1-261
1-251

6-5

1-46, 1-47

1-240, 7-5

1-3
1-4
1-7
[-137
1-45

1-61
1-113
1-61
1-41

1-61
1-75
3-30



T.0. 2IM-HGM 16F-1|

Index

Electrical
to Tactical Countdown Malfunction

ALPHABETICAL INDEX (Continued)

Subject I

Electrical
Power Limitations
Power Production Technician
System, Launch Control Center
System, Missile

Elevator Safety Platform

Emergency
Equipment, Launch Complex
Eyewash System
Lighting, 6VDC
Rescue Equipment
Shower

Emergency Procedures
Boiloff Valve Failure To Open During Abort
Breathing Apparatus
Bulkhead Reversal
Communication
Complex Electrical System Reset
Diesel Generator Malfunction
Engine and Ground Power
Evacuation, Launch Control Center
Evacuation, Silo
Facility Remote Control Panel Indications
Fires
First Aid
Hazards
Impingement of Tension Equalizer
Intersite  Communication
Launcher Platform Fails to Lower
Liquid and Gas Spillage
Loss of AC Power
Loss of umbilicals
Malfunction Patch Indications, Launch Control Console
Manual Abort
Manual Stop of Launcher Platform During an Automatic Sequence
Missile Enclosure Purge Unit
Missile Stretch
Missile Tank Pressurization
Restoring AC Power After Power Loss
Silo Entry
Tables
Tactical Countdown Malfunction
Use of Helium Control Charging Unit (HCU) for
Manual Control of Missile Tank Pressures

Changed 15 April 1964

Paragraph

1-243,

4-79,

6-17
7-10
1-38
1-207

1-51

[-118
1-122
1-133
1-128
1-120

4-105
4-40
4-58
4-13
4-83
4-6()
4-73
4-25
4-20
4-71
4-27
4-42
4-33
4-98
4-18 -
4-93

4-101
4-63
4-66
4-75

4-103

4-89

4-95

4-77

4-54

4-81
4-7

4-44

4-91]

4-87 I




Index T.0. 21M-HGM | 6F-1

Environment Control
to Heater Thrust Section

ALPHABETICAL INDEX (Continued)

Subject

Environment Control
Launch Control Center
Silo

Erector Vehicle
Explosives, Missile
Explosionproof Jacks

Eyewash System, Emergency

Facility Elevator Safety Platform

Fire
Alarm Panel Reset
Detection and Warning System
Detectors i
Extinguishers, Portable
Fog System
Hose Station System
Pyrophoric Materials
Re-entry Vehicle

Firex System
First Aid
Flight Control System

Gas and Fluid Level Requirements, Launch Complex
Gas Generators, Solid Propellant

Gyroscope

Handling and Transport
Missile ;
Re-entry Vehicle

Hazards ... ..

Heater, Thrust Section

Paragraph

1-34
1-57

1-231, 1-248
1-217
1-18
1-122

3-46
[-112
1-113
1-124
1-114
1-126

4-31

4-32

1-116
4-42
1-160

6-19

1-220, 1-221
1-165 thru 1-167, 1-170, 1-171

1-229
1-232

4-33
1-60




ALPHABETICAL INDEX (Continued)

Subject

Helium

High Pressure Hazards
Hydraulics, Silo
Hydraulic System, Missile

Impingement of Tension Equalizer
Inspections, Maintenance
Instrument Air

Intersite Communication, Emergency

Launch
Complex
Control Center
Control Console
Enable System
Preparations, Tactical
Preparation, Training
Signal Responder Countdown

Launcher Platform Fails to Lower
Lighting, 6VDC, Emergency
Limitations

Countdown Hold

Electrical Power

Missile Battery Life

Weather, for Nontactical Countdowns

Liquid and Gas Spillage
Liquid Nitrogen

Liquid Nitrogen Hazards
Liquid Oxygen

Liquid Oxygen Hazards
Loss of AC Power

Loss of Umbilicals

Changed 15 April 1964

T.0. 21M-HGM I 6F-1

_Index

Helium
to LSR Countdown Preparations
from EWO and Return

Paragraph
1-77. 1-79
4-39

1-90
1-188

4-98
1-269
1-78
4-18

6-15
6-17
6-10
6-13

4-101
1-77
4-35
1-77
4-34
4-63
4-66




Index T.0. 2IM-HGM 1 6F-1

Maintenance
to Munitions Section

ALPHABETICAL INDEX (Continued)

Subject M

Maintenance
Countdown
Inspections
Plan

Malfunction Analysis Procedures

Countdown Patch Indications

Facilitiecs Remote Control Panel Indications

Malfunction Patch Indications, Launch Control Console

Status Patch Indications, Launch Control Console
Manual Abort
Manual Stop of Launcher Platform During an Automatic Sequence
Malfunction Patch Indications, Launch Control Console
Missile

Assembly and Maintenance Shops

Battery Life Limitations

Combat Crew Commander

Combat Crew Operations Briefing

Description

Electrical System

Enclosure

Enclosure Purge Unit

Explosives

Facilities Technician

Flight Control System

Flight Safety System (VAFB Only)

Flight Safety System Communications

Hydraulic System

Lifting System

Lifting System Correlation

Pneumatic System

Propellant Utilization System

Propulsion System

Stretch, Emergency

Mobile Checkout Operations
Monitoring and Checkout Equipment, Launch Control, Missile Lift, and Re-entry Vehicle

Munitions Section

Paragraph

1-271
1-257
1-269
1-268

5-3
5-10
5-12

5-6

5-8

4-89
4-103

4-75

1-236
6-10
7-2
3-12
1-137
1-207
1-62
4-95
1-217
1-240, 7-8
1-160
1-226
1-21
1-188
1-96
3-28
1-198
1-156
1-142
4-77

1-246
1-108

1-238




T.0. 21M-HGM16F-1 Index

Nitrogen
to Procedures: Television Monitors

ALPHABETICAL INDEX (Continued)

. Subject N Paragraph
Nitrogen e cvassatis v Gsciii S A A ST £ S ; 1-77

Noise Hazards B S G458 TR A e 4-38

Nomenclature . . . [ . . . . 1-3

| Nomograms, Liquid Oxygen and Liquid Nitrogen Boiloff Time . 6-1
0]

Operations, Missile Checkout B o : 1-246
Orders, Technical o 1-276
P
PAS Tape Recorder . ; 3-50
Personnel . o 1-240

PETE: Test .i.oovvc A oo = S 1-1113'
Plan, Receipt-Through-Launch Operation 2-5
Platform :
| Inertial Guidance Sensing . 1-168
Work, Silo ; e : ; 1-49
Pneumatic Local Control Panel . .. ... . . .. . . ... S— . I-11A I
Postlaunch and Postpropellant Loading Exercise Operations . . e 1-263
Postlaunch Operations ; caia : 1-264
Postpropellant Loading Exercise Operations : 1-266
Power Changeover Switch . . . : . 1-208
Power Production and Distribution : ot R 1-74
Procedures
Blast Detection Cabinet Reset . e T A S SR B Wi 3-41
Communication N R AL s i o 3-68
Countdown and Abort e oo . 3-62
Diesel Generator Operation . R . 3-30
Emergency, Tables . X . 4-44
Fire Alarm Panel Reset , , 3-46
Missile Combat Crew Changeover ; 3-6
Missile Crew Daily Complex Status VC]’IflCdtiOn : recise 3-21
Missile Guidance System in Aligned Status . . S 3-24
Missile Guidance Guidance System Not-Aligned Statue . . . . 3-26
Missile Lifting System Correlation . _ o 3-28
Re-entry Vehicle Prelaunch Monitor Target Setnng - = 3-39
. Single Sideband Radio 3-44
Television Monitors ; i viies 3-36
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Index T.O. 21M-HGM16F-1

Propellant Loading Exercise
to Stretch Mechanism, Missile

ALPHABETICAL INDEX (Continued)

Subject

Propellant Loading Exercise
Countdown T T T A T e L LA o0
Countdown Preparation from EWO and Return ...
Propellant Loading System
Propellants and Gases ..
Propellant Utilization System, Missile ...........

Propulsion System, Missile

Radio, Single Sideband .

Receipt-Through-Launch Operation Plan
Recorder, PAS Tape

Re-entry Vehicle

Requirements, Launch Complex Gas and Fluid Levels
Rescue Equipment, Emergency

Retarding Rockets ... ..

RP-1 Fuel ............

RP-1 and Diesel Fuel Hazards

Security Surveillance System
Semitrailer, Missile

Shower System, Emergency

Silo

Silo Evacuation Procedures

Silo Hydraulics

Simulated Countdown . . .
Single Sideband Radio

Site Security Television

Specialty Codes, Air Force ...
SPGG Heat After AC-Power Interruption
Squadron Maintenance Area

Stretch Mechanism, Missile

Paragraph

1-255
3-58

1-80
1-76
1-156
1-142

3-44

2-5

3-50

1-111, 1-181
6-19

1-128

1-184

1-81

4-36

3-48
1-230
1-120

1-45

4-20

1-90
1-261

3-44

1-23

1-241, 1-245
6-7

1-234

1-52

®



@

. T.0. 2IM-HGM16F-1

ALPHABETICAL INDEX (Continued)

Subject T
Tactical Launch Countdown

Tactical Launch Preparations

Training Launch Preparation (VAFB)

Tank Pressurization, Missile

Technical Orders

Technician, Ballistic Missile Analyst

Television Monitoring System. Closed Circuit

Television, Site Security

Topping Control Unit, Liquid Oxygen

Transport and Handling, Missile and Re-entry Vehicle

Water Distribution System
Work Platforms, Silo

Index

Tactical Launch
to Work Platforms, Silo

Paragraph
1-261
3-54

3-60

1-79
1-276
1-240, 7-6
1-25, 3-36
1-23

1-85

1-228

1-65
1-49
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