
The career development course (CDC) you are about to begin will help you obtain knowledge

required for upgrade and promotion. This is a self-study course that the Air Force intends for you

to complete during your off-duty time. Satisfactory completion of this course satisfies the

knowledge portion of the Air Force dual-channel, enlisted specialty training program and is a

prerequisite for upgrading to the 5-skill level.

Module 1 introduces you to the weapon system you will be maintaining. The goal of this module is

to provide you with a basic understanding of the weapon system along with the organization and

mission of maintenance units. This module is divided into four lessons.

Lesson one provides an introduction into the career field, detailing some of the duty positions you

may perform in. Additional information is provided to show you how you can progress in the

career field as well as identifying some additional education and training that you can expect along

the way.  Lesson two describes Air Force technical orders (TO) and civil engineering manuals

(CEM). These publications provide you with step-by-step instructions on how to perform

maintenance tasks.  Lesson three provides information on weapon system characteristics, nuclear

weapon system safety, and features of Intercontinental Ballistic Missile (ICBM) facilities.  Finally,

lesson four explains the effects of a nuclear detonation on the different parts of our facilities and

how they are hardened against these effects.  Code numbers on figures are for preparing agency

identification only.  The use of a name of any specific manufacturer, commercial product,

commodity, or service in this publication does not imply endorsement by the Air Force.

To get a response to your questions concerning subject matter in this course, or to point out

technical errors in this module, knowledge checks, practice exercises, or course examination,
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please have your supervisor/Unit Training Manager (UTM) e-mail Air Force Career Development

Academy (AFCDA) Support Services at 2AF.AFCDA.SupportServices@us.af.mil or call commercial:

228-377-7044/DSN: 597-7044, if you have any issues with AFCDA courseware. Support Services

hours are: 0730-1630 Central Standard Time (CST).
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Lesson 4. Hardness Assurance
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Lesson 1. Missile and Space Facilities Career Field



Welcome to the 2M0X3 world and the Missile and Space Systems Facilities career field! Being new to this

career field (and more than likely the Air Force), you probably have many questions about how you climb

the ranks as an “X3,” the different places this job may take you, and the different avenues that may be

available to you. You have already accomplished the first steps by completing your apprentice-level

technical training and being awarded a maintenance badge as a 2M033 maintenance technician. If you

dedicate your full effort into becoming a superior technician, and build mutual respect and good

relationships with your coworkers and professionals in other career fields, you will discover that there are

many opportunities available to you. The remainder of your career is in your hands.

This short lesson provides a brief description of your other 2M0 counterparts, what type of duties your job

as a 2M0X3 may entail, and how you progress in the Air Force through skill level and rank progression.

First, let’s discuss the three other 2M0 career fields.

Clic k  here  t o b eg in L esson 1.

Skill Levels.

2M0 Air Force Specialty Code Description



There are many systems that comprise the missile alert facilities (MAF) and

launch facilities (LF) that you’ll be working on. There are also several agencies

populated by other 2M0s just like yourself that operate from the missile

support base (MSB). There are four distinct career areas within the 2M0 Air

Force specialty code (AFSC). Your area—2M0X3—doesn’t work on every LF and

MAF system; that would be far too many tasks for you to be qualified on and

stay proficient with. In this lesson, we’ll go into a brief discussion about each of

the other teams we work with to maintain the Minuteman III weapon system.

The “X” in 2M0X1, 2M0X2, and 2M0X3 is simply a place holder. The X will be

replaced with the skill level you hold. For instance, right now you are a 2M033

because you have completed technical training and are now certified as a 3-

level technician. This same approach applies to each skill level you earn as you

progress in your career.

Clic k  here  t o lea rn a b out  t he 2M 0X 1A a nd  2M 0X 1B .

Land-based ICBM Air launched Cruise Missile



ICBM Identifier Tab.

2M0X1A and 2M0X1B

Because the 2M0X1 career field is split up into two different areas, it deserves a bit of an explanation. The

United States (US) has what is known as the nuclear triad consisting of land-based intercontinental ballistic

missiles (ICBM), air-launched cruise missiles (ALCM), and submarine-launched ballistic missiles (SLBM). The

Air Force operates two legs of the triad—the ICBM and the ALCM. You don’t need to be concerned with the

SLBM since they’re operated by the Navy.

The suffix, or “shred” as it is commonly called, delineates one Air Force X1 specialty from the other:

2M0X1A for the ICBM electro-mechanical maintenance team (EMT).

2M0X1B for the air-launched missile maintenance (ALMM) personnel.

The A or B shred is only applicable to the 1- and 3-skill levels. Once a 2M0X1 achieves the 5-level, the

shred is dropped from the AFSC. At the 5-level, a 2M0X1 can be assigned to either an air-launched missile

unit or an ICBM unit.



2M0X1A

An EMT works on the ICBM weapon system, but they specialize in different

systems. A LF EMT performs maintenance on the electronic racks, emergency

storage batteries, security systems, the missile’s guidance set, and personnel

access systems. At a MAF, the EMT does much of its work underground in the

launch control center (LCC) on the rapid execution and targeting console

(REACT). The REACT is where the two missile combat crew (MCC) officers sit

during their alerts.  The LCC also houses the MAF emergency storage battery

set.

Airman Friestad performs maintenance on a missile guidance set during missile maintenance

training in the U-01 practice launch facility on F.E. Warren Air Force Base (AFB).



2M0X1B

ALMM is very different from ICBM maintenance because these technicians

work on the ALCM.

At this point in your career, you will work mostly with EMT since they also work

on the ICBM weapon system.

2M0X2 – Missile Maintenance Teams (MMTs)

The second area of 2M0 are the 2M0X2s, or missile maintenance

teams (MMT). MMT technicians perform maintenance on the

Minuteman III missile itself. You might have thought that the missile

was emplaced as one complete unit, but this is not the case. When

the missile is installed in the launch tube, it is assembled in sections,

one on top of another. The sections are then electrically and

mechanically fastened together. MMT installs the missile guidance



set (MGS), the propulsion system rocket engine (PSRE), and the

reentry vehicle (RV).

Now that we have taken a brief overview of the other 2M0 career

field areas, let’s take a look at the duties you may perform as a

2M0X3.

You have reached the self-test questions.  Answer each question before
moving forward to the next set of questions.  For the fill-in the blank
questions, you will need to add (.) periods to the end of the sentences.

Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o t he
2M 0 Air  Forc e spec ia lt y  c od e ov erv iew.



SUBMIT

1. What major command (MAJCOM) has a mission to develop joint warfighters? 

1

2. What AFSC performs maintenance on the ALCM?

MMTs.

PREL shop.

EMTs.

FMTs.

2M01XA.



SUBMIT

2

3. What teams emplace different portions of the Minuteman III missile?

2M0X1B.

2M0X2.

2M0X3.

FMTs.

PMTs.

EMTs.



SUBMIT

Answer all of the self-test questions above before moving forward in the

lesson.

Duties of Air Force specialty code 2M0X3

This lesson will focus on the different duty positions you may hold as a

2M0X3 as well as the basics of each job. While this list is not all

encompassing, it should serve as a start. Something exciting to consider

is that as you progress in your career, you can be assigned to many

positions within the maintenance organization at various locations

throughout the Air Force.

MMTs.



Clic k  on t he v id eo b elow  t o w a t c h a  v id eo of  a n a irm a n
ex pla ining  how  F M S  prepa res f or  a  Glob a l  S t r ik e  Cha l leng e.

Cl ic k  here  t o b eg in lea rning  a b out  t he d ut ies of  t he 2M 0X 3
c a reer f ie ld .

Facilities Maintenance Section

In order to perform duties as a facilities maintenance section (FMS) technician, you will need to complete a

team training course. Team training is a controlled training environment where experienced Air Education

and Training Command (AETC) field training detachment (FTD) instructors train you to perform

maintenance tasks at an LF or MAF. Team training is very similar to the technical training you received at

Vandenberg; however, you’ll ‘sign off’ on these tasks and be qualified to perform them in the missile field.

You will not attend team training if you are chosen to work in the power, refrigeration, and electrical (PREL)

section or the Hardened Intersite Cable System (HICS) section. In-shop instructors will teach you how to

perform tasks in these two sections.  Technicians graduating team training are fully capable of performing



nearly all tasks FMS technicians should be able to do. On-the-job training (OJT) will qualify the technicians

on any remaining tasks.  You are now ready to perform duties in FMS. FMS has two separate but related

functions: facilities maintenance teams (FMT) and periodic maintenance teams (PMT).

FMS  Section Organization Chart.

Listed below are the two sections that fall under the facilities maintenance
section.  Click on each tab to learn about the facilities maintenance teams
(FMT) and the periodic maintenance teams (PMT).

FMTs perform on-site troubleshooting and repair of the LF and MAF power generation and distribution

systems, environmental control systems (ECS), wastewater systems, diesel fuel systems, and a variety of

miscellaneous systems that comprise the facility. An FMT consists of at least two technicians with one

identified as the team chief.

FMT tasks can include troubleshooting electrical circuitry, interpreting wiring diagrams and schematics to

pinpoint problems, or repairing and replacing individual components. FMTs also perform major maintenance

tasks at the MAF and LF, such as removing and replacing the brine chiller unit or diesel generator.

FA C I L I T I E S MA I N T E N A N C E  T E A MS PE R I O DI C  MA I N T E N A N C E  T E A MS



PMTs perform periodic maintenance on the LF and MAF power generation and distribution systems, ECS,

wastewater systems, diesel fuel systems, and many of the miscellaneous systems on site. As an FMT

technician, your mission is to fix equipment that has already malfunctioned. As a PMT technician, your job is to

perform preventive maintenance to keep equipment from malfunctioning. A PMT consists of at least five

technicians with one designated as the team chief.

The typical length of a PMT dispatch is 2 days. When you dispatch to a site in the missile field, you will

perform maintenance on nearly every part of the system that FMS is responsible for. When you and your

teammates go out on a dispatch, you’ll be going out to accomplish one or more of these three inspections:

Annual – Tasks performed once every year.

Biennial – Tasks performed once every 2 years.

Triennial – Tasks performed once every 3 years.

FA C I L I T I E S MA I N T E N A N C E  T E A MS PE R I O DI C  MA I N T E N A N C E  T E A MS



Complete the content above before moving on.

Listed below are additional work centers that you could be assigned to work.
 Click on each (+) sign to learn about the different work centers.

Power Refrigeration and Electrical Shop (PREL) –

As mentioned earlier in the lesson, instead of going to team training and running the field, you may also be

assigned to PREL. PREL is located on the MSB, which means you will not dispatch out to the missile field.

Here, you will inspect and troubleshoot MAF and LF ECS, power systems, electrical systems, support

equipment, test equipment, special-purpose vehicles, and guided missile maintenance platforms (GMMP).

You will perform checkouts and maintenance on equipment brought back from the field by your fellow FMS—

FMT and PMT—technicians, and also equipment and vehicles that belong to EMT and MMT. You’ll generally

work in a team, but there is no set team structure. In addition to the tasks mentioned above, as a PREL

technician, you will also perform functional checkouts and reconditioning procedures on LF and MAF

emergency storage batteries.



Hardened Intersite Cable System shop (HICS) –

You may also be assigned to the HICS shop. HICS personnel are be responsible for maintaining the HICS.

This system is comprised of large cables that run underground and connect all LFs to their parent MAF as

well as other MAFs. As a HICS technician, you will inspect, troubleshoot, and repair buried cables, splice

cases, cable air dryers (CAD), and cable marker poles.



Vehicles and Equipment Section (VES) –

You might be assigned to the vehicles and equipment section (VES). As a VES technician, you will be

responsible for issuing vehicles and equipment to maintenance teams dispatching to the missile field. VES

ensures that utility vans (U-van), payload transporters (PT), cranes, and other general-purpose vehicles, such

as pickup trucks, are available. You will also build different equipment loads that dispatching maintenance

teams will thoroughly check out and put onto their vehicles prior to dispatch to the missile field.



Field Training Detachment (FTD) instructor –

After you’ve served a few years in the missile field or worked in the PREL or HICS shops, you may have the

opportunity to become a FTD instructor. Here, you will train all FMT and PMT technicians to perform

maintenance at LFs and MAFs. As an instructor, you will be responsible for training new technicians and

ensuring that lesson plans and curriculum are kept up to date.

Quality Assurance (QA) Evaluator –

After you have worked in FMS, PREL, HICS, and possibly even been an FTD instructor, you may have the

opportunity to serve as a quality assurance (QA) evaluator. When assigned to the QA section, you will act as

the “eyes and ears” of the maintenance group commander (MXG/CC) by evaluating technicians, technical

orders (TO), equipment, and other programs as necessary to ensure all technicians are performing their jobs

safely and correctly. Having highly skilled technicians in QA is necessary since these personnel are given the

authority to evaluate the performance of other technicians.



Spacelift –

Once you achieve your 5-skill level, you are eligible to take a spacelift assignment. Spacelift duties can take

you to either Vandenberg Space Force Base (VSFB), California, or Cape Canaveral Space Force Station

(CCSFS), Florida, where you will perform duties as a mission assurance technician (MAT). Your job as a MAT

will be to observe contractors as they perform launch-processing activities to ensure the mission is

accomplished correctly and safely. We will take a more in-depth look at spacelift later in another lesson.

Operating Location Ramstein –

Another opportunity made available as a 5-level technician is working as a Secure Transportable Maintenance

System (STMS) maintenance technician stationed at Ramstein Air Base, Germany. Here you will be

performing periodic inspections and preventive maintenance on the STMS trailers. These are special trailers

that look much like a PMT or PT trailer. They are used like a mobile maintenance bay for nuclear technicians

to perform maintenance on weapons in the field. The experience you gain working in the PREL shop or as a

PMT technician will aid you greatly in this job since you will be working on the trailer’s ECS, hoist, and power

systems.



AETC technical Training Instructor –

You can probably recall many of your technical school instructors from when you were a student in the 532d

Training Squadron (532 TRS) at VSFB, California. As a 5-level technician, you may also have the opportunity

to become a technical training instructor. Like an FTD instructor in your training section, technical school

instructors belong to AETC. They deliver instruction and maintain lesson plans and curriculum.

576th Flight Test Squadron –

Later in your career, you may also be a member of the 576th Flight Test Squadron (576 FLTS). Also located at

VSFB, California the 576 FLTS belongs to Air Force Global Strike Command (AFGSC) and is staffed with

2M0X1s (EMT), 2M0X2s (MMT), and 2M0X3s (FMT). Here, each 2M0’s job is very similar to those they

performed at the operational missile wings (MW). However, the sole mission of the 576 FLTS is to conduct

test launches of our ICBMs. They do not keep MAF and LF on an around-the-clock alert, as they are only

brought online for test launches that occur several times per year. You will learn more about the 576 FLTS in

another lesson.



Complete the content above before moving on.

You have reached the self-test questions.  Answer each question before
moving forward to the next set of questions.  For the fill-in the blank
questions, you will need to add (.) periods to the end of the sentences. 

Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o t he
d ut ies of  Air  Forc e spec ia lt y  c od e 2M 0X 3 .

1. Who teaches technicians to perform tasks in the PREL and HICS shops?

Type your answer here



SUBMIT

SUBMIT

3

2. What teams would remove and replace a brine chiller unit on an LF?

4

HICS.

MMTs.

PMTs.

FMTs.



SUBMIT

3. What teams perform preventive maintenance at MAFs?

5

4. What shop performs troubleshooting procedures on the GMMP?

HICS.

PMTs.

PREL shop.

MATs.

FMT's.



SUBMIT

6

5. What system connects LFs to their parent MAFs?

QA section.

PREL shop.

MATs.

PMT's

EMTs.

MATs.



SUBMIT

SUBMIT

7

6. What section evaluates technicians, TOs, and equipment and act as the “eyes and

ears” of the MXG/CC?

HICS.

QA section.

PREL shop.

FMTs.

PMTs.



SUBMIT

Complete all self-test questions above before moving forward to learn about

how to progress in the 2M0X3 career field.

8

7. What technicians observe contractors as they perform launch-processing

activities?

HICS.

MATs.

PREL section.

EMTs.



Career Development Courses (CDCs)

In order to understand the terminology used here, you need to be familiar with the scope and purpose of

career development courses (CDC) and training documentation.

A CDC is a written course that provides personnel with additional knowledge needed for advancing to the

next skill level. A CDC does not ensure task proficiency or provide you with all of the information you need

to complete a specific task. Instead, information in a CDC is based on broad principles and knowledge

requirements for each specialty. Information about specific equipment or procedures is included only when

applicable throughout the career field or required to illustrate the application of a principle.

Completion of your CDC and OJT not only help you become a 5- or 7-skill-level technician but also helps

you advance through the ranks from senior Airman (SrA) to chief master sergeant (CMSgt). As a SrA

eligible to test for promotion to staff sergeant (SSgt) you will be competing for promotion through the

Weighted Airman Promotion System (WAPS). One of the written tests you will take as part of the process

is called the specialty knowledge test (SKT). The SKT is a 100-question test focused on your career field

and is based on the information provided in your CDC.

2M0X3 Career Field Progression

Now that you know more about some of the duties you may

perform in this career field, let’s look at how you achieve

different skill levels in order to progress through the 2M0X3

career field. Note that 3-, 5-, 7-, and 9-skill levels are used

interchangeably with apprentice, journeyman, craftsman, and

superintendent, respectively.



All of your training, CDC completion, and core tasks are documented in your training records. Our career

field uses the training business area (TBA) to document all training. TBA is a web-based server system that

allows you, your trainer, your supervisor, work center supervisor, and unit training manager (UTM) access

to document and certify tasks and CDC completion.



Figure 1–1. 2M0X3 Career Progression Chart.



Skill-level Progression

Now that you know the basics for skill-level upgrade, let’s look at each skill

level and what is required in order to be upgraded. Figure 1–1 illustrates career

field progression in relation to ranks and duties associated with the different

skill levels. Refer to figure 1–1 while you read along.

Listed below are the four different skill levels you can progress through in this
career field.  Click on each tab to learn about each level.

You were awarded the 3-skill level for completing your initial-skills training at VSFB, California; you are

currently an apprentice. You are learning your job as a whole as an apprentice, and your main goal at this point

is to become familiar with the basics of the career field.

Upon arrival at your first duty station, you are automatically entered into 5-skill-level upgrade training.

Following completion of this CDC, for training on the required 5-skill-level core tasks, you will be assigned to

an FTD class or an OJT instructor for hands-on training. To qualify for the 5-skill level, you must:

Possess a 3-skill level.

Successfully complete this 5-skill-level CDC.

Be trained on all 5-skill-level core tasks.

Be in upgrade training for a minimum of 12 months.

The 12-month period is the amount of time necessary to develop the knowledge and skills for you to become

a 5-level technician. There is one exception to this rule: Airman retraining from another career field must

A PPR E N T I C E  ( 3 -

L E V E L )

JO UR N E Y MA N  ( 5 -

L E V E L )

C R A F T SMA N  ( 7 -

L E V E L )

SUPE R I N T E N DE N T  ( 9 -

L E V E L )

A PPR E N T I C E  ( 3 -

L E V E L )

JO UR N E Y MA N  ( 5 -

L E V E L )

C R A F T SMA N  ( 7 -

L E V E L )

SUPE R I N T E N DE N T  ( 9 -

L E V E L )



complete a minimum of 9 months in upgrade training. Once you have met all of these requirements, the final

steps for award of the 5-skill level are a recommendation by your supervisor and approval by your commander

(CC).

As a journeyman (5-skill level), you will continue to progress by completing both formal and informal training

to broaden your technical knowledge and leadership skills. You may be assigned duties as a team chief, FTD

instructor, evaluator, or AETC technical training instructor. Additionally, there are two milestones to complete

to become a craftsman (7-skill level):

Attend the Airman Leadership School (ALS) after completing 48 months’ time in service.

Use your CDC to prepare for promotion testing.

At this point, you have been selected for promotion to SSgt. Just like your 5-skill-level upgrade, you will be

enrolled in a CDC; however, this CDC will be more technical in nature and is geared toward the knowledge

you need to know as a craftsman. In addition, you will be trained and certified on 7-skill-level core tasks. The

minimum time in upgrade training for your 7-skill level is 12 months. To be awarded your 7-skill level you

must:

Hold a 5-skill level.

Be at least a SSgt.

Successfully complete your craftsman CDC.

Be certified on all 7-skill-level core tasks.

Complete a minimum of 12 months in upgrade training.

Be recommended by your supervisor and approved by your CC.

A PPR E N T I C E  ( 3 -

L E V E L )

JO UR N E Y MA N  ( 5 -

L E V E L )

C R A F T SMA N  ( 7 -

L E V E L )

SUPE R I N T E N DE N T  ( 9 -

L E V E L )

A PPR E N T I C E  ( 3 -

L E V E L )

JO UR N E Y MA N  ( 5 -

L E V E L )

C R A F T SMA N  ( 7 -

L E V E L )

SUPE R I N T E N DE N T  ( 9 -

L E V E L )



Upon promotion to senior master sergeant (SMSgt), you will be awarded the 9-skill level. This means there

are no core tasks, CDCs, or upgrade training requirements. As a 9-level, you will be expected to fill

superintendent positions along with various other staff positions and other prestigious positions outside of

this career field. As a 9-level, you are given increased responsibilities, requiring an in-depth understanding of

resource, organizational, and personnel management.

CMSgt is the highest enlisted rank in the Air Force, and CMSgts are managers that provide senior enlisted

leadership. Two common duties of a CMSgt in the 2M0 career field are maintenance superintendent and Air

Force career field manager (AFCFM).

Maintenance Superintendent (MX

Supt)

Maintenance superintendents are

senior enlisted personnel who manage

production and assigned resources in

their group or squadron whose goal is

to achieve maximum war-fighting

capability.

Air Force Career Field Manager

(AFCFM)
The AFCFM ensures development,

implementation, and maintenance of

the career field education and training

plan (CFETP). Simply speaking, the

AFCFM shapes and provides the

direction for the entire career field.

Active duty CMSgt-selects with at least

6 months of retainability may attend

the Chief Master Sergeant Leadership

Course (CLC). SMSgts selected for

promotion to CMSgt are not required

to complete CLC prior to sew-on;

however, they will attend the course

within one year of being selected for

promotion.

This lesson focused on your CDC as

well as progression through the



different skill levels that you’ll be able

to achieve throughout your career.

Complete the content above before moving on.

You have reached the self-test questions.  Answer each question before
moving forward to the next set of questions.  For the fill-in the blank
questions, you will need to add (.) periods to the end of the sentences. 

Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o t he
2M 0X 3  c a reer f ie ld  prog ression.

SUBMIT

1. What contains information based on broad principles and common knowledge

requirements of each specialty?

Type your answer here

9



SUBMIT

SUBMIT

2. What system allows you and your supervisor to certify task and CDC completion?

Type your answer here

10

3. Why would you be assigned to an FTD class or an OJT instructor?

Type your answer here

11

4. What CDC is more technical in nature, and is geared toward the knowledge you’ll

need as a craftsman? 



SUBMIT

This completes Lesson 1. You can find the answers to the self-test questions

in the Module 1 table of contents.

Type your answer here



MAIN POINTS

1. Missile Maintenance Organizational Structure

a. Air Force Global Strike Command

b. Twentieth Air Force

c. Intercontinental ballistic missile wing

d. Intercontinental ballistic missile group

e. Maintenance squadron

f. Missile maintenance squadron and contracted functions

g. Related intercontinental ballistic missile organizations

2. General and Specific Responsibilities

a. General responsibilities

Lesson 2 of 5

Lesson 2. Maintenance Management



b. Specific responsibilities

As a missile and space facilities journeyman, you have an important role in the

success of the Air Force mission. While preserving the peace and security of

the US is a very broad element of this mission, you should make a conscious

connection between your “wrench turning” and the peace and security you

enjoy as an American. You work in a proud maintenance organization that has

an ongoing mission of keeping missiles on alert. In this lesson, we cover the

organization and responsibilities of the ICBM maintenance organizations and

related units.

You are part of a vast maintenance organization of several hundred people. As

your career progresses, you will gain a better understanding of the purposes

and goals of the Airmen around you as you learn the responsibilities,

functions, and structure of your organization. In this lesson, you will learn

about the different organizations in the ICBM world. We will start at the top

of the missile maintenance organizational structure with Air Force Global

Strike Command (AFGSC) and work our way down to the individual

maintenance technician.



Click here to begin Lesson 2 of Module 1.



Air Force Global Strike Command and 20th Air Force Emblems.

Missile Maintenance Organizational Structure

Each level within a chain of command has its own functions and

responsibilities, and AFGSC and its subordinate organizations are no different

in that respect. In this section, we describe the organizational structure of

AFGSC, Twentieth Air Force (20 AF), the ICBM wings and groups, as well as the

squadrons responsible for ICBM maintenance.



Clic k  t he pla y  b ut t on t o w a t c h t he v id eo b ef ore  m ov ing
f orw a rd  t o lea rn a b out  t he m issi le  m a int ena nc e

org a niz a t iona l  st ruc t ure.

Air Force Global Strike Command

As an Air Force member, it is vital that you know and understand your chain of

command. Knowing your chain of command helps you understand where you fit

in the organization and, hopefully, defines what your own roles and

responsibilities are in order to effectively accomplish your duties. In this

lesson, we will look at AFGSC’s mission and organization. The lessons that

follow describe 20 AF and the different ICBM Missile Wings (MW) and groups.



Air Force Global Strike Command Emblem.

Click on each tab to learn about the origin, mission and organization of AFGSC.

Recall how unit 1 discussed the nuclear triad, and how the Air Force is responsible for operating the ICBM

and ALCM legs. AFGSC was activated on 7 August 2009 to consolidate all ICBM and ALCM assets under one

operational chain of command. AFGSC is a major command (MAJCOM), headquartered at Barksdale Air Force

O R I G I N S MI SSI O N O R G A N I Z AT I O N



Base (AFB), Louisiana, and is directly subordinate to Headquarters Air Force (HAF). ICBM forces were

merged into AFGSC effective 1 December 2009, and the Air Force long-range bomber assets (ALCM) were

incorporated 1 February 2010.

The mission of AFGSC is to develop and provide combat-ready forces for nuclear deterrence and global strike

operations to support the president of the United States (US) and combatant commanders (COCOM). As the

mission statement states: AFGSC assets are poised to conduct strike operations anywhere on the globe,

using land-based ICBM forces, as well as long-range bombers, such as the B–52 and B–2. AFGSC’s mission

has three specific areas of focus—safety, security, and credibility. These are described below.

AFGSC Mission Focus
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Area Description

Safety

The safety of our nuclear assets is critical to

AFGSC’s mission. As a technician, your actions

could cause catastrophic failure if safety is

compromised in any facet of your duties. AFGSC

values safety in all things large and small. AFGSC

maintains an aggressive inspection tempo to

focus on nuclear safety and task safety.

Security

The security of our nuclear assets is just as

important as safety. Security forces (SF) Airmen

are not the only ones responsible for security; we

all are. As a missile field technician, you will have a

direct impact on the security of our nuclear

weapon system by following proper security

procedures as outlined in your TOs. Being aware

and remaining vigilant will enhance security.

Credibility

Credibility is a prime concern for AFGSC. This

MAJCOM is entrusted with two-thirds of the

nation’s nuclear triad: land-based ICBMs and

long-range bombers. As such, the American people

must have faith that these weapons are properly

secured and maintained in a safe manner. As a

missile field technician, your day-to-day actions

reflect the pride and precision that needs to be

delivered to ensure public support. A false step

can damage the credibility of AFGSC, as well as

the Air Force and the US as a whole. For us to

continue this mission, the American people must

have confidence that we can do it safely and

securely.



AFGSC is responsible for 20 AF and 8 AF. There are also subordinate units that report directly to AFGSC that

do not fall under either 20AF or 8 AF. These include the 576 FLTS at VSFB, California, and the missile

engineer squadron (MES) at F.E. Warren AFB, Wyoming. The organizational chart in figure 2–1 shows the

alignment of these AFGSC organizations.

The 8 AF’s headquarters, also located at Barksdale AFB, Louisiana, is comprised of three bomb wings. The 8

AF plans and executes nuclear deterrence and global strike operations by operating the long-range bombers

that carry and deploy the ALCM. The 8 AF plans and executes nuclear deterrence and global strike operations

through the use of long-range bombers. The 8 AF units operate from Barksdale AFB, Louisiana; Minot AFB,

North Dakota; and Whiteman AFB, Missouri. It is unlikely that you will be assigned to an 8 AF unit as a missile

and space facilities journeyman, so we’ll focus on 20 AF.
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Click on each tab to learn about the origin, mission and organization of 8th Air
Force.



Watch the video before moving on in the lesson.

Click on each tab to learn about the origin, mission and organization of the
20th AF.



Watch the video before moving on in the lesson.



Twentieth Air Force

The 20 AF is a numbered air force (NAF). NAFs report directly to a MAJCOM

and are usually not structured to perform operational or war-fighting missions.

A NAF is often responsible for a specific geographic region and is assigned

wings, groups, and squadrons.

The 20 AF is headquartered at F.E. Warren AFB, Wyoming, and is America’s

ICBM team and the front-line deterrence against any threat to the US. The 20

AF team is comprised of approximately 15,000 Airmen and civilians who are

based at three operational MWs. As a missile and space facilities journeyman,

you are likely to be assigned to one of the 20 AF bases.



Mission

The 20 AF is unique in that it has dual missions, which are to support AFGSC

and United States Strategic Command (USSTRATCOM). The 20 AF is

responsible to AFGSC to maintain and operate the Air Force’s ICBM forces. Its

mission is to operate, maintain, secure, and ensure the safety and combat

readiness of the nation’s ICBM force. The 20 AF is designated as

USSTRATCOM’s “Task Force 214” and provides on-alert, combat-ready ICBMs

to the president of the United States and the commander of USSTRATCOM. 



20 AF Emblem.

20th AF

Organization and Responsibilities

The 20 AF command section consists of several divisions (fig 2–2). Since ICBM maintenance falls under

the 20 AF logistics division, it will be our main focus. The logistics division consists of command, facilities,

missile maintenance, electrical, communications, ICBM readiness, and support sections. As we cover the



following sections, remember that we are discussing the evaluators that work at 20 AF and not the local

evaluators in your maintenance group.

Command Section

The 20 AF director of logistics has many responsibilities, but one of the most important responsibilities

is acting as the team chief for the missile potential hazard (MPH) system. A MPH is a condition in the

missile complex that could potentially lead to a situation that could cause serious personnel injury or

damage to equipment or facilities, which the unit cannot correct because of limitations in technical data,

personnel, or hardware. For example, suppose two legs of the lifting sling break during a brine chiller

replacement in the launcher support building (LSB) causing the brine chiller to fall and become wedged in

the access door.

This would be an MPH because it is an unusual situation that could cause damage to equipment, and

there is no technical data to direct recovery or remedy it. The MPH system is designed to address such

circumstances and to put a knowledgeable team of weapon system experts at the disposal of a unit in

need of assistance. It is essentially an emergency response team for ICBM maintenance.



Facilities

2M0X3 personnel are primarily assigned to the facilities section as FMS, PREL, and HICS evaluators.

This section also manages ICBM modification programs. Its role in the modification program process is

to perform design reviews to verify that new equipment performs as advertised. Periodically, as a new

system is being developed, 20 AF personnel team up with the contractors to evaluate the system in

action and make design changes in areas where our needs are not being met. Once the modification is

complete, the facilities section helps develop TO procedures and ensures that the kits sent to the wings

include all of the parts required to complete the modification.

Facilities personnel also evaluate missile maintenance units and inspect ICBM maintenance programs,

facilities, equipment, vehicles, and technical data. They review QA reports from each wing and provide

feedback as necessary. Other responsibilities include processing and validating requests from wings for



depot assistance, TO waivers, and TO improvement recommendations and changes. In addition, they

are subject-matter experts for issues presented by the units.

Missile Maintenance

The missile maintenance section consists of the 2M0X2 evaluators. Evaluators from the MMT,

mechanical and pneudraulics section (MAPS), and missile-handling teams (MHT) fields are represented

here. Their role is the same as the facilities section: to manage current and future ICBM modification

programs, as well as evaluate missile maintenance units and inspect ICBM maintenance programs,

facilities, equipment, vehicles, and TOs.



Electrical

The electrical flight contains the 2M0X1 evaluators from the EMT and the electronics laboratory

(ELAB).



Communications

The communications section contains the 2M0X1 evaluators responsible for the missile

communications maintenance (MCM) programs and evaluations.



Support

The support section serves as the focal point for all supply and TO issues.



Intercontinental Ballistic Missile (ICBM) Readiness

The ICBM readiness section is the interface point between the MWs and the 20 AF logistics section.

When taskers or other data are transmitted to and from 20 AF, the ICBM readiness section ensures the

validity and accuracy of the data before it is disseminated to the appropriate 20 AF section.

ICBM readiness is a key component of the command and control (C2) structure of 20 AF as well. They

compile maintenance data analysis reports and generate weapon system metrics for the 20 AF and

USSTRATCOM leadership to ensure they have the right information to make decisions. Additionally,

they keep leadership informed of modification and sustainment program completion rates.

Lastly, ICBM readiness ensures the maintenance efforts of the three MWs are consistent with

USSTRATCOM’s operational orders for the strategic employment of the ICBM fleet. While under the

logistics division of 20 AF, this section has a pivotal role in the 20 AF structure as a whole.



Technical Orders

The TO librarian oversees the entire ICBM TO process. Part of his or her responsibilities include

managing the TO improvement program. You will learn more about TOs and the improvement process in

Module 2 of this course.



Materiel Control

Materiel control is responsible for all ICBM supply related issues. They monitor acquisition of parts

affecting the weapon system’s mission capability (MICAP). If a problem prevents an LF from being on

alert, and the part needed to fix the problem is not available, the site’s MICAP is affected. The supply

area uses the MICAP program to put a high priority on getting the needed part and restoring the

capability of the weapon system.

620th Missile Operations Flight



Click here to learn about a ICBM wing.

Intercontinental Ballistic Missile Wing

Now that we have discussed AFGSC and 20 AF, our

next topic is the ICBM MW. As a 3-level technician

studying to advance to your 5- level, this is where you

come in. You’ve been assigned to one of the three

wings: Malmstrom AFB, Montana (341 MW); Minot

The 620th Missile Operations Flight is a subdivision of 20 AF reporting directly to the CC. The flight CC

also serves as the director of safety and nuclear surety for 20 AF. This flight operates the

Intercontinental Ballistic Missile Center of Excellence (ICE), which is primarily responsible for providing

evaluator and instructor training.

This center ensures all ICBM instructors and evaluators receive the high-quality, standardized training

necessary to perform their critical roles. During combat capability evaluations, ICE personnel augment

their counterparts in the logistics and operations divisions to assist with the inspections.



Figure 2–3. Organization of Missile Wings Under 20 AF.

Operational Wing

A wing is a level of command below the NAF (i.e., 20 AF) and has an operations

group (OG) and a related operational mission activity assigned to it. The wing is

the first level of command where all of the subordinate levels of command are

located on the same installation. Looking at the NAF structure, you will see that

its subordinate wings are not located very close together. For example, 20 AF

subordinate wings are located in three different states: Montana, North

Dakota, and Wyoming. However, at the wing level, the subordinate groups are

AFB, North Dakota (91 MW); or F.E. Warren AFB,

Wyoming (90 MW).



located on that installation. If you needed to see a finance technician in the

mission support group (MSG), for instance, you would only need to travel a

short distance to another part of the installation to do so.

Intercontinental Ballistic Missile Wing Mission

The mission of an ICBM MW is to provide combat ready forces for 20 AF and USSTRATCOM by safely

operating, maintaining, and securing ICBMs. A typical ICBM MW is comprised of approximately 5,000

people in various organizations that mirror a typical Air Force wing structure. 

Each of the three ICBM MWs is responsible for keeping 150 Minuteman III missiles on alert throughout

their respective areas of responsibility. The following table provides a brief overview of the 20 AF MWs.

Below are the emblems for each of the 20 AF ICBM Missile Wings. Click on
each number to learn about the descriptions for the 90th, 91st, and 341st
Missile Wings.

 




90th Missile Wing

The 90th MW is located at F.E. Warren AFB, Wyoming. The wing is responsible for maintaining 150 Minuteman III

missiles on alert located over a 12,600 square-mile area throughout Wyoming, western Nebraska, and northern

Colorado.





91st Missile Wing

The 91st MW is located at Minot AFB, North Dakota.  The wing is responsible for maintaining 150 Minuteman III

missiles on alert located in an 8,500 square-mile area of North Dakota.





341st Missile Wing

The 341st MW is located at Malmstrom AFB, Montana.  This wing is responsible for maintaining 150 Minuteman III

missiles on alert throughout a 13,800 square-mile area in Montana.

Next, we’ll take a look at the ICBM groups that are part of the MW organization.

Click on each number before moving forward to learn about the ICBM

missile group.

Figure 2–4. Organization of Groups Within a Missile Wing.





Intercontinental Ballistic Missile Group

A typical ICBM MW is comprised of four groups (fig 2–4):

Maintenance Group (MXG)

Operations Group (OG)

Mission Support Group (MSG)

Medical Group (MDG)

Each group has a different, but equally important, role in carrying out the wing’s mission. Group CCs report

directly to the wing CC. A group usually has two or more subordinate units and is a level of command

directly below the wing. In this lesson, we will focus on the mission of the MXG and the OG.

Click on each tab to learn about the mission of the MXG and OG.

An MXG in an ICBM MW has two squadrons—the maintenance squadron (MXS), and the missile maintenance

squadron (MMXS). The structure of both squadrons is broken down into flights and sections. The MXG’s

mission is to support the wing’s mission of keeping missiles on alert with materiel, resources, and data. The

majority of ICBM maintenance personnel will spend most of their career in the MXG.

MA I N T E N A N C E  G R O UP Q UA L I T Y  A SSUR A N C E O PE R AT I O N S G R O UP



QA is a separate entity in the MXG. This flight falls under the MXS for personnel administration, but

operationally, it works directly for the MXG/CC. QA evaluators are responsible for conducting evaluations on

field technicians and FTD instructors, and are the “eyes and ears” of the MXG/CC. QA is responsible for

periodically reviewing TOs and conducting technical reviews of time compliance technical orders (TCTO) and

other modifications that happen in the missile field. QA evaluators are chosen from among the best in each

career field.

MA I N T E N A N C E  G R O UP Q UA L I T Y  A SSUR A N C E O PE R AT I O N S G R O UP



The OG consists of three squadrons. Each squadron is responsible to monitor and control 50 LFs and 5

MAFs. Other major responsibilities of the OG include:

Provide Missile Combat Crew (MCC) members whose main responsibility is to launch the missile and

monitor the remote LFs.

Provide facility managers (FM) and food service personnel (chefs) to maintain the MAF.

Maintain a codes section that is the focal point for weapon system coding material and code- handler

training.

In the next two lessons we will focus on the squadrons within an MXG—maintenance and missile

maintenance—and their organization.

MA I N T E N A N C E  G R O UP Q UA L I T Y  A SSUR A N C E O PE R AT I O N S G R O UP



Complete the content above before moving on.

Maintenance Squadron
A MXS at a missile wing is different from a regular MXS, and their mission includes:

Planning, coordinating, and monitoring maintenance efforts on MAFs, LFs, and support equipment.

Administering initial, recurring, ancillary, and OJT.

Performing off-equipment maintenance and limited on-equipment repairs.

Providing centralized management of manpower, finances, and support equipment for the missile

maintenance complex.

The MXS is broken down into three flights—maintenance operations, training, and resources—which are

then broken down into sections (fig 2–5).



Figure 2–5. Maintenance Squadron Organization.

Below is the maintenance operations flight organizational chart.  Click on
each number to learn about their responsibilities.


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Maintenance Operations Flight

The maintenance operations flight’s mission is to maintain the status of all LFs and MAFs; provide leadership with key

information to assist in determining maintenance requirements and priorities; and function as the central manager for

manpower, materiel control, mission support equipment, TOs, and long range planning.  Maintenance operations flight

consists of these sections:

Data analysis

Materiel control

Missile maintenance operations center (MMOC)

Maintenance programs

TO library

Plans and scheduling (P&S)

The following paragraphs provide an overview of each of these sections:





Data Analysis Section

The data analysis section provides central oversight of all Integrated Maintenance Data System (IMDS)-related

functions within the MXG. Maintenance data analysis functions are performed by a combination of military personnel

and contractors. You will learn all about IMDS later in this CDC; for now, though, all you need to know is that the data

analysis section establishes and leads the data integrity team (DIT). This section establishes and leads the DIT. The

purpose of the DIT is to evaluate, isolate, and eliminate documentation errors in IMDS. The data analysis section

maintains a site file for each LF and MAF, which must include an Air Force Technical Order (AFTO) Form 95, Significant

Historical Data; an inventory sheet that tracks all serially controlled items; and forms that track LF and MAF emergency

storage battery data. The data analysis section also serves as a central collection point for all maintenance data forms.
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Materiel Control Section

Decentralized materiel support (DMS) provides central oversight of all supply and support-related functions within

the MXG. Personnel in this section can include Department of Defense (DoD) civilians, military, and/or contractors.

DMS is where all parts that are waiting to be installed at an LF or MAF are kept, or “binned”. This is where technicians

go on the morning of a dispatch to gather the items they will need to accomplish their work orders. DMS also orders

and processes parts through Integrated Maintenance Data System (IMDS).





Missile Maintenance Operations Center (MMOC)

The MMOC serves as the focal point for priority 1 through 4 discrepancy reporting and is responsible for coordinating

with appropriate agencies to ensure mission accomplishment and execution of the daily maintenance schedule.

Maintenance technicians working on- or off-base coordinate all maintenance activities with the MMOC. The MMOC

operates 24 hours a day, 7 days a week, monitoring the status of each LF and MAF. Furthermore, the MMOC tracks

maintenance team arrival and departure times, and monitors maintenance team timelines to ensure they are not

exceeded.





Maintenance Programs Section

This section serves as the maintenance complex’s single point of contact for managing personnel authorizations, unit

finances, facilities, and mission support equipment. The maintenance program’s section prepares weapon system

budgets, provides financial management for the maintenance organization, and acts as the single point of contact for

overall guidance on mission support plans and support agreements.





Technical Order Library

The TO library contains several copies of each TO that is required for technicians to complete maintenance and other

procedures. Technicians who work in the TO library have many duties to include adding new or revised pages and

conducting periodic checks to ensure that no pages are missing from any TOs.





Plans and Scheduling Section

Performing maintenance in the missile field and on the MSB requires significant resources and effective coordination.

P&S serves as the focal point for planning and scheduling of known maintenance requirements, and must coordinate

with MSG for SF support and the OG and many other sections in the MXG to create an accurate maintenance

forecast. It uses two distinct functions—planning and scheduling—which are explained below.

Planning Function

The planning function includes all aspects of intermediate-range planning required to manage the MXG’s workload.

The planning function is responsible for the following:

Developing, coordinating, and publishing maintenance forecasts.

Developing and managing the unit TCTO, master change log (MCL), modifications, and time-change programs.

Providing a monthly TCTO/MCL status to AFGSC logistics and missile engineering sections, the ICBM system

program office engineering section, base missile engineering, and OG standardization/evaluation section.

Ensuring periodic maintenance scheduling includes all requirements and the date completed does not deviate by

more than 60 days each year.

Scheduling Function





The scheduling function includes all aspects of short-range planning required to manage the MXG’s workload. The

scheduling function is responsible for the following:

Developing, coordinating, and publishing the maintenance schedule and holding daily meetings to coordinate the

next day’s actions.

Coordinating the commitment of wing/group resources via the daily maintenance plan.

Interfacing with missile engineering for depot assistance on real-property installed equipment (RPIE).

As you can see, the planning function projects the maintenance that will be required in the coming weeks or months.

The scheduling function typically plans the next day’s activities.

Complete the content above before moving on.

Below is the maintenance training flight  organizational chart.  Click on each
number to learn about their responsibilities.


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Maintenance Training Flight

Now that you are familiar with the maintenance operations flight, let’s take a look at the maintenance training flight.

This flight is responsible for managing ICBM maintenance training as well as providing ancillary training to all MXG

personnel.





Training Management

The individuals in the training management section provide most of the classroom training you will receive. As a newly

assigned technician, you may already be scheduled for—or may have already received—training from training

management. As the name implies, training management is responsible for managing all unit training programs and

plays a large part in the recurring technical training (RTT) that you and other technicians will receive. The unit training

manager (UTM) who is responsible for all training within the MXG is also assigned to this section. Training

management is responsible for managing the learning center’s resources and equipment. The learning center is where

you will typically go to complete your ancillary training.





Team Training

Team training is accomplished by an air education training command (AETC) field training detachment (FTD), and this is

where technicians will be assigned when a team training slot becomes available. As we discussed in Unit 1, the FTD

falls under AETC and is manned by experienced instructors that are responsible for training technicians to be

competent field runners. The instructors who teach special-purpose vehicle operations (SPVO) courses are also

assigned to the FTD. If you are selected to be a crane operator or the tractor-trailer driver for your periodic

maintenance team (PMT), SPVO is where you will receive the training required to operate these and other vehicles.

Remember, the FTD is organizationally located under AETC but is physically located in your training flight.

Complete the content above before moving on.

Below is the resources flight  organizational chart.  Click on each number to
learn about their responsibilities.


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Resources Flight

The resources flight is responsible for maintaining any assigned aerospace ground equipment (AGE), and performs off-

equipment maintenance on the electrical, environmental, power generation, pneumatic, and hydraulic systems

associated with the ICBM weapon system. This flight also, stores, manages, maintains, and issues ICBM support

equipment, guidance systems, and special purpose vehicles.  Resources flight consists of these sections:

ELAB

MAPS

PREL

VES

AGE (341 MW and 90 MW only)





AGE Section

This section tracks and manages AGE inspection and maintenance requirements for the wing. AGE technicians

maintain and inspect equipment items (e.g., portable lighting, portable heaters, etc.) that are used by agencies

throughout the wing. AGE falls under the MXG at the 341 MW and 90 MW, and under the 5th Bomb Wing at the 91

MW.





ELAB Section

The ELAB is manned by 2M0X1 (EMT) technicians who are responsible to inspect, troubleshoot, and repair missile

electronic and communication components and test equipment. They prepare electronic drawers that will be installed

at LFs and MAFs and track spare missile guidance sets (MGS) by serial number and part number. ELAB maintains a 24

hours per day, 7 days per week maintenance capability.





Mechanical & Pneudraulics (MAPS)

MAPS is comprised of 2M0X2 (MMT) technicians who are responsible to inspect, troubleshoot, and repair hoists,

mechanical support equipment, pneumatic and hydraulic components, support equipment, and special-purpose

vehicles. MAPS conducts tests to ensure that weight-bearing items, such as lifting slings, will safely support their

rated weight loads. Lastly, this shop is also responsible for operating and maintaining the proof load test facility.
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PREL Section

PREL is manned by 2M0X3 technicians like yourself who are responsible to inspect, troubleshoot and repair weapon

system environmental control system (ECS), power systems, electrical systems, support equipment, test equipment

and special-purpose vehicles. PREL technicians also prepare, process, and recondition LF and launch control center

(LCC) emergency storage batteries and mix a variety of chemicals used in the missile field.





VES

VES technicians manage assigned vehicles and equipment to meet scheduled and unscheduled missile maintenance

requirements. In managing vehicles, VES is responsible for ensuring maximum availability of safe and reliable general

and special-purpose vehicles and cranes to meet mission requirements. If there are vehicle discrepancies, VES must

coordinate with the logistics readiness squadron to correct them and complete inspection requirements.

In managing equipment, VES technicians must maintain a record of inspections and calibration of equipment owned by

the unit and coordinate with the precision measurement equipment laboratory (PMEL) on other items requiring

calibration. Since equipment accountability is so vital, VES personnel use load lists when issuing items to maintenance

teams and then also carefully inventory the items when the team returns the equipment. As an equipment user, it is

vital that you inform VES technicians of any discrepancies you discover with the equipment you use.

Complete the content above before moving on.

Technical Engineering





Technical engineering (TE) personnel work out of operating locations at each of the three missile wings, but

are embedded into the MXS in such a way that you may not have even known that they belong to an

entirely different command. TE will be further discussed in lesson 010 of this CDC.

Missile Maintenance Squadron and Contracted Functions

Now that you’re familiar with the many facets of the MXS, let’s

take a look at the MMXS. The MMXS mission is to maintain the

launch readiness of the 150 LFs and 15 MAFs that comprise the

missile field. The MMXS flights have different roles with each

covering a specific portion of the weapon system to ensure

ICBMs are on alert at all times. MMXS consists of a facilities

flight and a generation flight (fig 2–6). 



Figure 2–6. Missile Maintenance Squadron Organization.

Click on each number below to learn about the responsibilities of the
Facilities flight and Rivet Mile.

















Rivet Minuteman Integrated Life Extension

Rivet Minuteman integrated life extension (MILE) falls under the MMXS, but as you can see in figure 2–6, it does not

fall under the facilities or generation flight. You will learn more about Rivet MILE in lesson 010 of this CDC.





Facilities Flight

The facilities flight is responsible for maintaining LFs and MAFs in optimal condition. It ensures operational readiness

by troubleshooting and repairing power and ECS, as well as performing periodic inspections, corrosion inspections,

and other preventive maintenance.  Facilities flight consists of the following sections:

FMS

Corrosion Control

HICS

Cable Affairs

ICBM Communications

The sections within the facilities flight are discussed in more detail in the following paragraphs.





FMS

FMS consists of 2M0X3 personnel just like yourself who are responsible for performing preventive maintenance in

accordance with the scheduled periodic maintenance program as well as performing on-site repair of LF, MAF power

and ECS. As a 2M0X3 this is likely your first stop in the maintenance community. FMS is the core work center for the

career field, and your technical training at VSFB, California, and the FTD has prepared you for duties you will perform

in this section. FMS also performs shotgun custodian duties for the missile complex. The launcher at every LF houses

two shotguns that technicians will arm themselves with for added security in an emergency situation, and Airmen from

the combat arms section dispatch annually to inspect and inventory each gun. As we already briefly discussed, the two

major functions of FMS are periodic and facilities maintenance.

Periodic Maintenance

The periodic maintenance program is one of the key responsibilities of FMS. Each LF and MAF has required periodic

inspections that must be performed on an annual, biennial, and triennial basis. Periodic maintenance is important to

prevent future problems and ensure the weapon system is operating in optimal condition. PMTs typically consist of a

team chief and four technicians, and team structure is kept the same whenever possible.

Facilities Maintenance

The FMS performs repair actions on the LFs and MAFs. The primary job of a FMT is to respond to and remedy alarm

conditions in the power, ECS, wastewater, and fuel systems, but they also perform on-site replacements of major

equipment items such as the brine chiller unit and diesel electric unit (DEU). A FMT typically consists of a team chief

and a team member.







HICS

An extensive network of large buried communication cables runs between all LFs and MAFs in the missile field. HICS

section personnel inspect, troubleshoot, and repair these cables and splice cases, as well as perform inspections and

maintenance on the cable air dryers (CAD) that pressurize and remove moisture from the cables. Finally, HICS

personnel also operate the heavy machinery necessary to excavate HICS cable sections and repair erosion issues

along the cable path.

HICS personnel also maintain a cable yard that contains all of the spare cables that could be used in the missile

complex. Because this cable is no longer manufactured, it must be maintained just like active cables with a pressurizing

system and periodic inspections. A HICS team consists of at least two 2M0X3 technicians with one designated as the

team chief.





Cable Affairs Section

LFs and MAFs are spread out over thousands of square miles of land, and the Air Force does not own all of it. Buried

HICS cables run through private land, and cable affairs personnel are responsible for engaging with landowners and

utility companies that own or operate the areas the HICS cables traverse. Landowners must be notified in advance of

any planned cable work on their property to prevent confrontations that could occur because it would appear that we

were trespassing on their land. Railroads, utility companies, contractors, farm agencies, and highway and road

departments must all contact cable affairs if any projects they plan might affect the HICS system. Cable affairs must

contact these agencies at least every 2 years to ensure they understand their requirements. The cable affairs section

consists of at least two 2M0X3 or trained civilian personnel.





Corrosion Control Section

Corrosion control technicians perform corrosion treatment and repair of facilities and equipment at the MAFs and LFs

in the missile complex. For example, this shop will dispatch to the field to remove rust that is beginning to develop on a

metal floor panel. They also treat support equipment, special-purpose vehicles, and some facilities on the missile

support base (MSB). A corrosion control team typically consists of four civilian personnel.





ICBM Communications

The ICBM communications section, more commonly referred to simply as ‘Com’, is a diverse section covering many

duties that were formerly divided among three different communications squadron career fields. These personnel

perform preventive maintenance, troubleshooting, and repair on nearly all of the communications infrastructure in the

missile field. They perform on-site maintenance on these systems and in the MW command post. When one of the

secure lines used for voice communications from the LF to the LCC malfunctions, an missile communication

maintenance (MCM) team is dispatched to troubleshoot and repair it. A Com team normally consists of at least two

2M0X1 personnel.

Complete the content above before moving on.

Click on each number below to learn about the responsibilities of the
Generation Flight.


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Generation Flight

The generation flight is responsible for maintaining and keeping ICBM forces on alert, which includes the

transportation, removal, installation, and storage of Minuteman III boosters, reentry systems (RS), and MGSs.

Generation flight technicians also perform coding operations and troubleshoot and repair ICBM communications,

security, electrical, and certain power systems.  The generation flight consists of these sections:

EMT

MHT

MMT





EMT Section

EMT technicians perform electronic, security, and electrical system repair/troubleshooting and coding of the weapon

system. In addition, EMTs repair the emergency storage batteries when they're installed at a LF or MAF, as well as

troubleshoot and repair personnel access system components. An EMT consists of at least two 2M0X1 technicians.





MHT Section

MHT technicians are responsible for removing, installing, and transporting the first, second, and third stage boosters

of the Minuteman III, and are also responsible for any missiles that are stored on the MSB. In addition, MHT performs

certain maintenance on the fleet of transporter-erector (TE) vehicles, and is the primary custodian of the portable air

conditioners (PAC), which you will learn about later in this CDC. An MHT consists of at least four 2M0X2 technicians.





MMT Section

MMT technicians remove, install, and transport missile components such as the RS, MGS, and PSRE, and perform

maintenance on the missile’s suspension system and the launcher closure system. An MMT consists of at least five

2M0X2 technicians. Unlike most other maintenance teams, each individual member of an MMT is trained to perform

duties in a specific position and must be retrained and certified prior to performing duties in any other position on the

team.

Complete the content above before moving on.

Contracted Functions

Within many Air Force organizations, military members often work closely with civilian contractors. As a

result, the Air Force and corporations have developed rules and regulations that govern how they will





work with each other. Civilians have their own set of maintenance requirements that must be fulfilled.

Here we discuss those maintenance requirements and the role they have in managing ICBMs.

Technical Order Distribution Office (TODO)

TOs are constantly being revised and updated which means that pages often need to be added or

removed. The technical order distribution office (TODO) is tasked with managing the TOs that are used

on the MSB and in the missile field, and AFGSC manages their contract. The TODO can also establish

and maintain additional TO accounts and sub-accounts at the request of work center supervisors. For

example, some shops will have their own in-shop cabinet that contains commonly used TOs.

Precision Measurement Equipment Laboratory (PMEL)

PMEL does not appear on any of the organizational charts because this contract is managed at the wing

level. PMEL performs maintenance, calibration, and certification of test equipment that helps to ensure

that torque wrenches will tighten fasteners to a specified torque and that multimeters will provide

accurate readings. For example, a PMEL technician will use a known reference voltage of 120 volts,

alternating current (VAC), and the meter they’re calibrating must also show the same voltage. If it does

not, the technician will attempt to calibrate it. The meter will be removed from service if it cannot be

calibrated or brought within the proper tolerance.



Related Intercontinental Ballistic Missile Organizations

There are other organizations and units that you need to

be familiar with that support the ICBM mission, and you

may even be assigned to one of these units at some point in

your career. In this lesson we will discuss the 576 FLTS, TE,

Rivet MILE, and the 381st Training Group (381 TRG).



Watch the video above about the 576th Flight Test Squadron before moving

forward in the lesson.

Click on each tab below to learn about the other ICBM organizations.

The 576 FLTS is primarily responsible for operational test launches (OTL) of Minuteman III missiles. During

an OTL, a missile is brought from one of the MWs and is actually launched. In an OTL, squadron personnel are

tasked with assembling all test components, then testing and launching unarmed ICBM. This includes

installing telemetry equipment and command-destruct packages on test missiles. Once an ICBM is launched

from VAFB, California, the 576 FLTS refurbishes the missile site so it can be used again.

The 576 FLTS is located at Vandenberg AFB, California, provides overall day-to-day management of AFGSC’s

force development and evaluation program, and it plans and performs ground, flight, and space system tests

in an operational environment and collects, analyzes, and reports performance accuracy, reliability, aging, and

surveillance data. If problems occur during an evaluation, the 576 FLTS assesses them and reports that

information as well.

5 7 6 T H  F L I G H T  T E ST

SQ UA DR O N
T E C H N I C A L  E N G I N E E R I N G R I V E T  MI L E



There is a TE flight at each of the MWs. However, TE does not belong to the MXG; they belong to the 526th

Intercontinental Ballistic Missile Systems Group (ICBMSG) at Hill AFB, Utah, and are a part of Air Force

Materiel Command (AFMC). TE provides the technical expertise necessary to resolve abnormal weapon

system problems, and this is the team your unit will contact when an issue arises that is outside of the normal

scope of your shop. TE reviews data, conducts studies, and develops changes required to improve the

weapon system.  TE flight personnel accomplish the following duties:

Maintain the capability to perform maintenance.

Maintain qualifications on LF entry, exit, and emergency operations; ground, missile, and nuclear safety

requirements; security requirements; MPH procedures; emergency war order support; critical

component control; and other appropriate tasks.

May use all weapon system guidance, including depot-level TOs, contractor data, depot instructions,

civil engineering manuals (CEM), as-built drawings, and other engineering data.

Will only direct maintenance teams to use procedures that are in TOs or CEMs.

5 7 6 T H  F L I G H T  T E ST

SQ UA DR O N
T E C H N I C A L  E N G I N E E R I N G R I V E T  MI L E



Can direct qualified technicians to take readings from approved test points using approved test

equipment while being referenced from TOs, CEMs, schematics, or diagrams.

Rivet MILE is a team of civilians who work for the ICBM depot at Hill AFB, Utah, but are embedded into the

MMXS in your MXG. You know that the ICBM sites you perform maintenance on were constructed many

years ago in the 1960s. The Rivet MILE program began in 1985, and these civilian technicians perform

maintenance and complete overhauls of equipment at MAFs and LFs that isn’t touched by any of the other

organizations in the MXG. Rivet MILE dispatches to the missile field with their own special purpose vehicles

and equipment, one of which looks very similar to the periodic maintenance team van.

In the video below, the bedrock of global military stability, intercontinental ballistic missile forces guarantees

the United States can deter, strike and support, anytime and anywhere.  Preserving our ICBM deterrence

forces requires a total force partnership of highly trained and dedicated maintainers. The all-civilian team at

the 583rd Missile Maintenance Squadron, better known as Rivet MILE, maintain, modify and manufacture an

array of nuclear enterprise equipment and strategic ground support systems.  From designing and

constructing new designs to refurbishing old parts, the men and women at Rivet MILE are integral to the

direct maintenance and support for the most responsive leg of the nuclear triad. 

5 7 6 T H  F L I G H T  T E ST

SQ UA DR O N
T E C H N I C A L  E N G I N E E R I N G R I V E T  MI L E



Before moving forward in the lesson, click on each tab.



The 532d Training Squadron (TRS) is responsible for developing  mission ready nuclear operators,

and missile maintenance professionals. 



The 532 TRS is an AETC organization located at VSFB, California. The
squadron provides qualification training for ALCM maintenance, ICBM
missile maintenance, and ICBM missile operations.  Click on each (+) below to
learn about each of these squadrons.

ICBM and ALMM Courses –

You were assigned to the 532 TRS when you completed your technical training at Vandenberg AFB. Qualified

instructors provide students with thorough classroom and realistic hands-on training using a wide range of

trainers to include a Minuteman III LF trainer. Graduates from these courses receive assignments to AFGSC

in either ICBM maintenance for 20 AF or cruise missile maintenance for 8 AF.

Verification and Checkout Equipment Course (VACE) –

The ALCM that your fellow 2M0X1B technicians perform maintenance on must undergo tests to ensure that

the missile will perform as expected while in flight. Specialized equipment is required to simulate the

required in-flight environment as well as gather data from the missile to ensure that it is functioning properly,

and VACE course instructors provide the training that technicians will then use to operate this test

equipment at their home units.

Technical Engineer Course –

As stated earlier, technical engineers troubleshoot abnormal problems with the weapon system, and TE

course instructors provide the advanced troubleshooting knowledge and techniques required to do so.

Students in the TE course are provided with experience on electronics principles and circuit building, as well

as extensive knowledge of how individual circuits in the weapon system function. Students in the TE course

also learn how to interpret advanced technical manuals (TM) and contractor data.



Complete the content above before moving on.

ICBM Maintenance Officer Course (IMOC) –

The Air Force Logistics Officer Schoolhouse (AFLOS) under the 363 TRS at Sheppard AFB, TX operates the

Intercontinental Ballistic Missile Maintenance Officer Course (IMOC). The course was formerly operated by

the 532 TRS at VSFB. Here, maintenance officers are taught about the intricacies of each missile

maintenance discipline (X1, X2, and X3) in order to prepare them to be the well-rounded senior leaders of

tomorrow.

Career Development Course Authors –

Lastly, the CDC authors are also assigned to the 532 TRS, and these senior NCOs are responsible for

developing and maintaining CDCs for the 2M0X1A/B, 2M0X2, and 2M0X3 career fields. Enlisted personnel

use CDCs to upgrade to higher skill levels, and questions from the CDCs also used to develop the SKTs that

are used for enlisted promotion.

KNOWLEDGE CHECK TIME....LET'S GO!



You have reached the self-test questions.  Answer each question before
moving forward to the next set of questions.  For the fill-in the blank
questions, you will need to add (.) periods to the end of the sentences. 

P lea se a nsw er t he f ol low ing  quest ions reg a rd ing  t he Air
Forc e Glob a l  S t r ik e  Com m a nd .

SUBMIT

1. Why was AFGSC established?

Type your answer here

1

2. What do long-range bombers and land-based ICBMs allow AFGSC to

accomplish? 

Type your answer here



SUBMIT

SUBMIT

Complete the content above before moving on.

P lea se a nsw er t he f ol low ing  quest ions on t he Tw ent iet h Air
Forc e.

2

3. What NAFs comprise AFGSC? 

Type your answer here

1. What is the mission of 20 AF? 

Type your answer here



SUBMIT

SUBMIT

3

2. What kind of limitations could prevent a missile unit from resolving a situation and

lead to a MPH? 

Type your answer here

4

3. 2M0X3 personnel are primarily assigned to what section of the 20 AF Logistics

Division? 

Rivet Mile.



SUBMIT

SUBMIT

P lea se a nsw er t he f ol low ing  quest ions a b out  t he ICB M  W ing .

5

4. What does the supply area of the 20 AF support section use the MICAP system

for? 

Type your answer here

Facilities.

Generation.

Resources.



SUBMIT

SUBMIT

Answ er t he f ol low ing  quest ions on t he ICB M  M issi le  Group.

1. What is the mission of the ICBM MW?

Type your answer here

6

2. What is the responsibility of each ICBM MW? 

Type your answer here

1. List the groups that make up an ICBM MW. 



SUBMIT

SUBMIT

SUBMIT

Type your answer here

7

2. What is the MXG’s mission? 

Type your answer here

8

3. QA evaluators are responsible for conducting technical reviews on what items

that occur in the missile field? 

Type your answer here



SUBMIT

Com plet ed  t he d ra g -n-d rop quest ions on a  m a int ena nc e
squa d ron b ef ore  m ov ing  f orw a rd  t o t he nex t  set  of  quest ions.

9

4. What is the responsibility of MCC members? 

Type your answer here

Regarding a maintenance squadron, drag the item from the column on the left over

and drop the item to the correct answer in the column on the right.  Once you have

completed all seven items, you will then click the submit button.

Develops, coordinates, and
publishes a maintenance
forecast.

P&S.



SUBMIT

Monitors the status of each
LF and MAF.

Provides central oversight
of all supply and support
related functions within the
MXG.

Manages the learning center
resources and equipment.

Inspect, troubleshoot, and
repair hoists, mechanical &
support equipment, and
vehicles.

Prepares and processes LF
and LCC storage batteries.

Uses load lists to checkout
items to maintenance teams.

MMOC

DMS

Training Management

MAPS

PREL

VES



Complete the content above before moving on.

Com plet e  t he d ra g -n-d rop quest ions pert a ining  t o t he m issi le
m a int ena nc e squa d ron a nd  c ont ra c t ed  f unc t ions b ef ore

m ov ing  f orw a rd  t o t he nex t  set  of  quest ions.

Regarding the missile maintenance squadron and contracted functions, drag the

item from the column on the left over and drop the item to the correct answer in the

column on the right.  Once you have completed all seven items, you will then click

the submit button.

Performs on-site repair of
LF/MAF power and
environmental systems.

Maintains a cable yard.

Responsible for preventive
maint., troubleshooting, and
repair of the comm
infrastructure.

FM

HICS

MCM



SUBMIT

SUBMIT

Performs repair actions on
emergency storage batteries
on-site.

Removes, installs, and
transports Minuteman III
missile downstages.

Removes, installs, and
transports aerospace
vehicle equipment.

EMT

MMT

MHT

10

What action does the PMEL perform to ensure items like multimeters and torque

wrenches provide accurate readings and torque values? 

Type your answer here



Complete the content above before moving on.

Clic k  here  t o a nsw er t he self  t est  quest ions pert a ining  t o t he
rela t ed  int erc ont inent a l  b a l l ist ic  m issi le  org a niz a t ions.

SUBMIT

SUBMIT

1. What are 576 FLTS personnel tasked with during an OTL?

Type your answer here

11

2. What does TE provide?

Type your answer here



SUBMIT

Complete the content above before moving on.

12

3. What qualification training does the 532 TRS provide?

Type your answer here

General and Specific Responsibilities

The United States government and the American people have

entrusted you and your organization with the awesome

responsibility of maintaining one-third of our nation’s ICBM

fleet. There are special responsibilities that come along with

this task that you and your management team must comply with

and understand. This section will focus on some general



USSTRATCOM has global responsibilities assigned through the Unified Command Plan that

include strategic deterrence, nuclear operations, joint electromagnetic spectrum operations,

global strike, missile defense, and analysis and targeting. (U.S. Air Force photo by Master Sgt. April

Wickes)

General Responsibilities

responsibilities that all personnel who work in this business

must know and understand as well as some specific

responsibilities related to different duty titles that you may

have throughout your career.



All maintenance actions and management efforts must be directed towards

maximum availability of ICBMs in support of USSTRATCOM requirements and

directives. All maintenance supervisors are mandated to use all resources in the

most effective and efficient way with emphasis on safety and the welfare of the

technician. Maintenance activities will ensure quality maintenance and

absolute compliance with technical data, safety, and security standards.

Supervision of Maintenance

The mission of maintenance is to provide missile and equipment readiness, and leadership at all levels place

emphasis on safety, security, quality, and timeliness of the maintenance you perform. Your maintenance

skills ensure that the equipment and the fleet of ICBMs you maintain are safe, serviceable, and properly

configured to meet mission needs.

Preventive Maintenance

The purpose behind the maintenance you perform is to sustain the capability to support the mission. You

may have heard the phrase “a stitch in time saves nine”. It is an old proverb that refers to the sails of a boat.

It was much easier to periodically stitch up a small tear in a sail than it was to wait until the wind tore a

large hole in it. This also applies to our ICBM weapon system. Your primary focus should always be to put

maximum effort toward preventive maintenance rather than corrective maintenance, and this should be at

the forefront of your mind while you are performing maintenance at a MAF, LF, or on the MSB.

Find-and-Fix Maintenance

One of the most effective ways we can be proactive rather than reactive is to comply with the find-and-fix

concept. While each maintenance team dispatches to an LF or a MAF for a specific purpose, they must still

be attuned to their surroundings. If technicians discover a discrepancy, and if it can be repaired within their

timelines and capabilities, they should fix it on the spot. If a team’s timeline does not allow it, or they cannot

remedy the issue due to a lack of qualifications, parts, or other circumstances, that team must ensure it is

properly documented. Proper care of the weapon system is critical to successful mission accomplishment.



Technical Order Usage

The use of approved technical data is mandatory when performing maintenance on the weapon system and

checkouts on some vehicles and equipment. It is for this reason and many others that you should suggest

corrections to any errors that you discover in your TOs and other manuals. For example, if you find yourself

continually asking why the steps in a task are out of order or why the task is missing a step, use that

opportunity to complete an AFTO Form 22, Technical Manual (TM) Change Recommendation and Reply. Your

actions will make the technical data more accurate for all technicians who use it.

Safety

Safety should always be at the forefront of maintenance planning and execution. The Air Force outlines

these key factors when it comes to safety with the weapon system:

Each unit is required to develop plans and supplements to outline the roles and responsibilities of

maintenance personnel during missile or nuclear mishaps and disaster control situations.

The MCC is in command of both the LF and MAF at all times. The MCC has full authority to stop any

task before it begins or to terminate a task that has already been started.

The maintenance team chief is responsible for safe operations on site and can stop any task before it

begins, and terminate any task that has been started.

Adequate rest is a prime concern for technicians driving long distances or working long hours in the

maintenance complex. Air Force Manual (AFMAN) 21–200, AFGSCSUP, Munitions and Missile Maintenance

Management, describes crew rest requirements. Crew rest rules are established as follows:

The official duty time (timeline starts) when a technician reports for duty or when they start their

standby period if on call.

The duty period ends when personnel turn in all equipment and vehicles or release these items to

another individual or team.

The maximum duty period for dispatching personnel is 12 hours.

All personnel receive an uninterrupted 12-hour rest period upon completion of an off-base dispatch.

This is free time and must include the opportunity for at least 8 hours of uninterrupted sleep.



Technicians who remain overnight (RON) at a MAF receive 10 hours of crew rest.

Remember, whether you’re a technician on a PMT, an instructor in a training flight, or a squadron

commander (SQ/CC), safety should always be at the forefront of your actions. ICBM maintainers put tens

of thousands of miles behind the wheel of a range of different vehicles, and work in many different and

extreme weather conditions. If something doesn’t seem right, let you supervisor, team chief, or MMOC

know about it. Take a step back and review the procedure you’re using, or make a phone call to get

clarification.

Clic k  here  t o lea rn a b out  t he spec if ic  responsib i l i t ies t ha t
t ec hnic ia ns need  t o a d here.

Specific Responsibilities
Now that we have discussed general responsibilities that all technicians need to adhere to, let’s talk about

specific responsibilities. This lesson provides an overview of specific responsibilities of each MXG level. This

lesson will help you understand how your leadership teams make their decisions. Keep in mind as we go

through this information that we won’t be listing all requirements for all individuals. You can find a detailed

listing of specific responsibilities for all levels in the Air Force Manual (AFMAN) 21–202, Missile Maintenance

Management.

Listed below are the different responsibilities of specific duty positions under
the maintenance group.  Click on each (+) before moving forward in the lesson.

Maintenance Group Commander –

The MXG/CC is responsible for providing maximum war-fighting capability to the wing/CC by properly

managing the maintenance complex. Some of these responsibilities include ensuring the following:

Implement a maintenance standardization & evaluation program (this is your local QA).

Develop procedures for control and management of tools, equipment, and vehicles accomplished

through the use of IMDS.



Squadron Commander –

SQ/CCs provide maximum war-fighting capability to the MXG/CC. The SQ/CC is responsible for overall

squadron management and mission accomplishment. SQ/CCs have many responsibilities, and a few are listed

below:

Ensure technicians receive all necessary ancillary training.

Ensure emergency action checklists are developed and maintained.

Ensure that the unit is capable of executing emergency war order, mobility, contingency, and exercise

plans when necessary.

Operations Officer/Maintenance Superintendent –

The operations officer (OO)/MX SUPT advise the squadron commander on technical matters and lead a

mission-focused maintenance effort.  Additionally, these individuals are responsible for the following:

Ensuring safe, secure, and efficient use of resources.

Ensure compliance with TOs and other applicable governing directives.

Ensure capability, reliability, and accountability of weapons and munitions.

Flight Commander/Flight Chief –

Flight CCs and flight chiefs are responsible for the overall management and supervision of personnel in the

flight. This includes the overall planning and execution of all daily maintenance.  In addition, the flight

CC/chief will perform the following:

Review and correct discrepancies in the unit manning document and unit personnel management

roster.

Review QA reports to identify trends, and then determine corrective actions to prevent future failures.



Section Officer in Charge (OIC)/Noncommissioned Officer in Charge (NCOIC) –

The section officer in charge (OIC) and noncommissioned officer in charge (NCOIC) are responsible to the

flight CC/chief for the effective management, supervision, and training of assigned maintenance technicians.

The section OIC/NCOIC must do the following:

Ensure 100-percent task coverage. This means there must be qualified technicians available to perform

any task the work center is responsible for performing.

Provide equipment load lists to VES for known maintenance dispatches.

Notify MMOC and flight supervision of any change to availability of resources committed to the

maintenance schedule.

Ensure team chiefs and task supervisors keep MMOC informed of job status.

Ensure personnel are current on ground, missile, explosive, and nuclear safety training; Air Force two-

person concept (TPC); no-lone zone requirements; security requirements; personnel reliability program

(PRP); and MPH requirements, as applicable.

Notify QA monthly of team structure and notify them in advance when using technicians that were not

previously identified.

Use the TBA database to verify teams are qualified to perform maintenance tasks.

Task/Site Supervisors –

The task/site supervisor ensures safe, secure, and reliable nuclear weapons/systems maintenance and large

maintenance vehicle/crane operations. They must be knowledgeable of the assigned maintenance tasks. In

addition, the task/site supervisor will do the following:

Assist with developing and executing the maintenance schedule.

Recommend sub-standard performers to the section NCOIC for decertification and remedial training.

Ensure maintenance technicians follow approved TOs.



Team Chiefs –

Team chiefs are responsible for work accomplished by the technicians they supervise for on-site or in-shop

tasks. All team chiefs must possess a minimum of a 7-skill level; however, the MXG/CC (576 FLTS/CC at

VSFB, California) may waive this requirement if warranted.  In addition, team chiefs will do the following:

Ensure checkout; inspection; and safe operation and care of vehicles, equipment, tools, and parts.

Review work residue for other work orders that can be accomplished during scheduled maintenance.

Ensure vehicles for field dispatches have all necessary equipment including emergency kits and survival

kits.

Ensure technical data is available and used to complete tasks.

Comply with Environmental Protection Agency (EPA) requirements.

Comply with applicable ground, missile, explosive, and nuclear safety requirements; two-person

concept (TPC) and no-lone zone requirements; security requirements; the personal reliability program

(PRP); MPH procedures; and code-handling requirements.

Technicians –

You will soon be operating at the technician level. The technician is responsible to the team chief or task

supervisor to do the following:

Maintain, control, properly use, and care for assigned tools and equipment.

Use technical data to accomplish tasks.

Inspect the site or support equipment and fix or document any discrepancies.

Ensure all items required to perform tasks are available.

Perform checkout, inspection, safe operation, and care of vehicles.



Complete the content above before moving on.

You have reached the self-test questions.  Answer each question before
moving forward to the next set of questions.  For the fill-in the blank
questions, you will need to add (.) periods to the end of the sentences. 

Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o
g enera l  responsib i l i t ies.

SUBMIT

1. What must a team or technician do if a discrepancy is discovered on the site when

they have the time but are not qualified to correct the discrepancy?

Type your answer here

13

2. What personnel have the authority to prohibit the start and direct the

termination of tasks on LF?



SUBMIT

SUBMIT

Complete the content above before moving on.

Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o
spec if ic  responsib i l i t ies.

Type your answer here

14

3. When does a team/technician’s timeline officially start?

Type your answer here

1. The MXG/CC is responsible for ensuring sections use IMDS for what?



SUBMIT

SUBMIT

SUBMIT

Type your answer here

15

2. Why must the section OIC/NCOIC ensure 100-percent task coverage?

Type your answer here

16

3. What must team chiefs and task supervisors ensure is available and used?

Type your answer here



SUBMIT

This completes Lesson 2. You can find the answers to the self-test questions

in the Module 1 table of contents.

17

4. What must a technician do with discrepancies discovered during an inspection of

the site or support equipment?

Type your answer here



Main Points:

1. Weapon System Characteristics and Deployment

a. Intercontinental ballistic missile mission

b. Deployment and control

c. Nuclear weapon system safety

d. Nuclear certified equipment

2. Intercontinental Ballistic Missile Facilities

a. Features of the missile support base

b. Features of the missile alert facility

c. Features of the launch facility

d. Features of the Minuteman III missile

Lesson 3 of 5

Lesson 3. Weapon System Features



Clic k  here  t o b eg in L esson 3  of  M od ule  2.

The US maintains a peace-seeking counterforce to neutralize

aggressive actions of foreign countries. A major part of this

counterforce is its land-based Minuteman III ICBM, which the

Air Force is responsible for maintaining. As a facilities

maintenance technician, you have an important role in

keeping this weapon system on alert. This unit focuses on the

ICBM mission, features of the weapon system, and a general

overview of the facilities.



Weapon System Characteristics and Deployment

You play a key role in the success of the ICBM mission, so it is only

fitting that you understand the importance of the weapons you

maintain. The following lessons will give you an understanding of the

mission, describe the strategic characteristics, and explain how the

Minuteman III weapon system is deployed and controlled.



Intercontinental Ballistic Missile Mission

At the end of World War II, clashes between American and Soviet interests sparked the beginning of the

Cold War, and over the 30 years that followed, both superpowers built up large arsenals of nuclear weapons

to deter the other from attacking. The mid–1980s saw the economic collapse of the Soviet Union and the

end of the Cold War, leaving the US as the world’s only superpower. It is important to remember that the

Soviet arsenal and stockpile of nuclear weapons still exists. During the Cold War, numerous countries

developed the technology to build nuclear weapons. Currently, unfriendly nations are secretly working to

develop both nuclear weapons and other weapons of mass destruction (WMD).

Mission



Strategic Characteristics

Before we continue our discussion, you need to understand what our use of the term weapon system

means. For our purposes, a weapon system includes all of the related equipment, materiel, services, and

personnel required to maintain a self-sufficient unit in its intended operational environment.

The events of September 11, 2001 caught the attention of the world, brought

about the Global War on Terrorism, and changed the role of ICBM.

Traditionally, the ICBM mission was deterrence of aggression through the

threat of massive retaliation. In other words, knowing we could unleash the

destructive power of its nuclear ICBM arsenal was enough to discourage any

potential enemy from launching a nuclear attack against the US. Recent world

events have expanded the ICBM mission to include deterring regional

adversaries from employing WMD against our deployed forces and deterring

nations from supporting or sponsoring terrorist organizations that may

employ WMD in an attack against our nation. 

This deterrence also prevents our adversaries from taking aggressive actions

that threaten our national security interests, allies, partners, or friends.

However, should this deterrence fail, the mission of the Air Force’s ICBM

fleet is to deliver thermonuclear warheads to preselected strategic targets. If

required, the order to launch an ICBM attack will come from our nation’s top

leadership position and filter down to the officers who will execute the launch

order. Ultimately, the authority to launch an ICBM attack rests with the

president of the US; however, the means of delivering such an attack rests

with AFGSC. The president’s order will pass down through several points of

contact before reaching ICBM launch crews for verification. Once the launch

crews authenticate the order, they will launch their ICBM as ordered.



The Minuteman III weapon system is an offensive system that uses ballistic missiles with intercontinental

range, and the LFs are located in low-population-density areas of the continental US.  The five chief

strategic characteristics of the system are:

Rapid reaction

Thermonuclear striking power

High accuracy

Low vulnerability to attack

High in-commission rate

In the following paragraphs, we discuss each characteristic in more detail.  Click on each number below to

learn about the five different strategic characteristics.








Rapid Reaction

The rapid reaction characteristic of an ICBM is the capability to launch less than one minute after the launch crews

receive and verify their orders, and the following features contribute to the rapid reaction characteristic:

ICBM stage motors use solid propellant as fuel; therefore, the missile is always ready to launch.

ICBMs have an on-board guidance system, which is pre-targeted and capable of quick transition from in-place

monitoring mode to flight control mode.

LFs are tied to LCCs by a multipath hardened intersite cable system (HICS) and radio network allowing the

missiles to launch immediately after launch crews initiate the launch command.





High In-Commission Rate

Historically, the Minuteman III weapon system has maintained an incredible 99 percent alert rate—which means nearly

the entire fleet is ready for launch at any given time. The high in-commission characteristic of the ICBM weapon

system exists for several reasons, including:

The weapon system was designed to operate for long periods with minimal maintenance.

All LFs are remotely monitored by the LCC with launch crews on duty 24 hours a day, 7 days a week. Launch

crews can quickly report any fault indication from the LF or LCC to the MMOC located at the MSB.

MMOC personnel then coordinate with other MSB work centers to dispatch the appropriate maintenance team

to the LF or LCC reporting the fault.

Maintenance teams carry the necessary equipment, replacement spares, and technical data to fix the fault. Once

at the facility, the team troubleshoots, repairs, or replaces the faulty item(s), placing the facility back on alert

status.

Faulty items that can be repaired are returned to the MSB or depot for repair. This remove-and-replace

maintenance minimizes the downtime of the ICBM weapon system.

This brief lesson focused on the Minuteman III ICBM and the characteristics that allow the weapon system to

successfully accomplish its mission.





Thermonuclear Striking Power

The thermonuclear striking power of the ICBM weapon system separates it from other military weapon systems.

Although the Minuteman III ICBM is capable of delivering up to three independently targeted warheads, the Strategic

Arms Reduction Treaty (START) limits the US’ land-based ICBM fleet to one warhead per missile.





Low Vulnerability

The ICBM weapon system’s low vulnerability characteristics include features that protect the weapon system from

potentially harmful or catastrophic events. These events include damage from enemy weapon attacks, intrusion into

weapon system facilities by unauthorized personnel, and loss of the ability to transmit the commands necessary to

launch the missile.

The LF and LCC are hardened to withstand the blast, heat, and radiation from a nuclear attack. Additionally, LFs and

MAF are placed far enough apart that no two would sustain damage from the same attack. Security is maintained by

site hardness, inner zone (IZ) and outer zone (OZ) security systems, and SF response teams. The capability to launch

missiles is assured by redundant control.

That is, each squadron of 50 LFs and five LCCs are interconnected, and each LCC is capable of controlling all missiles

within its squadron. If the missiles cannot be launched from an LCC, they can still be launched by radio link from

airborne launch control centers (ALCC). The missile’s guidance system makes the missile independent of outside

control after launch and immune to attack while in flight. Furthermore, penetration aids, such as chaff, confuse enemy

target defense systems so that the warhead arrives as intended.





High Accuracy

The ICBM’s high-accuracy characteristic is based on its on-board guidance system. The exact coordinates for each LF

are established and entered into the guidance computer of the emplaced missile. The on-board guidance system is

designed to reference its launch point, update and compute flight data, and control all critical missile functions during

flight. This accurate and efficient guidance system gives the ICBM the capability to precisely deliver its payload to the

designated target.

Complete the content above before moving on.

Deployment and Control
When the Minuteman ICBM was originally designed, a great deal of effort went into determining the best

way to deploy and control the weapon system. This resulted in radical changes to the “old way” of thinking

as it pertained to ICBM, and the result is a system that is still operating more than 60 years later. You’ll

explore how the weapon system is deployed and controlled in the following paragraphs.

Click on each tab below to learn how the weapon system is deployed and
controlled.

When referring to the Minuteman III weapon system, deployment refers to the arrangement or placement of

the various components that make up the weapon system. The basic component of the ICBM weapon system

is the missile; however, the missile alone doesn’t make the weapon system. The missile needs support in the

form of electricity, environmental support, security, and so forth, and this support is provided by various

systems at the LF. Prior to launch, each Minuteman missile is held in a readiness condition at an unmanned,

DE PL O Y ME N T C O N T R O L C O N T R O L  ( C O N T I N UE D)





underground-hardened LF, and these LFs are dispersed over large, relatively unpopulated areas in the US (fig

3–1).

While the LFs are unmanned, some form of supervision and control is still required. This is satisfied by the

crew located in the LCC—which is a hardened facility buried below the MAF. A minimum of two AFGSC launch

officers are inside the LCC at any given time. The reason for this is to maintain compliance with the TPC,

which is designed to prevent a lone individual from accidentally or maliciously launching a missile. The LCC

and LF are organized into a system of Air Force levels in flights, squadrons, groups and wings, as follows:

A flight is made up of one LCC and 10 LFs.

Five flights (five LCCs, 50 LFs) make up one missile squadron.

Three missile squadrons (15 LCCs, 150 LFs) make up an OG.

At Malmstrom AFB, Montana, and F.E. Warren AFB, Wyoming, the OG, combined with all of the

supporting units (MXG, MSG, MDG, etc.) at the MSB, makes up the MW.

DE PL O Y ME N T C O N T R O L C O N T R O L  ( C O N T I N UE D)



At Minot AFB, North Dakota, the MW is a tenant on the base, so the host unit (5th Bomb Wing)

handles various support aspects of the base’s mission (MSG, MDG, etc.).

C2 of the weapon system are achieved through a squadron-wide, buried HICS network. This system

interconnects each squadron’s flights and provides the capability for any one LCC to control all LFs in its

squadron. Interconnectivity also allows command and status information from each of the five flights to be

transmitted throughout the entire squadron. Data processing equipment located in each LCC and LF

performs the various C2 system functions that include squadron-wide status monitoring, missile launch,

operational tests, and remote targeting. Squadrons are not interconnected with each other; however, other

types of communication systems and networks exist to provide wing-wide and force-wide contact. Figure 3–2

illustrates how a typical MAF is interconnected to its associated LF using buried HICS cables.

In addition, the ICBM distribution table below shows how the different MWs are structured. This lesson

provided information on the deployment, or arrangement of the MAFs and LFs in the missile field, as well as

DE PL O Y ME N T C O N T R O L C O N T R O L  ( C O N T I N UE D)



how they’re controlled.

Complete the content above before moving on.

Nuclear Weapon System Safety

Nuclear weapons are important politically and militarily, and even a detonation that occurs in peacetime,

whether by accident or not, could be misinterpreted as an act of war. For these reasons, as well as many

others, nuclear weapons require special safety considerations known as WSSR. We will not be able to cover

every single weapon system safety rules (WSSR) in this lesson, but we will discuss the rules that will apply

to you in the near future.

Nuclear Weapon System Safety Rules (WSSRs)

When you begin running the missile field and dispatching out to MAF and LF in your respective complex, the

two WSSRs that you will be especially concerned with are the two-person concept (TPC) and the personnel

reliability program (PRP).  Click on each tab below before moving forward in the lesson.



The need for the TPC is highlighted in the following WSSR:

“At least two authorized technicians must be present during any operation with a

nuclear weapon or nuclear weapon system. They must be able to detect incorrect or

unauthorized procedures in the task being performed. They must also have knowledge of

and understand applicable safety and security requirements.”

As a 2M0X3, you likely will not be part of operations with an actual nuclear weapon.

However, the key idea to remember is that you will be working on or near certain

parts of a nuclear weapon system. You will be exposed to parts of the nuclear weapon

system in two specific areas: the launcher equipment room (LER), and the LCC.

Launcher Equipment Room

We haven’t covered the LER in any of our lessons yet, but we will, and you likely

remember the training LF (LF-08) from your 3-level training at VSFB, California.

Once you cranked open the personnel access hatch (PAH) and went down the ladder

into the circular room with the electronic racks on the suspended floor, you were in

the LER. The LER is considered a no-lone zone and is one of the places you must

adhere to the TPC, which means that you must always be with at least one other

qualified technician whenever you’re in this room. The LER is large and has two floors,

and so it can be easy to lose sight of your TPC member. The key to remember is that

you must be close enough to “detect incorrect or unauthorized procedures,” meaning

that you and your TPC member should be near one another when in a no-lone zone.

Launch Control Center

The next location where you’ll need to adhere to the TPC is when you’re at a MAF, but

the entire MAF is not a no-lone zone, so you won’t need to adhere to TPC the whole

time you’re there. However, the underground LCC is a no-lone zone, so you must be

sure to adhere to the TPC while inside it.

T WO - PE R SO N  C O N C E PT PE R SO N N E L  R E L I A B I L I T Y  PR O G R A M.. .



You’re already familiar with the PRP from your 3-level technical training. The need for

technicians to be on PRP is highlighted in the following WSSR:

“Personnel that have physical access to nuclear weapons must be qualified under PRP.”

In a nutshell, PRP ensures that only the most trustworthy individuals have access to

nuclear weapons. At your level, it is important to ensure that you’re “up” on PRP if

you’re going to dispatch to the missile field. While individuals not on PRP can also go to

the field, they require an escort and their visits to the field are usually brief.  You will

take a deeper look at WSSRs in your 7-level CDC. In the meantime, remember what

you have just learned about the TPC and the PRP.

Complete the content above before moving on.

Nuclear Certified Equipment
Due to the nature of the maintenance we perform and the destructive capabilities of the weapon system

we perform this maintenance on, it is very important that any equipment used for nuclear operations be

certified and closely tracked. This equipment can range from vehicles that transport nuclear weapons or

nuclear weapon systems all the way to individual pieces of handling equipment. In this lesson, we’ll cover

the certification, identification (ID), and restrictions that can be placed on the equipment.

T WO - PE R SO N  C O N C E PT PE R SO N N E L  R E L I A B I L I T Y  PR O G R A M.. .

Description –

The policy of the Air Force is that any equipment, software, or procedures used for nuclear operations will be

properly certified. In order for a piece of equipment to become nuclear certified, it must undergo nuclear



certification. Nuclear certification is the process for determining that equipment meets nuclear surety

standards, and is capable of performing nuclear weapon functions and missions. The PT—a vehicle that carries

missile components—and the missile-handling gear that MMTs use to move and maneuver the missile’s RS

around are examples of nuclear certified equipment (NCE).

Identification –

Nuclear certified items will not be blatantly marked in any way to indicate their nuclear certification status.

Instead, a list of every item of NCE, hardware, and software is located in a document called the master

nuclear certification list (MNCL). The MNCL is web-based, meaning that it is located at and printed from a

website. While you do not need to print a new copy of the MNCL each day, you do need to ensure that the

print date of your paper copy is newer than the “Last Update” date on the main page of the web-based

MNCL. Remember, always make sure you have newest version if you or your fellow technicians are tasked

with identifying NCE.

Once you have the latest copy of the MNCL, you will make a positive ID of NCE by comparing the letters

and/or numbers on the MNCL to all possible NCE ID elements such as the label, data plate, markings, or by

official documents. Verification of the label, data plate, or markings is sufficient; however, if a discrepancy

exists between the information on the MNCL and the ID elements you are comparing against (e.g.,

characters don’t match), the item is considered not certified until the discrepancy can be resolved.

Restrictions –

A piece of NCE may be restricted from use at any time and for any reason. Examples of this include NCE that

is damaged, undergoing a modification, or changes being made to its intended use. It is very important for you

to know that an item that has been marked as RESTRICTED in the master nuclear certification list (MNCL)

must not be used for nuclear operations. However, if a PT appears as restricted on the MNCL, it can still be

operated for non-nuclear tasks such as moving it around in the parking area or using it to train SPVO. It

cannot be used to take a missile component to an LF though. Restrictions listed on items in the MNCL apply

only to nuclear operations.

If you are tasked with identifying NCE and you are unsure of how the process works or unsure that your

MNCL is up to date, be sure to ask your supervisor or shift supervisor.



Complete the content above before moving on.

You have reached the self-test questions.  Answer each question before
moving forward to the next set of questions.  For the fill-in the blank
questions, you will need to add (.) periods to the end of the sentences. 

Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o t he
Int erc ont inent a l  b a l l ist ic  m issi le  m ission.

KNOWLEDGE CHECK TIME!

1. Describe the ICBM mission.



SUBMIT

SUBMIT

SUBMIT

Type your answer here

1

2. With whom does the authority to launch an ICBM ultimately rest? 

Type your answer here

2

3. Who possesses the means of delivering an ICBM attack?

Type your answer here



SUBMIT

SUBMIT

3

4. List the five strategic characteristics of the ICBM weapon systems.

Type your answer here

4

5. In which strategic characteristic do ICBM stage motors use solid propellant as

fuel?

Type your answer here

5



SUBMIT

SUBMIT

Complete the content above before moving on.

6. Devices to aid warhead penetration and confuse target defense systems are

examples of which strategic characteristic?

Type your answer here

6

7. Which strategic characteristic is exemplified by performing remove-and-replace

maintenance on site?

Type your answer here



Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o t he
d eploy m ent  a nd  c ont rol .

SUBMIT

SUBMIT

1. Define the term deployment.

Type your answer here

7

2. Why must there be a minimum of two AFGSC launch officers manning each LCC?

Type your answer here

8



SUBMIT

SUBMIT

3. What Air Force level consists of 10 LFs and a controlling LCC?

Type your answer here

9

4. Why does the 5th Bomb Wing at Minot AFB, North Dakota, handle various

support aspects of the base’s mission?

Type your answer here

10

5. How does interconnectivity of the HICS affect command and status information?



SUBMIT

Complete the content above before moving on.

Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o t he
nuc lea r w ea pon sy st em  sa f et y  rules.

SUBMIT

Type your answer here

1. What are the two WSSRs that you need to be aware of as a 5-level technician?

Type your answer here

11

2. As a 2M0X3, you likely will not be working directly on a nuclear weapon, where

will you work that requires the use of the TPC?



SUBMIT

SUBMIT

SUBMIT

Type your answer here

12

3. When you are working at a MAF, where will you need to adhere to the TPC?

Type your answer here

13

4. What does an individual who is not on the PRP that dispatches to the missile field

require?

Type your answer here



Complete the content above before moving on.

Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o t he
nuc lea r c ert if ied  equipm ent .

SUBMIT

SUBMIT

1. According to Air Force policy, what items will be certified before being used for

nuclear operations?

Type your answer here

14

2. The date on the printed copy of the MNCL must be newer than what date?

Type your answer here



SUBMIT

Complete the content above before moving on.

15

3. A piece of NCE can be restricted from use for what reasons?

Type your answer here

Intercontinental Ballistic Missile Facilities

As a maintenance technician, you will spend most of your time

working on equipment located at the MSB, MAF, and LF, and this

section will familiarize you with the features of those facilities.

It is vitally important you understand the layout and the

functions of the different facilities you will be working on. You



Features of the Missile Support Base

All maintenance is either conducted on, or it begins and ends at the MSB, and whether you are dispatching

to the field or performing maintenance on support equipment, the MSB is the center of it all. Keep in mind,

each topic must be discussed in very general terms since each MSB is different from others in layout and

numbers of facilities. You should also keep in mind that existing facilities were typically used and modified as

necessary to serve the needs of the ICBM program.

Missile Support Base

Simply put, the MSB is the base where you are stationed (e.g., Malmstrom AFB, Montana; Minot AFB,

North Dakota, etc.), and there are two support areas on an MSB. One contains the normal support facilities

you would find on most Air Force installations regardless of the base’s mission including such things as

housing, security, medical, and administrative facilities. The other area supports the mission—in our case,

the ICBM mission. On a missile base, this area is known as the missile support area. It contains the

maintenance facility building, transient storage area, missile transfer building, weapons storage area

(WSA), and the proof load test facility. The missile support area is the focus of this lesson.

Missile Support Area

Technicians using the missile support area facilities are responsible for maintenance of the ICBM weapon

system and its associated equipment, and missile support area facilities are not always in a single location.

Sometimes facilities are used jointly by missile maintenance and other organizations on the support base.

Every effort is made to locate the missile maintenance facilities as close together as possible; however, this

does not always happen.

Click on each (+) sign below to learn more about each missile support area.

will also find it helpful to refer to the figures as you progress

through the lesson.



Maintenance Facility Building –

When several maintenance facilities are in the same building, the facility is called the maintenance facility

building. This building may house the electro-mechanical, facilities maintenance, and missile maintenance

sections. It may also contain many back shops that perform maintenance on support equipment or

intermediate maintenance on weapon system equipment. These may include the ELAB, MAPS, or PREL, as

we’ve already explored. In addition, the VES is traditionally located in this area.

Missile Transfer Building –

The missile transfer building is used for transferring the missile’s downstage from its shipping container to

TE. Downstage refers only to the missile’s first, second, and third stage boosters. The missile is never

transported as a whole and, as you will learn later, is assembled in its final configuration only at the LF. There

are three methods for shipping the missile downstage from depot to this facility. The primary method of

shipping is in a TE by road or highway. Alternate methods are in special rail cars or specially equipped aircraft.

If a downstage does not arrive in a TE, the missile transfer building is used to cross-load the downstage into

a TE.



Transient Storage Area –

This area provides storage and parking for the loaded TE and is typically located in close proximity to the

missile-handling section. A portable air conditioner (PAC) unit provides hot or cold air to maintain the

temperature of the TE container at 60 to 100 degrees Fahrenheit (°F). A missile-handling technician must

periodically verify the temperature inside the TE container to ensure that it is within established parameters.

Weapons Storage Area –

You will not spend much time in the WSA as a 2M0X3, but this facility is typically located in an isolated area

of the MSB. The WSA is a heavily guarded area protected by a security fence, guard towers, a gatehouse, and

a variety of intrusion detection systems. The munitions facility inside the WSA is operated by munitions

maintenance personnel and is where they receive, handle, and check out missile reentry vehicles (RV),

reentry systems (RS), and pyrotechnic components.

The storage warehouse has the capability to process and store RV containers, RS components, spare parts,

and mobile crew equipment. There is also a building that provides individual storage bunkers for spare

warheads, RVs, and pyrotechnic components.

Proof Load Test Facility –

This facility includes a deep shaft and the equipment required to proof-load test many items. The deep shaft

simulates a launch tube and is used to proof load the ability of the TE to raise and lower missile downstages.

Proof-load testing determines whether items such as slings and cables that are designed to support a certain

load, are safe for use within designed load capacities. Some of these items include the TE hoist, maintenance

support van (M-Van) hoist, PT hoist, and guided missile maintenance platform (GMMP) hoist. An item that

fails proof load testing is not safe for use in the missile field.

This lesson focused on events that happen at the MSB, and this information is important because you might

begin your career in work center there. The next lessons will focus on the facilities many miles away from the

MSB where you will also perform maintenance.



Complete the content above before moving on.

Features of the Missile Alert Facility
The MAF is a remote manned facility with the primary mission of housing the two missile combat crew

(MCC) officers that are on alert around the clock, prepared to launch the missiles in their flight upon

receiving an authentic command to do so. The MAF also houses other Airmen who support this mission

such as the facility manager (FM), Security Forces (SF) personnel, chefs, maintenance personnel, and other

MCC that are not currently on alert. There are 15 MAFs at each MW, and each MAF has primary control of

a flight of 10 LFs.

You may have already realized that the MAFs and LFs at Malmstrom AFB have a different configuration

than the MAFs and LFs at Minot and F.E. Warren AFBs, but there are some features that are common

regardless of where you’re stationed. We will discuss these features first, and then move into the specifics

of each configuration.

The main difference between the Wing 1 MAF (Malmstrom AFB, Montana) and the Wing 3 or 5 MAF

(Minot AFB, North Dakota, or F.E. Warren AFB, Wyoming) is that the ECS equipment and diesel generator

are located at ground level (topside) at a Wing 1 MAF, while this same equipment is buried under the

ground at a Wing 3 or 5 MAF. Remember this concept as you study the following information.

We will first cover the equipment that is common to every MAF, no matter what wing you’re at. Also,

remember that while these common features are located at all MAFs, they are not in the same physical

locations.



The sun rises at a Missile Alert Facility in the F.E. Warren Air Force Base, Wyoming, missile

complex, Feb. 9, 2016. MAFs house the missile crews who command Minuteman III ICBMs. (U.S.

Air Force photo by Senior Airman Jason Wiese)

Common Missile Alert Facility Features

While there are many features common to all MAFs, we will not be covering

every possible feature. We will go over personnel support areas, the service

area, the security control center (SCC), the elevator shaft, the clean room, blast

valves, and the LCC.

Click on each (+) sign below to learn about the different MAF features.



Personnel Support Area –

The personnel support area at a MAF includes sleeping quarters for the FM, chef, maintenance teams in

remain over night (RON) status, and MCC members who are not on alert. This area also houses a kitchen,

dining area, computer area, bathrooms with shower stalls, and a recreation area. The recreation area typically

has a television and a pool table, though different MAFs may have different amenities.

Service Area –

The service area is the parking lot within the MAF’s fenced area, and it is designed to accommodate large

vehicles such as the PMT tractor-trailer. The service area also includes a fuel service station capable of

providing gasoline and diesel fuel for government-owned vehicles. At some MAFs, the fueling service station

is located outside the fenced area, alleviating the need to go through the security procedures to process

onto the MAF.

Security Control Center (SCC) –

The SCC is the entry control point for the MAF and is also who you will contact over the radio to gain access

to an LF, and SF personnel operate this aboveground room 24 hours a day, 7 days a week. This room houses a

very high frequency (VHF) two-way radio for communicating non-sensitive information and direct telephone

communication with the LCC. The main purpose of the SCC is to provide controlled access to the elevator

shaft that leads down to the LCC. All personnel requesting access to the LCC must be positively identified

and authorized access by SF personnel in the SCC.



Elevator Shaft –

The elevator shaft is how personnel access the underground LCC. If the elevator is inoperative due to a

malfunction or maintenance, there is a fixed ladder you can use to get downstairs. The elevator at a Wing 1

MAF is only large enough to transport personnel and small equipment. The elevator at a Wing 3 or 5 MAF is

much larger because the diesel generator and brine chiller unit are located underground, and the elevator is

the only means of removing or replacing these large items.

Clean Room –

Any air that enters the LCC must first pass through a chemical, biological, and radiological (CBR) filter in the

clean room. This room is pressurized so that no air can enter the room unless it has passed through the CBR

filter.

The Wing 1 clean room is located topside next to the ECS equipment room.

The Wing 3 or 5 clean room is located underground in the launch control equipment building (LCEB).



Blast Valves –

Blast valves are used in the weapon system to isolate certain areas in the event of an attack. The instant that

the blast valve senses even the slightest overpressure, it snaps shut. This keeps the harmful pressure from a

nuclear detonation or other explosion from entering the facility and damaging sensitive equipment or

harming personnel.  The Wing 1 MAF has two blast valves:

One on the intake coming from the topside clean room.

One on the return duct that goes from the LCC back to the clean room.

The Wing 3 and 5 MAF have four blast valves:

One on the air supply duct between the clean room and the LCC.

One on the air return duct between the LCC and the clean room.

One on the air intake duct between the topside and the LCEB.

One on the air exhaust duct between the LCEB and the topside.

The LCEB diesel electric unit (DEU) will automatically shut down when the blast valves close. This feature

was engineered into the system because the exhaust gasses coming from the DEU are expelled into the

exhaust shaft. If the shaft’s blast valve is closed, the exhaust gases have no way to escape and would begin to

contaminate the air supply.

Launch Control Center (LCC) –

The LCC (fig 3–3) is an underground structure built from reinforced concrete and steel that is strong enough

to withstand all nuclear weapon effects. The LCC’s main purpose is to control, monitor, and launch the

missiles within its squadron, which it does by housing the MCC officers and the equipment required to do so.

The LCC outer structure is cylindrical with semicircular ends, and its walls are approximately 4 ½ feet thick. A

massive blast door allows entry into the LCC from the tunnel junction. Essential LCC equipment, along with

the MCC, is located inside of a shock-isolated room suspended within the blast-proof outer structure.



Launch Control Center (LCC) continued –

The LCC blast door (figs 3–3 and 3–4) provides an environmental seal and protection against the

overpressure and electromagnetic pulse (EMP) produced by a nuclear blast. A latch aligns the door before

the 12 lock pins are extended into recesses in the doorframe. The lock pins are extended and retracted by a

manually operated hydraulic pump handle located inside the LCC.



Complete the content above before moving on.

Basic Design Features

The design and construction of every LCC is basically the same. However, because there are slight

differences in the electronic equipment installed at each LCC, the responsibilities may vary from one LCC to

another. The LCC has a short entrance tunnel leading into the main section of the capsule-shaped area.

Once inside the LCC, you will see a variety of electronic equipment, and this area has been deemed a no-

lone zone in order to prevent unauthorized tampering; as you learned earlier, this means that a minimum of

two personnel certified under PRP and able to detect an unauthorized act must be present at all times. The

area of the LCC that contains all of the equipment required for an MCC to monitor and operate the weapon

system is called the acoustical enclosure. This room also contains the emergency air-handling unit, an

oxygen regeneration unit, and other equipment.

An emergency escape hatch and tunnel are located at the far end of the capsule to prevent the MCC from

being trapped inside the LCC. This tunnel is a corrugated-steel tube filled with sand to keep it from



collapsing. It slopes upward from the LCC to ground level and stops 5 feet from the surface, and the MCC

would need to use a shovel to dig themselves out if they needed to escape.

Special Designations and Missions

As stated earlier, depending on their responsibilities, some LCCs have additional electronic equipment that

others do not have. Consequently, there are three different LCC configurations. It is easier to understand if

you imagine each LCC as a part of a chain of command (fig 3–5). The first tier is the primary launch control

center (PLCC). There are four PLCCs in each squadron, and they report to the next tier—the squadron

command post (SCP). Only one LCC in each squadron is designated as the SCP. One SCP within each wing is

also designated as the alternate command post (ACP). The ACP LCC reports directly to the wing command

post (WCP) and serves as the backup should anything happen to the WCP.  Now that we have covered the

features that are common between all MAFs, let’s go over the structures that are specific to each wing. 



Figure 3–5. Launch Control Center Designations.

Wing 1 Missile Alert Facility Specifics

The Wing 1 MAF configuration is found only at the 341 MW (Malmstrom AFB, Montana) (fig 3–6), and you

can see that the elevator shaft and the LCC are the only structures that are located underground.

Figure 3–6. Wing 1 Missile Alert Facility.

Launch Control Support Building

The launch control support building (LCSB) is an aboveground structure located on the opposite side of the

personnel support area. The LCSB includes an ECS equipment room, a clean room, a diesel generator room,

and a telephone communications equipment room (fig 3–7).



Click on each number below to learn about the different rooms in the LCSB.

  



Environmental Control System Equipment Room

The ECS equipment room houses the brine chiller unit and its associated panels, the CBR air filter and makeup air fan,

and the cable air dryer (CAD). The brine chiller unit sends chilled brine through a set of supply and return pipes into a

coil inside the air handler unit located in the clean room. A large blower fan in the clean room pulls air through the air

handler coil cooling the air. The cooled air is then sent down to the LCC through a long duct. This cool air is used for

removing heat from electronic equipment as well as maintaining a comfortable temperature for the MCC. The CAD

prevents moisture from entering the HICS by keeping the lines filled with dried, compressed air. The equipment in this

room can be removed and replaced through a set of double doors since the LCSB is at ground level.





Diesel Generator Room

The LCSB diesel generator room houses a DEU that will start automatically if commercial power is lost and will provide

electricity to the entire MAF, including the LCC. The automatic switching unit (ASU) is also located in the LCSB. The

ASU houses the minuteman power processor (MPP), which is responsible for switching between commercial and

standby (DEU) power when necessary.





Telephone Equipment Room

As the name implies, this room contains telephone equipment for the support information network (SIN) line that is

used to provide communications between the MAF and LF. Every time you pick up the phone or use a headset at the

LF to talk to the LCC, you are using the equipment in this room. It also enables the MSB to interface with the

Environmental Control System Remote Monitoring System (ERMS) at each LF.

Complete the content above before moving on.

Wing 3 and 5 Missile Alert Facility Specifics

Now that we have covered the specifics of the Wing 1 MAF, it is time to cover the specifics of the Wing 3

and 5 MAF. These MAFs are located at the 91 MW (Minot AFB, North Dakota) and the 90 MW (F.E.

Warren AFB, Wyoming).





Figure 3–8. Wing 3 and 5 Missile Alert Facility.

Click on each (+) sign below to learn Wings 3 and 5 MAFs.

Launch Control Equipment Building (LCEB) –

Notice the large structure adjacent to the LCC in figure 3–8? This is the LCEB. The LCEB is a buried

structure built from reinforced concrete, strong enough to withstand some of the effects of a nuclear

detonation. The LCEB contains the ECS and other equipment necessary to make the LCC self-sufficient if

isolated for a period of time, and the LCEB floor is suspended by shock isolators. Figure 3–9 shows the

general layout of the Wing 3 and 5 LCEB. Some equipment in the LCEB is used for normal operation of the

LCC, while other equipment is used only during periods of isolation or commercial power failure. Equipment

inside the LCEB includes the normal environmental control equipment, a clean room, a DEU, a blast valve

hydraulic control unit, electrical controls, and distribution panels. At a Wing 3 or 5 MAF, the DEU in the

LCEB starts automatically when commercial power is lost and will only provide power to the LCC and LCEB. A

separate DEU (listed below) must provide power to the topside portion of the MAF.



Intake and Exhaust Shafts –

Since the Wing 3 and 5 MAF ECS equipment is all located underground in the LCEB, air must be drawn in and

exhausted out through the intake and exhaust shafts, and the exhaust shaft is also where the exhaust from

the diesel generator is expelled.

Topside Diesel Electric Unit –

If a Wing 3 or 5 MAF loses commercial power, the DEU in the underground LCEB will not provide power to

the personnel support areas of the MAF. There is secondary DEU located in a room topside that provides

power to all aboveground portions of the MAF. This DEU will not start automatically; it must be started

manually by the FM.

This section has covered a large amount of information about the MAF. You’ve learned that there are some

key differences between the Wing 1 and Wing 3 and 5 configurations. The Wing 1 and Wing 3 and 5 LF are

much more similar. Now let’s take a look at the features of the LF.



Complete the content above before moving on.

Features of the Launch Facility
The LF (fig 3–10) is a remote, unmanned missile site that is located in relatively unpopulated areas of the

western United States. The LF includes the launcher, LSB, security system, and service (parking) area.

Figure 3–10. Launch Facility (typical).

Launcher

The launcher (fig 3–11) includes the launch tube, launcher closure, dual-level LERs, and personnel access

system, and is designed to survive a relatively high-yield nuclear blast.

Launch Tube



The launch tube (fig 3–11) is the underground cylinder where the missile is stored and from where it will

launch. A steel liner provides electromagnetic shielding and protection for the missile. A sump pump, in a pit

at the bottom of the launch tube, keeps ground water from accumulating within the launch tube and

damaging the solid propellant boosters. When the water level in the sump pit reaches a certain point, the

pump is energized and the water is pumped out of the aboveground drain line.



Figure 3–11. Launcher (typical).



Launcher Closure

The launcher closure (fig 3–12) is an aboveground steel-reinforced concrete slab that is approximately 4 ½

feet thick and rests directly on top of the launch tube. Its sheer weight (110 tons) and mated beveled edges

on the closure sides and launcher roof prevent vertical movement of the launcher closure door. A lock-pin

assembly prevents the launcher closure from being rolled open by unauthorized means. The primary

purposes of the launcher closure are to protect the missile from weapons effects and act as an

environmental seal. The closure rolls on four 18-inch-diameter steel wheels seated on two steel guide rails.

Spring-loaded debris bins are attached to the launcher closure.

When the door opens for launch, the bins spring open forming a container that prevents debris from falling

into the launch tube and onto the missile. For a launch, the launcher closure door quickly rolls open

horizontally along the steel rails mentioned earlier. Prior to missile launch, four ballistic gas generators

(BGG) fire with enough force to roll the 110-ton mass of concrete along its steel rails and out of the way.

For maintenance purposes, technicians use a hydraulic pusher set to roll the closure open and closed.



Figure 3–12. Launcher Closure (open position).

Launcher Equipment Room

The LER (fig 3–13) is a two-level, cylindrical, steel reinforced structure that completely encircles the upper

part of the launch tube. A 6- to 8-inch gap, or rattle space, between the equipment room foundation and the

launch tube permits limited motion between the launch tube and LER without the danger of structural

damage. Approximately half of the upper-level LER is shock-isolated to protect the launch-critical

equipment from ground shock damage produced by a nuclear blast. Major equipment items found in the

LER include the guidance and control (G&C) chiller unit, motor generator, emergency storage battery set,

launch tube heater, BGGs, and air handler unit.

Figure 3–13. Upper Launcher Equipment Room (typical).

Personnel Access



Refer to figure 3–14 as we discuss personnel access. In order for a maintenance team to enter the LER, SF

team members must first unlock and remove the security pit vault door, which is typically referred to as the

“A-pit.” Maintenance team technicians then unlock and raise the primary door and then unlock the

secondary door. This dual control ensures that a maintenance team and an SF team are both required in

order to enter the LER.

Once the secondary door is unlocked, a 64 ± 4 minute timer, which cannot be bypassed, is initiated, and the

secondary door cannot be lowered until this timer expires. This delay is designed to provide SF fire teams

enough time to drive all the way from the nearest MAF to respond to a security alarm.

Since the secondary door is a very large and heavy cylindrical object that essentially “plugs” the primary

access hatch, it is typically referred to as the “B-plug.” The top portion of the ladder that leads down into the

LER is bolted to the wall, and the remaining ladder sections slide into place as the secondary door moves

downward. A team can finally access the LER once the 64 ± 4 minute timer has expired and the secondary

door is in its lower position.



Figure 3–14. Personnel Access System (typical).



Launcher Support Building

The LSB is an underground facility near the launcher that houses most of the equipment that you will

perform maintenance on as a 2M0X3. It is essentially a buried concrete cube whose roof is at ground level.

The floors of Wing 3 and 5 LSB are shock mounted while the Wing 1 LSB floor is not. Two removable steel

hatches in the roof allow the brine chiller unit and DEU to be removed and installed. Personnel enter the

LSB using an access hatch and ladder at the south end of the building. While the layouts of the Wing 1 LSB

(fig 3–15) and Wing 3 and 5 LSB (fig 3–16) are different, they both contain the same equipment, and you

will learn about each of the following components as you progress through this CDC:

DEU to supply standby power to the LF in the event of a commercial power failure.

Diesel fuel day tank.

Electric room heater.

Brine chiller unit to supply cooled brine to the air handler in the LER.

CAD pressurizes the HICS lines with dehumidified air.

ASU houses the MPP and allows for automatic switching between commercial and standby

power sources.

SIN telephone headset to communicate with the MCC at the MAF.



Figure 3–15. Wing 1 Launcher Support Building.



Figure 3–16. Wing 3 and 5 Launcher Support Building.

Clic k  t hroug h ea c h im a g e b ef ore  m ov ing  f orw a rd  in t he
lesson.

Launch Facility Security System

Remember, the LF is unmanned the majority of the time, meaning there are no security teams on site.

Therefore, the purpose of the LF security system is to detect unauthorized activity at an LF. The system is

divided into the OZ and IZ areas. The OZ system monitors the aboveground area and the LSB, while the IZ

system monitors the launch tube below ground level and the entrances to the launcher. All detected

security violations are displayed on the console in the LCC, and then this information is passed to the SCC

who will dispatch an SF fire team to determine the cause of the alarm. If you set off the security system

without prior authorization you will be confronted by SF personnel who will place you face-down on the

ground—commonly referred to as being “jacked up”—until your identity can be verified.

Click on each tab to learn about the security systems in a launch facility.



The OZ security is the first system you will encounter upon entering the site. This

system uses a radar surveillance system centered around the Improved Minuteman

Physical Security System (IMPSS) pole, which is a large white pole extending up from

the ground near the launcher closure lid. The IMPSS pole detects objects moving

inside the surveillance area, and the electronic security drawer in the LER generates

an OZ alarm. The system is able to distinguish precipitation (rain, snowfall, etc.) and

small animals from intruders, which helps to limit the number of nuisance alarms.

At a Wing 1 LF, the surveillance “umbrella” extends to the LSB, and the LSB entry

doors are equipped with a continuity circuit switch. One-half of the switch is mounted

on the doorjamb, and the other is mounted on the door. The circuit is complete when

the LSB door is closed, and the circuit is broken when the door opens. The security

drawer in the LER senses this open circuit and generates an OZ alarm.

The IZ security system is divided into a continuity circuit and a network of electronic

devices that are sensitive to vibration called transducers. The IZ continuity circuit is

comprised of switches on the launcher closure door, launcher closure door lock pin,

primary door, and combination locks on the security pit vault door (A-pit) and

secondary door (B-plug). When the site is secured and no IZ alarms are reporting, the

switches are all closed and the continuity circuit is complete (closed). Any movement

of the combination dials, lock pin, primary door, or launcher closure opens the

continuity circuit to the security drawer in the LER, which will send an IZ alarm to the

LCC.

O UT E R  Z O N E  SE C UR I T Y

SY ST E M

I N N E R  Z O N E  SE C UR I T Y

SY ST E M
R E MO T E  V I SUA L  A SSE SSME N T

O UT E R  Z O N E  SE C UR I T Y

SY ST E M

I N N E R  Z O N E  SE C UR I T Y

SY ST E M
R E MO T E  V I SUA L  A SSE SSME N T



The second part of the IZ alarm system includes a set of transducers located within

the walls of the LER and launch tube. The transducers detect attempts to tunnel into

the launcher by turning vibrations into electrical signals that are monitored by the

security drawer. This system prevents attempts to circumvent the OZ system by

digging or drilling into the launcher.

The remote visual assessment (RVA) is a camera system mounted on a pole just

outside the fence in the southeastern corner of the LF. The video feed is sent to the

MAF where it can be seen on monitors in the SCC. This video feed is useful for

monitoring the height of snow accumulation topside at the LF, as well as visual

verification of OZ alarms.

Complete the content above before moving on.

Service Area

The last portion of the LF is the service area, which is the level area within the security fence and used

primarily for maintenance and support vehicle maneuvering and parking. Pylons are located near the launch

tube along with tie downs and jack pads, which support the TE during missile downstage emplacement or

removal. There are also antennas in the service area, and barriers protect these areas from vehicle

damage. This lesson focused on features of the LF, and now we will narrow our scope further and transition

to the features of the Minuteman III missile itself.

O UT E R  Z O N E  SE C UR I T Y

SY ST E M
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Features of the Minuteman III Missile

Now that you’ve learned about the MSB, the MAF, and the LF,

let’s conclude this unit with the reason for it all—the missile!

The Minuteman III ICBM consists of a three-stage, solid-

propellant booster called the downstage, a liquid-propellant

post-boost propulsion system called the PSRE, an inertial-type

guidance system called the MGS, and an RS. The assembled

missile rests upright (vertical) in the launcher prior to and

during launch.



Figure 3–17. Minuteman III Missile.

Downstage



The missile downstage consists of three solid-propellant rocket motors that provide the necessary thrust to

accelerate the missile very high up into the atmosphere, and each stage has the ability to control the

direction of the missile. The first two stages provide thrust until their propellant is completely used up, and

the third stage has the ability to terminate thrust if necessary. 

Click on each tab to learn about the missile guidance system controls all of the
functions that occur with the three downstage motors.

The first-stage motor, located at the bottom of the missile, is the largest and most powerful of the three

stages due to the fact that it must provide the tremendous amount of thrust required to propel the missile

out of the launch tube from a complete standstill. It consists of a steel motor case with four movable thrust

nozzles. The high-performance solid propellant is cast into the motor case, and the very center of the

propellant is a six-point hollow start. This hollow area in the center allows the propellant to burn evenly

vertically from top to bottom and evenly from inside to out. An igniter is used to ignite the propellant at the

top of the stage. Once ignited, the propellant cannot be stopped and will burn until it is completely used up.

The movable nozzles control missile attitude during first-stage boost flight, and each nozzle can pivot through

an angle of ±8 degrees, meaning they can move a total of 16 degrees from –8 degrees through +8 degrees. A

low-temperature insulation protects the motor case exterior from the heating caused by the friction, called

aerodynamic heating, which occurs between the case and the air surrounding it. The first-stage motor burns

for roughly 60 seconds and is jettisoned from the missile once it is no longer providing thrust. This is when

the second-stage motor takes over.

F I R ST- STA G E  MO T O R SE C O N D- STA G E  MO T O R T H I R D- STA G E  MO T O R



The second-stage motor isn’t quite as large or as powerful as the first-stage motor, and it doesn’t need to be

due to the fact that the missile is already 60 seconds into its flight. This motor uses a titanium alloy case filled

with more solid propellant, and this time the thrust of the second-stage burning propellant is output through

only a single nozzle. The second-stage motor nozzle cannot pivot, and instead utilizes a gas-injection system

to keep the missile headed in the desired direction. The gas is injected directly into the exhaust as it exits the

nozzle, which causes the exhaust to deflect in the opposite direction, and this action causes the missile to

slightly change direction. Cork insulation protects the exterior of the motor case from aerodynamic heating.

The shroud covering the warheads is jettisoned during the second-stage burn because there is little wind

resistance at the missile’s current altitude. The second-stage motor also burns for about 60 seconds and is

jettisoned once all of the propellant has burned.

F I R ST- STA G E  MO T O R SE C O N D- STA G E  MO T O R T H I R D- STA G E  MO T O R



The third-stage motor is the smallest of the three. At this point, the missile is moving extremely fast and is so

high above the earth that it has nearly escaped the pull of gravity. This motor utilizes a fiberglass case and

solid propellant like the first- and second-stage motors, and also utilizes a gas-deflection system to ensure

the missile headed in the correct direction. Depending on where the missile is targeted, the third-stage

motor may not need to provide thrust all the way through its propellant burn. For this reason, the third stage

is equipped with the option to terminate thrust if commanded to do so by the missile guidance system. In

order to terminate thrust, small explosive charges are detonated that cause six ports on the sides of the case

to blow open. This allows the exhaust gases to escape out of the sides of the stage instead of the bottom

nozzle, and forward thrust is no longer provided. Like the first and second stages, a full burn of the third-

stage motor can last up to approximately 60 seconds. Once the third stage is no longer providing thrust, it is

jettisoned.

F I R ST- STA G E  MO T O R SE C O N D- STA G E  MO T O R T H I R D- STA G E  MO T O R



Complete the content above before moving on.

Propulsion System Rocket Engine (PSRE)

What’s left of the Minuteman III missile after the downstage has burned and been jettisoned is called the

post-boost vehicle. The PSRE (pronounced piz-ree) provides thrust after the downstages have finished their

jobs. The PSRE has its own fuel and oxidizer storage tanks, which are needed because there’s no oxygen

available at the vehicle’s current altitude. The fuel storage tank contains the liquid rocket engine fuel

monomethyl hydrazine, and the oxidizer tank contains liquid nitrogen tetroxide. These two chemicals form

a hypergolic mixture, meaning that they instantly ignite when they come in contact with one another. The

post-boost vehicle has 11 rocket engines that enable it to maneuver itself into position to deliver the

payload. The missile guidance system controls small valves that open and close as necessary for

maneuvering the post-boost vehicle.



This is a sketch drawing of a PSRE.

Missile Guidance Set (MGS)

The MGS is a cylindrical missile body section between the PSRE and the RS. The MGS houses the missile

guidance computer and the gyro-stabilized inertial platform. The missile guidance computer is responsible

for maintaining the missile’s trajectory and, ultimately, getting the payload to its destination. The MGS is

powered through the missile umbilical by ground power when the missile is sitting in the launch tube, and a

battery is activated after launch that will provide power for the duration of the missile’s flight. This battery

powers all missile components except for the first-stage nozzle control unit. The MGS is cooled by a liquid

that is also supplied through the missile umbilical.



This is a sketch drawing of a MGS

Reentry System (RS)

The Minuteman III RS (fig. 3–18) consists of a shroud assembly and reentry vehicle (RV).

Shroud Assembly The shroud assembly provides

environmental protection for the RS

payload during flight, and

constructed from titanium. It consists

of two parts—a forward section and

an aft section—that are joined

together by 12 fasteners. This shroud

is not necessary at high altitude;

therefore, a small rocket motor in the



tip of the shroud (fig 3–18) fires to

separate the shroud from the RS.

Reentry Vehicle

The warhead is referred to as the RV

and is an advanced ballistic device

that is provided by the Department

of Energy. The RV is thermally and

structurally protected by a heat

shield and consists of a forward

section, body section, and a rear

cover that provides an interface with

the payload support. When the

proper signal is received, pressure

cartridges jettison the RV away from

the pedestal. A spin-generator

assembly is located on the rear cover,

and its purpose is to cause the RV to

spin much like a football in flight. This

spinning action ensures that the RV

does not wobble (like a poorly thrown

football) and remains stable.



Figure 3–18. Reentry Vehicle.



Figure 3–17. Minuteman III Missile.

Raceway



The purpose of the raceway (fig 3–17) is to allow electrical signals to move

between the different components in the downstage, and for this reason it runs

the entire length of the downstage. The raceway houses the missile guidance

control cable, which extends from the umbilical receptacle in the missile skirt

all the way up to the MGS. Pull-away connectors at the stage-separation joints

allow the cable to come apart when missile stages are jettisoned. As you may

have guessed, the missile guidance control cable inside the raceway allows

signals to be transmitted between the different components in the downstage.

You have reached the self-test questions.  Answer each question before
moving forward to the next set of questions.  For the fill-in the blank
questions, you will need to add (.) periods to the end of the sentences. 

Knowledge Check Time!



Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o t he
f ea t ures of  t he m issi le  support  b a se.

Regarding the features of the missile support base, drag the item from the column

on the left over and drop the item to the correct answer in the column on the right.

 Once you have completed all six items, you will then click the submit button.   

Area/facility responsible for
intermediate maintenance
on weapon system
equipment.

Area/facility where the
missile is transferred
between the shipping
container and the TE.

Where storage and parking
is provided for a loaded TE.

Area/facility for checking
out RVs.

Where storage is provided
for spare warheads and

Maintenance facility building.

Missile transfer building.

Transient storage area.

WSA.

WSA.



SUBMIT

Complete the content above before moving on.

Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o t he
f ea t ures of  t he m issi le  a lert  f a c i l i t y.

SUBMIT

pyrotechnic components.

Area/facility for
determining if equipment is
safe to use within designed
load capacities.

Proof load test facility.

1. What is the main difference between the Wing 1 and the Wing 3 or 5 MAF?

Type your answer here

16



SUBMIT

SUBMIT

2. What is the main purpose of the MAF’s SCC?

Type your answer here

17

3. What does the LCC blast door provide?

Type your answer here

18

4. What prevents unauthorized tampering within the LCC?



SUBMIT

SUBMIT

SUBMIT

Type your answer here

19

5. What is the purpose of the ACP LCC?

Type your answer here

20

6. What is the purpose of the MAF CAD?

Type your answer here



SUBMIT

Complete the content above before moving on.

Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o t he
f ea t ures of  t he la unc h f a c i l i t y.

SUBMIT

21

7. What is the purpose of the topside diesel generator at a Wing 3 or 5 MAF?

Type your answer here

1. What is the purpose of the sump pump at the bottom of the LF’s launch tube?

Type your answer here



SUBMIT

SUBMIT

22

2. What is the main purpose of the LF’s launcher closure door?

Type your answer here

23

3. Why is approximately half of the upper-level LER shock-isolated?

Type your answer here

24



SUBMIT

SUBMIT

4. Why are there two removable steel hatches in the roof of the LSB?

Type your answer here

25

5. What area of the LF does the IZ security system monitor?

Type your answer here

26

6. What is the purpose of the vibration-sensitive transducers in the IZ security

system?



SUBMIT

SUBMIT

Complete the content above before moving on.

Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o t he
f ea t ures of  t he la unc h f a c i l i t y.

Type your answer here

27

7. What is the purpose of an LF service area?

Type your answer here

Regarding the features of the Minuteman III missile, drag the item from the column

on the left over and drop the item to the correct answer in the column on the right.



 Once you have completed all six items, you will then click the submit button.  

Has movable nozzles that
can pivot through an angle
of ±8 degrees.

Has a titanium alloy case
filled with solid propellant.

Its thrust can be terminated
before all propellant is
exhausted.

Has 11 rocket engines used
for maneuvering.

Houses the gyro-stabilized
inertial platform.

Allows signals to be
transmitted between the
different components in the
downstage.

First-stage motor.

Second-stage motor.

Third-stage motor.

PSRE.

MGS.

Raceway.



SUBMIT

This completes Lesson 3. You can find the answers to the self-test questions

in the Module 1 table of contents.



Main Points:

1. Weapons Effects and Protection

     a. Hardness terminology and functions

     b. Effects of a nuclear detonation

     c. Facility hardness protection features

     d. Shock-attenuation system features

     e. Features of electromagnetic pulse hardness design
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Lesson 4. Hardness Assurance



The Minuteman III weapon system was designed primarily to act as a

deterrent against aggression. To meet this objective, it must first be

able to survive a nuclear attack and then have the capability to

effectively strike back. Hardness is the major defining factor in

survivability. Hardness is designed and built into the system and must

be preserved through proper maintenance as well as through

consideration in follow-on design changes, modifications, and

substitution of parts. The hardness program covers the entire

operational weapon system. Regardless of hardness considerations,

all LFs must be maintained in normal TO configuration. Although

different configurations and hardness levels exist at the MWs, the

designed-in hardness of each is maintained by performing

maintenance according to the proper technical manuals for each

configuration.

This unit will provide you with important information about nuclear

weapon effects and how our facilities are hardened against them. It

will also ensure that as a technician, you do not degrade the hardness

of the weapon system through sloppy maintenance practices. The

first section will focus on how our systems are designed to withstand

a nuclear environment, and the second section will focus on how a

technician will preserve the designed-in hardness features of the

weapon system.



Clic k  here  t o b eg in t he la st  lesson in M od ule  1.

Weapons Effects and Protection

This section provides a look at the events that occur during a

nuclear detonation and how our facilities are hardened to

withstand each effect. Before we discuss these features, let’s

begin with the terminology we will use throughout this lesson.



Hardness Terminology and Functions

Being familiar with the common terminology will provide a frame of reference and prepare you for a later

discussion on the hardness assurance program. This will help to ensure an understanding of the equipment

on site and its purpose as it relates to hardness.

Hardness Terminology and Functions

Nuclear Environment

As mentioned earlier, the reason our ICBM facilities are hardened is to protect them from an

environment created by the detonation of a nuclear weapon. The specific exposure level of a facility in a

nuclear environment depends upon the type of weapon and its yield. A weapon’s yield is the amount of

energy discharged—expressed in kilotons or megatons—when a nuclear device is detonated. For further

clarification, a yield of 1 kiloton is equal to 1,000 pounds of dynamite.

Other factors that play a large role in to the amount of exposure that a facility receives are the height of

the detonation, how far the detonation is from the facility, atmospheric conditions, soil characteristics,

and terrain.

Hardness

Hardness, as it pertains to the ICBM weapon system, is defined as the measure of the ability of a system

to withstand exposure to one or more of the environmental effects of a nuclear or non-nuclear weapon. In

other words, it determines how well the weapon system handles exposure to one of the nuclear weapon

effects mentioned earlier.



Survivability

Survivability is closely related to hardness, and is defined as the capability of a system to withstand a

nuclear or non-nuclear environment without losing the ability to accomplish its mission. For example, a MAF

is said to have survived a nuclear yield if it was able to relay a launch command to an LF, and the LF

survived a nuclear yield if it was still able to successfully launch its missile. Both facilities were able to

accomplish their intended missions even though a deadly nuclear blast happened near or directly on

them.

Extended Survival Period

The extended survival period is the period in which the facility is still capable of executing its mission

without needing the power supplied by a commercial power company. This period begins when an attack

occurs or commercial power is lost, whichever occurs first. During extended survival, all power is

provided by the site’s diesel electric unit (DEU).

Emergency Survival Period

The emergency survival period is the period where the facility’s critical functions are kept ready without

depending on any external power or normal ECS. During the emergency survival period, electrical

power is provided by the emergency storage batteries in the LER at the LF, or LCC at the MAF.

Remember, in extended survival the facility is powered by the DEU, and the site runs just as it would on



Continued below are the hardness terminology and functions.  Click on the
forward arrow to process to the next flashcard an then click the icon in the
lower right for the function's description.
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Equipment and system

functions are only considered

to be launch-essential if its

malfunction would prevent a

launch before, during, or after a

nuclear attack.  Launch-

essential functions are those

that must occur between the

time the initial launch command

is initiated and the moment the

An item of equipment or a

system function is considered

mission-critical if it is required

commercial power. In emergency survival, emergency batteries power the facility, and only certain

critical equipment items will receive power.

Launch-Essential
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Hardness-Critical Items

An item is considered hardness-critical if it could be designed, repaired, manufactured, installed, or

maintained for normal operation in a non-nuclear environment but would degrade survivability when

exposed to a nuclear environment if it was not maintained according to hardness requirements.

A good example is a radio frequency interference (RFI) gasket, which is made of conductive metal fibers.

The gasket’s job is to electrically bond the cover or door of a piece of equipment with the rest of the cabinet.

This gasket serves no function in a non-nuclear environment; however, the gasket is vital to the survival of

electrical equipment inside of the panel in a nuclear environment. A poorly maintained RFI gasket won’t

cause much harm on a normal day-to-day basis, but will almost certainly degrade survivability in a nuclear

environment.

There are three categories of hardness-critical equipment, and the purpose for each and an example is

provided in the following table:

Category Purpose Examples

to launch the missile within a

given time span, or to

successfully complete the

mission. Like launch-essential

equipment or functions, an item

or function is considered

The Minuteman III facilities

were originally designed to

withstand the nuclear

environment created by the

near miss of a nuclear

detonation. Over the years, as

the different weapon systems

evolved, the Minuteman

facilities received hardness

upgrades, TO procedures were

Mission-Critical

Facility Hardness
Requirements



Perform
Directly performs a hardness

critical function.

AFGSC command

networks,

cryptographic

equipment, ordnance

interlocks, safety

devices, and squib

drivers.

Support

Supports other equipment

performing hardness critical

functions.

The ECS, storage tanks

for coolant liquids,

pipes for carrying the

coolant liquids, and the

missile suspension

system.

Protect

Protects other equipment

performing hardness-critical

functions.

Includes equipment

that protects MAF and

LF components from

nuclear environments.

Examples are the

launcher closure, LCC

blast door, electrical

surge arrester (ESA)

assemblies, blast

valves, shock isolators,

and the launcher

personnel access shaft

primary door.

Complete the content above before moving on.



Effects of a Nuclear Detonation

Earlier, we touched on the definition of a nuclear environment and the environmental effects created when

a nuclear weapon detonates. Now let’s explore each environmental effect in more detail. Understanding

these effects is important in order to comprehend how the facility is protected from them and what your

role as a technician is in preserving hardness.  The effects (fig 4–1) we will study are:

Ground shock and vibration

Air blast and acoustics

Electromagnetic pulse (EMP)

Nuclear radiation

Thermal effects

Debris

Study the figures in this section closely, as they contain a lot of information to clarify and further explain the

material.



Figure 4–1. Nuclear Weapons Effects.

Ground Shock and Vibration

For the purpose of this lesson, ground shock is defined as the physical movement of the ground due to a

nuclear detonation. This includes air-blast-induced ground motion and direct-induced ground motion. A

series of ground surface waves move outward from the detonation crater just like waves in water. These

waves produce ground roll, which at any given location is felt as the back and forth movement of the

surface as the waves pass by, and these effects will be very similar to an earthquake.



Rocks close to the explosion will be crushed, and the passing pressure wave will cause stress to build up and

produce radial cracks in the ground. The direct-induced motions aren’t powerful enough to cause damage at

greater distances from the crater. As the pressure wave passes over the surface, an air blast induces

motion, which forces the ground violently down and away from the explosion. If the air blast is powerful

enough, it can even damage buried structures. Even if the structure itself is strong enough to withstand the

effect of the ground shock, the sharp jolt resulting from the impact of the shock wave can injure occupants

and damage equipment.

Ground-shock levels are greatly reduced before they reach the internally mounted equipment, but the

amount they are reduced depends on the depth of the facility, and the soil type, and these factors are all

considered in the design criteria. Figure 4–2 illustrates the ways that ground shock can harm our facilities.



Effects on Walls, Ceilings, and Fixed Floors

The LER, LSB, LCC, and LCEB walls are in direct contact with the ground and relatively close to the

surface. Since ground shock will absolutely hit these structures, they must be hardened using different

methods. The launch tube and LER fixed floor are not exposed to as much shock because they are

buried deeper underground than the other structures. The elastic and damping properties of the soil

reduces ground shock, and the upper portion of the launch tube is also protected from the surface

effects by the launcher closure and the LER. The LER walls, ceiling, and launcher closure are structurally

tied together and provide a path for shock. Surface pressure hits the launcher closure directly and is

then transferred to the LER ceiling and walls.

Effects on the Lower Section of the Launch Tube Liner

The lower section of the launch tube liner is subjected to the same shock environment that is described

above, but the effects are greatly reduced by how far it is buried underground.

Effects on Shock-Isolation Devices

Equipment such as the LER and LCC shock-isolated floors are mounted on shock-isolated devices, and

are therefore subjected to fewer effects when compared to hard-mounted equipment. A good example

of this effect is the springs and shock absorbers in your car’s suspension, which creates a layer of



Air Blast and Acoustics

A large percentage of the energy from a nuclear detonation results in air blast effects. An air blast is a

shock wave or moving wall of compressed air created by an explosion. Initially, the wave travels at very

high velocities and then eventually slows to sonic velocity—approximately 770 miles per hour (mph)—at

reduced pressures.

The destructive effect of the air blast is proportional to the amount of its overpressure. The maximum value

of the air blast is called the peak overpressure, and the strength of the blast wave diminishes as the blast

wave travels outward from the center of the detonation.

The high-noise levels that a passing shock wave produces are called acoustic effects. Acoustic hardness

refers to the ability of sensitive equipment to survive these high-noise levels, and components may be

damaged or even fail if they are subjected to acoustic levels beyond what they were designed to withstand.

Rapidly fluctuating air pressure causes this damage; the louder the noise, the more pronounced the

compression of the air. The rapid-pressure fluctuations cause high stresses in delicate equipment, and

extremely high pressure fluctuations can accelerate flat panels, which will cause them to vibrate violently.

Figures 4–3 and 4–4 illustrate air blast and acoustics effects that occur at both ground level and within the

hardened underground facilities. Exposed portions of structures as well as any equipment located on the

surface will be exposed to maximum effects. Certain equipment, like the launcher closure, must survive

because it is hardness critical. However, other non-hardness critical surface facilities and communications

antennas are not required to survive. Equipment located in the LER, launch tube, and LCC is exposed to

protection between you and the road. Without them, the ride would be extremely uncomfortable

because you would be rattled by every single bump you hit in the road.



lower acoustics and overpressures because of their burial depth, structural configuration, and the blast

valves or seals on entrances to the structure.

Figure 4–3. Air Blast Effects.



Figure 4–4. Acoustic Effects.

Electromagnetic Pulse

A nuclear detonation generates a massive electromagnetic field (EMF), which induces electric currents into

any exposed metallic object. When induced in antennas, conductors, metal conduits, and so forth, these

currents can have undesirable effects on electronic equipment and components. Electronic equipment

exposed to these induced currents are subject to temporary malfunctions or permanent damage. The major

concern is the EMP-generating electrical currents, which can penetrate a facility and be transmitted into

sensitive equipment. Figure 4–5 describes EMP effects on system equipment.

EMP hardness depends on the facility’s geometry, the arrangement of the equipment inside, and the

precautions taken to eliminate or diminish the undesired currents. Magnetic fields that actually penetrate

the launcher will be greatly reduced by the launch tube liner. The major consideration is the EMP energy

that will be carried through any metal object that penetrates through the liner. Characteristics such as

geometry, conduit shielding, and earth conductivity greatly influence how strong the EMP is by the time it

reaches the launcher and LER liner.

When a nuclear weapon is detonated in the atmosphere—also called a high-altitude burst (HAB) (fig 4–6)—

a massive EMP radiates onto the earth’s surface. The area of effect of this EMP starts small, but increases

to roughly 1,000 miles in diameter due to the altitude of the detonation. The air is very thin at high altitude,

and this allows gamma rays to travel many miles before being dissipated by air molecules, and this

condition greatly increases the effective range of the EMP. The EMP from a HAB are capable of damaging

electronic systems as far as 3,000 miles from the center of the detonation. You can see that a properly

placed nuclear detonation over the center of the United States would have catastrophic effects on nearly

the entire country.



Figure 4–5. Electromagnetic Pulse Effects.



Figure 4–6. High-altitude Burst.

Complete the content above before moving on.

Nuclear Radiation

Nuclear detonations release harmful invisible waves called radiation that affect the equipment in the

weapon system in various ways. The depth of the earth covering the facilities as well as the concrete and

steel they’re built from reduces the effects of radiation on the LF and MAF. Figure 4–7 describes nuclear

radiation effects.



Figure 4–7. Effects of Radiation from a Nuclear Detonation.

Thermal Effects

Over one-third of the energy from a nuclear detonation is emitted in the forms of heat and light, and this

energy is capable of producing extreme temperatures that can melt and even vaporize exposed steel and

concrete. For example, the exposed metal of the launcher closure door seal, will melt and then solidify to

create welds across areas that are normally separated. Temperature spikes within the underground

portions of the MAF and LF are not nearly as high due to the soil depth and the seals and blast valves that

prevent hot gasses from entering. Figure 4–8 provides a detailed description of the thermal effects of a

nuclear detonation.



Figure 4–8. Thermal Radiation Effects.

Debris and Crater Effects

Pressure and shock effects from a nuclear detonation throw soil and other material away from ground zero,

and this is known as debris. The formation and size of the crater depends on the size of the weapon

(kiloton/megaton rating), the altitude of the detonation, and the type and condition of the soil. For example,

wet or muddy soil will be harder to displace than dry sand. A crater’s primary impact is destruction or

physical displacement of facilities and the HICS. The primary result of debris at the LF is the launcher

closure being blacked and debris spilling into the launch tube if the launcher closure is able to open. Figure

4–9 is a summary of debris and crater effects and their potential impact upon the weapon system.



Figure 4–9. Debris and Crater Effects.

Facility Hardness Protection Features

Now that we have learned some of the terminology associated with hardness and the specific

environments our facilities are designed to withstand, let’s explore how the MAF and LF are protected

against the different parts of a nuclear environment. We will look at ground shock and vibration, air blast

and acoustics, nuclear radiation, thermal, and debris protection features.

Ground Shock and Vibration

Equipment items that are hardness-critical need to be mounted so that shock and vibration are reduced to

a level that will not cause catastrophic damage. Electronic racks contain many connective devices—wires,

cables, solder joints, printed circuit wiring, and terminal connections—that can be damaged by excessive

vibration. Structural elements of the facilities are designed to withstand greater levels of ground shock and



vibration. The three methods of protecting equipment from ground shock and vibration are based on the

cause of the damage and described in the following table below.  The next following table describes design

features that provide hardness to shock and vibration. Note that not all of these features are used at all

wings.

Protection from Ground and Shock Vibration

Design Features for Shock and Vibration Hardness



Figure 4–10. Launcher Closure Track Modification.

Click through each image before moving forward to learn about air blast and

acoustics.

Air Blast and Acoustics

Launch-essential and mission-critical equipment on the surface are exposed to the most violent air blast

effects. The launcher closure, launcher PAH primary door, and the topside antenna structures are all

designed to withstand the air blast and acoustic effects of a nuclear blast. Blast valves installed in the MAF

immediately seal off ventilation ducts to prevent harmful overpressures from entering the facility the

instant that an overpressure is sensed. The LCC’s blast door provides protection to personnel and launch-

essential/mission-critical equipment in the LCC.

Nuclear Radiation

The electronic racks inside the LER and the LCC are the only pieces of equipment that are considered

potentially vulnerable to radiation because their electronic circuits contain components known as

semiconductors. The equipment containing critical circuits cannot produce any unwanted electrical

response that could cause the accidental activation of any device or damage any essential/mission-critical

equipment. Any equipment that could potentially be exposed to radiation must remain stable and/or be

capable of recovery.  Launch-essential and mission-critical equipment incorporate the following hardness

features to protect it from the effects of nuclear radiation:



Internal circuit protection

Transient response improvements

Reset of circuit elements and memory devices

Nuclear radiation reduction

Launch-Essential/Mission-Critical Equipment Nuclear Radiation Hardness Features

Thermal

When designing against thermal effects, engineers must try to predict what will happen when a material

melts and then solidifies. Equipment below ground is generally protected how deep it is buried, but the

launch-essential/mission-critical equipment topside must also be designed to survive. To harden sites

against thermal effects, enough extra material is provided to allow for a certain amount of loss during



multiple nuclear attacks. After the first strike, the structure must have enough strength remaining to

withstand ground shock, overpressures, and air blast effects.

Thermal

Debris Collection System

The debris and thermal shields of the debris collection system are protected from the thermal

environment by a layer of fiberglass insulation that is thick enough to withstand some loss due to

melting or vaporization and still be capable of performing its job. The shields themselves protect the

debris bins and tension straps by blocking the intense heat. However, hot gases may penetrate into the

gap between the launcher closure and abutment. Melted materials in this area may solidify, but this is

avoided by additional fiberglass insulation. Wherever possible, metal-to-metal contact is avoided in

areas where those surfaces could melt and weld together.

Antennas

Antennas are buried and completely encapsulated in concrete to provide protection from the extreme

heat. The concrete is thick enough to allow for material loss and cracking while still letting the antenna

perform its mission. The concrete surrounding the EMP antenna contains boron to minimize the heating

caused by X-ray radiation. Rebar in the EMP antenna enclosure is made from non-borated glass which

minimizes the amount of radiation it absorbs and therefore reduces how hot it gets.



Debris

All hardness-critical equipment above ground must survive and still be able to function even when

subjected to a specific level of debris. For instance, the front of the launcher closure can push debris out of

the way because it is shaped like a snowplow—this ensures the missile will be able to exit the launch tube.

The equipment in the LER is affected when the launcher closure opens and debris spills in. To help

counteract this, a debris collection system is installed on the face of the launcher closure to reduce the

amount of debris that falls into the launch tube. The debris collection system is composed of six collection

bins with supporting cables. A bin is mounted on each of the three northerly vertical faces of both the launch

tube closure and abutment, and each bin is essentially a spring-loaded curved sheet. The bin is stored in the

gap between the abutment and the launcher closure door when it is closed, and then springs open to form a

container for debris when the launcher closure door opens. In addition to this, a deflector ring installed on

the missile’s booster nozzles further protect them from any debris that does manage to fall into the launch

tube.

Shock-Attenuation System Features

As discussed in previous lessons, the massive jolt from a ground

shock can have devastating effects on ground structures. This

lesson will focus on how providing adequate clearance, hard-

mounting equipment, and adding shock isolators and

attenuators helps to protect equipment from ground shock.



Launch Facility Shock-Attenuation Systems

The LF is divided into the LSB and LER shock-isolation systems.

Launcher Support Building (Wings 3 and 5) –

At Wings 3 and 5, the LSB floor hangs from the ceiling on 10 spring-type shock absorbers designed to limit

the floor’s vertical movement in a ground-shock environment. To limit horizontal movement, the LSB floor is

lined by 20 rubber pad-type shock mounts that minimize the damage that would be caused if the suspended

floor were to strike the walls of the LSB. Each rubber pad is five inches thick and is bonded to a steel

mounting plate. Figure 4–11 has arrows pointing to the shock absorbers, and you can see the rubber shock

mounts on the right-hand side of the floor, near the brine chiller unit.

Launcher Support Building (Wing 1) –

The LSB at a Wing 1 LF is simply a concrete room whose ceiling is at ground level; therefore, it is not

hardened against a ground-shock environment.



Launcher Equipment Room –

Launch-critical equipment in the LER at all three wings is mounted on the shock isolated floor, which

encompasses nearly half of the of the upper LER’s circumference. The four liquid spring-shock isolators are

designed to dampen vertical movement or bouncing.

Foam-type blocks called horizontal restraints are mounted on the inside and outside of the suspended floor

to dampen horizontal motion. These blocks are topped with a rubber tread surface and provide a walking

surface for personnel. Figure 4–12 shows the shock isolators and horizontal restraints.

Many cables in the LER are protected from breakage and stress by shock loops that provide enough “slack” to

allow them to move with the suspended floor. A good example of a shock loop is how the air ducts for the

ECS also have extra slack to allow freedom of movement. This is why your TO will direct you to ensure the air

duct above the air handler is extended through the supports when exiting the LER; otherwise, it could be

torn in half during a ground shock.



Complete the content above before moving on.

Missile Alert Facility Shock-Attenuation Systems

The MAF shock-attenuation system is much more extensive than the LF system, and there are several

differences between the wing configurations.

Wing 1 LCC Shock-Isolation System –

The Wing 1 LCC acoustical enclosure is suspended inside the capsule by four pneumatic shock isolators (fig

4–13)—one located in each corner of the floor—whose job is to protect the acoustical enclosure from

excessive vertical movement. An air compressor assembly, located in the LCSB topside, provides air pressure

to maintain the shock absorbers at an adjusted length and compensates for movement or load changes on the

floor. Each shock absorber is regulated by its own pneumatic control panel.



Wing 3 and 5 LCC Shock-Isolation System –

The Wing 3 and 5 LCC shock-isolation systems are similar to the Wing 1 system, but instead use four air-

filled, pendulum-type shock isolators. There is a high-pressure air compressor assembly for Wing 3 and 5

LCCs as well, but it is located in the LCEB. A major difference is that Wing 3 and 5 MAFs have two

compressed air cylinders that provide 2,200 pounds per square inch (psi) of pressurized air in case of an

emergency affecting the shock-isolator air compressor. Figure 4–14 illustrates Wing 3 and 5 systems.

Wing 3 and 5 LCEB Shock-Attenuation System –

The LCEB system is perhaps the most elaborate shock-attenuation system. It consists of 12 shock

absorbers, 16 sway dampers, 3 shock attenuators, and flexible hoses.

The LCEB floor is suspended by 12 shock absorbers—six on each side—that are designed to limit vertical

movement. Each shock absorber is adjusted independently and features an indicator pointer and marker

index to ensure that each absorber is adjusted properly and that the floor is level.

The sway damper system consists of 16 leaf-type springs around the edge of the floor whose function is to

prevent damage from horizontal “swaying” of the floor. In addition to this, flexible lines are installed on the

DEU exhaust pipe, as well as the fuel, air, and brine lines to allow the LCEB’s platform to sway without pulling

any of the lines apart.



Complete the content above before moving on.

Features of Electromagnetic Pulse Hardness Design
The design of the launcher and the LCC limit nearly all EMP penetration, but transient amounts can still

enter through conductors that penetrate their liners. It is for this reason that EMP hardness is incorporated

into launch-essential and mission-critical components that could possibly be damaged. Transients are either

directed straight to ground or limited by ESAs. Equipment downstream is further protected by filtering or

creating a break in all paths leading to critical circuits.

The Wing 3 and 5 MAF uses an attenuation system for their liquid lines (fig 4–15) that function to prevent

pressurized lines from bursting due to overpressure. Each one consists of a dual-chamber pressure vessel

with a rubber diaphragm between the two chambers. The lower chamber is connected to the liquid system,

and the upper chamber is empty. An overpressure in the brine or water system ruptures the rubber

diaphragm, allowing the liquid to expand into the upper chamber. This prevents the lines from bursting by

providing room for the liquid to expand.



Although the EMP paths within the launcher and the LCC are primarily determined by the electrical

arrangement of equipment, the mechanical arrangement also influences these paths. Mechanical

arrangement refers to how components are physically connected or arranged. For example, if two metal

components are no longer in physical contact after the replacement of a faulty part, an EMP may not have

a direct path to ground. A single change in a mechanical arrangement may not significantly affect the EMP

paths; however, making several changes simultaneously could cause a significant difference.

Missile Alert Facility

MAF design features that contribute directly to the EMP hardness of that facility and its equipment include:

Shielding the facility from the EMP field.

Shielding provided to the equipment by the facility.

Shielding of antenna-like devices entering the facility.

Grounding of dangerous currents at their point of entry.

Protection provided by ESA.

Protecting circuits that could be exposed to EMP.

Designing circuits to be immune to EMP.

Some EMP protection comes from the fact that the LCC is buried far beneath the surface, and the LCC’s

steel liner protects against direct EMP by sending it straight to ground. However, the main concern is EMP

entering through openings in the steel liner since this is how most EMP energy enters the LCC. There must

be points of entry for communication antennas, HICS lines, electrical power wires, environmental air ducts,

water lines, and similar support equipment. The exposed metal surfaces of anything that penetrates the

liner will act as an antenna that can direct EMP right into the LCC. The HICS and communication lines have

shields that protect their internal conductors from most EMP currents, and at every point where a

conductor comes through the LCC’s liner, ESAs are used to direct EMP to ground.

Conductors associated with power distribution systems and equipment power supplies provide a major

path for EMP currents, and this is why transmission lines and the equipment in the LCEB are protected by

lightning arresters. The LCC’s motor generator is also used for power conversion, which isolates the input

power source from the output power. Other equipment uses filters or RFI gaskets to protect its own

circuitry and to protect LCC personnel against hazardous voltages.



Individual filters, diodes, shielding, and power monitoring protect circuits and suppress electrical noise.

Interface circuits most susceptible to EMP are designed for high damage or upset levels and are usually

protected by an electrical component called a diode. The capability of some equipment to perform self-

check and reset operations is also used to protect against circuit upsets.

Launcher

The launcher is not totally buried due to the fact that the launcher closure door is exposed. While the dirt

and rocks surrounding the launcher provide some shielding, the steel enclosure formed by the launch tube

and LER is what provides the shielding that reduces EMP to an acceptable level. Shielding is also provided

using EMP seals at the launcher closure and personnel access shaft openings as well as at the EMP rattle

space screen and steel bellows. The rattle space screen electrically joins the lower LER to the launch tube

and the steel bellows electrically joins the upper launch tube to the LER, providing EMP isolation between

the launch tube and LER.

The launcher has fewer openings in the liner than the LCC since it does not connect to as many external

systems that may act like EMP antennas. The antenna leads, cables, pipes, and similar supporting

equipment that enter the launcher are bonded at the liner in the same manner as the LCC penetration lines.

Any high-level EMP voltages entering the facility on conductors are limited by an ESA that is installed at

their point of entry. Just like the MAF, the motor-generator provides EMP suppression by isolating the input

power source from the output power.

The electronic racks in the LER require special protection from transient voltages, and the methods for

hardening this equipment against EMP are grouped into four categories:

External-to-internal EMP field reduction.

Reduction and decoupling of EMP energy.

Circuit upset and damage.

Electromagnetic circumvention/reset systems.

Let’s look at the definitions for these four approaches and the ways that they’ve been incorporated into the

systems.



External-to-Internal EMP Field Reduction

The main principle here is to reduce EMP outside of the facility before it reaches any internal components.

The launcher closure incorporates EMP seals that have a stiff ring and high seal mating pressure that

ensure electrical contact between the launcher closure and the launch tube liner. Additional EMP seals are

also installed on the multiplying linkage assembly located in the nose of the launcher closure.

Reduction and Decoupling of EMP Energy

First off, let’s define decoupling. To put it simply, decoupling is placing a component into a circuit that will

limit or stop the free flow of power spikes. This is usually done with a capacitor, because a capacitor will

absorb a large spike of power (an EMP) and still send normal power to the circuitry downstream. For

example, a straight piece of wire has no decoupling effect whatsoever because it simply conducts whatever

voltage goes into it straight out to the components downstream. In essence, we want the same (normal)

amount of power to come out, no matter how much power is applied.

Installing cable ground clamps, ESAs, and filters at penetration points are the primary methods utilized to

reduce the amount of EMP that is induced into the conductors that penetrate the LER. This reduces the

EMP energy reaching all equipment inside of the liner and reduces decoupling requirements on complex

equipment downstream. Remember that the key is to send as much of the EMP energy as possible directly

into the ground.

The shielding on the cables that penetrate the LER are major contributors to EMP. Ground clamps are used

to electrically bond cables to conduits which provides a continuity path between the conduit and the

launcher liner. These clamps are installed at both ends of one conduit for the LSB SIN and power monitor

lines, and at the ends of the two security antenna line conduits in the ESA vault.

ESA are installed where conductors penetrate the launcher to limit high-voltage EMP. Examples include the

carbon block ESA in the HICS as well as LSB penetrations and the ESA on the OZ security system. Electrical

surge filters provide additional EMP limiting and filtering.

Circuit Upset and Damage



The hardened communication and control system uses components in the drawer interface circuits to

provide circuit protection for the transistor-to-transistor logic. In addition, the ultra-high frequency (UHF)

command radio receiver group incorporates a diode-surge limiter between the UHF antenna and the

receiver circuits of the UHF command radio receiver group.

Electromagnetic Circumvention/Reset System

As discussed in nuclear radiation protection, the circumvention/reset system also counters the effects of

EMP. Once an EMP antenna senses an EMP event, it signals the equipment to go into a holding pattern or

sets it to a known state. After the EMP has passed, the system resets to that known state or continues

from its holding pattern. This ensures critical circuits and signals are not disrupted by harmful EMP

currents.

You have reached the self-test questions.  Answer each question before
moving forward to the next set of questions.  For the fill-in the blank
questions, you will need to add (.) periods to the end of the sentences. 

KNOWLEDGE CHECK TIME!



Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o t he
ha rd ness t erm inolog y  a nd  f unc t ions.

SUBMIT

1. The measure of ability of a system to withstand exposure to one or more of the

environment effects of a nuclear or non-nuclear weapon.

1

Hardness-critical item.

Launch-essential.

Survivability.

Hardness.



SUBMIT

2. The capability of a system to withstand a nuclear or non-nuclear environment

without losing its ability to accomplish its designated mission.

2

3. That period in which critical functions are maintained in a state of readiness

without dependence on commercial power.

Hardness.

Extended survival period.

Survivability.

Mission-critical.



SUBMIT

3

4. That period in which the critical functions are maintained in a state of readiness

without dependence on external electrical power or normal environment control

support.

Nuclear environment.

Extended survival period.

Survivability.

Emergency survival period.

Nuclear environment.

Extended survival period.



SUBMIT

4

5. An item of equipment or a system function required to launch the missile and its

malfunction would prevent a launch before, during, or after a nuclear attack.

Survivability.

Emergency survival period.

Launch-essential.

Extended survival period.

Nuclear environment.

Hardness.



SUBMIT

SUBMIT

5

6. An item of equipment or a system function required to launch the missile within a

given time span, or to successfully complete the mission.

6

Launch-essential.

Mission-critical.

Nuclear environment.

Hardness-critical item.



SUBMIT

Complete the content above before moving on.

Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o t he
ef f ec t s of  a  nuc lea r d et ona t ion.

7. An item that could be maintained for normal operation in a non-nuclear

environment, yet degrade survivability when exposed to a nuclear environment if

not maintained properly.

Launch-essential.

Mission-critical.

Nuclear environment.

Hardness-critical item.



SUBMIT

SUBMIT

1. In what directions does air-blast-induced ground motion force the ground away

from the detonation?

Type your answer here

7

2. Why is the shock that the launch tube and the LER fixed floor exposed to less

severe?

Type your answer here

8



SUBMIT

SUBMIT

3. What happens to the strength of the blast wave from an air blast as it travels

outward from the center of the detonation?

Type your answer here

9

4. What is the basic cause of damage in an acoustic environment?

Type your answer here

10

5. EMP hardness is strongly dependent on what?



SUBMIT

SUBMIT

SUBMIT

Type your answer here

11

6. What atmospheric condition allows gamma rays to travel many miles before

being dissipated?

Type your answer here

12

7. What prevents hot gases from entering into the underground facilities?

Type your answer here



SUBMIT

Complete the content above before moving on.

Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o t he
f a c i l i t y  ha rd ness prot ec t ion f ea t ures.

13

8. What factors determine the formation and size of a crater and the resulting

debris?

Type your answer here

1. What prevents items from coming into contact with each other during a ground

shock?

Type your answer here



SUBMIT

SUBMIT

SUBMIT

14

2. How does the missile suspension and alignment system protect the missile from

ground shock?

Type your answer here

15

3. What modification allows the launcher closure rails to break instead of bending?

Type your answer here



SUBMIT

SUBMIT

16

4. What is installed in the MAF to keep harmful overpressures from entering the

facility?

Type your answer here

17

5. Why are the electronic racks the only equipment considered potentially

vulnerable to radiation?

Type your answer here



SUBMIT

SUBMIT

18

6. What hardness features protect the electronic racks from the effects of nuclear

radiation?

Type your answer here

19

7. What is the design requirement for hardening against thermal effects?

Type your answer here

20



SUBMIT

SUBMIT

Complete the content above before moving on.

8. How is the launcher closure and abutment designed to prevent metal from

melting and re-solidifying (welding)?

Type your answer here

21

9. How is the amount of debris falling into the launch tube reduced?

Type your answer here



Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o t he
shoc k -a t t enua t ion sy st em  f ea t ures.

SUBMIT

SUBMIT

1. What limits vertical movement of the floor in a Wing 3 or 5 LSB?

Type your answer here

22

2. What are the two purposes for the horizontal restraints in the LER?

Type your answer here

23



SUBMIT

SUBMIT

3. When are the two compressed air cylinders used in the Wing 3 and 5 LCC shock-

isolation system?

Type your answer here

24

4. The Wing 3 and 5 LCEB shock absorbers limit what type of movement?

Type your answer here

25



SUBMIT

Complete the content above before moving on.

Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o t he
f ea t ures of  e lec t rom a g net ic  pulse ha rd ness d esig n.

SUBMIT

5. In the Wing 3 and 5 LCEB, what would cause the rubber diaphragm in the liquid-

line attenuation system to rupture?

Type your answer here

1. How does most EMP energy enter the LCC?

Type your answer here



SUBMIT

SUBMIT

26

2. How does the LCC motor-generator provide EMP reduction?

Type your answer here

27

3. What limits high-level EMP entering the facility on conductors?

Type your answer here

28



SUBMIT

SUBMIT

4. Why do the launcher closure seals have a stiff steel ring and high seal mating

pressure?

Type your answer here

29

5. How do ground clamps reduce EMP energy in penetrating conduits?

Type your answer here

30



SUBMIT

Complete the content above before moving on.

6. What provides additional EMP limiting and filtering where ESA do not provide

enough decoupling?

Type your answer here

Hardness Preservation Principles

This section provides information that you will need to preserve

the weapon system hardness features we discussed earlier and

will cover a special category of equipment known as installation

hardware. We begin with a discussion on preventing hardness

degradation, follow with a lesson on equipment installations,

and then close out with a lesson on how to properly inspect RFI

gaskets.



Preventing Hardness Degradation

All of the hardness provisions in the world won’t do any good if a technician fails to follow technical data or

identify an abnormal condition and leaves a site vulnerable to the effects of our enemies’ weapons. This

lesson covers cable shielding, hardness-critical procedures (HCP), maintenance practices, and how to

recognize abnormal conditions. Let’s begin by taking a look at the role proper maintenance precautions and

practices play in preventing hardness degradation.

Maintenance Precautions and Practices

The hardness-critical features previously described can be degraded or rendered completely ineffective if

improper maintenance practices are used. Even maintenance actions done with “good intentions” that don’t

adhere to authorized technical data can impair important hardness provisions. Consider the following

examples:

Electronic equipment is especially vulnerable to shock that results from bumping or dropping during

handling. This equipment may pass checkout and continue to function in a normal environment but fail in a

nuclear environment. You should immediately report to the MMOC any condition that you believe degrades

hardness; the MMOC will then determine whether corrective action is required.  The three basic rules for

preserving hardness during maintenance activities are:

Perform all maintenance in accordance with applicable TMs.

Continually consider weapon system hardness requirements and provisions and be alert to any

conditions or occurrences that may affect them.

Report to the MMOC any maintenance requirement not specifically covered by a TO procedure.

A non-conducting corrosion preventive coating applied to a metal surface that was a part of a

ground path could reduce or destroy the effectiveness of the ground path.

A hole drilled in a wall in an attempt to drain a pool of water could result in degradation of

EMP and acoustic protection.

A shock loop moved or tied out of the way to provide more room to work and never put back

into normal configuration at the end of the day could remove the slack required to survive a

shock.



Some of the more common maintenance actions that may impact hardness are discussed in the following

paragraphs.

Hardness-Critical Procedures

HCPs in your TOs are identified by the symbol **HCP**. An HCP is defined as any maintenance action, that

if not followed strictly, could directly degrade the hardness design feature of parts, components, systems, or

subsystems.

When the **HCP** symbol appears immediately after a paragraph, it indicates that the whole paragraph is

hardness critical. When the symbol appears immediately prior to a step or sentence, then only that step or

sentence is hardness critical. Whenever the HCP symbol appears, no deviation from the procedure may be

made without notifying MMOC and receiving authorization from the proper authority. Figure 4–16 shows

an example of a TO procedure with a hardness-critical step.

Figure 4–16. Example of a hardness-critical procedure.

Click each tab below before moving forward in the lesson.

The ability of a joint to perform its designed function depends on the strength of the fastener, joint material,

the type of joint, and the loads applied to the joint. The primary function of fasteners is to transmit the full

design load to the joined members. Weapon system equipment uses specific fasteners with the size, material,

configuration, location, position, and installation designed to perform this function under various

FA ST E N E R

I N STA L L AT I O N
T O R Q UE

E L E C T R I C A L

B O N DI N G  A N D

G R O UN D.. .

C O N N E C T O R  MAT I N G



environments. During a nuclear blast, equipment will be subjected to static and dynamic loads that will

demand maximum performance from each fastened joint.

Always examine fasteners during installation for damage and corrosion, and replace damaged or corroded

fasteners with an exact duplicate or authorized equivalent as identified in the weapon system illustrated

parts breakdown (IPB). Whether you’re on a PMT or FMT, you typically have a collection of commonly used

hardware and fasteners called a bench stock with you in the field.

Verify that all fasteners in a group are installed and that all required attaching parts, such as washers, spacers,

and locking devices, are properly installed with each fastener. For example, several spacer washers may be

used under a nut for grip length adjustment. If they’re not all installed, the nut will tighten on the non-

threaded portion of the bolt instead of applying pressure to the objects being fastened. Replacing a fastener

with another fastener made of the same type of metal is also very important because pressing dissimilar

metals together can accelerate the corrosion process. Mechanical locking safety devices are used to keep

fasteners tight in environments that could experience high levels of vibration. Replacing fasteners only with

authorized substitutes will help greatly in maintaining the hardness that has been designed into the facility.

Proper thread engagement, correct torque application, and correct tightening sequence (pattern) are

important considerations to keep in mind when you’re installing a fastener. All threads of the nut should be

engaged, and at least one complete thread should be visible on the end of the bolt. For proper thread

engagement, flat-end bolts and screws should extend at least 1/32 inch through the nut.

Weapon system components can fail if fasteners are torqued to the wrong values. A fastener can vibrate

loose if too little torque is applied, and using too much torque can weaken and possibly cause the fastener to

fail. Your TO will always specify a torque value when one is required (fig 4–17).
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Proper bonding and grounding between equipment contact surfaces is essential for retaining EMP hardness,

and specific electrical paths with minimal resistance to ground are intentionally built into weapon system

components to protect against EMP effects. Some important considerations in replacing or repairing bonding

and grounding connections are discussed in the following table below.

When you’re finished with your maintenance and it’s time to put everything back together, it is important that

you pay attention to connector mating requirements. Always verify the condition and alignment of the

connector, and ensure that the two connectors are torqued to specifications. Prior to mating, inspect the

connector for contamination and damage, and inspect for bent, broken, or missing pins and damaged surfaces.

Hardware such as seals, gaskets, O-rings, and metallic braids must be carefully handled and installed properly
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in order to function correctly. Check to make sure the two halves of the connector are aligned and secure

during every installation.

Complete the content above before moving on.

Recognizing Abnormal Conditions

You should always be alert to potential hardness degradations that may be unrelated to the maintenance

you are performing. Here are some examples of conditions discovered during site surveys:

Cables not connected in a panel.

Corroded or painted grounding tie points.

Unused silo or equipment openings that are not sealed or capped.

Flexible lines that are installed without a necessary shock loop.

Restricted shock loops.

Loose wires or cable connections.

Corrosion on RFI gaskets.

Missing fasteners.

Unauthorized loose equipment on site. A mislaid tool or other piece of hardware such as a nut, bolt, or

washer can become wedged in a critical area and cause a system malfunction under the shock of a

nuclear environment.

Even though a loose nut or bolt might seem harmless on a day-to-day basis, during the shock from a

nuclear blast, these items can become projectiles that could damage equipment or pierce the skin of the

missile.

Cable Shielding

The integrity of the shielding on wires and cables in an EMP environment is an

important hardness consideration. Remain alert for the following conditions



when you’re performing maintenance on or around cable assemblies:

Shield damage such as broken or frayed strands, punctures, or corrosion.

Cables or wires that are bent too sharply; this can result in a broken

conductor or shielding.

This lesson focused on ways that every technician can prevent degradation to

the hardness of the weapon system. Some seem obvious and others seem a bit

more difficult to remember, but these methods will become second nature to

you if you always follow your TOs.





Installation Hardware

Installation hardware is a term used for equipment and the provisions necessary for installing equipment.

Installation hardware is anything that fastens, anchors, or protects weapon system components, and it is

required to complete the connection between the equipment and the mounting surface and to provide and

maintain system hardness. Installation hardware consists of items such as nuts, bolts, washers, screws,

brackets, clamps, hangers, studs, tethers, ties, plating, welds, and protective coatings. How critical each

piece of installation hardware is depends on its use and function in the weapon system. Remember that

installation hardware may be performing a hardness-critical function even when it is not directly associated

with hardness-critical equipment.

Types of Equipment Installations

The following paragraphs will discuss three types of equipment installations:

Hard-mounted

Shock-mounted

Surface installation

Equipment Installations

You should rarely find equipment at a properly configured MAF

or LF that is not secured in some way. This lesson will illustrate

the importance of properly secured equipment and also how the

location and type of hardware that are used also contribute to

hardness.



Types of Equipment Installations

Hard-mounted

Hard-mounted equipment is mounted directly to a facility structure, which means that shock and

vibration loads won’t be reduced to any great degree. Examples of hard-mounted electrical equipment

are ESA frames, filters, and junction boxes that are mounted directly to the launch tube or the ESA

enclosure walls. Equipment such as junction boxes do not have to survive any particular weapon effects

but do need to stay mounted so that they don’t become projectiles that could damage critical

equipment. Hard-mounted mechanical equipment is generally very large, and installation restrictions

and rules such as interface alignment, adequate welds, fastener torque, and corrosion protection are

important for hardness integrity.

Shock-mounted

Shock-mounted equipment is mounted on individual shock mounts or on a shock-isolated structure. A

shock mount serves the same purpose as the shocks on your car—a shock-mounted piece of equipment

won’t be exposed to vibration and sharp jolts the same way that you won’t feel every bump in the road.

Equipment that is mounted on shocks or shock absorbers is generally considered to be fragile or of high

value to the weapon system, and all of the equipment on the shock-isolated floor in the LER falls into

this category. A great example of a shock-mounted piece of equipment that a 2M0X3 will work with

regularly is the Minuteman processor. There are four rubber shocks that are installed between it and

the rear wall of the automatic switching unit.

Another example of a shock-mounted installation is when a cable or hose transitions from a shock-

isolated mounting to a hard-mounted surface, and a shock loop will be used in these situations. A shock

loop provides enough slack between two points to permit the full range of movement without



Maintenance Requirements

Remember, installation hardware must be replaced with identical items or authorized equivalents and the

hardness-critical provisions of the original installation must be maintained. Not all installation hardware

maintenance is hardness critical, and you are not expected to differentiate between what is and what is not

hardness critical. Depot engineers have the necessary guidance at their disposal and can make these

determinations. You must request technical assistance from Ogden Air Logistics Center for all installation

hardware or maintenance requirements not specifically covered in your TO or CEMs. Your supervisor will

help you with this process if the need ever arises.

This short lesson covered the different ways that equipment is installed at the MAF and LF, which is largely

determined by the mission that piece of equipment needs to accomplish. The final lesson of this unit will

focus on how to inspect RFI gaskets.

overstressing the line or clamps. The area of free movement that is required for shock-mounted

equipment is called the rattle space.

Surface Installations

In this context, surface refers to the topside of an LF or MAF, where a piece of equipment is physically

mounted to the ground. Examples of hardness-critical surface installations are the launcher closure at

the LF and the UHF antenna at the MAF. The hardness-critical features of installation hardware used on

surface installations are primarily to enhance resistance to shock, vibration, and air blast effects.



Clic k  here  t o c ont inue on in t he lesson.

An RFI gasket is simply a conductive wire mesh or other conductor that provides electrical bonding

between the body of a panel and its door or cover. RFI gaskets are an integral part of a site’s hardness and

its ability to conduct unwanted interference to ground or another location where it cannot cause as much

damage. You will likely encounter some kind of RFI gasket on nearly every dispatch, so it is critical that you

understand when and how to inspect them.

Parts of a Radio Frequency Interference Gasket

Before we get into inspecting an RFI gasket, let’s take a moment to familiarize

ourselves with the parts of the gasket. An RFI gasket has two parts: a woven

mesh of metal wire and a sponge rubber backing (fig 4–18). The metal mesh

portion provides the electrical conductivity between the panel and the cabinet

mating surfaces. The rubber backing gives structure and support to the metal

Radio Frequency Interference Gasket

Inspections



mesh and is where the adhesive is applied to stick the gasket to the panel

surface. Imagine that the gasket is “sandwiched” between the body of a panel

and the panel’s door or cover. 

Figure 4–18. Parts of a Radio Frequency Interference Gasket.



Figure 4–19. Radio frequency interference gasket (typical).

Radio Frequency Interference Gasket Inspection

Whenever you complete any maintenance where an RFI gasket or mating

surface is exposed, you are required to perform a full inspection before

replacing the panel cover. After determining the need to perform an inspection,

it is also important to note which type of equipment you are working on. As an

FMS technician, you will inspect gaskets on typical equipment such as the

emergency storage battery charger when performing a checkout, ECS

equipment when opening panels, or ESA vaults when performing a filter

inspection. Though quite similar, each of these gaskets has its own procedure



and its own criteria to determine pass or fail. RFI gasket inspections can be

found in TO 21M-LGM30F-112, ICBM Systems General Inspection and Repair

Procedures. As a technician, you’ll usually just refer to this book as the “F-112”.

For reference, figure 4–19 illustrates a typical RFI gasket installed on a panel. 

Click on each (+) sign below to learn about three different inspection criteria.

General Gasket Inspection Criteria –

When inspecting an RFI gasket/mating surface on a typical installation, such as the front cover of the

emergency storage battery charger, the inspection criteria below apply. Be sure to use a magnifying glass

when performing inspections as it can sometimes be hard to detect smaller areas of damage without one.

Broken strands will not exceed 20 broken per inch and not more than 10 percent of strands will be cut

or broken at worn spots.

Fraying or unraveling will not exceed 10 percent per foot of gasket and be no deeper than one layer of

the triple-knitted wire mesh.

Gasket end joints will have visible contact of wire mesh on both sides. Overlap of sponge rubber will

not exceed 1/8 inch.

Exposed wire mesh and mating surface will be free of paint, corrosion, or nonconductive deposits. This

contamination can prevent metal-to-metal contact.

Sponge rubber will not be hard, brittle, cracked or separated from wire mesh, cabinet, or console.

Gaskets will not be excessively deformed. If you find indentations, measure the gasket for a minimum

1/8-inch uniform thickness.

Mating surface will be free of warps or dents that prevent uniform contact between the gasket and the

mating surface.

Notify MMOC if you discover a gasket that fails the criteria in the F-112 and you do not have a replacement

in your bench stock. If a gasket is critical enough, a team may bring one to your site. If not, the gasket will be

annotated in the IMDS as a degrade in site hardness, and will be replaced as soon as possible.



Environmental Control System Gasket Inspection Criteria –

Tape radio frequency interference (TRFI) gaskets on ECS panels have slight differences but are generally

similar and serve the same purpose. The one notable difference is that ECS panels do not have sponge

rubber; rather they are secured to the panel using conductive tape. All of the typical inspection criteria apply

with the exception of the sponge rubber inspections. In addition to the typical gasket inspection criteria, the

conductive tape mating surface should be free of bubbles or gaps greater than ¼ inch in diameter. The

conductive tape ensures electrical bonding between the ends of the gaskets without the hassle of weaving

the wire mesh together.

Electrical Surge Arrester Vault Inspection Criteria –

The ESA vaults have much larger doors and mating surfaces, and therefore use much larger RFI gaskets.

These applications have significantly different criteria for inspection, as follows:

The wire mesh and mating surface must have 50 percent bonding contact. The surface is so large and

the gasket is so spread out that it will provide sufficient EMP protection as long as 50 percent of the

gasket is in contact with the mating surface.

Broken wires in the mesh will not exceed 20 per inch and not more than 10 percent of the wires will be

cut or broken at worn spots. This does not apply to the bolt holes, as it is expected that tightening the

nuts around the gasket material will cause some broken wires.

Fraying or unraveling will not exceed 10 percent per foot of gasket and will be no deeper than one layer

of the triple-knitted wire mesh.

Gasket ends must have visible contact of wire mesh and must be at least 90 percent intermeshed.

Gasket and mating surface will not be contaminated with paint, lubricants, non-conductive deposits or

corrosion.

Wire mesh gasket will not be folded or crimped and gasket ends must be firmly butted against one

another and sewn together with minimal overlap. If the gasket is prominently bumped, cupped, or

otherwise deformed, replace it.

To consider the inspection complete once you have finished the initial inspection, you must install the hatch

cover and applicable fastening hardware. Install hardware in a progressive tightening pattern to ensure even

compression of the gasket, and once installed, ensure that 75 percent of the gasket’s width is in contact with

the hatch cover.



Complete the content above before moving on.

You have reached the self-test questions.  Answer each question before
moving forward to the next set of questions.  For the fill-in the blank
questions, you will need to add (.) periods to the end of the sentences. 

Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o
prev ent ing  ha rd ness d eg ra d a t ion.

As you have seen, RFI gaskets play a large part in maintaining the hardness of our MAF and LF. Therefore, it is

important to inspect them each time they are exposed to view. Remember that different types of gaskets use

different inspection criteria, but after performing a few inspections you will know right where to turn in your

TO.

KNOWLEDGE CHECK TIME!



SUBMIT

SUBMIT

1. What work activity can degrade or render hardness-critical features ineffective?

Type your answer here

31

2. What are the three basic rules for preserving hardness?

Type your answer here

32

3. What important considerations should you remember when installing fasteners?



SUBMIT

SUBMIT

Type your answer here

33

4. What criteria must the new hardware meet when replacing or repairing electrical

bonding and grounding hardware?

Type your answer here

34

5. What kind of contamination and damage are you looking for before mating a

connector?

Type your answer here



SUBMIT

SUBMIT

Complete all self-test questions above before moving to the next set of

questions.

Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o t he
equipm ent  inst a l la t ions.

35

6. While performing maintenance on or around cable assemblies, you should be

alert to what two conditions?

Type your answer here

1. What is installation hardware?



SUBMIT

SUBMIT

Type your answer here

36

2. List examples of installation hardware.

Type your answer here

37

3. What are the types of equipment installations? Select the answer(s) to this

question.

Hard-mounted



SUBMIT

SUBMIT

38

4. What are some examples of hard-mounted equipment?

Type your answer here

39

Air-blast installation

Shock-mounted

Surface installations



SUBMIT

5. What is the purpose of shock loops?

Type your answer here

40

6. Surface installations are primarily designed to resist what weapons effect?

(Select all that apply).

Air blast

Shock

Surface

Vibration



SUBMIT

SUBMIT

Complete all self-test questions above before moving to the next set of

questions.

Clic k  here  t o a nsw er t he self -t est  quest ions pert a ining  t o t he
ra d io f requenc y  int erf erenc e g a sk et  m a int ena nc e.

41

7. What is the basic requirement for replacing installation hardware?

Type your answer here

1. When must you complete an RFI gasket inspection?

Type your answer here



SUBMIT

SUBMIT

SUBMIT

42

2. When performing an inspection, why should the exposed wire mesh and mating

surface be free of paint, corrosion, or non-conductive deposits?

Type your answer here

43

3. What is the purpose of the conductive tape used in ECS RFI gaskets?

Type your answer here



This completes Lesson 4. You can find the answers to the self-test questions

in the Module 1 table of content. You can move to myLearning to complete

the practice exam for this module.



LESSON 1: Missile and Space Facilities Career
Field

001. 2M0 Air Force Specialty Code Description

1. EMTs.

2. 2M0X1B.

3. MMTs.

002. Duties of Air Force Specialty Code 2M0X3

1. In-shop instructors.

2. FMTs.
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3. PMTs.

4. PREL shop.

5. The HICS.

6. QA section.

7. MATs.

003. 2M0X3 Career Field Progression

1. CDCs

2. TBA.

3. To receive hands-on training on 5-level tasks.

4. The 7-level CDC.

LESSON 2: Maintenance Management

004. Air Force Global Strike Command



1. To consolidate all Air Force nuclear mission activities under one

operational chain of command.

2. Strike operations anywhere on the globe.

3. 20th Air Force and 8th Air Force.

005. Twentieth Air Force

1. Operate, maintain, secure, and ensure the safety and combat

readiness of the nation’s ICBM force.

2. Technical data, personnel, or hardware.

3. Facilities.

4. To put a high priority on getting the needed part.

006. Intercontinental Ballistic Missile Wing

1. To provide the world’s most powerful combat ready forces for 20 AF

and USSTRATCOM by safely operating, maintaining, and securing

ICBMs.



2. Keeping 150 Minuteman III missiles on alert throughout their

respective areas of responsibility.

007. Intercontinental Ballistic Missile Group

1. Maintenance, medical, operations, and mission support.

2. Provide maintenance support of the wing’s mission of keeping

missiles on alert with materiel, resources, and data.

3. TCTOs and other modifications that happen in the missile field.

4. To launch the missile and monitor the remote LF.

008. Maintenance Squadron

1a. Develops, coordinates, and publishes a maintenance forecast. P&S

1b. Monitors the status of each LF and MAF. MMOC

1c. Provides central oversight of all supply and support related functions within the MXG. DMS

1d. Manages the learning center resources and equipment. Training Management



1e. Inspect, troubleshoots, and repairs hoists, mechanical support equipment, support equipment, and

special-purpose vehicles. MAPS

1f. Prepares and processes LF and LCC storage batteries. PREL

1g. Uses load lists to checkout items to maintenance teams. VES

009. Missile Maintenance Squadron and Contracted Functions

 1a. Performs on-site repair of LF/MAF power and environmental systems. FM

1b. Maintains a cable yard. HICS

1c. Responsible for performing preventive maintenance, troubleshooting, and repair on nearly all the

communications infrastructure. MCM

1d. Performs repair actions on emergency storage batteries on- site. EMT

1e. Removes, installs, and transports Minuteman III missile downstages. MHT

1f. Removes, installs, and transports aerospace vehicle equipment. MMT

2. Periodic calibration.

010. Related Intercontinental Ballistic Missile Organizations



1. Assembling all test components, then testing and launching unarmed

ICBM.

2. Technical expertise to resolve abnormal weapon system problems.

3. ALCM maintenance, ICBM missile maintenance, space operations,

and ICBM missile operations.

011. General Responsibilities

1. Ensure it is properly documented.

2. MCC CC and the maintenance team chief.

3. When they report for duty or start their standby period.

012. Specific Responsibilities

1. Issuing and receiving equipment and vehicles.

2. Because there must be qualified technicians available to perform any

task the work center is responsible for performing.



3. All necessary parts, tools, equipment, and TOs.

4. Fix or document them.

LESSON 3: Weapon System Features

013. Intercontinental Ballistic Missile Mission

1. Deterrence of aggression through the threat of massive retaliation.

Deter adversaries from employing WMD against our deployed forces.

Deter nations from supporting or sponsoring terrorist organizations

that may employ WMD in attacks against our nation.

2. The president of the US.

3. AFGSC.

4. Rapid reaction, thermonuclear striking power, high accuracy, low

vulnerability to attack, and high in-commission rate.

5. Rapid reaction.

6. Low vulnerability.



7. High in-commission rate.

014. Deployment and Control

1. Arrangement or placement of the various components that make up

the weapon system.

2. To comply with the TPC.

3. A flight.

4. Because the MW is a tenant unit.

5. It allows command and status information from each of the five

flights to be transmitted throughout the entire squadron.

015. Nuclear Weapon System Safety

1. The TPC and the PRP.

2. A nuclear weapon system.

3. Inside of the LCC.



4. An escort.

016. Nuclear Certified Equipment

1. Equipment, software, and procedures.

2. The “Last Update” date on the main page of the web-based MNCL.

3. For any reason.

017. Features of The Missile Support Base

(1) Area/facility responsible for intermediate maintenance on weapon

system equipment.  Maintenance facility building 

(2) Area/facility where the missile is transferred between the shipping

container and the TE.  Missile transfer building

(3) Where storage and parking is provided for a loaded TE. Transient

storage area

(4) Area/facility for checking out RVs.  WSA



(5) Where storage is provided for spare warheads and pyrotechnic

components.  WSA

(6) Area/facility for determining if equipment is safe to use within

designed load capacities.  Proof load test facility

018. Features of The Missile Alert Facility

1. The ECS equipment and diesel generator are located topside at the

Wing 1 MAF, while this same equipment is located underground at the

Wing 3 or 5 MAF.

2. To provide controlled access to the elevator shaft that leads down to

the LCC.

3. An environmental seal and protection against overpressure and EMP

produced by a nuclear blast.

4. The area is a no-lone zone.

5. Reports to the WCP and serves as the backup should anything

happen to the WCP.



6. To keep moisture from entering the HICS.

7. To provide power to the topside portions of the MAF.

019. Features of The Launch Facility

1. It keeps ground water from accumulating within the launch tube and

damaging the solid propellant boosters.

2. To protect the missile from weapons effects and act as an

environmental seal.

3. To prevent the launch-critical equipment from ground shock damage

produced by a nuclear blast.

4. To permit removing and emplacing the brine chiller unit and diesel

generator.

5. The launch tube below ground level and the entrances to the

launcher.

6. Detects attempts to dig or drill into the launcher.



7. Maintenance and support vehicle maneuvering and parking.

020. Features of The Minuteman III Missiles

(1) Has movable nozzles that can pivot through an angle of ±8 degrees.

First-stage motor

 (2) Has a titanium alloy case filled with solid propellant. Second-stage

motor

 (3) Its thrust can be terminated before all propellant is exhausted.

 Third-stage motor

 (4) Has 11 rocket engines used for maneuvering. PSRE

 (5) Houses the gyro-stabilized inertial platform. MGS

(6) Allows signals to be transmitted between the different components

in the downstage. Raceway

LESSON 4: Hardness Assurance

021. Hardness Terminology and Functions



1. The measure of ability of a system to withstand exposure to one or

more of the environment effects of a nuclear or non-nuclear weapon.

 Answer: Hardness  

2. The capability of a system to withstand a nuclear or non-nuclear

environment without losing its ability to accomplish its designated

mission.  Answer: Survivability

3. That period in which critical functions are maintained in a state of

readiness without dependence on commercial power.  Answer:

Extended Survival Period

4.  That period in which the critical functions are maintained in a state

of readiness without dependence on external electrical power or

normal environment control support. Answer: Emergency Survival

Period

5.   An item of equipment or a system function required to launch the

missile and its malfunction would prevent a launch before, during, or

after a nuclear attack. Answer: Launch Essential

6. An item of equipment or a system function required to launch the

missile within a given time span, or to successfully complete the

mission. Answer: Mission-critical



7.  An item that could be maintained for normal operation in a non-

nuclear environment yet degrade survivability when exposed to a

nuclear environment if not maintained properly.  Answer: Hardness-

critical Item

022. Effects of a Nuclear Detonation

1. Down and away.

2. Because they are buried deeper underground.

3. It diminishes.

4. Fluctuating air pressure.

5. The geometry of the facility, the arrangement of the equipment, and

the precautions taken to eliminate or diminish undesired currents.

6. The air is very thin high up in the atmosphere.

7. The protection of the facility, soil, and the seals and blast valves.



8. The size of the weapon, the altitude of the detonation, and the type

and condition of the soil.

023. Facility Hardness Protection Features

1. Adequate clearance between them.

2. It cushions the missile from vertical and horizontal movement so it

does not contact the launch tube sides.

3. A four-inch cut made approximately 7 feet out from the LER.

4. Blast valves.

5. Because of the semiconductors within the electronic circuits.

6. Internal circuit protection, transient response improvements, reset of

circuit elements and memory devices, and nuclear radiation reduction.

7. Enough excess material is built into structures to allow for a certain

amount of material loss to occur during multiple nuclear attacks.



8. Metal-to-metal contact is avoided in areas where those two surfaces

could melt and weld together.

9. By a debris collection system installed on the face of the launcher

closure.

024. Shock-attenuation System Features

1. 10 spring-type shock absorbers.

2. Dampen horizontal movement of the shock-isolated floor and

provide a walking surface for personnel.

3. In case of an emergency affecting the shock-isolator air compressor.

4. Vertical.

5. An overpressure.

025. Features of Electromagnetic Pulse Hardness Design

1. Through conductors penetrating the LCC liner.



2. By isolating the input power source from the output power.

3. ESA at the point of entry.

4. To ensure electrical contact between the launcher closure and launch

tube liner.

5. They contact the cable shield providing a continuity path between the

conduit and the launcher liner.

6. Electrical surge filter.

026. Preventing Hardness Degradation

1. Improper maintenance practices.

2. Perform all maintenance in accordance with applicable TMs,

continually consider weapon system hardness requirements and

provisions and be alert to any conditions or occurrences that may affect

them, and report to MMOC any maintenance requirement not

specifically covered by TO procedures.



3. Proper thread engagement, correct torque values, and correct

tightening sequence (pattern).

4. The same type and quantity of hardware in the original configuration

must be used.

5. Bent, broken, or missing pins, or damaged surfaces.

6. Shield damage such as broken or frayed strands, punctures, and

corrosion; and sharp cable bends which can result in a ruptured cable

shield.

027. Equipment Installations

1. Equipment and the provisions necessary for installing equipment.

2. Nuts, bolts, washers, screws, brackets, clamps, hangers, studs,

tethers, ties, plating, welds, and protective coatings.

3. Hard-mounted, shock-mounted, and surface installations.

4. ESA frames, filters, and junction boxes mounted directly to the launch

tube walls or the ESA enclosure walls.



5. To provide enough slack between two attach points to permit

movement without overstressing the line or clamps.

6. Shock, vibration, and air blast.

7. It must be replaced with identical items or authorized equivalents.

028. Radio Frequency Interference Gasket Inspections

1. Anytime the gasket or the mating surface is exposed.

2. This contamination can prevent metal-to-metal contact.

3. Ensures conductivity between the ends of the gaskets without the

hassle of weaving the wire mesh together.

This is the end of the self-test answers for Module 1.


