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        This book is dedicated to the glory of our almighty and loving
            God
and in honor of my wonderful, loving, supportive family—
my angelic,
            beautiful, brilliant, talented, wise, witty, and wonderful wife, June;
our awesome
            children and their spouses; and our delightful grandchildren—
without whom I
            am nothing,

        and

        in memory of the fallen:

        Captain Charles K. “Kelly” Castleberry ’82, U.S.
            Marine Corps
Marine Fighter Attack Squadron 312
RIP 23 September 1986

        1st Lieutenant Robert J. “Bobby” Cox ’82, U.S.
            Marine Corps
Marine All-Weather Attack Squadron 533
RIP 17 January 1987

        Captain John E. Nisbet, Jr. ’82, U.S. Marine Corps
Marine
            Medium Helicopter Squadron 262
RIP 11 May 1988

        and

        Senior Master Sergeant Travis C. Duran, U.S. Air Force,
            Retired
RIP 23 October 2013
Thanks, Dad

         

        Softly call the Muster,
Let comrade answer, “Here!”
Their spirits hover ’round us
As if to bring us cheer.

        Mark them “present” in our
                hearts.
We’ll meet some other
                day
There is no death, but life
                etern’
For old friends such as
            they!

        from “Roll Call for the
                Absent”
Dr. John Ashton ’06

        

        
            Welcome to Barron’s Military Flight Aptitude Test, 5th Edition,
                eBook version. Please note that maps, graphs, charts, and other illustrations may
                look different depending on what device you are using. Please adjust your device
                settings accordingly.

            This eBook contains hyperlinks that will help you navigate through
                content, bring you to helpful resources, and allow you to click between all
                questions and answers. Just click on the question number highlighted in blue to see
                the answer and click back on the question number to return to the page you were
                working on.

            Good luck!
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PART I

Aviation and the All-Volunteer American Military











	Officers and Aviators, Professionals All
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“We only have those rights we can defend.”

THE ROLE OF THE AMERICAN MILITARY IN TODAY’S WORLD

You’ve decided that you want to be a military aviator. Now you just have to figure out how to get there.

That’s commendable—military aviation is a noble, worthwhile, and even exciting profession, and you have shown good initiative and judgment by choosing this book to improve your chances for selection.

    
    
        “Great things are not done by impulse, but by a series of small things brought together.” —Vincent van Gogh (1853–1890)

    

    
    You may already be a member of the U.S. military, or you may just be checking out your options. Either way, you need to know the bigger picture. You will have to study hard and prepare thoroughly to be selected as a military aviator—and then you will have to successfully complete long periods of challenging training, just to get started.

Can you measure up? The answer is Yes—if you prepare the right way. This book will help.

The American military exists (as you know, if you are already a service member) to protect and defend the people and freedoms of the United States of America. Its establishment is provided for in the Constitution, it is drawn from the nation it represents, and today’s all-volunteer military ultimately reflects the best of the nation it defends—those who are willing to sacrifice or subordinate their own desires and comfort for the benefit and protection of all.

    
    
        “If a man hasn’t discovered something that he will die for, he isn’t fit to live.” —Dr. Martin Luther King, Jr. (1929–1968)

    
    
    
Today’s American military is the world’s largest “meritocracy,” where rewards are primarily based on demonstrated merit and performance—not on an individual’s background, social or economic status, race, ethnicity, connections, or other unearned factors. It is, on average, somewhat better educated than the country it represents—maybe because it emphasizes the value of education and self-improvement—and it includes every possible race, religion, ethnicity, and the like . . . even non-U.S. citizens who believe that our principles and way of life are worth fighting for.

The U.S. military is one of the most respected American institutions, steeped in tradition and service and bound together by principles of honor, courage, and loyalty found nowhere else. It is by no means perfect—no human institution can be—but it holds itself and its members accountable and strives to become better.


It is precisely because of our freedoms and the blessings of our human and natural resources that we were able to fight a war for 20 years against an enemy thousands of miles away and not have rationing and shortages at home ... where military news is given far less publicity than entertainment and business news ... and where less than only one percent of the population is in any part of today’s military, and less than seven percent of the population has seen any type of military service in their lifetime.


    
        “The true soldier fights not because he hates what is before him, but because he loves what is behind him.” —G. K. Chesterton (1874–1936)

    



    If you are reading this, you are to be commended for considering how you can become part of that small minority who keep this country and its families free and safe.


The Cold War lasted 46 years, from the end of World War II in 1945 to the fall of the Soviet Union and its satellite dictatorships in 1991. Anyone who thinks that the current war against terror and violent extremism is less of a generational war—that it can be solved by just packing up and coming home—is sadly mistaken. Just because we as a nation, as a culture, are willing to “live and let live” does not mean that other people think the same way. This is a hard truth, but one that needs and deserves understanding.

The War on Terror fought by the United States and its allies, starting on September 11, 2001, was waged not only by the active, full-time component of all the services, but also by the Reserves of all the services, and by Army and Air National Guard units from all U.S. states and territories. Active duty unit deployments that lasted a year or more—sometimes with a year or less in between—have given way to deployments of nine months or less overseas for ground troops (less for Air Force and Navy units). National Guard and Reserve units now have one to four years between deployments.

    
    
    
        “The country must have a large and efficient army, one capable of meeting the enemy abroad, or they must expect to meet him at home.” —British Field Marshal Arthur Wellesley, 1st Duke of Wellington (1769–1852)

    

    
    
    Regardless of whether the U.S. military is scheduled to grow or shrink in any given year (and it does go back and forth, based on the needs of the Nation), all the services have a critical need for a steady stream of the highest-quality applicants, especially those who want to become aviators. Even during times when there is a pilot shortage, the services can’t afford to lower their standards, and they won’t.

Only the best will be chosen—will that be you?


It can be! Read and apply what’s in this book to give yourself the best chance possible to be part of that elite group.


Military aviation is a vital part of the U.S. air, sea, and land forces that defend our nation and our way of life. Aviation units are part of the Army, Marine Corps, and Navy—and they are, of course, present in a “purer” sense in the most air-oriented branch of the military, the Air Force.



AMERICAN MILITARY AVIATION

The following information is meant to give you some context and background about how the American military, and especially American military aviation, is organized. This is primarily because all three services’ flight aptitude tests include problems and questions that require some understanding of the overall organization besides just surface-level math and reading skills, or even scientific or technical knowledge. Other information will focus more on helping you understand what it takes to be an American military officer, rather than just focusing specifically on aviation. That’s because, in all the services, you have to qualify to be an officer or a warrant officer first, and then to be an aviator.




The aircraft of the Air Force, Army, Navy, and Marine Corps are versatile, hard-hitting forces that can be employed swiftly anywhere in the world. These forces can quickly gain and maintain air superiority over regional aggressors and provide close air support for U.S. ground forces, permitting rapid air attacks on enemy targets while providing security and support for ground forces to conduct logistics, mission command, intelligence, and other functions.



    Fighter/attack aircraft, operating from both land bases and aircraft carriers, oppose enemy fighters and attack ground and ship targets. Conventional bombers provide a worldwide capability to strike surface targets on short notice. Specialized aircraft supporting conventional operations perform functions such as airborne early warning and control, suppression of enemy air defenses, reconnaissance, surveillance, and combat search and rescue. In addition, the U.S. military operates a variety of transport planes, aerial-refueling aircraft, helicopters, and other support aircraft.


The role of unmanned aerial vehicles (UAVs) in both reconnaissance and attack missions is growing in all the services. Technological advances are enabling more and more capabilities to be placed on increasingly smaller airframes.


The ability of these forces to have an immediate impact on a conflict by precision attacks on selected enemy targets has expanded dramatically as an increasing proportion of “smart” munitions has been deployed.


Special operations aviation forces contribute to all phases of military operations. Some of their most important missions are insertion, support, and extraction of special operations forces; suppression of enemy air defenses; and aerial reconnaissance and surveillance.


    Coast Guard aviation elements work in conjunction with ship- and shore-based units to perform their missions of coastal security and rescue and law enforcement. Their aircraft are specially adapted to the needs of their missions; they are normally part of the Department of Homeland Security, not the Department of Defense, but they work with all branches of the U.S. military on a frequent basis.


Roles, Duties, and Opportunities of Military Officers


If you are going to be an American military aviator or pilot, you will also generally be a commissioned or warrant officer. An officer, in the broadest sense of the term, is someone in an organization who has both the authority and the obligation to lead—to exert influence over others to accomplish the mission . . . to get the job done.


Aviation units have proportionately more officers than other units, in all the services, simply because almost all pilots are either commissioned or warrant officers. Military flying is a very technical and a very physical business. The educational, age, and other requirements have evolved based on studies of the types of people who have been successful in pilot training and beyond.

    
    
    
        “Leadership is the art of getting someone else to do something you want done because he wants to do it.” —Dwight D. Eisenhower (1890–1969), General of the Army, 34th president of the United States

    


Military Rank Structure, Pay, and Benefits


There are three types of officers in the U.S. military: commissioned officers, warrant officers, and noncommissioned officers. The remaining service members are known as “enlisted personnel.” Every rank, officer or not, has a pay grade associated with it. Many times the rank and the pay grade are used interchangeably, but not always. Even though they do have leadership responsibilities, noncommissioned officers (“NCOs” for short) are also enlisted; the jump from the “just enlisted” lower ranks to NCO occurs at pay grade E-4 or E-5, depending on the service. The pay grades for enlisted members run from E-1 to E-9, for warrant officers from W-1 to W-5, and for commissioned officers from O-1 to O-10; you can see more detail in the charts that follow.


Pay grades can also be useful for comparison purposes among the services due to rank titles that are sometimes confusing. For example, an Air Force staff sergeant is an E-5, whereas an Army or Marine staff sergeant is an E-6. Likewise, an Army or Marine captain is an O-3, but a Navy or Coast Guard captain is an O-6.


The bottom line is that the same pay grade with the same number of years of service will get paid the same base pay, no matter which service they are in or what position they are currently assigned. Aviators, however, frequently get extra pay on top of this—but more about that shortly.


A few other technicalities: the Navy and Coast Guard call their NCOs petty officers; the Air Force doesn’t have any warrant officers; the commander of a Navy or Coast Guard ship is commonly called captain regardless of pay grade or rank, and the Navy and Coast Guard use the term rate instead of rank when referring to enlisted personnel. Here, though, we are going to use only the term rank to avoid confusion, and captain will be a rank unless it’s specified to be the commander of a ship.


When people refer to “officers” as such, they are usually talking about commissioned officers: those who have a commission at the direction of the president of the United States to act on his behalf (the military falls under the executive branch of government). Sometimes, though, they are talking about commissioned officers and warrant officers. Warrant officers have a warrant from the Secretary (head civilian official) of their service to perform special technical or staff functions.


The military values experience, as demonstrated by the fact that they pay more for it. Even though the newest second lieutenant or ensign (an O-1 in either case) technically outranks a senior NCO with possibly decades of experience, woe be unto that new officer if he or she doesn’t take into account the wisdom and counsel of that experienced NCO!

    
    
    
        “If your actions inspire others to dream more, learn more, do more, and become more, you are a leader.” —John Quincy Adams (1767–1848), American statesman, diplomat, U.S. representative and senator from Massachusetts, and 6th president of the United States
        

    

    

    And, yes, officers usually get paid more than lower-ranking pay grades. That’s because they frequently have more responsibility than the other pay grades—significantly more, in many cases. Even if an officer is not in a command position, his or her action (or inaction) can have a significant effect on service members and units, for either better or worse.


    And, because of the “special trust and confidence in the patriotism, valor, fidelity, and abilities” placed in officers, there’s a higher price to pay for failure. Not only could service members be hurt or killed (which is bad enough) because an officer did something reckless or wrong, but also the officer can be relieved and discharged from the service, as opposed to an enlisted member, who might be fined or reduced one or more pay grades but allowed to stay in the military.


Some other benefits to military service regardless of pay grade include structured pay raises within pay grades over time (something you will seldom see in the civilian world); the potential for nontaxable allowances for subsistence (meals) and housing, depending on your situation; the opportunity for all of your basic pay to be tax free during those periods you are deployed to a combat zone; medical care; and special pays such as flight pay, sea pay, parachutist pay (commonly known as “jump pay”), combat zone pay, and so on.


    The U.S. military usually gets at least a small pay raise once a year, usually in January, but this depends on Congress—there are no guarantees. The latest full pay table is available at https://www.dfas.mil/MilitaryMembers/.


In addition, military aviators are eligible for some special pays:


Aviation Career Incentive Pay (ACIP) is a financial incentive for officers to serve as military aviators throughout a military career. Payments range from $125 to $1,000 per month, determined by the needs of the service and the individual’s years of service.


Aviation Continuation Pay (ACP) is a financial incentive designed to retain qualified, experienced officer aviators who have completed their Active Duty Service Obligation (ADSO) if they remain on active duty for a specified period of additional service. Services may pay thousands of dollars for each year of a qualified aviator’s service agreement.


    
        Note: Army, Air Force, Space Force, and Marine officer rank insignia is silver unless otherwise noted; Navy shoulder board insignia is gold on black, and Coast Guard shoulder boards are gold on blue. Navy and Coast Guard officers may wear the same rank insignia as the other services on uniforms that do not use shoulder boards, such as camouflage uniforms.

    



COMMISSIONED OFFICER RANK
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Note 1: The Navy also uses Air Force/Army/Marine-style rank on the collar of uniforms that do not use shoulder boards.

Note 2: Navy line officer shoulder boards use a five-pointed star, while staff officers' boards have their staff specialty insignia.

Note 3: Coast Guard shoulder boards use a Coast Guard shield instead of a Navy line officer star or staff corps officer insignia.





WARRANT OFFICER RANK
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Note: The Air Force and Space Force do not have warrant officers.



ENLISTED RANK INSIGNIA
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REQUIREMENTS FOR BECOMING AN OFFICER AND AVIATOR

The Air Force, Army, Navy, and Coast Guard get their officers from their individual service academy, their officer candidate or training school, and college-level Reserve Officer Training Corps (ROTC). As part of the Department of the Navy, potential Marine Corps officers attend the U.S. Naval Academy in Annapolis, Maryland, or participate in Naval ROTC, but they have their own Officer Candidate Course, separate from the Navy. Space Force officers get commissioned through Air Force programs, but the Space Force currently has no requirement for pilots.

    
    
        “Once you have tasted flight, you will forever walk the earth with your eyes turned skyward, for there you have been, and there you will always long to return.” —Leonardo da Vinci (1452–1519)

    

    

Requirements for the service academies include being 17–23 at enrollment, an outstanding and balanced high school record, high test scores, and a nomination by a member of Congress, the Vice President, or the President. Requirements for commissioning and pilot/aviator selection are similar among the services, with some set by law and others by each service.


U.S. Air Force


[image: image]


    The U.S. Air Force has three pathways to becoming an officer first, after which you may be selected to become a pilot: the U.S. Air Force Academy (USAFA) in Colorado Springs, Colorado; Air Force Reserve Officer Training Corps (AFROTC), offered at more than 1,100 colleges and universities throughout the country; and Officer Training School (OTS), where currently enlisted Air Force, Air Force Reserve, and Air National Guard members may be selected to undergo training and evaluations that can result in their commissioning as an officer.


    The U.S. Air Force Academy in Colorado Springs, established in 1954, is the premier source of Air Force officers, graduating more than 800 second lieutenants each year. Applicants compete based on their overall high school record, college entrance test scores, physical fitness scores, and military aptitude tests. USAFA cadets are paid during their four years of attendance and incur a mandatory service obligation upon their graduation and commissioning as second lieutenants.


    There are two primary routes to an Air Force commission through AFROTC—the four-year program and the two-year program. Students in both programs attend AFROTC classes along with other college courses and normally receive elective academic credit. Cadets who successfully complete all requirements are commissioned as Air Force officers with a four-year active duty service commitment. Those selected as pilots, combat systems officers, and air battle managers have longer commitments upon completion of specialized training. If you want to be a pilot, you must be commissioned before you reach 29 years of age, and you have to meet Air Force height and weight requirements and pass a physical fitness test.


    The Air Force conducts its Officer Training School (OTS) at Maxwell Air Force Base (AFB), Alabama, for current Air Force enlisted members who already have a bachelor’s degree, meet physical and age requirements, have their commander’s recommendation, and are chosen by a selection board. OTS is a demanding nine-week course that graduates a varying number of officers each year based on the needs of the total Air Force, which includes the Air Force Reserve and the Air National Guard. Upon graduation, candidates are commissioned as Air Force second lieutenants and proceed to technical training for their officer specialty.


    Regardless of commissioning source, prospective Air Force pilots are assessed against a Pilot Candidate Selection Method (PCSM) index that measures a candidate’s aptitude for pilot training. The PCSM takes into account the Pilot composite score on the Air Force Officer Qualifying Test (AFOQT), the Test of Basic Aviation Skills (TBAS), and any previous flying hours (such as if you already have a private pilot’s license).



    The current AFOQT version, Form T, was introduced in 2015. Its structure and questions are based on feedback from an Air Force–wide survey of ofﬁcers who identiﬁed the most important abilities and aptitudes for junior officers. The AFOQT is similar to the Armed Services Vocational Aptitude Battery (ASVAB) exam that all potential service members must take in order to join the U.S. military, but it is more focused on identifying whether the test taker has one or more of the skills that an entry-level Air Force officer will need to succeed in their initial training and service as an officer.

The AFOQT has 12 subtests:


    ■Verbal Analogies

    ■Arithmetic Reasoning

    ■Word Knowledge

    ■Math Knowledge

    ■Reading Comprehension

    ■Situational Judgment

    ■Self-Description Inventory (personality test, not graded as right or wrong)

    ■Physical Science

    ■Table Reading

    ■Instrument Comprehension

    ■Block Counting

    ■Aviation Information



We’ll go over both the AFOQT and the TBAS in much more detail in Chapter 3.



U.S. Army
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    The U.S. Army also has three primary sources of commissioned officers: the U.S. Military Academy (USMA) in West Point, New York; Army Reserve Officer Training Corps (ROTC), offered at more than 1,000 colleges and universities nationwide; and Officer Candidate School (OCS), where currently enlisted soldiers can be selected to undergo training and assessments that can see them being commissioned as officers.


    In the Army, aviators are either commissioned or warrant officers. Both have an aviation “branch,” but this is not to be confused with branches of service (Army, Navy, etc.). Warrant officers fly more over the course of time, but they also spend less time in leadership positions within aviation units—although, as warrant officers, they are expected to be unparalleled subject matter experts on flying.


    The USMA, established in 1802, is the Army’s premier source of officers, graduating about 1,000 highly trained second lieutenants a year. Applicants compete based on their overall high school record, college entrance exams, demonstrated leadership abilities, physical fitness scores, and military test scores. USMA cadets are paid during their four years of attendance, and incur an eight-year mandatory service obligation upon their graduation and commissioning, although some of this may be in the Army Reserve or Army National Guard.


    Army ROTC commissions about 6,000 new second lieutenants each year after completing about 23 credit hours of ROTC classes. Cadets attend military science classes along with other college courses and normally receive elective academic credit. Cadets who successfully complete all requirements are commissioned as Army officers with an eight-year total commitment, at least six of which must usually be in an active, Reserve, or National Guard unit. If you want to be a pilot, you must be commissioned before you turn 34 (this standard may shift up or down over time, depending on the needs of the Army).


    The Army conducts OCS in Fort Benning, Georgia, for the active Army, the U.S. Army Reserve, and selected members of the Army National Guard. Army OCS at Fort Benning is an intensive 12-week course whose graduates are commissioned in one of 16 basic branches. Army National Guard OCS is also conducted by most states and territories under the accreditation and approved curriculum of the U.S. Army Infantry School at Fort Benning, just as is the federal OCS. Upon graduation, candidates are commissioned as Army second lieutenants and proceed to the Basic Officer Leader Course (BOLC) for their branch. Army aviator requirements for OCS graduates are the same as for ROTC.


    Warrant Officer Candidate School (WOCS) is an intensive six-week course conducted in Fort Rucker, Alabama. Only candidates who have completed Basic Training and are preselected for follow-on aviator duty can enter WOCS without years of prior military experience in a particular field (e.g., logistics, personnel, radar, etc.), and future warrant officer pilots must enlist before turning 33. Graduates are appointed a Warrant Officer One and proceed to their aviation Warrant Officer Basic Course.


    Army flight training, both basic and advanced, is conducted for both commissioned and warrant officers at Fort Rucker. Initial training of an Army aviator, whether commissioned or warrant officer, can take up to a year before assignment to an operational unit.


    U.S. Navy and Marine Corps
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    There are three paths to becoming a Naval officer: the U.S. Naval Academy (USNA), Navy ROTC, or Navy OCS. Potential Marine officers have those options plus the Platoon Leaders Class (PLC) or the Ofﬁcer Candidate Course (OCC).


    Like the other services, the U.S. Navy operates its own service academy, this one in Annapolis, Maryland, established in 1845. USNA midshipmen include prospective Marine officers, since the Marine Corps is part of the Department of the Navy. The Naval Academy provides the Navy and Marine Corps with more than a thousand new officers annually.


    Likewise, Navy ROTC is offered at more than 160 colleges and universities nationwide. It is organized much like the other services’ programs, with the exception that Marine Option cadets normally have extra training activities. NROTC is the largest single source of Navy and Marine Corps officers.


    Navy OCS is one of several officer training schools located at Naval Station Newport in Rhode Island. The 12-week course not only assesses candidates to see if they have what it takes, but also gives them a working knowledge of the Navy afloat and ashore, preparing them to assume the responsibilities of a naval officer. Graduates of Navy OCS are commissioned as ensigns and attend technical training before reporting to their first fleet assignment.


    The Marine Corps’ PLC is designed for college students who have not yet received their degree, splitting up their training into two six-week summer training courses. OCC candidates have already received their bachelor’s degree, and so undergo a rigorous 10-week training and evaluation that focuses on military and leadership tasks, rapid absorption of military knowledge, physical training, and functioning under sleep deprivation. Graduates of both courses are commissioned as Marine second lieutenants and attend another six months of demanding instruction at The Basic School (TBS), where (regardless of their eventual specialty) they will learn to become Marine infantry platoon commanders. After completing TBS, they proceed to one or more technical schools for their particular specialty, and from there to the field and fleet.


    To become a naval or Marine aviator, you must be between the ages of 19 and 27 at the time you apply for flight training. Waivers of up to 24 months can be made on a month-for-month basis for those with prior active duty military service, up to a maximum age of 29. The standards are the same for naval flight officers (such as Radar Intercept Officers or RIOs), except NFOs may be granted a waiver of up to 48 months for active duty served before their 27th birthday—again on a month-for-month basis—to a maximum age of 31.


    Naval flight officers in both the Navy and Marine Corps are not pilots, but they undergo much of the same training. They perform many “copilot” functions in aircraft with multi-person crews, specializing in airborne weapons and sensor systems. They are by no means “second fiddle,” however—they can serve as tactical mission commanders (although the pilot in command, regardless of rank, is always responsible for the safe piloting of the aircraft) of single or multiple air assets during a particular mission.


    The training program for new naval aviators takes 18 months to complete. All students undergo common training at Naval Air Station (NAS) Pensacola, where they are evaluated and then assigned to one of three main groups: helicopters, multi-engine propeller aircraft, or strike warfare (jets). Upon completion of training at Pensacola, Student Naval Aviators (SNAs) enter their primary training pipelines to learn the basics of flying.


    U.S. Coast Guard
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    Coast Guard officers receive their commissions as ensigns from either the U.S. Coast Guard Academy or Coast Guard OCS, both of which are located in New London, Connecticut. The Coast Guard also has the College Student Pre-Commissioning Initiative (CSPI) available to students at about 400 campuses that are designated as Minority Serving Institutions. This is essentially a scholarship for the last two years of the participant’s college time, with active duty E-3 pay, full tuition, some fees, and some book costs. It also requires completion of Coast Guard basic training during a summer and participation in various training events during the school year. Students already enrolled in CSPI may apply for a guaranteed flight training assignment. After graduation comes Coast Guard OCS and then commissioning.


    Regardless of commissioning source, newly commissioned Coast Guard ensigns are then integrated into the Navy’s flight training program as appropriate for the kind of aircraft they will fly for the Coast Guard. The Coast Guard also directly commissions people with prior Department of Defense (DoD) flight experience in its Direct Commission Aviator program.









	American Military Aviation

	2






[image: image]


    Military aircraft exist to perform one or more of four basic functions: transporting people and/or things from one place to another; bombing enemy forces or facilities on the ground, or ships at sea; shooting, either at enemy aircraft in the air or at enemies on the surface; or observing enemy actions and reporting them to other friendly forces.


    In most cases, military aircraft operate at some level in support of surface (ground or sea) forces, since the only way to control what’s happening on the surface for more than a short time is to be there. Or, said another way, ground units and air units often work together to accomplish the mission at hand.


    Military aircraft can be divided into two general categories: fixed-wing aircraft, commonly referred to as airplanes; and rotary-wing aircraft, usually referred to as helicopters.


    OVERVIEW OF FIXED-WING AIRCRAFT


    Fixed-wing aircraft are just that—their wings are “fixed,” meaning that they don’t move. These aircraft get their ability to fly (a quality called lift) from air passing over their wings, and are usually either pulled through the air by a corkscrew-type propeller or pushed through the air by the thrust from one or more jet engines.

American fixed-wing military aircraft are referred to by an alphanumeric system that consists of three parts and a given name. The first part, which consists of one or two letters, refers to the function of the airplane. If there are two letters, the first letter indicates a modification of the aircraft’s basic mission, which is indicated by the second letter. Here are some of the most common designators:



A—Attack

B—Bomber

C—Cargo/transport

AC— Cargo plane modified to perform an attack mission

KC— Cargo plane modified to perform an aerial refueling mission

E—Special electronics

F—Fighter

F/A—Fighter/attack

O—Observation

P—Patrol (maritime)

Q—Unmanned aerial vehicle

R—Reconnaissance

S—Anti-submarine

T—Trainer

U—Utility

V—Vertical takeoff and/or landing

X—Experimental/test



    

    The second part of the designation is the model or sequence number, which, in combination with the functional designation, gives you the series designation. A letter that follows the sequence number denotes the exact model or version; successive letters designate upgrades, modifications, or improvements. Thus, we can tell that an F/A-18C is a fighter of the F/A-18 series, and that it is a later or modified (or at least different) version from an F/A-18A.


    For ease of reference (and it doesn’t hurt crew morale, either), American military aircraft are also given a name of some sort, usually one that relates to its mission, warlike qualities, or special characteristics. Thus, we have the F-117 Nighthawk, a “stealthy” (i.e., isn’t easily seen on radar) fighter named after a bird of prey; the heavily armed B-52 Stratofortress; the EA-6B Prowler reconnaissance plane—even the A-10 Thunderbolt II, nicknamed the “Warthog,” not much to look at, but without question rugged and powerful.


    OVERVIEW OF ROTARY-WING AIRCRAFT


    Rotary-wing aircraft don’t have wings in the same sense as fixed-wing aircraft. They get their lift from air passing over rotor blades that are spun around at high speed in a circle by an engine; the tilt of the rotors relative to the helicopter’s body or fuselage controls the aircraft’s movement forward and backward, left and right, up and down. A notable difference between rotary- and fixed-wing aircraft is that rotary-wing craft can hover—stay in the air over just one spot.


    The inside joke at some rotary-wing aviator schools is, “A helicopter doesn’t fly—it beats the air into submission.” A helicopter does not have the same stable tendencies while in flight that a conventional airplane does. It maintains its altitude and flight by a variety of forces and controls that are actually working in opposition to each other; the pilot’s job is to balance (or nearly balance) these forces for the helicopter to go where it’s supposed to go.


    By worldwide convention, helicopters are categorized by maximum gross weight (aircraft, fuel, crew, equipment, weapons, and so on—the most weight with which the aircraft can take off under normal conditions): “light,” “medium lift,” and “heavy lift.” Light helicopters are generally considered to be those below 12,000 lbs. Medium-lift helicopters are those that weigh from about 14,000 to 45,000 lbs., and heavy-lift helicopters are usually considered to be those that weigh more than 50,000 lbs. Some in the field reserve the heavy-lift term for the very largest copters—above 80,000 lbs. The exact amount of load a helicopter can carry depends on the model, the fuel on board, the exact distance to be flown, and atmospheric conditions.


    U.S. military helicopters are designated by a system that has three alphanumeric parts and a given name. The first part, which consists of letters, refers to the function of the helicopter. Here are some of the most common designations:


    
AH—attack helicopter

CH—cargo helicopter

HH— heavy-lift and large rescue helicopters not otherwise classified

MH—modified for special operations

OH— observation, reconnaissance, and courier

SH— anti-submarine warfare (ASW) helicopter

UH— utility/general purpose; can move internal or external (“sling”) loads




    The second part of the designation is the model or sequence number, which, when put together with the functional designation, results in the series designation. A letter after the sequence number indicates the exact model or version; successive letters designate upgrades, modifications, and/or improvements. In this way, we can tell that a UH-60L is a utility helicopter of the UH-60 series, and that it is a later or modified version following a UH-60A.


    Most Army helicopters are named after Native American tribes (such as Black Hawk, Apache, and Iroquois). Most Navy and Marine Corps helicopters have a maritime reference in their names, such as Sea Hawk, Sea Stallion, and so on.


    U.S. MILITARY AIRCRAFT SUMMARIES


    This section will acquaint you with some of the most common aircraft used by the U.S. military today. There are many more types and variations of U.S. military aircraft than what can be included in this book. This section will give you an idea of the most common U.S. military aircraft types, capabilities, and missions—which will prepare you with context and background for the Aviation Information subtests in all three services’ flight aptitude tests. See the section titled “Aviation Information” in Chapter 7 for more technical information.

Attack Aircraft

A-10 THUNDERBOLT II
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    The A-10 Thunderbolt II is the first USAF aircraft to be specifically designed for providing close air support to ground forces. It has excellent maneuverability at low speeds and low altitude and is a rugged, highly accurate weapons platform. It can remain near battle areas for extended time periods and operate in low visibility and bad weather conditions. The pilot and parts of the flight control system are protected by titanium armor that can take direct hits from armor-piercing and high-explosive projectiles. Its 30-mm seven-barrel Gatling gun, mounted in the fuselage and protruding under the nose, has given it a well-deserved reputation as a premier tank buster.


    The Thunderbolt II—lovingly nicknamed the “Warthog”—has received many small and large upgrades since it was first introduced in 1975; the entire fleet is now designated as the A-10C. It has come close to being retired more than once, but the lack of a replacement with truly equivalent capabilities has kept it in the USAF inventory.


    AC-130U SPOOKY

[image: image]

The primary missions for the AC-130U Spooky gunship are close air support, air interdiction, and armed reconnaissance. Close air support missions include supporting ground troops in contact with the enemy, convoy escort/overwatch, and point air defense. Air interdiction missions are conducted against preplanned targets or targets of opportunity and include strike coordination, reconnaissance, and armed overwatch missions.

The heavily armed AC-130U incorporates side-firing heavy weapons integrated with sophisticated sensor, navigation, and fire control systems to provide surgically accurate firepower on a particular point or saturation of a larger area, even over extended periods, at night, and in bad weather.
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	A-10C THUNDERBOLT II (“WARTHOG”)




	Description

	Low/straight-wing, twin tail, two-engine jet




	Mission/users

	Close air support, airborne forward air control, combat search-and-rescue support; USAF




	Crew

	One pilot




	Length

	53 ft., 4 in. (16.16 m)




	Height

	14 ft., 8 in. (4.42 m)




	Wingspan

	57 ft., 6 in. (17.42 m)




	Empty weight

	29,000 lbs. (13,154 kg)




	Max. gross weight

	51,000 lbs. (22,950 kg)




	Maximum speed

	518 mph (450 knots)




	Maximum altitude

	45,000 ft. (13,636 m)




	Maximum range

	2,580 miles (2,240 nautical miles)




	Powerplant(s)

	Two General Electric TF34-GE-100 turbofans




	Payload capacity

	16,000 lbs. (7,257 kg)




	Armament

	One 30-mm GAU-8/A seven-barrel Gatling gun; up to 16,000 lbs. (7,200 kg) of mixed ordnance on eight under-wing and three under-fuselage pylon stations




	Manufacturer

	Fairchild Republic Co.




	Variants

	N/A
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	AC-130U SPOOKY




	Description

	Four-engine high-wing turboprop




	Mission/users

	Close air support, air interdiction, force protection; USAF




	Crew

	Five officers (pilot, copilot, navigator, fire control officer, electronic warfare officer) and eight enlisted (flight engineer, TV operator, infrared detection set operator, loadmaster, four aerial gunners)




	Length

	97 ft., 9 in. (29.8 m)




	Height

	38 ft., 6 in. (11.7 m)




	Wingspan

	132 ft., 7 in. (40.4 m)




	Empty weight

	79,469 lbs. (35,797 kg)




	Max. gross weight

	155,000 lbs. (69,750 kg)




	Maximum speed

	300 mph (261 knots)




	Cruising speed

	300 mph (261 knots) maximum




	Maximum altitude

	25,000 ft. (7,576 m)




	Maximum range

    	Approx. 1,303 miles (2,097 km); limited only by crew endurance with aerial refueling




	Powerplant(s)

    	Four Allison T56-A-15 turboprop engines, each generating 4,300 shaft hp




	Payload capacity

	N/A




	Armament

    	40-mm and 105-mm cannons plus 25-mm Gatling gun




	Manufacturer

	Lockheed/Boeing Corp.




	Variants

	AC-130H Spectre, MC-130W Combat Spear/Stinger
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	AV-8B HARRIER II




	Description

	Vertical/short takeoff and landing single-engine jet




	Mission/users

	Attack and destroy surface and air targets, escort helicopters; USMC, Italy, Spain




	Crew

	One (pilot)




	Length

	46 ft., 4 in. (14.12 m)




	Height

	11 ft., 8 in. (3.55 m)




	Wingspan

	30 ft., 4 in. (9.25 m)




	Empty weight

	13,086 lbs. (5,936 kg)




	Max. gross weight

	31,000 lbs. (14,091 kg)




	Maximum speed

	668 mph (580 knots)




	Maximum altitude

	Over 50,000 ft. (15,240 m)




	Maximum range

	1,496 miles (1,230 nautical miles)




	Powerplant(s)

	One Rolls Royce Pegasus F402-RR-402-406A turbofan engine generating 20,280 lbs. of thrust




	Payload capacity

	Can carry up to 17,000 lbs. of bombs or rockets




	Armament

    	
• One fuselage-mounted 25-mm gun system

• Standard air-to-ground load: six Mk 82; 500-lb. bombs

• Standard air-to-air load: four AIM-9L/M Sidewinder missiles





	Manufacturer

	Airframe prime contractor: McDonnell Douglas (now Boeing North America); engine prime contractor: Rolls Royce




	Variants

	TAV-8B (trainer), AV-8B Harrier II+






AV-8B HARRIER II
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    The AV-8B Harrier V/STOL (Vertical/Short Takeoff and Landing) strike aircraft has unique capabilities that allow it to operate from a variety of places inaccessible to other fixed-wing aircraft—such as amphibious ships, rapidly constructed expeditionary airfields, roads, forward operating bases, and damaged conventional airfields—while also being able to operate from aircraft carriers and conventional land-based airfields.

Bombers

B-1B LANCER

[image: image]

The B-1B is a stealthy, multi-role, swing-wing, long-range supersonic bomber, capable of flying a variety of conventional missions for intercontinental distances without refueling, penetrating both present and predicted enemy air defenses. Although smaller than the B-52 it was designed to replace, it carries more weapons and has only one-tenth the radar signature. The B-1B’s electronic jamming equipment, infrared countermeasures, and radar warning systems add to its low-radar cross-section to greatly increase its survivability.

    
    Although originally designed as a nuclear-capable bomber, the “New START” (Strategic Arms Reduction Treaty) agreement with Russia in 2011 called for the attachment points and control electronics for nuclear weapons to be uninstalled. Carrying the largest conventional payload of either guided or unguided weapons in the Air Force inventory, the B-1B Lancer is currently expected to remain in service until at least 2040.


    B-2 SPIRIT
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The B-2 Spirit is a multi-role stealth bomber capable of delivering conventional (including precision-guided standoff) and nuclear munitions. The combination of low-observable technologies with high aerodynamic efficiency and a large payload capacity gives the B-2 important advantages over other existing bombers. Its unique design and construction gives the B-2 its “stealth”—very low observability by sight, hearing, radar, or infrared sensors.


B-52H STRATOFORTRESS
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The B-52 series “BUFF” (translated politely as “Big Ugly Fat Fellow”) is a long-range heavy bomber that can perform a variety of missions. Capable of high subsonic speeds at altitudes of up to 50,000 ft. (15,240 m), it can conduct aerial refueling and deliver nuclear or precision-guided conventional ordnance (bombs or missiles) worldwide.
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	B-1B LANCER




	Description

	Swing-wing four-engine heavy bomber




	Mission/users

	Long-range, multi-role, heavy bomber; USAF




	Crew

	Four (aircraft commander, copilot, two weapons systems officers)




	Length

	146 ft. (44.5 m)




	Height

	34 ft. (10.4 m)




	Wingspan

	137 ft. (41.8 m) extended forward, 79 ft. (24.1 m) swept aft




	Empty weight

	Approximately 190,000 lbs. (86,183 kg)




	Max. gross weight

	477,000 lbs. (216,364 kg)




	Maximum speed

	900-plus mph (Mach 1.2 at sea level; 782 knots)




	Maximum altitude

	Over 30,000 ft. (9,144 m)




	Maximum range

	Intercontinental, unrefueled (more than 7,000 miles)




	Powerplant(s)

	Four General Electric F-101-GE-102 turbofan engines with afterburner, generating 30,000-plus lbs. of thrust each




	Payload capacity

	75,000 lbs. (34,019 kg)




	Armament

	500- to 2,000-lb. bombs, naval mines, cluster munitions, Joint Direct Attack Munitions, and/or air-to-surface missiles




	Manufacturer

	Boeing North America




	Variants

	N/A
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	B-2 SPIRIT




	Description

	Stealthy “flying wing” heavy bomber




	Mission/users

	Multi-role stealth heavy bomber; USAF




	Crew

	Two pilots




	Length

	69 ft. (20.9 m)




	Height

	17 ft. (5.1 m)	




	Wingspan

	172 ft. (52.12 m)




	Empty weight

	160,000 lbs. (72,575 kg)




	Max. gross weight

	336,500 lbs. (152,635 kg)




	Maximum speed

	High subsonic




	Maximum altitude

	50,000 ft. (15,240 m)




	Maximum range

	Approximately 6,000 miles, unrefueled




	Powerplant(s)

	Four General Electric F-118-GE-100 engines, each generating 17,300 lbs. of thrust




	Payload capacity

	Up to 40,000 lbs. (18,144 kg)




	Armament

	Variety of conventional, precision, and/or nuclear munitions




	Manufacturer

	Northrop Grumman Corp.




	Variants

	N/A
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	B-52H STRATOFORTRESS




	Description

	High-wing eight-engine jet heavy bomber




	Mission/users

	Conventional and nuclear bomber; USAF




	Crew

	Five: aircraft commander, pilot, radar navigator, navigator, electronic warfare officer




	Length

	159 ft., 4 in. (48.5 m)




	Height

	40 ft., 8 in. (12.4 m)




	Wingspan

	185 ft. (56.4 m)




	Empty weight

	Approximately 185,000 lbs. (83,250 kg)




	Max. gross weight

	488,000 lbs. (219,600 kg)




	Maximum speed

	650 mph (Mach 0.86)




	Maximum altitude

	50,000 ft. (15,240 m)




	Maximum range

	8,800 miles unrefueled (7,652 nautical miles)




	Powerplant(s)

	Eight Pratt & Whitney engines TF33-P-3/103 turbofans generating up to 17,000 lbs. of thrust each




	Payload capacity

	Up to 70,000 lbs. (31,500 kg)




	Armament

	Mixed ordnance consisting of bombs, missiles, and/or mines; modified to carry air-launched cruise missiles




	Manufacturer

	Boeing Military Airplane Co.




	Variants

	Only the B-52H is still in the USAF inventory.






Cargo Aircraft

C-2A GREYHOUND
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The C-2A Greyhound, a twin-engine cargo aircraft designed to land on aircraft carriers, provides critical onboard delivery of passengers and cargo to the Navy’s aircraft carriers. The cabin can readily accommodate cargo, passengers, or both; it is also equipped to accept litter patients for medical evacuation missions.

C-17 GLOBEMASTER III

[image: image]

The C-17 is capable of rapid strategic delivery of troops and all types of cargo to main operating bases or directly to forward bases in theater. It is also able to perform tactical airlift and airdrop missions (up to 102 troops), and it can transport 36 litters and 54 ambulatory patients with attendants during aeromedical evacuations. When configured with palletized airliner-style seats, it can carry up to 188 passengers. Alternatively, the C-17 can carry one M1-series Abrams tank, up to three Bradley armored vehicles, up to three Stryker infantry fighting vehicles, or two UH-60 Black Hawk helicopters.

C-130 HERCULES

[image: image]

    The C-130 Hercules’ primary role is the intratheater (within the large area designated as the “theater” of operations) portion of the Air Force’s airlift mission. The “Herc” or “Herky Bird” can operate from rough dirt strips and is the prime transport for dropping or airlanding parachute troops and equipment into hostile areas. Basic and specialized versions accomplish a wide range of missions, including cargo and passenger airlift, Antarctic ice mission resupply, aeromedical missions, aerial spray missions, and firefighting duties for the U.S. Forest Service.

Although the C-130A began service in 1956, upgrades to engines, avionics, and propellers, along with added external fuel tanks, have kept successive B, E, H, and J models as familiar sights to U.S. forces around the world. The USAF, the USN, and the USMC are well on their way to replacing their C-130Es and C-130Hs with J models, including some of the C-130J-30 “stretch” variants with a 15-foot fuselage extension and the resulting additional payload capacity.
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	C-2A GREYHOUND




	Description

	Twin-engine turboprop cargo aircraft capable of landing on aircraft carriers




	Mission/users

	Carrier onboard cargo and passenger delivery; USN




	Crew

	Three: pilot, copilot, and flight engineer




	Length

	56 ft., 8 in. (17.3 m)




	Height

	15 ft., 2 in. (4.62 m)




	Wingspan

	80 ft., 7 in. (24.6 m)




	Empty weight

	31,250 lbs. (14,175 kg)




	Max. gross weight

	54,382 lbs. (24,667 kg)




	Maximum speed

	352 mph (306 knots)




	Maximum altitude

	33,500 ft. (10,210 m)




	Maximum range

	1,200 miles (1,043 nautical miles/1,931 km)




	Powerplant(s)

	Two Allison T-56-A-425 turboprop engines, developing 4,600 shaft horsepower each




	Payload capacity

	10,000 lbs. (5,546 kg); can be configured for cargo, 26 passengers, 12 litter patients, or a combination thereof




	Armament

	N/A




	Manufacturer

	Grumman Aerospace Corp.




	Variants

	N/A
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	C-17 GLOBEMASTER III




	Description

	High-wing, four-engined jet cargo aircraft with rear loading ramp




	Mission/users

	Cargo and troop transport; USAF, Australia, Canada, India, Kuwait, NATO, Qatar, United Arab Emirates (UAE), United Kingdom (UK)




	Crew

	Three: pilot, copilot, loadmaster




	Length

	174 ft. (53 m)




	Height

	55 ft., 1 in. (16.8 m)




	Wingspan

	169 ft., 10 in. (to winglet tips) (51.75 m)




	Empty weight

	269,363 lbs. (122,181 kg)




	Max. gross weight

	585,000 lbs. (265,352 kg) (peacetime)




	Maximum speed

	More than 517 mph/450 knots




	Maximum altitude

	45,000 ft. (13,716 m) at cruising speed




	Maximum range

	2,800 miles (4,506.16 km) unrefueled; unlimited with in-flight refueling




	Powerplant(s)

	Four Pratt & Whitney F117-PW-100 turbofan engines producing 40,440 lbs. (18,343 kg) of thrust each




	Payload capacity

	102 troops/paratroops; 48 litter and 54 ambulatory patients and attendants; 170,900 lbs. (77,519 kg) of cargo




	Armament

	N/A




	Manufacturer

	Boeing Company




	Variants

	N/A
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	C-130J HERCULES




	Description

	High-wing four-engined turboprop cargo aircraft




	Mission/users

	Airlift of cargo, passengers, or paratroops; USAF, USMC, USN, USCG, other government agencies, Australia, Canada, Denmark, France, India, Italy, Norway, Qatar, UK




	Crew

	
C-130E/H: Five—two pilots, a navigator, a flight engineer, and a loadmaster

C-130J: Three—two pilots and a loadmaster. More specialized crew members may be added as needed for airdrop or medevac missions.





	Length

	C-130E/H/J: 97 ft., 9 in. (29.3 m); C-130J-30: 112 ft., 9 in. (34.69 m)




	Height

	38 ft., 10 in. (11.9 m)




	Wingspan

	132 ft., 7 in. (39.7 m)




	Empty weight

	76,469 lbs. (34,686 kg)




	Max. gross weight

	155,000 lbs. (69,750 kg)




	Maximum speed

	417 mph at 22,000 ft. (6,706 m)




	Maximum altitude

	28,000 ft. (8,615 m) with 42,000 lbs. (19,051 kg) of payload




	Maximum range

	2,071 miles (1,800 nautical miles) (varies with payload)




	Powerplant(s)

	Four Rolls-Royce AE 2100D3 turboprops generating 4,700 shaft hp each




	Payload capacity

	Up to 45,000 lbs. (20,412 kg) of cargo; up to 92 troops, 64 paratroops, or 74 litter patients




	Armament

	N/A




	Manufacturer

    	Lockheed Martin Aeronautics




	Variants

	
—HC-130J Combat King II extended-range version used by USAF for all-weather personnel recovery operations

—KC-130Fs used by USN and KC-130F/J/R/Ts used by USMC for aerial refueling or fuel transport

—HC-130H used by USCG to carry or drop rescue and oil pollution gear as well as to conduct maritime search and surveillance

—C-130J-30 stretch version has a 15-foot fuselage extension

—EC-130H Compass Call is a heavily modified USAF version used for electronic attack, disrupting enemy communications, and suppressing air defense systems







Fighter Aircraft

    F-15E STRIKE EAGLE
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    The F-15E Strike Eagle is a dual-role fighter intended to hit targets both in the air and on the ground. Advanced avionics and electronics systems make the F-15E capable of fighting day or night, at low or high altitude, and in all types of weather.

    
    Unlike the now-retired F-15C, the F-15E is designed for two crew members, a pilot and a weapon systems officer, meaning it can fight its way to a target over long distances, destroy enemy ground positions, and then fight its way out again.

    
    The first version of the F-15 Eagle entered service in 1976. Since then, the F-15 series has seen combat or deterrence operations in the 1990 Gulf War; Operations Northern Watch and Southern Watch over Iraq; United Nations missions over the Balkans and Libya; Operation Enduring Freedom over Afghanistan; Operation Iraqi Freedom over Iraq; and against the Islamic State across the Middle East.

    
    The F-15E was first delivered to Air Force units in 1988. Continuing upgrades of engines, avionics, radar, electronic countermeasures, and munitions racks will likely keep the Strike Eagle relevant and ready for U.S. use through about 2040.


    F-16 FIGHTING FALCON
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    The F-16 Fighting Falcon, also known as the “Viper” by its pilots, is a relatively small, highly maneuverable multi-role fighter proven in both air-to-air and air-to-surface roles. In its air combat role, the F-16 can locate targets in all weather conditions and sort out low-flying aircraft from radar ground clutter. In its air-to-surface role, the F-16 can fly more than 500 miles (860 km), deliver its munitions with superior accuracy under any weather conditions, defend itself against enemy aircraft, and return to its starting point. An ongoing upgrade program will ensure that the F-16 is in service until well past 2040.
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    	F-15E STRIKE EAGLE




	Description

    	Two-engine, high-wing, twin-tail ground attack jet




	Mission/users

    	Air-to-air and air-to-ground attack aircraft; USAF, Israel, Japan, Qatar, Saudi Arabia, Singapore, South Korea




	Crew

    	Two: Pilot and weapon systems officer (WSO)




	Length

	63 ft., 9 in. (19.4 m)




	Height

	18 ft., 6 in. (5.6 m)




	Wingspan

	42 ft., 10 in. (13.1 m)




	Empty weight

    	37,500 lbs. (17,010 kg)




    	Max. takeoff weight

    	81,000 lbs. (36,740 kg)




	Maximum speed

	1,875 mph (Mach 2.5-plus) at 45,000 ft. (13,716 m)




	Maximum altitude

    	60,000 ft. (18,288 m)




	Maximum range

    	2,400 miles (3,862 km) ferry range with conformal fuel tanks and three external fuel tanks




	Powerplant(s)

    	Two Pratt & Whitney F100-PW-220 or 229 turbofan engines with afterburners generating 25,000–29,000 lbs. of thrust per engine




	Payload capacity

	Varies based on model and mission




	Armament

    	One 20-mm multi-barrel gun mounted internally with 500 rounds of ammunition; up to eight missiles; any air-to-surface weapon in the USAF inventory




	Manufacturer

	Boeing Company




	Variants

    	N/A
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	F-16 FIGHTING FALCON




	Description

	Single-engine jet fighter




	Mission/users

	Multi-role fighter; USAF, USN (for adversary training), Bahrain, Belgium, Chile, Denmark, Egypt, Greece, Indonesia, Israel, Italy, Jordan, Morocco, Netherlands, Oman, Pakistan, Poland, Portugal, Singapore, South Korea, Taiwan, Thailand, Turkey, UAE




	Crew

	One or two, depending on model




	Length

	49 ft., 5 in. (14.8 m)




	Height

	16 ft. (4.8 m)	




	Wingspan

	32 ft., 8 in. (9.8 m)




	Empty weight

	19,700 lbs. (8,936 kg)




	Max. gross weight

	37,500 lbs. (16,875 kg)




	Maximum speed

	1,500 mph (Mach 2 at altitude)




	Maximum altitude

	Above 50,000 ft. (15,152 m)




	Maximum range

	Over 2,002 miles (3,222 km) ferry range




	Powerplant(s)

	F-16C/D: one Pratt & Whitney F100-PW-200/220/229 or GE F110-GE-100/129 engine generating 27,000 lbs. (12,247 kg) of thrust




	Payload capacity

	Varies based on model




	Armament

    	One internal 20-mm multi-barrel gun; up to six air-to-air missiles, conventional air-to-air and air-to-surface munitions, and electronic countermeasure pods




	Manufacturer

	Lockheed Martin Corp.




	Variants

	A/C models single-seat multi-role; B/D models two-seat; CJ/DJ models one- and two-place Suppression of Enemy Air Defense (SEAD) versions






F/A-18 SUPER HORNET
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    The F/A-18 Super Hornet is a twin-engine, twin-tail, midwing, all-weather fighter and attack aircraft used by the U.S. Navy and Marine Corps. It is the U.S. Navy’s main strike and air superiority aircraft. The Super Hornet is a larger, evolutionary redesign of the original F/A-18 Hornet, which was retired by the U.S. Navy in 2019 and the U.S. Marine Corps in 2021.


    The Super Hornet can perform traditional strike missions, such as interdiction and close air support, without compromising its fighter capabilities. In its fighter role, the F/A-18 is used for fleet air defense and fighter escort, suppressing enemy air defenses, and close air support; in its attack role, it is used for air interdiction, suppressing enemy air defenses, aerial reconnaissance, and close and deep air support missions.

    
    Given the ongoing updates and service life modifications for the Super Hornet, it may be in service with the Navy until 2050.


    F-22 RAPTOR
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    The F-22 Raptor is the U.S. Air Force’s first-ever fifth-generation air superiority fighter. The aircraft’s stealth, maneuverability, advanced sensors, “supercruise” capability (sustained supersonic flight without using afterburners), integrated avionics, and improved supportability are on the leading edge of warfighting capabilities worldwide. It is designed to penetrate enemy airspace and achieve a “first-look, first-kill” dominance against multiple targets.





FIFTH-GENERATION AIRCRAFT

    Jet fighters are currently classified into five generations. The first generation consisted of early subsonic jets from World War II through the Korean War; the second incorporated lessons learned from the first and was capable of supersonic flight. Third-generation fighters were mostly shaped by Cold War competition with the Soviet Union and Vietnam combat experience, and included increased use of air-to-air missiles and ground-to-air missile defense. Many fourth-generation fighters are still in service around the world, although recent upgrades of some aircraft are significant enough that they are often called “generation 4.5.”


    Fifth-generation fighters are characterized by their inherent stealth; advanced airframe, maneuverability, avionics, and propulsion; and compatibility with a network-centric operational approach. Fifth-generation aircraft can direct strikes by any air, ground, or seagoing assets within range of a target, vastly increasing the effectiveness of military forces in an operational area.
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	F/A-18 SUPER HORNET




	Description

	Multi-role, midwing, two-engine, twin-tailed jet fighter/attack aircraft




	Mission/users

	Fighter/attack (strike) carrier-capable aircraft; USN, Australia, Canada, Finland, Kuwait, Malaysia, Spain, Switzerland




	Crew

    	E model: one; F model: two




	Length

	60 ft., 4 in. (18.39 m)




	Height

	15 ft., 10 in. (4.83 m)




	Wingspan

	44 ft., 8.5 in. (13.63 m)




	Empty weight

	30,500 lbs. (13,835 kg)




	Max. gross weight

	66,000 lbs. (29,937 kg)




	Maximum speed

	Mach 1.7+




	Maximum altitude

	50,000+ ft. (15,240 m)




	Maximum range

    	Combat: 1,275 nautical miles (1,467 miles/2,361 km)




	Powerplant(s)

	Two F414-GE-400 turbofans generating 22,000 lbs. thrust each




	Payload capacity

    	Up to 17,750 lbs. (8,051 kg) of bombs, missiles, rockets, and drop tanks




	Armament

    	One M61A1/A2 20-mm Vulcan cannon; can carry a combination of AIM-9 Sidewinder, AIM-7 Sparrow, AIM-120 AMRAAM, Harpoon, Harm, SLAM, SLAM-ER, Maverick missiles; Joint Stand-Off Weapon (JSOW); Joint Direct Attack Munition (JDAM); Paveway laser-guided bomb; various general purpose bombs, mines, or rockets




	Manufacturer

    	Boeing




	Variants

	EA-18G Growler to detect, identify, locate, and jam or attack hostile emitters
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	F-22 RAPTOR




	Description

	Single-seat, two-engine, twin-tailed fighter




	Mission/users

	Air superiority fighter; USAF




	Crew

	One pilot




	Length

	62 ft., 1 in. (18.9 m)




	Height

	16 ft., 8 in. (5.1 m)




	Wingspan

	44 ft., 6 in. (13.6 m)




	Empty weight

	43,340 lbs. (19,700 kg)




	Max. gross weight

	83,500 lbs. (38,000 kg)




	Maximum speed

	Mach 2+




	Maximum altitude

	Above 50,000 ft. (15,152 m)




	Maximum range

	More than 1,850 miles (29,800 km) with two external wing fuel tanks




	Powerplant(s)

	Two Pratt & Whitney F119-PW-100 turbofans generating 35,000 lbs. of thrust each




	Payload capacity

	(Not released)




	Armament

    	One M61A2 20-mm cannon; side weapon bays can carry two AIM-9 infrared air-to-air missiles and main weapon bays can carry (air-to-air loadout) six AIM-120 radar-guided air-to-air missiles or (air-to-ground loadout) two 1,000-lb. GBU-32 JDAMs and two AIM-120 radar-guided air-to-air missiles




	Manufacturer

    	Lockheed Martin/Boeing/Pratt & Whitney




	Variants

	N/A






F-35 LIGHTNING II

[image: image]
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The F-35 Lightning II is a family of fifth-generation, single-seat, single-engine, stealth multi-role fighters. Unlike most aircraft, from which successive versions evolve over time, the F-35 was initially designed with three versions to meet the needs of the U.S. Air Force, Navy, and Marine Corps. Unlike the F-22 Raptor, the F-35 was intended from the beginning to be available for export to close U.S. allies and partners.

All three versions have the same fuselage and internal weapons bay, common outer lines with similar structural geometry, an identical angle of wing sweep, and comparable tail shapes. The avionics, radar, ejection system, and most subsystems are common to all versions, as is the core engine.

The F-35A is the USAF version, designed for conventional takeoff and landing; it is the only version with an internal cannon. Although still an advanced fifth-generation fighter, it is the smallest and lightest of the three, as well as the least complex, in that it does not require hover or aircraft carrier launching and landing capability.

The F-35B is the STOVL variant designed for the USMC. It sacrifices some of the F-35A’s fuel capacity to accommodate a vertical flight system that swivels an exhaust nozzle, directing thrust downward. Although this makes it useable aboard Navy aircraft carriers, it is not equipped for conventional carrier catapult launches or arresting hook landings.

The F-35C is the Navy’s carrier-capable version, featuring larger wings with foldable wingtip sections; larger wing and tail control surfaces for improved low-speed control; stronger landing gear to withstand carrier arresting hook landings; and a tailhook designed for use with a carrier’s arrestor cables. The larger wing area increases range and payload while allowing lower landing speeds.
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	F-35 LIGHTNING II




	Description

	Stealthy, supersonic, single-engine STOVL strike fighter




	Mission/users

	Multi-role (strike) fighter; USAF, USN, USMC, Australia, Canada, Denmark, Israel, Italy, Netherlands, Norway, Turkey, UK




	Crew

	One pilot




	Length

	A/B models: 51 ft., 2 in. (15.6 m)
C model: 51 ft., 6 in. (15.7 m)




	Height

	A/B models: 15 ft., 1 in. (4.6 m)
C model: 15 ft., 6 in. (4.7 m)




	Wingspan

	A/B models: 35 ft. (10.7 m)
C model: 43 ft. (13.1 m) unfolded; 29 ft., 10 in. (9.1 m) folded




	Empty weight

	A model: 22,500–26,500 lbs. (10,206–12,020 kg)
B model: 23,500–30,000 lbs. (10,659–13,608 kg)
C model: 24,000–30,000 lbs. (10,886–13,608 kg)




	Max. gross weight

	A model: 50,000–60,000 lbs. (22,680–27,216 kg)
B model: Approx. 60,000 lbs. (27,216 kg)
C model: Approx. 60,000 lbs. (27,216 kg)




	Maximum speed

	Mach 1.8+




	Maximum altitude

	Above 65,000 ft. (19,812 m)




	Maximum range

	A model: 1,381 miles (1,200 nm/2,223 km)
B model: 1,038 miles (902 nm/1,671 km)
C model: 1,611 miles (1,400 nm/2,593 km)




	Powerplant(s)

	One Pratt & Whitney F135-PW-100 turbofan




	Payload capacity

	Varies depending on model




	Armament

	Both internal weapons bays are capable of carrying one 2,000-lb. (907.19 kg) class weapon and one AMRAAM each. Seven external stations provide an assortment of air-to-air and air-to-ground weapons, including the full range of “smart” (precision-guided) munitions




	Manufacturer

	Lockheed Martin/Northrop Grumman/British Aerospace




	Variants

	F-35A (air-to-ground/air superiority); F-35B (STOVL); F-35C (carrier capable)






Special Purpose Aircraft

E-2C HAWKEYE

[image: image]

The E-2C Hawkeye is the U.S. Navy’s all-weather, carrier-based tactical airborne warning and control system platform. It provides all-weather airborne early warning and command and control functions for the carrier battle group. Additional missions include surface surveillance coordination, strike and interceptor control, search and rescue guidance, and communications relay.

E-3 SENTRY (AWACS)

[image: image]

The E-3 Sentry is an airborne warning and control system (AWACS) aircraft that provides all-weather surveillance, command, control, and communications for commanders. It is the premier air battle command and control aircraft in the world today.

EA-6B PROWLER

[image: image]

The EA-6B Prowler provides a long-range, all-weather umbrella of advanced electronic countermeasures over strike aircraft, ground troops, and ships by jamming enemy radar, electronic data links, and communications.
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	E-2C HAWKEYE




	Description

	High-wing, two-engine, propeller-driven aircraft




	Mission/users

	Carrier-based all-weather airborne early-warning and control aircraft—provides early warning of approaching enemy aircraft and vectors (guides) interceptors into attack position; USN, Egypt, France, Japan, Mexico, Singapore, Taiwan




	Crew

	Crew of five: two pilots and three operators/controllers




	Length

	58 ft. (17.5 m)




	Height

	18 ft., 5 in. (5.6 m)




	Wingspan

	81 ft. (24.6 m)




	Empty weight

	39,290 lbs. (17,859 kg)




	Max. gross weight

	51,597 lbs. (23,453 kg)




	Maximum speed

	389 mph (338 knots)




	Cruising speed

	298 mph (259 knots)




	Maximum altitude

	37,200 ft. (11,275 m)




	Maximum range

	1,725 miles (1,500 nautical miles)




	Powerplant(s)

	Two Allison T56-A-427 turboprop engines, each generating approximately 5,100 hp




	Payload capacity

	N/A




	Armament

	N/A




	Manufacturer

	Prime contractor Northrop Grumman; Westinghouse, Lockheed Martin




	Variants

	Hawkeye 2000: upgraded engines, radar, propellers, and avionics; E-2D Advanced Hawkeye: new avionics, air-to-air refueling, upgraded radar communications
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	E-3 SENTRY (AWACS)




	Description

	Four-engine jet with large rotating radome mounted above fuselage




	Mission/users

	Airborne surveillance, command, control, and communications; USAF, France, NATO, Saudi Arabia, UK




	Crew

	Flight crew of four plus mission crew of 13–19 specialists




	Length

	145 ft., 6 in. (44 m)




	Height

	41 ft., 4 in. (12.5 m)




	Wingspan

	130 ft., 10 in. (39.7 m)




	Rotodome

	Diameter: 30 ft. (9.1 m); thickness: 6 ft. (1.8 m); mounted 11 ft. (3.33 m) above fuselage




	Empty weight

	162,000 lbs. (73,480 kg)




	Max. gross weight

	347,000 lbs. (156,150 kg)




	Maximum speed

	530 mph (353 knots)




	Maximum altitude

	Above 29,000 ft. (8,788 m)




	Maximum range

	1,000 miles (1,610 km)




	Powerplant(s)

	Four Pratt & Whitney TF33-PW-100A turbofan engines, each generating 21,000 lbs. of thrust




	Payload capacity

	N/A




	Armament

	N/A




	Manufacturer

	Prime contractor Boeing Aerospace Co.; radar contractor Northrop Grumman




	Variants

	N/A
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	EA-6B PROWLER




	Description

	Twin-engine, midwing jet; variant of A-6 Intruder attack plane




	Mission/users

	Electronic countermeasures; USMC




	Crew

	Four: pilot and three electronic countermeasures officers




	Length

	59 ft., 10 in. (17.7 m)




	Height

	16 ft., 8 in. (4.9 m)




	Wingspan

	53 ft. (15.9 m)




	Empty weight

	33,600 lbs. (15,273 kg)




	Max. gross weight

	61,500 lbs. (27,921 kg)




	Maximum speed

	Over 500 knots (575 mph, 920 kph)




	Maximum altitude

	40,000 ft. (12,192 m)




	Maximum range

	1,150 m (1,000 nautical miles, 1,840 km)




	Powerplant(s)

	Two Pratt & Whitney J52-P408 turbofan engines, generating 10,400 lbs. (4,767 kg) of thrust per engine




	Armament

	AGM-88A HARM missile




	Manufacturer

	Northrop Grumman Aerospace Corp.






P-3 ORION

[image: image]

The P-3C Orion is a land-based, long-range anti-submarine warfare (ASW) patrol aircraft. The avionics system integrates all tactical displays and monitors, coordinates navigation information, and accepts sensor inputs for tactical display and storage; it can also automatically launch ordnance and provide flight information to the pilots.

P-8A POSEIDON

[image: image]

    The P-8A Poseidon, based on Boeing’s 737 airframe, is the Navy’s newest maritime patrol and reconnaissance aircraft, a multi-mission replacement in the process of replacing the P-3 Orion. Its open-architecture mission system facilitates planned upgrades, its accomplishment of anti-submarine and anti-surface warfare missions, and its intelligence, surveillance, and reconnaissance (ISR) efforts.

V-22 OSPREY
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The V-22 Osprey is a multi-service, multi-role combat aircraft that uses tilt-rotor technology to combine the vertical performance of a helicopter with the speed and range of a fixed-wing aircraft. With its rotors in the vertical position, it can take off, land, and hover like a helicopter—but once airborne, it can convert to a turboprop airplane for high-speed, high-altitude flight.
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	P-3 ORION




	Description

	Four-engined low-wing turboprop




	Mission/users

    	Anti-submarine/anti-surface warfare (ASW/ASUW); USN, Argentina, Australia, Brazil, Canada, Chile, Germany, Greece, Japan, New Zealand, Norway, Pakistan, Portugal, South Korea, Thailand




	Crew

	Five minimum flight crew; 11 normal crew; 21 max




	Length

	117 ft., 6 in. (35.6 m)




	Height

	33 ft., 11 in. (10.3 m)




	Wingspan

	100 ft., 3 in. (30.4 m)




	Empty weight

	61,360 lbs. (27,890 kg)




	Max. gross weight

	139,760 lbs. (63,527 kg)




	Maximum speed

	374 mph (411 knots)




	Maximum altitude

	28,500 ft. (8,625 m)




	Maximum range

	1,536 miles (1,690 nautical miles)




	Powerplant(s)

	Four T56-A-14 Allison turboprops generating 4,600 hp each




	Armament

	Up to approx. 20,000 lbs. (9,072 kg) internal and external loads of torpedoes, mines, depth bombs, missiles, sonobuoys, etc.




	Manufacturer

	Lockheed




	Variants

	EP-3 electronic surveillance
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	P-8A POSEIDON




	Description

	Low-wing, two-engine jet




	Mission/users

    	Land-based anti-submarine warfare, anti-surface warfare, and ISR; USN, Australia, India, UK




	Crew

	Nine (command pilot, two pilots, tactical coordinator, tactical coordinator/navigator, three sensor operators, and inflight technician)




	Length

	129 ft., 6 in. (39.5 m)




	Height

	42 ft., 2 in. (12.8 m)




	Wingspan

	123 ft., 6 in. (37.6 m)




	Empty weight

	138,300 lbs. (62,732 kg)




	Max. gross weight

	189,200 lbs. (85,820 kg)




	Maximum speed

	564 mph (490 knots)




	Maximum altitude

	41,000 ft. (12,497 m)




	Maximum range

	1,200 nm radius with four hours on station




	Powerplant(s)

	Two CFM56-7B engines, each generating 27,300 lbs. thrust




	Payload capacity

	51,100 lbs. (23,179 kg)




	Armament

	Torpedoes, cruise missiles




	Manufacturer

	Boeing




	Variants

	N/A
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	V-22 OSPREY




	Description

	High-wing, two-engine tilt-rotor turboprop




	Mission/users

    	Combat search and rescue, special warfare support, fleet logistics support; USMC, USN, USAF, Japan




	Crew

	Two or three, depending on Service version




	Length

	57 ft., 4 in. (17.5 m)




	Height

	Nacelles vertical: 22 ft., 1 in. (6.7 m)




	Rotor diameter

	38 ft., 1 in. (11.6 m)




	Max. gross weight

	52,600 lbs. (23,859 kg)




	Max. cruising speed

	310 mph (269 knots/500 kph)




	Maximum altitude

	24,000 ft. (7,315 m)




	Powerplant(s)

	Two Rolls-Royce AE1107C generating 6,150 shp each




	Payload capacity

	20,000 lbs. (9,072 kg) internal cargo/15,000 lbs. (6,804 kg) external cargo/24 combat troops/9 litters with medical personnel and equipment




	Armament

	N/A




	Manufacturer

	Bell Helicopter/Boeing




	Variants

	MV-22B amphibious assault (USMC), CV-22 long-range/special operations (USAF/USSOCOM), HV-22 combat search and rescue and fleet logistics support (USN)






Tanker Aircraft

KC-10 EXTENDER

[image: image]

    The USAF KC-10 Extender tanker/cargo aircraft is a modified DC-10 commercial airliner, providing increased mobility for U.S. forces in contingency operations, without dependence on overseas bases and without depleting critical fuel supplies overseas. The KC-10 fleet provides inflight refueling worldwide to aircraft from all branches of the U.S. armed forces, as well as those of other coalition forces. Equipped with its own refueling receptacle, the KC-10A can support deployment of fighters, fighter support aircraft, and cargo aircraft from U.S. bases to any area in the world.

KC-135 STRATOTANKER

[image: image]

The USAF KC-135 Stratotanker not only refuels long-range bombers, but also provides aerial refueling support to Air Force, Navy, Marine Corps, and allied/coalition aircraft. Nearly all internal fuel can be pumped through the tanker’s flying boom, the KC-135’s primary fuel transfer method.


    Attack Helicopters

AH-1Z VIPER

[image: image]

    
    The AH-1Z Viper attack helicopter provides rotary-wing close air support, anti-armor, antiair, armed escort, armed reconnaissance, and fire support coordination capabilities, day or night and in any kind of weather, for the U.S. Marine Corps. The four-bladed Viper replaced the two-bladed AH-1W Super, which finished being retired in 2020.
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	KC-10 EXTENDER




	Description

	Three-engine aerial refueler based on commercial DC-10




	Mission/users

	Aerial refueling and transport; USAF, Netherlands




	Crew

	Four (aircraft commander, pilot, flight engineer, and boom operator)




	Length

	181 ft., 7 in. (54.4 m)




	Height

	58 ft., 1 in. (17.4 m)




	Wingspan

	165 ft., 4½ in. (50 m)




	Empty weight

	240,026 lbs. (108,874 kg)




	Max. gross weight

	590,000 lbs. (265,500 kg)




	Maximum speed

	619 mph (Mach 0.825)




	Maximum altitude

	42,000 ft. (12,727 m)




	Maximum range

	4,400 miles (3,800 nautical miles) with cargo;
11,500 miles (10,000 nautical miles) without cargo




	Powerplant(s)

	Three General Electric CF-6-50C2 turbofans




	Payload capacity

	342,000 lbs. (155,129 kg) of fuel, all useable or transferable via either boom or probe and drogue refueling; some aircraft are modified with two wing-mounted air refueling pods, which allow simultaneous operations with probe-equipped aircraft




	Armament

	N/A




	Manufacturer

	McDonnell Douglas Aircraft Co.




	Variants

	N/A
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	KC-135 STRATOTANKER




	Description

	Four-engine intercontinental jet tanker




	Mission/users

	Aerial refueling; USAF, France, Singapore, Turkey




	Crew

	Four or five; up to 80 passengers




	Length

	136 ft., 3 in. (40.8 m)




	Height

	38 ft., 4 in. (11.5 m)




	Wingspan

	130 ft., 10 in. (39.2 m)




	Empty weight

	119,231 lbs. (53,654 kg)




	Max. gross weight

	322,500 lbs. (145,125 kg)




	Maximum speed

	Maximum speed at 30,000 ft. (9,144 m): 610 mph (Mach 0.93)




	Maximum altitude

	50,000 ft. (15,152 m)




	Maximum range

	11,192 miles (9,732 nautical miles) with 120,000 lbs. (54,000 kg) of transfer fuel




	Powerplant(s)

	Four CFM International F108-CF-100 turbojets producing 22,224 lbs. (10,081 kg) of thrust each




	Payload capacity

	Up to 83,000 lbs. (37,350 kg), depending on configuration	




	Armament

	N/A




	Manufacturer

	Boeing Military Airplanes




	Variants

	KC-135E (new engines)
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    	AH-1Z VIPER




	Description

	Twin-engine tandem-seat attack helicopter, skid mounted




	Mission/users

    	Close-in all-weather fire support for aerial and ground escort; USMC, Bahrain, Czech Republic




	Crew

	Two in tandem: copilot/gunner in front, pilot elevated in rear




	Length

    	Overall: 58 ft., 3 in. (17.75 m)




	Height

	14 ft., 4 in. (4.4 m)




	Rotor diameter

    	48 ft. (15 m)




	Empty weight

    	12,300 lbs. (5,579 kg)




	Max. gross weight

    	18,500 lbs. (8,391 kg)




	Maximum speed

    	255 mph (222 knots); climb rate: 2,790 ft. (850 m) per minute




	Maximum altitude

    	20,000-plus ft. (6,100 m)




	Maximum range

    	430 miles (374 nautical miles/692 km) (without drop tanks)




	Powerplant(s)

    	Two GE T700-GE-401C turboshaft engines producing 1,800 hp each




	Payload capacity

	931 lbs. (2,065 kg)




	Armament

    	One M197 three-barrel 20-mm gun mounted in chin turret; six under-wing pylon stations can carry combinations of guided or unguided 2.75-inch rockets, AIM-9 Sidewinder air-to-air missiles, and AGM-114 Hellfire air-to-surface missiles




	Manufacturer

	Bell Helicopter Textron






    The Viper has a four-bladed composite rotor, a four-bladed tail rotor, upgraded transmission and landing gear, and a fully integrated glass cockpit. It is expected to be in Marine Corps service until at least the 2030s.


AH-6M/MH-6M LITTLE BIRD


[image: image]

The OH-6A was originally designed for use as a scout helicopter during the Vietnam War, but since the 1980s upgraded (and often armed) versions have seen extensive use by U.S. special operations units. It is often used at night and in more restrictive spaces where its larger brother, the MH-60 Black Hawk, cannot fit.

    
The AH-6M is the attack model, while the MH-6M is configured for insertion and extraction of special operations forces, often on fold-down benches mounted to the outside of the fuselage.
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    	AH-6M/MH-6M MISSION ENHANCED LITTLE BIRD




	Description

    	Single-engine light attack/special operations helicopter, six-bladed main rotor and four-bladed tail rotor
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