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By the Numbers

By Tobias Naegele
EDITORIAL

Facts matter. Facts in context matter more. They tell a 
story, deliver meaning, prompt action. The numbers in 
this issue, by themselves, are reference points. It ’s what 

you do with them that counts.  
Journalists are not typically numbers people. There’s an old 

joke that blames the plague of math-phobic journalists on uni-
versities. The punchline suggests that journalists chose their 
major because there was no math requirement. The joke ends 
up on them, of course. Numbers figure in almost any story of 
substance. Numbers are essential for context , to quantify a 
problem or concern. How many is frequently just as important 
and often more so than who, what, when, where, and why.  

The annual Almanac edition of Air Force Magazine presents 
myriad facts and figures that can help tell the Air Force sto-
ry. The charts reveal trends and turning points and, through 
examination, insights. More important, they 
provide the community with factual answers 
to questions, historic data, and the ammu-
nition to make effective arguments when 
seeking policy changes or more effective use 
of taxpayers’ treasure.   

Here are some numbers that seem espe-
cially noteworthy at this juncture in Air Force 
history:  

158: The number of bombers in the Air Force inventory on 
Sept. 30, 2019. Air Force leaders cite a need for 220 or more 
bombers to meet the National Security Strategy, yet the Air 
Force plans to retire 17 B-1Bs next year to help pay for future 
capabilities. The bomber gap will therefore grow before it 
shrinks, and the lessons of the past two decades suggest the 
planned-for number of B-21s intended to close that gap may 
never be built. Under current plans, the Air Force will enter 2022 
with just 141 bombers, or less than a third of its bomber force 
in 1990. Today’s bombers are better. But so are adversaries’ air 
defenses. This is a security risk.  

■ 29.18: The average age of USAF fighter jets. The good news 
is that the average USAF fighter is still more than a decade 
younger than its bombers, which are now more than 42 years 
old (41.98 at the end of the last fiscal year). The bad news is that 
new planes are not joining the fleet fast enough to slow down 
the aging process. The Air Force needs 72 new fighters a year 
to put a dent in those advancing years. Yet , the President ’s 2021 
budget request once again sought just 60 new fighters. It will 
be up to Congress to add another dozen to the order. 

■ 70.27: The mission capable rate for the Air Force fleet. 
Air Force leaders may argue whether MC rates are effective 
measures of readiness, but until there’s something better, this 
is it . This overall number hides the sore points: Among F-22s, 
the Air Force’s premier fighter attack jets, the MC rate was 
just 50.57 percent at the end of 2019; its B-1Bs were so beaten 
down last fall that the rate fell to just 46.42 percent; some older 
C-130 variants have rates in the 20s, 30s, and 40s. On the plus 

side: The overall rate is propped up by the stellar 89 percent 
MC rate for MQ-9s. MC rates change continuously, so any giv-
en rate is just a snapshot in time. Still, when the numbers of 
available aircraft are few and the MC rates are low, the gaps in 
our national security strategy are exacerbated. This should be 
a cause of national concern. 

  ■ $38.19 billion, or 5.4 percent: The portion of the Depart-
ment of the Air Force 2021 budget request that never will be 
touched by the Air Force or Space Force. This figure dwarfs 
the $15 billion request to fund a whole new military service and 
distorts our understanding of how defense funds are invested, 
but this silent fraud on the American taxpayer persists. The 
issue is not whether the nation gets value for those billions, 
but what effect hiding intelligence funding inside the Air Force 
budget has on the larger debate on national security investment. 

When intelligence funding is understated and 
Air Force spending is overstated, the picture is 
distorted for multiple congressional commit-
tees and federal agencies, not to mention the 
taxpaying public. This benefits no one, but it 
actually harms the Air Force and Space Force, 
perpetuating a myth that the Air Force is equally 
funded to the Army and Navy. It is not. Without 

the pass-through and Space Force, the Army’s 2021 budget 
request is 15.8 percent greater than the Air Force’s; the Navy’s 
request is 4.8 percent greater. There is no rule that these must 
be equal, but policymakers and legislators owe it to the public 
to be transparent about their priorities.  

  ■ 0.5 percent: The net increase in the 2021 budget request 
for combined Air Force and Space Force funding. That works 
out to $856 million or just $2 ,565.18 per Active-duty member. 
This figure will have to grow substantially in future years if the 
new Space Force is to become a mature, independent, and 
effective military service, and not just a piece of a disjointed Air 
Force. Without large increases, the separation will diminish both 
services’ capacity and capability to fund a new bureaucracy. 

  ■ 6.16: The percentage of the USAF o�icer corps identified as 
African American. This data takes on new meaning and a sense 
of urgency in the wake of the killing of George Floyd in Minneap-
olis, the public protests that followed, and Chief Master Sergeant 
of the Air Force Kaleth Wright’s pointed commentary on these 
issues that sparked service-wide discussions about race and 
fairness in the Air Force (read more, p. 30). By contrast, African 
Americans make up 16.78 percent of the enlisted force. Among 
general o�icers, the number falls to just 4.8 percent, with only 
13 of 266 GOs identified as African American. No one set out to 
make this so. But awareness of disparities is the first step toward 
a collective commitment to leveling the playing field for future 
generations. As the Air Force prepares to welcome its first African 
American chief—indeed, the first African American to lead any 
U.S. military service—the inescapable truth is that it should not 
have taken this long. America is better than that. 

The numbers in this 
issue are reference 

points. It’s what you do 
with them that matters.
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O�ense Is the Best Defense
John Tirpak’s article was concise 

and provided a lot of good information 
about these new Russian strategic 
missiles, but on the question of “what 
are they for,” there was one key factor 
that seemed to be missing [“Strategy 
and Policy: What are Putin’s Five New 
Nukes For?” April, p. 16].

Like us, though for different reasons, 
Russia’s strategic nuclear deterrent is 
facing across-the-board obsolescence 
of Cold War-era weapons, and many 
of their weapons are believed to be 
near or past their planned retirements. 
Russian weapons traditionally are de-
signed to have shorter service lives 
to make them cheaper to build and 
require less maintenance and over-
haul, which their force structure and 
industrial base are ill-equipped to do. 
There is little reason for Russia to put 
1970s-80s weapons back into produc-
tion when there are newer designs that 
promise to be a more credible deter-
rent and, if necessary, more effective 
against U.S. or PRC strategic defenses. 

The Atlantic Council is partly wrong 
in their assessment of how the U.S. 
should respond. “Confidence-building” 
will fall on deaf ears in Beijing and Mos-
cow—they’ve felt too much pressure 
from the U.S. and too much interfer-
ence in their “near abroads.” Building 
up U.S. strategic defenses has merit, 
but in the strategic game, defense is 
both more complex and costlier to 
implement than deterrent offense. We 
must emphasize the deterrent sword, 
while not neglecting incremental im-
provements in the defensive shield. 

Maj. Steve Daskal, 
USAF (Ret.) 

Virginia Beach, Va.

LETTERS

Job Descriptions
In “Verbatim”  [April, p. 5] Air Force 

Chief of Staff Gen. David Goldfein is 
quoted as saying, “My job is to know 
where the holes are, get in, and hold 
targets at risk at the time and place of 
the Commander in Chief ’s choosing.” 
While I recognize that testimony in 
Congress can lead to hyperbole on 
occasion, with all due respect, it is 
not his job to “hold targets at risk” 
for the Commander in Chief. That job 
belongs to combatant commanders, in 
this case U.S. Indo-Pacific Command 
and U.S. Strategic Command. The good 
general’s job is organizing, training, and 
equipping the force. 

Col. Douglas K. Mang,
USAF (Ret.)

Omaha, Neb.

Look a Boomer in the Eye
I’ll add to Colonel Romero’s let-

ter”OK, Boomer” [April, p. 4]. I flew 105 
combat missions in the F-105. Forty-six 
of them to Pak VI-A [Route Pack 6A] 
required two hookups going in (fueling 
and top-off ) and one coming out; my 
other missions each required at least 
one refueling. I had over 200 hookups 
from a boomer looking at me from his 
station in the rear underbelly of a KC-
135. Some of the rendezvous took place 
in weather, and refueling in and out of 
clouds was a regular occurrence. The 
KC-135 pilots and boomers were so 
smooth that I have come out of clouds 
in a 30-degree bank I never felt! If I 
found myself reaching full throttle, I 
could give a lifting motion with my hand 
and the boomers gave me a bit of lift 
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Total Force in Korea
John Correll is correct when he says 

that U.S. air power stopped the North 
Korean invasion and controlled the air 
over North Korea [“The Difference in 
Korea,” April, p. 56]. However, he only 
writes about the fighters and bomb-
ers, but ignores all the rest of the air 
power—the unarmed cargo, liaison, 
and spotter planes, without which the 
ground war would have been much 
harder.

I flew with the 21st Troop Carrier 
Squadron, Det. 2 under Maj. [Harry] 
Aderholt from September 1950 through 
July 1951. Our C-47s evacuated over 
4,000 Marines and Army troops from 
the Chosin Reservoir (I made five 
flights into the short strip). The 21st was 
awarded the first Distinguished Unit 
Citation during the Korean War for that 
operation. In addition to the regular 
troop carrier missions, our detachment 
specialized in unconventional missions. 
We flew leaflet drops and loudspeaker 
broadcasts over the North Koreans 
or Chinese troops during the day and 
low-level night missions dropping 
agents by parachute into North Korea 
(one man was dropped 30 miles from 
the Soviet border). Much of the intel-
ligence about Communist units came 

with the flying planes. More than once 
a boomer saved a Thud and its pilot as 
an F-105 flamed out approaching the 
tanker. Facing down and backward, a 
boomer instructed his pilot into a dive 
below and in front of the falling fighter 
to effect a hook-up. Not probable or 
possible, sitting up front with a TV 
screen. Either add a boomer pod from 
which our professionals can do the job 
properly or scrap the KC-46!

Lt. Col. John F. Piowaty, 
USAF (Ret.)

Cape Canaveral, Fla.

I spent most of my civilian career in 
DOD procurement and I cannot fathom 
why we are still accepting a product 
that does not meet a basic require-
ment. I’m referring to the problems with 
[the KC-46] in-flight refueling system. 
There were many times in my career 
where I rejected hardware offered by 
a contractor because the item did not 
meet spec. In some cases, I referred 
the issue to the buying office for their 
decision. Yes, most of my products 
were manufactured parts for anything 
from aircraft to tanks and everything in 
between. However, I was also working 
in large contractor plants making large 
systems for the B-2 and C-17. And yes, 
one time I refused a large request for 
accepting a major non-conformance 
and that went to the buying command. 
They made the decision. 

The Air Force withheld funds from 
Boeing for the tanker for some time, but 
finally turned it loose. Yes, Boeing has 
major issues across the board, but that 
is their problem, not the Air Force’s! 
Don’t sign the DD250 until you have a 
fully acceptable aircraft.

Maj. Dan Mathys,
USAF (Ret.)

Arlington, Texas

I read that the Air Force is releasing 
funds being held from Boeing. This 
makes no sense. They have not pro-
vided an aircraft that meets contract 
specifications. I guess it helps to have 
friends in high places and be able to 
spend millions of dollars on lobbying 
efforts. I’m also hearing that due to 
the lack of refueling capabilities, the 
Air Force is considering outsourcing 
this function. If that happens, I think 
Boeing should bear the total cost un-
til the KC-46 is fully operational and 
mission capable.

Col. Thom Weddle,
USAF (Ret.)

Minneapolis

from these agents after they walked 
back from the north.

The reserve unit C-46s and C-119s 
were not suited for the hastily built 
front line airstrips, so were used mainly 
for long hauls from Japan to Pusan, 
Taegu, or Seoul. C-47s carried supplies 
and replacements to the front lines and 
evacuated casualties, even landing, at 
low tide, on the beaches of two islands 
off the coast of North Korea.

I don’t know much about the roles of 
T-6 “Mosquito” spotter planes or the 
smaller liaison planes, but they were 
all part of air power in Korea.

Maj. John W. MacDonald, 
USAF (Ret.)

Missoula, Mont.

Russian Energy
I must disagree with General Brown’s 

statement that, “The Russians aren’t 
economically entwined with a lot of 
things that are going on in Europe.” 
[“Q&A: What’s on the Mind of Gen. C. 
Q. Brown?” April, p. 8].

Rather, the Russians began years 
ago making Europe energy-depen-
dent on their gas pipelines, which 
run to Czech, Ukranian, Turkish, baltic 
states, Finnish, and German terminal 
points. All these countries depend on 
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Russian gas for critical energy needs. 
Beyond that, gas-derived byproducts 
produced in those areas are just as 
dependent. The Russians have in the 
past withheld that gas when it was 
advantageous to them. Just the right 
“stick” to use to keep those states in 
their thrall. As has been shown before, 
they won’t need a formal military at-
tack: their first wave will be to cut off 
your heat, light, and industry. Good 
strategic theory for the Russians; poor 
protection for our allies.

Norman E. Gaines Jr.
Hartsdale, N.Y.

Minutemen and Service People
I wish to take issue with one of Col. 

[Omar] Colbert’s remarks pertaining 
to Global Strike Command’s actions 
[“Missile Testing in the GBSD Era,” 
April, p. 36].

These days, Colbert said, “Global 
Strike is targeting engineers, scien-
tists, and others with backgrounds that 
are well-suited to the nuclear mission 
instead of trying to turn anyone into a 
missileer or maintainer; whether they 
had an inherent interest or not. It ’s a 
very competent and capable range of 
folks that we are getting in now.”

 Not many people are familiar with 
the Minuteman program as it came 
into being in 1962. I happen to still 
have—on some very poor Thermofax 
paper—the original AFIT (Air Force 
institute of Technology) flyer dated 
July 1962, which announced that late 
in 1961, SAC (Strategic Air Command) 
had requested Air University and AFIT 
to plan an educational program at Min-
uteman missile sites. Due to short lead 
time, information was disseminated to 
the field in an all-commands message 
in April 1962.

I can go into greater detail of this 
program if requested, but the essence 
of it was that each Minuteman missile 
base would be as stated: “The AFIT 
Minuteman On-Site School Program 
will permit an officer to serve in an 
extremely important ICBM operational 
unit and simultaneously further his 
career by qualifying for an academic 
degree.” The program at Malmstrom 
Air Force Base, Mont., was an on-
site extension of AFIT ’s School of 
Engineering involving half-time grad-
uate study for three or more years, 
followed by 10 weeks in residence at 
AFIT, leading to a master ’s degree in 
engineering.

 Wing II at Ellsworth Air Force Base, 
S.D., to which I was assigned when I 
volunteered, was a graduate program 
leading to a master’s degree in busi-
ness administration with options in 
management. Ohio State was contract-
ed to administer this program on-site 
for the entire period of four years. My 
eventual degree was in industrial man-
agement, as I already had a bachelor’s 
degree in business administration. All 
of the missileers in this program had 
business admin or equivalent degrees. 
The other four Minuteman bases had 
a variety of educational opportunities 
administered by different schools.

 My point is to not limit your missile 
officers to only engineers and scien-
tists. Many of the officers who served 
at Ellsworth and received their master’s 
degrees in business went on to suc-
cessful careers as Air Force managers. 
The purpose of any program should 
be to train Air Force managers of the 
future. The [Ground-Based Strategic 
Deterrent] may want to consider a 
similar education program to draw 
in applicants. The Air Force thought 
the Minuteman was going to be a 
trouble-free missile and duty would 
be boring for the crew member. As it 
turned out, like any new program, the 
missile system was anything but trou-
ble free, and it took several years to get 
it running smoothly. Nineteen years of 
my 20-year Air Force career were spent 
in various parts of the Minuteman mis-
sile system and, I have to say, I loved 
every minute of it. The Minuteman 
Education Program is something that 
worked once and perhaps should be 
considered again.

Lt. Col. Bill Norwood,
USAF (Ret.)
Ozark, Mo.

When the Minuteman system was 
envisioned, many thought (or perhaps 
hoped) that it could be automated and 
eventually not require a human crew. 
Looking at an “algorithm” to reduce 
the crew force sounds very hopeful, 
yet very similar.

Over the life of the Minuteman sys-
tem, it was discovered time and time 
again that a well-trained and respon-
sive crew, rather than automation, 
was often a critical component in the 
overall system’s effectiveness. Even the 
importance of the crew was recognized 
by no less the “God-like” figure of Gen. 
[Curtis] LeMay (SAC commander), who 

selected the first crew members from 
experienced aircrew members—cap-
tains and majors. He even gave spot 
promotions to those early missile crews 
who achieved “S” (Select) status.

Soon, the monotony and apparent 
simplicity caused boredom in the crew 
force—it’s not fun like flying. Aircrew 
members soon returned to the cock-
pits, never more to burrow under-
ground in missile launch capsules. 
Soon, the critical crew function would 
be performed not by experienced of-
ficers, but by newly commissioned 
lieutenants. The difference between 
those lieutenants and those more se-
nior aircrew members they replaced 
was maturity. Maturity, by definition, 
takes time.

What are the problems? They are 
well-known, as recounted in the arti-
cle, “… scandals involving drug use, a 
test-cheating scandal, mental health 
issues, and low morale.” Automation 
will not solve basic leadership/maturity 
problems!

Air Force leadership has failed time 
and time again to align what they say 
with what they do. The fact that nuclear 
duty is a critical portion of our strategic 
defense and important is contradicted 
by giving the “tip of the spear” jobs to 
newly commissioned junior officers. 
Providing meaningful and predictable 
career progression is essential; how-
ever, many promising missile crew 
members who “survive” their four-
year tours end up filling meaningless 
administrative positions with no real 
way of significant advancement to the 
senior ranks. After all, they all lack the 
single most important qualification—
they don’t have the essential “universal 
management badge” wings. And, we 
all know, with few exceptions, the only 
real officers are those wearing wings.

I believe the current (and over the 
past 40 or more years) model of start-
ing missile officers in the launch con-
trol center is a critical error (in missile 
parlance, an error which causes the 
failure of an evaluation). Crew mem-
bers should learn the basics of offi-
cership and leadership by starting in 
areas like maintenance (aircraft and 
missile), wing and higher headquar-
ters, airborne command and control, 
and many other jobs commonly given 
as “rewards” for four years in the hole. 

Once these officers have “grown” and 
developed into more mature officers, 
then they should be “selected” for mis-

LETTERS
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mation will simply kick the can down 
the road a little further.

Lt. Col. David J. Wallace, 
USAF

New Albany, Ohio

Really Fast Bones
In the April 2020 “Letters to the 

Editor: Speed Limits,” [p. 4] Cmdr. 
John Hall writes to correct what he 
perceives as two errors regarding the 
B-1 in the January/February article 
“The Bone is Back,” p. 34. Well, I have 
to say, Commander Hall himself is in 
error on the two points that he makes. 

First, the Bone is in fact superson-
ic. Even though the B-1B design was 
optimized for Mach 0.9 at 200 ft. AGL 
(above ground level) terrain-following, 
it is more than capable for supersonic 
flight up to 1.25 Mach, and not only at 
high altitude. In fact, the B-1B doesn’t 
even fly at “very” high altitudes as 
he states—it’s optimized for low-and 
mid-altitude ops.

The second error is the claim that 
the Bone’s “variable intake ramps were 
removed for cost reasons.” That isn’t 
the reason that they were dropped 
from the B model. The variable ramps 
on the B-1A were needed for the Mach 
2.4 speeds of that model. But, the B-1B, 

as stated above, was optimized for 
high-subsonic terrain-following, and 
the variable ramps were not required 
for that. Plus, and this is a big plus, the 
B-1B inlets have vanes to shield the 
face of the engines from radar which 
help to greatly reduce its radar cross 
section. They would not have been 
compatible with variable ramps.

Two other points to note: The B-1B 
was redesigned as a result of B-1A 
testing and a change of mission, 
from high-altitude to low-altitude ter-
rain-following. This redesign resulted 
in an 8,000 pound increase in basic 
airframe weight that enabled an in-
crease in max gross weight from 
395,000 pounds to 477,000 pounds—
more fuel and more payload. The other 
point that is often overlooked is that 
the 100-aircraft B-1B program was 
completed ahead of schedule and 
under budget.

I have flown both the FB-111A (ref-
erenced by Commander Hall) and the 
B-1B and can state with certainty that 
the B-1 is in fact a supersonic strategic 
bomber, even though it is now used for 
close air support.

Addison Thompson,
Chief Test Pilot B-1 (Ret.)

Santa Barbara, Calif.

sile crew duty. The selection process 
should help to screen out problems 
involving drug use, integrity issues, 
mental health issue, and low morale—it 
should be a reward based on the criti-
cal nature of the task. While on crew, a 
friend of mine applied to work with the 
San Bernardino County, Calif., Sheriff ’s 
Department. Before they offered him 
a position, he was subjected to three 
days of testing. He became a missile 
officer by default like the rest of us by 
just passing a Class II flight physical.

Future advancement should then 
be based on their performance while 
serving on missile crew.

The fatal flaw with my solution? Get-
ting those promising officers to stay for 
a career, or at least beyond their initial 
four-year commitment. The military 
has experience with “carrots” to tempt. 
Those carrots include financial (flight 
pay bonus and monthly payment), 
peer-recognized (awards/decora-
tions), and professional (selection for 
assignments/prestigious schooling) 
incentives. Very few of those carrots 
have been used since the passing of 
LeMay as commander of SAC.

Unless and until the Air Force de-
velops clear career progression and 
aligns its words with its actions, auto-

You and your family members are eligible 
for discounts on hearing aids and services 
through American Hearing Benefits.
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• Free Annual Hearing Consultations
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• 60-Day Trial Period* 
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*Professional service fees may apply. ©2020 Starkey. All Rights Reserved.  4/20  TJAD3133-00-EE-HB
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"Until I got my hearing aids, 
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“The Taiwan question is China’s 
core interest and the bottom line 

of China that cannot be chal-
lenged. The U.S. deliberately 

stepping on the line is nothing 
else but playing with fire. China 
has never compromised on the 
issue of territorial sovereignty. 

If the U.S. does not have a clear 
understanding of this, and re-

peatedly probes and even breaks 
through China’s bottom line, it will 

eventually bring fire to itself.”

Gao Peining, writing in the Chinese 
People’s Liberation Army’s China Military 

Online [May 5].

Let Life 
Imitate Art ...

“We’re building, right now, incredible military equipment 
at a level that nobody has ever seen before.  We have no 
choice.  We have to do it—with the adversaries we have 

out there. We have a—I call it the ‘super-duper missile.’  … 
Take the fastest missile we have right now—you’ve heard 
Russia has five times [faster than the fastest U.S. weapon 
today], and China is working on five or six times.  We have 

one 17 times. And it’s just gotten the go-ahead.” 

President Donald Trump during the presentation of the U.S. Space Flag in 
the Oval Office with Space Force leaders announcing a new weapon [May 15].

“The one piece 
of advice that 
I would give to 
Steve Carell is 

to get a haircut. 
He’s looking a 
little too shag-
gy if he wants 

to play the 
Space Force 

Chief.”

Gen. Jay Ramond,
U.S. Space Force 

Chief of Space Op-
erations, on the new 
Netflix show “Space 
Force,” starring actor 
Steve Carell as the 
new Space Chief

 [May 6].

Let Art 
Imitate 
Life ... “I do not think it 

is a good idea to 
place at risk the 
GPS signals that 
enable our na-
tional and eco-
nomic security 
for the benefit 

of one company 
and its investors. 

This is about 
much more than 
risking our mil-
itary readiness 

and capabilities. 
Interfering with 

GPS will hurt the 
entire American 

economy.”
Sen. James Inhofe 
(R-Okla.) disputing 

the Federal Commu-
nications Com-

mission’s decision 
to allow Ligado 

Networks to deploy a 
nationwide GPS

frequency-adjacent 
spectrum [May 6].
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“We need you all to make us 
invisible, enhance our senses, 

help us see through walls, across 
domains and from every per-

spective. … Give us the tools to 
detect, engage, and destroy any 
threat—physical or virtual—blind 

our enemy and deny them any 
lead advantage or safe haven. … 
We need to think big and take 

risks, and we need to turn science 
fiction into science fact.” 

Lt. Gen. Francis Beaudette, commander
 of U.S. Army Special Operations Command, 

at the Virtual Special Operations Forces 
Industry Conference [May 13]. 

“Over the past 
decade, in U.S. war 

games against China, 
the United States 

has a nearly perfect 
record: We have lost 
almost every single 

time.”  

Christian Brose, former 
staff director of the Senate 

Armed Services Com-
mittee, in his new book, 

“The Kill Chain: Defending 
America in the Future of 

High-Tech Warfare.” Ill
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In It to Win It

World’s 
Fastest

5G vs 
GPS

“It’s time to dust off those Ability to Survive and 
Operate manuals. Many of us grew up in the age 
of Apple Orchards, MOPP levels, operations with 
PPE, aircraft decontamination procedures, etc. 
While we have not required it in recent years 

given our focus on the Middle East, the ability to 
survive and operate in a CBRNE environment is 

in our DNA.”

Air Force Chief of Staff Gen. David 
Goldfein, in an April 28 letter to commanders on the long-term 

reality of the COVID-19 operating environment.
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the virus, which puts some limits on it. But generally, no large 
posture changes.

Q. Have you moved to fix any fundamental vulnerabili-
ties revealed by COVID about how the Air Force operates? 

A. We want to “inoculate” our people with safe proce-
dures and practices, and so far I think we’ve 
been very successful with that. We want to 
build workplaces, procedures, and rule sets 
that keep them safe.  

We weren’t prepared for this much telework-
ing; we didn’t have enough bandwidth and 
capacity to send this many people home to 
telework. And I’m proud of the work that 16th 
Air Force and ACC A6 and the [Headquarters Air 
Force] and the Department of Defense sta�s have 
made in increasing that bandwidth on short no-
tice and providing some new tools to help people 
collaborate and continue to work from home. 

Q. �e Advanced Battle Management Sys-
tems is on a quarterly schedule of experiments and demon-
strations. Have you learned anything you can apply right 
away? 

A. In these early stages, we are thinking about this as an 
“internet of military things.” With the �elding of CloudONE, 
which brings all that data together and makes it accessible to 
everybody on the network, we certainly see some immediate 
gains in our ability to store and share information. 

It’s a really important and crucial �rst step to tie together 
what we have now. 

Q. You’ve had some conversations with Will Roper, Air 
Force acquisition chief, about the evolving de�nition of a 
“�ghter.” How will it change?

A. �e �exibility of �ghter platforms is still really important 
to us, because they can accomplish multiple missions. For 
example, you can send an F-35 out to do counter-air work, 
suppression of enemy air defenses, direct attack, battle�eld 
air interdiction, or close air support. 

You could make a case that the range and payload equation 
of �ghters works better in a European environment  —where 
the bases are closer to the battle�elds—than it does in the 
Paci�c. But the future �ght is both inside and outside [enemy 
air defense zones]. If you’re going to project power from long 
ranges, we have to rethink the requirement for the future. A 
�ghter doesn’t �t in quite as well with �ghting a war from 
Guam in the Paci�c, for example. 

We’re trying to think through how our traditional Fighter 
Roadmap can evolve into a Capabilities Roadmap that looks 
at how we’ll do the things we’ve done with �ghters in the next 
�ve to 15 years, and what new capabilities need to be added 
alongside them.

We’re building-in decision points so that, if the experiments 
we’re doing in low-cost, attritable aircraft are ready to turn into 
a program, we might buy into them. Or, as we look at long-

Gen. James “Mike” Holmes has headed Air Combat Command 
since March 2017, after a career commanding at every level and 
on the sta�s of Headquarters, Air Force; European Command; 
and Paci�c Air Forces.  He spoke with Editorial Director John 
Tirpak on April 20 about ACC’s response to the COVID-19 pan-
demic, future plans and weapons, and interservice coordination. 
�is conversation has been edited for length 
and clarity.

Q. How is the COVID-19 situation di�er-
ent than the 2013 sequester, when the Air 
Force had to stop �ying? 

A. We want to be really careful about giving 
up things that we can’t make up, because of 
limited capacity. An example is our Weap-
ons School. If we don’t graduate a Weapons 
School class, we don’t have the capacity 
to double up in the future. �at’s a class of 
advanced, expert tacticians that we would 
never get back. 

So, we took all the things that the Joint Force 
depends on us to provide, and we’ve tried to �nd ways to keep 
them going, within the constraints of the [Centers for Disease 
Control] and [O�ce of the Secretary of Defense]-directed so-
cial-distancing measures. So far, I think we’ve been successful. 

Q. Are you continuing a fairly normal �ying program?
A. We’re continuing to �y. We set some priorities; again, 

focusing on making sure we kept the critical things that we 
do for combatant commanders. Some of them are non�ying: 
cyber, ISR [intelligence, surveillance, reconnaissance], things 
we’re doing in the [remotely piloted aircraft] world. We kept 
our upgrades and things we can’t make up, and continue to do 
daily readiness preparation �ying. �ere’s been some impact, 
but I’m pretty comfortable with where we are.

Q. Have U.S. adversaries been trying to exploit the COVID 
situation? 

A. Certainly in cyber. We’ve also seen messaging, from Russia 
and China and Iran, coming together around some common 
themes designed to further their interests. We see disinforma-
tion out there, some of it just designed to create confusion, and 
some of it—we think—designed to try to split alliances and pit 
people against each other in the United States.

Beyond that, there’s been a rash of incidents with Russia 
doing what we call unsafe and unprofessional intercepts, 
against aircraft. We’ve seen China take provocative actions 
in the economic sphere, in the South China Sea, oil�elds, 
and some of those places. We saw Iran put their small boats 
around Navy ships in [mid-April]. We’ve seen North Korea 
�ring ballistic missiles out into the ocean. So, our adversaries 
are trying to poke and prod to �nd out if we’re still ready and 
still prepared to counter them.

Q. But no very large changes in their military posture?
A. I think all our potential adversaries are also dealing with 

Munitions and Platforms Evolution
QUESTIONS & ANSWERS

Gen. James “Mike” Holmes, 
Air Combat Command boss.
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range platforms, if some of those might supplant some of 
our �ghter capabilities. 

Q. Will a future fighter in the Pacific theater look more 
like a B-21 than an F-35?

A. It probably looks different than the fighters we’ve [had], 
but we still want to have that flexibility that a fighter has to 
do multiple things. What you need in the Pacific is systems 
that efficiently combine range and payload with avionics 
fusion and connectivity.

We are working hard on that problem. We’ve got some 
good ideas, but we’re not ready to share those in public. 

Q. Gen. Timothy Ray, head of Air Force Global Strike 
Command, recently told us he thinks the “arsenal plane” 
might be a clean-sheet design. Is that something ACC and 
AFGSC can work on together?

A. What ACC is interested in is making sure that ev-
erything connects together, making sure that we can get 
weapons across the target by having the right sensors and 
communication,  and being able to find and fix those targets 
in space. We’ll be interested in whatever GSC comes up 
with for that “arsenal” platform or a large standoff platform.

Q. What’s the distinction between “attritable” air-
frames and remotely piloted aircraft? 

A. I’m often asked if the future of air combat is manned 
or unmanned, and my answer is usually, “yes.” I think 
the future of air combat is going to be increasingly about 
autonomy, about systems that are able to make decisions 
on their own.

We’ll continue to use a mix of platforms that have a 
person on board, so they can react to the changing threats 
around them. But we’ll also move toward more autonomous, 
unmanned systems. The term itself—“remotely piloted 
aircraft”—implies there’s a person making the decisions 
for those airplanes. But when you’re operating deep in 
enemy territory, you have to think about the vulnerability 
of the communication links that make that possible. The 
low-cost, attritable aircraft we’ve been looking at will be 
more autonomous than the RPAs we fly now. We’ll give it 
goals, and we’ll tell it about its operating environment, we’ll 
prioritize targets and actions for it, and, through machine 
learning, we’ll teach it to make more decisions on its own. 

Q. Roper says his Digital Century Series idea could 
yield a new system in five years or less. Are you confident 
you’ll get something in time, or should we expect a major 
F-22 extension and a bigger buy of F-35s? 

A. I’m very comfortable with the acquisition strategy 
and the development we’re working with Dr. Roper and 
Air Force acquisition toward developing that new family of 
capabilities. I think they have a great approach to it, and I 
think it’s going well. 

Because of the numbers involved and the scope of the 
threat, we’re going to continue to rely on the F-22 and the 
F-35 for years to come. We’ll continue to look at that mix 
between new things and things we’re already buying, and 
try to make sure we keep up with the threat and put our 
money in the right places. But yes, we’re on a good path; I 
think industry and the Air Force are partnering very well 
on our Next-Generation Air Dominance family of systems.

Q. There was some debate between ACC and AFGSC 

about the right initial hypersonic weapon. How has that 
been resolved?  

A. �e Air Force and the Department of  Defense have decided 
that we will go forward with ARRW [the Air-Launched Rapid 
Response Weapon]. I think it’s good to have di�erent things 
competing with each other across  [DOD]. In the Air Force, we 
like ARRW because it’s a little smaller, and we can �t more of 
them on our platforms and hit more targets. It’s a unique design, 
it diversi�es the �ight bodies that are being looked at across the 
Department, so it’s kind of a win for everybody. 

Q. �e Army and Navy are also looking at long-range 
�res, and the targets they say they want to address have 
traditionally been within the Air Force’s roles and mis-
sions. Is there a debate going on about that?

A. �e Navy has always brought a capable long-range 
strike capability to the joint force, built around the Toma-
hawk Land Attack Missile. I’m not surprised they’re looking 
to improve their capability. And I’m not surprised that the 
Army, as they look at the lessons learned from Russia and the 
Ukrainian forces, is concerned about competing with Russia 
in that long-range, surface-to-surface �res environment.  

What I would like to see us focus on is making sure we 
invest in command and control that lets all of us reach out 
and use all those capabilities. And I think in this budget 
environment … we’re going to have to be careful [about] 
how much redundant capability we build.

Q. It sounds like you’re concerned that there’s some 
duplication already.

A. We all naturally want to build weapons that are de-
signed exquisitely for our mission. But we’re going to have 
to work together to make sure that whatever we �eld, we can 
control and bring together in coordinated joint �res and in 
support of the joint commander. 

Q. In the early days of debate about U. S. Space Force, 
there was the question of whether it needs its own aircraft 
to attack satellite ground stations and other terrestrial 
targets. Has that been worked out? 

A. We’re proud of our partnership with the U.S. Space 
Force and the capabilities that we bring to bear in support 
of each other. I think the key thing is, yes, they will need to 
have access to both kinetic and nonkinetic strike capabili-
ties. A lot of the threats to our space assets are launched or 
delivered from the ground or from the air. 

Q. When you say, “have access to,” do you mean simply 
being able to task Air Force assets, or have their own?

A. To task or coordinate. I don’t think it would be an 
e�cient use for them to have their own.

Q. �e Air Force is reducing its high-altitude reconnais-
sance aircraft �eet. Are you shifting to an all-space-ori-
ented ISR capability? 

A. �e A2/6 [ISR and cyber division] have put together 
an ISR �ight plan. It concluded that we’ll continue to need 
a mix of sensors on air-breathing platforms and on space 
platforms—sensors that can �nd things in networks—and 
from publicly available information. We do a variety of 
things with our sensors, we do preparation of the battle-
�eld in peacetime, we do support for wartime information. 
So at least for the short- to medium-term, we’re still going to 
need a mix.   J
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By Amy McCullough

“We must 
develop a 
culture where 
commanders 
build confi-
dence to make 
decisions in 
the dynamic 
situations 
expected in 
future fights.”
—Gen. Charles Q. 
Brown Jr., the next 
Chief of Sta�  of the 
Air Force

chief  Will Roper, who has championed out-of-the-
box thinking such as topic-speci� c pitch days, where 
the Air Force awards contracts on the spot to smaller 
companies that might typically struggle with navi-
gating Pentagon bureaucracy. Brown said Roper “is 
leading us to think di� erently about our relationship 
with industry, especially beyond our traditional part-
ners, and I hope to be part of that e� ort.”
3. Developing Airmen

New Airmen are smart, tech savvy, and ready to 
learn, but USAF’s classroom model has some catching 
up to do. “� at’s why I’m excited about the initiatives 
like [the] Pilot Training NEXT experiment,” an Air 
Education and Training Command initiative that 
takes advantage of emerging technology to teach 
Airmen the way they learn best. “It is showing us how 
to move from a classroom-centered to a learner-cen-
tered model of training, and I think it has far-reaching 
implications,” Brown said.
4. Empowering Commanders

Empowering commanders was part of Goldfein’s 
push to revitalize squadrons. Brown wants to continue 
that e� ort, saying its critical the Air Force protects its 
most valuable assets—Airmen. “We must develop 
a culture where commanders build con� dence to 
make decisions in the dynamic situations expected in 
future � ghts,” he wrote in answers to the committee’s 
advanced policy questions. “� is starts with decision- 
making in daily operations. Too often, decisions that 
could easily, and appropriately, be made at the lower 

G en. Charles Q. Brown Jr., the next Chief 
of Sta�  of the Air Force, laid out his top 
priorities during his May con� rmation 
hearing before the Senate Armed Ser-
vices Committee. Brown, who currently 
leads Paci� c Air Forces, will replace Gen. 

David L. Goldfein as the service’s top uniformed 
o�  cer, becoming the 22nd CSAF and the � rst black 
person to hold the job.

Here are six things that have his attention as he 
prepares for his new role. 
1.  Joint All-Domain Command and Control

Brown agrees that connecting the Joint Force 
is critical to winning future wars, and he wants to 
continue pursuing what Goldfein laid out as his top 
priority (then known as multi-domain command and 
control) at the Air Force Association’s 2016 Air, Space 
& Cyber Conference. “� e United States needs an Air 
Force that can � y, � ght, and win in the air domain as a 
member of the joint team. In recent years, faced with 
lesser adversaries, we have taken air superiority for 
granted,  and it is easy to forget that the Joint Force 
loses without access to the air and the ability to deny 
that access to our enemies,” Brown wrote.
2.  Working with Industry

� e Air Force needs to get better at interacting with 
and incentivizing industry as it looks to � nd ways to 
be more innovative. He praised Air Force acquisition 

The Next CSAF Lays Out 
Top Priorities

Gen. Charles Q. Brown Jr., confirmed June 9 to be USAF Chief of Sta� , during a virtual Change of Command Ceremony for Lt. Gen. 
David A. Krumm on Joint Base Pearl Harbor-Hickam, Hawaii, and Joint Base Elmendorf-Richardson, Alaska, on April 20.
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level are elevated unnecessarily high. If con�rmed, I will em-
power my commanders and leaders to make decisions at the 
lowest capable and competent levels.”
5.  Ensuring Space Superiority

Brown acknowledged that “a great deal” of the department’s 
“near-term innovation and development” will be in the space 
domain, and he told the committee he is committed to working 
closely with Gen. Jay Raymond, the Space Force’s �rst Chief 
of Space Operations. “As capabilities such as hypersonics and 
directed energy evolve, we see the distinctions between space 
and air fading. I have known General Raymond for a number 
of years, and I know we will continue to work well together,” 
Brown said. “It is up to both of us to ensure our commitment to 
collaboration and cooperation will be replicated throughout our 

organizations as we stand up the Space Force sta� to support 
him and adjust the Air Force accordingly.”
6.  Establishing Flexible Logistics

�e Air Force’s �scal 2021 budget requests funds to ensure 
the service is capable of conducting “logistics under attack,” 
something USAF considers key to success in a highly contested 
environment. Brown wants to invest in pre-positioned logis-
tics, something PACAF already is doing, and said he supports 
“initiatives focused on more agile, resilient, and survivable 
energy logistics—from bulk strategic supplies to deliveries at 
the tactical edge.” He also supports the idea of “expeditionary 
logistics under attack,” saying the service needs to provide “agile 
and survivable forward communications” to defend against an 
attack in cyberspace.  J

The Air Force Inspector General (IG) is conducting a 
sweeping review of the service’s readiness assessments 
and reporting, a year after a Pentagon-wide order directed 
the armed forces to improve the state of key fighter fleets, 
according to the service’s next Chief of Sta�.

Air Force department leadership told the inspector general 
in mid-March to begin the classified review, future Air Force 
Chief of Sta� Gen. Charles Q. Brown Jr. said to the Senate 
Armed Services Committee ahead of his May 7 confirmation 
hearing. The review’s findings will shape the service’s path 
forward as it looks for more comprehensive metrics for 
whether it can spring into action.

In 2018, then-Defense Secretary Jim Mattis challenged the 
services to ensure that 80 percent of their F-16, F/A-18, F-22, 
and F-35 fleets could fly on any given day by the end of fiscal 
2019. No Air Force fighter platforms hit the mark.

“The F-16 mission-capable rate reached a high of 75 per-
cent in June 2019, the F-22 mission-capable rate achieved 
a high of 68 percent in April 2019, and the F-35 mission 
capability rate climbed to a high of 74 percent in September 
2019,” Brown wrote.

He added that overall readiness increased 16 percent from 
April 2018 to February 2020. In that same time, the 200 or 
so unnamed “pacing units,” required for the first 30 days of 
a war plan, improved readiness by 35 percent.

DOD opted not to continue the 80 percent goal in fiscal 
2020. Instead, the Air Force is returning to letting command-
ers in charge of combat and mobility forces decide whether 
their aircraft are up to par. They are using a new strategic 
sustainment framework aimed at shrinking supply chain costs 
over the long run, shifting how aircraft are repaired, adopting 
predictive maintenance practices, and more. 

“The Air Force has made improvements in the readiness of 
its units. However, the continued high demand for Air Force 
capabilities continues to impact recovery,” Brown wrote. 
“If confirmed, I will continue the e�ort [Chief of Sta�] Gen. 
[David] Goldfein has put on readiness recovery with a focus 
on recruiting, training, and retaining high-quality Airmen, 
driving down the average age of our aircraft fleets through 
modernization, and working with our combatant command-
ers on balancing current operations tempo with time for our 
Airmen to train for full-spectrum combat operations.”

He added that the Air Force has yet to see the full extent 

By Rachel S. Cohen

Brown Vows New Measures to Boost USAF Readiness
of how the coronavirus pandemic will negatively a�ect read-
iness, saying it’s unclear how long it will take to recover from 
lost training time. 

Last year, Goldfein argued there are better ways to measure 
readiness than tracking mission-capable rates. He pointed to 
the amount of time it takes to get people and aircraft ready 
to deploy, and how many elements of the force are ready to 
go at once. 

Training, flying-hour funding, range improvements, sustain-
ment, and time in the air are more holistic metrics of whether 
the Air Force can execute its missions, Goldfein said.

The Heritage Foundation recently suggested that law-
makers should include a provision in the fiscal 2021 defense 
policy bill to “re-establish standing operational readiness 
inspection teams trained to evaluate the ability of units to 
rapidly mobilize, generate, and fly combat sorties.” 

“These teams should be formed immediately to assess 
wing combat readiness on a recurring two-year cycle," the 
conservative think tank said. “Individual squadron-readiness 
assessments throughout the Air Force are now conducted 
by the unit’s squadron commanders themselves, based on 
the additive metrics of aircraft mission-capable rates, aircrew 
and maintenance personnel qualifications, spare parts, and 
other readiness factors. While those metrics certainly measure 
what units possess, they in no way convey how ready those 
squadrons are to fight—and few commanders are willing to 
step beyond those metrics to declare that their own squadrons 
are not ready for a peer-level conflict.”

Put another way: “A Formula One racing group may pos-
sess the personnel, cars, parts, and pieces required to be a 
team, but that in no way means that this ‘team’ could e�ec-
tively compete against another that has repeatedly executed 
the building block subtasks and then tested them all together 
on a track for time,” Heritage wrote.

But Brown believes legislation to create independent 
inspection teams would be premature.

Commanders are getting new software to log their unit’s 
capability and readiness, in line with a FY2019 National De-
fense Authorization Act requirement, Brown said. He also 
cited a “readiness pathfinder initiative” to gather and analyze 
more data to better prepare for combat.

“Over the last year, many IG measures have been imple-
mented to further enhance the rigor and accuracy of our 
readiness assessments and reporting, and these measures 
are starting to produce the intended results,” he wrote. J
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Some space watchers say NASA’s return to launching 
astronauts from U.S. soil could shape the far future 
of military manned space�ight, though others say 
the new Space Force doesn’t need to aim for “boots 
on the Moon.”

SpaceX’s Crew Dragon spacecraft carried NASA astronauts 
Robert Behnken and Douglas Hurley to the International Space 
Station on May 30 using a Falcon 9 rocket, marking the �rst 
time since 2011 that the U.S. has not relied on Russia’s Soyuz 
program to take people to space.

After the launch, Maj. Gen. John Shaw, the Space Force’s 
space operations commander, noted several signi�cant dif-
ferences from the space shuttle era.

�e U.S. began its major overhaul of military space bureau-
cracy in 2019, he noted. �e Pentagon stood up both the Space 
Force—a military service that o�ers people and weapon systems 
for U.S. commanders around the world to use—and U.S. Space 
Command, the organization that �ghts and defends space assets 
using the Space Force’s resources. �at change put Gen. Jay 
Raymond, who runs both the Space Force and SPACECOM, in 
charge of military support for human space�ight, Shaw said.

As Crew Dragon rocketed into orbit, a team of USAF aircraft 
circled the airspace to ensure it was safe and rescue crews stood 
alert in case something went wrong. A KC-135 from MacDill 
Air Force Base, Fla., refueled F-15s from the Guard’s 125th 
Fighter Wing for the launch. �e tanker and �ghters patrolled 
the airspace for the original launch date on May 27, which was 
scrubbed due to poor weather, and returned for the successful 
launch three days later.

SpaceX's Crew Dragon Offers Clues 
About the Future of Space Force

�e KC-135, call sign NATION02, orbited o� the coast of 
Florida for about four hours on May 30, topping o� the F-15s 
to ensure the airspace was clear. At the same time, Airmen 
with the 45th Operations Group-Detachment 3 stood alert in 
an operations center at Patrick Air Force Base, Fla.; along with 
Airmen and aircraft standing by at Joint Base Charleston, S.C.; 
and Joint Base Pearl Harbor-Hickam, Hawaii. �e detachment’s 
pararescuemen, combat rescue o�cers, aircrew �ight equip-
ment specialists, and HH-60 Pave Hawks, HC-130Js, and C-17s 
were ready if the astronauts needed to be rescued.

�e Airmen could launch immediately, and airdrop into 
the open ocean with equipment—such as jet skies and scuba 
gear—to extract the astronauts from the Dragon capsule in the 
sea. For this mission, the crew stayed on alert until the Dragon 
docked with the International Space Station on May 31. 

�e team spent the “past couple years” developing new tac-
tics, including working on a specially made Dragon capsule, to 
ensure they were ready if the astronauts needed help, said Maj. 
Marcus Merris, the rescue division chief with the detachment.

While the Department of the Air Force handled the bulk of 
space operations before, a new organizational chart means cer-
tain decisions will go through di�erent channels. It also opens 
up the possibility of helping NASA in new ways, Shaw said.

“We’ve been supporting human space�ight for decades, even 
during the shuttle era, and ... during the post-shuttle era by 
providing space domain awareness to the International Space 
Station,” Shaw said during a June 1 event hosted by SpaceNews. 
“If there’s a piece of debris on orbit that might be coming close 
to the [ISS] … we will notify NASA, and occasionally they will 
make a decision to make an adjustment to the orbit.”

Shaw added that the military o�ered satellite communi-

By Rachel S. Cohen

The Expedition 63 crew expanded to five members with the arrival of the SpaceX Crew Dragon. (From left) Russian cosmonauts 
Anatoly Ivanishin and Ivan Vagner, NASA astronauts Chris Cassidy, USAF Col.  Bob Behnken, and retired Marine Col. Doug Hurley.
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cations networks so rescue forces could talk more easily, if 
needed, to help the astronauts. �e United Kingdom also 
helped the U.S. ensure the Dragon spacecraft had a clear path 
to the ISS, working under a growing slate of international space 
ops agreements.

NASA manages space exploration and often chooses military 
members to be part of its civilian astronaut corps. Behnken is 
an Air Force colonel; Hurley retired from the Marine Corps as 
a colonel. �e Space Force operates systems such as orbiting 
satellites and runs the launch ranges used for military and 
commercial missions, but NASA’s Commercial Crew Program, 
for which Crew Dragon is the �rst manned mission, could still 
spur ripple e�ects for military space.

�e Space Force was created in part to support NASA as it 
looks to set up permanent facilities on the Moon, as well as 
privately owned companies pursuing internet service and 
more from low Earth orbit. But, supporting NASA’s commercial 
crew program isn’t as simple as reverting to how things worked 
during the space shuttle era.

“We’re not using a shuttle, we’re using a capsule again,” Shaw 
said of the Dragon spacecraft. “So, we really have to go back to 
1975 to remember when we were last supporting [a] capsule 
for personnel recovery operations.”

Capsules require di�erent planning because they can land 
almost anywhere, creating multiple potential scenarios for 
military rescue crews, he added. And instead of learning how to 
recover various capsules over time, from the Mercury program 
to Gemini to Apollo, service members are now learning about 
three capsules at once: SpaceX’s Dragon, Boeing’s Starliner, 
and NASA’s Orion.

Technology is evolving as well. GPS didn’t exist when Airmen 
were rescuing astronauts in the 1970s, and communications 
networks are more robust than in previous decades. �e Air 
Force now also owns the C-17, which o�ers new pararescue 
options not seen in 1975.

“We’re in a new era of support to human space�ight,” Shaw 
said. “We’re very proud to be part of that team supporting 
NASA.”

What about the Space Force’s own recruitment ads, which 
show images of people in spacesuits? Don’t get excited about 
the military getting its own astronauts, Shaw said.

“�e United States Space Force is not going to be sending 
humans into space for national security purposes anytime 
soon. Maybe a long time from now, we’ll be doing that, but not 
anytime soon,” he said. “Any images you see in those commer-
cials are meant to evoke an event horizon that transcends any 
of the boundaries we’re dealing with today, to really inspire 
our next generation.”

It’s plausible that the Space Force and other military branch-
es could establish a presence on the Moon that accompanies 
NASA’s Artemis program, which aims to set up shop on the 
Moon as a jumping-o� point for travel to Mars.

Does that require a Space Force astronaut corps to mirror 
NASA’s? Maybe someday, said James Vedda, a senior policy an-
alyst at Aerospace Corp.’s Center for Space Policy and Strategy.

Others aren’t so keen on the idea, at least for the foreseeable 
future. Todd Harrison, director of the Aerospace Security Project 
at the Center for Strategic and International Studies, believes 
military space missions are better done without humans in 
orbit. Former Air Force Secretary Heather Wilson argues that 
protecting the national security enterprise’s approximately 120 
satellites doesn’t require putting people in space.

“�ere is no manned military �ight and no need for it—cer-
tainly in the next 10 to 20 years,” Wilson said. “Some people 

talk about protecting space commerce. �at is pretty far away 
and [it is] not clear that manned operations would be the best 
way to do that.”

Just as the military and industry both have multiple ways to 
move around on land, in the air, and at sea, space may even-
tually be the same. But humans still have a long way to go to 
be adept at �ying in orbit.

Jon Cowart, systems director for Aerospace Corp.’s human 
space�ight activities at Kennedy Space Center, believes scien-
tists could head to orbit before service members. Sending sci-
entists to space with their experiments may be the �rst routine 
application of military manned space�ight before uniformed 
personnel arrive, he said. 

MITRE Corp. Space Systems Director Scott Kordella said 
he can imagine military members going to space to collect 
imagery, a responsibility currently left to satellites and their 
operators on the ground. He envisions service members could 
perform missions in low Earth orbit and provide greater space 
situational awareness to NASA missions.

Other mission areas could likely overlap. �e Space Force 
can prevent and help NASA avoid on-orbit collisions, and de-
con�ict intentional or unintentional interference with civilian 
and military space operations, Harrison said. Space tracking, 
communications, and navigation technologies will be even 
more important. �e return of American human space�ight 
can also drive a greater need for data analytics, energy research, 
space-related health care, cybersecurity, and more, some of 
which the military might handle, Space Foundation Chief 
Operating O�cer Shelli Brunswick said.

SpaceX’s launch will help prove the concept of commercially 
led space�ight, further shifting away from the government as 
the sole entity putting people in orbit and making access to 
space more widely available. �at, in turn, poses the question of 
who should handle space operations if something goes wrong.

�e Space Force’s creation is a �rst step toward blurring the 
line between civilian and military space, particularly as it could 
take on the search-and-rescue role, Brunswick said.

Vedda likened the Space Force to an orbit-focused version 
of the Coast Guard, which occupies a unique role as an armed 
force that falls under the Department of Homeland Security. 
From that perspective, the Space Force could handle its main 
mission of commanding military space assets under the 
Defense Department, but someday take on civilian rescue 
missions and other law enforcement work as commercial and 
NASA operations evolve.

Restarting domestic human spaceflight will affect the 
U.S.-Russian relationship as well. America is already moving 
away from the Russian-made RD-180 engine for its rockets, and 
less reliance on the Soyuz will shrink a major source of revenue 
for Russia’s space industry. Weaning the U.S. o�  both the RD-
180 and the Soyuz program will create �nancial problems for 
Russian suppliers, Harrison said.

It’s possible that U.S. lawmakers and the executive branch 
could eventually reverse their plan to ditch Russian systems, but 
there are enough backup options available to power American 
rockets to avoid returning to the RD-180, which powers United 
Launch Alliance’s Atlas V rocket, he added.

Space Force leaders lauded the Crew Dragon mission as 
the astronauts suited up and worked through their pre-launch 
checklist.

“�e crew is settled in,” Chief of Space Operations Gen. Jay 
Raymond said. “Get the jalapeno popcorn ready."                    J

Pentagon Editor Brian W. Everstine contributed to this report. 
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June 6, 2020— 

It was a lightning bolt that exploded across the Air Force and 
resonated throughout the Armed Forces: Chief Master Ser-
geant of the Air Force Kaleth Wright’s emotionally charged 
response to the killing of George Floyd, a black man whose 
death while in police custody in Minneapolis on May 25 set 

off a wave of protests and violence across the country.  
“I am outraged at watching another black man die on tele-

vision before our very eyes,” Wright wrote. “I hope you realize 
that racism/discrimination/exclusion does not care much 
about position, titles, or stature, … so yes, it could happen to 
you, or one of your friends, or your Airmen, or your NCOIC, 
your flight chief, your squadron commander, or even your wing 
commander. This, my friends, is my greatest fear, not that I will 
be killed by a white police officer … but that I will wake up to 
a report that one of our black Airmen has died at the hands of 
a white police officer.” 

Wright then opened a debate about “the Air Force’s own 
demons,” including “racial disparities in military justice and 
discipline among our youngest black male Airmen,  and the 
clear lack of diversity in our senior officer ranks”—challeng-
ing topics not usually broached in public by military leaders, 
let alone by an enlisted member. In the days that followed, 
Wright and Chief of Staff Gen. David Goldfein engaged in a 
sometimes uncomfortable video conversation and a Facebook 
virtual town hall.  

Wright’s open letter, in which he wrote of “plotting, planning, 
strategizing, organizing, and mobilizing” 25 white, black, Asian, 
enlisted, officer, and civilian friends and trying to move “beyond 
the rage,” had a stunning and immediate impact. Joined by 
Goldfein, the topic took center stage at a virtual Corona gath-
ering of the service’s top officers, with detailed briefings from 
the Top Judge Advocate General, Lt. Gen. Jeffrey Rockwell, and 
the service’s personnel chief, Lt. Gen. Brian Kelly.  

Among the facts shared at that briefing, according to a June 
3 memo from Rockwell to all JAG Corps staff, were three slides 
showing disciplinary and legal actions. "The statistics show 
that black male Airmen under the age of 25 and with less than 
five years of service receive [non-judicial punishment] and 
courts-martial actions at a higher rate than similarly situated 
white male Airmen," Rockwell wrote. 

Goldfein said the Air Force needs to sustain the “uncom-
fortable, but important” discussion about how different life 
experiences lead to very different understandings about the 
world we live in. In the two-hour virtual town hall June 3, he 
and Wright took a range of questions about racial bias in the 
service and the nation, even as protesters continued to march 
and police and National Guard troops girded for violence in 
cities all across the country. 

“We’ve got to have the difficult conversations that produce 
a greater understanding of each other inside our Air Force, 
where we are a profession of arms, where everybody matters, 
everybody’s valued, and everybody’s background is import-
ant,” Goldfein said. He related a story about his early days as 
a squadron commander where a senior NCO took him aside 

By Tobias Naegele, with Brian W. Everstine and 
Jennifer-Leigh Oprihory
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to ask if he could point out why many Airmen are bothered by 
a standard box of bandages. Presented with the box, Goldfein 
recalled, he couldn’t fathom what the issue was, until the NCO 
pointed to a description on its cover: “flesh-colored.”  

“I just didn’t see it,” he said—until it was pointed out.  
Goldfein promised in a letter to the force that the service 

“will not shy away” from racial discussions, saying that the 
same challenges that plague civilian society also affect the Air 
Force. “Sometimes it’s explicit, sometimes it’s subtle, but we 
are not immune to the spectrum of racial prejudice, systemic 
discrimination, or unconscious bias,” he wrote. He cited “appar-
ent inequity in our application of military justice” and said the 
Air Force Office of Special Investigations will conduct a review 
of the military justice system.  

But the central message of the entire discussion was the 
need to ensure that commanders create an environment where 
Airmen are comfortable talking about such differences and the 
raw emotions that can be unleashed when they do. “Prepare for 
anger, some sadness, some rage,” Wright said. “Don’t be thrown 
off by the emotions that this might dig up, that you may not see 
coming. Allow people to express themselves.” 

Airmen called in to ask about resources, recruiting, and how 
to deal with colleagues who do not appear open to their points of 
view. “For some, this won’t be enough to change their opinion,” 
Wright said. “But I think with constant education and perse-
vering through it and having some grace, people can change.” 

Goldfein emphasized the need for a deeper, more extensive 
commitment to change as opposed to quick fixes. “If we tried 
doing one or two things, and think we’re going to get better, I 
don’t think we’re taking this seriously,” he said. “This is a com-
mitment to a campaign, a long-term focused effort on better 
understanding each other, a better understanding of what some 
of our teammates have been living with their entire lives, and 
ensuring that we make the meaningful change that we have to 
as a profession of arms.” 

Space Force Chief of Space Operations Gen. Jay Raymond 
and Senior Enlisted Adviser Chief Master Sgt. Roger Towber-
man also sent a letter to members of the Space Force on June 
2, saying that Floyd’s death is a “stark reminder that racism and 
unequal treatment is a reality for many and a travesty for all.” 

Because the Space Force is new, they wrote, there is “an oppor-
tunity to get this right from the beginning,” by making diversity 
and inclusion “one of the bedrock strengths” of the Space Force. 
“Racism is an enemy,” they said. “It is an enemy of everything we 

Wright, Race, and USAF’s Demons
Weeks Before Retirement, CMSAF Speaks Out, Shakes Up Status Quo 

CMSAF Kaleth Wright’s passionate post on his personal 
Facebook page sparked a new call for open discussion of race 
issues in the Air Force. 
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Air Force Halts T-38 Formation Landings

The Air Force no longer requires T-38 student pilots 
to complete formation landings—part of military 
aviation training for decades—following a fatal 2019 
crash at Vance Air Force Base, Okla. The family of 2nd 
Lt. Travis Wilkie, the student pilot killed in the crash, 

praised the March decision, but said USAF should have halted 
the “archaic and dangerous requirement” before “it took the 
life of our son Travis and his instructor pilot.”

On Nov. 21, 2019, Wilkie and instructor pilot Col. John 
“Matt” Kincade took off alongside another T-38 for a local 
student formation training mission. Wilkie had progressed 
through his training and had met course requirements. Kin-
cade had an “impeccable reputation” and was one of the most 
experienced T-38 instructors at the base.

 At the time, student pilots were required to complete two 
formation landings—when more than one aircraft land at 
the same time—with an “unsatisfactory” mark still meeting 
requirements. Two years before the crash, USAF had re-

By Brian W. Everstine duced the requirement from five formation landings, with 
at least three at a “fair level,” to two at an “unsatisfactory” 
level, prompting many instructor pilots to question why 
they were even necessary. The Combat Air Force, which the 
pilots enter after graduation, has almost completely ended 
the practice of formation landings, and that, combined with 
the reduced requirement in the syllabus, meant instructor 
pilots are no longer as proficient in the maneuver, officials 
told investigators.

After the crash, the Air Force reviewed its requirements 
and suspended the practice of student pilots conducting 
formation landings.

“On March 5, 2020, the United States Air Force directed the 
suspension of formation landing training in undergraduate 
pilot training,” AETC said in a statement. 

Wilkie’s parents Carlene and Don, in a statement, said they 
were notified on May 11 of the March change. The decision 
to halt the formation landings “substantiates the failure of Air 
Force leadership to discontinue an archaic and dangerous 
training requirement, in a tired 58-year-old plane, before it 

know that is fair, right, and just. It is an enemy of our service; it is 
an enemy of our readiness; it is an enemy of our core values; it 
is an enemy of our most precious resource, America’s sons and 
daughters; and it is an enemy that we must defeat.”  

Wings and commands across the Air Force held their own 
discussions. Addressing Floyd’s death in a June 3 virtual town 
hall, the commander of the 52nd Fighter Wing at Spangdahlem 
AB, Germany, Col. David Epperson, called the situation sad and 
maddening. “Each one of us is going to deal with and process 
this in a different way,” he said, promising to hold small-group 
working sessions “throughout the wing” to “work toward a 
better culture of inclusion and equality.” 

As of June 4, there were about 32,000 Guardsmen, mostly 
Army National Guard but including some 2,400 ANG, in 32 
states and Washington, D.C., deployed to assist law enforcement 
with the civil unrest. National Guard Bureau Chief USAF Gen. 
Joseph Lengyel, in a June 3 letter titled “We Must Do Better,” 
urged members to “listen,” “learn,” and “be better.”

Lengyel acknowledged the “anger and outrage” that is “spill-
ing out into the streets all across America,” but said “everyone 
who wears the uniform of our country takes an oath to uphold 
the Constitution and everything for which it stands. If we are 
to fulfill our obligation as service members, as Americans, and 
as decent human beings, we have to take our oath seriously.” 

Gen. Charles Q. Brown Jr., the incoming Chief of Staff and 
the first-ever African American officer to lead a military service 
branch, added his voice to the mix with a video address to Air-
men. "Here's what I'm thinking about," he said, his intensity 
rising as he spoke. "I’m thinking about protests in 'my country 
'tis of thee, sweet land of liberty,' the equality expressed in our 
Declaration of Independence, and the Constitution that I’ve 
sworn my adult life to protect and defend. I’m thinking about 
a history of racial issues, and my own experiences that didn’t 
always sing of liberty and equality. I’m thinking about living 
in two worlds, each with their own perspectives and views.” 

Brown described his experience trying to fit in as one of the 
only African Americans in his grade school, and later in his Air 
Force career, "where I was often the only African American in 
my squadron, or as a senior officer, the only African American 
in the room." He talked about "wearing the same flight suit with 

the same wings on my chest as my peers," but then being asked 
by another military member: ‘Are you a pilot?’” 

   Brown, a command pilot with more than 2,900 flying hours, 
said he had felt pressure over the course of his career "to perform 
error free, especially for supervisors that I perceived expected 
less of me as an African American,” and about the challenge of 
making those who don’t see racism as a problem "because it 
hasn’t happened to them" understand it.

He acknowledged that his historic nomination provides hope, 
but also a weighty burden. "I can’t fix centuries of racism in our 
country, nor can I fix decades of discrimination that may have 
affected members of our Air Force" alone, he said. “I’m thinking 
about how to make improvements, personally, professionally, 
and institutionally so that all Airmen, both today and tomorrow, 
appreciate the value of diversity and can serve in an environment 
where they can reach their full potential. ... Without clear-cut 
answers, I just want to have the wisdom and knowledge to lead 
during difficult times like these … to participate in necessary 
conversations on racism, diversity, and inclusion,” Brown said. 
“I want the wisdom and knowledge to lead those willing to stay 
committed and sustain action to make our Air Force better." 

The Air Force Association also issued a statement decrying 
racial injustice. "Racial injustice remains wrong for our military 
and our society—a source of daunting leadership challenges for 
every Airman and Space Force professional," said AFA President 
Lt. Gen. (Ret.) Bruce “Orville” Wright. "We stand with Air Force 
and Space Force leaders in support of their efforts to rid the 
services of every trace of racist behavior. The time is right for 
a thorough review of the military legal system and for careful 
self-examination to ensure the fairness of this great meritocra-
cy. There is no room for division in the world's best and most 
effective fighting forces."  

AFA Chairman CMSAF (Ret.) Gerald Murray, one of Wright’s 
predecessors as the Air Force’s top enlisted leader, agreed. "In 
the 72 years since President Truman desegregated our Armed 
Forces, America has made great strides," he said, adding that 
USAF still has far to go. “Chief Master Sergeant of the Air Force 
Kaleth Wright has helped force a critical reckoning,” he said. 
“Discrimination and injustice undermine good order and disci-
pline as well as combat effectiveness. It must be stamped out." J
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The Air Force’s IT enterprise is tested during the COVID-19 pandemic.
USAF’s Scramble to Telework

By Rachel S. Cohen

T he coronavirus pandemic has shocked global econo-
mies, sent nations into lockdown, and overwhelmed 
hospitals in some of the largest American cities. As 
the U.S. workforce adjusts to the new reality of work-
ing from home, the virus’s spread is forcing the IT 

(information technology) that supports millions of military 
and civilian personnel to sink or swim.

Building on incremental changes that were already in 
progress, Air Force o�cials are trying to turn what they call 
“20th-century IT for a 21st-century service” into an enterprise 
that keeps their air, cyber, and space missions going unin-
terrupted. If they succeed, this urgent recognition of IT as a 
top priority could reverberate far into the future for a better 
connected, digitally savvy force.

 As many as 4 million DOD employees are now telework-
ing, Air Force Lt. Gen. B.J. Shwedo, the Joint Sta�’s chief 
information o�cer and its director for command, control, 
communications, computers, and cyber, said April 13. �at 
includes 60 percent of sta� at the Pentagon in Virginia, and a 
signi�cant portion of the Air Force’s workforce.

“�is has really been done at a pace, speed, and scale that 
has not been seen before,” said A.G. Hatcher, who oversees 
the Air Force’s $17 billion IT and cyber portfolio as acting 
deputy chief information o�cer. “�ese [network upgrades] 
are things that normally take weeks and months—in some 
cases, probably years—to get done.” 

Air Force IT frustrates Airmen to the point of being a re-
tention issue. IT has su�ered from taking a backseat to other 
service priorities as o�cials valued security over utility, and 
ended up years behind the private sector. For all the talk of 
rapid acquisition, IT upgrades are woefully slow: �e  service 
is now rolling out Microsoft O�ce 365, the workplace software 
suite that launched in 2011. 

�e COVID-era IT response aims to change that. Starting 
in late February, the Air Force began o�ering improved 
virtual private networks so employees can remotely stay 
in contact with their o�ces, connecting users to a suite of 
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collaboration tools like chat and videoconferencing. It is 
also handing out secure laptops, alongside about 20 other 
technology solutions.

At the beginning of the year, the Air Sta� did not have the 
teleworking tools, capability, or capacity it needed to do the 
work of the Air Force’s Secretary and Chiefs, according to Sta� 
Director Lt. Gen. Timothy Fay. 

“�e �rst few days on our virtual private networks (VPN) … 
I will liken it to, probably, driving on [I-395] pre-COVID,” Fay 
said. “Full-contact sport, very di�cult bumper-to-bumper 
tra�c where you would come to a standstill quite frequently.” 

�ings aren’t perfect, but they have improved. Task forces 
are troubleshooting complaints and building up bandwidth 
in hot spots with subpar connectivity. In late March, USAF 
said it was �xing a problem that requires users to enter their 
PIN multiple times. One consultant who spoke to Air Force 
Magazine has run into the PIN issue, and said he’s cut back 
on his Air Force projects while teleworking because of system 
glitches. 

Members of the 571st Mobility Support Advisory Squadron 
conduct a virtual flight commander sync on April 3 near Travis 
Air Force Base, Calif. 

took the life of our son Travis and his instructor pilot.”
During the formation landing, when they touched down, 

the T-38 on the left of the formation bounced into the air 
and rolled to the right, touching down again in a right bank, 
skidding across the runway toward the other Talon. It lifted 
off the runway again, striking the other jet with its landing 
gear. The impact caused the aircraft to roll and crash. Both 
pilots were killed instantly.

 The investigation found that Kincade, the instructor, did 
not take control of the aircraft as a “precarious situation” 
developed. Subsequently, Wilkie made incorrect flight con-
trol inputs, prematurely initiating an aerodynamic braking 
maneuver immediately after touching down. This caused 
the aircraft to jump back into the air, and Wilkie applied 
and held right rudder to avoid the edge of the runway. The 
combination caused the aircraft to roll and yaw, putting it 
on a “collision course” with the other plane. 

Wilkie’s family objected, noting it did not mention the 
reduced requirement for formation landings.

 “Because formation landings are no longer used by front-
line combat aircraft, they should have been removed from 
the T-38 training syllabus years ago,” they said in a statement.

 Rep. Scott Peters (D-Calif.) conveyed the family's concerns 
in a letter to AETC boss Lt. Gen. Brad Webb, and called on the 
Air Force to ground all T-38C flights and to stop formation 
landing training.

“We all acknowledge the inherent dangers involved in 
being an Air Force pilot," Peters said in a statement. "But if 
these planes are too old to be safe, then let’s get safer ones."

While AETC has adjusted the syllabus, the command 
maintains the T-38 fleet is healthy and ready for current pilot 
training. The T-38C, the model involved in the mishap, has 
had 14 Class A mishaps, resulting in eight fatalities since 
1998.                     J
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ONE-enabled laptops that connect to classi�ed DOD networks 
and Air Force cloud storage. DeviceONE is part of the Air Force’s 
networking vision known as the Advanced Battle Management 
System.

 �e Air Force Research Laboratory (AFRL) developed Devi-
ceONE through its SecureView classi�ed networking program, 
which has been deployed to more than 12,000 users across the 
U.S. government since 2011. �e jump kits are a combination 
of a virtual desktop that stores classi�ed information, a network 
that lets users access the data from almost anywhere, and a 
commercial laptop. Materials cost less than $2,500 per person, 
according to AFRL.

Roper said key leaders would be among the �rst to receive a 
DeviceONE unit, which ideally would let users work from home 
rather than go into an o�ce to handle secret-level information 
on specialized computers or in a Sensitive Compartmented 
Information Facility. Other units would be spread among USAF 
program o�ces. 

“We’ve ordered 50 and have plans to order 400. We would like 
to order 4,000,” Roper told reporters in April. “We need funding 
to do that, and there are a lot of things that need funding.” 

As Air Force networks get more crowded, they also become 
more vulnerable to attack. Shwedo said DOD has seen a rise in 
“spear phishing,” or attempts to steal sensitive information by 
getting people to click on malicious links. �e department is 
getting better at understanding how those phishing attempts 
work and where they come from, Shwedo said. 

Sixteenth Air Force, home to the service’s cyber o�ensive and 
defensive units, is keeping an eye out for disinformation and 
stressing the need for cyber hygiene to avoid getting hacked 
at home. 

Over the past few years, the Air Force has begun outsourcing 
IT services at bases across the country to companies such as 
Microsoft, AT&T, and Accenture, so those Airmen could instead 
focus on cyber defense. Hatcher did not answer whether the Air 
Force could need to grow its cybersecurity workforce to accom-
modate future remote work, but noted that the service wants to 
�nd people who are digitally savvy in general. 

Looking ahead, some o�cials believe the current crisis will 
spur a greater focus and higher spending on IT. Roper believes 
spending more on IT will make the Air Force more e�cient and 
ultimately help save money, telling reporters IT “will not be that 
side gig for us anymore.”

Lessons learned from the pandemic can accelerate the 
Air Force’s Enterprise IT-as-a-Service (EITaaS) e�ort to bring 
commercial companies in to manage IT at more bases, as well 
as its “Bring Your Own Approved Device” e�ort to work from 
any mobile device, anywhere. Now that they are getting a better 
sense of what works and what doesn’t, leaders are identifying 
how certain aspects of telework can be improved and made 
permanent. 

Equally important is the culture that a good teleworking 
enterprise creates. Working from home means having to con-
stantly split time between a job, taking care of family and pets, 
and managing a healthy work-life balance. �e Air Force wants 
to build a culture that says it’s OK to stop working at 5 p.m., that 
it understands your kids need you, and not to worry if your cat 
hops into a teleconference.

“It gives us an opportunity to give some more autonomy to our 
people, to be a symbol of empowerment and trust, to help people 
balance their working lives with their personal lives, and mix 
those in a way that I think is attractive to a lot of the generation 
of people that we are trying to keep and stay in the Air Force,” 
Hinote said.                                                                                                        J

Before the pandemic, the Air Force averaged 4,500 VPN 
sessions a day, with a maximum capacity of around 9,000 
sessions. �at has jumped to 93,000 sessions per day and a 
maximum capacity of 240,000. By the end of May, users at 
overseas bases should have the capacity for another 200,000 
connections through a partnership with the Defense Informa-
tion Systems Agency. 

For Air National Guard and Air Force Reserve members, daily 
connectivity has grown from about 800 sessions to around 7,000.

“�e �rst week was rough. If you weren’t logged on early, you 
weren’t getting on until ... afternoon. … Now, I rarely have an 
issue getting on. It’s slower during the morning peak, but still 
functional,” said an Air Force o�cer who requested anonymity 
to speak candidly. “You have to have a DOD-issued laptop. … 
Most people don’t have one, which limits their access because 
a lot of DOD websites require VPN access.”

VPNs let Air Force employees access O�ce 365 through a 
program known as Cloud Hosted Enterprise Services, or CHES. 
It opened to 600,000 users in October, and is expanding this year 
to add 110,000 users in the Air National Guard and the D.C. area. 

While CHES is permanent, it’s not mobile-friendly and is 
available only to people with a certain ID card. Users can’t 
record audio or video meetings, and CHES limits interaction 
between Pentagon agencies. So the Pentagon came up with a 
temporary solution for the entire DOD known as Commercial 
Virtual Remote (CVR), which launched March 27.

“CVR provides users with a temporary Microsoft [O�ce 365] 
collaboration suite solution, consisting of tools such as Teams, 
SharePoint, Word, Excel, PowerPoint, and Microsoft OneDrive 
cloud storage capability,” according to an Air Force document 
explaining the di�erences between CVR and CHES.

CVR can be accessed from any device, without a VPN con-
nection or a service member ID, and o�ers voice, video chat, 
�le sharing, and more. It’s now available to 740,000 Air Force 
accounts.

Fay said CVR let him host a “seamless” tabletop exercise 
with more than 100 people around the globe using video con-
ferencing with breakout rooms. Others are using teleworking 
software for everything from change-of-command ceremonies 
to industry days to digital happy hours. 

But, there’s a hitch: CVR expires in September.
“�is service will only be accessible for the length of the 

COVID-19 crisis (six months). �e licenses will expire on 15 
Sept. 2020, at which time all teams, chats, channels, and �les 
saved in the CVR environment will be erased and sanitized,” the 
document said. “�ere will be NO enterprise mass migration 
of data—users will be responsible for data migration and will 
receive an email at least two weeks prior to termination of the 
CVR environment to do so.”

�at prospect is dissuading some Airmen from embracing 
software that could make their lives easier in the short-term.

“At this point, if it’s going to be only a temporary thing, I won’t 
use it,” the Air Force o�cer said. “Not worth the e�ort to transi-
tion to something that’s going to disappear in a couple months.”

Brig. Gen. Chad Raduege, Air Combat Command’s chief 
information o�cer and director of cyberspace and information 
dominance, calls that feeling “app fatigue.” CVR is unifying the 
armed forces, he said, and the Air Force owes it to its Airmen 
to continue CVR past the pandemic and stop jumping from 
software to software.

ACC has communicated that message to Air Force leaders, 
and Hatcher said the Pentagon is reevaluating its plan for CVR.

 Hardware solutions are also in the mix. Air Force acquisition 
boss Will Roper wants to provide as many as 4,000 Device-
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Samuel Robert Johnson, who represented Texas in the 
House of Representatives for 28 years, was the last 
Korean War veteran to serve in Congress, and was a 
Prisoner of War in North Vietnam for seven years, died 
May 27 at age 89.

Johnson was born in San Antonio and grew up in Dallas. 
While at Southern Methodist University, he joined the ROTC. 
Activated for Korea, he earned his wings shortly after earning 
his business degree in 1951.

He �ew F-86s out of Suwon, Korea, achieving one kill—a MiG-
15—over the Yalu River in May 1953. Nearly out of gas, he glided 
some 80 miles to Kimpo Air Base, landing just before �aming 
out. He �ew 62 total missions in Korea, and was also credited 
with one probable MiG kill and one damaged.

Johnson ranks among the few members of Congress to have 
fought in combat. During 29 years in the Air Force, he �ew com-
bat missions in both the Korean and Vietnam Wars, receiving 
two Silver Stars and one Bronze Star Medal with Valor, among 
numerous other awards. He endured nearly seven years as a 
POW in Hanoi. 

Following the Korean War, Johnson was an instructor at Nellis 
Air Force Base, Nev., and was selected to �y with the �under-
birds. He �ew F-100s with the team for two years, as solo and 
then slot, performing demonstrations around the world. In a 
2013 oral history, Johnson said he frequently created a sonic 
boom to open the show, but was ordered to stop when he once 
“broke every window” on the Mississippi coast, and it “cost the 
Air Force about $100,000.”

He was assigned �ghter duties in France and the U.K., and 
returned to Nellis as director of operations and training, where 
he wrote gunnery manuals with John Boyd. During the Cuban 
Missile Crisis, he was detached for a potential invasion of Cuba, 
after completing jump training at the Army’s airborne school. 
Johnson’s assignment was to parachute into Cuba and stand up 
a captured air base. �e invasion did not proceed.

During the Vietnam War, Johnson �ew the F-4 Phantom II 
out of �ailand. On April 16, 1966, during his 25th mission in 
theater, Johnson was tasked to hit an anti-aircraft battery and 
truck park. After several low-level runs, Johnson’s jet was hit by 
enemy �ak and he was forced to eject.

Captured by the North Vietnamese, he was a Prisoner of 
War for seven years; half that time in solitary con�nement. He 
sustained a broken back, broken arm, and dislocated shoulder 
when he ejected. His wounds were never properly treated by 
his captors, and he endured lasting debilitation. Johnson was 
tortured by the North Vietnamese, put in leg irons every night, 
and endured starvation. His de�ance earned him extra harsh 
treatment and isolation from other prisoners.

He communicated with them at Hoa Lo Prison—better known 
as the “Hanoi Hilton”—by tapping on walls with a tin cup.  

In 1969, throughout the Apollo 11 mission to the moon, Buzz 
Aldrin—a fellow classmate of Johnson’s and lifelong friend—
wore a silver POW bracelet with Johnson’s name on it. Aldrin 
later said that he saw Southeast Asia on the return to Earth and 
prayed for Johnson, who was unaware of the moon landing.   

In 1971 Johnson, learned of the “Son Tay Raid”—an attempt 
to rescue POWs from a nearby camp—from a tiny roll of mi-
cro�lm embedded in a lollipop the North Vietnamese had 
allowed through in a parcel from home. It was a New York Times 

account explaining that the rescue had not succeeded because 
the POWs there had been unexpectedly moved. �e story drew 
world attention to the POWs’ plight and the North Vietnamese 
eased conditions for some, explaining the parcels. Johnson later 
recounted, “We knew then that our country had not forgotten 
us.” He was released with other POWs on Feb. 12, 1973.

He returned to USAF service, and in 1974 earned a Master’s 
degree from George Washington University. In 1979, he retired 
from the Air Force.

Johnson then went into business as a home builder. In 1984, 
he was elected to the Texas legislature, serving seven years.

He won the �rst of seven elections to the U.S. House of Rep-
resentatives in 1991. In 1998, he formed the House Air Force 
Caucus, along with Reps. Cli� Stearns (R-Fla.) and Joseph Pitts 
(R-Pa.), promoting a larger and more robust Air Force. He helped 
pass the 2003 Military Family Tax Relief Act, which reduced the 
taxes of service members and increased bene�ts to survivors of 
those killed on Active duty.

�e conservative Johnson championed lower taxes and spon-
sored legislation to delay Social Security bene�ts by two years. 
He also promoted deregulation of the oil industry. He served 
on the Ways and Means Committee, was chairman of the Social 
Security subcommittee, and also sat on the Joint Committee on 
Taxation. He was a member of caucuses for immigration reform, 
pension reform, and sportsmen.

In 2015, Johnson came to the defense of Sen. John McCain—a 
19-month cellmate at the Hanoi Hilton, after Donald Trump 
said McCain wasn’t a hero just because he had been captured.

Johnson said, “Diminishing the courage and patriotism it 
takes to leave your family, face the enemy, and even—God 
forbid—endure wartime torture has no place in a post-Vietnam 
America. Every single faithful veteran—whether they are alive, 
no longer with us, a POW, or MIA—deserves our utmost respect 
and support.”

�ough he pledged to stay only 12 years in Congress, Johnson 
wound up serving more than twice that long. Days after winning 
his 13th full term in 2016, Johnson announced he would not 
seek re-election. At his retirement, he was the last Korean War 
vet and last Vietnam POW to serve in Congress. He was also the 
oldest member of the House.

His autobiography, published in 1992, was titled “Captive 
Warriors: A Vietnam POW’s Story.”

In 2013, AFA recognized Johnson with its Lifetime Achieve-
ment Award. In 2018, he donated some of his prisoner-of-war 
relics, including the tin cup, to the Smithsonian.

AFA President Lt. Gen. (Ret.) Bruce Wright said Johnson 
“left us with an incredible example for leadership, character, 
and courage in the most daunting of lifetime challenges—from 
combat �ghter pilot to Hanoi POW to Capitol Hill.”                    J

Samuel Robert Johnson, 1930-2020
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Johnson on the 
wing of an F-86 
in Korea. He 
flew 62 missions 
in the Korean 
War and was a 
POW for seven 
years during the 
Vietnam War.

By John A. Tirpak
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Thousands of Airmen Volunteer to Join Space Force
 By Rachel S. Cohen

More than 8,500 Airmen applied to formally trans-
fer into the Space Force in May and Space Force of-
�cials expect to select about 6,000 of them—satellite 
operators, intelligence analysts, cyber professionals, 
and others—to join the service for initial two-year 
terms, the service announced. Applicants will hear 
back in July about selection boards and other next 
steps.

“I am incredibly proud of the men and women who 
made the bold decision to volunteer to join the U.S. 
Space Force and defend the ultimate high ground,” 
said Gen. Jay Raymond, the Chief of Space Operations. 

�e Space Force expects to grow to about 15,000 
service members. 

�e initial transfer period opened May 1 to allow 
Active-duty Air Force o�cers, as well as enlisted 
members in existing space careers and certain other 
jobs, to formally join the Space Force. 

�ose selected will take their oaths in phases, 
starting with space operators in September. 

Other career �elds must wait until February 2021 
to join, and members of the Army or Air Force space 
community may have to wait until 2022. A limited number may 
be allowed in sooner.  An internal Army survey found most 
Active-duty Army space o�cers would switch into the Space 
Force, SpaceNews reported.

Still unclear is the potential for a future Space Reserve or 
Guard force. �e Pentagon has not yet decided whether to 

pursue a reserve component for space. “Air Guard and Air Force 
Reserve units executing space missions are currently aligned 
to the Space Force, and will continue supporting Space Force 
missions in this status while the future of the reserve component 
for the Space Force is determined,” the Space Force said June 9. 

As for civilian employees, their status is unchanged.             J

�e Air Force is looking for “novel” approaches to a new 
class of faster and longer-range air-to-air missiles, according to 
a request for information released May 5, but it’s not clear how 
these new weapons would complement several existing new 
dog�ght missile programs. 

�e solicitation, released by Air Force Materiel Command’s 
Air Force Research Laboratory, at the Eglin weapons directorate, 
seeks industry ideas for technologies applicable to new dog�ght 
missiles, which presumably would improve or replace the cur-
rent generation of AIM-120 AMRAAM and AIM-9X Sidewinder, 
and complement the secretive AIM-260 Joint Advanced Tactical 
Missile. �e AFRL wants companies to indicate their interest to 
work on the project by June 18. 

�e new missiles must �t inside the weapon bays of �fth-gen-
eration �ghters and not exceed 156 inches, according to the 
notice. AFRL is willing to consider single or multi-stage rocket 
motors, or an air-breathing system, but is keenly interested in 
“multi-pulse solid rocket motors” that can be throttled, along 
with innovative “propellants, grain con�gurations, cases, and 
liners.” �e Air Force wants a missile faster than the ones it 
has already, with “compact design” warheads having “high 
single-shot probability of kill.” It wants “novel” airframes and 
compact control systems, advanced battery technology, and 
ultra-capacitors in the power system. 

Members of the 45th Operations Group, 45th Space Wing, Detachment 
3, participate in an exercise on Nov. 20, 2019, in the Support Operations 
Center at Patrick Air Force Base, Fla.  
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Members of a Maintenance Group Weapons Standardization 
team prepare a AIM-9X Sidewinder missile that will be used 
during a live-fire test at Holloman Air Force Base, N.M.
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By John A. Tirpak

The Search for Faster, 
Longer-Range, Air-to-Air Missiles

�e Air Force will also consider “novel carriage and release 
concepts,” and wants “advanced power delivery” and “advanced 
data transmission.” 

Key considerations for the new weapons, include technical 
feasibility, performance, resource availability, cost, and man-
ufacturability.                                                                                             J
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�e service began soliciting aircraft in May and plans to 
award contracts to the winning designs by the end of the sum-
mer, Advanced Aircraft Program Executive O�cer Col. Dale 
White told Air Force Magazine. Chosen drones will then head 
into experiments to show o� what they can do. White did not 
say how many airframes the service plans to buy.

O�cials envision Skyborg as an unmanned aircraft that 
would take direction from �ghter jets and its own arti�cial 
intelligence in combat. Skyborg could �y ahead for reconnais-
sance or carry out airstrikes without endangering the manned 
aircraft, and it could ferry around a box that allows planes 
with di�erent communications systems to talk to each other.

Skyborg should also be able to autonomously avoid other 
aircraft, terrain, obstacles, and hazardous weather, and take o� 
and land on its own, the service said in March 2019.

�e Air Force hopes Skyborg’s manned-unmanned team-
ing will give it an edge over other advanced militaries, even if 
USAF misses its goal of growing to 386 squadrons. �e next Air 
Force Chief of Sta� Gen. C.Q. Brown Jr. recently told senators 
the Valkyrie will o�er pilots greater situational awareness and 
strike capability. 

While the Air Force says it has not settled on a single aircraft 
that will become Skyborg, it often touts Kratos Defense’s XQ-
58A Valkyrie as a top contender. Valkyrie is a joint venture 
between the Air Force Research Laboratory and Kratos to 
develop comparatively cheaper drones that can assist more 
advanced aircraft and are easily replaceable if lost. �e XQ-
58A �nished its fourth �ight test in January, and is slated to �y 
in the Air Force’s next Advanced Battle Management System 
experiment later this year. 

USAF may also look into designs such as the “loyal wing-
man” combat drone Boeing created for the Royal Australian 
Air Force. A Lockheed Martin spokeswoman told Air Force 
Magazine the company plans to submit a bid “leveraging the 
leading-edge approaches Skunk Works is known for.” MQ-9 
Reaper manufacturer General Atomics declined to comment. 

Skyborg is one of three AFRL “vanguard” initiatives that 
are trying to speed the time it takes to go from research to 
operational use. �e Air Force is asking for $157.6 million 
across its three vanguard programs in �scal 2021, and seeks 
a $25 million plus-up for Skyborg through the unfunded 
priorities list.

�e service has said it wants Skyborg ready for operations 
by the end of 2023.                                                                                  J

The XQ-58A Valkyrie during a test flight on June 11, 2019. 
The experimental unmanned airplane is a top contender to 
become USAF's Skyborg.
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USAF Launches Search 
for ‘Skyborg’ Drones
By Rachel S. Cohen

�e X-37B spaceplane embarked on its sixth mission from 
Cape Canaveral Air Force Station, Fla., on May 17.

�e secretive, unmanned orbital test vehicle, which will 
launch on a United Launch Alliance Atlas V rocket, is notching 
new milestones as it matures. Its �fth mission was its longest 
to date, ending Oct. 27, 2019, after 780 days on orbit. Now, it 
will take a new approach to bringing experiments to space.

“�is sixth mission is a big step for the X-37B program,” 
said Randy Walden, who runs the Air Force Rapid Capabilities 
O�ce. “�is will be the �rst X-37B mission to use a service 
module to host experiments. �e incorporation of a service 
module on this mission enables us to continue to expand the 
capabilities of the spacecraft and host more experiments than 
any of the previous missions.”

Aiding this slate of experiments is the FalconSAT-8, a small 
satellite provided by the U.S. Air Force Academy (USAFA) 
and Air Force Research Laboratory. FalconSAT-8 is carrying 
�ve payloads that USAFA will operate while in space, the Air 
Force said.

 Experimental payloads include an ion thruster propulsion 
system known as the MEP; an antenna made of synthetic ma-
terials that o�er more power in a smaller package; a carbon 
nanotube experiment that looks at radio frequency perfor-
mance under varying stress in orbit; an attitude control and 
energy storage experiment; and another to vet a low-cost star 
camera for the Air Force Institute of Technology.

Once the dishwasher-size satellite separates from the space-
plane, cadets will monitor its performance in orbit and track 
how the experiments are faring. Running each FalconSAT over 
the course of a system’s lifetime gives students a peek into a 
possible future job as a satellite operator in the Space Force.

“In addition, two National Aeronautics and Space Admin-
istration experiments will be included to study the results of 
radiation and other space e�ects on a materials sample plate 
and seeds used to grow food,” the Air Force said. “Finally, the 
U.S. Naval Research Laboratory will transform solar power 
into radio frequency microwave energy, which could then be 
transmitted to the ground.”

�ese experiments are also notable because they are un-
classi�ed, indicating the public may learn more about the 

Encapsulated 
X-37B Orbital Test 
Vehicle for United 
States Space 
Force-7 mission 
at an undisclosed 
location May 6.

By Rachel S. Cohen

USAF'S Shadowy X-37B 
Spaceplane Heads Back to Orbit
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For the �rst time since the early days of the war in Afghani-
stan, Air Forces Central Command (AFCENT) is not providing 
a regular update on the number of airstrikes in that theater, or 
from ongoing operations in Iraq and Syria.

AFCENT said it is not posting the monthly airpower summa-
ries because they could “adversely impact ongoing discussions 
with the Taliban regarding Afghanistan peace talks.”

■ The War on Terrorism
Casualties:

As of  June 1, 2020, 93 Americans had died in Operation 
Freedom’s Sentinel in Afghanistan, and 97 Americans had 
died in Operation Inherent Resolve in Iraq, Syria, and other 
locations.

�e total includes 186 troops and four Defense Depart-
ment civilians. Of these deaths, 87 were killed in action 
with the enemy, while 103 died in noncombat incidents.

�ere have been 570 troops wounded in action during 
OFS and 230 troops in OIR.

Two Active-duty Airmen assigned to the 319th Reconnaissance 
Wing at Grand Forks Air Force Base, N.D., are dead following an 
early morning shooting June 1 at the base, according to an Air 
Force statement. They were identified as Airman 1st Class Nata-
sha Raye Aposhian, 21, and Airman 1st Class Julian Carlos Torres, 
20. Aposhian’s parents told Stars and Stripes their daughter was 
a victim of domestic violence. 

“Our community has been through a lot in recent days, and 
weeks, and months. We’d like to ask for your continued patience 
and understanding as we work through the next of kin notifica-
tions,” 319th Reconnaissance Wing Commander Col. Cameron 
Pringle said during a press conference. “We will care for our Air-
men, their families, and our community. We will get the mission 
done, because we are the warriors of the North, and we will get 
through this together.”

The shooting, which is believed to be an isolated incident, oc-
curred around 4:30 a.m. on June 1. “Let me be clear, our installa-
tion is safe,” Pringle added.

The Air Force Office of Special Investigations is conducting an 
investigation and mental health experts are on scene “to care for 
those impacted,” the service said. J

Two Airmen Shot Dead at 
Grand Forks Air Force Base

AFCENT Stops Releasing Airstrike
Details as Taliban Talks Continue

By Brian W. Everstine

Since at least 2012, the command has posted monthly updates 
online with the tally of the number of weapons released, as well 
as the number of mobility and intelligence, surveillance, and 
reconnaissance sorties. At one time, the command posted more 
detailed summaries daily.

Since Operation Inherent Resolve began in 2014, AFCENT 
added monthly sortie and strike totals for coalition aircraft in 
Iraq and Syria.

�e last summary, which was posted in February—the same 
month as U.S. and Taliban o�cials announced a deal to end 
the war—showed a high operational tempo in the country. U.S. 
aircraft in Afghanistan that month released 360 weapons, the 
second highest February total in at least 11 years.

Despite the deal, Pentagon o�cials say the pace of violence 
remains high in Afghanistan. Defense Secretary Mark Esper said 
May 4, there “has not been a reduction in violence from the Tal-
iban side,” though the attacks have solely been on Afghan forces 
and not U.S. troops. Pentagon spokesman Jonathan Ho�man 
said May 1 the U.S. will continue to conduct defensive attacks 
to help Afghan partners.                                                                           J

Highest Number of  USAF Sexual 
Assault Reports in 14 Years
By Amy McCullough

�e number of sexual assault reports in the Air Force in-
creased 9 percent in �scal 2019 from the year before—the “great-
est number of reports” received since the service’s Sexual Assault 
Prevention and Response Program launched 14 years ago.

Overall, the military services saw a 3 percent increase in 
reports, with the Department of Defense receiving a total of 
7,825 reports in 2019 compared to 7,623 reports in 2018, ac-
cording to the 2019 Department of Defense Annual Report on 
Sexual Assault in the Military. �e Air Force received a total of 
1,683 total reports in 2019, including 1,161 unrestricted and 
522 restricted reports.

“�e Air Force Sexual Assault Prevention and Response 
Program continuously seeks to reduce sexual assault and 
increase victim reporting, thereby narrowing the gap between 
the prevalence rate and the number of incidences reported,” 
John Fedrigo, the service’s principal deputy assistant secretary 
for manpower and reserve a�airs, wrote in the report. “While 
the latest prevalence survey [conducted in 2018] … showed 
that sexual assault increased from previous survey iterations, 
the Air Force remains con�dent that the increase in victim 
reporting between FY18 and FY19 demonstrates the positive 
impact of our Sexual Assault and Response Program.” 

�e 2019 report includes reporting information, feedback 
from focus groups, climate surveys, and updates to DOD’s over-
all e�orts to eliminate sexual assaults. It indicates that military 
culture is slowly heading in the right direction, according to the 
report, but it does not indicate an increase in prevalence, which 
is only measured in even numbered years.

�e DOD report says the Air Force has made “signi�cant 
progress toward sexual assault prevention,” and it praised 
leadership and e�orts to develop a prevention workforce.    J

By Amy McCullough

X-37B as space operations and research are increasingly in 
the spotlight. �e spaceplane is unique because it brings 
experiments back to Earth and redeploys with more, instead 
of leaving them on orbit.

An X-37B landing was featured in the Space Force’s �rst 
recruitment ad that was released May 6, shortly after the 
new service began accepting formal transfer applications 
from Airmen.

�e spaceplane has spent seven years and 10 months on 
orbit in total, and about three times as long in space during 
the past two missions as it was designed for. �e Air Force is 
evaluating whether to replace the two vehicles.                       J
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Numbered Air Forces
Numbered Air Forces (NAFs) are subordinate to major commands. Those that support Unified Combatant Commands are designated Component 
Numbered Air Forces (C-NAFs).  

1st Air Force/AFNORTH—Supports U.S. Northern Command 
to ensure air defense of continental United States
3rd Air Force—Supports U.S. European Command/U.S. 
Africa Command
7th Air Force—Supports U.S. Forces Korea 
8th Air Force/Air Forces Strategic—Supports U.S. Strategic 
Command and is responsible for all USAF bombers
12th Air Force/AFSOUTH—Air component of U.S. Southern 
Command 
U.S. Air Forces Central/AFCENT3—Supports U.S. Central 
Command 

C-NAFs

4th Air Force—Supports AFRC
5th Air Force4—Supports PACAF 
9th Air Force—Designed to be a deployable, operational-
level Joint Task Force
10th Air Force—Supports Air Force Reserve units nationwide 
11th Air Force—Provides forces to PACAF
16th Air Force—Information warfare operations
18th Air Force4—Operational component of Air Mobility 
Command 
19th Air Force—Trains aircrews for manned and unmanned 
aircraft; air battle managers; and weapons directors  
20th Air Force—Responsible for ICBMs and nuclear opera-
tions support for Air Force Global Strike Command 
22nd Air Force—Responsible for AFRC C-130 and WC-130 
units operated by Air Mobility Command1For a list of NAF-equivalent centers, see AFMC listing in the majcom section

NAFs

2312 operational and ~ 3,000 support squadrons

2nd Air Force—Part of AETC, responsible for all USAF 
non-flying technical training

HH

Groups 
(~700)

DEPARTMENT OF THE AIR FORCE
The U.S. Air Force and U.S. Space Force are distinct military services contained within a single Department. Each service is headed by a Chief of Staff/Chief of 
Space Operations, who is responsible for manning, training, and equipping the force. The two services can be viewed as parts of the same pyramid, with each 
echelon of each service falling in parallel under a single Department Secretary at the top. Details about the long-term makeup of the Space Force had not yet been 
decided at press time. How the Department and its two services stack up:

Function-based Major Commands and Reserve Components
Air Combat Command (ACC)
Air Education and Training Command (AETC)
Air Force Global Strike Command (AFGSC)
Air Force Materiel Command (AFMC)
Air Force Reserve Command (AFRC)
Air Force Special Operations Command (AFSOC)
Air Mobility Command (AFMC)
Air National Guard (ANG)

HHHH

HHH

HHHH

HHHH

HHH

HHH

HHHH

HHH

Secretary of the Air Force
Civilian leadership of Department 
of the Air Force

HHHH

HHHH

Geographic-based Major Commands   
Pacific Air Forces (PACAF)
United States Air Forces in Europe-Air 
Forces Africa (USAFE)

Secretary

Staff

Operations &
 SupportSquadrons2 Squadron Equivalents 

Wings 
(149)

Wing Equivalents 
(5)

Numbered Air Forces 
and Centers 

(16)1

Major Commands 
and Reserve 

Components (10)

Headquarters

Major
 Command

 Equivalents 
(3)

Chief Master 
Sergeant 

of the 
Air Force 

USAF Headquarters
Chief of Staff 

General 
Staff  

Chief of Space Operations 

Senior Enlisted 
Advisor to U.S. 
Space Force 

General 
Staff  

USSF Headquarters

4Also supports Unified Combatant Commands

3AFCENT is officially a “Named Air Force”

(H) Stars indicate commander's rank.
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USAF TOTAL FORCE END STRENGTH
(As of Sept. 30, 2019)

		  2012	 2013	 2014	 2015	 2016	 2017	 2018	 2019	 2020	 2021
Air Force Active Duty
Officers	 64,932	 64,806	 62,349	 61,004	 60,961	 61,597	 62,640	 63,902	 64,412	 64,640
Enlisted		  263,964	 261,976	 250,104	 246,322	 252,762	 256,983	 258,978	 263,976	 265,410	 265,060
Cadets		  4,022	 3,912	 3,879	 4,031	 4,160	 4,207	 4,262	 4,223	 4,000	 4,000
Total Air Force Active Duty		  332,918	 330,694	 316,332	 311,357	 317,883	 322,787	 325,880	 332,101	 333,822	 333,700

Civilian Personnel
Direct Hire (excluding technicians)	 	 142,047	 141,496	 129,120	 129,985	 131,965	 140,116	 135,879	 139,536	 142,549	 149,797
Air National Guard Technicians		  22,859	 22,568	 22,225	 23,448	 23,044	 22,542	 21,705	 17,502	 13,343	 10,790
Air Force Reserve Command Technicians		  10,366	 9,277	 10,429	 8,501	 8,384	 7,872	 7,648	 7,714	 8,938	 7,947
Total Direct Hire		  175,272	 173,341	 161,774	 161,934	 163,393	 170,530	 165,232	 164,752	 164,830	 168,534
Indirect Hire		  6,714	 6,501	 4,823	 4,090	 3,704	 4,570	 4,202	 4,190	 3,973	 3,975
Total Civilian Personnel		  181,986	 179,842	 166,597	 166,024	 167,097	 175,100	 169,434	 168,942	 168,803	 172,509

Air National Guard
Selected Reserve Officers		  14,598	 14,731	 15,024	 15,084	 14,593	 15,257	 15,401	 15,495	 14,986	 15,146
Selected Reserve Enlisted		  90,791	 90,977	 91,356	 90,644	 90,907	 90,413	 92,068	 91,702	 92,714	 92,954
Total ANG		  105,389	 105,708	 106,380	 105,728	 105,500	 105,670	 107,469	 107,197	 107,700	 108,100

Air Force Reserve Command
Selected Reserve Officers		  14,303	 14,060	 13,817	 13,937	 14,896	 13,672	 13,716	 14,042	 14,783	 14,826
Selected Reserve Enlisted		  57,125	 56,853	 55,967	 54,557	 54,304	 55,126	 54,987	 55,347	 55,317	 55,474
Total AFRC Selected Reserve		  71,428	 70,913	 69,784	 68,494	 69,200	 68,798	 68,703	 69,389	 70,100	 70,300
Individual Ready Reserve Officers		  11,222	 11,222	 11,222	 7,302	 7,492	 7,492	 6,593	 7,631	 7,631	 7,631
IRR Enlisted		  24,271	 24,271	 24,271	 29,449	 29,359	 29,359	 21,801	 20,683	 20,683	 20,683

Total AFRC IRR		  35,493	 35,493	 35,493	 36,751	 36,851	 36,851	 28,394	 28,314	 28,314	 28,314

Total AFRC		  106,921	 106,406	 105,277	 105,245	 106,051	 105,649	 97,097	 97,703	 98,414	 98,614

Total Ready Reserve		  212,310	 212,114	 211,657	 210,973	 211,551	 211,319	 204,566	 204,900	 206,114	 206,714

PEOPLE

Requested 

		  2012	 2013	 2014	 2015	 2016	 2017	 2018	 2019	 2020	 2021
Active-Duty Military									         	       Estimate 

Air Force		  333	 331	 316	 311	 317	 323	 326	 328	 333	 334
Army		  550	 532	 508	 491	 475	 476	 476	 484	 480	 486
Marine Corps		  198	 196	 188	 184	 184	 185	 186	 186	 186	 184
Navy		  318	 324	 326	 328	 325	 324	 330	 337	 341	 348
Space Force											           6
Full-time Guard and Reserve		  77	 77	 77	 76	 76	 75	 79	 83	 87	 90
Total		  1,476	 1,460	 1,415	 1,390	 1,378	 1,382	 1,397	 1,422	 1,427	 1,442	
Guard and Reserve (Selected Reserve)										        
Air National Guard		  105	 106	 105	 106	 106	 106	 107	 107	 108	 108
Air Force Reserve		  71	 71	 67	 68	 69	 69	 69	 69	 70	 70
Army National Guard		  358	 358	 354	 350	 342	 344	 335	 336	 336	 337
Army Reserve		  201	 198	 195	 199	 198	 194	 189	 191	 190	 190
Marine Corps Reserve		  40	 40	 39	 39	 38	 39	 39	 38	 39	 39
Navy Reserve		  65	 62	 59	 57	 58	 58	 59	 60	 59	 59
Total		  846	 835	 819	 819	 812	 802	 797	 801	 801	 802
Appropriated-fund civilian (full-time equivalents)										        
Air Force		  178	 178	 180	 167	 166	 167	 170	 172	 174	 173
Army		  275	 256	 207	 206	 195	 191	 248	 251	 192	 198
Navy/Marine Corps		  213	 208	 193	 199	 204	 206	 209	 218	 219	 221
Defense Agencies		  134	 129	 189	 187	 189	 191	 193	 216	 221	 214
Total		  800	 773	 756	 758	 755	 756	 761	 796	 807	 806

Totals may not add up due to rounding
Sources: Defense Manpower Data Center: Number of Military and DOD Appropriated Fund (APF) Civilian Personnel Permanently Assigned; Office of the Under 
Secretary of Defense (Comptroller): National Defense Budget Estimates for 2021

U.S. MILITARY TOTAL FORCE END STRENGTH 
(In thousands, as of Sept. 30, 2019)

Enacted 
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ACTIVE-DUTY AIRMEN BY REGION
(As of Sept. 30, 2019)

REGIONS 1970 1980 1990 2000 2010 2017 2018 2019
US and its Territories 565,098 445,886 418,027 291,260 277,123 253,741 270,503 276,090
Europe 72,937 76,788 69,296 32,901 30,963 27,073 27,085 27,649
East Asia, Pacific 139,666 32,263 33,558 22,030 12,649 19,748 20,372 20,698
Africa, Mideast, S. Asia 608 674 376 8,972 891 14,417 450 2,076
Western Hemisphere 5,348 2,211 2,356 345 339 337 2,119 440
Other 7,692 147 11,620 146 12,231 7,471 1,138 1,096
Total 791,349 557,969 535,233 355,654 334,196 322,787 321,667 328,049

Data based on permanent assignments. Airmen deployed for operations in Afghanistan, Syria, and Iraq are included in U.S. (transients) and Other totals. 

 
Service Total %
Air Force 68,137 20.78%
O­icer 13,932 21.80%
Enlisted 54,205 20.53%

Army 73,317 15.26%
O­icer 16,543 17.90%
Enlisted 56,774 14.67%

Marine Corps 16,621 8.94%
O­icer 1,764 8.23%
Enlisted 14,857 9.03%

Navy 66,637 20.04%
O­icer 10,713 19.43%
Enlisted 55,924 20.16%

Total Active Duty 224,712 16.95%
O­icer 42,952 18.44%
Enlisted 181,760 16.63%

ARMED FORCES 
ACTIVE-DUTY OFFICER/ENLISTED

 1950 1960 1970 1980 1990 2000 2010 2017 2018 2019
O�icers          
Male 55,474 126,014 125,136 89,156 86,714 57,204 53,838 48,676 49,344 49,970
Percentage 97.30% 97.20% 96.40% 91.30% 86.70% 82.90% 81.30% 79.00% 78.80% 78.20%
Female 1,532 3,675 4,667 8,493 13,331 11,819 12,363 12,921 13,296 13,932
Percentage 2.70% 2.80% 3.60% 8.70% 13.30% 17.10% 18.70% 21.00% 21.20% 21.80%
Total O�icers 57,006 129,689 129,803 97,649 100,045 69,023 66,201 61,597 62,640 63,902
         
Enlisted          
Male 350,489 679,412 652,559 399,517 374,385 231,620 212,491 206,896 207,198 209,771
Percentage 98.90% 99.20% 98.60% 86.80% 86.00% 80.80% 80.70% 80.50% 80.00% 79.45%
Female 3,782 5,651 8,987 60,803 60,803 55,011 50,946 50,087 51,780 54,205
Percentage 1.10% 0.80% 1.40% 13.20% 14.00% 19.20% 19.30% 19.50% 20.00% 20.53%
Total Enlisted 354,271 685,063 661,546 460,320 435,188 286,631 263,437 256,983 258,978 263,976
          
Cadets          
Male 0 1,949 4,144 3,907 3,817 3,617 3,592 3,103 3,110 3,047
Percentage 0.00% 100.00% 100.00% 88.60% 87.30% 84.60% 78.80% 73.80% 73.00% 72.15%
Female 0 0 0 504 553 658 966 1,104 1,155 1,176
Percentage 0.00% 0.00% 0.00% 11.40% 12.70% 15.40% 21.20% 26.20% 27.00% 27.85%
Total 0 1,949 4,144 4,411 4,370 4,275 4,558 4,207 4,262 4,223

ACTIVE-DUTY AIRMEN MALE/FEMALE
(As of Sept. 30, 2019)

Sources: Defense Manpower Data Center: Table of Active Duty Females by Rank/Grade and Service (September 2019, amended March 18, 2020); Active Duty Military Personnel by Rank/
Grade (Sept. 30, 2019).
May not add due to rounding.

(As of Sept. 30, 2019)

(As of Sept. 30, 2019)

Source: Air Force Personnel Center   

   
RANK MALE FEMALE TOTAL
O�icers   
General 11 1 12
Lieutenant General 39 3 42
Major General 84 5 89
Brigadier General 128 16 144
Colonel 2,821 515 3,336
Lieutenant Colonel 8,165 1,612 9,777
Major 11,171 2,869 14,040
Captain 15,578 5,088 20,666
First Lieutenant 5,842 1,879 7,721
Second Lieutenant 6,131 1,944 8,075
Total 49,970 13,932 63,902
Enlisted   
Chief Master Sergeant 2,151 462 2,613
Senior Master Sergeant 4,246 1,133 5,379
Master Sergeant 21,044 5,447 26,491
Technical Sergeant 32,602 7,093 39,695
Sta­ Sergeant 50,174 11,370 61,544
Senior Airman 43,238 11,312 54,550
Airman First Class 41,980 13,186 55,166
Airman First Class 5,774 1,794 7,568
Airman Basic 8,562 2,408 10,970
Total 209,771 54,205 263,976
Academy Cadets 3,047 1,176 4,223
Total Personnel 262,788 69,313 332,101

ACTIVE-DUTY AIRMEN BY RANK
(As of Sept. 30, 2019)

Sources: Defense Manpower Data Center: Table of Active Duty Females by Rank/Grade and 
Service (September 2019, amended March 18, 2020); 
Active Duty Military Personnel by Rank/Grade (Sept. 30, 2019).

Monthly rates for assigned duty at the most populous Air Force bases, by total force, in each 
of the five states with the most Active-duty Airmen.
Sources: Analysis of data from the Defense Travel Management O­ice and the Defense 
Manpower Data Center.
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Military training instructors lead graduating Airmen onto the drill pad during a basic 
military training graduation ceremony at Keesler Air Force Base, Miss., May 15.
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ACTIVE-DUTY 
END STRENGTH

(As of Sept. 30, 2019)

YEAR NUMBER
1907 3
1908 13
1909 27
1910 11
1911 23
1912 51
1913 114
1914 122
1915 208
1916 311
1917 1,218
1918 195,023
1919 25,603
1920 9,050
1921 11,649
1922 9,642
1923 9,441
1924 10,547
1925 9,670
1926 9,674
1927 10,078
1928 10,549
1929 12 ,131
1930 13,531
1931 14,780
1932 15,028
1933 15,099
1934 15,861
1935 16,247
1936 17,233
1937 19,147
1938 21,089
1939 23,455
1940 51,165
1941 152,125
1942 764,415
1943 2,197,114
1944 2,372,292
1945 2,282,259
1946 455,515
1947 305,827
1948 387,730
1949 419,347
1950 411,277
1951 788,381
1952 983,261
1953 977,593
1954 947,918
1955 959,946
1956 909,958
1957 919,835
1958 871,156
1959 840,435
1960 814,752
1961 821,151
1962 884,025

 
 

YEAR NUMBER
1963 869,431
1964 856,798
1965 824,662
1966 887,353
1967 897,494
1968 904,850
1969 862,353
1970 791,349
1971 755,300
1972 725,838
1973 691,182
1974 643,970
1975 612,751
1976 585,416
1977 570,695
1978 569,712
1979 559,455
1980 557,969
1981 570,302
1982 582,845
1983 592,044
1984 597,125
1985 601,515
1986 608,199
1987 607,035
1988 576,446
1989 570,880
1990 535,233
1991 510,432
1992 470,315
1993 444,351
1994 426,327
1995 400,409
1996 389,001
1997 377,385
1998 367,470
1999 360,590
2000 355,654
2001 353,571
2002 368,251
2003 375,062
2004 376,616
2005 353,696
2006 348,953
2007 333,495
2008 327,379
2009 333,408
2010 334,196
2011 333,370
2012 332,918
2013 330,694
2014 316,332
2015 311,357
2016 317,883
2017 322,787
2018 325,880
2019 332,101
12020 333,822
22021 333,700

 MILITARY 
Active Duty Major Commands 
Air Combat Command 78,246
Air Education and Training Command 61,755
Air Force Global Strike Command 28,345
Air Force Materiel Command 16,718
Air Force Space Command* 9,947
Air Force Special Operations Command 15,352
Air Mobility Command 41,281
Pacific Air Forces 29,203
US Air Forces Europe-AFA 23,074
Field Operating Agencies (FOAs) 
Air Force Agency for Modeling and Simulation 7
Air Force Audit Agency 0
Air Force Cost Analysis Agency 11
Air Force Flight Standards Agency 114
Air Force Historical Research Agency 0
Air Force Inspection Agency 92
Air Force Legal Operations Agency 582
Air Force Manpower Analysis Agency 64
Air Force Medical Readiness Agency 156
Air Force Mortuary A�airs Operations 20
Air Force O�ice of Special Investigations 121
Air Force Operations Group 40
Air Force Personnel Center 687
Air Force Public A�airs Agency 62
Air Force Review Boards Agency 28
Air Force Safety Center 48
Air National Guard Readiness Center 33
Direct Reporting Units (DRUs) 
Direct Reporting Units (DRUs) 134
Air Force Operational Test and Evaulation Center 337
Air Force Reserve Command 61
U.S. Air Force Academy 241
Other 25,342
Total Strength 306,759

ACTIVE-DUTY PERSONNEL BY COMMAND 
(As of Sept. 30, 2019)

*On Dec. 20, 2019, the U.S. Space Force was established, 
and AFSPC was largely absorbed by the new service.

From 1907-1946, these 
Airmen were part of the 
U.S. Army. See p. 88 on 
organizational history.
1 Enacted
2 Requested
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MONTHLY MILITARY BASIC PAY
(E�ective Jan. 1, 2020)

YEARS OF SERVICE
PAY GRADE  < 2 2 3 4 6 8 10 12 14 16 18 20 22 24 26
O-10            16,442 16,442 16,442 16,442
O-9            15,546 15,771 16,094 16,442
O-8  11,000 11,360 11,600 11,666 11,965 12,463 12,579 13,052 13,188 13,596 14,186 14,730 15,093 15,093 15,093
O-7  9,140 9,565 9,761 9,917 10,200 10,480 10,803 11,125 11,448 12,463 13,320 13,320 13,320 13,320 13,388
O-6  6,931 7,615 8,114 8,114 8,145 8,495 8,541 8,541 9,026 9,884 10,388 10,891 11,177 11,468 12,030
O-5  5,778 6,509 6,959 7,044 7,326 7,494 7,864 8,135 8,486 9,023 9,278 9,530 9,817 9,817 9,817
O-4  4,985 5,771 6,156 6,242 6,599 6,983 7,460 7,832 8,090 8,238 8,324 8,324 8,324 8,324 8,324
O-3  4,383 4,969 5,363 5,847 6,128 6,435 6,634 6,961 7,131 7,131 7,131 7,131 7,131 7,131 7,131
O-2  3,788 4,313 4,968 5,136 5,241 5,241 5,241 5,241 5,241 5,241 5,241 5,241 5,241 5,241 5,241
O-1  3,287 3,422 4,136 4,136 4,136 4,136 4,136 4,136 4,136 4,136 4,136 4,136 4,136 4,136 4,136
O-3E    5,847 6,128 6,435 6,634 6,961 7,236 7,395 7,611 7,611 7,611 7,611 7,611
O-2E    5,136 5,241 5,408 5,690 5,908 6,070 6,070 6,070 6,070 6,070 6,070 6,070
O-1E    4,136 4,417 4,580 4,747 4,911 5,136 5,136 5,136 5,136 5,136 5,136 5,136

E-91       5,473 5,597 5,753 5,937 6,123 6,419 6,671 6,935 7,340
E-8      4,480 4,678 4,801 4,948 5,107 5,395 5,540 5,788 5,926 6,264
E-7  3,114 3,399 3,530 3,701 3,836 4,067 4,198 4,429 4,622 4,753 4,892 4,946 5,129 5,226 5,597
E-6  2,694 2,964 3,095 3,222 3,355 3,653 3,770 3,995 4,064 4,114 4,172 4,172 4,172 4,172 4,172
E-5 2,468 2,634 2,761 2,891 3,095 3,306 3,481 3,502 3,502 3,502 3,502 3,502 3,502 3,502 3,502
E-4  2,263 2,378 2,507 2,635 2,747 2,747 2,747 2,747 2,747 2,747 2,747 2,747 2,747 2,747 2,747
E-3  2,043 2,171 2,303 2,303 2,303 2,303 2,303 2,303 2,303 2,303 2,303 2,303 2,303 2,303 2,303
E-2  1,943 1,943 1,943 1,943 1,943 1,943 1,943 1,943 1,943 1,943 1,943 1,943 1,943 1,943 1,943
E-1  1,733 1,733 1,733 1,733 1,733 1,733 1,733 1,733 1,733 1,733 1,733 1,733 1,733 1,733 1,733

 Monthly Years of Service
 Rate as an Aviation O�icer
    $150 Two or fewer
 250 More than two
 800 More than six
 1,000 More than 10
 700 More than 22
 450 More than 24
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Pay  Monthly 
Grade    Rate
O-10 $150
O-9 150
O-8 150
O-7 150
O-6 250
O-5 250
O-4 250
O-3 175
O-2 150
O-1 150

ANNUAL PAY FOR FEDERAL CIVILIANS
(E�ective Jan. 1, 2020)

GENERAL SCHEDULE
Grade Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7 Step 8 Step 9 Step 10
GS-1 $19,543  $20,198  $20,848  $21,494  $22,144  $22,524  $23,166  $23,814  $23,840  $24,448 
GS-2 21,974 22,497 23,225 23,840 24,108 24,817 25,526 26,235 26,944 27,653
GS-3 23,976 24,775 25,574 26,373 27,172 27,971 28,770 29,569 30,368 31,167
GS-4 26,915 27,812 28,709 29,606 30,503 31,400 32,297 33,194 34,091 34,988
GS-5 30,113 31,117 32,121 33,125 34,129 35,133 36,137 37,141 38,145 39,149
GS-6 33,567 34,686 35,805 36,924 38,043 39,162 40,281 41,400 42,519 43,638
GS-7 37,301 38,544 39,787 41,030 42,273 43,516 44,759 46,002 47,245 48,488
GS-8 41,310 42,687 44,064 45,441 46,818 48,195 49,572 50,949 52,326 53,703
GS-9 45,627 47,148 48,669 50,190 51,711 53,232 54,753 56,274 57,795 59,316
GS-10 50,246 51,921 53,596 55,271 56,946 58,621 60,296 61,971 63,646 65,321
GS-11 55,204 57,044 58,884 60,724 62,564 64,404 66,244 68,084 69,924 71,764
GS-12 66,167 68,373 70,579 72,785 74,991 77,197 79,403 81,609 83,815 86,021
GS-13 78,681 81,304 83,927 86,550 89,173 91,796 94,419 97,042 99,665 102,288
GS-14 92,977 96,076 99,175 102,274 105,373 108,472 111,571 114,670 117,769 120,868
GS-15 109,366 113,012 116,658 120,304 123,950 127,596 131,242 134,888 138,534 142,180

Source: Defense Finance and Accounting Service

 Monthly Years of Service
 Rate as an Enlisted Flyer
 $225 Four or fewer
 350 More than four
 500 More than eight
 600 More than 14

AVIATION INCENTIVE PAY
(E�ective since Oct. 1, 2017)

HAZARDOUS DUTY INCENTIVE  PAY
(E�ective since Jan. 1, 2017)  

All Pay                                 Monthly 
Grades                               Rate 

Amounts have been rounded to the nearest dollar.
Basic pay for pay grades O-7 through O-10 is limited to $16,442. Basic pay for grades O-6 and below is limited to $13,341.60. 
Grades O-1E to O-3E are commissioned o�icers with more than four years of Active-duty service as an enlisted member. 
1Basic pay for the Chief Master Sergeant of the Air Force is $8,844.30. 
Source: USAF 

Does not include locality pay assigned by geographic area. 
Source: O�ice of Personnel Management 

SUBSISTENCE ALLOWANCE
(E�ective Jan. 1, 2020)

O�icers Enlisted Members 
$256.68/month $372.71/month 

Flying aircrew                              $250
HALO parachute jumper       225
All Other Eligible                     150

Amounts have been rounded to the nearest 
dollar.

Source: Defense Finance and Accounting Service
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JBSA-Lackland, Texas  17,302 19,631 2,329 13.46
Shaw AFB, S.C. 5,937 6,978 1,041 17.69
Cannon AFB, N.M. 3,695 4,628 933 25.25
Hurlburt Field, Fla.  8,136 8,883 747 9.18
JB Pearl Harbor-Hickam, Hawaii  4,733 5,424 691 14.60
Nellis AFB, Nev. 9,495 10,178 683 7.19
Fort Meade, Md. 2,646 3,309 663 25.06
Eglin AFB, Fla. 5,693 6,320 627 11.01
Robins AFB, Ga. 3,996 3,372 624 -1.95
Holloman AFB, N.M. 3,900 4,517 615 15.82
Goodfellow AFB, Texas  3,865 4,450 585 15.14
Whiteman AFB, Mo. 3,466 3,955 489 14.11
Beale AFB, Calif. 3,493 3,913 420 12.02
Fairchild AFB, Wash. 2,791 3,135 344 12.33
RAF Mildenhall, U.K. 3,955 4,278 322 8.17
JB McGuire-Dix-Lakehurst, N.J.  4,876 5,173 297 6.09
Maxwell AFB, Ala. 2,847 3,118 271 9.52
Minot AFB, N.D. 5,341 5,612 271 5.07
Ellsworth AFB, S.D. 3,581 3,328 253 -7.07
Buckley AFB, Colo. 1,430 1,682 252 17.62
Yokota AB, Japan 2,943 3,179 236 8.02
Edwards AFB, Calif. 2,507 2,715 208 8.30
Sheppard AFB, Texas  6,425 6,630 205 3.19
Luke AFB, Ariz. 4,536 4,727 191 4.21
Aviano AB, Italy 4,340 4,502 162 3.73
MacDill AFB, Fla. 3,596 3,755 159 4.42
Wright-Patterson AFB, Ohio 5,563 5,714 151 2.71
O�utt AFB, Neb. 5,509 5,650 141 2.56
Vance AFB, Okla. 1,233 1,330 97 7.87
Grand Forks AFB, N.D. 1,613 1,701 88 5.46
Hill AFB, Utah 4,210 4,297 87 2.07
McConnell AFB, Kan. 2,910 2,986 76 2.61
Kadena AB, Japan 6,604 6,677 73 1.11
Eielson AFB, Alaska 1,924 1,993 69 3.59
Schriever AFB, Colo. 1,685 1,621 64 -3.80
Los Angeles AFB, Calif. 1,172 1,211 39 3.33
F.E. Warren AFB, Wyo. 3,118 3,092 26 -0.83
Incirlik AB, Turkey 1,470 1,485 15 1.02
Columbus AFB, Miss. 1,649 1,649 0 0.00
Andersen AFB, Guam 2,036 2,028 -8 -0.39
Altus AFB, Okla. 1,364 1,350 -14 -1.03
Moody AFB, Ga. 4,770 4,747 -23 -0.48

BASE 2010 2019 #CHANGE %CHANGE BASE 2010 2019 #CHANGE %CHANGE

ACTIVE DUTY AIRMEN BY BASE, 2010 vs. 2019
(Percentage change Sept. 30, 2010 to Sept. 30, 2019)

Malmstrom AFB, Mont. 3,273 3,240 -33 -1.01
Travis AFB, Calif. 6,677 6,635 -42 -0.63
Patrick AFB, Fla. 1,838 1,792 -46 -2.50
Kirtland AFB, N.M. 3,302 3,245 -57 -1.73
Osan AB, South Korea 5,425 5,338 -87 -1.60
U.S. Air Force Academy, Colo. 2,363 2,248 -115 -4.87
Hanscom AFB, Mass. 1,607 1,488 -119 -7.41
JB Langley-Eustis, Va.  7,959 7,839 -120 -1.51
RAF Lakenheath, U.K. 4,515 4,393 -122 -2.70
Seymour Johnson AFB, N.C. 4,786 4,660 -126 -2.63
Ramstein AB, Germany 9,515 9,377 -138 -1.45
Kunsan AB, South Korea 2,581 2,435 -146 -5.66
JB Charleston, S.C.  3,744 3,589 -155 -4.14
Dover AFB, Del. 3,578 3,421 -157 -4.39
Misawa AB, Japan 2,928 2,717 -210 -7.21
Laughlin AFB, Texas  1,595 1,384 -211 -13.23
Peterson AFB, Fla. 3,826 3,557 -269 -7.03
Vandenberg AFB, Calif. 2,789 2,511 -278 -9.97
JBSA-Randolph, Texas  3,299 2,994 -305 -9.25
JB Elmendorf-Richardson, Alaska  5,792 5,447 -345 -5.96
Dyess AFB, Texas  5,173 4,790 -383 -7.40
Mountain Home AFB, Idaho 3,797 3,414 -383 -10.09
Scott AFB, Ill. 5,252 4,866 -386 -7.35
JB Lewis-McChord, Wash.  3,620 3,206 -414 -11.44
Barksdale AFB, La. 5,783 5,316 -467 -8.08
USAG Stuttgart, Germany 1,352 859 -493 -36.46
Davis-Monthan AFB, Ariz. 6,742 6,171 -571 -8.47
JB Andrews, Md.  6,490 5,877 -613 -9.45
Pope Field, N.C.  3,225 2,505 -720 -22.33
Keesler AFB, Miss.  5,448 4,641 -807 -14.81
Bolling AFB, D.C. 3,199 2,246 -953 -29.79
Pentagon, Va. 5,197 4,128 -1,069 -20.57
Spangdahlem AB, Germany 5,150 3,981 -1,169 -22.70
Tinker AFB, Okla. 5,915 4,644 -1,271 -21.49
Tyndall AFB, Fla.  3,311 1,591 -1,720 -51.95
Little Rock AFB, Ark. 5,139 3,363 -1,776 -34.56
Brooks City-Base, Texas 1  454 0 n/a n/a
JBSA-Fort Sam Houston, Texas  0 1,684 n/a n/a
Lajes Field, Portugal  643 0 n/a n/a
MCB Quantico, Va.  0 1,534 n/a n/a
Total 329,638 328,049 -1,589 -0.48

1Closed in 2012.

Source: Air Force Magazine’s USAF Almanac; U.S. Census Bureau; “Statistical Abstract of the United States,” “Department of Defense Selected Manpower Statistics,” various years.                                                       
* Selected Reserve only—does not include Individual Ready Reserve
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 NO DEPENDENTS DEPENDENTS
JB San Antonio 
O-7 to O-10 $1,824  $2,211  
O-6 1,791 2,193
O-5 1,785 2,175
O-4 1,770 2,022
O-3 1,719 1,806
O-2 1,647 1,758
O-1 1,575 1,674
E-9 1,707 1,863
E-8 1,683 1,794
E-7 1,617 1,776
E-6 1,578 1,761
E-5 1,452 1,656
E-4 to E-1 1,227 1,617
Eglin AFB (Niceville-Valparalso, Fla.) 
O-7 to O-10 $2,097  $2,418 
O-6 2,058 2,394
O-5 1,905 2,376
O-4 1,809 2,250
O-3 1,602 2,064
O-2 1,551 1,647
O-1 1,530 1,551
E-9 1,590 2,121
E-8 1,560 1,968
E-7 1,548 1,800
E-6 1,533 1,650
E-5 1,470 1,536
E-4 to E-1 1,371 1,533
Travis AFB (Fairfield, Calif.)
O-7 to O-10 $2,793  $2,955   
O-6 2,775 2,928
O-5 2,772 2,904
O-4 2,766 2,844
O-3 2,757 2,781
O-2 2,658 2,748
O-1 2,244 2,745
E-9 2,751 2,787
E-8 2,745 2,775
E-7 2,502 2,766
E-6 2,271 2,751
E-5 2,166 2,736
E-4 to E-1 2,034 2,493
JB Langley-Eustis (Hampton, Va.) 
O-7 to O-10 $1,809  $2,226  
O-6 1,776 2,205
O-5 1,761 2,187
O-4 1,746 2,022
O-3 1,659 1,788
O-2 1,524 1,725
O-1 1,413 1,569
E-9 1,635 1,854
E-8 1,584 1,776
E-7 1,479 1,749
E-6 1,416 1,728
E-5 1,335 1,542
E-4 to E-1 1,203 1,479
Kirtland AFB (Albuquerque, N.M.)
O-7 to O-10 $1,497  $1,911   
O-6 1,473 1,893
O-5 1,455 1,878
O-4 1,437 1,716
O-3 1,425 1,485
O-2 1,368 1,422
O-1 1,173 1,413
E-9 1,419 1,548
E-8 1,413 1,470
E-7 1,290 1,440
E-6 1,182 1,425
E-5 1,125 1,404
E-4 to E-1 1,056 1,290

SAMPLE HOUSING ALLOWANCES
(E�ective Jan. 1, 2020)
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Members of Joint Base Andrews, Md.,  Family Child Care march in a purple 
parade to celebrate National Purple Up Day at Liberty Park Housing O ice, 
April 15, 2016.

SENIOR EXECUTIVE SERVICE PAY
(E�ective Jan. 1, 2020)

SES Pay System Structure Minimum Maximum
Certified SES performance  $131,239  $197,300 
appraisal system  
Noncertified SES performance  $131,239  $181,500 
appraisal system  

The pay scale does not include locality pay.
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Operator: ACC (planned). 
Aircraft Location: Davis-Monthan AFB, Ariz. (planned). 
Active Variant:
•EC-37B. Military Electronic Attack version of the Gulfstream G550. 
Dimensions: Span 93.5 ft, length 96.4 ft, height 25.8 ft. 
Weight: Max T-O 90,500 lb. 
Power Plant: Two BR710C4-11 turbofans, each 15,385 lb thrust. 
Performance: Speed 600 mph, range 6,300 miles. 
Ceiling: 51,000 ft. 
Accommodation: Two pilots; TBD. 

EC-130H COMPASS CALL
Electronic warfare

Brief: The EC-130H is a modified C-130H designed to disrupt enemy C3 
and limit adversary coordination and force management. Tasks include 
tactical jamming/disruption of communications, radar, and navigation, 
o�ensive counterinformation, EA, and SEAD support. The fleet has been 
deployed near-constantly since the beginning of combat operations in 
Afghanistan in 2001. The aircraft was designed to be easily updated and 
modified. All aircraft have been retrofitted to Block 35 standards and are 
aerial refuelable. Mission equipment upgrades occur approximately every 
three years to ensure continued protection and e�ectiveness against evolv-
ing threats. Baseline 2 mods are ongoing, and the Baseline 3 configuration, 
including the Advanced Radar Countermeasure System (ARCS) and other 
significant capability enhancements, is slated for fielding in 2020. USAF is 
procuring the EC-37B to replace the EC-130H, but funding delays required 
extending the current fleet. EC-130H recently underwent center wing box 
replacement/structural mods (in common with the C-130H fleet). Some 70 
percent of the EC-130H’s mission equipment will be directly cross-decked 
to the EC-37B, and ongoing system upgrades include counter-radar/
counter satellite navigation, third-generation Special Purpose Emitter Array 
(SPEAR), and adaptive EA to quickly react to emerging threats. Airframe 
improvements include digital glass cockpits, Mode 5 IFF, and airspace 
compliant CNS/ATM. Ten primary mission aircraft are supplemented by 
two backups, two attrition reserves, and one system integration testbed. 

Contractors: Lockheed Martin; BAE Systems; L3Harris. 
First Flight: 1981. 
Delivered: March 19, 1982-unk. 
IOC: 1983; Block 35 from 2011. 
Production: (Converted).  
Inventory: 11 (EC-130H).  
Operator: ACC. 
Aircraft Location: Davis-Monthan AFB, Ariz. 
Active Variant:
•EC-130H. Electronic attack variant of the C-130H.  
Dimensions: Span 132.6 ft, length 99 ft, height 38 ft.  
Weight: Max T-O 155,000 lb. 
Power Plant: Four Allison T56-A-15 turboprops, each 4,910 shp.  
Performance: Speed 300 mph at 20,000 ft, unrefueled range 2,295 miles, 
seven hr normal endurance (air refuelable). 
Ceiling: 25,000 ft. 
Accommodation: Two pilots, navigator, flight engineer; mission crew: two 
EWOs; mission crew supervisor (cryptologic), four cryptologic linguists, 
acquisition operator, and airborne maintenance technician. 

EC-130J COMMANDO SOLO/SUPER J
Psychological warfare/special operations airlift

Brief: The EC-130J is the Air Force’s primary psychological warfare platform, 
providing military information support operations (MISO) and civil a�airs 
broadcast. Roles include o�ensive counterinformation radio, television, 
and military communications broadcast, EA (or SOF mobility), depending 
on variant. EC-130J and legacy Commando Solo variants have conducted 
psychological operations in almost every US contingency since 1980. 
The EC-130J Commando Solo is equipped with radio and color television 
broadcast equipment for psychological warfare, enhanced navigation, 
and self-protection. With transition to the EC-130J, USAF added a new, 
secondary mission resulting in a second variant. Three heavily modified 
EC-130J Commando Solo aircraft serve as a standard broadcasting sta-
tion for psychological warfare operations. Four EC-130Js, dubbed Super 
J, perform secondary, low-cost EA on top of their special operations 
mobility SOF-FLEX (Special Operations Flexible) mission. SOF-FLEX 
includes personnel and cargo airdrop, combat o�load, and infiltration/
exfiltration. USAF is working to develop an Operational Flight Program 
Block upgrade cycle for the EC-130J’s mission specific equipment, and 
the airframe is undergoing Block 8.1 upgrades in tandem with the base-
line C-130J. Ongoing mods include Large Aircraft IR Countermeasures 
(LAIRCM) to counter MANPAD threats and Multi-Mission Platform-Heavy 
(MMP-H) digital broadcast system. MMP-H, previously the Removable 
Airborne MISO Systems (RAMS), was developed from the Army’s Fly Away 
Broadcast System and will allow all aircraft to be de-modified to a SOF 
multimission configuration. After accelerated development, testing, and 
combat evaluation MMP-H will enable stand-o� radio, television, UHF/
VHF, and cellular broadcast against denied threats from up to 175 miles 
away. All variants are operated by the ANG’s 193rd Special Operations 
Wing. Low-cost mods include safety, reliability, parts obsolescence, and 
smaller capability improvements. 

Contractors: Lockheed Martin; Raytheon. 
First Flight: April 5, 1996 (C-130J). 
Delivered: Oct. 17, 1999-2006. 
IOC: 2004. 
Production: Seven. 
Inventory:Three (Commando Solo); four (Super J). 
Operator: ANG. 
Aircraft Location: Harrisburg Arpt., Pa. 
Active Variants:
•EC-130J Commando Solo. Modified C-130J used for broadcast and psyops. 
•EC-130J Super J. Modified C-130J used for SOF mobility and psyops. 
Dimensions: Span 132.6 ft, length 97.8 ft, height 38.8 ft. 
Weight: Max T-O 164,000 lb. 
Power Plant: Four Rolls-Royce-Allison AE2100D3 turboprops, each 
4,637 shp. 
Performance: Speed 335 mph cruise, range 2,645 miles (air refuelable). 
Ceiling: 28,000 ft. 
Accommodation: Two pilots, flight systems o�icer, mission systems o�icer; 
two loadmasters, five electronic communications systems (CS) operators. 
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OC-135 OPEN SKIES
Observation/treaty verification

Brief: The OC-135 is a modified WC-135B used for arms control treaty 
observation and imagery collection over nations party to the 1992 Open 
Skies Treaty. Specialized mission equipment includes side-looking 
synthetic aperture radar, infrared line scanning devices, video camera, 
and framing and panoramic optical cameras installed in the rear of the 
aircraft. The two oblique KS-87E framing cameras permit photography 
from approximately 3,000-ft altitude, and one KA-91C panoramic allows 
for wide sweep photography from approximately 35,000 ft. Recent e�orts 
include acquiring and certifying a digital camera suite to replace obsolete 
and di�icult to maintain wet-film cameras in compliance with presidential 
directive, and adding FAA-compliant CNS/ATM. The U.S. State Department 
declared Russia in violation of the Open Skies Treaty for preventing access 
to Kaliningrad and the border with Georgia, and USAF flew no sorties in 
2018. The U.S. only resumed overflights of Russia in 2019. USAF is seek-
ing to replace the unreliable, performance-limited fleet with two “small 
airliner class” aircraft to permit full access across the Russian Federation. 
The service expects to award a replacement contract and procure both 
airframes by mid-2020 to enable IOC in late 2022. 

Contractor: Boeing. 
First Flight: 1993. 
Delivered: 1993-96. 
IOC: October 1993.  
Production: Three.  
Inventory: Two. 
Operator: ACC. 
Aircraft Location: O�utt AFB, Neb. 
Active Variant: 
•OC-135B. Modified C-135 equipped for photo reconnaissance/treaty 
verification. 
Dimensions: Span 131 ft, length 135 ft, height 42 ft. 
Weight: Max T-O 297,000 lb. 
Power Plant: Four Pratt & Whitney TF33-P-5 turbofans, each 16,050 lb thrust. 
Performance: Speed 500+ mph, range 3,900 miles. 
Ceiling: 50,000 ft. 
Accommodation: Three pilots, two navigators, three sensor maintenance 
technicians; Defense Threat Reduction Agency mission crew: mission 
commander, deputy, four sensor operator/translators, flight follower; total 
seating: 35, incl space for foreign country representatives. 

RC-135S COBRA BALL
Electronic reconnaissance

Brief: The RC-135S gathers measurement and signature intelligence (MA-
SINT) on missile-associated signatures and tracks during boost and reentry. 
Cobra Ball superseded Rivet Ball and Rivet Amber in 1969 and collects both 
optical and electronic data on ballistic missile activity. Its specialized equip-
ment includes the long-range Medium Wave Infrared Array (MIRA) EO/IR 
sensor suite, all-weather tracking radar, and an advanced communications 
suite. Reconnaissance data is used to assess missile threats, evaluate mis-
sile performance, characterize adversary missiles, and analyze weapons 
testing and technology. Data also supports treaty verification and theater 
ballistic missile nonproliferation. It can deploy anywhere in the world in 
24 hours and provide on-scene EO reconnaissance. Continuous baseline 
upgrades keep the fleet viable through 2040, and aircraft are currently 
undergoing Baseline 5 mods (similar to Rivet Joint Baseline 11/12). FY20 
launches Baseline 7, and flexible funding permits rapid, variant-specific mods 
in response to emerging/evolving threats. Baseline 7 upgrades will include 
Rivet Joint COMINT suite integration, digital electromagnetic signature 
direction finding, digital search, and SATCOM-aided target discrimination.   

Contractors: Boeing (airframe); L3Harris; Textron Systems. 
First Flight: N/A. 
Delivered: October 1969-November 2000 (redelivery as RC-135S). 
IOC: March 1972 (Cobra Ball II). 
Production: Four converted. 
Inventory: Three. 
Operator: ACC. 
Aircraft Location: O�utt AFB, Neb. 
Active Variant:
•RC-135S Cobra Ball.  Modified C-135 equipped for Masint/treaty verification. 
Dimensions: Span 131 ft, length 135 ft, height 42 ft. 
Weight: Max T-O 297,000 lb. 
Power Plant: Four CFM International F108-CF-201 turbofans, each 21,600 
lb thrust. 
Performance: Speed 517+ mph, range 3,900 miles (farther with air refueling). 
Ceiling: 45,000 ft. 
Accommodation: Two pilots, navigator, three EWOs, two airborne systems 
engineers, two airborne mission specialists. 

RC-26 CONDOR
Tactical ISR

Brief: The RC-26 is a modified Fairchild Metro 23 tasked with counter-
narcotics, manned tactical ISR, disaster response, and civil support mis-
sions. USAF selected the C-26 to fulfill a joint ANG and Army National 
Guard airlift requirement in 1988, subsequently modifying the airframes to 
the RC-26 configuration. The aircraft is equipped with specialized digital 
cameras, IR video and communications equipment to enable domestic and 
international anti-tra�icking. The aircraft has a secondary role providing 
real-time video streaming to responders following hurricanes, wildfires, 
and other disasters. In the fire-support role, aircraft sensors can detect 
fires at up to 80 miles and accurately map them from up to three miles 
away. An extensive communications suite allows communications from 
29 to 960 MHz including provisions for plugged-in 800 MHz handheld 
radio and airphones. The fleet is currently split between three di�erent 
configurations, including six Block 25R, five Block 20, and two non-mission 

equipped C-26As. Ongoing upgrades include airspace compliance mods 
to meet FAA mandates. The ANG was barred from divesting the platform 
starting in FY20 unless it demonstrates to Congress that the fleet’s mis-
sions can be performed by other assets. If retained, priority upgrades 
include SAR to enable all-weather ground moving target tracking and 
replacing the existing propellers with five-bladed units to increase range 
and short-field performance. 

Contractors: Fairchild (airframe); Elbit Systems (avionics upgrade). 
First Flight: 1990. 
Delivered: March 1989-1996 (delivered as C-26A/B). 
IOC: N/A. 
Production: 10 (C-26A); 33 (C-26B); 11 (RC-26). 
Inventory: 11 (plus two non-mission essential C-26As). 
Operator: ANG. 
Aircraft Location: Des Moines Aprt., Iowa; Ellington Field, Texas; Fairchild 
AFB, Wash.; Fresno Yosemite Arpt., Calif.; Key Field, Miss.; Kirtland AFB, 
N.M.; Montgomery Regional Arpt., Ala.; Truax Field, Wis.; Tucson Arpt., 
Ariz.; Yeager Arpt., W.Va. 
Active Variants:
•C-26A. Non-missionized general utility aircraft. 
•RC-26B. Surveillance version of Fairchild C-26.  
Dimensions: Span 57 ft, length 59.5 ft, height 16.6 ft.  
Weight: Max T-O 16,500 lb. 
Power Plant: Two Garrett TPE331-12UAR-701 turboprops, each 1,100 shp. 
Performance: Speed 334 mph, range 2,070 miles. 
Ceiling: 25,000 ft. 
Accommodation: Two pilots, navigator/mission systems operator. 



JUNE 2020         AIRFORCEMAG.COM126

Se
ni

or
 A

irm
an

 A
m

be
r M

ul
le

n
Se

ni
or

 A
irm

an
 A

le
xa

nd
ria

 L
ee

Se
ni

or
 A

irm
an

 G
ra

ci
e 

Le
e

RC-135U COMBAT SENT
Electronic reconnaissance

Brief: The RC-135U is tasked with strategic reconnaissance and technical 
intelligence (TECHINT) gathering on radar/emitter systems. Three Com-
bat Sent aircraft were converted from RC-135Cs in 1970-71 to fill a critical 
need for data collection on adversary radar threats and defenses. Combat 
Sent’s distinctive chin and wingtip antenna arrays, large cheek fairings, 
and extended tail contain specialized sensor suites to collect data and 
analyze airborne, land, and naval radar/emitter systems. Each airframe 
incorporates a di�erent, tailored sensor suite, and the data gathered is 
critical to the e�ective design and programming of RWR (radar warning 
receivers), jammers, decoys, anti-radiation missiles, and threat simula-
tors. Combat Sent additionally enables strategic analysis for National 
Command Authorities and combatant forces. The aircraft utilizes radar/
solid-state doppler, INS, celestial, and GPS for navigation, and is capable 
of both operator, automated, and blended signal gathering and analysis. 
Continuous baseline upgrades keep the fleet viable through 2040, and 
aircraft are currently undergoing Baseline 5 mods (similar to Rivet Joint 
Baseline 12). Flexible funding permits rapid variant-specific mods in re-
sponse to emerging/evolving threats. FY20 focus on completing Baseline 
5/6 upgrades including wideband SATCOM reachback, integrating Rivet 
Joint’s COMINT suite, improving operator interface, enhancing antennas 
and processors, and capability upgrades for dense signal environments.  

Contractors: Boeing (airframe); L3Harris; Textron. 
First Flight: N/A. 
Delivered: May-December 1971 (RC-135U). 
IOC: 1971. 
Production: Three converted. 
Inventory: Two. 
Operator: ACC. 
Aircraft Location: O�utt AFB, Neb.; forward operating locations: Al 
Udeid AB, Qatar; NSF Diego Garcia, U.K.; Eielson AFB, Alaska; Kadena 
AB, Japan; RAF Mildenhall, U.K.; NSA Souda Bay, Greece. 
Active Variant:
•RC-135U Combat Sent. Modified C-135 equipped for radar/emitter analysis. 
Dimensions: Span 135 ft, length 140 ft, height 42 ft. 
Weight: Max T-O 322,500 lb. 
Power Plant: Four CFM International F108-CF-201 turbofans, each 21,600 
lb thrust. 
Performance: Cruise speed 517 mph, range 4,140 miles, 8-hr normal 
endurance, 24-hr crew endurance (farther with air refueling). 
Ceiling: 42,000 ft. 
Accommodation: Two pilots, two navigators, three airborne systems 
engineers; Mission crew: 10 EW o�icers, six or more electronic, technical, 
mission-area specialists. 

U-2S DRAGON LADY
High-altitude reconnaissance

Brief: U-2S is the Air Force’s only manned, strategic, high-altitude, long-
endurance ISR platform and is capable of SIGINT, IMINT, and MASINT
collection. The aircraft’s modular payload systems allow it to carry a 
wide variety of advanced optical, multispectral, EO/IR, SAR, SIGINT, 
and other payloads simultaneously. Its open system architecture also 
permits rapid fielding of new sensors to counter emerging threats and 
requirements. U-2s comprise 50 percent of the high-altitude ISR fleet, 
and they are heavily tasked—pushing retirement to 2022 or beyond. The 
original U-2A first flew on Aug. 4, 1955. The type was further developed 
into the larger, more capable U-2R which first took flight on Aug. 28, 
1967, and was delivered between 1967 and 1968. Current U-2s date to the 
1980s when U-2R production was reopened under the designation TR-1 
(later returned to U-2R designation in 1992). The TR-1A first flew on Aug. 
1, 1981, and was reengined and modernized starting in 1994, emerging as 
the U-2S. Current Block 20 U-2S features glass cockpits, digital autopilot, 
modernized EW system, and updated data links. Its major sensors are 
the ASARS-2A SAR, SYERS-2A multispectral EO/IR imagery system, 
and enhanced Airborne Signals Intelligence Payload (ASIP). The legacy 
optical bar camera is still used to provide broad-area synoptic imagery. 
The fleet is currently undergoing Block 20.1 upgrades, adding ASARS-2B, 

RC-135V/W RIVET JOINT
Electronic reconnaissance

Brief: The RC-135V/W is tasked with real-time electronic and signals 
intelligence-gathering, analysis, and dissemination in support of theater 
and strategic-level commanders. The extensively modified C-135s detect, 
identify, and geolocate signals throughout the electromagnetic spectrum. 
Rivet Joint is mostly used to exploit electronic battlefield intelligence and 
deliver near-real-time ISR information to tactical forces, combatant com-
manders, and National Command Authorities. Onboard capabilities encom-

pass rapid search, detection, measurement, identification, demodulation, 
geolocation, and fusion of data from potentially thousands of electronic 
emitters. Continuous baseline upgrades keep the fleet viable through 2040 
and drive standards for Combat Sent/Cobra Ball. Flexible funds permit rapid, 
variant-specific mods in response to emerging/evolving threats. Ongoing 
Baseline 11/12 upgrades  include  new  direction finding COMINT, precision 
ELINT/SIGINT system integration, wideband satcoms, enhanced near real-
time data dissemination, new steerable beam antenna, improved weather 
radar, digital cockpit instruments, and compliant CNS/ATM. Baseline 12 
e�orts also include modernized operator interface, improved dense- signal 
environment capabilities, increased signal bandwidth/exploitation, add 
operator 3D maps, and integrate RC-135 with Distributed Common Ground 
Station (DCGS). FY20 e�orts focus on completing Baseline 11/12 upgrades, 
launching Baseline 13, and upgrading the aircraft’s autopilot. USAF is work-
ing to increasingly automate intelligence gathering and employ artificial 
intelligence and collaboration to speed collection, analysis, and distribu-
tion of information. The British Royal Air Force operates three RC-135W 
“Airseeker” aircraft, which are co-manned by USAF/RAF personnel. USAF 
will shift forward-deployed RC-135s from RAF Mildenhall to RAF Fairford 
starting in 2023 to consolidate infrastructure. 

Contractors: Boeing (airframe); L3Harris. 
First Flight: N/A. 
Delivered: Circa 1973-99 (continuous equipment updates). 
IOC: Circa 1973. 
Production: Converted. 
Inventory: Eight (RC-135V); nine (RC-135W); three (TC-135W); one (NC-
135W). 
Operator: ACC, AFMC. 
Aircraft Location: O�utt AFB, Neb.; Kadena AB, Japan; RAF Mildenhall, 
U.K.; RAF Waddington, U.K. (USAF co-manned). Planned: RAF Fairford, U.K.  
Active Variants:
•RC-135V/W Rivet Joint. Stando� airborne SIGINT variant of the C-135. 
•TC-135W. Training version of the operational aircraft. 
•NC-135W. Rivet Joint systems integration testbed operated by AFMC. 
Dimensions: Span 131 ft, length 135 ft, height 42 ft. 
Weight: Max T-O 297,000 lb. 
Power Plant: Four CFM International F108-CF-201 turbofans, each 21,600 
lb thrust. 
Performance: Speed 500+ mph, range 3,900 miles (farther with air refueling). 
Ceiling: 50,000 ft. 
Accommodation: Three pilots, two navigators, three EWO, 14 intelligence 
operators, four airborne maintenance technicians (six additional, if required). 
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WC-135 CONSTANT PHOENIX
Air sampling and collection

Brief: WC-135’s primary mission is nuclear test monitoring, airborne radio-
logical sampling, and arms control treaty verification. Airframes are either 
a modified C-135B or EC-135C Looking Glass, equipped with air sampling 
and collection equipment. The aircraft primarily support monitoring under 
the 1963 Limited Nuclear Test Ban Treaty. Air sampling WB-29s detected 
debris from the Soviet Union’s first atomic test in 1949, and subsequent 
aircraft have monitored weapons tests, including recent North Korean 
activity, as well as nuclear disasters including Chernobyl and Fukushima. 
The WC-135’s sampling and collection suite allows mission crew to detect 
radioactive “clouds” in real time. The collection system uses external flow-
through devices to collect particles on filter paper for later analysis. The 
podded particulate sampler/Radiation Monitoring and Analysis System 
(RMAS) detects radiation contact, and the Directional Gamma Sensor 
System (DGSS) guides the crew toward the plume for collection. The Whole 
Air Collection System (WACS) captures and stores radioactive samples 
from the aircraft’s bleed-air system. An integrated control system permits 
real-time mission system interface and monitors internal and external 
radiation-levels for safety and analysis. USAF deemed replacing the aging 
fleet to be more cost-e�ective than re-engining and modernization, and 
FY20 funds complete procurement and conversion of three KC-135R tankers. 
The replacement WC-135Rs will be equipped with the same sensor suite. 
Conversion of the three aircraft began in 2019, and FY20 funds complete 
sensor installation ahead of initial fielding in 2022. The service is pursu-
ing development of the C-130J-mounted Particulate Airborne Collection 
Systems (PACS), or Harvester, to augment Constant Phoenix, and USAF 
will continue sustaining the legacy fleet until the WC-135R enters service.  

Contractor: Boeing. 
First Flight: 1965. 
Delivered: 1965-96. 
IOC: December 1965; 2022 (WC-135R) planned. 
Production: Two (WC-135C/W); three (WC-135R) (planned). 
Inventory: One (WC-135C); one (WC-135W). 
Operator: ACC. 
Aircraft Location: O�utt AFB, Neb. 
Active Variants:
•WC-135C. Modified EC-135C equipped for radiological monitoring and 
air sampling.  
•WC-135R. Modified KC-135R tankers, planned to replace the aging WC- 
135C/W fleet. 
•WC-135W. Modified C-135B equipped for radiological monitoring and 
air sampling. 
Dimensions: Span 130.8 ft, length 136.3 ft, height 41.7 ft. 
Weight: Max T-O 300,500 lb. (WC-135C/W); 322,500 lb. (WC-135R).  
Power Plant: Four Pratt & Whitney TF33-P-5 turbofans, each 16,050 lb 
thrust. (WC-135C/W); Four CFM International CFM56-2 turbofans, each 
21,634 lb thrust (WC-135R). 
Performance: Speed 403 mph, range 4,600 miles (farther with air refueling) 
(WC-135C/W); speed 530 mph, range approx. 3,900 miles (farther with air 
refueling) (WC-135R). 
Ceiling: 40,000 ft. (WC-135C/W); 50,000 ft. (WC-135R). 
Accommodation: Two pilots, navigator, up to 31 special equipment opera-
tors/observers as required. 

WC-130J 
Weather reconnaissance

Brief: The WC-130J “Weatherbird” is a modularly configurable C-130J 
equipped with specialized  systems to penetrate tropical and winter storms, 
capture meteorological data, and aid severe weather forecasting. Early 
WC-130Bs entered service in 1959, followed by the WC-130E in 1962, and 
WC-130H in 1964. The WC-130J began replacing legacy variants in 1999, 
though several H models remained in service with the Puerto Rico ANG 
until a fatal crash resulted in the fleet’s retirement in 2019. All WC-130Js are 
operated by AFRC’s 53rd Weather Reconnaissance Squadron “Hurricane 
Hunters” at Keesler. Mission equipment includes a pod-mounted Stepped-
Frequency Microwave Radiometer (SFMR) for monitoring surface winds 
and precipitation rates, parachute-deployed GPS dropsondes to gather 
vertical atmospheric profiles, and palletized operator stations/equipment. 
WC-130Js are optionally equipped with two external wing tanks, as well 
as an internal auxiliary fuel tank to increase range and endurance. Crews 
include an added aerial weather reconnaissance o�icer/flight director and 
weather system specialist/loadmaster. Aircraft are capable of penetrating 
tropical cyclones from up to 10,000 ft to as low as 500 ft. The fleet primar-
ily monitors oceanic weather over the Atlantic, Central Pacific, Caribbean, 
and Gulf of Mexico. Airframes are modernized in line with the baseline 
C-130J fleet, including Block 8.1 upgrades, airspace compliance mods, 
and enhanced service-life center wing sections. During the 2019 hurricane 
season, WC-130Js logged 80 missions monitoring 10 major storms including 
Hurricanes Dorian, which devastated the Bahamas. 

Contractor: Lockheed Martin.  
First Flight: April 5, 1996 (C-130J).  
Delivered: Sept. 30, 1999-September 2005.  
IOC: October 2006. 
Production: 10. 
Inventory: 10. 
Operator: AFRC. 

next-generation SIGINT, avionics and navigation refresh, and data link 
(Link-16/ IFDL, MADL) modernization. ASARS-2B significantly improves 
the U-2’s high-altitude, deep-look radar ground mapping, moving target, 
and maritime capabilities. Two ASARS-2B equipped aircraft will begin flight 
testing in FY22, and IOC is expected in FY23. U-2s are also receiving stel-
lar and GPS-denied navigation, quick-change modular mission systems, 
multispectral sensor, and EW system upgrades. Airframe mods, helmet 
and pressure suit refresh, and egress improvement are also ongoing. A 
U-2 successfully received missile launch data detected by an F-35 to a 
ground station during a USAF/Missile Defense Agency demo in 2019.  

Contractors: Lockheed Martin, Northrop Grumman (ASIP); Raytheon 
(ASARS); UTC Aerospace (SYERS/Optical Bar Camera). 
First Flight: October 1994 (U-2S). 
Delivered: September 1981-October 1989 (TR-1/U-2R). 
IOC: Circa 1981 (U-2R). 
Production: 35 (T/U-2S). 
Inventory: 27 (U-2); four (TU-2). 
Operator: ACC. 
Aircraft Location: Beale AFB, Calif.; permanent forward operating loca-
tions worldwide. 
Active Variants:
•U-2S. Current variant of the U-2/TR-1. 
•TU-2S. A two-seat trainer aircraft originally designated U-2ST.  
Dimensions: Span 105 ft, length 63 ft, height 16 ft. 
Weight: Max T-O 40,000 lb. 
Power Plant: GE Aviation F118-GE-101 turbofan.  
Performance: Speed 410 mph, range 7,000+ miles. 
Ceiling: Above 70,000 ft. 
Accommodation: Pilot (U-2S); two pilots (TU-2S) on RQ201 zero/zero 
ejection seats. 

Aircraft Location: Keesler AFB, Miss. 
Active Variant:
•WC-130J. Weather reconnaissance version of C-130J.  
Dimensions: Span 132.6 ft, length 97.8 ft, height 38.8 ft.  
Weight: Max T-O 155,000 lb; max payload 42,000 lb. 
Power Plant: Four Rolls-Royce AE2100D3 turboprops, each 4,700 shp.  
Performance: Speed 417 mph; range with 35,000 lb payload 1,841 miles 
(3,000+ miles with external/auxiliary tanks). 
Ceiling: With max payload, 26,000 ft. 
Accommodation: Two pilots, aerial reconnaissance weather o�icer, load-
master/dropsonde operator. Load: palletized weather systems. 
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TANKER AIRCRAFT

HC-130J COMBAT KING II
Aerial refueling/airlift

Brief: The HC-130J is tasked with helicopter in-flight refueling support for 
CSAR/personnel recovery, tactical C2, and pararescue (PJ) deployment. 
It replaces legacy HC-130N/Ps and is based on the USMC’s KC-130J 
tanker. It adds enhanced service-life wing, improved cargo handling 
system, refueling receptacle, EO/IR sensor, flight deck CSO console, and 
dual SATCOM. Features include integrated INS/GPS, NVG-compatible 
lighting, FLIR, and integrated situational awareness. Recently added 
Advanced Threat Warning and RF countermeasures, as well as cha�/
flares, give the HC-130 the latest self-defensive capability for recovery 
operations in contested environments. USAF plans to standardize HC/
AC/MC-130J block upgrades, and current e�orts bring all HC-130Js to a 
common standard. Ongoing development and upgrades include avionics 
Block 8.1 (in common with the C-130J fleet), Lightweight Airborne Radio 
System (LARS), and wireless intercom. LARS transitions to the new 406 
MHz distress frequency and improves timely location of aircraft, vessels, 

KC-10 EXTENDER
Aerial refueling/airlift

Brief: The KC-10 is a multirole tanker/transport capable of aeromedical 
evacuation, based on the McDonnell Douglas DC-10-30CF. The aircraft 
is USAF’s largest air-refueling aircraft. It is simultaneously capable of 
tanker and cargo roles, enabling it to support worldwide fighter deploy-
ments. The aircraft employs an advanced aerial refueling boom and hose/ 
drogue system allowing it to refuel a wide variety of U.S. and allied aircraft, 
including the CV-22 tilt-rotor, within the same mission. The aircraft has 
three large fuel tanks under the cargo floor and an air-refueling operator’s 
station recessed into the aft fuselage. It is refuelable by boom-equipped 
tankers. Ongoing mods include modernized navigation, surveillance, 
and air tra�ic management (CNS/ATM) in line with FAA mandates, and 
advanced Mode 5 IFF. AMC is upgrading the entire 59-aircraft fleet and 
extending service life through 2045, full divestiture is planned by 2024. 
USAF is working to resolve widespread reliability problems with the fleet’s 
egress equipment after an escape slide/raft failed to deploy following an 
aborted takeo� in 2018. 

Contractors: McDonnell Douglas (now Boeing); Collins Aerospace 
(CNS/ATM). 
First Flight: April 1980.  
Delivered: March 1981-April 1990.  
IOC: August 1982. 
Production: 60. 
Inventory: 59. 
Operator: AMC, AFRC (associate). 
Aircraft Location: JB McGuire-Dix-Lakehurst, N.J.; Travis AFB, Calif. 

HC-130N/P KING
Aerial refueling/airlift

Brief: The HC-130N/P is tasked with helicopter, in-flight refueling support 
for CSAR/personnel recovery, tactical C2, pararescue (PJ) deployment, 
and forward area refueling point missions. It conducts operations to 
austere airfields and denied territory for expeditionary, all-weather ops. 
Secondary roles include humanitarian assistance, disaster response, 
security cooperation/aviation advisory, emergency medical evacuation, 
noncombatant evacuation, and spaceflight support for NASA. Features 
include integrated GPS/INS navigation package, NVG lighting, FLIR, 
radar/missile warning receivers, cha�/flare dispensers, and data-burst 
communications. The HC-130P was similar to HC-130N, but was initially 
fit with a specialized radome to accommodate the Fulton recovery system. 
The HC-130J is replacing both models, and corrosion issues forced early 
retirement of a significant part of the fleet. Serviceable HC-130Ns were 
diverted from storage to replace the remaining HC-130Ps at Patrick in 
August 2017, and the HC-130N fleet was fully retired in December 2019. 
The New York ANG transitioned to the HC-130J with the arrival of its first 
airframe May 17, 2019, and Patrick is slated to receive its first HC-130J 
in early 2020.   

Contractor: Lockheed Martin. 
First Flight: Dec. 8, 1964 (as HC-130H). 
Delivered: 1965-circa 1993. 
IOC: 1986. 
Production: 33 converted N/P models.  
Inventory: Three.  
Operator: AFRC, ANG. 
Aircraft Location: Francis S. Gabreski Arpt., N.Y.; Patrick AFB, Fla.  
Active Variants:
•HC-130N. C-130H model modified with new center wing and aerial 
refueling capability. 
Dimensions: Span 132.6 ft, length 98.8 ft, height 38.5 ft. 
Weight: Max T-O 155,000 lb. 
Power Plant: Four Allison T56-A-15 turboprops, each 4,910 shp. 
Performance: Speed 289 mph at S-L, range 4,000+ miles. 
Ceiling: 33,000 ft. 
Fuel Capacity: 73,000 lb at 160 gpm (80 gpm dual, simultaneous refueling).  
Accommodation: Two pilots, navigator; flight engineer, airborne comm 
specialist, two loadmasters, three PJs. 

and personnel. Five HC-130Js are slated for delivery in FY20, and USAF 
expects to complete fleet recap by 2023. New York ANG’s 106th Rescue 
Wing took delivery of its first HC-130J on March 21, 2019, transitioning 
from the HC-130H.  

Contractor: Lockheed Martin. 
First Flight: July 29, 2010.  
Delivered: Sept. 24, 2010-present.  
IOC: April 25, 2013. 
Production: 37 (planned). 
Inventory: 31. 
Operator: ACC, AETC, ANG. Planned: AFRC. 
Aircraft Location: Davis-Monthan AFB, Ariz.; Francis S. Gabreski Arpt., 
N.Y.; JB Elmendorf-Richardson, Alaska; Kirtland AFB, N.M.; Mo�ett Field, 
Calif.; Moody AFB, Ga. Planned: Patrick AFB, Fla. 
Active Variants:
•HC-130J. C-130J modified for CSAR and aerial refueling.  
Dimensions: Span 132.6 ft, length 97.8 ft, height 38.8 ft.  
Weight: Max T-O 164,000 lb. 
Power Plant: Four Rolls-Royce AE2100D3 turboprops, each 4,591 shp.  
Performance: Speed 363.4 mph at S-L, range 4,000+ miles (farther with 
air refueling).  
Ceiling: 33,000 ft. 
Fuel Capacity: 61,360 lb at 150-300 gpm (100 gpm dual, simultaneous 
refueling). 
Accommodation: Two pilots, CSO, two loadmasters, three PJs. 
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KC-135 STRATOTANKER
Aerial refueling/airlift

Brief: The KC-135 is an aerial tanker capable of simultaneous cargo and 
AE missions and has been the mainstay of the USAF tanker fleet for more 
than 60 years. The C-135 family is similar in appearance to the commercial 
707 but designed to unique military specifications and first flew on Aug. 
31, 1956. The KC-135A fleet was delivered between June 1957 and January 
1965, reaching IOC at Castle AFB, Calif., in 1957. KC-135s were re-engined 
under two separate but concurrent programs and redelivered as the KC-135E 
and finally the current KC-135R beginning in July 1984. Twenty KC-135Rs 
received Multipoint Refueling System (MPRS) hose/drogue pods on each 
wing to simultaneously refuel two NATO or Navy aircraft. (Standard KC-135s 
can use a single drogue adapter attached to the boom). A small number of 
McConnell-based aircraft, designated KC-135T, are also receiver-capable, 
incorporating a forward-fuselage receptacle. Modern features include a digital 
flight deck and Global Air Tra�ic Management upgrades completed in 2011 
and a limited number of Link 16-upgraded aircraft. USAF plans to modify 395 
aircraft with Block 45 upgrades, additional glass cockpit display for engine 
instrumentation, a radar altimeter, advanced autopilot, and modern flight 
director through 2026. A total of 38 aircraft are slated for upgrade in FY20. 
USAF tested and cleared the modular Large-Aircraft IR Countermeasures 
(LAIRCM) pod for use to track/jam IR missiles for high-threat missions in 
2019. Ongoing e�orts include long-distance oceanic satellite tracking/C2, 
real-time in-cockpit threat awareness, and safety enhancements. KC-135 
operations at Pease ended on March 24, 2019, as the New Hampshire ANG 
transitioned to the KC-46. USAF is considering retaining the fleet 10 years 
beyond its currently projected service life due to KC-46 program delays, 
keeping the jets in service to 2050—despite retiring several airframes in 
FY21. USTRANSCOM requested that even these airframes be retained to 
meet current COCOM requirements. Three KC-135s will be converted to 
WC-135R standard in FY20 to replace Constant Phoenix. 

Contractors: Boeing; Rockwell Collins (Block 45). 
First Flight: Aug. 4, 1982 (KC-135R).  
Delivered: July 1984-June 9, 2005 (KC-135R).  
IOC: June 1957. 
Production: 732 (420 converted to KC-135R). 
Inventory: 343 (KC-135R); 51 (KC-135T). 
Operator: AETC, AFMC, AMC, PACAF, USAFE, ANG, AFRC. 
Aircraft Location: Altus AFB, Okla.; Beale AFB, Calif.; Fairchild AFB, 
Wash.; Grissom ARB, Ind.; JB Andrews, Md.; Kadena AB, Japan; MacDill 
AFB, Fla.; March ARB, Calif.; McConnell AFB, Kan.; RAF Mildenhall, U.K.; 
Seymour-Johnson AFB, N.C.; Tinker AFB, Okla.; and ANG in Alabama, 
Alaska, Arizona, Hawaii, Illinois, Iowa, Kansas, Maine, Michigan, Missis-
sippi, Nebraska, New Jersey, New York, Ohio, Pennsylvania, Tennessee, 
Utah, Washington, Wisconsin. Planned: Ramstein AB, Germany. 
Active Variants:
•KC-135R. Re-engined KC-135A fitted with CFM turbofan engines. 
•KC-135T. Former KC-135Qs, able to carry di�erent fuels in wing and 
fuselage tanks. 
Dimensions: Span 130.8 ft, length 136.3 ft, height 41.7 ft. 
Weight: Max T-O 322,500 lb. 
Power Plant: Four CFM International CFM56-2 (USAF designation F108) 
turbofans, each 21,634 lb thrust. 
Performance: Speed 530 mph at 30,000 ft, range 1,500 miles with 150,000 
lb transfer fuel, up to 11,015 miles for ferry mission. 
Ceiling: 50,000 ft. 
Fuel Capacity: Max transfer load 200,000 lb at 1,100 gpm (boom), 450 
gpm (MPRS pods). 
Accommodation: Two pilots, navigator, boom operator, AE crew: two 
flight nurses, three medical technicians (adjusted as needed); Load: 37 
passengers, six cargo pallets, max 83,000 lb. 

KC-46 PEGASUS
Aerial refueling/airlift

Brief: The KC-46A is a heavily modified Boeing 767-200ER multirole 
passenger/cargo-tanker equipped with flying boom and probe/drogue 
refueling capability using the Wing Air Refueling Pod (WARP) system. 
It is also equipped for aeromedical evacuation. KC-46 incorporates the 
787’s state-of-the-art cockpit, a fly-by-wire boom, remote boom-operator’s 
station, advanced self-defensive suite including Large Aircraft IR Coun-
termeasures (LAIRCM), RWR, tactical situational awareness, comms relay 
hosting, and nuclear/chem/bio hardening. In 2011 Boeing was awarded 
a contract for 179 KC-46A tankers, the first increment (KC-X), to replace 
about half of USAF’s KC-135R fleet. Compared to the 50-year-old KC-135, 
the KC-46A has more fuel capacity, improved e�iciency, and enhanced 
cargo and AE capability. Like the KC-10, it employs an advanced refueling 
boom and independently operating hose/drogue system. The program’s 
provisioned 767-2C prototype (minus refueling boom) flew on Dec. 28, 
2014, and received FAA type-certification in December 2017. The full-up 
KC-46A flew for the first time from Everett, Wash., on Sept. 25, 2015. USAF 
accepted its first production KC-46 from Boeing on Jan. 10, 2019. The 
service awarded LRIP contracts for 19 aircraft in 2016, a follow-on Lot 3 
contract for 15 aircraft in 2017, 18 aircraft in 2018, and 15 in 2019. Japan is 
the launch international customer and plans to take delivery of six tankers 
through FY24. FY20 funds support Lot 6 purchase of 12 tankers, while 
the FY21 budget proposal would fund 15 aircraft. The KC-46 completed 
developmental, and entered operational testing in 2019, though planned 
IOC has slipped due to problems with the boom, remote vision system, 
cargo floor, and electrostatic compatibility. Three bases received their 
first KC-46 in 2019, including McConnell on Jan. 25, Altus on Feb. 8, and 
the first ANG KC-46 to Pease on Aug. 8.  
 
Contractor: Boeing. 
First Flight: Sept. 25, 2015 (KC-46A). 
Delivered: December 2018-present. 
IOC: TBD. 
Production: 179 (planned). 
Inventory: 46 (KC-46A). 
Operator: AFMC, AMC, ANG, Boeing. 
Aircraft Location: Altus AFB, Okla.; Edwards AFB, Calif.; McConnell AFB, 
Kan.; Paine Field, Wash.; Pease ANGB, N.H. Planned: JB McGuire-Dix-
Lakehurst, N.J.; Seymour -Johnson AFB, N.C.; Travis AFB, Calif.; others TBD. 
Active Variant: 
•KC-46A. Modified Boeing 767 designed as a multirole cargo-tanker. 
Dimensions: Span 156 ft, length 165.5 ft, height 52.8 ft. 
Weight: Max T-O 415,000 lb. 
Power Plant: Two Pratt & Whitney PW4062, each 62,000 lb thrust. 
Performance: Speed 650 mph, range 7,350 miles (farther with air refueling). 
Ceiling: 43,000 ft.  
Fuel Capacity: 212,299 lb., max transfer load 207,672 lb at 1,200 gpm 
(boom), 400 gpm (drogue). 
Accommodation: Two pilots, boom operator, and up to 12 additional 

Active Variant:
•KC-10A. Modified McDonnell Douglas DC-10 designed as a multirole 
cargo-tanker. 
Dimensions: Span 165.4 ft, length 181.6 ft, height 58 ft. 
Weight: Max T-O 590,000 lb. 
Power Plant: Three GE Aviation CF6-50C2 turbofans, each 52,500 lb thrust.  
Performance: Speed 619 mph, range 11,500 miles, or 4,400 miles with 
max cargo (air refuelable). 
Ceiling: 42,000 ft. 
Fuel Capacity: 356,000+ lb. at 1,100 gpm (boom), 470 gpm (drogue).  
Accommodation: Two pilots, flight engineer, boom operator; AE crew: two 
flight nurses, three medical technicians; other crew depending on mission. 
Load: Up to 75 people and 17 pallets or 27 pallets up to approx. 170,000 lb. 

crew; 15 crew seats, incl AE crew. Passenger Load: 58 or up to 114 for 
contingency operations. AE load: 58 patients (24 litters and 34 ambula-
tory). Cargo Load: 18 pallet positions, max 65,000 lb. 
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AIRLIFT AIRCRAFT

C-5 GALAXY
Strategic airlift

Brief: The C-5 is USAF’s largest airlifter and one of the world’s largest 
aircraft, capable of lifting unusually large/heavy cargo over intercontinental 
ranges. It is also able to take o� and land in relatively short distances, 
and taxi on substandard surfaces if required. The Galaxy’s front and rear 
cargo doors permit simultaneous drive-through loading/unloading. The 
C-5A first flew on June 30, 1968, and a total of 81 were delivered between 
1969 and 1973 reaching IOC in September 1970. C-5As underwent major 
wing modifications to extend their service lives and all but one (converted 
to C-5M) are now retired. The C-5B first flew in 1985 and was delivered 
between 1986 and 1989. C-5Bs incorporated all C-5A improvements 
including strengthened wings, uprated turbofans, color weather radar, 
triple INS, and defensive systems (on some aircraft). Two C-5As were 
modified for outsize space cargo and redelivered as C-5Cs in 1989 and 
1990. The combined Avionics Modernization Program (AMP)—completed 
in 2011—and Reliability Enhancement and Re-engining Program (RERP), 
resulted in the C-5M Super Galaxy. Upgraded aircraft incorporate new 
GE CF6-80C2 (F138-GE-100) turbofans with 20 percent increased thrust, 
along with avionics, structural, and reliability fixes. A total of 49 B mod-
els, two C models, and the single C-5A were converted. Ongoing mods 
include CNS/ATM upgrades, improved Large Aircraft IR Countermea-
sures (LAIRCM) to counter MANPAD threats, and a lavatory redesign to 
fix corrosion issues. FY19 began installation of new mission computers 
and an o�-the-shelf weather radar needed to keep the fleet deployable 
worldwide. C-5s continue to su�er nose landing-gear malfunctions, and 
AMC is replacing key mechanical components and limiting “kneeling” to 
reduce wear. The command is also evaluating the C-5 in a mass-casualty/
large-scale evacuation role carrying up to 100 stretchers (66 percent 
more than the C-17).

Contractor: Lockheed Martin.
First Flight: June 6, 2006 (C-5M).
Delivered: Feb. 9, 2009-Aug. 2, 2018 (C-5M).
IOC: Feb. 21, 2014 (C-5M).
Production: 131 (52 converted to C-5M).
Inventory: 50 (C-5M); two (C-5M-SCM).
Operator: AMC, AFRC.
Aircraft Location: Dover AFB, Del.; JBSA-Lackland, Texas; Travis AFB, 
Calif.; Westover ARB, Mass.
Active Variants:
•C-5M. Super Galaxy incorporating AMP and RERP.
•C-5M-SCM. Super Galaxy converted from C-5C to carry large NASA cargo.
Dimensions: Span 222.8 ft, length 247.8 ft, height 65.1 ft.
Weight: Max T-O 840,000 lb.
Power Plant: Four GE Aviation  F138-GE-100 turbofans, each 50,580 lb thrust. 
Performance: Speed 518 mph, range 5,524 miles with 120,000 lb of cargo. 
Ceiling: 45,000 ft.
Accommodation: Two pilots, two flight engineers, three loadmasters. 
Load: 81 troops and 36 standard pallets, max 285,000 lb; incl seven 
MRAP vehicles, six AH-64 Apache helicopters, four M2 Bradley fighting 
vehicles, or two M1 Abrams main battle tanks.

C-12 HURON
Light airlift

Brief: C-12 is tasked with multimission passenger and priority light-cargo 
airlift, medevac, embassy, and test support. The family of aircraft includes 
military versions of the Beechcraft King Air B200 and 1900C aircraft (C- 
12J). Flight decks and cabins are pressurized for high-altitude flight. The 
C-12D incorporates a cargo door with an integral airstair, high-flotation 
landing gear, structural improvements, and optional external wingtip 
tanks. Both C-12C and C-12D are deployed to U.S. embassies worldwide 
and incorporate earlier three-bladed propellers. The C-12F incorporated 
uprated engines, four-bladed propellers, and an increased service ceil-
ing. The C-12J is a completely di�erent aircraft based on the Beechcraft 
1900C commuter airliner with a large, aft cargo door. C-12Js are operated 
by PACAF in support of U.S. Forces Japan and can transport two litters or 
10 ambulatory patients in the AE role. C-12Js incorporate extensive avion-
ics upgrades, including three MFDs, integrated GPS, flight management 
systems, autopilot, VHF/UHF radios, and weather radar. Current updates 
encompass basic safety, reliability, and maintainability mods.

Contractor: Beechcraft.
First Flight: Oct. 27, 1972 (Super King Air 200), March 1, 1990 (1900C).
Delivered: 1974-mid 1990s.
IOC: Circa 1974.
Production: 30 (C-12A/C); six (C-12D); 46 (C-12F): four (C-12J). 
Inventory: 16 (C-12C); six (C-12D); three (C-12F); four (C-12J).
Operator: AFMC, PACAF.
Aircraft Location: Edwards AFB, Calif.; Holloman AFB, N.M.; JB Elmendorf-
Richardson, Alaska; Yokota AB, Japan (J); various U.S. embassies.
Active Variants:
•C-12C. C-12As retrofit with PT6A-41 engines.
•C-12D. C-12 with an enlarged cargo door and strengthened wings.
•C-12F. C-12 with uprated PT6A-42 engines, eight-passenger seating, 
and AE capability.
•C-12J. Military version of the Beechcraft Model 1900C commuter airliner. 
Dimensions: Span 54.5 ft, length 43.8 ft, height 15 ft (C/D/F); span 54.5 
ft, length 57 ft, height 15 ft (J).
Weight: Max T-O 15,000 lb (F); 16,710 lb (J).
Power Plant: Pratt & Whitney Canada PT6A-41 (C/D) or PT6A-42 (F) 
turbo-props, each 850 shp; PT6A-65B turboprops, each 1,173 shp.
Performance: Speed 300 mph (C/D) 336 mph (F) range 2,271 miles; 284 
mph, range 1,669 miles (J).
Ceiling: 31,000 ft (C/D); 35,000 ft (F); 25,000 ft (J).
Accommodation: Two pilots; Load: eight passengers (C/D/F), 19 pas-
sengers or 3,500 lb cargo (C-12J).

C-17 GLOBEMASTER III
Tactical/strategic airlift

Brief: C-17 is a heavy-lift, strategic transport capable of direct tactical 
delivery of all classes of military cargo. It is the U.S. military’s core airlift 
asset, capable of operating on small, austere airfields (3,500 ft by 90 ft) 
previously limited to C-130s. It is the only aircraft able to directly deliver or 
airdrop outsize cargo into a tactical environment and it is the first military 
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C-32
VIP transport

Brief: The C-32A provides dedicated vice presidential and DV airlift. C-32B 
is tasked with politically sensitive crisis-mobility. Both types were acquired 
as commercial Boeing 757s. Aircraft assigned to the 89th Airlift Wing at 
Andrews fly under the call sign “Air Force Two” during vice presidential 
missions, but additionally serve the First Lady, Congress, and Cabinet 
o�icials. The cabin is divided into sections, including a worldwide clear 
and secure voice and data communications suite, first-class cabin, two 
business-class cabins, center galley, lavatories, fully enclosed stateroom, 
and a conference and sta� area. The C-32B provides DOD discreet, rapid, 
global airlift in support of government crisis response e�orts. The C-32’s 
modern flight deck is designed to be easily upgraded, and the fleet re-
cently underwent a full interior cabin refurbishment to more closely match 
the VC-25 fleet. Ongoing mods include installation of four, fully reclining 
crew rest seats to enable missions longer than the current 16-hour limit 
without pre-positioning relief crews. DOD is considering replacing the 
C-32, E-4B, and Navy E-6B Mercury with a common airframe, possibly 
reshu�ling mission sets to increase e�iciency.

Contractor: Boeing.
First Flight: Feb. 11, 1998 (C-32A).
Delivered: June-December 1998.
IOC: 1998.
Production: Six.
Inventory: Four (C-32A); two (C-32B).
Operator: AMC, ANG.
Aircraft Location: JB Andrews, Md.; JB McGuire-Dix-Lakehurst, N.J.
Active Variants:
•C-32A. Presidential support-configured commercial Boeing 757-200 
airliner.
•C-32B. Commercial Boeing 757-200 tasked with global crisis response airlift.
Dimensions: Span 124.6 ft, length 155.2 ft, height 44.5 ft.
Weight: Max T-O 255,000 lb.
Power Plant: Two Pratt & Whitney PW2040 turbofans, each 41,700 lb thrust.
Performance: Speed 530 mph, range 6,325 miles.
Ceiling: 42,000 ft.
Accommodation: Two pilots, up to 14 cabin and maintenance crew (varies 
with mission). Load: Up to 45 passengers.

C-21
Light airlift

Brief: The C-21 is a militarized Learjet 35 used for passenger and priority 
light-cargo airlift and aeromedical transport. It is equipped with color 
weather radar, TACAN, and HF/VHF/UHF radios. It provides medium-range 
operational support for time-sensitive movement of people and cargo 
throughout the US and the European Theater, including AE missions if 
required. USAF awarded a $32.2 million contract for CNS/ATM upgrades 
in May 2017. Ongoing e�orts include the C-21 Avionics Upgrade Program 
(AUP), which replaces the analogue cockpit with a modern glass cockpit 
with digital systems, including a new weather radar, GPS, flight manage-
ment system, satellite-updating real-time flight information, digital black 
boxes, and ADS-B/Mode 5 transponder. Funds additionally cover low-
cost flight safety, reliability, and maintainability mods as needed. Eleven 
airframes completed AUP by the end of 2019, and the remaining eight 
were scheduled to undergo upgrades through July 2020. AMC inactivated 
the 457th Airlift Squadron at JB Andrews on June 18, 2019, consolidating 
the U.S.-based C-21 fleet to Scott.

Contractors: Bombardier (previously Gates Learjet); Global Aviation 

transport to feature full digital, fly-by-wire control. Boeing delivered the 
223rd and final USAF aircraft on Sept. 12, 2013, and the final international 
aircraft on Nov. 29, 2015. Fleetwide Block 16 avionics and weather radar 
mods were completed in 2015, and all aircraft will be upgraded to Block 
20 standard during depot maintenance. Block 20 retrofits include some 
60 programs to bring early production aircraft to a common configuration. 
Ongoing mods include next-generation Large Aircraft Infrared Coun-
termeasures (LAIRCM) to combat the proliferation of man-portable air 
defenses, next-generation CNS/GATM, Mode 5 IFF, dynamic retasking, 
and structural, safety, and sustainment mods. Priority upgrades include 
HUD replacement and airspace compliance mods to meet FAA’s 2020 
deadline. Development includes Fixed Installation Satellite Antenna (FISA) 
to enable high-bandwidth BLOS data/comms and a roll-on/roll-o� C2 
capsule (replacing the “Silver Bullet”) for in-flight conferencing. Though 
production ceased in 2015, USAF ferried the final aircraft to the Indian Air 
Force on Aug. 22, 2019. AFRC’s 911th AW at Pittsburgh Airport o�icially 
transitioned from the C-130 to the C-17 in 2019.

Contractor: McDonnell Douglas (now Boeing).
First Flight: Sept. 15, 1991.
Delivered: June 1993-September 2013.
IOC: Jan. 17, 1995.
Production: 257.
Inventory: 222.
Operator: AETC, AMC, PACAF, ANG, AFRC.
Aircraft Location: Altus AFB, Okla.; Dover AFB, Del.; JB Charleston, 
S.C.; JB Elmendorf-Richardson, Alaska; JB Lewis-McChord, Wash.; JB 
McGuire-Dix- Lakehurst, N.J.; JB Pearl Harbor-Hickam, Hawaii; March 
ARB, Calif.; Pittsburgh Arpt., Pa.; Travis AFB, Calif.; Wright-Patterson AFB, 
Ohio; and ANG in Hawaii (associate), Mississippi, North Carolina, West 
Virginia, and New York. 
Active Variant:
•C-17A. Long-range airlifter.
Dimensions: Span 169.8 ft, length 174 ft, height 55.1 ft.
Weight: Max T-O 585,000 lb.
Power Plant: Four Pratt & Whitney F117-PW-100 turbofans, each 40,440 
lb thrust.
Ceiling: 45,000 ft.
Performance: Speed 518 mph at 25,000 ft, range 2,760 miles with 169,000 
lb payload (farther with air refueling).
Accommodation: Two pilots, loadmaster; AE crew: Two flight nurses, three 
medical technicians (altered as required). Load: 102 troops/paratroopers; 36 
litter and 54 ambulatory patients; 18 pallets up to max payload 170,900 lb.

Technologies (CNS/ATM upgrade).
First Flight: January 1973. 
Delivered: April 1984-October 1985. 
IOC: April 1984.
Production: 84.
Inventory: 19.
Operator: AMC, USAFE.
Aircraft Location: Ramstein AB, Germany; Scott AFB, Ill.
Active Variant:
•C-21A. Military version of the Learjet 35A.
Dimensions: Span 39.5 ft, length 48.6 ft, height 12.2 ft.
Weight: Max T-O 18,300 lb.
Power Plant: Two AlliedSignal TFE731-2 turbofans, each 3,500 lb thrust.
Performance: Speed 530 mph at 41,000 ft, range 2,306 miles.
Ceiling: 45,000 ft.
Accommodation: Two pilots; AE crew: Flight nurse, two medical techni-
cians (adjusted as required). Load:  eight passengers, 3,153 lb cargo; one 
litter or five ambulatory patients (AE role).
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C-37 GULFSTREAM 
VIP transport

Brief: The C-37 family provides worldwide special air mission and DV 
support, consisting of military versions of the ultra-long-range Gulf-
stream business aircraft. The C-37A is based on the Gulfstream V and is 
equipped with separate VIP and passenger areas, secure global voice 
and data communications suites, enhanced weather radar, autopilot, 
and advanced HUD. The C-37B, first delivered in 2004, is based on the 
G550 and adds directional IR countermeasures for self-defense and the 
advanced Honeywell Plane-View flight deck. Ongoing mods include 
commercial wideband satcom, to ensure senior leaders’ access to secure 
data and voice networks, and FAA-required CNS/ATM updates. The 
fleet has an average 28,000 flying hours of remaining service life. USAF 
issued a request for proposal in FY18 for procurement of as many as 40 
additional C-37Bs to backfill the now retired C-20 fleet and took delivery 
of a fourth C-37B on Dec. 20, 2019. FY20 funds procure two airframes for 
delivery through 2021. The service also recently selected a C-37 variant 
for its Compass Call replacement and is evaluating several derivatives 
for C2 and ISR roles.

Contractor: Gulfstream Aerospace. 
First Flight: October 1998 (C-37A). 
Delivered: Oct. 14, 1998-present.
IOC: Dec. 9, 1998.
Production: 13.
Inventory: Nine (C-37A); three (C-37B).
Operator: AMC, PACAF, USAFE.
Aircraft Location: Chièvres, Belgium; JB Andrews, Md.; JB Pearl Harbor- 
Hickam, Hawaii; MacDill AFB, Fla.; Ramstein AB, Germany.
Active Variants:
•C-37A. Military version of the Gulfstream V.
•C-37B. Military version of the Gulfstream G550. 
Dimensions: Span 93.5 ft, length 96.4 ft, height 25.8 ft. 
Weight: Max T-O 90,500 lb.
Power Plant: Two BMW/Rolls-Royce BR710A1-10 turbofans, each 14,750 
lb thrust (A); two BR710C4-11 turbofans, each 15,385 lb thrust (B).
Performance: Speed 600 mph, range 6,300 miles.
Ceiling: 51,000 ft.
Accommodation: Two pilots, flight attendant, crewchief; Load: Up to 12 
passengers (A); 14 passengers (B).

C-130H HERCULES
Tactical airlift

Brief: The C-130H is an all-purpose theater transport that performs diverse 
roles, including tactical and inter-theater airlift and airdrop, AE, aerial 
spraying, aerial firefighting, and humanitarian support. The developmental 
YC-130A first flew in August 1954 with the C-130A entering USAF service in 
1956. The H model improved on the later C-130E and was delivered start-
ing in 1965, with delivery of the current, more advanced models starting 
in 1974. Improvements included uprated engines, redesigned outer wing, 
improved pneumatic systems, new avionics, improved radar, and NVG 
lighting. C-130Hs are being replaced by the C-130J. The ANG is upgrading 
28 aircraft, including Modular Airborne Fire Fighting Systems (MAFFS)-
equipped airframes, with eight-bladed NP2000 propellers to enhance 
performance and safety. The first modified airframe was redelivered to the 
Wyoming ANG in January 2018, and the ANG eventually aims to retrofit the 
entire fleet. The service grounded 60 aircraft for propeller blade inspection 
and replacement following a fatal Marine Corps accident, and a further 
123 aircraft were inspected after wing-joint cracks were found in depot 
maintenance in 2019. Ongoing upgrades include critical center wing box 
replacement, electronic propeller controls/engine e¢iciency mods, and the 
C-130H Avionics Modernization Program (previously Viability and Airspace 
Access Program). AMP increment 1 adds new CNS/ATM to bring a total 
of 166 C-130H in compliance with U.S. and international airspace rules 
by January 2020. Increment 2 will add terrain awareness and warning, 
new flight management, and modern MFDs. USAF announced plans to 
cut 24 ANG airframes in FY21.

Contractor: Lockheed Martin. 
First Flight: 1965 (C-130H). 
Delivered: March 1965 onward (C-130H1); April 1975-96 (current C-
130H2/H3).
IOC: Circa 1974.
Production: 1,202 (C-130H).
Inventory: 171.
Operator: ANG, AFRC, AFSOC.

C-40 CLIPPER
VIP transport

Brief: The C-40 is a medium-range DV airlift aircraft based on the com-
mercial Boeing 737-700. It is used to transport senior military command-
ers, Cabinet o¢icials, and members of Congress, as well as performing 
other support missions. C-40Bs are equipped with an o¢ice-in-the-sky 
arrangement, including clear and secure voice/data communication and 
broadband data/video. C-40Cs lack the advanced communications suite, 
are VIP configured with sleep accommodations, and are reconfigurable to 
carry 42 to 111 passengers. Both versions have modern avionics, integrated 
GPS and flight-management system/electronic-flight instrument system, 
and HUD. Each aircraft has auxiliary fuel tanks and managed passenger 
communications. Recent mods include nitrogen fuel-tank inerting for 
the C-40C and commercial wideband satcom for the C-40B to ensure 
leader’s secure top-secret voice, data, and video links, and navigation/

air tra¢ic management compliance. Ongoing work is limited to low-cost 
sustainment. The fleet is designed for a 30-year service life, with an aver-
age of 22 years remaining. PACAF and USAFE ended C-40B operations, 
transferring the aircraft to AMC at Andrews in 2019. 

Contractor: Boeing.
First Flight: April 14, 1999 (C-40A).
Delivered: 2002-2007.
IOC: Feb. 28, 2003.
Production: 11.
Inventory: Four (C-40B); seven (C-40C).
Operator: AMC, ANG, AFRC.
Aircraft Location: JB Andrews, Md.; Scott AFB, Ill.
Active Variants:
•C-40B. Military version of the Boeing 737-700 with added winglets.
•C-40C. VIP configured Boeing 737-700 with added winglets, but lacking 
advanced comms.
Dimensions: Span 117.4 ft, length 110.3 ft, height 41.2 ft.
Weight: Max T-O 171,000 lb.
Power Plant: Two GE Aviation CFM56-7 turbofans, each 27,000 lb thrust.
Performance: Speed 530 mph, range 5,750 miles.
Ceiling: 41,000 ft.
Accommodation: Two pilots, up to eight cabin and maintenance crew 
(varies by model/mission); Load: Up to 89 passengers (B); up to 111 
passengers (C).
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C-130J SUPER HERCULES
Tactical airlift

Brief: The C-130J is the redesigned, current production version of the C-130 
all-purpose theater transport. Missions include tactical and inter-theater 
airlift, airdrop, AE, wildfire suppression using the Modular Airborne Fire 
Fighting System (MAFFS), and humanitarian relief. The aircraft first de-
ployed in combat in Southwest Asia in 2004. The Super Hercules features 
three-crew flight operations, more powerful engines, composite six-blade 
propellers, and digital avionics and mission computers. The C-130J can 
fly faster, higher, and farther than earlier C-130s. The C-130J-30 variant 
features a 15-foot longer “stretched” fuselage. The combined fleet is 
sustained via block upgrades. USAF is combining the future Block 7/8.1 
upgrades to reduce modification down-time. Block 7 includes Link 16, new 
flight management systems, civil GPS, and a special mission processor. 
Block 8.1 adds improved LOS data link and BLOS comms, improved preci-
sion navigational aids, enhanced covert lighting, replaces UHF comms 
with satcoms, and updates mission planning systems. Block 8.1’s Mode 
5 IFF and air tra�ic management upgrades will be fielded ahead of cycle 
to meet the FAA’s 2020 compliance deadline. Airframes delivered since 
2009 incorporate enhanced service life center wings, and three of 21 early 
production airframes programmed will be retrofitted in 2020. The current 
multiyear contract procures 29 USAF C-130J-variants between FY19 and 
FY23 at a production rate of 16 aircraft per year.

Contractor: Lockheed Martin.
First Flight: April 5, 1996. 
Delivered: February 1999-present. 
IOC: October 2006.
Production: 2,600+ (all variants).
Inventory: 132.
Operator: AETC, AMC, PACAF, USAFE, ANG, AFRC.
Aircraft Location: Dyess AFB, Texas; Little Rock AFB, Ark.; Ramstein 
AB, Germany; Yokota AB, Japan; and ANG in California, Kentucky, Rhode 
Island. Planned: Maryland.
Active Variants:
•C-130J Super Hercules. Current production version.
•C-130J-30 Super Hercules. Stretched version capable of accommodat-
ing larger loads.
Dimensions: Span 132.6 ft, length 97.8 ft, height 38.8 ft.; J-30 length 112.8 ft. 
Weight: Max T-O 155,000 lb (J), 164,000 lb (J-30); max payload 42,000 
lb (J), 44,000 lb (J-30).
Power Plant: Four Rolls-Royce AE2100D3 turboprops, each 4,700 shp.
Performance: Speed 417 mph (J), 410 mph (J-30); range with 35,000 lb 
payload 1,841 miles (J), 2,417 miles (J-30).
Ceiling: With max payload, 26,000 ft (J), 28,000 ft (J-30).
Accommodation: Two pilots, loadmaster. Load:  Up to 92 combat troops 
or 64 paratroopers or 74 litters or six cargo pallets or 16 Container Delivery 

Aircraft Location: Dobbins ARB, Ga.; Little Rock AFB, Ark.; Maxwell 
AFB, Ala.; Minneapolis-St. Paul Arpt./ARS, Minn.; Peterson AFB, Colo. 
(MAFFS); Youngstown ARS, Ohio (Aerial Spray); and ANG in Arkansas, 
Connecticut, Delaware, Georgia, Illinois, Kentucky, Minnesota, Missouri, 
Montana, Nevada (MAFFS), Ohio, Texas, West Virginia, Wyoming (MAFFS).
Active Variant:
•C-130H Hercules. Updated late-production version of the legacy C-130.
Dimensions: Span 132.6 ft, length 97.8 ft, height 38.8 ft.; J-30 length 112.8 ft. 
Weight: Max T-O 155,000 lb; max payload 42,000 lb.
Power Plant: Four Allison T56-A-15, or Rolls-Royce T56 3.5 turboprops, 
each 4,591 shp.
Performance: Speed 366 mph; range with 35,000 lb payload 1,496 miles.
Ceiling: With max payload, 23,000 ft.
Accommodation: Two pilots, navigator, flight engineer, loadmaster; Load:
Up to 92 combat troops or 64 paratroopers or 74 litters or six cargo pal-
lets or 16 Container Delivery System (CDS) bundles or any combination 
of these up to max weight.

System (CDS) bundles or any combination of these up to max weight 
(J); 128 combat troops or 92 paratroopers or 97 litters or eight pallets or 
24 CDS bundles or any combination of these up to max weight (J-30).

LC-130H SKIBIRD
Arctic support/tactical airlift

Brief: The LC-130H is a ski-equipped, Arctic-support derivative of the 
C-130H. It is capable of direct resupply of Antarctic research stations 
and high-arctic radar sites utilizing ice and snowpack runways. The 
LC-130H fleet supports the National Science Foundation’s (NSF) Ant- 
arctic research, ferrying much of the material, provisions, and personnel 
between Christchurch, New Zealand, and McMurdo Station, Antarctica. 
The aircraft also provide ongoing support to the remote Amundsen-Scott 
South Pole Station. USAF began augmenting the Navy’s “Operation Deep 
Freeze” with the C-124 in 1956. C-130s began Antarctic support in 1959, 
operating without skis until the initial ski-borne deployment of the C-
130D in January 1960. By 1975, the New York ANG’s 109th AW operated 
USAF’s only ski-equipped LC-130 supporting Distant Early Warning sites 
in the high-Arctic. The unit began augmenting Navy LC-130s during 
Deep Freeze in 1988, before taking over primary responsibility in 1999. 
Three aircraft were converted from ex-Navy LC-130Rs, and the NSF 
funded an additional three new-build aircraft in 1995-96. LC-130s have 
been upgraded with digital displays and flight management systems, 
multifunction radar, modernized comms, and a single air data computer. 
LC-130s are upgraded along with the baseline C-130H fleet, including 
center wing box replacement, Mode 5 IFF, as well as the C-130H Avion-
ics Modernization Program adding airspace-compliant CNS/ATM. Ice 
Pod experiments utilizing an aft, externally mounted sensor suite to 
record ice composition and density began in 2015. The pod includes 
radar, laser, and optical sensors. USAF began testing new, eight-bladed 
NP-2000 propellers to increase take-off performance by 20 percent and 
replace the dwindling stock of JATO (Jet-Assisted Takeoff ) rockets in 
2008. All 10 aircraft have now been upgraded with new propellers and 
engine enhancements. The research season ending in February 2019 
marked the first time all participating LC-130s were equipped with 
NP-2000 propellers.

Contractor: Lockheed Martin.
First Flight: 1957 (ski-equipped C-130D).
Delivered: 1974-96.
IOC: January 1960 (C-130D).
Production: 10.
Inventory: 10.
Operator: ANG.
Aircraft Location:Stratton ANGB, N.Y.
Active Variants:
•LC-130H Skibird. Arctic support variant with wheel-ski gear and eight-
bladed propellers.
Dimensions: Span 132.6 ft, length 97.8 ft, height 38.8 ft.; Nose Ski 10 ft 
by six ft wide, main gear skis 12 ft by six ft wide.
Weight: Max T-O 155,000 lb; max payload 45,000 lb.
Power Plant: Four Rolls-Royce T56 3.5 turboprops, each 4,591 shp. 
Performance: Speed 366 mph; range with 35,000 lb payload 1,636 miles 
(with engine upgrades). 
Ceiling: With max payload, 23,000 ft.
Accommodation: Two pilots, navigator, flight engineer, loadmaster; 
Load: Up to 92 passengers or 74 litters; six cargo pallets, 16 Container 
Delivery System (CDS) bundles, or any combination up to max weight.
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VC-25 AIR FORCE ONE
Presidential airlift

Brief: The VC-25 is a specially configured Boeing 747-200B equipped for 
airlifting the President and his entourage. VC-25s operate under the call 
sign “Air Force One” when the President is aboard, and SAM (Special Air 
Mission) during non-presidential flights. Aircraft are equipped with sta� 
work areas, a conference room, a general seating area, and an executive 
o�ice. Communications capability includes worldwide secure and clear 
communications, data links. The aircraft also has a full, self-defensive 
suite. The fleet is operated by the Presidential Airlift Group of the 89th 
Airlift Wing at JB Andrews. The VC-25A fleet has three years’ estimated 
service life remaining and requires a life-extension/block upgrade to 
remain viable until replaced by the VC-25B (based on Boeing’s modern-
ized 747-8 Intercontinental). Block mods including protected satcom, 
chillers, a nitrogen-generation system, weather radar, digital/voice data, 
and network upgrades are slated for completion by mid-2020. SLEP is 
accomplished during regular depot maintenance. Flight deck upgrades 
include digital avionics, compliant CNS/ATM, Mode 5 IFF, Advisory Verti-
cal Navigation, and other pilot situational awareness aids. USAF issued 
Boeing a $3.9 billion presidential aircraft replacement contract to modify 
two undelivered commercial 747-8s to VC-25B standards on Feb. 20, 2018. 
Work is underway modifying the airframes and delivery is slated for 2024. 
The current specification excludes aerial refueling capabilities have been 
deleted from requirements to reduce program cost.

Contractor: Boeing.
First Flight: Sept. 6, 1990 (VC-25A).
Delivered: August-December 1990.
IOC: Dec. 8, 1990.
Production: Two VC-25A; two VC-25B (undergoing modification).
Inventory: Two (VC-25A); two (VC-25B).
Operator: AMC.
Aircraft Location: JB Andrews, Md.
Active Variants:
•VC-25A. Specially configured presidential support version of the Boe-
ing 747-200B.
•VC-25B. Next-generation presidential aircraft based on the Boeing 747-8 
Intercontinental.
Dimensions: Span 195.8 ft, length 231.8 ft, height 63.4 ft (A); span 224.5 
ft, length 250.2 ft, height 63.4 ft (B).
Weight: Max T-O 833,000 lb (A); max T-O 987,000 lb (B).
Power Plant: Four GE Aviation CF6-80C2B1 turbofans, each 56,700 lb 
thrust (A); four GE Aviation GEnx-2B turbofans, each 66,500 lb thrust (B). 
Performance: Speed 630 mph, range 7,800 miles (farther with air refuel-
ing) (A); speed 660 mph, range 8,900 miles (B).
Ceiling: 45,100 ft.
Accommodation: Two pilots, navigator, flight engineer, up to 22 cabin 
and maintenance crew; Load: Up to 102 passengers (A); TBD (B).

HH-60 JOLLY GREEN II
Personnel recovery/medium lift

Brief: The HH-60W Pave Hawk II is an armed, all-weather day/night 
CSAR helicopter fielded to replace the HH-60G  derived from the UH-60M 
Blackhawk. Additional missions include casualty/medical evacuation, 
disaster and humanitarian response, firefighting, and combat/utility 
support. The HH-60W features a fully digital glass cockpit, improved hot 
weather/high-altitude performance, onboard self-defenses capable of 
defeating higher-end threats, an enlarged cabin, and double the internal 
fuel capacity of the HH-60G. Features include digital RWR, laser/missile/
hostile fire warning, integrated cha�/ flares, cabin and cockpit armor, 
externally mounted 7.62 mm and .50 cal weapons, LINK 16, SADL, inte-
grated cockpit/cabin displays, advanced comms, ADSB, tactical moving 
map displays, upturned IR-masking exhausts, and e�icient wide-chord 
rotor blades. USAF awarded Sikorsky Aircraft the $1.28 billion Combat 
Rescue Helicopter contract to replace the HH-60G on June 26, 2014. Early 
evaluations revealed shortcomings with radar interface, data links, RWR, 
rescue hoist, gun mounts, fuel cells, armor, and aircrew seats, which 

HH-60 PAVE HAWK
Personnel recovery/medium lift

Brief: The HH-60G Pave Hawk is an armed, all-weather day/night CSAR 
helicopter derived from the UH-60 Blackhawk. Additional missions in-
clude casualty/medical evacuation, disaster and humanitarian response, 
firefighting, and combat/utility support. The HH-60G is equipped with 

advanced INS/GPS/Doppler navigation systems, SATCOM, and secure/
anti-jam communications, and a personnel locating system (PLS) that 
aids location of a survivor’s radio. It includes automatic flight control, 
NVG lighting, FLIR, an engine/rotor blade anti-ice system, in-flight refu-
eling probe, additional fuel tanks, and an integral rescue hoist. Combat 
enhancements include a full, self-defensive suite and two miniguns (or 
.50-caliber guns). Ongoing Block 162 upgrades include an Avionics Com-
munications Suite Upgrade, as well as replacing obsolete systems and 
standardizing HH-60G and loss-replacement aircraft. Obsolescence mods 
include color weather radar, improved TACAN, new RWR, auto direction 
finding, and digital intercoms. ACSU upgrades wrap up in 2020, followed 
by fleetwide standardization in 2024. Ongoing mods include safety/surviv-
ability, situational awareness mods for low visibility ops and data-linking 
o�board ISR, mission avionics, and sensor turret improvements. The first 
of 19 Army-surplus HH-60U replacements was delivered to Elmendorf on 
Aug 5, 2019, to return the fleet to 114 helicopters by mid-2020. Both types 
will be replaced by the HH-60W Jolly Green II in developmental testing.  

Contractor: Lockheed Martin Sikorsky.
First Flight: October 1974. 
Delivered: 1982-1998 (HH-60G); 2019-present (HH-60U). 
IOC: 1982.
Production: 112 (HH-60G); 19 (HH-60U).
Inventory: 103 (HH-60G); three (HH-60U).
Operator: ACC, AETC, AFMC, PACAF, USAFE, ANG, AFRC.
Aircraft Location: Aviano AB, Italy; Davis-Monthan AFB, Ariz.; Eglin AFB, 
Fla.; Francis S. Gabreski Arpt., N.Y.; JB Elmendorf-Richardson, Alaska; 
Kadena AB, Japan; Kirtland AFB, N.M.; Mo�ett Field, Calif.; Moody AFB, 
Ga.; Nellis AFB, Nev.; Patrick AFB, Fla.
Active Variants:
•HH-60G. Modified UH-60 helicopter equipped for CSAR.
•HH-60U. Converted surplus UH-60L.
Dimensions: Rotor diameter 53.6 ft, overall length 64.7 ft, height 16.7 ft. 
Weight: Max T-O 22,000 lb.
Power Plant: Two GE Aviation T700-GE-700/701C turboshafts, each 
1,560-1,940 shp.
Performance: Speed 184 mph; range 580 miles (farther with air refueling).
Ceiling: 14,000 ft.
Armament: Two 7.62 mm miniguns or two .50-caliber machine guns. 
Accommodation: Two pilots, flight engineer, gunner; Load: Up to three 
PJs and four non-ambulatory patients.

HELICOPTERS
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UH-1 HUEY/IROQUOIS
Light lift/training

Brief: The UH-1N aircraft initially provided search and rescue capabili-
ties before replacing earlier Huey variants in the ICBM field security and 
support role. UH-1Ns also provide administrative/DV lift to U.S. National 
Capital Region at JB Andrews and US Forces-Japan at Yokota, as well as 
supporting aircrew survival training at Fairchild. The TH-1H fleet provides 
Air Force helicopter pilot training at Fort Rucker. USAF converted all 
single-engine UH-1H models to TH-1H variants, extending their service 
lives by at least 20 years. USAF awarded Boeing the $2.4 billion UH-1N 
replacement contract for up to 84 MH-139s in 2018, but contract delays 
pushed initial fielding to 2023 or beyond. USAF is modifying the UH-1N 
with NVG-compatible cockpit, upgraded sensors, and safety and sustain-
ment improvements. The ongoing SLEP of up to 63 airframes aims to 
bridge the gap until the MH-139A is fully fielded. 

Contractors: Bell Helicopter; Lockheed Martin (TH-1H prime).
First Flight: April 1969 (UH-1N).
Delivered: September 1970-1974; November 2005-2013 (TH-1H).
IOC: October 1970 (UH-1N); circa 2009 (TH-1H). 
Production: 28 (TH-1H); 79 (USAF UH-1Ns).
Inventory: 28 (TH-1H); 63 (UH-1N).
Operator:  AETC, Air Force District of Washington, AFGSC, AFMC, PACAF. 
Aircraft Location: Eglin AFB, Fla.; Fairchild AFB, Wash.; F. E. Warren AFB, 
Wyo.; Fort Rucker, Ala.; JB Andrews, Md.; Kirtland AFB, N.M.; Malmstrom 
AFB, Mont.; Minot AFB, N.D.; Yokota AB, Japan.
Active Variants:
•TH-1H. Modified twin-engine version of UH-1H used for flight training.
•UH-1N. Military version of the Bell 212 used for utility support and light lift. 
Dimensions: Rotor diameter 48 ft, length 57 ft, height 13 ft. (TH-1H); rotor 
diameter 48 ft, length 57.1 ft, height 12.8 ft. (UH-1N).
Weight: Max gross 10,500 lb.
Power Plant: One Honeywell T53-L-703 turboshaft, 1,800 shp (TH-1H); 
two Pratt & Whitney Canada T400-CP-400 turboshafts, 1,290 shp (UH-1N).
Performance: Speed 149 mph, range 300+ miles (UH-1N).
Ceiling: 15,000 ft (10,000 ft with 10,000+ lb).
Armament: (Optional) two General Electric 7.62 mm miniguns or two 40 

MH-139 GREY WOLF
Missile field security/ light lift

Brief: The MH-139 is based on the Leonardo AW139 and is modified with 
mission-specific equipment, systems, and armament by prime contractor 
Boeing. Features include an open-architecture glass cockpit, weather radar, 
enhanced ground proximity warning, radar altimeter, engine IR signature 
reduction, and military UHF/satcoms. Modifications will include defensive 
systems such as cha¤/flares and missile warning, cockpit and cabin bal-
listic protection, and crashworthy, self-sealing fuel tanks. AFGSC aircraft 
will be optionally armed with cabin-mounted 7.62 mm M240 machine guns. 
USAF awarded Boeing the $2.4 billion UH-1N replacement contract on 
Sept 24, 2018, following cancellation of the earlier Common Vertical Lift 
Support Program (CVLSP). Requirements were driven by the MH-139’s 
primary ICBM field security and support role, but it will eventually replace 
UH-1Ns in the DV lift and aircrew survival training roles as well. The service 
plans to procure up to 84 MH-139s through FY27, basing 30 at Andrews, 
11 each at F. E. Warren, Kirtland (schoolhouse), Malmstrom, Minot, and 
four each at Fairchild and Yokota, retaining two for integration work at 
Eglin. Since the commercial AW139 is a mature system, developmental 
testing will be streamlined and tests will focus largely on ability to meet 
mission requirements. Two of the initial four airframes arrived at Duke 
Field to begin initial testing in December 2019. Full rate production is 
planned for 2023. 

Contractors: Boeing (prime contractor); Leonardo (formerly Agusta 
Westland) (airframe); Honeywell (avionics).
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were rectified with minimal delays. A total of nine HH-60Ws will support 
developmental testing at Eglin/Duke. USAF plans to procure a total of 
112 HH-60Ws over eight lots through 2026. FY20 funds procure an initial 
12 aircraft, and a full-rate production decision is expected in 2021. The 
helicopter made its initial flight from Sikorsky’s West Palm Beach, Fla., 
facility on May 17, 2019, developmental testing will stretch through the end 
of FY20, and operational testing will begin in FY21. A total of four aircraft 
each will be delivered to Moody and Kirtland to support maintenance 
training and initial operational employment. USAF announced the name 
“Jolly Green II” in 2020 honoring the legacy  Vietnam-era HH-3 and HH-53. 

Contractor: Lockheed Martin Sikorsky.
First Flight: May 17, 2019. 
Delivered: 2019-present. 
IOC: N/A.
Production: 112 (planned).
Inventory: Nine.
Operator: AFMC. Planned: ACC, AETC, PACAF, USAFE, ANG, AFRC.
Aircraft Location: Duke Field, Fla. Planned: Aviano AB, Italy; Davis-Monthan 
AFB, Ariz; Francis S. Gabreski Arpt., N.Y.; JB Elmendorf-Richardson, Alaska; 
Kadena AB, Japan; Kirtland AFB, N.M.; Mo¤ett Field, Calif.; Moody AFB, 
Ga.; Nellis AFB, Nev.; Patrick AFB, Fla.
Active Variants:
•HH-60W. Developmental next-generation Combat Rescue Helicopter. 
Dimensions: Rotor diameter 53.6 ft, overall length 64.7 ft, height 16.7 ft. 
Weight: Max T-O 22,000 lb.
Power Plant: Two GE Aviation T700-GE-701D turboshafts, each 1,857 shp.
Performance: Speed 176 mph; range 690 miles (air refuelable).
Ceiling: 20,000 ft.
Armament: Two 7.62 mm miniguns or two .50-caliber machine guns. 
Accommodation: Crew: two pilots, flight engineer, gunner. Load: Mis-
sion dependent.

First Flight: 2019. 
Delivered: N/A.
IOC: 2023 (planned). 
Production: 84 (planned).
Inventory: N/A.
Operator: AFMC. Planned: AETC, Air Force District of Washington, 
AFGSC, PACAF. 
Aircraft Location: Duke Field, Fla. Planned: Fairchild AFB, Wash.; F. E. 
Warren AFB, Wyo.; JB Andrews, Md.; Kirtland AFB, N.M.; Malmstrom AFB, 
Mont.; Minot AFB, N.D.; Yokota AB, Japan.
Active Variants:
•MH-139A. Military version of the Agusta-Westland AW139 for utility 
support and light lift. 
Dimensions: Rotor diameter 45.2 ft, length 54.7 ft, height 16.3 ft.
Weight: Max gross 14,110 lb.
Power Plant: Two Pratt & Whitney PT6C-67C turboshaft, each 1,100 shp.
Performance: Speed 190 mph, range 660 miles (with auxiliary fuel, no 
reserves).
Ceiling: 20,000 ft.
Armament: Two M240 7.62 mm machine guns (mission dependent).
Accommodation: Two pilots, flight engineer; Load: 15 passengers (de-
pending on fuel, equipment, and atmospheric conditions) or up to four 
litters and five medical personnel. 
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T-6 TEXAN II
Primary trainer

Brief: The T-6 is a joint Air Force/Navy undergraduate pilot trainer de-
veloped under the Joint Primary Aircraft Training System program. The 
aircraft is based on the Swiss Pilatus PC-9 and the Navy version is des-
ignated T-6B. Mods include a strengthened fuselage, zero/zero ejection 

T-1 JAYHAWK
Advanced trainer

Brief: The T-1A is a military version of the Beechcraft 400A business jet 
used in the advanced phase of JSUPT for tanker/transport pilot and CSO 
training pipelines. The cockpit seats an instructor and two students. Mods 
include UHF/VHF radios, INS, TACAN, airborne detection finder, increased 
bird-strike resistance, and an additional fuselage fuel tank. CSO training 
aircraft also incorporate GPS-driven SAR and simulated RWR, as well as 
a second student and instructor station. Upgrade e�orts are focused on 
avionics modernization and include new MFD and terrain collision avoidance 
systems. USAF awarded a $156 million Avionics Modernization Program 
(AMP) contract to replace the type’s obsolescent flight deck with a com-
mercial glass cockpit in 2018, and the first modified aircraft flew in March 
2019. FY20 starts crew relief station replacement. The service is working 
to return the last of 39 aircraft severely damaged in a hailstorm at Laughlin 
to flying status. The fleet’s estimated 18,000 flying-hour service life keeps 
it structurally airworthy to 2032.

Contractors: Beechcraft (airframe); Field Aerospace/Rockwell Collins (AMP).
Operator: AETC.
First Flight: July 5, 1991 (T-1A).
Delivered: Jan. 17, 1992-July 1997.
IOC: January 1993.
Production: 180.
Inventory: 178.
Aircraft Location: Columbus AFB, Miss.; Laughlin AFB and JBSA-Randolph, 
Texas; Vance AFB, Okla.; NAS Pensacola, Fla.
Active Variant:
•T-1A. Military trainer version of Beechcraft 400A. 
Dimensions: Span 43.5 ft, length 48.4 ft, height 13.9 ft. 
Weight: Max T-O 16,100 lb.
Power Plant: Two Pratt & Whitney Canada JT15D-5B turbofans, each 
2,900 lb thrust.
Performance: Speed 538 mph, range 2,555 miles.
Ceiling: 41,000 ft.
Accommodation: Three pilots, two side by side, one to the rear.

mm grenade launchers; two seven-tube 2.75-in rocket launchers.
Accommodation: Two pilots, flight engineer; Load: Six to 13 passengers 
(depending on fuel, equipment, and atmospheric conditions) or up to six 
litters or, without seats, bulky, oversize cargo (UH-1N).

TRAINER AIRCRAFT

seats, upgraded engine, increased fuel capacity, pressurized cockpit, 
bird-resistant canopy, and digital avionics with sunlight-readable LCDs. 
The tandem student and instructor positions are interchangeable, includ-
ing single-pilot operation from either seat. The T-6 is fully aerobatic and 
features an anti-G system. USAF production completed in 2010, with an 
expected service life of 21 years. Ongoing mods include airspace com-
pliant avionics, improved canopy fracture system, and updated training 
aids and future plans would add controlled flight into terrain avoidance. 
Development includes Next-Generation Onboard Oxygen Generation 
System (OBOGS) to combat the hypoxia-like incidents that grounded 
the fleet in 2018. Improved maintenance and inspections will mitigate risk 
until fleetwide retrofit is complete. A single T-6 was lost in a non-related 
training accident near Sheppard on May 1, 2019. USAF plans to buy three 
AT-6 Wolverines in 2020 (in addition to an equal number of AFSOC A-29 
Super Tucanos) to continue experimentation with a rapidly procurable, 
exportable, light CAS/ISR aircraft. AT-6s will be assigned to ACC at Nellis. 

Contractor: Beechcraft/Textron Aviation Defense (formerly Raytheon).
First Flight: July 15, 1998. 
Delivered: May 2000-May 2010. 
IOC: May 2000.
Production: 452 (USAF); 328 (USN).
Inventory: 443 (USAF).
Operator: AETC, USN. Planned: ACC (AT-6).
Aircraft Location: USAF: Columbus AFB, Miss.; Laughlin AFB, JBSA-
Randolph, and Sheppard AFB, Texas; Vance AFB, Okla.; NAS Pensacola, 
Fla. Planned: Nellis (AT-6). 
Active Variants:
•T-6A. Joint service primary training aircraft, based on the Pilatus PC-9.
•AT-6 Wolverine. Experimental light attack/armed reconnaissance variant.
Dimensions: Span 33.5 ft, length 33.4 ft, height 10.7 ft.
Weight: Basic 6,500 lb.
Power Plant: One Pratt & Whitney Canada PT6A-68 turboprop, 1,100 shp.
Performance: Speed 320 mph, range 1,035 miles.
Ceiling: 31,000 ft.
Accommodation: Two pilots on Martin Baker MK16LA zero/zero ejec-
tion seats.
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T-38 TALON
Advanced trainer

Brief: The T-38 was the first supersonic trainer aircraft and primarily 
serves AETC’s advanced JSUPT fighter/bomber tracks and Introduc-
tion to Fighter Fundamentals. The aircraft is used to teach supersonic 
techniques, aerobatics, formation, night and instrument flying, and 
cross-country/low-level navigation. The T-38 is also used by the USAF 
Test Pilot School to train test pilots and flight-test engineers and by ACC 
and AFGSC as a companion trainer to maintain pilot proficiency. ACC 
uses regenerated T-38s as dedicated Aggressor aircraft for F-22 training. 
T-38Bs are equipped with a gunsight and centerline station for mounting 
external stores including ECM pod/practice bomb dispensers. Aircraft 
were redesignated T-38Cs after avionics modernization that added a glass 
cockpit and HUD, color MFDs, mission computer, integrated INS/GPS, 
and reshaped engine inlets. Sustainment measures include replacing 
major engine components to improve reliability and maintainability. T-38s 
were designed for 7,000 flying hours but many have surpassed 20,000 
hours, requiring life-extension prior to reaching their 2034 replacement 
date. Pacer Classic III is the type’s third structural renewal effort and 
the most intensive in its history. It replaces major longerons, bulkheads/
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UV-18 TWIN OTTER
Utility

Brief: The UV-18 is a military variant of the civilian De Havilland Canada 
DHC-6 Twin Otter. It serves USAFA, supporting various parachuting and 
general utility missions. Special use includes supporting the Air Force 
Academy parachute team, Wings of Blue. The UV-18 is designed for 
40,000 flying hours. Upgrades are limited to FAA-mandated airworthi-
ness compliance mods.

Contractor: De Havilland Canada.
First Flight: May 1965 (commercial version).
Delivered: 1977-1982.
IOC: 1977.
Production: Three. 
Inventory: Three.
Operator: AETC.
Aircraft Location: Peterson AFB, Colo.
Active Variant:
•UV-18B. Military variant of the DHC-6 Twin Otter. 
Dimensions: Span 65 ft, length 51.9 ft, height 18.7 ft. 
Weight: Max T-O 12,500 lb.
Power Plant: Two Pratt & Whitney Canada PT6A-27 turboprops, each 
620 shp.
Performance: Speed 210 mph, range 806 miles.
Ceiling: 25,000 ft.
Accommodation: Two pilots; Load: Up to 20 passengers/parachutists.

T-53 KADET II
Trainer

Brief: The T-53 is the military designated civilian Cirrus SR20, primarily 
serving USAFA’s Powered Flight Program which conducts some 12,600 
annual training and competition-flying hours. The aircraft is dubbed “Ka-
det” in reference to the Boeing/Stearman PT-17, which was the USAAF’s 
mainstay primary training aircraft during WWII. It is an all-composite 
monoplane with advanced avionics and safety features that include GPS, 
Cirrus  Airframe Parachute System, integrated fuselage roll-cage, cu�ed 
wing design, and other active and passive safety systems standard on Cirrus 
aircraft. T-53s are designed for 12,000 flying hours. Upgrades are limited 
to FAA-mandated airworthiness compliance mods and simulator updates.

Contractor: Cirrus.
Delivered: 2012.
Inventory: 24.
Operator: AETC.
Aircraft Location: USAFA, Colo.
Active Variant: 
•T-53A. Military designated Cirrus SR20.
Dimensions: Span 38.3 ft, length 26 ft, height 8.9 ft.
Weight: Max T-O 3,050 lb.
Power Plant: One Continental IO-360-ES six-cylinder, fuel-injected, air-
cooled engine, 200 hp.
Performance: Speed 178 mph, range 690 miles.
Ceiling: 17,500 ft.
Accommodation: Two pilots, three passengers.
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formers, intakes, internal skins, and structural floors on 180 high-risk 
T-38Cs. The first airframe was redelivered in 2015. Additional upgrades 
include wing replacement, digital avionics, replacement HUD, VHF nav/
comms, and airspace compliance and safety mods. FY20 begins forward 
canopy replacement to improve bird-strike survivability. USAF awarded 
Boeing/Saab a $9.2 billion T-X contract to replace the T-38 on Sept. 20, 
2018. The first of up to 475 T-7A Red Hawks are slated for delivery to 
Randolph in 2023. 

Contractors: Northrop Grumman; CPI Aerostructures (Pacer Classic III 
kits); Israel Aerospace Industries (re-wing).
First Flight: April 1959 (T-38A); July 8, 1998 (T-38C).
Delivered: 1961-72 (T-38A); 2002-07 (T-38C).
IOC: March 1961.
Production: 1,187.
Inventory: 53 (T-38A); six (AT-38B); 442 (T-38C).
Operator: ACC, AETC, AFGSC, AFMC.
Aircraft Location: Beale AFB and Edwards AFB, Calif.; Columbus AFB, 
Miss.; Holloman AFB, N.M.; JB Langley-Eustis, Va.; JBSA-Randolph and 
Sheppard AFB, Texas; JB Langley-Eustis, Va.; Vance AFB, Okla.; White-
man AFB, Mo.
Active Variants:
•T-38A. Upgraded version with Pacer Classic I and II mods.
•AT-38B. Armed weapons training version.
•T-38C. Modernized airframes incorporating glass cockpits and upgraded 
engines.
Dimensions: Span 25.3 ft, length 46.3 ft, height 12.8 ft.
Weight: Max T-O 12,093 lb.
Power Plant: Two General Electric J85-GE-5 turbojets, each 2,900 lb 
thrust with afterburning.
Performance: Speed 812 mph, range 1,093 miles.
Ceiling: 55,000 ft +.
Accommodation: Two pilots on Martin Baker MK16T zero/zero ejec-
tion seats.
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QF-16 FULL-SCALE AERIAL TARGET
Full-scale aerial target

Brief: QF-16 is a manned/unmanned aerial target and threat simulator 
serving missile/weapons development, testing, validation, and training. 
QF-16s began replacing the dwindling and obsolescent QF-4 Full-Scale 
Aerial Target (FSAT) starting in 2015, through the type’s retirement in 
December 2017. QF-16s are capable of manned or “not under live local 
operator” (NULLO) control operations. The first of 13 LRIP QF-16s was 
delivered to Tyndall in early 2015. Boeing is under contract to deliver 
121 converted airframes in five production lots through April 2021. FY20 
funds procure 12 conversions, and a follow-on sixth lot contract for 12 
airframes is expected in mid-2020. ACC declared IOC with 15 operational 

FULL-SCALE AERIAL TARGETS
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aircraft in 2016, and ongoing operational testing includes a comprehensive 
cyber security evaluation. Ongoing e�orts include developing EA pods/
pod improvements and software to more accurately replicate adversary 
capabilities and tactics, ground-control modernization, and threat real-
ism/countermeasure improvements. 

Contractors: Lockheed Martin; Boeing (drone conversion).
First Flight: May 4, 2012. 
Delivered: February 2015-present. 
IOC: Sept. 23, 2016.
Production: 126 (planned).
Inventory: 9 (QF-16A); 30 (QF-16C).
Operator: ACC.
Aircraft Location: Tyndall AFB, Fla., Holloman AFB, N.M.
Active Variants:
•QF-16A. Converted from retired F-16A Block 15.
•QF-16C. Converted from retired F-16C Block 25 and Block 30.
Dimensions: Span 32.8 ft, length 49.3 ft, height 16.7 ft.
Weight: Max T-O 37,500 lb.
Power Plant: Pratt & Whitney F100-PW-200 turbofan, 23,830 lb thrust 
(Block 15); Pratt & Whitney F100-PW-220 turbofan, 23,830 lb thrust (Block 
25); GE Aviation F110-GE-100 turbofan, 29,000 lb thrust (Block 30). 
Performance: Speed Mach 2, ferry range 2,000+ miles.
Ceiling: 50,000 ft.
Defensive Systems: Cha�/flares; EA pods: ALQ-188, ALQ-167.
Accommodation: Safety pilot (optional) on ACES II zero/zero ejection seat.
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MQ-9 REAPER
Attack/armed reconnaissance

Brief: The MQ-9B is a medium-to high-altitude, long-endurance hunter-
killer RPA, primarily tasked with eliminating time-critical and high-value 
targets in permissive environments. Additional roles include CAS, CSAR, 
precision strike, armed overwatch, target development/designation, and 
terminal weapon guidance. The MQ-9 fulfills a secondary tactical ISR 
role utilizing its Multispectral Targeting System-B (MTS-B), Lynx SAR, 
and/or Gorgon Stare wide-area surveillance. MTS-B integrates EO/
IR, color/monochrome daylight TV, image-intensified TV, and a laser 
designator/illuminator. MTS-B provides FMV as separate video streams 
or fused together, and the MQ-9 employs SAR for JDAM targeting and 
dismounted target tracking. MQ-9B debuted in combat in Afghanistan in 
2007. A Reaper system comprises three aircraft, GCS, LOS/BLOS satel-
lite and terrestrial data links, support equipment/personnel, and crews 
for deployed 24-hour operations. MQ-9 is retrofitted under a flexible 
acquisition structure, which can rapidly change to meet demand. Current 
e�orts include the new DAS-4 high-definition EO/IR sensor to improve 
targeting accuracy, fuselage mods to improve system cooling, bandwidth-
e�icient data links, enhanced JDAM targeting, and more modular weapons 
interface software. Long-term fixed programs include Block 5 aircraft/
Block 30 GCS, and the Extended-Range Reaper which entered combat in 
2015. Reaper ER adds external fuel tanks, a four-bladed propeller, engine 
alcohol/water injection, heavyweight landing gear, longer wings and tail 
surfaces, and other enhancements. USAF plans to upgrade the entire 
fleet to ER standards, comprising 165 Block 1 and 136 Block 5 aircraft. 
FY20 funding supports MQ-9 Block 5 and GCS Block 30, upgraded Lynx 
SAR and Gorgon Stare, reliability and maintainability mods, ER kits, and 
capability upgrades. FY20 also procures 12 new-build MQ-9s. An MQ-9 
notably killed the head of Iran’s Revolutionary Guard in an airstrike near 

REMOTELY PILOTED AIRCRAFT

Baghdad International Airport on Jan. 3, 2020. USAF announced it plans 
to end MQ-9 procurement beyond FY21, capping the fleet at 337 aircraft. 

Contractors: General Atomics Aeronautical Systems; L3Harris; Raytheon 
(sensors).
First Flight: February 2001. 
Delivered: November 2003-present. 
IOC: October 2007; 2015 (ER).
Production: 346 (planned).
Inventory: 269.
Operator: ACC, AFMC, AFSOC, ANG.
Aircraft Location: Cannon AFB, N.M.; Creech AFB, Nev.; Eglin AFB, Fla.; 
Ellington Field, Texas; Fort Drum, N.Y.; Fort Huachuca, Ariz.; Hancock 
Field, N.Y.; Hector Arpt., N.D.; Holloman AFB, N.M.; March ARB, Calif.; 
Nellis AFB, Nev., and deployed locations worldwide. Planned: Tyndall 
AFB, Fla.; Whiteman AFB, Mo. 
GCS Location: Cannon AFB, N.M.; Creech AFB, Nev.; Battle Creek ANGB, 
Mich.; Davis-Monthan AFB, Ariz.; Des Moines Arpt., Iowa; Ellington Field, 
Texas; Ellsworth AFB, S.D.; Fort Smith Arpt., Ark.; Hancock Field, N.Y.; 
Hector Arpt., N.D.; Holloman AFB, N.M.; Horsham AGS, Pa.; Hurlburt Field, 
Fla.; March ARB, Calif.; Springfield-Beckley Arpt., Ohio. Planned: Niagara 
Falls Arpt., N.Y.; Shaw AFB, S.C.; Tyndall AFB, Fla.; Whiteman AFB, Mo.
Active Variants:
•MQ-9B Reaper Block 1. Air Force version of the General Atomics Predator B.
•MQ-9B Reaper Block 5. Improved, current production Reaper.
•MQ-9B Reaper ER. Extended-range MQ-9 with external fuel tanks, longer 
wings, and other enhancements.
Dimensions: Span 66 ft (79 ft, ER), length 36 ft, height 12.5 ft.
Weight: Max T-O 10,500 lb.
Power Plant: One Honeywell TPE331-10GD turboprop, max 900 shp.
Performance: Cruise speed 230 mph, range 1,150 miles, endurance 27 
hr; 34 hr (ER).
Ceiling: 50,000 ft.
Armament: Combination of AGM-114 Hellfire, GBU-12/49 Paveway II, 
and GBU-38 JDAMs.
Accommodation: Pilot, sensor operator (operating from GCS).
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RQ-4 GLOBAL HAWK
High-altitude reconnaissance 

Brief: The Global Hawk is a strategic long-endurance, high-altitude, “deep 
look” ISR platform complementing satellite and manned ISR. It is capable 
of imagery, SIGINT, and ground moving target indication (GMTI), depend-
ing on variant. The system consists of the aircraft and sensors, launch 
and recovery element (LRE), mission control element (MCE), and comms/
mission planning cell. The Block 10 debuted in combat in 2001 ahead of  
production and retired in 2011. Block 20 was initially equipped with the 
Enhanced Integrated Sensor Suite (EISS) for imagery intelligence (IMINT). 
Five were converted as EQ-4B Battlefield Airborne Communications Node 
(BACN) relays, and four are active following a loss replacement in 2018. 
Block 30 is a multi-intelligence platform equipped with EO/IR, SAR, and 
SIGINT sensors. Block 40 is a ground moving target surveillance platform 
equipped with the Multiplatform Radar Technology Insertion Program (MP-
RTIP). Its AESA and SAR simultaneously conduct moving target and cruise 
missile tracking, as well as stationary imagery collection. ASIP is installed 
on three airframes with plans to equip an additional eight. The universal 
payload adapter enables U-2-unique sensors including the MS-117 and 
SYERS II EO sensors, and a wet-film Optical Bar Camera to be carried. 
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Two Block 30s were retrofitted with MS-117 for development and a total 
of six sensors will be delivered through 2020 to meet a congressional 
mandate to match the U-2. FY20 funds support adding weather radar 
and anti-icing, as well as Ground Segment Modernization, FAA-mandated 
airspace compliant Mode 5/ADS-B, sensor enhancements including a new, 
higher resolution EO camera, and increased onboard data storage. BACN 
EQ-4Bs will be upgraded with 5th-to-4th Generation Gateway to enable 
comm/data transfer between the F-22, F-35, and legacy aircraft. Ground 
Segment Modernization installs upgraded “cockpits” starting with Beale 
and Grand Forks this year. USAF announced plans to retire the EQ-4B 
and RQ-4B Block 30 in FY21, retaining only the Block 40. 

Contractors: Northrop Grumman; Raytheon; L3Harris.
First Flight: Feb. 28, 1998.
Delivered: August 2003-present.
IOC: August 2011 (Block 30); August 2016 (Block 40).
Production: 45 (USAF).
Inventory: 35; four (Block 20); 20 (Block 30); 11 (Block 40).
Operator: ACC, AFMC.
Aircraft Location: Beale AFB, Calif. (Block 30); Edwards AFB, Calif.; 
Grand Forks AFB, N.D. (Block 20/40); forward operating locations: Ali Al 
Salem AB, Kuwait (EQ-4B); Andersen AFB, Guam; NAS Sigonella, Italy; 
Yokota AB, Japan. 
Active Variants:
•EQ-4B Block 20. Battlefield Airborne Communications Node (BACN) 
comm relay platform.
•RQ-4B Block 30. Multi-intelligence platform equipped with EO/IR and 
SAR sensors.
•RQ-4B Block 40. AESA and SAR equipped ground moving target indica-
tion (GMTI) and battlefield ISR platform.
Dimensions: Span 130.9 ft, length 47.6 ft, height 15.3 ft.
Weight: Max T-O 32,250 lb; max payload 3,000 lb.
Power Plant: One Rolls-Royce North American F137-RR-100 turbofan, 
7,600 lb thrust. 
Performance: Speed 356.5 mph, range 14,150 miles, endurance 32+ hrs 
(24 hrs on-station loiter at 1,200 miles).
Ceiling: 60,000 ft.
Accommodation: LRE Pilot, MCE pilot, MCE sensor operator (operating 
from LRE/MCE).

RQ-170 SENTINEL
Unmanned surveillance and reconnaissance

Brief: RQ-170 is an unmanned, stealthy, penetrating, day/night tactical 
ISR platform. Although the RQ-170 was still under development and test, 
USAF employed it in Southwest Asia for Enduring Freedom. The RPA 
was developed in response to DOD’s call for additional RPA support for 
combatant commanders. USAF publicly acknowledged the aircraft after 
photos appeared in foreign news media of operations over Afghanistan 
in 2009. The type is operated by the 432nd Wing at Creech and the 30th 
Reconnaissance Squadron at Tonopah Test Range. In 2011, an RQ-170 in Iran 
crashed and was captured almost intact. Iran allegedly reverse-engineered 
a copy of the aircraft, which the Israeli Air Force reported shooting down 
during an engagement inside Israeli territory on Feb. 10, 2018.

Contractor: Lockheed Martin.
Operator: ACC.
GCS Location: Creech AFB, Nev.; Tonopah Test Range, Nev. 
Aircraft Location: Tonopah Test Range, Nev.; deployed worldwide.
Known Active Variant:
•RQ-170. No data available.
Dimensions: Span 65.6 ft, length 14.75 ft.

AGM-86 AIR LAUNCHED CRUISE MISSILE (ALCM)
Strategic air-to-surface cruise missile

Brief:The AGM-86 is a low-level, penetrating nuclear or conventional 
strike weapon for use against strategic surface targets. ALCM’s small 
radar signature and low-level flight capability enhance the missile’s ef-
fectiveness. The nuclear AGM-86B was the first production version with a 
total of 1,715 delivered through 1986. USAF plans to cut the inventory from 
its current level to an eventual 528 ALCM. Some ALCMs were modified 
for conventional use with INS/GPS-guidance and a blast fragmentation 
warhead and redelivered in 1987 as the AGM-86C CALCM. CALCM was 
operationally employed for the first time in Desert Storm and widely used 
in subsequent operations. CALCM is capable of adverse weather, day/
night, air-to-surface, accurate, stando§ strike capability at ranges greater 
than 500 miles. Block 1A enhancements o§er improved accuracy and 
increased immunity to electronic jamming. The AGM-86D is CALCM’s 
Block II penetrator version with AUP-3(M) warhead. It provides stando§ 
capability against hardened, deeply buried targets and was successfully 
used in Afghanistan. CALCM was retired in early 2019, and remaining 
weapons are awaiting disposal at Barksdale. ALCM is undergoing SLEP 
to stretch its in-service life to 2030 allowing for replacement by the 
Long-Range Stando§ (LRSO) missile. USAF awarded Lockheed Martin 
and Raytheon technology-maturation and risk-reduction contracts for 
the LRSO in 2017 and plans to field the nuclear missile by the late 2020s, 
possibly followed by a conventional derivative thereafter. 

Contractor: Boeing.
First Flight: June 1979 (full-scale development).
Delivered: 1981-1986.
IOC: December 1982 (B); January 1991 (C); November 2001 (D).
Production: 1,715.
Inventory: 536 (B), 186 (C), 34 (D). 
Operator: AFGSC.
Unit Location: Barksdale AFB, La.; Minot AFB, N.D.
Active Variants:
•AGM-86B. Nuclear ALCM variant.
•AGM-86C. Conventional CALCM variant.
•AGM-86D. Penetrating CALCM Block II variant. 
Dimensions: Span 12 ft, length 20.8 ft, body diameter 2 ft. Weight: 3,150 lb.
Power Plant: Williams/Teledyne CAE F107-WR-10 turbofan, 600 lb thrust. 
Performance: Speed 550 mph (B), high subsonic (C/D); range 1,500+ 
miles (B), 690 miles (C/D).
Guidance: Inertial plus Terrain Contour Matching (B); inertial plus GPS 
(C/D). 
Warhead: W80-1 nuclear (B), blast/fragmentation conventional (C), hard 
target penetrating warhead (D).
Estimated Yield: W80-1 warhead: five-150 kilotons (preselectable).
Integration: B-52H.

STRATEGIC WEAPONS

B61 THERMONUCLEAR BOMB
Air-to-surface thermonuclear bomb

Brief: B61 is an air-dropped battlefield/tactical nuclear weapon. It is the 
B-2’s primary strategic weapon and equips both the F-16 and F-15E in 
the forward-deployed, allied extended deterrent role. The weapon was 
first delivered in 1966, and the most recent B61 Mod 11 introduced in 1997 
adds a ground-penetrating capability, enhancing its e§ect against buried 
and hardened targets. The weapon incorporates several preselectable 
yield options tailored to mission requirements. Work is underway on the 
B61 Mod 12 Life Extension Program (LEP). Production engineering work 
began in 2016 to eventually consolidate the B61-3, -4, -7, and -10 weapons 
into a single, standardized configuration. USAF and National Nuclear 
Security Administration qualification flight testing completed June 9, 2018, 
included 31 inert test drops and greatly exceeded required performance. 
These drops validated nonnuclear components, such as arming/fire 
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control, guidance, spin-rocket motors, and 
software. B61-12 was approved for production 
and began operational flight testing in 2019. 
The LEP upgrades/refurbishes the warhead 
and aims to improve the safety, security, and 
reliability of the weapon through 2040. B61-12 
also adds a guided tail kit, making it the first 
precision guided weapon of its type. Improved 
accuracy will permit higher e�ectiveness at 
lower yields. Delivery of the first production 
example was delayed two years to 2022 due 
to technical issues. Integration is planned for 
the B-2, F-15E, F-16, and F-35A.

Contractors: Los Alamos National Laboratory 
(weapon); Boeing (B61-12 tail kit).
Delivered: 1966.
IOC: 1968.
Production: N/A. 
Inventory: Approx. 500. 
Operator: AFMC, USAFE.
Deployed locations: Aviano AB, Italy; Büchel 
AB, Germany; Ghedi AB, Italy; Incirlik AB, 
Turkey; Kleine Brogel AB, Belgium; Volkel 
AB, Netherlands. 
Active Variant:
•B61. Supersonic-droppable free-fall thermo-
nuclear weapon.
Dimensions: Length 11 ft 8 in., diameter 1 ft 1 in.
Weight: 700 lb; 825 lb (B61-12).
Performance: N/A.
Guidance: None (B61 Mod 1 to 11); unk, likely 
INS (B61 Mod 12).
Warhead: One B61 -3, -4, -7, -10, or -11.
Estimated Yield: 0.3 kilotons, 1.5 kilotons, 10 
kilotons, 50 kilotons (preselectable). 
Integration: B-2A, F-15E, and F-16C/D; NATO: 

F-16A/B Mid-Life Upgrade (MLU), and Panavia Tornado IDS. Planned: 
B-21, F-35A.
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LGM-30 MINUTEMAN III
Strategic surface-to-surface ballistic missile

Brief: Minuteman is a three-stage, solid-propellant nuclear deterrent 
ICBM housed in a survivable underground silo. Minuteman III became 
operational in 1970, providing improved range, rapid retargeting, and the 
capability to place up to three reentry vehicles on three targets with high 
accuracy. It is the sole remaining US land-based ICBM. Ongoing mods 
include updated warhead fuses, networking, and cryptography upgrades. 
FY18 began the Launch Control Center Block Upgrade (LCCBU), which 
replaces key hardware, software, comms, and environmental control 
systems in the crew capsule, as well as starting new missile site-security 
and video situational awareness upgrades. Guidance and propulsion 
upgrades and modernized reentry vehicles extend service life to 2030. 
New e�orts include developing a replacement to the current, obsolete 
airborne launch system fielded aboard the Navy’s E-6B Mercury aircraft. 
AFGSC is also undertaking Launch Control Center AEHF integration to 
modernize and enhance comms redundancy. AFGSC initially deployed 
550 missiles, later reducing that number to 400 based at Malmstrom, 
Minot, and F.E. Warren. AFGSC completed reducing its deployed ICBMs 
to a single-warhead configuration in 2014, under limits imposed by the 
New START agreement. USAF awarded Boeing and Northrop Grumman 

technology maturation and risk-reduction contracts to replace Minuteman 
with a future Ground-Based Strategic Deterrent (GBSD) in 2017. Boeing 
declined to bid on full development in 2019, leaving Northrop Grumman 
to develop GBSD. Flight testing of a replacement fuze began in February 
2019 and will culminate with the last of four test launches in 2024. 

Contractors: Boeing; General Electric; Lockheed Martin; Northrop Grum-
man (formerly Orbital ATK)
First Flight: February 1961.
Delivered: 1962-1978.
IOC: December 1962, Malmstrom AFB, Mont.
Production: 1,800.
Inventory: 398 deployed; 265 non-deployed.
Operator: AFGSC.
Unit Location: F. E. Warren AFB, Wyo.; Malmstrom AFB, Mont.; Minot 
AFB, N.D.; Vandenberg AFB, Calif. (test location).
Active Variant:
•LGM-30G. Current Minuteman III variant. 
Dimensions: Length 59.9 ft, diameter 5.5 ft. 
Weight: 79,432 lb.
Propulsion: Stage 1: Orbital ATK refurbished M55 solid-propellant motor, 
202,600 lb thrust; stage 2: Orbital ATK refurbished SR19 solid-propellant 
motor, 60,721 lb thrust; stage 3: Orbital ATK refurbished SR73 solid-
propellant motor, 34,400 lb thrust.
Performance: Speed at burnout approx 15,000 mph, range 6,000+ miles.
Guidance: Inertial guidance system.
Re-entry Vehicle: One Mk 21 RV; one to three Mk 12/12A MIRVs.
Warhead: One W87 or up to three W78 enriched uranium thermonuclear 
weapons.
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LONG-RANGE STANDOFF WEAPONS 

ADM-160 MINIATURE AIR LAUNCHED DECOY (MALD)
Aircraft decoy; close-in radar jammer 

Brief: MALD is a programmable, low-cost, modular, autonomous flight 
vehicle that mimics U.S. or allied aircraft to confuse enemy Integrated 
Air Defense Systems (IADS). MALD-J adds radar jamming capability to 
the basic decoy platform and can operate alone or in concert with other 
EW platforms. The jammer version is designed as an expendable, close-in 
jammer to degrade and deny an early warning or acquisition radar’s ability 
to establish a track on strike aircraft. It also maintains the ability to fulfill 
the basic decoy mission. F-16 or B-52 are lead employment aircraft for 
MALD. USAF capped procurement in FY12, converting Lot 4 to the MALD-J 
variant. Plans call for 3,000, of which 2,400 are the jammer version. USAF 
demonstrated in-flight retargeting capabilities and is integrating GPS-Aided 
Inertial Navigation System (GAINS II) to improve navigational accuracy in  
GPS-denied environments. An upgraded Jammer variant dubbed “MALD-X” 
successfully demonstrated future, low-level flight capabilities, improved 
EW payloads, and enhanced data links in 2018. MALD-X aims to establish 
USAF’s future baseline and serve as the basis for a new Navy variant. USAF 
awarded a MALD-J contract option for Lot 10 production in 2016 and a 
follow-on Lot 11 contract for 250 weapons in 2018.

Contractor: Raytheon.
First Flight: 1999 (MALD); 2009 (MALD-J).
Delivered: September 2012 (MALD-J). 
IOC: 2015 (MALD-J).
Active Variants:
•ADM-160B. MALD base decoy variant.
•ADM-160C. MALD-J jammer/decoy variant. 
Dimensions: Span 5.6 ft (extended), length 9.3 ft. 
Weight: Less than 300 lb.
Performance: Range up to 575 miles, endurance 90 minutes (50 minutes 
on-station loiter).
Guidance: GPS/INS.
Integration: B-52H, F-16C.



JUNE 2020         AIRFORCEMAG.COM142

M
as

te
r S

gt
. M

ic
ha

el
 Ja

ck
so

n
U

SA
F

AGM-158 JOINT AIR-TO-SURFACE STANDOFF MISSILE (JASSM)
Air-to-surface cruise missile 

Brief: JASSM is a joint USAF-Navy autonomous, precision cruise missile 
for use against heavily defended or high-value targets at stando� range. 
It can attack fixed, relocatable, and moderately hardened/buried targets. 
The base-variant is a stealthy, low-cost airframe equipped with GPS/INS 
guidance and imaging IR terminal seeker. The JASSM-Extended Range 
(JASSM-ER) version uses the same baseline body, but a new engine and 
fuel system that increases range to more than 500 miles. The ER variant 
was cleared for combat use on the B-1B in 2015. The variant reached full 
operational capability on the F-15E in 2018, and is planned for use on 
all fighter/bomber platforms. It is currently undergoing integration on  
the F-16C/D. Full-rate production of the ER began the same year, and 
JASSM production shifted to ER-only in FY16. Total planned production 

AGM-154 JOINT STANDOFF WEAPON (JSOW)
Guided air-to-surface glide bomb 

Brief: JSOW is a joint USAF-Navy family of medium-range, GPS/INS 
guided, stando� air-to-ground glide weapons. It is used to attack a va-
riety of soft and armored area targets during day and night and adverse 
weather conditions. The baseline BLU-97 CEM variant is used against soft 
and area targets. The BLU-108 variant provides anti-armor capability. The 
AGM-154C incorporates an additional imaging IR seeker and is intended 
for use against hardened, stationary targets. The new AGM-154C-1 variant 
adds moving, maritime strike capability to the baseline C variant, which 
reached IOC with the Navy in 2016. The weapon completed operational 
flight testing on the F-35C in 2019, clearing the way for integration and 
testing on the F-35A.

Contractor: Raytheon.
First Flight: December 1994. 
Delivered: 2000-05 (USAF). 
IOC: 2000.
Active Variants:
•AGM-154A. Baseline BLU-97 CEM variant for soft/area targets.
•AGM-154B. The BLU-108 submunition variant for anti-armor.
•AGM-154C. Imaging IR-guided variant for hardened tactical targets.
Dimensions: Length 13.3 ft, diameter 13 in.
Performance: Range 13.8 miles low altitude, 73 miles high altitude.
Guidance: GPS/INS.
Warhead: See variants above.
Integration: B-1, B-2, B-52, F-15E, and F-16. Planned: F-35A.

includes 2,034 JASSMs and 2,866 JASSM-ERs. JASSM-ER development 
has resulted in the “extreme range” JASSM-XR, which is slated for future 
production. Lockheed Martin is developing the Long-Range Anti-Ship 
Missile (LRASM) variant for both the Air Force and Navy. LRASM reached 
early operational capability on the B-1B in December 2018, and USAF is 
pursuing additional fielding on the B-52. The service is considering upping 
total procurement to as many as 10,000 JASSMs and 400 LRSAMs. FY20 
funds support procurement of 430 JASSM-ER and initial procurement of 
the extreme-range variant. 

Contractors: Lockheed Martin; Raytheon; Honeywell.
First Flight: April 8, 1999.
Delivered: Through FY19.
IOC: September 2003; December 2014 (ER variant); 2018 (LRASM).
Production: 7,200 JASSM (planned); 50 LRASM (planned).
Active Variants:
•AGM-158A JASSM. Base-variant.
•AGM-158B JASSM-ER. Extended-range variant.
•AGM-158C LRASM. Long-Range Anti-Ship Missile, based on JASSM.
•AGM-158D JASSM-XR. Future extreme-range variant of JASSM-ER.
Dimensions: Length 14 ft.
Power Plant: Teledyne Technologies J402 turbojet (JASSM); Williams Intl. 
F107-WR-105 turbofan (JASSM-ER).
Performance: Speed subsonic, range 200+ miles (baseline), 500+ miles (ER).
Guidance: GPS/INS and imaging IR terminal seeker.
Warhead: 1,000-lb class penetrator (JASSM); 1,000-lb blast fragmentation 
(LRASM).
Integration: B-1B, B-2, B-52H, F-15E, and F-16 Block 40-52; planned: F-35A 
(JASSM). B-1B, B-52H, F-15E; planned: B-2A, F-16, and F-35A (JASSM-ER). 
B-1B; planned: B-52 (LRASM).
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AIR-TO-AIR MISSILES 

AIM-9 SIDEWINDER
Air-to-air missile 

Brief: Sidewinder is an IR-guided short-range, supersonic air-to-air mis-
sile. It was developed by the Navy for fleet air defense and adapted for 
USAF fighters. Early versions were used extensively in the Vietnam War. 
The AIM-9M is a joint Navy-USAF, all-altitude, all-aspect intercept mis-
sile. It has improved defense against IR countermeasures, background 
discrimination, and reduced-smoke rocket motor. AIM-9X is the newest 
jointly funded variant. It employs passive IR tracking, jet-vane steer-
ing for increased maneuverability, and Joint Helmet-Mounted Cueing 
System (JHMCS) compatibility for high, o�-boresight capability. The 
current production AIM-9X Block 2 was cleared for full-rate production 
in September 2015, and an F-35A conducted its first live-fire with the 
weapon in early 2016. Ongoing development includes control actuation, 
IR counter-countermeasures, improved lock-after-launch, added partial/ 
degraded cue capability, and improved small target acquisition and surface 
attack capability. FY20 production missiles will add a redesigned dome, 
inertial measuring unit, and processor. AIM-9X production includes 67 
converted AIM-9Ms, 1,289 Block 1, and a planned 6,309 Block II (including 
the newly developed Block II-plus, incorporating enhanced survivability 
features). FY20 funds procure a combined 355 AIM-9X Block II/II-plus.

Contractor: Raytheon; Northrop Grumman (propulsion).
First Flight: September 1953.
Delivered: AIM-9M 1983; AIM-9X from 2002-2011 (Block I); 2011 to present 
(Block II); 2017-present (Block II-plus).
IOC: Circa 1983 (9M); 2003 (9X).
Production: 1,289 (Block I); 6,309 (Block II/Block II+) (planned).
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Active Variants:
•AIM-9M.  Early variant.
•AIM-9M-9. Expanded anti-countermeasure capability variant.
•AIM-9X. Newest, highly maneuverable, JHMCS compatible variant. 
Dimensions: Span 2.1 ft, length 9.4 ft, diameter 5 in.
Propulsion: Mk 36 Mod 11 (9M); Orbital ATK Mk 139 solid-propellant 
rocket motor (9X).
Performance: Speed Mach 2+, range 10+ miles.
Guidance: Passive IR homing guidance.
Warhead: HE annular blast fragmentation.
Integration: F-15C/D/E, F-16C/D, F-22A (AIM-9X). Planned: F-35A.
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AIM-120 ADVANCED MEDIUM-RANGE AIR-TO-AIR MISSILE 
(AMRAAM)
Air-to-air guided missile 

Brief: AMRAAM is an active radar-guided, medium-range, supersonic air-
to-air missile. It is a joint USAF-Navy follow-on to the AIM-7 Sparrow with 
launch-and-maneuver capability. The AIM-120B is an upgraded, reprogram-
mable variant of the original missile. The AIM-120C incorporates smaller 
control surfaces for internal carriage on F-22 and F-35 and a high-angle 
o�-boresight (HOBS) launch capability. AIM-120D completed operational 
testing in 2014 and was fielded in 2015. The latest variant o�ers improved 
range, GPS-assisted guidance, updated data links, and jam resistance, 
in addition to greater lethality. Ongoing upgrades will further enhance 
weapon performance and electronic protection. The second phase of the 
AIM-120D System Improvement Program (SIP II) completed operational 
testing and will be fielded in 2020. Cybersecurity testing was concluded 
in mid-2019. FY20 funds procure 220 AIM-120D missiles. In 2019, USAF 
announced it is developing the AIM-260 Joint Air Tactical Missile (JATM) 
with the Navy to replace AMRAAM with a longer-range, more capable 
weapon to counter high-end threats.

Contractors: Raytheon; Northrop Grumman; Nammo Group (propulsion).
First Flight: December 1984.
Delivered: 1988-present.
IOC: September 1991; July 2015 (120D).
Active Variants:
•AIM-120B. Upgraded, reprogrammable variant of AIM-120A.
•AIM-120C. Production variant optimized for the F-22/F-35.
•AIM-120D. Latest variant with GPS guidance, improved range, lethality, 
and jam-resistance.
Dimensions: Span 1.7 ft, length 12 ft, diameter 7 in.
Propulsion: Boost-sustain solid-propellant rocket motor.
Performance: Supersonic, range 20+ miles.
Guidance: Active radar terminal/inertial midcourse.
Warhead: HE blast-fragmentation.
Integration: F-15C/D/E, F-16C/D, F-22A, F-35A.
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ADVANCED PRECISION KILL WEAPON SYSTEM (APKWS)
Air-to-surface guided rocket 

Brief: APKWS is a low-cost, semi-active laser-guidance system sized to 
fit the 2.75-in aerial rocket. It is optimized for precision, low-collateral-

AIR-TO-GROUND WEAPONS 

damage strike against moving or stationary light vehicle and personal 
targets. Illuminating and white phosphorous rounds are used for target 
marking by Forward Air Control aircraft. USAF acquired the system as 
an urgent operational requirement, and it was employed in combat for 
the first time by an F-16 in June 2016. The weapon employs a mid-body 
guidance package to convert the standard rocket into a guided weapon. 
APKWS was already in service with the three other services, and initial 
weapons were procured from Navy stocks. The rockets are launched from 
multi-round, reusable pods. FY20 funds procure 5,400 APKWS guidance 
kits. An F-16 successfully destroyed an airborne target using APKWS as 
part of an anti-cruise missile demo in 2019.

Contractor: BAE Systems.
First Flight: May 2013 (USAF).
Delivered: October 2012-present. 
IOC: N/A.
Active Variant:
•AGR-20A. Semi-active, laser-guided 2.75-in rocket, adapted for fixed-
wing use.
Dimensions: Span 9.5 in, length 6.25 ft, diameter 2.75 in.
Propulsion: Solid-propellant rocket motor. 
Performance: Subsonic, range 1.2 to 6.8 miles. 
Guidance: Semi-active laser.
Warhead: HE, white phosphorous, or illuminating round.
Integration: A-10, F-16 (tests also conducted on AT-6).

AGM-65 MAVERICK
Air-to-surface guided missile 

Brief: Maverick is a TV, imaging IR, or laser-guided stando� air-to-surface 
missile employed by fighter/attack aircraft against tanks, vehicles, and 
air defenses. It was first employed during the Vietnam War and was used 
extensively in Desert Storm and Iraqi Freedom. AGM-65B is a launch-
and-leave, EO/TV guided missile, equipped with “scene magnification” 
allowing acquisition of small/distant targets. Fielded in 1986, AGM-65D 
employs an imaging IR seeker for all-weather day/night use. The AGM-65E 
is laser guided with a heavyweight penetrator warhead. The AGM-65G 
fielded in 1989 combines an imaging IR seeker, software to track larger 
targets, with a heavyweight penetrator warhead, digital autopilot, and a 
pneumatic actuation system. The AGM-65H is an upgraded B variant that 
recently completed tracker upgrades. The AGM-65K is a modified G vari-
ant, replacing IR guidance with EO TV guidance and is also undergoing 
a tracker upgrade. The AGM-65L is the newest EO TV/semiactive-laser 
seeker equipped “Laser Maverick” designed to strike high-speed moving 
targets. FY19 contingency funds modified 293 legacy missiles to Laser 
Maverick standards and replenished weapons expended in combat. FY20 
budget does not include additional procurement. 

Contractors: Raytheon (missile body); Northrop Grumman (propulsion).
First Flight: August 1969.
Delivered: August 1972.
IOC: February 1973.
Active Variants:
•AGM-65B. A launch-and-leave EO TV seeker variant.
•AGM-65D. Adverse weather B variant.
•AGM-65E. Laser guided version heavyweight penetrator variant.
•AGM-65G. Imaging IR seeker heavyweight penetrator variant.
•AGM-65H. Upgraded B variant.
•AGM-65K. Modified EO TV seeker G variant.
•AGM-65L. Laser guided EO TV seeker variant for fast moving targets.
Dimensions: Span 2.3 ft, length 8.2 ft, diameter 12 in. 
Propulsion: Two-stage, solid-propellant rocket motor. 
Performance: Supersonic, range 20 miles.
Guidance: EO TV guidance system (B/H/K); Imaging IR seeker (D/G); 
laser seeker (E).
Warhead: 125-lb cone-shaped (B/D/H); 300-lb delayed-fuse penetrator 
(E/G/K).
Integration: A-10C, F-15E, F-16C/D.
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AGM-88 HIGH-SPEED ANTI-RADIATION MISSILE (HARM)
Air-to-surface anti-radiation missile 

Brief: HARM is an anti-radiation, air-to-surface missile highly e�ective 
against enemy ground radar. AGM-88 is a joint USAF-Navy weapon, 
carried by SEAD-dedicated F-16CJs. AGM-88B is equipped with erasable 
and electronically programmable read-only memory, permitting in-field 
changes to missile memory. The AGM-88C is the current production model 
with a more lethal warhead. Raytheon began a HARM Control Section 
Mod (HCSM) in 2013 to convert current models to more precise AGM-
88Fs incorporating improved GPS/INS guidance, anti-countermeasure 
performance, and reduced risk of collateral damage. The Navy is further 
retrofitting its missiles with advanced networking, digital homing, and 
terminal millimeter-wave radar seeker resulting in the AGM-88G Advanced 
Anti-Radiation Guided Missile (AARGM). USAF is considering using the 
extended range AARGM as the basis for its next generation Stand-in At-
tack Weapon (SiAW) to equip the F-35A with SEAD capability. 

Contractors: Raytheon (HARM); Northrop Grumman (AARGM).
First Flight: April 1979. 
Delivered: 1982-98.
IOC: Circa 1984.
Active Variants:
•AGM-88B. Early production variant.
•AGM-88C. Current production variant.
•AGM-88F. Upgraded variant with greater accuracy and precision.
Dimensions: Span 3.7 ft, length 13.7 ft, diameter 10 in. 
Propulsion: Thiokol dual-thrust, solid-propellant rocket motor. 
Performance: Supersonic, range 30+ miles.
Guidance: Proportional with fixed antenna and seeker head in missile nose.
Warhead: HE fragmentation.
Integration: F-16CJ (Block 50).

AGM-114 HELLFIRE
Air-to-surface guided missile

Brief: Hellfire is a low-collateral damage, precision air-to-ground missile 
with semi-active laser guidance for use against light armor and personnel. 
Missiles are used on the MQ-9 Reaper. AFSOC dropped previous plans to 
integrate the weapons onto its AC-130W gunships in favor of the Small Glide 
Munition. Hellfire is procured through the Army, and numerous variants 
are utilized based on overseas contingency demands. An MQ-1 Predator 
successfully fired an AGM-114 for the first time in February 2000. The 
combo was employed in combat for the first time in Afghanistan on Oct. 
7, 2001. USAF is working to integrate the latest AGM-114R, which replaces 
several types with a single, multitarget weapon, onto the MQ-9. FY20 
funds 3,859 missiles as well as procurement of the next-generation Joint 

AGM-176 GRIFFIN 
Air-to-surface guided missile

Brief: Gri�in is a light, low-cost, multiservice air-launched weapon with 
GPS-aided inertial guidance and semi-active laser seeker. The weapon is 
used for high-precision, low-collateral damage attack against light surface 
targets. The AGM-176A forms part of the PSP employed on AFSOC’s AC-
130W Stinger II and AC-130J Ghostrider gunships. Both aircraft employ the 
aft-firing weapon from ramp-mounted common-launch tubes. The forward-
firing AGB-176B is employable on RPAs. USAF issued Raytheon a $105.2 
million contract modification to supply additional Gri�in missiles in 2018.

Contractor: Raytheon.
First Flight: Feb. 16, 2000 (USAF).
Delivered: September 2001.
IOC: N/A.
Active Variants:
•AGM-176A. Aft-ejecting missile employed as part of the PSP.
•AGM-176B. Forward-firing variant optimized for light aircraft/RPAs.
Dimensions: Length 43 in, diameter 5.5 in. 
Propulsion: Solid-propellant rocket motor. 
Performance: Subsonic, range 12 + miles. 
Guidance: GPS/INS/semi-active laser.
Warhead: Blast fragmentation.
Integration: AC-130W (A); MQ-9 (B); planned: AC-130J (A).

Air-to-Ground Missile (JAGM) via the Army. JAGM adds a new multi-mode 
guidance section to the AGM-114R propulsion, warhead, and control sec-
tion for use against high value moving or stationary targets in all weather. 

Contractors: Lockheed Martin (missile body); Northrop Grumman 
(propulsion).
First Flight: Feb. 16, 2000 (USAF). 
Delivered: March 2016-present. 
IOC: N/A.
Active Variants:
•AGM-114. Numerous subvariants, depending on target and mission 
requirements.
•AGM-169. JAGM, incorporating a multimode seeker on the advanced 
AGM-114R.
Dimensions: Span 28 in, length 5.33 ft, diameter 17 in.
Propulsion: Solid-propellant rocket motor.
Performance: Subsonic, range 5+ miles.
Guidance: EO TV guidance system (B/H/K); IIR seeker (D/G); laser 
seeker (E).
Warhead: Shaped charge and blast fragmentation. 
Integration: MQ-9.

CBU-105 SENSOR FUZED WEAPON (SFW)
Wide-area munition

Brief: SFW is a tactical area weapon used against massed stationary or 
moving armor and ground vehicles. The munitions dispenser contains a 
payload of 10 BLU-108 submunitions, each containing four skeet-shaped 
copper disks totaling 40 lethal, target-seeking projectiles. The skeet’s 
active laser and passive IR sensors can detect a vehicle’s shape and IR 
signature; if no target is detected, the warhead detonates at a preset 
time. Primary targets are massed tanks, armored personnel carriers, and 
other self-propelled targets. SFW can be delivered from high altitude and 
in adverse weather. It debuted in combat in Iraq in 2003. DOD ceased 
cluster munition procurement in 2007 and has only employed the weap-
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ons in combat once since 2003. CBU-105 was the only standard USAF 
cluster munition that met the less-than-one-percent failure rate previously 
mandated by DOD for use beyond 2018. DOD has since reversed course, 
retaining existing weapons for deterrence on the Korean Peninsula. USAF 
awarded a $60 million procurement contract for a compliant family of 
Next Generation Area Attack Weapons (NGAAWs) in 2019. NGAAW will 
initially be a 500-lb improved-lethality, anti-personnel/materiel weapon, 
followed by a second, more potent 2,000-lb high-fragmentation warhead. 

Contractor: Textron Systems.
First Flight: Circa 1990.
IOC: 1997.
Active Variants:
•CBU-105. 
•CBU-97 with WCMD tail kit.
Dimensions: Length 7.7 ft, diameter 15 in.
Performance: Delivers 40 lethal projectiles over an area of about 500 
ft x 1,200 ft.
Guidance: IR sensors in each warhead.
Warhead: Shaped charge and blast fragmentation.
Integration: A-10C, B-1B, B-52H, F-15E; F-16C/D, (tested on MQ-9).

CBU-107 PASSIVE ATTACK WEAPON
Wide-area munition

Brief: Passive Attack Weapon is a nonexplosive, kinetic penetrating area 
weapon for use against sensitive targets. The CBU-107’s penetrator rods 
limit collateral damage and do not scatter potentially contaminating 
debris when used against enemy WMD stockpiles. The weapon glides 
toward its target after release. Before impact, its inner chamber begins 
to rotate, and projectiles are ejected in rapid succession by centrifugal 
force, penetrating targets within a 200-ft radius. The weapon contains 
various-size, penetrating projectiles but no explosive. Full production was 
completed in six months. The weapon was used during Iraqi Freedom.

Contractors: General Dynamics (kinetic energy penetrator payload and 
canister); Lockheed Martin (WCMD); Textron (tactical munition dispenser kit). 
First Flight: 2002.
IOC: December 2002.
Active Variant:
•CBU-107A. Centrifugally dispersed, armor-penetrating weapon.
Dimensions: Length 7.7 ft, diameter 15 in.
Performance: Delivers a high-speed volley of nearly 4,000 metal projec-
tiles in three sizes from a single canister; projectiles: 15-inch rods (350), 
7-inch rods (1,000), and small-nail size (2,400).
Guidance: Via WCMD.
Warhead: Non-explosive projectiles.
Integration: B-52, F-15E, F-16C/D.
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GBU-10/12/49 PAVEWAY II
Air-to-surface guided munition

Brief: Paveway II is a laser-guided, free-fall bomb for use against surface 
targets at short to stando¥ range. The kit is a folding-wing version of the 
earlier fixed-wing Paveway I with seeker and reliability improvements. The 
recent Paveway II Plus adds a modernized, more precise guidance pack-
age. GBU-10 is the Paveway II seeker and tail kit mounted on a 2,000-lb 
general-purpose bomb and primarily used against nonhardened targets. 
It is, however, capable of penetration. The GBU-12 uses a 500-lb bomb 
body and is primarily used against stationary armored targets. GBU-49 
is also a 500-lb body, but adds GPS guidance for all-weather precision 
delivery from 2,500 ft up to 40,000 ft. USAF is procuring up to 400 GBU-49 
to provide the F-35A an interim moving target capability until its Block 
3F software is fully fielded. An F-35 dropped the weapon for the first time 
in a test at Eglin on Nov. 7, 2018.

Contractors: Lockheed Martin; Raytheon.
First Flight: Early 1970s.
IOC: 1976.
Active Variants:
•GBU-10. Laser/GPS guided 2,000-lb bomb.
•GBU-12. Laser guided 500-lb bomb.
•GBU-16. Laser guided 1,000-lb bomb.
•GBU-49. Laser/GPS guided 500-lb bomb.
Dimensions: Span 5.5 ft, length approx. 14.8 ft, diameter 18 in (GBU-10); span
4.4 ft, length 10.8 ft, diameter 11-18 in (GBU-12/49).
Performance: CEP 29.7 ft, range 9.2 miles (GBU-10); CEP 29.7 ft, range 
about six miles (GBU-12/49).
Guidance: Semi-active laser.
Warhead: Mk 84 bomb 2,000 lb (GBU-10); Mk 82 500-lb blast/fragmenta-
tion bomb (GBU-12/49).
Integration: A-10, B-1B, B-52, F-15E, F-16C/D, MQ-9. Planned: F-35
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GBU-24/28 PAVEWAY III
Air-to-surface penetrating glide bomb

Brief: Paveway III is a laser guided free-fall bomb for use against surface 
targets from medium stando¥ range. The third-generation laser guided 
seeker/tail kit package enables greater precision over Paveway II, and its 
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GBU-39 SMALL DIAMETER BOMB I
Guided air-to-surface glide bomb 

Brief: SDB is a low-yield, all-weather precision guided munition designed 
to limit collateral damage and strike targets from up to 46 miles away. 
Experimentation began in 2001, in response to an ACC requirement for 
a miniaturized, precision weapon. Boeing was selected to fully develop 
and produce the weapon in 2003, and low-rate initial production began in 
2005. Its size allows it to be carried in fighter or bomber internal weapons 
bays or to increase overall loadout for more independent strikes per sortie. 
SDB I employs advanced anti-jam GPS/INS, and target coordinates are 
loaded on the ground or received from the aircraft before release. Sev-
eral SDBs can be simultaneously released against multiple targets. The 
weapon was first employed by an F-15E over Iraq in 2006. SDB I is a priority 
procurement, and Boeing is maximizing production output to replenish 
stocks depleted in combat. FY20 funds procure a total of 7,078 weapons.

Contractor: Boeing.
First Flight: May 23, 2003.
IOC: Oct. 2, 2006.
Production: 24,000 (planned).
Active Variant:
•GBU-39/B SDB I. GPS/INS guided 250-lb low-yield bomb.
Dimensions: Bomb: length 6 ft, width 7.5 in; BRU-61/A carriage (four 
bombs) length 12 ft, width 16 in, height 16 in.
Performance: Near-precision capability at stando� range up to 46 miles.
Guidance: GPS/INS.
Warhead: 250-lb class penetrating blast fragmentation munition. 
Integration: AC-130W, F-15E, F-16, F-22; planned: A-10, AC-130J, B-1, 
B-52, F-35A, MQ-9.

GBU-31/32/38 JOINT DIRECT ATTACK MUNITION (JDAM)
Air-to-surface guided bomb

Brief: JDAM is a GPS/INS-guided, autonomous, all-weather surface 
attack weapon. The joint USAF-Navy program upgrades the existing 
inventory of general-purpose bombs by adding a GPS/INS guidance kit 
for accurate all-weather attack from medium/high altitudes. The weapons 
acquire targeting information from the aircraft’s avionics. After release, an 
inertial guidance kit directs the weapon, aided by periodic GPS updates. 
JDAM seeker/tail kits can be mounted on general-purpose or penetrating 
warheads in each weight class. JDAM can also utilize the 500-lb carbon 
fiber-cased Very Low Collateral Damage Weapon (VLCDW) for sensi-
tive targets. A JDAM kit is under development for the 5,000-lb BLU-113 
penetrating weapon, slated for integration and flight testing on the F-15E. 
The Advanced 2,000-lb (A2K) BLU-137/B weapon is also being developed 
for integration onto the F-15E and B-2A. A2K will improve both precision 
and penetration to strike a wider variety of targets, eventually replacing 
the BLU-139 bunker buster. JDAM-class weapons are the most frequent 
air-to-ground munition expended in combat. FY20 continues to maximize 
production capacity to replenish stocks depleted over Iraq and Syria, 
procuring 37,000 guidance kits. USAF is procuring an upgraded tailkit 
with anti-jam receiver for use in GPS degraded conditions. The service 
is also seeking to develop a lighter weight successor class of weapons 
incorporating IR/GPS guidance, maneuvering wings, stealth, and EW 
capabilities. An F-35A dropped a JDAM-class weapon during its combat 
debut over the Middle East on Apr. 30, 2019.

Contractors: Boeing, Textron, Honeywell.
First Flight: Oct. 22, 1996.
IOC: 1998.

Active Variants:
•GBU-31. GPS/INS guided 2,000-lb GP, or BLU-109 penetrating weapon.
•GBU-32. GPS/INS guided 1,000-lb GP, or BLU-110 penetrating weapon.
•GBU-38. GPS/INS guided 500-lb GP, or BLU-111 penetrating weapon. 
Dimensions: Span 25 in (GBU-31), 19.6 in (GBU-32), 14 in (GBU-38); 
length (with JDAM and warhead) approx 12 ft (GBU-31), 10 ft (GBU-32), 
7.8 ft (GBU-38). 
Performance: Range up to 15 miles, CEP with GPS 16.4 ft, CEP with 
INS only 98 ft. 
Guidance: GPS/INS.
Warhead: 2,000-lb Mk 84/BLU-109 (GBU-31); 1,000-lb Mk 83/BLU-110 
(GBU- 32); 500-lb Mk 82/BLU-111 (GBU-38).
Integration: A-10C, B-52H, B-2A, B-1B, F-15E, F-16, F-22A, F-35A, and MQ-9.

high-lift airframe enables longer glide slopes for greater stando� employ-
ment. It can be dropped from low, medium, or high altitude and is e�ective 
against a broad range of high-value targets. GBU-24 is fitted to a 2,000-lb 
bomb body, with a BLU-109 penetrating warhead. GBU-28 variants are 
large 5,000-lb class air-to-ground penetrators initially developed for use 
against Iraq’s deeply buried, hardened C2 facilities. The GBU-28B adds 
GPS/INS guidance to the existing laser seeker for all-weather targeting. It 
entered production in 1999. The GBU-28C adds a more powerful penetrat-
ing BLU-122 warhead in addition to the enhanced guidance package. It 
entered production in 2005, and quantities are purchased as needed to 
replenish and maintain stockpiles.

Contractor: Raytheon.
First Flight: GBU-24 in service May 1985.
IOC: 1986 (GBU-24); 1991 (GBU-28).
Active Variants:
•GBU-24. Laser guided 2,000-lb penetrating bomb.
•GBU-28B/B. Laser/GPS/INS guided 5,000-lb penetrating bomb.
•GBU-28C/B. Laser/GPS/INS guided 5,000-lb improved penetrating bomb. 
Dimensions: Span 6.7 ft, length 14.4 ft, diameter 18 in (GBU-24); length 
approx. 20 ft, diameter 15 in (GBU-28).
Performance: Range more than 11 miles (GBU-24); range more than 5.75 
miles (GBU-28).
Guidance: Semi-active laser.
Warhead: BLU-109 2,000-lb bomb (GBU-24); BLU-113 or BLU-122 5,000-lb
bombs (GBU-28).
Integration: B-52, F-15E, F-16C/D (GBU-24); B-2A, B-52, F-15E (GBU-28).

GBU-53 STORMBREAKER (SMALL DIAMETER BOMB II)
Guided air-to-surface glide bomb

Brief: StormBreaker (formerly SDB II) is a joint USAF-Navy program to 
develop as a low-yield, precision guided munition capable of striking 
moving targets in all-weather from up to 46 miles away. Its size allows it 
to be carried in fighter or bomber internal weapons bays or to increase 
overall loadout to enable more independent strikes per sortie. Several 
Stormbreakers can be simultaneously released against multiple targets. 
SDB II adds a millimeter-wave radar, imaging IR, and semi-active laser 
packaged into a tri-mode seeker. The bomb is retargetable after release. 
Improvements include reduced susceptibility to countermeasures and 
network-enablement through Link 16/UHF data links. LRIP production 
began in 2015 and USAF awarded the current LRIP Lot 4 covering 660 
weapons in January 2018. SDB II began operational testing in June 2018, 
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GBU-57 MASSIVE ORDNANCE PENETRATOR
Massive PGM

Brief: MOP is a GPS-
guided, earth-penetrat-
ing strike weapon for 
use against hard and 
deeply buried targets. 
It was developed and 
tested through a USAF 
and Defense Threat Re-
duction Agency partner-
ship in 2004, and is now 

managed by AFGSC. Flight testing was conducted from 2008 to 2010, 
when the program transitioned to USAF. A B-2 successfully test-dropped 
the GBU-57 in 2014, 2015, and 2016. Several B-2s completed a total of 
four test drops at White Sands Missile Range, N.M., in 2017 validating 
the e�ectiveness of mods made under the Enhanced Threat Response 
IV upgrade. MOP proved e�ective, clearing the way for potential early 
fielding, though the Air Force’s recommendation is classified. The service 
is currently validating requirements to expand the weapon’s capabilities 
further. USAF issued a $20.9 million contract in FY18 to procure an un-
disclosed number of additional GBU-57 for delivery through July 2020. 
No funds were requested for FY20. 

Contractor: Boeing.
First Flight: Classified.
IOC: 2011.
Operator: AFGSC.
Active Variant:
•GBU-57B. GPS-guided 30,000-lb penetrating weapon.
Guidance: GPS.
Warhead: 5,740-lb HE.
Dimensions: Length 20.5 ft, diameter 31.5 in.
Integration: B-2A (tests also conducted on the B-52).
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and initial fielding is planned on the F-15E in 2020 with follow-on integration 
on the F-35A. FY20 funding supports production of up to 1,175 SDB IIs.

Contractor: Raytheon.
First Flight: 2012.
IOC: 2019 (planned).
Production: 12,000 (planned).
Active Variant:
•GBU-53/B SDB II. Tri-mode guided 250-lb low-yield bomb. 
Dimensions: Bomb: length 5.75 ft, wingspan 5.6 ft, diameter 7 in. 
Performance: Near-precision capability at stando� range up to 46 miles.
Guidance: Tri-mode seeker millimeter-wave radar, uncooled IIR, and 
digital semi-active laser.
Warhead: 250-lb class penetrating blast fragmentation munition. 
Integration: Planned: A-10, AC-130W/J, B-1, B-2, B-52, F-15E, F-16, F-22, 
F-35, MQ-9.

GBU-43 MASSIVE ORDNANCE AIR BLAST (MOAB) BOMB 
Massive guided bomb

Brief: MOAB is the largest satellite-guided, air-delivered weapon ever 
employed. It is designed for use against large area, or deeply buried 
targets, or targets in tunnels or caves. The conventional HE bomb is GPS 
guided, with fins and inertial gyro for pitch and roll. It was developed by 
the Air Force Research Laboratory Munitions Directorate at Eglin in only 
nine weeks to be available for the 2003 Iraq campaign. The weapon was 
designated Massive Ordnance Air Blast (MOAB) but is uno�icially known 
as “Mother of All Bombs.” The weapon is designed for deployment from 
the ramp of an MC-130 without a parachute. A total of 18,700 lb of the 
weapon’s 21,000-lb weight is attributed to BLU-120/B warhead. It was 
used operationally for the first time in April 2017 against an ISIS-occupied 
cave complex in Afghanistan.

Contractors: AFRL; Dynetics.
First Flight: March 11, 2003.
IOC: April 2003.
Active Variant:
•GBU-43/B. GPS guided 21,000-lb bomb.
Guidance: GPS/INS.
Warhead: BLU-120/B 18,700-lb HE. 
Dimensions: Length 30 ft, diameter 3.3 ft. 
Integration: MC-130H.
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GBU-54 LASER JOINT DIRECT ATTACK MUNITION (LJDAM)
Air-to-surface guided bomb

Brief: LJDAM is a GPS/INS guided, autonomous, all-weather attack 
weapon for use against fixed and moving targets. It is a joint USAF-Navy 
development that combines a laser guidance kit with the GPS/INS-based 
navigation of the existing GBU-38 JDAM. The current LJDAM is a dual-
mode 500-lb guided weapon capable of attacking moving targets with 
precision. It was developed as an urgent operational need, and testing was 
completed in less than 17 months. It was first delivered in May 2008 and 
deployed in combat in Iraq three months later. Boeing is also developing 
GBU-31 and GBU-32 variants.

Contractor: Boeing. 
First Flight: 2005.
IOC: 2008.
Active Variant:
•GBU-54 Laser JDAM. Laser/GPS/INS guided 500-lb bomb.
Dimensions: Length (with JDAM and warhead) approx 8 ft. 
Performance: Range up to 15 miles.
Guidance: GPS/INS with laser.
Warhead: Mk 82 500-lb munition. 
Integration: F-15E, F-16.
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SATELLITE SYSTEMS 

ADVANCED EXTREMELY HIGH FREQUENCY (AEHF) SATELLITE 
SYSTEM
Communications 

Brief: AEHF provides global, secure, protected, and jam-resistant military 
communications. It is replacing existing Milstar satellites and operates at 
a much higher capacity and data rate. It o�ers secure, anti-jam tactical 
and strategic communications around the world. AEHF uses cross-linked 
satellites, eliminating the need for ground relay stations. The program is 
a collaboration with Canada, the Netherlands, and the United Kingdom. 
Launch of SV-4 was originally slated for Oct. 17, 2017, but an issue with 
the system’s power regulator prompted USAF to delay launch a year to 
enable a hardware fix. SV-4 launched on Oct 17, 2018, paved the way for 
full operational capability declared when the vehicle joined the constel-
lation operationally on May 3, 2019. SV-5 launched Aug. 8, 2019, after a 
several-month delay due to its launch vehicle, and SV-6 launched from 
Cape Canaveral on March 26, 2020.

Contractors: Lockheed Martin; Northrop Grumman. 
Operator/Location: AFSPC; Schriever AFB, Colo. 
First Launch: August 2010.
IOC: 2015.
Design Life: 14 yrs. 
Launch Vehicle: Atlas V. 
Constellation: Five.
Active Satellites:
•AEHF SV-1. Launched in 2010, on orbit and operational.
•AEHF SV-2. Launched in 2012, on orbit and operational.
•AEHF SV-3. Launched in 2013, on orbit and operational.
•AEHF SV-4. Launched in 2018, on orbit and operational.
•AEHF SV-5. Launched in 2019, on orbit, in testing.
•AEHF SV-6. Launched in 2020, on orbit, in testing.
Dimensions: Length 31 ft, width 98 ft (with full solar array extension).
Weight: 13,400 lb.
Performance: 24-hr low, medium, and extended data rate connectivity 
from 65 north to 65 south latitude worldwide.
Orbit Altitude: Geosynchronous at 22,000+ miles.
Power: Solar arrays generating 20,000 watts.

DEFENSE SATELLITE COMMUNICATIONS SYSTEM (DSCS)
Communications 

Brief: DSCS provides high-priority wartime and strategic SHF commu-
nications between high-level leadership and deployed forces and ships 
worldwide. Satellites enable high-data rate, secure, nuclear-hardened, 
jam-resistant military comms. In addition to joint service command and 
control, interagency users include the National Command Authority, White 
House Communications Agency, and Diplomatic Telecommunications 
Service. The last of 14 DSCS IIIs launched in 2003. AFSPC inactivated its 
two oldest DSCS satellites, B-12 in July 2014 and DSCS-10 in June 2015. 
B-12 exceeded its designed life span by 12 years. The final four DSCS 
satellites received SLEP before launch, providing higher-power amplifiers, 
more sensitive receivers, and increased antenna connection options. The 
satellites also carry a single channel transponder to disseminate emergency 
action and force direction messages to nuclear-capable forces. WGS began 
augmenting DSCS in 2007 and will gradually replace the constellation.

Contractor: Lockheed Martin.
Operator/Location: AFSPC; Schriever AFB, Colo.
First Launch: DSCS II 1971; DSCS III 1982; DSCS III/SLEP 2000.
IOC: Dec. 13, 1978 (DSCS II).
Design Life: 10 yr (III).
Launch Vehicle: Atlas II, NSSL, Space Shuttle Atlantis (two satellites, 1985).
Constellation: Five (III); 14 deployed/six operational.
Active Satellites:
•DSCS III. Current base on-orbit variant.
•DSCS III. SLEP. Upgrade configuration of last four satellites launched. 
Dimensions: Rectangular body 6 x 6 x 7 ft, 38-ft span with solar arrays 
deployed. 

DEFENSE METEOROLOGICAL SATELLITE PROGRAM (DMSP)
Space and Earth environmental data collection 

Brief: DMSP is tasked with environmental data collection for worldwide, 
military weather forecasting. It provides timely and high-quality weather 
information to strategic and tactical combat units worldwide. DMSP uses 
an operational linescan sensor to image cloud cover in visible and thermal 
IR and analyze cloud patterns. It is equipped with microwave imagers and 
sounders and a suite of space environment sensors that provide critical 
land, sea, and space environment data. Block 5D-3 improved spacecraft 
bus and sensors for longer and more capable missions. Six operational 

DMSP satellites now survey the entire Earth four times a day. The oldest 
operational satellite, DMSP-13, su�ered an apparent electrical short and 
exploded, creating a cloud of debris in space in 2015. DMSP-19 most recently 
launched in 2014. The vehicle subsequently su�ered a power failure in early 
2016, rendering it uncontrollable. Data from the craft remains usable until 
its orbit decays. Congress canceled the DMSP program before the final 
spacecraft (DMSP-20) could be launched. DMSP-20 was stored, awaiting 
a launch decision to replace DMSP-19. DMSP-17 ultimately assumed the 
failed satellite’s coverage, and DMSP-20 went on permanent display at 
Los Angeles AFB, Calif. USAF is considering requirements for a follow-on 
system. The service awarded Ball Aerospace a $255.4 million development 
contract for the Weather System Follow-On-Microwave (WSF-M) as an 
eventual replacement for DMSP in November 2018.

Contractors: Lockheed Martin; Northrop Grumman.
Operator/Location: National Oceanic and Atmospheric Administration; 
NOAA Operations Facility, Suitland, Md.
First Launch: May 23, 1962.
IOC: 1965.
Design Life: Five yrs (Block 5D-3).  
Launch Vehicle: Delta IV; Atlas V. 
Constellation: Five low Earth orbit (LEO).
Active Satellites:
•Block 5D-2. Launched 1982 to 1997; one on orbit but presumed inactive 
(DMSP-14).
•Block 5D-3. Improved spacecraft bus and sensors for longer, more 
capable missions.
Dimensions: Length 25 ft (with array deployed), width 4 ft.
Weight: 2,545 lb, incl 772-lb sensor; 2,270 lb with 592-lb sensor payload. 
Performance: Polar orbits; covers Earth in about 6 hr; primary sensor 
scans 1,800-mile-wide area.
Orbit Altitude: Approx 527 miles.
Power: Solar arrays generating 1,200-1,300 watts.
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Weight: 2,580 lb; 2,716 lb (SLEP).
Performance: Employs six independent SHF transponder channels for 
secure voice and high-rate data communications.
Orbit Altitude: 22,000+ miles in geosynchronous orbit.
Power: Solar arrays generating 1,269 watts, decreasing to 980 watts after 
10 yr; 1,500 watts (SLEP).
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DEFENSE SUPPORT PROGRAM (DSP)
Strategic and tactical launch detection 

Brief: DSP provides ballistic missile early warning and is a key part of 
North American and theater early warning systems. It is capable of detect-
ing missile launches and nuclear detonations and was initially meant to 
watch the Soviet military. It was used extensively in the 1991 Gulf War to 
detect Iraqi theater missile launches against coalition forces and allies in 
the region. The 23rd and final DSP satellite launched in December 2007. 
Block 5 is the latest variant and is more survivable than predecessors. 
It includes a medium wavelength IR sensor for more mission utility and 
accommodates 6,000 detectors. Nine Block 5 satellites were deployed 
between 1989 and 2007. Control of the constellation was consolidated to 
the new Block 10 Mission Control Station at Buckley in early 2016. SBIRS 
is integrated with DSP, augments its role, and is designed to eventually 
replace the constellation on orbit. The constellations jointly enabled early 
detection of ballistic missiles launched by Iran against U.S. forces at Al 
Asad AB, Iraq, on Jan. 7, 2020, minimizing casualties. 

Contractors: Northrop Grumman (formerly TRW); Aerojet.
Operator/Location: AFSPC; Buckley AFB, Colo.
First Launch: November 1970.
IOC: Circa 1972.
Design Life: Three-year requirement and five-year goal.
Launch Vehicle: Titan IV with inertial upper stage; Delta IV Heavy NSSL.
Constellation: 23 deployed/five operational.
Active Satellites:
•Block 5. Most current on-orbit version.
Dimensions: Diameter 22 ft, height 32.8 ft, with paddles deployed.
Weight: Approx 5,200 lb.
Performance: Uses IR sensors to sense heat from missile and booster 
plumes against Earth’s background.
Orbit Altitude: Geosynchronous at 22,000+ miles.
Power: Solar arrays generating 1,485 watts.

GLOBAL POSITIONING SYSTEM (GPS)
Worldwide navigation, timing, and velocity data

Brief: GPS supplies space-based military and civil radio-positioning for 
geolocation, navigation, and timing. It is a fundamental enabler of preci-
sion bombing, CSAR, mapping, and rendezvous. It provides accurate and 
uninterrupted 3D (latitude, longitude, and altitude) position, velocity, and 
time data. GPS Block IIA first launched in 1990. The Air Force decom-
missioned the final Block IIA, launched to replace original GPS Block I 
series in 2016. GPS Block IIR and IIR-M (modernized) included 21 vehicles 
launched between 2005 and 2009. Modernization upgrades included 
two new signals, enhanced encryption, anti-jamming capabilities, and 
a second civil signal. GPS Block IIF is a follow-on to IIR-M. Upgrades 
include extended design life, faster processors, and improved anti-jam 
and accuracy, with a new military signal and a second and third dedicated 
civil signal. A reserve Block IIA satellite launched in 1993 was reactivated 
in 2018, to replace an unusable Block IIR satellite launched in 2001. The 
Space Force decommissioned the last Block IIA satellite in 2020. The last 
of 12 GPS IIF satellites launched from Cape Canaveral on Feb. 5, 2016. 
The next generation GPS Block IIIA, currently in production, is expected 
to improve accuracy, availability, integrity, and resistance to jamming. 
The newest satellites will add capabilities including nuclear detonation 
detection and search and rescue. SpaceX was awarded its first National 
Security Space contract to launch the second GPS IIIA on its Falcon 9 
booster in May 2018. USAF recently contracted Lockheed Martin to build 
GPS IIIA vehicles nine and 10 for expected launch in 2022. USAF awarded 
three companies production-readiness contracts for vehicle 11 and is look-
ing to competitively award a 22-satellite production contract (with added 
capability) to a single bidder. The first GPS III satellite dubbed “Vespucci” 
successfully launched on Dec. 23, 2018, and completed on-orbit checks 
on Jan. 13, 2020. The second GPS III satellite successfully launched Aug. 
22, 2019, three launches are slated for 2020 and a total of 10 GPS III satel-
lites are planned. Block III improvements include a steerable, high-power, 

GEOSYNCHRONOUS SPACE SITUATIONAL AWARENESS PRO-
GRAM (GSSAP)
Situational awareness/orbital tracking  

Brief: GSSAP supplies space-based tracking and characterization of 
manmade objects in geosynchronous orbit, aiding safety and enabling 
avoidance. They are the “neighborhood watch” satellites augmenting 
the legacy Space Based Space Surveillance (SBSS) system. SBSS tracks 

and classifies manmade objects in low Earth orbit, and GSSAP extends 
this coverage to geosynchronous orbit. The satellites themselves oper-
ate in near-geosynchronous orbit to e¥ectively monitor objects and aid 
in preventing collisions in space. GSSAP carries EO/IR sensors and 
are able to maneuver to observe objects at close range. They can track 
objects without the weather and atmospheric disruptions that a¥ect 
ground-based systems. Two GSSAP satellites were launched in 2014 and 
attained IOC in 2015. Two more replenishment satellites launched Aug. 
19, 2016, and became operational Sept. 12, 2017. The fifth and sixth are 
slated for launch aboard the AFSPC-8 mission planned for launch from 
Cape Canaveral in late 2020.

Contractor: Orbital ATK.
Operator/Location: AFSPC; Schriever AFB, Colo.
First Launch: July 28, 2014.
IOC: Sept. 29, 2015.
Launch Vehicle: Delta IV. 
Constellation: Four spacecraft. 
Active Satellites:
•GSSAP 1. Launched in 2014; on orbit, active.
•GSSAP 2. Launched in 2014, on orbit, active.
•GSSAP 3. Launched in 2016, on orbit, active.
•GSSAP 4. Launched in 2016, on orbit, active.
Orbit Altitude: 22,300 miles, above geosynchronous.
Power: Solar panels.
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anti-jam capability. FY20 funds procure the first GPS Block IIIF satellite 
which adds additional capabilities, including a hosted search and rescue 
payload, as well as geographically targetable high-power military signal.

Contractors: Boeing (II, IIA, IIF); Lockheed Martin (IIR, IIR-M, IIIA).
Operator/Location: AFSPC; Schriever AFB, Colo.
First Launch: Feb. 22, 1978.
IOC: Dec. 9, 1993.
Design Life: 7.5 yr (II/IIA); 7.5 yr (IIR/IIR-M); 12 yr (IIF); 15 yr (IIIA).
Launch Vehicle: Delta II, Delta IV, Falcon 9 (planned).
Constellation: 33 spacecraft (not including decommissioned or on-orbit 
spares).
Active Satellites:
•GPS Block IIA. Launched 1990 to 1997. One reactivated in 2018.
•GPS Block IIR. Launched 1997 to 2004; 11 active.
•GPS Block IIR-M. Launched in 2005 to 2009; seven active.
•GPS Block IIF. Launched in 2010 to 2016; 12 active.
•GPS Block IIIA/IIIF. New generation launched in 2018; two active. 
Dimensions: (IIR/IIR-M) 5 x 6.3 x 6.25 ft, span incl solar panels 38 ft; (IIF) 
9.6 x 6.5 x 12.9 ft, span incl solar panels 43.1 ft.
Weight: On orbit, 2,370 lb (IIR/IIR-M); 3,439 lb (IIF).
Performance: Orbits the Earth every 12 hr, emitting continuous signals, 
providing time to within one-millionth of a second, velocity within a frac-
tion of a mile per hour, and location to within a few feet.
Orbit Altitude: 10,988 miles.
Power: Solar panels generating 700 watts (II/IIA); 1,136 watts (IIR/IIR-M); 
up to 2,900 watts (IIF).

MILSTAR SATELLITE COMMUNICATIONS SYSTEM (MILSTAR)
Communications

Brief: Milstar is the joint-service backbone of strategic/tactical DOD 
communications. It provides encrypted, secure, anti-jam communications 
around the world and uses cross-linked satellites, eliminating the need 
for ground relay stations. Block I satellites incorporate a low data rate 
payload capable of transmitting 75-2,400 bps over 192 EHF channels. 
Block II satellites carry both the low data rate payload and a medium 
data rate payload capable of transmitting 4,800 bps to 1.5 Mbps over 32 
channels, allowing larger data to be passed more quickly. Interoperable 
terminals allow third-party land/sea-based units to upload data in real 
time to cruise missiles or other compatible weapons. Milstar provides 
continuous coverage between 65 degrees north and 65 degrees south 
latitude. The systems utilize multiple-redundant command and control 
for high survivability. The last of six satellites launched in 2003. AEHF will 
eventually replace Milstar as DOD’s primary satcom and is fully back-
compatible with Milstar.

Contractors: Lockheed Martin; Boeing; Northrop Grumman (formerly TRW).
Operator/Location: AFSPC; Schriever AFB, Colo.
First Launch: Feb. 7, 1994. IOC: July 1997 (Milstar I). Design Life: 10 yr.
Launch Vehicle: Titan IV/Centaur. 
Constellation: Five: two Milstar I; three Milstar II. 
Active Satellites:
•Block I. Milstar I satellites launched 1994-95.
•Block II. Milstar II satellites launched 1999-2003.
Dimensions: Length 51 ft, width 116 ft with full solar array extension.
Weight: 10,000 lb.
Performance: Milstar I low data rate (LDR) payload transmitting 75 to 2,500 
bps of data over 192 channels of EHF; Milstar II LDR and medium data 
rate (MDR) payloads, transmitting 4,800 bps to 1.5 Mbps over 32 channels.
Orbit Altitude: Geosynchronous at 22,000+ miles.
Power: Solar arrays generating 8,000 watts.

SPACE BASED INFRARED SYSTEM (SBIRS)
Space-based surveillance/missile warning

Brief: SBIRS provides advanced space surveillance and missile warn-
ing, battlespace characterization, and technical intelligence gathering. 
It is the follow-on to the Defense Support Program satellite. The system 
includes IR sensor payloads on host satellites in highly elliptical orbit 
(HEO), two IR sensors each on dedicated satellites in geosynchronous 
Earth orbit (GEO), and ground assets. The HEO sensor detects launch 
of submarine-launched ballistic missiles (SLBMs) from the North Pole 
region and can be tasked for other IR detection missions. GEO scanning 
IR sensor performs the strategic missile warning mission, global technical 
intelligence, and initial phase for the strategic missile defense mission, 
providing two times the revisit rate and three times the sensitivity of DSP. 
USAF announced plans to allow civil use of SBIRS data to aid weather 
prediction, Arctic ice monitoring, and wildfire tracking. GEO-3 launched 
into orbit Jan. 20, 2017, after delays to validate the performance of its liquid 
apogee engine. GEO-4 launched on Jan. 19, 2018. GEO-5 and GEO-6 will 
be based on a modernized spacecraft and will be launched earlier than 
planned, in 2021 and 2022 respectively. These satellites will replace the 
oldest two on orbit. USAF canceled the final two GEO satellites and is 
shifting funds to develop the Next-Generation Overhead Persistent Infrared 
(OPIR) system. OPIR is the most ambitious satellite program, totaling $1.4 
billion for FY20. The constellation will comprise three GEO satellites and 
two polar HEO sensors. SBIRS and DSP jointly enabled early detection 
of ballistic missiles launched by Iran against U.S forces at Al- Asad AB, 
Iraq, on Jan. 7, 2020, minimizing casualties. 

Contractors: Lockheed Martin; Northrop Grumman.
Operator/Location: AFSPC; Buckley AFB, Colo.
First Launch: GEO 1, May 2011.
IOC: HEO 1, Dec. 5, 2008. (Increment 1, Dec. 8, 2001).
Launch Vehicle: Atlas V (GEO). Planned: Delta, Falcon 9. 
Constellation: Four GEO sats, two HEO sensors and two HEO on-orbit 
reserve (hosted). 
Active Satellites/Payloads:
•SBIRS HEO-1. Payload operational in 2008; on-orbit reserve.
•SBIRS HEO-2. Payload operational in 2009; on-orbit reserve.
•SBIRS HEO-3. Payload operational in 2015; active.
•SBIRS HEO-4. Payload operational in 2017; active.
•SBIRS GEO-1. Launched in 2011; active.
•SBIRS GEO-2. Launched in 2013; active.
•SBIRS GEO-3. Launched in 2017; active.
•SBIRS GEO-4. Launched in 2018; active. 
Dimensions: 7 x 6.3 x 19.7 ft (GEO). 
Weight: 5,603 lb (GEO on orbit).
Orbit Altitude: Geosynchronous and high elliptical.
Power: Solar array, 2,435 watts (GEO), batteries.

SPACE BASED SPACE SURVEILLANCE (SBSS)
Orbital surveillance and object identification

Brief: SBSS is designed to track, characterize, measure, and collect optical 
signatures of Earth-orbiting objects, including space vehicles and debris. 
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WIDEBAND GLOBAL SATCOM (WGS) SATELLITE
Communications

Brief: WGS provides worldwide, high-capacity 
communications for deployed air, land, and  
sea  forces. The system is designed to augment 
and then replace DSCS X-band frequency 
service. It also augments the one-way Global 
Broadcast Service Joint Program Ka-band 
frequency capabilities and provides a new 
high-capacity, two-way Ka-band frequency 
service. Block I includes: SV-1 (Pacific re-
gion), SV-2 (Middle East), and SV-3 (Europe 
and Africa). Block II satellites are modified to 
better support the airborne ISR mission and 
include: SV-4 (Indian Ocean) and SV-5 and 
SV-6, purchased by Australia in 2013. The 
U.S. is partnering with Canada, Denmark, 
Luxembourg, the Netherlands, and New Zea-
land on Block II follow-on satellites SV-7 to 
SV-10. USAF recently contracted industry to 
develop anti-jamming capability for tactical 
users and is reviewing alternatives to even-
tually replenish the constellation with three 
additional satellites or develop a follow-on 
system. SV-10 successfully launched on March 
15, 2019, completed on-orbit checks and was 
declared operational Nov. 19.

Contractor: Boeing.
Operator/Location: AFSPC; Schriever AFB, Colo.
First Launch: October 2007.
IOC: April 16, 2008.
Design Life: 14 yr
Launch Vehicle: Atlas V, Delta IV. 
Constellation: 10 satellites. 
Active Satellites:
•SV-1. Block I, launched in 2007; active.
•SV-2. Block I, launched in 2009; active.
•SV-3. Block I, launched in 2009; active.
•SV-4. Block II, launched in 2009; active.
•SV-5. Block II, launched in 2013; active.
•SV-6. Block II, launched in 2013; active.
•SV-7. Block II follow-on, launched in 2015; active.
•SV-8. Block II follow-on, launched in 2016; active.
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X-37B ORBITAL TEST VEHICLE
Orbital test

Brief: X-37B is an unmanned experimental Orbital Test Vehicle (OTV) 
aimed at developing and maturing a reusable space-launch capability 
and conducting classified, extended, on-orbit missions/experiments and/
or launching small satellites. NASA launched the X-37 program in 1999, 
with the intention of building two demonstrators to validate technologies 
for both launch/on-orbit flight, and reentry/landing. Only the Approach 
and Landing Test Vehicle (ALTV) was built before NASA handed over the 
program to DARPA, which completed ALTV captive-carry/drop testing 
with the subscale X-40A in 2006. The X-37B is based on NASA’s notional 
OTV and is boosted into low Earth orbit atop a standard Atlas V or SpaceX 
Falcon 9 launch vehicle for long-endurance space missions. The vehicle 
autonomously re-enters the atmosphere upon command from a ground 
control station, and it recovers conventionally to the runway. X-37 launches 
from Cape Canaveral and lands at either Cape Canaveral or Vandenberg. 
Development includes advanced guidance, navigation and controls, avi-
onics, thermal-resistant materials, propulsion, and autonomous control 
systems. The program’s two test vehicles have successfully completed 
five orbital missions. The first mission (OTV-1) launched in 2010 and 
remained on orbit 224 days. The OTV-2 and OTV-3 missions launched in 
2011 and 2012, and remained on orbit 468 days and 674 days, respectively. 
The OTV-4 mission remained aloft for 718 days and made the craft’s first 
landing at Cape Canaveral on March 25, 2017. The OTV-5 mission marked 
the type’s first launch atop a SpaceX Falcon 9 on Sept. 7, 2017, setting a 
new record of 780 days on orbit when it touched down at Cape Canaveral 
on Oct. 27, 2019. The Space Force will launch its inaugural X-37B mission 
as a service in 2020. 

Contractor: Boeing.
Operator: AFSPC.
First Launch: April 22, 2010.
IOC: N/A.
Launch Vehicle: Atlas V, Falcon 9.
Production: Two.
Inventory: Two.
Operational Location: Cape Canaveral AFS, Fla. (launch/landing); Van-
denberg AFB, Calif. (landing).
Active Variant:
•X-37B. DARPA/USAF-developed Orbital Test Vehicles. 
Dimensions: Span 14 ft, length 29.25 ft, height 9.5 ft. 
Weight: 11,000 lb at launch.
Propulsion: Single liquid-propellant rocket motor.
Endurance: 718+ days on orbit.
Orbit Altitude: Low Earth orbit (LEO) at 110-500 miles.
Power: Gallium arsenide solar cells with lithium-ion batteries.

Aaron M. U. Church is a freelance aviation writer and Active-duty of-
ficer stationed at Yokota AB, Japan. He is a former Air Force Magazine 
senior editor. 

The Missile Defense Agency originally launched SBSS as a technology 
demonstrator to classify and track ballistic missiles in mid-course flight, 
before handing it over to AFSPC in 2011. SBSS primarily uses a trainable, 
ground-controlled Space-Based Visible Sensor to track targets without 
repositioning. Potential high-end and even kinetic space threats from 
China and Russia have pushed orbital domain awareness to the top of 
AFSPC’s priority list. AFSPC is working to extend SBSS service life and 
tasked one of its experimental Operationally Responsive Space satellites 
to cover a four-year gap in coverage before it can launch a follow-on 
spacecraft in 2021. ORS-5 launched Aug. 26, 2017, and is equipped with an 
optical sensor to provide rapid, continuous scanning to detect movement 
in geosynchronous orbit. The Space Force is seeking funds for a follow-
on satellite to ORS-5 to enhance surveillance. SBSS works in concert 
with an array of networked, ground-based sensors including the Space 
Fence wide-area search and surveillance system recently commissioned 
on Kwajalein Atoll in the Marshall Islands.

Contractors: Boeing (system integration, ground segment, operations, 
and sustainment); Ball Aerospace (satellite).
Operator/Location: AFSPC; Schriever AFB, Colo.
First Launch: Sept. 25, 2010.
IOC: Aug. 17, 2012.
Design Life: Seven yr
Launch Vehicle: Minotaur IV.
Constellation: One LEO satellite; one LEO augmentation satellite.
Active Satellites:
•SBSS Block 10. Launched in 2010; active.
•ORS-5. Experimental satellite launched in 2017 to augment SBSS; active.
Dimensions: Height approx 10 ft; 10 x 3.2 ft, plus solar panels. 
Weight: Approx 2,273 lb.
Orbit Altitude: 390 miles, sun-synchronous orbit.
Power: Solar arrays and batteries generating 750 watts.

•SV-9. Block II follow-on, launched in 2017; active.
•SV-10. Block II follow-on, launched in 2019; active.
Dimensions: Based on Boeing 702 Bus. 
Weight: 13,000 lb at launch.
Performance: Approx 10 times the capability of a DSCS satellite.
Orbit Altitude: Geosynchronous at 22,000+ miles.
Power: Solar arrays generating 9,934 watts.
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As you prepare your family for an ever changing 
future, help make sure they are protected from 

future uncertainties.  

Buying a home, having a baby, sending a child to  
college, caring for an aging relative, life is always 
changing. But would your family be financially  
prepared for such life events if something were to 
happen to you? 

By protecting your family’s financial future with  
the AFA Group 10-Year Level Term Life Insurance  
Plan, you can take advantage of some things that  
won’t change:

 •  Premiums that will not increase 
 •  Benefit options that will not decrease 

And, you can chose your coverage amount from  
$100,000 up to $500,000, (in $10,000 units) offered  
at competitive rates negotiated for AFA members —  
so you can choose the level that fits your family’s 
needs and your budget. This plan is available to AFA 
members under age 65, and their family members.

The AFA 10-Year Level Term  
Life Insurance Plan offers:

• VOLUME DISCOUNTS — for coverage  
 amounts of $250,000 through $500,000

• VALUABLE LIVING BENEFIT PROVISION —    
 “Accelerated Death Benefit” to help loved  
 ones immediately if you are diagnosed  
 with a terminal illness

• NO MILITARY EXCLUSIONS — even when    
 flying military aircraft

• PREMIUMS WAIVED — if a sickness or  
 injury leads to a Total Disability

• GUARANTEED 30-DAY FREE LOOK — after  
 you receive your Certificate of Insurance

Learn more* about the 
AFA 10-Year Level Term     
Life Insurance Plan. 

Call 1-800-291-8480 or 
visit www.afainsure.com
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GLEN WALTER EDWARDS 

Born: March 5, 1918, Medicine 
Hat, Alberta, Canada
Died: June 5, 1948, near Mojave, 
Calif.
Citizenship: U.S. and Canada 
(dual)
Colleges: UC Berkeley, Prince-
ton University
Occupation: Engineer, U.S. 
military o� icer
Services: U.S. Army Air Forces, 
U.S. Air Force
Main Eras: World War II, 
Postwar
Years Active: 1941-48
Combat: North Africa Theater 
1942-43
Final Grade: Captain
Honors: Distinguished 
Flying Cross (4); Air Medal 
(6); Aerospace Walk of Honor 
(posthumously inducted)
Resting Place: Lincoln Ceme-
tery, Calif.
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EDWARDS
The Vanguard

1

3

In 1948, an experimental bomber crashed in the Mojave 
Desert, killing all five crew members. One was 30-year-
old Glen Edwards.

Thus ended a brief but significant Air Force career, and 
Muroc Air Force Base, Calif., was rechristened Edwards 
Air Force Base in his honor.

That honoree, Glen Walter Edwards, was born in 
Medicine Hat, Canada, in 1918, to American parents. At 
13, he and the family left for California. Bright and highly 
motivated, Glen took a degree in chemical engineering 
from University of California, Berkeley in June 1941.

His was not to be the life of a civilian engineer, however.
Pearl Harbor was still six months in 

the future, but young Edwards quickly 
joined the Army Air Forces and took flight 
training at Luke Field, Ariz., where he was 
commissioned in early 1942.

Edwards won early fame as an A-20 
light bomber commander in North Afri-
ca, where he led his squadron on risky, 
low-level attacks on tanks, convoys, and 
troops of Rommel’s Afrika Korps.

Fifty combat missions later, he returned to the States 
in 1943 bearing four Distinguished Flying Crosses and 
six Air Medals.

Unbeknownst to Edwards, though, his combat career 
was over. An equally important one—military test pilot—
was just beginning.

Edwards was sent to Flight Test Division at Wright 
Field, Ohio, and was among the first to graduate from 
Flight Performance School (now Air Force Test Pilot 
School). He spent much of his time at Muroc Army Air 
Field, Calif., on the Mojave, flying highly experimental 
aircraft such as the XB-42 and XB-46 prototypes.

In late 1945, he flew the XB-42 cross-country at an 
average speed of 433.6 mph, setting a new transcon-
tinental record.

The highly regarded Edwards nearly became project 
pilot for the Bell X-1 bid to exceed the sound barrier. When 
that job went to Capt. Chuck Yeager, Edwards instead was 
sent to Princeton, where  he took cutting-edge courses 
in aerodynamics and control.

Armed with that knowledge, he joined a vanguard of 
select USAF pilot-engineers blazing the way to advanced 
air and space flight.

 Edwards soon began testing experimental 
“flying wings,” aircraft, devoid of conven-
tional fuselage and tail. These included 
Northrop’s piston-engine-driven XB-35 
and YB-35.

 In May 1948, Edwards joined a Muroc 
team evaluating the Northrop YB-49, a 
jet-propelled flying wing. He was not im-
pressed, finding it “quite uncontrollable 
at times.”

On June 5, 1948, Edwards and four others took o£  in 
the YB-49. Maj. Daniel Forbes was pilot, Edwards was 
co-pilot. For reasons still unknown, the futuristic jet broke 
apart in the sky and crashed to Earth not far from Muroc. 
There were no survivors.

The California base has been the scene of many ad-
vances in flight. On Oct. 14, 1947, Yeager broke the sound 
barrier in the X-1 aircraft. The landing of the first Space 
Shuttle took place there in 1981. Virtually all of America’s 
early jets—both Air Force and Navy—were tested there, 
as have all advanced aircraft in years since. It is home of 
Hq. Air Force Test Center, U.S. Air Force Test Pilot School, 
and 412th Test Wing.                                                         ✪

NAMESAKES

2

EDWARDS AIR FORCE BASE

State: California
Nearest City: Rosamond
Area: 407.3 sq mi / 301,000 
acres
Status: Open, operational
Opened as Muroc Bomb and 
Gunnery Range: September 
1933
Renamed Muroc Army Air 
Field: July 1942
Renamed Muroc Air Force 
Base: September 1947
Renamed Edwards Air Force 
Base: December 1949
Current owner: Air Force 
Materiel Command
Former owners: Army IX Corps 
Area, GHQAF, AAC Southwest Air 
District, AAC Fourth Air Force, 
AAF Materiel and Services Com-
mand, AAF Technical Service 
Command, AAF Continental 
Air Forces, AAF Air Technical 
Service Command, USAF Air 
Materiel Command, USAF Air 
Research and Development 
Command, USAF Air Force 
Systems Command

     Capt. Glen W. Edwards.      YB-49 first
flight, 1947.       An F-35 test sortie over 
the Mojave Desert in California.
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The F-35A: 
Redefining multi-role airpower.

The U.S. Air Force’s F-35A was designed to integrate and command a complex, multi-domain battlefield  
against highly capable adversaries – and win. It was designed with the understanding that every single sortie  
is an expedition of the greatest importance. With stealth, advanced sensors, networked data links, supersonic 

speed, fighter agility and flexible weapons capacity, the 5th Gen F-35 delivers on that vision. The F-35 redefines 
multi-role airpower and everything that comes with it. It gives the men and women of the U.S. Air Force  

a decisive advantage today, and for decades to come.
Learn more at lockheedmartin.com/f35

© 2020 Lockheed Martin Corporation

FG19-23960_018 AFA F35.indd   1 5/13/20   3:20 PM


	C1_AF
	C2_AF
	001_AF
	002_AF
	003_AF
	004_AF
	005_AF
	006_AF
	007_AF
	008_AF
	009_AF
	010_AF
	011_AF
	012_AF
	013_AF
	014_AF
	015_AF
	016_AF
	017_AF
	018_AF
	019_AF
	020_AF
	021_AF
	022_AF
	023_AF
	024_AF
	025_R1_AF
	026_AF
	027_AF
	028_R1_AF
	029_AF
	030_AF
	031_AF
	032_AF
	033_AF
	034_AF
	035_AF
	036_AF
	037_AF
	038_AF
	039_AF
	040_R1_AF
	041_AF
	042_AF
	043_AF
	044_AF
	045_AF
	046_AF
	047_AF
	048_AF
	049_AF
	050_AF
	051_AF
	052_AF
	053_AF
	054_AF
	055_AF
	056_AF
	057_AF
	058_R1_AF
	059_AF
	060_AF
	061_AF
	062_AF
	063_AF
	064_AF
	065_AF
	066_AF
	067_AF
	068_R1_AF
	069_AF
	070_AF
	071_AF
	072_AF
	073_AF
	074_AF
	075_R1_AF
	076_AF
	077_AF
	078_AF
	079_AF
	080_AF
	081_AF
	082_AF
	083_AF
	084_AF
	085_AF
	086_AF
	087_AF
	088_AF
	089_AF
	090_AF
	091_AF
	092_AF
	093_AF
	094_AF
	095_AF
	096_AF
	097_AF
	098_AF
	099_AF
	100_AF
	101_AF
	102_AF
	103_AF
	104_AF
	105_AF
	106_AF
	107_AF
	108_AF
	109_AF
	110_R1_AF
	111_AF
	112_AF
	113_AF
	114_AF
	115_AF
	116_AF
	117_AF
	118_AF
	119_AF
	120_AF
	121_AF
	122_AF
	123_AF
	124_AF
	125_AF
	126_AF
	127_AF
	128_AF
	129_AF
	130_AF
	131_AF
	132_AF
	133_AF
	134_AF
	135_AF
	136_AF
	137_AF
	138_AF
	139_AF
	140_AF
	141_AF
	142_AF
	143_AF
	144_AF
	145_AF
	146_AF
	147_R1_AF
	148_AF
	149_AF
	150_AF
	151_AF
	152_AF
	153
	154_AF
	155_AF
	156_AF
	157_AF
	158_AF
	159_AF
	160_AF
	C3_AF
	C4_AF
	96-97.pdf
	_GoBack
	_GoBack
	_GoBack

	108-109.pdf
	_GoBack
	_GoBack
	_GoBack

	103.pdf
	_GoBack
	_GoBack
	_GoBack




