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At present, the United States relies on Russian rocket engines to launch satellites 
into space. 

The U.S. also relies on Russia to transport its astronauts to the International 
Space Station (as the U.S. Space Shuttle program ended in 2011). 

Not only does this reliance have direct implications for our launch capabilities, 
but it also means that we are funding Russian space and missile technology 
while we could be investing in U.S. based jobs and the defense industrial base. 

These facts raises national security concerns, as the United States’ relationship 
with Russia is ever-changing -  the situation in Ukraine is a prime example.

This paper serves as a brief, but factual overview of active launch vehicles used 
by the United States.  

First, are the three vehicles with the payload capability to launch satellites into orbit: 
the Atlas V, Delta IV, and the Falcon 9. The other active launch vehicles will follow 
in alphabetical order.
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Atlas Launch Vehicle History and the Current Atlas V 

•	 Since its debut in 1957 as America’s first operational intercon-
tinental ballistic missile (ICBM) designed by the Convair Divi-
sion of General Dynamics, the Atlas family of launch vehicles has 
logged nearly 600 flights. 

•	 The missiles saw brief ICBM service, and the last squadron was 
taken off of operational alert in 1965. 

•	 From 1962 to 1963, Atlas boosters launched the first four Ameri-
can astronauts to orbit the Earth. Various Atlas II models were 
launched 63 times between 1991 and 2004. There were only six 
launches of the Atlas III, all between 2000 and 2005. The Atlas V 
is still in service, with launches planned until 2020.

•	 Making its debut on August 21, 2002, the Atlas V launch vehicle 
has successfully flown eight times. 

•	 The Atlas V was formerly operated by Lockheed Martin. It is now 
operated by the Lockheed Martin-Boeing joint venture, United 
Launch Alliance (ULA).

•	 Each Atlas V rocket uses a Russian-built RD-180 main engine to power its first stage and an American-
built RL10 engine to power its Centaur upper stage.

•	 To date, Atlas has launched 82 consecutive successful flights, a record unmatched in the industry, mak-
ing it one of the premier launch systems in the world and the workhorse of the U.S. space program.

Delta IV 

•	 The Delta IV family of medium-to-heavy launch vehicles became opera-
tional when the first launch of Eutelsat’s W5 commercial satellite took 
place on Nov. 20th, 2002.  

•	 There are five versions of the Delta IV launcher, designed by Boeing’s 
Integrated Defense Systems division and built in the United Launch Al-
liance (ULA) facility in Decatur, Alabama; each incrementally increases 
the size or weight of the payload to be placed in space.

•	 Delta IV launches occur from either of two rocket launch sites: On the 
East Coast of the United States: the Space Launch Complex 37 (SLC-37) 
at the Cape Canaveral Air Force Station. On the West Coast: Vanden-
berg Air Force Base’s Space Launch Complex 6 (SLC-6) pad for polar-
orbit and high-inclination launches.
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•	 Delta IV uses a Rocketdyne RS-68 engine for its 1st stage and a Pratt & Whitney RL-10B2 engine for 
its 2nd.

•	 On February 25th, 2014, the United Launch Alliance successfully launched the 25th Delta IV mission 
carrying a global positioning system satellite for the U.S. Air Force. 

Falcon 9

•	 Falcon 9 is a two-stage rocket designed and 
manufactured by SpaceX, a private American 
space company based in Hawthorne, Cali-
fornia, for the transport of satellites and the 
Dragon spacecraft into orbit.

•	 SpaceX has developed a family of rocket en-
gines, Merlin, which is used on the Falcon 9 
vehicle; Merlin engines use RP-1 and liquid 
oxygen as propellants in a gas-generator pow-
er cycle

•	 Falcon 9’s two-stage configuration minimizes 
the number of separation events -- and with 
nine first-stage engines, it can safely complete 
its mission even in the event of an engine shut-
down.

•	 The first Falcon 9 flight was launched from Cape Canaveral Air Force Station on June 4, 2010.

•	 As of January 2014, SpaceX has made eight launches of the Falcon 9; all eight have successfully deliv-
ered their primary payloads into Earth’s orbit.
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Antares 

•	 Antares, known during early development as Taurus II, is an ex-
pendable launch system developed by Orbital Sciences Corpora-
tion.

•	 Orbital selected the name in keeping with the company’s tradition 
of using Greek-derived celestial names for launch vehicles.

•	 It was designed to launch the Cygnus, an unmanned resupply 
spacecraft, to the International Space Station as part of NASA’s 
COTS and CRS programs.  Antares is the largest rocket operated 
by Orbital Sciences.

•	 The first stage uses RP-1 (kerosene) and liquid oxygen (LOX) as propellants, powering two Aerojet 
AJ-26 engines, which are modified Russian-built NK-33 engines

•	 The second stage is a solid-fuel rocket, the Castor 30, developed by ATK as a derivative of the Castor 
120 solid stage; third stages are optional.

•	 The first launch of Antares took place from NASA’s Wallops Flight Facility on April 21st, 2013. It also 
demonstrated successful launch missions on September 18th, 2013 and January 9th, 2014.

Athena

•	 It originally started life in 1993 as the Lockheed Launch Vehicle, or LLV, later 
changed to Lockheed Martin Launch Vehicle, or LMLV. By its third launch, it 
was renamed Athena—the goddess of wisdom, and strategic warfare.

•	 The Athena comes in two versions, Athena I and Athena II. The Athena I has 
two stages, the Thiokol Castor-120 first stage and a Pratt & Whitney ORBUS 
21D upper stage. The Athena II has three stages, the Castor-120 first and sec-
ond stages, and an ORBUS 21D upper stage.

•	 Athena was retired from service in 2001; however, in 2010 it was announced 
from Lockheed Martin and Alliant Techsystems (ATK) that the companies 
would be teaming up to put it back into production.

•	  In September 2010, Athena was added to NASA’s Launch Services II contract.

•	 When flights resume, the Athena Ic and Athena IIc configurations will use Castor 30 stages instead of 
the Orbus 21D stages on the original versions

•	 Athena will likely be based at Cape Canaveral, Fla. and Kodiak Island, Alaska. The launch sites would 
provide access to low-inclination and polar orbits, respectively. Vandenberg Air Force Base, Calif., and 
Wallops Island, Va. would be other options.

•	 Between Athena I and II, there have been 7 launches: 5 successes and 2 failures; the last being a success 
on September 30th, 2001.
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Dragon 

•	 Dragon, manufactured and designed by SpaceX, is 
a free-flying spacecraft that is launched atop a Fal-
con 9 booster and designed to deliver both cargo 
and people to orbit. 

•	 During its un-crewed maiden flight in December 
2010, Dragon became the first commercially built 
and operated spacecraft to be recovered successfully 
from orbit

•	 Dragon also made history in 2012 when it became 
the first commercial spacecraft in to deliver cargo to the International Space Station and safely return 
cargo to Earth, a feat previously achieved only by governments. 

•	 It is the only spacecraft currently flying that is capable of returning significant amounts of cargo to 
Earth. 

•	 SpaceX plans to eventually install deployable landing gear and use eight upgraded SuperDraco thrust-
ers to perform a solid earth propulsive landing.

•	 SpaceX is additionally developing a crewed variant of the Dragon called DragonRider. 

•	 DragonRider will be able to carry up to seven astronauts, or some combination of crew and cargo, to 
and from low Earth orbit.

•	 Dragon’s first manned test flight is expected to take place in 2-3 years. 

Falcon Heavy (In Progress-Expected Launch in 2014)

•	 Falcon Heavy is expected to be the world’s most powerful rocket, a 
launch vehicle of scale and capability unequaled by any other cur-
rently flying.

•	 With the ability to lift into orbit over 53 metric tons (117,000 lb)--a 
mass equivalent to a 737 jetliner loaded with passengers, crew, lug-
gage and fuel--Falcon Heavy could lift more than twice the payload 
of the next closest operational vehicle, the Delta IV Heavy, at one-
third the cost. 

•	 Falcon Heavy draws upon the proven heritage and reliability of Fal-
con 9. 

•	 Its first stage is composed of three Falcon 9 nine engine cores whose 
27 Merlin engines together generate nearly 4 million pounds of 
thrust at liftoff. Only the Saturn V moon rocket, last flown in 1973, 
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delivered more payload to orbit. 

•	 Falcon Heavy is designed from the outset to carry humans into space and restore the possibility of fly-
ing missions with a crew to the Moon or Mars.

•	 On May 29th, 2012, Intelsat, the world’s leading provider of satellite services, and SpaceX, announced 
the first commercial contract for the Falcon Heavy rocket.

Minotaur I 

•	 The Minotaur I is a four-stage solid fuel space launch vehicle uti-
lizing Minuteman rocket motors for its first and second stages, re-
using motors that have been decommissioned as a result of arms 
reduction treaties. 

•	 The Minotaur I’s third and fourth stages, structures, and payload 
fairing are common with the Pegasus XL rocket and feature flight 
proven avionics systems. 

•	 Minotaur I is capable of launching payloads up to 580 kg (1,278 
lbs) into low Earth Orbit.

•	 To date, Minotaur I has conducted 11 missions with a 100% success rate, delivering 62 satellites into 
orbit.

Minotaur IV, V, and VI 

•	 Minotaur IV, which utilizes three government-furnished solid 
rocket motors from decommissioned Peacekeeper ICBMs and a 
commercial solid rocket upper stage, is capable of launching pay-
loads up to 1,730 kg (3,814 lb.) to low Earth orbit.

•	 Minotaur V is an evolutionary version of Minotaur IV, incorporat-
ing common structures with relatively minor changes to add a fifth 
stage. 

•	 Minotaur VI will build on the flight-proven Minotaur IV vehicle 
by adding a second Peacekeeper lower stage to create a five stage 
rocket capable of boosting payloads up to 2,600 kg (5,732 lb.) to low Earth orbit.

•	 The Minotaur IV has had 5 successful launches; V has had 1 successful; VI has had 0 launches to date

Pegasus and Pegasus XL 

•	 On April 5 1990, Orbital Sciences Corporation launched the first Pegasus rocket from beneath a 
NASA B-52 aircraft in a mission that originated from the Dryden Flight Research Center in Califor-
nia. 
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•	 Pegasus is carried aloft by the Stargazer L-1011 
aircraft to approximately 40,000 feet over open-
ocean, where it is released and free-falls five sec-
onds before igniting its first stage rocket motor. 

•	 Three main stage boosters featuring solid rocket 
motors provide the thrust. It flies as a rocket-
powered aircraft before leaving the atmosphere.

•	 With its unique delta-shaped wing, Pegasus typi-
cally delivers satellites into orbit in a little over 
10 minutes.

•	 The Pegasus XL, introduced in 1994, has lengthened stages to increase payload performance; resulting 
in the standard Pegasus being discontinued.

•	 Pegasus has had 42 launches with both configurations combined since April of 1990, with the last tak-
ing place on June 28th, 2013. Three have been failures, and two have been considered “partial failures”, 
as the orbit was slightly too low. 

Taurus 

•	 Taurus is a four stage, solid fuel launch vehicle built in the United 
States by Orbital Sciences Corporation.

•	 Taurus was designed for easy transportability and rapid set-up and 
launch; a ground-based variant of Orbital’s air-launched Pegasus 
rocket.

•	 Taurus has launched 17 satellites in nine missions, with the 1st tak-
ing place on March 13th, 1994.

•	 Launch sites include Wallops Island off of the Eastern shore of Vir-
ginia; Vandenberg AFB; Cape Canaveral Air Force Station; and 
Kodiak Island on the South Coast of Alaska.

•	 The Taurus first stage, a Castor 120 made by ATK (formerly Thio-
kol), is based on a Peacekeeper ICBM first stage. Stages 2 and 3 
are Orion-50s (like the Pegasus-1 but without wings or stabilizers), 
and stage 4 is an Orion-38, derived from the Pegasus-3.

•	 Three of the last four launches have ended in failure, including the February 24, 2009 launch of the 
Orbiting Carbon Observatory mission and the March 4, 2011 launch of the Glory mission; this re-
sulted in a 700 million dollar loss for NASA, not including the cost of the rockets themselves.
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Soyuz 

•	 A family of expendable launch systems developed by OKB-1, 
and manufactured by TsSKB-Progress in Samara, Russia. 

•	 Vehicles in this family, which have launched both the first satel-
lite and first man into space, trace their roots back to the two-
stage R-7A intercontinental ballistic missile; the first in an evo-
lutionary series of launch vehicles, beginning with the launch of 
Sputnik in 1957.

•	 According to the European Space Agency, the Soyuz launch ve-
hicle is the most frequently used launch vehicle in the world, 
with over 1800 manned and unmanned missions to date; far 
more than any other rocket.

•	 All Soyuz rockets use RP-1 and liquid oxygen (LOX) propellant, 
with the exception of the Soyuz-U2, which used Syntin, a vari-
ant of RP-1, with LOX.

•	 Soyuz rockets use various engines, such as the RD-107, RD-117, RD 117A in the 1st stages, the RD-
108 and RD-118 in the 2nd stages, and the RD-0110 and RD-0124 in the 3rd stages. 

•	 After the U.S. Space Shuttle program ended in 2011, Soyuz rockets became the only provider of trans-
port for astronauts to the International Space Station.
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challenges with our partners and with all the tools at our disposal 
and address emerging problems before they become security 
crises.  And to do this we must forge a bipartisan consensus here 
at home. 

ASP brings together prominent American business leaders, 
former members of Congress, retired military flag officers, 
and prominent former government officials. ASP conducts 
research on a broad range of issues and engages and empowers 
the American public by taking its findings directly to them via 
events, traditional & new media, meetings, and publications. 

We live in a time when the threats to our security are as complex 
and diverse as terrorism, nuclear proliferation, climate change, 
energy challenges, and our economic wellbeing.   Partisan 
bickering and age old solutions simply won’t solve our problems.  
America – and the world - needs an honest dialogue about 
security that is as robust as it is realistic. 

ASP exists to promote that dialogue, to forge that consensus, and 
to spur constructive action so that America meets the challenges 
to its security while seizing the opportunities that abound. 

www.americansecurityproject.org


