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Aiming for the stars

A California firm plans to offer hypersonic testing-as-a-service with a space gun stars

In his 1865 novel, De la Terre à la Lune, Jules Verne imagined a giant gun designed to launch humans to the moon. A century and a half later, a California startup, Longshot Space, is adapting its own space guns to serve as hypersonic launchers – and is aiming to provide high-frequency hypersonic

testing-as-a-service.

Longshot was founded during the 2020 Covid pandemic by Mike Grace, a former molecular biologist at NASA’s Ames Research Center. He had read about a large cannon called the V-3, developed by Germany during World War II, which used multiple blank-round charges to accelerate long-range

projectiles to high supersonic speeds. Grace wanted to see if he could make a giant potato cannon using the basic V-3 design.

With help from friend and Longshot co-founder Nathan Saichek, a manufacturing engineer with rocket maker Astra, he successfully built the launcher in his garage in San Jose. It used 6in-diameter PVC pipe and multiple gas injection. According to Longshot’s vice president of defense, Mark

Bigham, it fired a projectile at over Mach 1.

The success led Grace and Saichek to establish Longshot Space. Bigham says they started with answering the question: “‘What is the absolute cheapest and fastest way we can put stuff into space?’ They thought that if they basically built a giant potato gun that was totally reusable, they could

reduce space launch cost and increase launch cadence.”

UNDER PRESSURE

Grace and Saichek had essentially built a distributed injection ballistic launcher. In the late 1980s, a trio of researchers led by Harold Gilreath, a propulsion engineer at Johns Hopkins University’s Applied Physics Laboratory, authored a paper on affordable access to space and long-range artillery,

describing the potential and challenges of distributed injection ballistic launchers.

Distributed gas injection was developed to increase the speed at which a projectile can be fired. Standard guns and artillery employ a detonated gas mixture to push a projectile down a barrel from behind. But there’s a speed limit, often described as two-times the speed of sound of the working fluid

(gas) in a vacuum. Going faster – up to and beyond hypersonic speeds, generally Mach 5-plus – requires a different approach.

In simple terms, distributed gas injection sees a pressurized gas injected behind a projectile at successive points along the launch tube in which a near vacuum has been created, accelerating the projectile with each injection. Vacuum is typically maintained by a membrane-like burst-disc at the

muzzle end of the launcher. The projectile pierces the disc on its way out to free-flight.

Very high projectile speeds can be achieved with distributed gas injection. Researchers like Gilreath realized these could be increased even further by shaping the rear of a projectile like a boat tail. The shape effectively makes a projectile moving down a launcher at Mach 5 appear as if it is

receding at Mach 1, allowing progressive injection to impart further thrust, pushing it to hypersonic velocities theoretically up to Mach 38.

“There’s a need and demand for affordable high-cadence hypersonic testing” MARK BIGHAM, VICE PRESIDENT OF DEFENSE, LONGSHOT

Hypersonic speed allows a projectile to reach atmospheric escape velocity when vertically launched, or it can allow projectiles to fly free in horizontal or parabolic flight – very useful if you are trying to get to orbit or do hypersonic vehicle or weapons testing. Longshot Space is marketing its

distributed injection launchers, also known as accelerators or space guns, as capable of doing both.

FROM LAUNCH TO HYPERSONIC TEST

Longshot’s long-term goal is to provide affordable, even daily, space launch services. The company’s founders see their ballistic approach to getting satellites and other payloads to orbit as comparatively simple.

Longshot currently has two launchers: a 6in (15cm) diameter, 75ft (23m) long accelerator currently being installed at Space Gun Ranch in Barstow, California and a 29in (73.5cm) diameter, 1,600-2,000ft (488-610m) long launcher called Big Iron which is under construction. Bigham says Big Iron

will be able to accelerate a 220lb (100kg) payload to Mach 5 or 44lb (20kg) to Mach 7. Projectiles ride on a rail-mounted platform within these launchers, propelled by multiple side-injected shots of high-pressure hydrogen.

Space-bound payloads will be launched within an aeroshell that looks somewhat like a hypersonic lifting body. They’ll coast up to about 300,000ft, where the payload will be ejected out the back of the aeroshell. The payload will then be boosted by a solid rocket kick-motor to low Earth orbit

(LEO). Meanwhile, the shell deploys parachutes and is recovered for reuse.

Although the pair of launchers is not yet at spacelaunch scale, their successors – Longshot is ultimately planning a 78in (2m) diameter, 3 mile (4.8km)-long launcher lying horizontal on the ground – will offer a cheaper long-term route to space, the company contends. Once built, they consume only

electrical power, highpressure hydrogen gas, burst-discs and few other items.

The company firmly believes that space launch is in the future. “As we were building our tech tree out to get to orbit, we realized that there’s a need and demand for affordable high-cadence hypersonic testing,” Bigham says.

Aerospace Testing International has previously detailed high global demand for hypersonic test infrastructure and the kinds of assets, from wind tunnels to ballistic ranges, needed to meet it. Longshot’s launchers could be a for-profit part of the solution.

Before the space-launch activities start, Longshot plans to use its guns to offer a cheaper free-flight alternative to air or rocket-launched hypersonic payload testing. Test projectiles will be fired into short, low-altitude (500-1,000ft) hypersonic free-flight for a few hundred meters before impacting a

catch-box. The company expects to formally initiate its service with Big Iron before June 2026.

Eventually, Longshot plans to launch high-altitude hypersonic test payloads into Federal Aviation Administration (FAA) -designated corridors (around 150,000ft) from White Sands Missile Range in the USA and from other global locations. The company is confident it will be able to offer fixed-

price launch for around US$150,000 per shot, according to Bigham.
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A California firm plans to offer hypersonic testing-as-a-service with a space gun stars

In his 1865 novel, De la Terre à la Lune, Jules Verne imagined a giant gun designed to launch humans to
the moon. A century and a half later, a California startup, Longshot Space, is adapting its own space guns
to serve as hypersonic launchers – and is aiming to provide high-frequency hypersonic testing-as-a-
service.

Longshot was founded during the 2020 Covid pandemic by Mike Grace, a former molecular biologist at
NASA’s Ames Research Center. He had read about a large cannon called the V-3, developed by Germany
during World War II, which used multiple blank-round charges to accelerate long-range projectiles to high
supersonic speeds. Grace wanted to see if he could make a giant potato cannon using the basic V-3
design.

With help from friend and Longshot co-founder Nathan Saichek, a manufacturing engineer with rocket
maker Astra, he successfully built the launcher in his garage in San Jose. It used 6in-diameter PVC pipe
and multiple gas injection. According to Longshot’s vice president of defense, Mark Bigham, it fired a pro-
jectile at over Mach 1.

The success led Grace and Saichek to establish Longshot Space. Bigham says they started with answer-
ing the question: “‘What is the absolute cheapest and fastest way we can put stuff into space?’ They
thought that if they basically built a giant potato gun that was totally reusable, they could reduce space
launch cost and increase launch cadence.”

UNDER PRESSURE

Grace and Saichek had essentially built a distributed injection ballistic launcher. In the late 1980s, a trio of
researchers led by Harold Gilreath, a propulsion engineer at Johns Hopkins University’s Applied Physics
Laboratory, authored a paper on affordable access to space and long-range artillery, describing the poten-
tial and challenges of distributed injection ballistic launchers.

Distributed gas injection was developed to increase the speed at which a projectile can be fired. Standard
guns and artillery employ a detonated gas mixture to push a projectile down a barrel from behind. But
there’s a speed limit, often described as two-times the speed of sound of the working fluid (gas) in a vac-
uum. Going faster – up to and beyond hypersonic speeds, generally Mach 5-plus – requires a different
approach.

In simple terms, distributed gas injection sees a pressurized gas injected behind a projectile at successive
points along the launch tube in which a near vacuum has been created, accelerating the projectile with
each injection. Vacuum is typically maintained by a membrane-like burst-disc at the muzzle end of the
launcher. The projectile pierces the disc on its way out to free-flight.

Very high projectile speeds can be achieved with distributed gas injection. Researchers like Gilreath real-
ized these could be increased even further by shaping the rear of a projectile like a boat tail. The shape ef-
fectively makes a projectile moving down a launcher at Mach 5 appear as if it is receding at Mach 1, al-
lowing progressive injection to impart further thrust, pushing it to hypersonic velocities theoretically up to
Mach 38.

“There’s a need and demand for affordable high-cadence hyper-
sonic testing” MARK BIGHAM, VICE PRESIDENT OF DEFENSE,

LONGSHOT

Longshot’s accelerators lie flat on the surface rather than standing on a pad, which is what keeps the civil

engineering cheap »
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