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Introduction:  XCOR Aerospace is a private, 
commercial space transportation company located in 
Mojave, California. We started in 1999 building rocket 
engines and quickly evolved to building rocket-
powered planes. To date we have designed, built, and 
tested twelve different rocket engines, two rocket 
planes, and countless subsystems and components. We 
are currently in the process of developing and building 
the reusable launch vehicle (RLV) named Lynx to fly 
suborbital spaceflight missions.  

Our first vehicle, the EZ-Rocket, demon-
strated that we could develop safe and reliable rocket 
propulsion and integrate that into a horizontal take-
off/horizontal landing vehicle. The EZ-Rocket has 
flown twenty-six times and in December 2005 set the 
National Aeronautic Association (NAA) certified Dis-
tance without Landing long distance record for a 
ground-launched rocket-powered aircraft with Dick 
Rutan as pilot.  

The X-Racer is XCOR’s second generation 
prototype plane. It has three times the propellant load 
as the EZ-Rocket, a proprietary piston pump to get the 
fuel from the wing strakes and reduce vehicle weight, 
and rapid and successive restart capabilities. It has 
flown forty times, including an appearance at the 2008 
EAA AirVenture in Oshkosh, Wisconsin. 

The Lynx suborbital vehicle is based on les-
sons learned and hardware from these two prior vehi-
cles. While we will use a new custom-designed air-
frame, the Lynx engine is very similar in design to the 
X-Racer engine, which has a full test and flight his-
tory. All XCOR rocket engines have regenerative cool-
ing, and all are optimized for maximum reusability and 
low maintenance. This leads to a high degree of safety 
and low operations risk and cost, which are all of 
prime importance in the commercial suborbital mar-
ketplace.  

XCOR’s Lynx is a two-place manned vehicle 
with a double-delta wing and twin outboard vertical 
tails. It is designed to take off and land horizontally 
from a runway using its retractable/extendable tricycle 
landing gear. Lynx Mark I will be the first design it-
eration of this vehicle. Its top speed will be Mach 2.4. 
Peak altitude will be 61 kilometers (200,000 ft), which 
will enable views down the West coast to Baja Cali-
fornia over to the Grand Canyon, across the Pacific 
Ocean past the Channel Islands, and up to San Fran-
cisco Bay. XCOR expects first flight to occur in early 
2011. 

The Lynx Mark II (Figure 1) follows devel-
opment of the Mark I flight operations by twelve 
months. Performance estimates for the Mark II version 
show considerable improvement, indicating 100 km 
(330,000 ft) altitude and Mach 3.5 capability. While 
the flight profile is similar between the Mark I and 
Mark II, the overall performance envelope is signifi-
cantly different. Additionally, Mark II will be able to 
launch a two stage to orbit satellite. 

All Lynx maintenance, payload operations, 
and routine flight operations support will initially be 
done at the Mojave Space Port. The vehicle is flown 
by one pilot with no computer assistance except guid-
ance and navigation displays. Aircraft-like capabilities 
enable it to operate from any airport with a 2,100 m 
(7,000 ft) runway and appropriate airspace. It will have 
rapid call-up and turnaround times (from 10 minutes to 
1 hour), and the ability to perform up to four sorties 
per day per vehicle. Its low maintenance of two-hour 
engine runtime overhaul intervals enables reliable and 
responsive operations. 

Dynamic payload capabilities include a pilot 
and a researcher (or spaceflight participant). Static 
payloads can be positioned behind pilot’s seat, in place 
of the participant, or in the aft faring. The Mark II will 
have a dorsal-mounted pod with an ogival payload 
volume of 50 cm diameter and 60 cm length that can 
launch a 100 kg payload on a suborbital mission, or 15 
kg into a 400 km circular 28 degree inclination. Alter-
natively, an external payload of 400 kg can be attached 
to the upper dorsal of the vehicle.  

This presentation will provide a detailed 
overview of the Lynx vehicle and focus on its specific 
payload capabilities, requirements, and operations. 
 

 
Figure 1. Lynx Mark I with pod. 
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