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Executive Summary
25 September 2006

United Aerospace, Inc. (“UAI”) was incorporated in Nevada on the 22nd of October 2004 specifically to be the 
corporate vehicle to acquire a technology from the National Aeronautics & Space Administration (“NASA”). UAI 
signed a partially¹ exclusive licensing agreement with NASA on the 14th of December 2005 for the coupler 
technology which allows for a quick connect/disconnect coupler system which would initially most likely be used as 
a better replacement coupler for standard trailer hitches.

UAI is initially targeting the trailer hitch market as its entry point into the coupler industry. The US trailer hitch 
industry has been estimated to be between $500 million to over $1 billion annually and the global market is 
substantially higher. UAI believes that with a more user friendly trailer coupler, priced competitively, we will have 
the ability to capture part of this multi-billion dollar global market in trailer couplers and at the same time continue 
to seek out other applications for the technology that will open additional opportunities to create additional company 
cash flows. UAI anticipates manufacturing and marketing to commence during 2006. 

The QCB, as I call it, is a joint design that enables reliable and convenient one-step locking. 

The QCB joint employs a unique spring-loaded mechanism that automatically secures a ball hitch upon insertion 
into a coupler. This eliminates the need for the locking lever found in most conventional ball joints. Connections 
made using the QCB quick-connect joint are easier, safer, and more reliable than those made using conventional ball 
joints. 

Through my company, United Aerospace, Inc., I intend to manufacture and incorporate this design into existing 
products as well as new products. The simplicity of the design will enable me to develop a business based upon this 
quick-connect joint. This technology could be used in a wide array of applications and markets:

• Trailer hitches (fifth wheel and standard)
• Robotics
• Power trains
• Agricultural implementation
• Fluid transfer systems
• Aerospace docking

Product Benefits: 
• Easy locking— with one easy step, the quick-connect joint is fully secure. No more hassles with locking 

levers and safety fasteners. 
• Safe locking—eliminating the locking lever reduces the safety risk caused by human error and safety 

fastener malfunctions.
• Easy release—the joint can be released by pressing a lever or button, even while under load. 
• Full range of motion—the joint allows three degrees of freedom (i.e., allows tip, tilt, and rotation). 

The Technology 

The QCB was developed by NASA to facilitate the connection of equipment in space. Researchers were unable to 
find a commercially available joint that would provide automatic locking while also allowing motion with three 
degrees of freedom. The quick connect joint was developed in response to this need. 
Simple in construction, QCB’s quick-connect joint consists of the standard ball hitch and coupler components found 
in conventional ball joints. The novelty in the design lies in the coupler. Conventional couplers employ a yoke that 
locks the ball hitch in place once the locking lever is latched. The quick-connect joint replaces the yoke and lever 
with a spring loaded locking ball. When the ball hitch is inserted into the coupler, the ball hitch depresses the 
locking ball into a recess that allows the ball hitch to slip into the coupler housing. Once the ball hitch is fully 
seated, the spring within the recess pushes the locking ball firmly onto the neck of the ball hitch. With the proper 



coupler housing design, the ball hitch is completely immobilized by the locking ball; therefore, the design does not 
require the use of a locking lever. Furthermore, the ball hitch is free to rotate within the coupler housing while still 
fixed securely within the coupler. Pressing a separate lever or button pushes the locking ball back into the recess, 
allowing the ball hitch to be released. NASA has developed prototypes of the quick-connect joint. 

Modified designs are currently being developed for a space satellite automated docking mechanism. The docking 
mechanism combines a directional guide and two actuators with the basic ball joint technology to provide a practical 
system for docking. Automated release of the capture ball is also facilitated. 

UAI closed on the licensing agreement with NASA February 10, 2006. UAI anticipates delivery of the first group of 
deployable proto-type couplers from its manufacturer during June 2006.

¹ exclusivity for automotive and light truck trailer hitches



UAI Financial Projections as of 15 June 2006

Item                   Year: 1 2 3 4 5
Light Trailer Market
    Units per Year 0 100,000 500,000 1,000,000 1,150,000 
    Revenue $0 $1,500,000 $7,500,000 $15,000,000 $17,250,000 
          

Total Income
    Total Units 0 100,000 500,000 1,000,000 1,150,000 
    Total Revenue 0 1,500,000 7,500,000 15,000,000 17,250,000 

Expenses
Total Costs $230,000 $1,125,000 $5,625,000 $11,250,000 $12,937,500 
NASA Royalties
  Based on Revenue $0 $105,000 $525,000 $1,050,000 $1,207,500 
  Minimum Required $0 $0 $0 $0 $0 
  Actual Royalty $20,000 $105,000 $525,000 $1,050,000 $1,207,500 
          
EBIT ($250,000) $270,000 $1,350,000 $2,700,000 $3,105,000 
NASA Royalty #DIV/0! 7% 7% 7% 7%

-8% 39% 39% 39% 39%
EBIT = earnings before income 
tax

UAI Estimated Unit Cost Projection Breakout

Item
Unit Cost 
Breakdown

100,000 Unit 
Sales

Percent of 
Sales

Price/Unit $15.00 $1,500,000 100%
NASA Royalty ($1.05) ($70,000) -7%
Sales 
Commission ($1.50) ($150,000) -10%
Materials ($5.00) ($500,000) -33.30%
Manufacturing 
Cost ($1.75) ($175,000) -11.67%
G&A ($2.00) ($200,000) -13.33%
Misc. Expenses ($1.00) ($100,000) -6.67%

Gross Profit $2.70 $305,000 18%
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Ball JointStruts

Need:

• Space Station Office 
request for design 
concept hardware to 
attach an on-orbit Debris 
Shield to the Russian 
module.

• The ball & socket joint 
would initially capture the 
shield; then astronauts 
would connect struts for 
shield deployment.
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Ball JointStruts

Solution:

• Desired design included 
a ball & socket joint that 
would allow tip/tilt and 
rotation with hands free 
passive capture. 

• A similar joint is the air 
hose coupler. However, it 
requires hands on for 
capture and doesn’t 
allow tip/tilt.



4

National Aeronautics and
Space Administration

Structural Design Group
MARSHALL SPACE FLIGHT CENTER



5

National Aeronautics and
Space Administration

Structural Design Group
MARSHALL SPACE FLIGHT CENTER

Docking Mechanism Array

Passive Capture 
Satellite Docking 

Mechanism

Docking 
Mechanism

Docking Mechanism 
(Mated)



6

National Aeronautics and
Space Administration

Structural Design Group
MARSHALL SPACE FLIGHT CENTER

Automated Passive Capture Docking 
Mechanism Cutaway
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R&D Status

• Quick Connect Ball Joint engineering 
prototypes have been built and 
functionally tested

• Design complete of follow-on Automated 
Satellite Docking Mechanism
– Fabrication and testing of Docking 

Mechanism is a remaining development 
task
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Technical Advantages

• Structural Quick Connect Joint: 
– Passive, hands-free capture with tip/tilt and 

rotation   
• Docking Mechanism:

– Passive capture is an advantage in 
automated rendezvous and docking; 
eliminates signal delay problems
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LEFT: 
Complex 
scissor/jaw 
docking 
mechanisms

ABOVE: Air bearing 
sled with conceptual 
docking mechanisms

RIGHT: Target 
satellite on boom

Testing the Automated Passive Capture Satellite 
Docking Mechanism on Air Bearing Floor
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Product Benefits

• Structural Quick-Connect:
– Improve safety, eliminate hands (and body) from 

capture/latching action area
– Rapid assembly of a structure or scaffold

• Automated Satellite Docking Mechanism:
– This is a new application, no small simple 

scaleable docking mechanism exists today that is 
suitable for autonomous docking of spacecraft

– No passive capture docking mechanisms exist
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Possible Applications

• Alternative 
Trailer 
Hitch 

• Alternative 
Farm 
equipment                                                  
couplers
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Possible Applications

Combination fluid coupler/docking 
mechanism could allow satellite refueling
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Intellectual Property Status

• US Patent 6,186,693 issued Feb. 2001 -
“Passive Capture Joint with 3 Degrees of 
Freedom”

• US Patent Application MFS-31616 filed Sept. 
2001 - “Passive Ball Capture Latch Docking 
Mechanism”

• Public disclosure NASA Tech Briefs 
magazine July 1998 (Passive Capture Joint)
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Prototype Fabrication

• One working Docking Mechanism
• Parts fabricated for 3 more mechanisms
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