
Inflatable Fabric Airlock Breezes
ScienceDaily (May 26, 2003) � Space just got skinnier: an 
inflatable fabric airlock could become standard equipment 
on future space stations after breezing through its 
prototype testing in April.

See also: 

Matter & Energy
●     Vehicles
●     Civil Engineering
●     Technology
●     Construction
●     Aviation
●     Engineering

Reference
●     Parachute
●     Xanadu House
●     Civil engineering
●     Circuit design

The inflatable airlock, developed in 
conjunction with Clemson 
University’s Clemson Apparel 
Research, is a prototype designed 
to permit astronauts to exit from 
vehicles and structures into space. 
It’s part of NASA Johnson Space 
Center’s Advanced Inflatable Airlock 
(AIA) program.

When inflated, the nearly 10-foot 
tube is 50 percent bigger than the 
hardwall-construction airlock 
currently in use. Its greatest benefit, 
however, is what isn’t there. When 
deflated, it’s only one-quarter the 
volume of the current space shuttle 
airlock.

“New fibers and fabric designs are 
revolutionizing how architects and 

designers think about structures,” said Christine Jarvis, a 
Clemson faculty member and director of Clemson Apparel 
Research (CAR). CAR, which began as a demonstration 
facility for the U.S. Department of Defense, has developed 
products ranging from chemical-resistant suits and supply 
chain software to gloves that are virtually impervious to razor 
wire typically found in combat zones.

The two-layer fabric airlock is made of about 180 pounds of 
fabric sandwiched on either end by metal hatches that 
together weigh a whopping 3,200 pounds. The Clemson 
Inflatable Fabric Airlock Breezes Through Initial Tests internal 
layer is the bladder, which holds the air. The external 
restraining layer, manufactured by A&P Technology, is the 
largest structural braid ever produced.

“We could not have designed and built this structure even five 
years ago,” said Jarvis. “Typically, seams limit the strength of 
fabric structures, so we decided to eliminate them. It seems 
ironic that the state-of-the-art sewing facility was the group that 
figured out how to eliminate seams. Our engineers and 
designers constantly think of novel ways to solve problems.”

Future earth-bound uses for the material could include any 
large engineered products, such as domed covers for 
stadiums, said Jarvis.

Honeywell is the prime contractor for the AIA program. 
Subcontractors include Clemson, Cincinnati-based A&P 
Technology, New York-based FTL Design Studio and 
Charlotte-based Celanese Advanced Materials. The airlock 

  

Related Stories

Marshall Tests Membranes For Future 
Space Structures (Oct. 3, 2000) � Engineers at 
NASA's Marshall Space Flight Center in Huntsville, 
Ala., have completed tests on an experimental 
lightweight, inflatable structure that one day might 
lead to optical, solar power or ...  > read more

Miniature Chain-mail Fabric Holds 
Promise For Smart Textiles (Mar. 
29, 2007) � Scientists at the University of 
Illinois have fabricated the world's 

smallest chain-mail fabric. Combined with existing 
processing techniques, the flexible, metallic fabric 
holds promise for fully ...  > read more

Tech Engineer's Inflatable Dams Help 
Avert Flooding Damage (Feb. 2, 1998) � The 
numbers are reaching astronomical proportions -- 
two billion dollars in damages in the West during 
this past winter and 36 deaths. One year earlier, 
the Pacific Northwest suffered from nine ...  > read 
more

Robots And Inflatable Conveyor 
Belts Set To Slash Farm Labour 
Costs (Mar. 21, 2006) � Research engineers 
and horticulture specialists at the University 

of Warwick are working together to devise a suite 
of robots and automated systems which could 
transform farming and horticulture ...  > read more

Treated Fabric Kills Anthrax Spores (May 
30, 2005) � Military textile fabric treated with an 
antimicrobial compound can kill dormant anthrax 
spores and could provide the basis for enhancing 
military protection in the event of a biological 
attack. ...  > read more

Just In: 

Science Video News

Liquid Body Armor
Rheologists have created a new way 
of bullet-proofing clothes using shear-
thickening fluids. Fabric treated with 
shear-thickening granular. ...  > full 
story

●     Computer Engineers Develop Clothes that Sense 
and Interpret Movements

●     Acoustic Waves Could Help Put Out Flames in 
Zero-Gravity Environments

●     Materials Scientists Develop Light-up Tents
●     more science videos

Breaking News ... from NewsDaily.com

●     Parasitic worms 
may help fuel AIDS 
epidemic: study

●     Commercially bred 
bees spread 
disease to wild bees

●     School failure 
harder on girls than 
boys: U.S. study

●     Day care babies 
gain more weight: 

 Print    Email    Bookmark

●     Health & Medicine ●     Mind & Brain ●     Plants & Animals ●     Earth & Climate ●     Space & Time ●     Matter & Energy ●     Computers & Math

●     Fossils & Ruins

  ●     News

●     Articles

●     Videos

●     Images

●     Books

Inflatable Fabric Airlock Breezes

http://www.sciencedaily.com/releases/2003/05/030526103522.htm (1 of 3) [7/23/2008 10:59:01 AM]

http://www.sciencedaily.com/
http://www.sciencedaily.com/news/matter_energy/
http://www.sciencedaily.com/news/matter_energy/vehicles/
http://www.sciencedaily.com/news/matter_energy/civil_engineering/
http://www.sciencedaily.com/news/matter_energy/technology/
http://www.sciencedaily.com/news/matter_energy/construction/
http://www.sciencedaily.com/news/matter_energy/aviation/
http://www.sciencedaily.com/news/matter_energy/engineering/
http://www.sciencedaily.com/articles/
http://www.sciencedaily.com/articles/p/parachute.htm
http://www.sciencedaily.com/articles/x/xanadu_house.htm
http://www.sciencedaily.com/articles/c/civil_engineering.htm
http://www.sciencedaily.com/articles/c/circuit_design.htm
http://www.sciencedaily.com/releases/2000/10/001002173954.htm
http://www.sciencedaily.com/releases/2000/10/001002173954.htm
http://www.sciencedaily.com/releases/2000/10/001002173954.htm
http://www.sciencedaily.com/releases/2007/03/070328110943.htm
http://www.sciencedaily.com/releases/2007/03/070328110943.htm
http://www.sciencedaily.com/releases/2007/03/070328110943.htm
http://www.sciencedaily.com/releases/2007/03/070328110943.htm
http://www.sciencedaily.com/releases/1998/02/980202020329.htm
http://www.sciencedaily.com/releases/1998/02/980202020329.htm
http://www.sciencedaily.com/releases/1998/02/980202020329.htm
http://www.sciencedaily.com/releases/1998/02/980202020329.htm
http://www.sciencedaily.com/releases/2006/03/060307220709.htm
http://www.sciencedaily.com/releases/2006/03/060307220709.htm
http://www.sciencedaily.com/releases/2006/03/060307220709.htm
http://www.sciencedaily.com/releases/2006/03/060307220709.htm
http://www.sciencedaily.com/releases/2006/03/060307220709.htm
http://www.sciencedaily.com/releases/2005/05/050528145418.htm
http://www.sciencedaily.com/releases/2005/05/050528145418.htm
http://www.sciencedaily.com/videos/
http://www.sciencedaily.com/videos/2006/0803-liquid_body_armor.htm
http://www.sciencedaily.com/videos/2006/0803-liquid_body_armor.htm
http://www.sciencedaily.com/videos/2006/0803-liquid_body_armor.htm
http://www.sciencedaily.com/videos/2006/0803-liquid_body_armor.htm
http://www.sciencedaily.com/videos/2006/0402-smart_pants.htm
http://www.sciencedaily.com/videos/2006/0402-smart_pants.htm
http://www.sciencedaily.com/videos/2006/1012-fighting_fire_with_sound.htm
http://www.sciencedaily.com/videos/2006/1012-fighting_fire_with_sound.htm
http://www.sciencedaily.com/videos/2007/0606-light_up_tents.htm
http://www.sciencedaily.com/videos/
http://www.newsdaily.com/
http://www.newsdaily.com/
http://about.reuters.com/
http://www.newsdaily.com/stories/n22364823-aids-worms/
http://www.newsdaily.com/stories/n22364823-aids-worms/
http://www.newsdaily.com/stories/n22364823-aids-worms/
http://www.newsdaily.com/stories/n22322664-bees-disease/
http://www.newsdaily.com/stories/n22322664-bees-disease/
http://www.newsdaily.com/stories/n22322664-bees-disease/
http://www.newsdaily.com/stories/n22403172-depression-teen/
http://www.newsdaily.com/stories/n22403172-depression-teen/
http://www.newsdaily.com/stories/n22403172-depression-teen/
http://www.newsdaily.com/stories/ton273478-day-care-babies/
http://www.newsdaily.com/stories/ton273478-day-care-babies/
http://www.sciencedaily.com/news/health_medicine/
http://www.sciencedaily.com/news/mind_brain/
http://www.sciencedaily.com/news/plants_animals/
http://www.sciencedaily.com/news/earth_climate/
http://www.sciencedaily.com/news/space_time/
http://www.sciencedaily.com/news/matter_energy/
http://www.sciencedaily.com/news/computers_math/
http://www.sciencedaily.com/news/fossils_ruins/
http://www.sciencedaily.com/
http://www.sciencedaily.com/articles/
http://www.sciencedaily.com/videos/
http://www.sciencedaily.com/gallery/
http://www.sciencedaily.com/books/


Inflatable Fabric Airlock Breezes

was designed by and CAR and FTL. The braid was designed 
by CAR, FTL and A&P. CAR designed and manufactured the 
other fabric components, such as the bladder.

Engineers from NASA and Honeywell tested the airlock at four 
atmospheres of internal pressure, which means it withstood a 
terrestrial tensile force of about 675,000 pounds on its equator.

The airlock braid was produced on A&P Technology’s 800 
carrier Megabraider, currently the largest braid machine in the 
world.

The manufacture and test of the airlock is the culmination of a 
two-year development effort that also included coupon and 
subscale tests. 

Regional textile companies Milliken and Co. in Spartanburg, 
Southern Weaving in Greenville and Precision Fibers in 
Greensboro, N.C., supplied other fabric components and 
testing and, in many cases, the talent, since Clemson alumni 
work in all three companies.

Adapted from materials provided by Clemson University.
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