
Next-Generation Modular Recovery Systems 

 

B. A. Tutt
1
 and J. Barber

2
, 

1
Airborne Systems, 3000 Segerstrom Ave, Santa Ana, CA 92704, ben.tutt@airborne-sys.com 

2
Airborne Systems, 5800 Magnolia Ave, Pennsauken, NJ 08109, justin.barber@airborne-sys.com 

 

Introduction:  Recovery systems perform a critical 

role in the execution of many suborbital missions and 

atmospheric research programs where high value payl-

oads and vehicles containing personnel or experimental 

equipment and data must be safely and reliably re-

treived.  A recovery system could comprise a mixture 

of subsystems, ranging from a parachute, an integrated 

guidance system, flotation airbags, impact attenuation 

devices, mid-air retrieval techniques, location and iden-

tification aids. 

These subsystems can be combined to provide loca-

tion accurate recovery of time critical experiments, or 

to ensure a soft landing for sensitive components. Iden-

tification beacons and locational aids offer a means of  

consistently retrieving the payload. For systems landing 

on water, flotation airbags can keep the payload encap-

sulated and above water until recovery personnel ar-

rive. 

Guided parachute delivery systems have made sig-

nificant technology advances in recent years and now 

provide a reliable means of recovering payloads rang-

ing from tens of pounds up to forty thousand pounds. 

These recent advances have been required to resupply 

US forces in Afghanistan and Iraq. The Joint Precision 

Airdrop System (JPADS) technology has been utilized 

since early 2007 as an alternative to land based convoy 

resupply. Substantial DoD investment in this technolo-

gy coupled with driving requirements for high reliabili-

ty and low cost has resulted in the development of pre-

cision recovery capabilities readily extensible to sub-

orbital vehicles and payloads 

 

 
 

Airbag technology for flotation and impact attenua-

tion have also matured rapidly in recent years. Ad-

vances in transient finite element analysis have enabled 

rapid assessment of an entire operational envelopes for 

these components. Airbags that encompass both land-

ing attenuation and flotation technology can be com-

bined with non-guided parachutes to offer reliable soft-

landings. 

 

     
 

In addition to recovery of the primary capsule that 

may contain suborbital experiments, recovery systems 

have also been assessed for the ability to recover 

equipment used for external atmospheric research.   

Mid-air retrieval is a technique available for recov-

ery of payloads that cannot be subjected to any landing 

loads. Such systems utilize a helicopter to hook a para-

chute and payload in flight. This approach was routine-

ly used in the 1960s to recover film during the Corona-

Discoverer missions. 

This purpose of this paper is to review the current 

state of the art of recovery systems and discuss how a 

combination of leveraging emerging technologies and 

applying a modular approach to selection and design of 

recovery subsystems has the potential to provide 

unique, superior, and reliable solutions to the recovery 

of next generation suborbital vehicles.   
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