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ContiTech Air Spring Systems
ContiTech Air Spring Systems develops and manufac-

tures components and complete systems for self-

adjusting air suspension in commercial vehicles, 

buses, trailers and rail vehicles, as well as for machines

and foundation bearings. ContiTech is market leader in

Europe for truck and bus air springs and world market

leader for rail vehicle air springs.
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SOFIA – Stratospheric Observatory 
for Infrared Astronomy
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SOFIA is a joint project on the part of NASA, and the

German Aerospace Center. Starting in 2009, an air-

borne laboratory in a modified Boeing 747 SP is slated

to research the genesis of stars and planetary systems.

At an altitude of 14 kilometers, it is possible to observe

ranges of the infrared spectrum that prove elusive for

earth-based observatories.

World’s largest infrared telescope
A 17-tonne infrared telescope – located in the rear of

the aircraft – is the key element in SOFIA. The telescope

is mounted on a ContiTech air spring system and sili-

con-oil-filled dampers. Together the two form an effec-

tive vibration-isolation system. 

Precise observation position
The air spring system absorbs vibrational interference

emanating from the aircraft itself or due to windflow

when the hatch is open. Assisted by its control sensors,

the air spring system holds the telescope exactly in po-

sition, enabling it to consistently provide perfect images.

The air springs are arranged axially and radially so as to isolate 
the telescope from multidirectional vibrations.

Isolating vibration under 
extreme conditions 14,000
meters above the earth Complex design ... for clockwork precision

ContiTech has developed an air spring system that ensures undisrupted work on board the Boeing 747 SP – 

under extremely difficult ambient conditions: minus 60 degrees Celsius, a fifth of the normal air pressure, vibrations 

and air currents.

Air springs are subjected to comprehensive function 
and material testing.

Material up to satisfying extreme demands
The SOFIA project represents not only a completely

new scope of application for air springs but also a chal-

lenge in terms of material. The purpose-designed air

spring bellows are made of a self-extinguishing elas-

tomer and satisfy NASA’s incombustibility require-

ments. The elastomer used is, moreover, likewise re-

sistant to the effects of UV light and cosmic radiation.

Its minimal surface resistance also protects the tele-

scope from electrostatic charges.

ContiTech’s overall competence 
for development and engineering
In addition to supplying the system, ContiTech Air

Spring Systems – together with its sales partner CFM

Schiller – provided all the engineering services for the

SOFIA project. The scope of service rendered extend-

ed from design calculations through to final installation

at NASA’s American base.

The ContiTech air spring system is composed of 24 air

springs – single- and double-convolution types – and

sensory control backup. Together they isolate the tele-

scope from vibrations. 12 axially arranged air springs

equalize the pressure difference between the cabin of

the aircraft and the telescope chamber. 12 radially

arranged air springs lift the telescope. Pressure is fed

into the system via height control valves that regulate

specific air spring groups independent of one another.

The axially arranged air springs are supplied via a re-

dundant system of conduits. In this case, that means

that a valve is positioned upstream of each air spring.

In the event of a power shortage, the valve closes to

maintain the pressure level in the air spring.

The degree of isolation provided by the air spring sys-

tem is sufficient for frequencies exceeding the eigenfre-

quency of the whole vibration isolation system (approx.

2.5 Hz). The air volume is regulated to hold the tele-

scope in position in the case of slower movements

caused by wind flow.

The 24 air springs are grouped together in subsystems. 
Each of the groups is controlled individually.

Axially arranged air springs Radially arranged air springs

Group 1            Group 2

Group 3

Group 1            Group 2

Group 3            Group 4
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