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AMS Aircraft Recovery Systems

Aircraft Lifting Airbags.

AMS Systems Engineering has been supplying Aircraft Recovery
Systems to Airlines, Air Forces and Airport Authorities since
1988.

AMS have available, standard recovery systems for most civil and
military aircraft. The flexibility of AMS recovery systems means ,
that any system can be customised to meet the customer’s Six point lift of a US Air Force C-141 using

specific requirement. Modular Airbags during a recovery
exercise by US and Canadian Air Forces.

Standard AMS recovery systems use two Airbag capacities 40
tonne and 30 tonne, these sizes are suitable for most recovery
scenarios. AMS also supply 12 tonne, 15 tonne, 20 tonne and 26
tonne airbags for aircraft with smaller lifting areas. Other
capacities and sizes can be manufactured to suit specific aircraft
at the customers request.

All lifting capacities are calculated at an airbag working pressure

of 7.5 p.s.i. Therefore lower pressures mean lower lifting Actual recovery of a Cessna Citation

capacities. carried out by AMS. 16 x 30 tonne and
2 x 15 tonne Single element airbags were

Each Airbag element is constructed from a specially woven
neoprene coated reinforced fabric, to a stringent manufacturing
specification, that maintains quality and durability during
operation, together with a long life expectancy.
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To lift an Aircraft at one point, would require a number of Single
Element Airbags or 1 Multi-stack Airbag. Each element has a

maximum lifting height of 200mm (8”) therefore to lift an aircraft . = =
3m (10ft) would require 15 single element airbags placed on top A Royal Australian Air Force F111. AMS

S ST

Simulated recovery training using 30 tonne
of each other. single element Airbags.

Each single element is inflated individually, giving the operator
complete control of the lift and also retaining the maximum
amount of rigidity.

Sizes of standard Airbag elements

40 tonne 4.2m (165”) x 2.2m (86”) x 200mm (8”) high
weighing 22kg (481b)

Nose gear lift. Six 26 tonne airbags were
used to give a height of 1.2m (4ft) plus
turntable.

30 tonne 3.2m (126”) x 2.2m (86”) x 200mm (8”) high
weighing 16kg (351b)

C:\Server Files\Sales Brochures\Airbags\Airbags - issue 8.doc



AMS Aircraft Recovery Systems

Airbag types and Comparisons.
There are currently 4 types of Airbags used for recovering aircraft.

* Single Element Airbags

* Multi-stack Airbags

* Module Airbags

* Single Cell “balloon” type Airbag.

. . . , ) Single Element airbag. AMS offer the
The Single element Airbag is “one element” that can lift to a following sizes 12tonne, 15tonne, 20tonne

height of 200mm (8”). Single elements can be used singularly or 26tonne, 30tonne, 40tonne & 60 tonnes.
stacked 15 elements high to gain 3m of lift. Each element has four
handles. Two inlet valves are also provided, one inlet valve is
fitted with a pressure relief valve the other with an inflation
coupling that attaches to the inflation hose. Cribbing is
recommended for heights above 3m on any airbag type. The
advantages of Single elements are:

* Reduced initial costs for starter recovery systems

* Lightweight for ease of positionin
& & P & Schematic of 40 tonne, Multi-stack Airbag.

* Fewer elements can be used to lift small Aircraft. With Single top cell. This type of airbag is
unique to AMS and offers far more control

* Repair costs are lower than Multi stack of the contact airbag

The Multi Stack Airbags are single elements of the above type,
permanently joined together. Usually in quantities of 12 or 15
elements to achieve a height of 2.4m of 3m. Most Multi Stacks
have contour/split top bags to aid contact on wings with steep
dihedral angles. The AMS Multi Stack has a unique design; the
top element is one complete airbag. This allows safer control of
contact pressures whilst using the contour elements, resulting in
less risk to the aircraft fuselage. The advantages of Multi stack

Airbags are: Schematic of Modular Airbag, consisting of
3 single elements permanently joined
together.

* Building a “stack” is not required.

* Quicker to position for high lift scenarios

The Modular airbag is three Single Element airbags permanently
joined together; this type of airbag offers a good compromise
between the two other types. When inflated one Module has an
overall lift height of 600mm (24”). Velcro patches are supplied on
both faces; this is to aid alignment during stacking. Modular

Airbags can be used individually or stacked 5 modules high to
gain 3m (118”) of lift. The original sing_le cell “balloon” airbag,
now generally being replaced by the more
stable Single Element & Multi stack airbag.
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AMS Aircraft Recovery Systems

Environmental Testing.

AMS Systems Engineering Ltd are the only aircraft recovery
equipment manufacturer who has submitted their equipment for
independent testing.

The United States Air Force (USAF) requirement for an advanced
aircraft recovery system, of inherently stable lifting Airbags,
together with an air supply system capable of effective operation Chemical resistance tests include aircraft
in the most adverse weather conditions, required AMS Systems fuel JPS.

Engineering to undertake an independent test programme, to
ensure operability in all world climates and a life expectancy of at
least 20 years.

All assembly components in the recovery system were subjected
to numerous tests within the MIL-STD-810, which would simulate
extreme environmental and operational conditions. Fully
controlled humidity, heat, cold and fungal attack tests were
applied to all components in the recovery system.

Airbag Handles and fittings are subjected to a
Pull force of 300Ib.

A summary of the tests in MIL-STD-810 are listed below

* 100 cycle inflation and deflation (under load)
* 1.5:1 overload capability

* 3:1 working pressure test (unsupported)

* Air holding test

* Operation at —29C to 49C (-20f to 120f)

* Storage at —51C to 49C (-60f to 120f)

* 15 cycle 95% Humidity test at 30C — 60C (86f — 140f)
* Subjection to Aviation fuel

* Subjection to Hydraulic oils

* Salt Fog Test

* Fungal growth

* 136kg (3001b) pull force applied to handles.

AMS Systems Engineering apply the same manufacturing and ! \\\ N
design process to both Military and Civil Aircraft Recovery 100 simulated operating cycles applied o

Systems. 26 tonne lifting Airbag. Full load applied at
all times during inflation and defiation.
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AMS Aircraft Recovery Systems

AMS Aircraft Lifting Airbags.

Through training programs and actual recoveries, AMS Systems
Engineering has gained extensive experience in Aircraft recovery.
This has helped to provide the most cost effective recovery
system solutions for Airport and Airline operators.

Starting from the basic system, the Airport Inmediate Rapid
Response System -1 (AIRRS-1), to a ful! B747 Lifting and Airbags can conform to the wing surface
movement system, AMS can also provide systems for any even on aircraft with acute wing angles.
recovery scenario requested.

All Airbag systems, Single Element, Multi-stack or Module can be
interchanged or added to as budgets allow. Air supply connection
is by quick release hose couplings.

AMS Airbags are compatible with all major manufacturers
existing systems, therefore we can upgrade your existing system
even if it is not of AMS manufacture.

Recovery of a small jet aircraft shows the
flexibility of the single element airbag and

Airbag Hose connections the AIRRS system.

For safety, each element is fitted with a pressure relief valve (PRV)
to prevent accidental over inflation. Inlet valves have a non-return
valve, which allows the hose to be disconnected without the
airbag deflating.

Storage

All Airbags will be supplied in a packing Valise, then stored in a
purpose made wooden crate. The crates containing the Airbags
can then be transported quickly to the incident area.

Extra height was gained for this recovery
Movement Systems of a Fokker F27 using wooden cribbing.

Stability of the single element airbags

Airbags can also be used as part of an Aircraft movement system, .
was not an issue.

also supplied by AMS. There are two types of movement system
currently available, Sledge movement system and the Transporter
Movement System. r A E————

ey .
Single Element Airbags used as an

interface on the AMS Sledge Movement
System.
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AMS Aircraft Recovery Systems

AMS Aircraft Recovery equipment operators.

Hualien Airport, Taiwan.

Manchester International Airport, England.
Newcastle International Airport, England.
Birmingham International Airport.

Royal Australian Air Force.

Makung Airport, Taiwan.

Emirates International Airline.

South African Airways.

Canadian National Defence.

Taipei Domestic Airport, Taiwan.

Royal Norwegian Air Force, Norway.
United States Air Force, USA.

TWA Airlines, United States of America.
Delta Airlines

Royal Malaysian Air Force, Labuan, Malaysia.
Egyptian Civil Aviation Authority, Egypt.
Mactan-Cebu International Airport, Philippines.
Bali International Airport, Indonesia.

Aer Rianta Dublin Airport.

Royal Brunei Airlines

Republic of Korea Air Force

Ghana Civil Aviation Authority

Thai Airways International

Japan Airlines

Royal Air Force

United States Air National Guard
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