SRS – Swiss Rescue System – technical summary
The “Swiss Rescue System” is designed to help evacuate people in an emergency, who are trapped in
high places. The system is applicable particularly for high-rise buildings (especially for buildings with
more than 10 floors), remote buildings or buildings that are difficult to access, hospitals and specialty
structures, such as oil rigs, aircraft carriers, multi-level freeways, high-lying railway tracks and civil
navigation and aviation.

In regards to the competitive products currently on the market, differentiation of the broadest sense is
made
between
fixed
installations
(ladders/stairs),
mobile
evacuation
systems
(hoses/helicopters/trampolines) and individual evacuations (rappelling assistance/ parachutes).
Given the characteristics of the individual functional elements, the whole system is construed for the
following applications based on a height of 50m/ 164 ft (whole system can be up to 100m/ 328 ft.):
-

Stillage is not lowered electrically after 7 seconds
Tension rope is tense within 52 seconds, tension force is 20 tons
Evacuation hose is lowered and the system is ready for evacuation after 132 seconds
Flow-rate of approx. 10 - 30 people/ minute
Can be applied in wind strengths of up to 7

The Evacuation Hose
The evacuation hose is the principal item in the “Swiss Rescue System.” Over the course of the
project phase, six different hoses were tried out at a test station. For the effective testing of the hoses,
a 24m (79ft) high scaffold tower was built and technically equipped/ furnished to be a test station. The
objective of these tests was to examine the influence of different parameters on the braking action.
The result is a verifiably reliable and functioning evacuation hose.

Operating Principle of the Evacuation Hose:
The person should slide down the hose between self-inflating airbags. In the model developed, the
person slides down a so-called inner hose. Together with horizontal intermediate shelves and the
outer hose, air-filled chambers are created. Valves in the intermediate shelves direct the displacement
air flow into the next subjacent chamber. The subsequent “addition of pressure” increases the surface
pressure applied to the person as they slide down the hose. A rotating coil spring and defined
dimensions from the inner and outer hose retain the required dimensional stability of “pressure
volume.” The natural concept of “peristalsis” is reproduced during the deformation of the hose.
The fundamental requirements of the hose are:
-

Fire-resistant up to 400°C (752 °F)
Tear-resistant
Slow persons down to less than 3m (9.84 ft) /second
Foldable
Self-inflatable
Smoke proof

These requirements are fully met by the hose at hand.

In order to produce this type of hose, the following construction, production and material requirements
are needed:
-

Fire-resistant (fire class B1), tear-resistant and firm material, which should be easy to
manufacture into ready-to-wear clothing, have good drapability and limited air permeability for
the outer hose.
The material requirements for the inner hose, as well as the intermediate shelves, in regards
to material performance when in direct contact with flames are less demanding. Apart from
that, the same requirements apply.
Stress-resistant and air permeable bonding techniques must be used.

Through the collaboration with the “Sächsischen Textilforschungsinstitut e.V.,” the selection of
available materials could be narrowed due requirement specifications. The aluminum-laminated
aramid used fulfills the requirements for the outer hose as far as possible. The same applies to the
inner hose, for which polyurethane-coated aramid is used.

Configuration:
-

Length of a segment is 5 m (16.4 ft), with 12 chambers, straight inner hose
Sloped disperser
Slightly curved outflow
Width of the inner hose is approx. 900mm (354 inches)
Rotating spiral-shaped arranged insertion channels for the spring wire, thickness Ø6 mm
(approx. ¼ inch) , 2 x 20 coils per segment

The swallow-tail tabs on the outer hose with welded semicircular rings for connecting to the retaining
ring.
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Valves
To use the air which is eliminated from chambers, the use of back pressure valves in the intermediate
shelves is necessary. These guarantee that the air is directed into the next chamber unfailingly before
the body passes. A variety of designs were tested, including off-the-shelf ventilation flap valves,
nautical blow-up valves and different in-house constructions.
The valves have the following requirements:
-

Good responding qualities (meaning that the valve already shuts with minor variations in
pressure)
Very flat design so that the hose can be folded at a later time
A high rate of air flow
Not sensitive to creases in the intermediate shelves
Leak proof, even with low pressure
For installing vertically, whereby it needs to be sealed at the top
No, or very little “clacking” or swaying

Springs
The evacuation hose retains its shape through the circumferential direction of the coil springs attached
to the outer side. This ensures that the pretension has an effect on the inner hose. Since the spring
can only be inserted into the channel bit by bit, the connection between these springs is of particular
importance.

Floor Anchorage
An abutment on the ground is a fundamental prerequisite in order to stretch the ropes. This is
implemented through the floor anchoring system described below. The bulk of the tensile rope’s
weight is set at 5 tons.
Requirements:
!
!
!
!
!

Reliable and resilient non-electrical locking of the tensile rope weight in the funnel
Unauthorized layers of the tensile rope weight, resulting in toppling over or the like, are to be
avoided at all costs
Manual release of the lock must be possible
Protected against parked vehicles or the like
Safeguarded so that people cannot fall in

Neither a coat of ice, snow, sand or standing water may handicap the functions of the floor anchoring
system.

Design:
!
!
!
!
!
!
!

The bulk of the tensile rope weight is 5 tons and is made of steel plates joined in a semicircle
The tensile rope weight is optimally configured, this prevents uncontrolled rolling into the
funnel
The funnel, which is embedded and anchored into the ground, has a maximum diameter of
approx. 3.8m (12.5 feet)
The funnel has a 45° slant
Spring-loaded latches are pushed against the spring force and are form-fittingly anchored
when the tensile rope weight is inserted
The latches are reset by tensing the spring (threaded bolt in the latch)
To safeguard the floor anchoring system against parked vehicles, it may be mounted on a bit
of an elevation instead of at ground level

To protect people from falling in, an automatically activated flap or a plate/pane, which shatters
through the weight of the tensile rope, can be attached above the anchoring system.

Evacuation slide or emergency chute
To guarantee a “gentle” landing on the ground, an evacuation slide is located at the end of the
evacuation hose.
The slide is designed in such a way that when the feet hit the slide, it drops and the person lands
safely on the ground with their feet first.
Requirements:
-

The top part of the slide must be shaped in such a way that people cannot fall out of it
The slide must fit into a case
The slide must be able to fit into the hose area between the tensile ropes (1780mm or 70
inches)
After the slide has borne the weight of one person, it must be able to return to its starting
position and form on its own
The slide must be in close proximity to the hose

Design:
Fundamentally, the evacuation slide must be adaptable to the conditions in a region. Planned is an airfilled slide as a reliable variation, which can be deployed almost anywhere (similar to the emergency
chutes from airplanes).
Functionality:
-

Case with packaged evacuation slide is lowered together with the tensile rope weight
Shortly before hitting the ground, the case opens and the trigger button releases the
inflation system
The slide self-inflates completely within approx. 30 seconds
While the slide is inflating, the end of the slide is elevated to a defined height
The evacuation hose is lowered down to the slide
The slide is now ready for use

Use with people
Using the evacuation system with people can be carried out via different systems and must be
individually adapted based on the location.

Power
The power supply involves the provision of electrical energy and the conversion of it into the form
required by the drives. All drives are fed by the power supplies mentioned below:
-

Tensile rope winders
Hydraulic cylinders
Chain conveyor hose routing
Hose rope winders
Latches
Air supply

Thereby, central power supply elements constitute the emergency generator and the hydraulic power
unit. Overall, the system requires a power rating of approx. 120 kW.
Control
The objective is to fully automate all processes that are part of the activating the systems and the
ultimate deployment of the evacuation hose.
Moreover, the control should include elements, which support a service and maintenance team to
store the hose in the hose routing again after a successful evacuation.
Control of the system follows a concrete operational sequence, and depending on the case of
application and area, must be individually construed. This is taken care of by a German specialist
company.

Special Offshore Application
one million people around the world are working on more than 2,800 offshore platforms. In case of an
accident you often find leak of deadly gases that complicates the evacuation of workers extremely.
The SwissRescueSystem is able to evacuate a large amount of people within a short time. With the
globally unique special air-tight tubes there is protection against toxic gases, such as methane and
sulfuric acid.
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