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An attractive view? Net curtains do it better!



Seamless, smart and sexy - CifraÕs warp-knitted products
Cifra trials KARL MAYERÕs DJ 4/2

Textile delights for the connoisseur
Lingerie sets made from the full-width fabric produced on an RSJ 5/1 EL

The perfect way to take a bath - without getting we t
Silicone nanostructures produce clothing that never gets wet Ð research carried out by 
Professor Stefan Seeger of the Institute for Physical Chemistry at the University of Zurich

Textiles having water-repellent characteristics for  dry swimwear
Swimwear with an elastic filament structure Ð a bionic development from 
the ITV Denkendorf

An effective framework for femininity
Brassiere panel in art nouveau style from a JL 42/1 B

Panties designed to bring women out of their shell
Lingerie fabric produced on the ML 35 C features two textile zones

Are consumers really less interested in home textil es?
Heimtextil 2009, 14-17.01.2009 in Frankfurt Ð scenario, outcome, outlook

A peeping tom pays off 
The warp-knitted net curtains at Heimtextil 2009 make the outlook more attractive 

Translucent pods provide access to every sub!ect in the library
Media stations for the Deichmanske Library Ð a project carried out by two
Universities and the Design Research Network, OCEAN

Creating a cool climate for long-term wheelchair us ers
Improving the comfort of seats using ClimaThermª and 3D warp-knitted textiles

EASyS Ð a seat system for lightweight childrenÕs wheelchairs
Customised spacer textiles from Cetex for use in the ultra-lightweight, ergonomic seat modules

Swiss International Air Lines do not only use air f or flying
More comfort on flights as a result of air compartments and a textile sandwich 
using three-dimensional warp-knitted fabrics from Lantal Textiles

Stinger Suit Ð a textile that protects against stin ging !ellyfish
A warp-knitted protective suit to protect against poisonous jellyfish

Warp-knitted textiles for strengthening masonry red uce the effects of an earth"uake
Hybrid textile reinforcements with integrated, high-stretch reinforcement improves 
the earthquake-resistance of masonry 

Textiles with storage elements containing active ag ents re-open the sub!ect 
of surgical dressings
Surgical dressings containing therapeutic agents Ð the work of the Hohenstein 
Institutes opens up the prospect of new treatment methods for chronic wounds 

Modified headliner constructions
Structured MALIVLIES with different levels of stitch-bonding for automotive headliner

Black magic
Basics of carbon fibres 

The Malitronic# M$LTIAXIAL helps the composites market to gain momentum
The Malitronic¨ MULTIAXIAL Ð a new generation of machines from KARL MAYER MALIMO 
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As to the figures:
Cifra tests the new DJ 4/2 from KARL MAYER ! with outstanding results

Despite a bleak outlook, Heimtextil 2009 in Frankfurt provided a splash of colour (Photograph by Thomas Fedra for Messe Frankfurt Exhibition)
Wheelchair users feel dry and comfortable on ClimaTherm" (Photograph courtesy of www.fotolia.de)

More power to the wind turbine sector ! with the newMalitronic¨ MULTIAXIAL
Booming business in warp preparation as KARL MAYER takes over Benninger's division

The stopwatch is running in the Chinese service sector, but KARL MAYER Technical Services is always one step ahead (Photograph courtesy of www.fotolia.de)
TUDALIT# turns an unconventional building material into a branded product

Members of the German section of the IFWS will meet atKARL MAYER in May, and see their products in use later ! at Frankfurt Airport
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With the DS 21/30 EC keep the flag flying
The DS 21/30 EC - a new computer-controlled direct warping machine developed 
by KARL MAYER for the warp knitting sector

BenningerÕs Weaving Preparation Division under new ownership

Perfect winding in pattern beam production
The PBW 130/2 pattern beam warping machine makes lace production even more efficient

Highly organised and well-placed to win the race ag ainst time
KARL MAYERÕs service strategy for the Chinese market

KARL MAYER meets Japan
From January 2009 the KARL MAYER homepage is also available in Japanese

KARL MAYER MalimoÕs training programme offers 
training solutions for handling high-tech machines
In future, the training programme of the KARL MAYER Academy will also 
be available at KARL MAYER Malimo

KARL MAYER is putting up a protective shield
KARL MAYER is confronting the crisis by restructuring and cutting jobs

KARL MAYER has a new commercial director 
As of 1 February 2009, Dr. Helmut Pre§l is working alongside Mr. Fritz P. Mayer 
at the head of KARL MAYER 

Concentrated know-how on which one can build
TUDALIT¨ Markenverband eV  set up to market and promote textile concrete

Successful knitgoods feature at a combination of tr ade fairs
Yiwu H&G 2008, 18-20.11.2008 in Yiwu City

Heinrich MauersbergerÕs pioneering work results in high-tech solutions
The inventor of MALIMO stitch-bonding technology, celebrates his 100th birthday

Technical textiles - products which will enable the  user to 
circumvent many an obstacle
Techtextil and Avantex 2009 Ð 16-18 June in Frankfurt am Main

German knitting specialists on the trail of new pro ducts
Conference of the members of the German section of the International Federation 
of Knitting Specialists at KARL MAYER and Frankfurt-am-Main Airport, 25-26.05.2009 

Patents Ð Publications and Specifications
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Seamless, smart and sexy Ð CifraÕs warp-knitted products
Cifra trials KARL MAYERÕs DJ 4/2
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omen love CifraÕs sexy and
seductive products, which have
an elegance all of their own. The

high-quality plain or patterned stockings
and pantyhose produced by this Milan-
based manufacturer are renowned all over
the world, and the companyÕs brands are
among the leaders on both the domestic and
international markets. 
CifraÕs tubular garment collection, which is
made-up using just a few seams, is extreme-
ly innovative and elegant. It includes gar-
ments ranging from T-shirts to underwear,
and accessories ranging from gloves to leg-
gings, as well as sportswear. All CifraÕs pro-
ducts feature bright, fresh and attractive
designs. The garments are tight-fitting and
follow the female form to create a seductive
interplay of opaque and transparent effects,
drawing admiring glances at every turn. In
order to maintain its position as a market
leader and to meet its own stringent quality
requirements, Cifra uses only top-quality
yarns and processes them on modern
machines following coordinated production
processes. This strategy demands a huge
commitment to investment. This specialist
in seamless garments showed that it was
prepared to do just that when it tested KARL
MAYERÕs new DJ 4/2 raschel machine.
This new machine for producing seamless
garments was set up in CifraÕs production
hall at the end of last year and Cesare
Citterio, the company's owner and mana-
ging director, is extremely pleased with the
results so far. 
The machine is small and is designed for
producing one or two components at the
same time, which minimises the demands
made of the yarn. Above all, however, new
sample collections can be produced very
easily on the DJ 4/2, and small orders can be
processed efficiently with less time and
effort, which is important for this high-end
manufacturer known for its flexibility on the
market. More than a thousand different
items are currently listed in CifraÕs product
catalogue, and the company can also produ-
ce new models and samples for individual
customers.
The DJ 4/2 can operate at speeds of up to 900
min-1, which enables the designs to be
changed both quickly and efficiently. The
Seamless Smart is highly productive and fle-
xible, and is helping Cifra, this well-known
producer of branded goods, to maintain its
reputation as a reliable and creative partner
in the textile manufacturing chain.
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Textile delights for the connoisseur
Lingerie sets made from the full-width fabric produced on an RSJ 5/1 EL

he seductive top, briefs and bra
shown here are a sheer delight, both
to look at and to wear.

This lingerie set, with its turquoise trim,
attracts attention and excites the imaginati-
on and owes it all to the design details.
Rows of differently shaped squares and six-
sided polygons create an attractive striped
pattern. 
Thick, blue borders are not used to produce
colour contrasts but to create contours that
appear to rise up from the ground, and
dense areas appear next to oval shapes
having raised borders filled-in with a latti-
ce-like construction. The result is a combi-
nation of patterns that creates a look that is
both sporty yet delicately feminine.
Feminine shapes are enhanced by the high

crosswise stretch and excite the senses. The
set feels soft and smooth against the skin
and does not pinch, constrict or crease. It is
invisible under the outer garments and pro-
vides women with the comfort they need to
face the many challenges of everyday life.
This exquisite knitted lingerie was produ-
ced on an RSJ 5/1 EL high-speed jacquard
raschel machine, which has already been
extremely successful /1/. 
A small amount of cationic polyester was
processed to form the thick outline around
the checks. This produced the required two-
coloured effect after dyeing. 
An elastane inlay in the polyamide ground
produced a fabric having just the right
amount of elasticity and a mainly opaque
appearance. The jacquard bar was used in

conjunction with two ground guide bars to
do this.
The second lingerie set was produced using
the same yarn drawing-in arrangement and
styling features. It features a nested arran-
gement of check patterns with oval gaps fil-
led-in with a filigree construction and soft-
ly shimmering lengthwise stripes. 
This jacquard design owes everything to
the versatility of the RSJ 5/1 EL and its long
shog paths. And the icing on the cake for
fashion lovers is the type of creations that
can be produced during making-up. The
fabric can be cut and sewn to produce beau-
tiful garments, which emphasise the cleava-
ge, create seductive curves, and enhance the
skin attractively - such sweet temptation!

T



Translucent pods made from spacer fabrics provide
access to every sub%ect in the library
Media stations for the Deichmanske Library - a pro!ect carried out by the Hoch-
schule f"r #estaltung $University of Art and Design%, &ffenbach, the AH& School 
of Architecture and Design, &slo, and the Design Research 'etwork, &CEA'
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Designteam of Universities 
AOH and HfG

global revolution is taking place in
information handling. In the last
two decades, Òbits and bytesÓ have

slowly been replacing paper and printing
ink, opening up a world of virtual reality for
exchanging knowledge and disseminating
information on every subject. And this
applies to libraries as well.
These places for disseminating information
and knowledge have come to realise that
the services they offer now have to meet
very different requirements. There has been
a gradual movement away from libraries
being purely providers of information to
their becoming interactive centres, where
information is exchanged and people meet
socially.
One library that is setting the standard in
this respect is the Deichmanske Library in
Oslo. This is the largest public library in
Norway and, as well as being equipped with
a huge number of audiovisual materials
and roughly one million books, recorded
approximately 2.1 million loans in 2006.
In line with these developments, the
Deichmanske Library has now decided to
follow the path of digitisation and to trans-
fer all the libraryÕs media from analogue to
digital form piece by piece. The way in
which this material can be accessed hapti-
cally, acoustically and visually is as innovati-
ve as the way in which the libraryÕs stock of
materials is being processed. 
This is the perfect job for an exciting, inter-
cultural joint project carried out between
the Deichmanske Library, the University of
Art and Design, Offenbach (HFG), the AHO
School of Architecture and Design, Oslo,
and the Research and Design Network,
OCEAN.
Students from both universities formed a
team to design a purpose-built information
terminal. They developed a practical manu-
facturing strategy and produced four of the
media stations. The basic material used the
pods was a novel fibre-sandwich material
system, consisting of spacer textiles which
were processed into a glass-fibre-resin con-
struction.

Spacer textiles for creating shapes
The decision to use this new material
system was made before the actual work
began on the design. Spacer textiles, with
their typical three-dimensional constructi-
on, lend themselves to a range of different
design possibilities. The thick spacer textiles

can be draped very easily and can follow
every conceivable shape - without creasing
or pulling. The gap in the textile is maintai-
ned at all times, even when it has to follow
the sharp curves of complex contours. 
When designing new products, there are no
restrictions on cutting the textile either.
Pieces having the required dimensions and
shapes can be cut from the continuously
produced textile web using scissors or a
blade.
The warp-knitted spacer textile used in this
project was approx. 12 mm thick; it was
made from polyester and had a waffle-like
surface. The grid-like construction on the
upper and lower faces enables a firm bond
to be produced in the resin system. Stable
components are produced, which can be
used to produce a variety of designs, with-
out the need for any additional supporting
elements.
However, it is not only the processing cha-
racteristics that are important for producing
the final shape, but also the specific, use-
oriented characteristics of the material
system. These include a good initial percep-
tion of warmth, which is important for crea-
ting a feeling of comfort when sitting
down, good light permeability, and effecti-
ve acoustic insulation. The spacer-textile/
glass-fibre sandwich material is also extre-
mely light. This means that the finished
products can be positioned very easily as
required, which is an important criterion
when designing the interiors of public buil-
dings with their need for flexible room
usage. Other advantages of the resin-trea-
ted spacers for use in public areas are that
they are resistant to vandalism and easy to
clean.
These features enabled this practical mate-
rial system to be used as an indispensable
component throughout the entire design
process.

Description of the media stations
The media stations are designed as a
system of translucent shells, which together
form a half-open, half-closed, simple shape,
i.e. a cocoon-like pod that provides access to
the new, digital library. The light, distinctive
appearance of the interactive information
terminals forms a marked contrast to the
heavy, neo-classical architecture in the foyer
and entrance area. Above all, the inviting
look of the media stations promises users
total access to the digital possibilities offe-
red by the libraryÕs database and offers them
all the advantages of interactive use. And
they are available for everyone to use.

The media stations are both functional and
attractive, and appeal to the young and old
alike, to researchers and to those who are
just curious, to ÒhobbyistsÓand students - in
fact to everyone who wants to learn some-
thing. The seat shells are extremely comfor-
table, regardless of whether users stay there
just a couple of minutes checking the archi-
ves or two hours watching a film.
The design offers a number of advantages
and consists of two separate, identical yet
independent units that are joined together
to form the so-called individual pods. The
pods are connected so that they face each
other to form an ÒSÓ shape, enabling them
to be accessed from several sides. 
This also opens up a number of possibilities
for modifying the design and for meeting
the technical requirements. For example, all
the connections for the monitors are loca-
ted in common technical unit which the
user cannot see, and there is adequate space
for all the necessary components, such as
the control units, computer and lighting
elements.
Finally, the design of the media stations
must also achieve the correct balance bet-
ween being a public place and a private
space. This is achieved by the way in which
the shells are arranged. The shells surround
the users, screen them from their surroun-
dings, and give them adequate privacy in
which to work. The open, translucent mate-
rial also prevents them from feeling closed
in or claustrophobic, but enables people
who are waiting to use the media stations to
see whether they are occupied or not. 
The user can be seen dimly from the outsi-
de, but cannot be recognised, which main-
tains his privacy. Anyone reading or wat-
ching a film can decide themselves how
much of them is visible from the outside by
changing the position of the seat, since the
media stations have been designed in such
a way that neither the screen nor the user
can be seen at the same time.
This unique experience of sitting in a trans-
lucent pod is enhanced by an integrated
sound and lighting system. The system
assails the senses and provides an effective
framework for something that we are all
aspiring to - the pursuit of knowledge.

A book on the project is available in German
and English, entitled: ÒSystemisches Den-
ken und Integrales EntwerfenÓ /ÒSystem
Thinking and Integral DesignÓ Case Study "
Deichmanske Library Media Stations, ISBN
978-3-921997-69-7).
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Photo: Media Stations/Deichmanske Library in Oslo
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Design, Technical Design,
Production: HfG Team 

Prof. Achim Menges 
Julia Aster 
Marc Bischoff
Elena Burggraf
Nicola Burggraf
Daniel Kussmaul 
Lukas Methner 
Steffen Reichert
Nico Reinhardt
Burkhardt Schempp 

Analysis, Design: 
AHO Team 

Prof. Birger Sevaldson 
Olivier Butstraen 
Jos# Pinto 
Rudi O. Wulff
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Creating a cool climate for long-term wheelchair us ers
Improving the comfort of seats using ClimaTherm( made from PCM and 
3D warp-knitted textiles Ð a !oint development from Vital Base and &utlast)

heelchairs give people with
restricted movement greater
mobility and thus improve their

quality of life. This means of transport is
also their Òliving spaceÓ and therefore must
meet stringent requirements in terms of
being comfortable to sit in. 
Vital Base AS, a well-known manufacturer
of cushions and comfort products for the
healthcare and furniture industries, has
introduced a seat system especially for
people in wheelchairs, which features a
completely new cushioning concept. This
new innovation is known as the Vital Base
Sitting System and is made up of the Vital
Base Royal wheelchair cushion and the
ClimaTherm$ outer cover (Fig. 1).
Although the ClimaTherm$ is used as the
outer cover of the construction, it is actual-
ly the functional core of the development. It
combines a spacer textile with a phase
change material (PCM) from Outlast* and,
as well as providing a dry environment, also
reliably equalises uncomfortable fluctuati-
ons in temperature. 

The structure of ClimaTherm!
The ClimaTherm$ sandwich construction
combines a thin, elastic, efficient PCM as

the sub-layer with a warp-knitted textile
spacer in the middle and a cover made from
Trevira CS on top. The different materials
are arranged in layers on top of each other
and moulded to produce products which
can be used for sitting on or used in close
proximity to the body. 
The 3D warp-knitted textile, which is
roughly 4 mm thick, and the PCM work
hand in hand to control the climate (Fig. 2).
With its three-dimensional construction,
the spacer textile absorbs moisture and
warm air given off by the user and trans-
ports them both away from the body by
means of ventilation. Temperatures of bet-
ween 30 ¡C and 34 ¡C are usual at the con-
tact points between the person and the tex-
tile. The PCM becomes active once the spa-
cer textile has reached a temperature of 30-
33 ¡C. 
The material, with its cooling effect, works
on the principles of paraffin-like substances,
which are firmly enclosed inside microcap-
sules and which can change their aggrega-
te condition as energy is introduced or
removed (Fig. 3).
The PCM thus absorbs excess energy when
it becomes warm and releases it again when
it becomes colder. The advantages are a

dynamic equalisation of temperature with a
reduced likelihood of the person becoming
too hot or too cold, a uniform distribution
of heat, and finally increased long-term
comfort.
On contact with the heat given off from the
body, the ClimaTherm$ maintains a con-
stant temperature of roughly 28 ¡C for a
long period of time. This stability is impor-
tant for creating a feeling of wellbeing
which, regardless of whether the user is
perspiring or feeling cold, is maintained
within a narrow temperature window. If the
body temperature fluctuates just 2 ¡C above
or below 37 ¡C, the result may be dangerous
overheating or the risk of hypothermia. 
Comparative tests carried out on polyuret-
hane have confirmed that this is a great
advantage for providing comfort. After
having been sat on for just an hour, foam
cushions heat up to a temperature of about
36 ¡C at the contact points, whereas
ClimaTherm$ can extend this period to
about 17 hours.

"ses
As well as maintaining a constant tempera-
ture, ClimaTherm$ keeps the skin of the
person sitting on it dry and also reduces the
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incidence of pressure points and even pres-
sure sores.
This new innovation from Vital Base is, the-
refore, particularly suitable for use in
healthcare products. ClimaTherm$ has
proved to be especially useful in covers for
seat cushions and the backrests of seats.
Vital Base also markets its successful pro-
duct, Vital Base Royal, with lateral support,
pelvis stabilisation and internal energy

absorber for damping shocks, together with
the matching backrest cushions, Vital Base
Smart and Vital Base Stabile. 
Until recently, ClimaTherm$ was available

for use with all the wheelchair cushions
supplied by Vital Base, but the Norwegian
manufacturer, Medema AS, and the Danish
company, Mini-Crosser A/S, have now also
decided to use Vital BaseÕs seating concept.
ÒOur customers appreciate the added com-
fort this gives them over longer periods of
time and the fact that they still feel fresh
and cool even after being in their wheel-
chair for several hoursÓ, say both compa-
nies.

Technical Textiles
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EASyS Ð a seat system for lightweight childrenÕs wheelchairs
Customised warp-knitted spacer textiles from Cetex for use in the ultra-lightweight, 
ergonomic seat modules produced by Thomas-Technik

ASyS are seat systems for childrenÕs
wheelchairs which, as the name sug-
gests, are ultra-lightweight and

extremely ergonomic (Fig.).
The seat modules are made from specially
engineered warp-knitted spacer textiles,
which provide greater comfort for less
weight. These functional 3-D textiles have
specific compressive and climatic/physiolo-
gical characteristics, and can therefore meet
the high requirements made of seat cushio-
ning in the care and rehabilitation sector.
The spacer textiles also save space and can
be produced in specific dimensions. These
characteristics are the result of intensive
research and development work carried out
by Cetex Institut fŸr Textil- und Verarbei-
tungsmaschinen gemeinnŸtzige GmbH
and Thomas-Technik, which uses them in
its childrenÕs wheelchairs. 
This Bremervšrde-based manufacturer
specialises in childrenÕs rehabilitation.
Among other things, it develops and mar-
kets special products for the childrenÕs reha-
bilitation and care sector.

Warp-knitted spacer textiles with different
functional zones as a therapeutic aid
The EASyS seat system has been designed
primarily to help children suffering from
cerebral palsy (CP). The young patients may
suffer from brain-induced paralysis or
restricted movement, and sitting on an
EASyS seat not only helps with their treat-
ment and rehabilitation, it also makes them
feel more comfortable. 
This is because a cushion made from 3-D
warp-knitted textiles is used, and this is
manufactured so that its dimensions match
the contours of the final product.
The construction of spacer textiles makes
them ideal for reducing pressure peaks,
since the pressure is distributed more even-
ly, and they give rise to an exceptional
exchange of heat and moisture; these speci-
al characteristics guarantee optimum ther-
mo-regulation. By integrating textile articu-
lating points directly into the spacer textiles,
they can be adapted to suit specific sitting or
lying positions and different dimensions
without pulling or creasing.

The specially designed functional zones,
which provide optimum support and rela-
xation, can be integrated just as seamlessly
into the seat cushion as the textile articula-
ting points are. These include therapeutic
elements, such as abduction guides for bra-
cing the legs or tuber edges in the seat area.
The tubers are the buttocks. These sink into
the softer area of the cushion slightly and
are braced against the harder tuber edge.
This prevents the user from sliding forward
and the seat-shell from tilting. 
The seat is therefore divided up into two
zones having different indentation hard-
ness values, i.e. into the harder tuber edge
and the softer area for the buttocks. The legs
are held in the softer zone by means of an
abduction guide having a higher indentati-
on hardness. 
Although the seat cushion has several
functional zones, it is produced in a single
processing stage. The only making-up
required is to fit the textile surface of the
seat to the solid frame of the wheelchair.
Further advantages of the 3-D warp-knitted

E

Fig. 1: ClimaTherm$ equalises unpleasant
temperature fluctuations when used as a
textile seat cover for wheelchairs

Fig. 2: The principles of Outlast* technolo-
gy, which is based on microcapsules 
(Outlast* Thermocules* )

Fig. 3: Millions of microcapsules absorb,
store and release excess body heat



Swiss International Air Lines do not only 
use air for flying
More comfort on long-haul flights as a result of air compartments and a textile 
sandwich using three-dimensional warp-knitted fabrics from Lantal Textiles

textile include the fact that it is easy to laun-
der and disinfect. It is usually used without
an additional covering material.

Production of the seat cushion
Spacer textiles for use in cushioning and
padding applications must always be speci-
ally engineered to suit the intended end-
use. They have to have specific geometrical
and cushioning characteristics, and are
manufactured on the basis of specific tech-
nical and textile parameters. 
3-D warp knitting technology is used to
produce the wheelchair cushions with their
different functional zones. The double-bar
raschel machine used works the ground in
an atlas net construction, closed over two
rows, and processes the different hardness
zones in the seat by varying the pile yarn
density as required. 
The abduction guides in the leg section are
also produced by the different drawing-in
arrangement of the active pile guide bars.
The cushion, with all its hidden functional
features, can be worked in bright colours so
that it appeals to children.

The first samples were produced in an
attractive combination of blue and black. 
Once the warp-knitted textile has been pro-
duced, a heat-setting process is carried out
to achieve the final performance characteri-
stics, together with making-up. The specific
compressive characteristics required are
tested using a tester in accordance with
DIN EN ISO 3386-1 and DIN EN ISO 2439. 

Summary
The functional sample of a seat cushion that
was made for a childÕs wheelchair met all
the requirements made of it. It can be mar-
keted as a cushion on new models or sold as
an accessory for existing wheelchairs. The
seat cushion can be engineered to produce
a number of different designs, so that it can
be used in even more applications. For
example, the geometrical dimensions or the
indentation hardness can be changed, or
else the relatively open cover faces can be
modified to produce a denser construction
to provide added protection against envi-
ronmental influences. These useful modifi-
cations should open up further applications
for these innovative seat cushions contai-
ning functional spacer textiles when caring
for children in the home or in hospitals..

Technical Textiles
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ith their new first class Swiss
International Air Lines are set-
ting new standards for indivi-

dual journeys in an exclusive ambience -
with the passenger on a cushion of air. The
air cushion as the core of the aircraft seating
was developed at Lantal Textiles in con-
junction with the Swiss air line.
Since the spring of 2009 this world novelty
has been introduced in all business and
first-class seats of the Swiss long-haul fleet
of the airbus A330 and A340 type, thereby
ensuring an incomparable level of comfort.
The choice of ways of modifying the level
of passenger comfort is as varied as the
individual comfort levels. The Swiss first-
class seat can be converted into a complete-
ly flat bed over two metres long with an

eiderdown and the hardness of the seat is
adjustable.

A seat with individual hardness 
ad#ustment
Whether hard in the upright seated positi-
on during take-off and landing or soft in the
completely flat position while sleeping, pas-
sengers can adjust the hardness of their
seats in accordance with their personal pre-
ferences. The reason for the additional fee-
ling of well-being is the air cushion from
Lantal Textiles, where the conventional
foam in the cushion is replaced by air com-
partments. These are filled via valves and a
decentralized system of compressed-air
admission for controlling each individual
seat as required.

The air-filled segment structure and design
are protected by a specified  textile sand-
wich. The top layer of the three-layer con-
struction is formed by an upholstery fabric,
also from Lantal. The textile from wool,
nylon or Climatex ensures passenger com-
fort and well-being  and affords protection.
In addition it enhances the appearance of
the interior and  the name of the airline.
This is followed by a warp-knitted spacer
fabric from polyester which solves the pro-
blems next to the passengerÕs skin. 
With its three-dimensional structure the
spacer fabric controls the air conditioning
and enhances the seat comfort, the ergono-
mics and the handle. The passenger can
enjoy his flight experience without perspi-
ring or slipping. A Nomex* /Kevlar* web

W

Fig.: Prototype of the EASyS with seat
cushion from Cetex
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forms the final layer of the layer construc-
tion and finishes off the compartment
system. The nonwoven material reduces
noise levels, affords protection against any
possible damage, helps to implement the
certification, e.g. as regards flame resi-
stance, and carries out the jobs done by
conventional polyurethane materials.
However, the well-thought-out constructi-
on of the air cushion not only ensures
individually adjustable, adaptive comfort,
but also provides reliable functionality
throughout the whole service life, opti-

mum hygiene and lightness. Finally fuel
consumption is considerably reduced as a
result of the great reduction in weight -
which appreaciably decreases costs and
environmental problems.
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With the DS 21/30 EC keep the flag flying
The DS 21/30 EC Ð a new computer-controlled direct warping machine developed 
by KARL MAYER for the warp knitting sector

ARL MAYERÕs DS machine series
represents highly efficient techno-
logy for use in warp preparation

for warp knitting. A well-thought-out con-
struction and intelligent design features
enable high speeds of up to 1,200 m/min
to be achieved when producing sectional
warp beams having identical circumfe-
rences and lengths, whilst guaranteeing
accurate and reliable operation at the same
time.
KARL MAYER's high-speed direct warping
machines operate using optimally coordi-
nated creel systems, feed units and syn-
chronised braking systems. All the opera-
ting conditions, start/stop and running
phases are 100 % computer-controlled,
and any variations in the circumference of
the sectional warp beams are extremely
small. The maximum variation is no more
than a millimetre, even when extremely
delicate yarns are being processed. If the
machine has to be braked, highly innovati-
ve synchronised braking systems stop the
machine in just 0.6 seconds, and the run-
ning of the yarn sheet is fully controlled,
even when the machine has been opera-
ting at high speed. These performance fea-
tures can all be utilised very easily via the
 !"C#$ ¨ machine control system. The
Operator Interface with touchscreen facili-
ty gives a clear view of what is happening,
and enables all the machine functions to
be accessed easily. An Ethernet interface
permits the data acquisition and Tele-
service modules to be connected up. These
performance features have ensured that all
the models in KARL MAYERÕs range of
direct warping machines have become real
bestsellers on the market.

DS 21/$0 EC
A new model in the successful DS series is
the DS 21/30 EC. This new warping machi-
ne is based on a rational design concept, is
relatively cheap, and is designed to produ-
ce standard articles on a price-oriented
market. These features mean that it is per-
fectly matched to suit the requirements of
KARL MAYERÕs TM 2 and TM 3 machines.
The performance features of these two 

K

Fig.: Bunting can be produced most
efficiently on a TM 3 with warp beams

from a DS 21/30 EC.



basic tricot machines, which are designed 
to appeal to manufacturers who are new to
this sector, can be fully utilised by using
them in combination with the DS 21/30 EC.
The construction of the DS 21/30 EC has
been logically designed to provide practical
solutions. The technology for producing the
sectional warp beams enables a warping
speed of up to 1,000 m/min to be achieved,
and yarn tension values up to a maximum
of 200 N to be processed. The special tech-
nical features include computer-controlled
band build-up, a master beam/successive

beam control system, an integrated MMI
operator console, an intelligent, synchroni-
sed braking system, the tried-and-tested
 !"C#$ ¨ control system, and facilities for
connecting-up additional units. The touch-
screen monitor is an easy-to-use man/
machine interface and can be used to dis-
play the process parameters and input the
beam data. A range of different functions
can also be activated and master lists can be
stored - simply by pressing buttons.
The DS 21/30 EC is a rational, robust pro-
duction machine, which meets all the

requirements of conventional warp prepa-
ration and is another contribution from
KARL MAYER for producing standard arti-
cles economically. When used in conjuncti-
on with the TM 2 or TM 3 machines espe-
cially, the efficiency, synergistic effects and
performance features of all the machines
from this renowned manufacturer can be
utilised to the full in warp knitting. 
This new model in the DS range has been
used successfully on the Asian market since
August 2008, and has been available on the
world market since January of this year.

Warp Preparation
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BenningerÕs Weaving Preparation Division under 
new ownership

n 1st December 2008, the KARL
MAYER Group signed the contract
to take over the Weaving

Preparation Division of Benninger AG in
Uzwil. In the future, it will operate under
the name of KARL MAYER Textilmaschinen
AG. With this strategic acquisition, KARL
MAYER takes over BenningerÕs current pro-
duct portfolio, together with the service/
components operations, which will remain
in Uzwil.
This merger will see the emergence of a
leading international company offering an
extensive range of products on the market
for weaving preparation equipment and
machinery. None of BenningerÕs other
business operations are affected by this

takeover. The merger of these two compa-
nies is the result of frank and fair discussi-
ons between equal partners that have taken
place in advance. KARL MAYER and
Benninger are convinced that this is the
best solution all round. At the same time,
this move also makes an effective contribu-
tion to maintaining the strong position of
textile machine technology in Europe. The
merger of these companies, either being
highly experienced in the field of warp pre-
paration, is an important step in guarantee-
ing a successful future in the long term,
even in these challenging economic times.
KARL MAYER will continue to produce
machines for the Weaving Preparation
Division in Uzwil. After the takeover, 110

employees joined KARL MAYERÕs Weaving
Preparation Division.
BenningerÕs current management team
strongly supports the integration of all acti-
vities into the KARL MAYER Group.
KARL MAYER aims to consolidate its
worldwide service network by taking on
BenningerÕs service personnel, who will
continue to provide technical support for
Benninger's installed machines in future as
well.
Both existing and new clients will be able to
profit from KARL MAYER's extensive inter-
national network of subsidiaries in Europe,
the USA, China, Hong Kong and Japan, as
well as its network of agents and represen-
tatives all over the world.

%
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Perfect winding in pattern beam production
The new PBW 130/2 pattern beam warping machine makes lace production 
even more efficient

odern lace production requires
high-tech solutions at every
stage of the manufacturing pro-

cess. This is why KARL MAYER is constant-
ly improving and revamping its range of
lace raschel machines and coming up with
new innovations in warp preparation at the
same time. 
One of the latest innovations to come from
this renowned manufacturer of warp prepa-

ration equipment is the PBW 130/2 pattern
beam warping machine.
This new machine offers optimum produc-
tivity, process reliability, ergonomic features
and top-quality winding. These advantages
have been achieved by extensively revam-
ping and optimising the machine design.

Higher productivity through innovation
The patented friction drive at the circumfe-
rence of the pattern beam is equipped with
just one roller, operates slowly by means of
a frequency-controlled three-phase current
motor, and has been combined with a
newly developed electromechanical traver-
sing drive. 
The synchronised operation of the two
drives permits yarn laying to be carried out
so as to achieve precise cross-winding when
building up the package. 
The high reverse acceleration and control-
led stroke shifting at the reversing points
also enable a perfect edge to be produced,
without any raised edges on the package.
Pattern beams featuring biconical precision
winding and a stable construction are pro-
duced.
Further features of the high-quality beams
include active calculation of the winding
conditions and optimum guiding of the
yarn using the principle of constant yarn
spacing to the run-in point.
All in all, the new PBW 130/2 operates quiet-
ly and at a higher warping speed than its
predecessor, and is equipped with a mo-
dern control system. The Human/ Machine
Interface (HMI), which is operated via a 3.5<
touchscreen, enables all the relevant war-
ping parameters to be input easily, and per-
mits information relating to the production
process to be called-up .

Applications
The PBW 130/2 is particularly suitable for
the simultaneous warping of two pattern
beams having different yarn spacing values.
The beam length is 330 cm or 130<, ÒSystem
MayerÓ, and the maximum diameter is 140
mm. The associated creel is a standard creel
with 128 take-off points arranged in eight
levels, each having 16 packages. 
The infinitely variable warping speed of 0 to
400 m/min makes the new, efficient
PBW 130/2 an indispensable piece of equip-
ment for producing short runs and test
fabrics, as well as for large-scale production.

&

Fig.: Overall view of the PBW 130/2
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or months now, the textile industry
has been experiencing a steep decli-
ne, just like the world economy as a

whole. Global overcapacity and the finan-
cial crisis have dramatically reduced the
number of orders being taken by textile
manufacturers, and this has led to a pro-
nounced reduction in investments being
made in textile machinery. This difficult
situation has been further aggravated by
the import barriers that have been raised
by the main sales market, China, since the
beginning of this year. The global textile
machinery building sector is currently
facing the worst crisis in decades, and
KARL MAYER has also experienced a mar-
ked fall in orders over the last few months.
In view of these mounting structural and
economic problems, KARL MAYER took
the decision at the beginning of the year to
restructure the company, together with
all its sites and subsidiaries.
The emphasis of this 

restructuring process was to set up a new
corporate organisation. The existing, pro-
duct-specific divisions are being integra-
ted into new business unit in order to con-
solidate the companyÕs existing know-how
and expertise more effectively. The existing
central technical and sales functions are
being integrated into the new business
units. The new organisation is designed to
put KARL MAYER in the best possible posi-
tion to operate on the rapidly changing
market.
Another difficult step, which was not taken
lightly, was to make 385 job cuts in
Obertshausen, Hausen and BŸdingen in
order to guarantee the long-term survival
of this machinery manufacturer. The
group currently employs roughly 2,400
workers worldwide, 1,700 of whom are
employed at locations in Germany. When
making the job cuts, the company applied
all the necessary social criteria pertaining

to redundancy.
KARL MAYERÕs management is

confident that, by introdu-
cing these measures,

the company has created a stable founda-
tion for successfully dealing with the enor-
mous tasks facing it. ÒWe will weather this
crisis as we have weathered every crisis in
the past, although the current downturn is
posing the greatest challenges that the
company has ever had to faceÓ, explained
the managing director,  Fritz P. Mayer.
KARL MAYER operates a state-of-the-art
plant in Obertshausen and has the utmost
confidence in its first-rate employees. The
firm enjoys an excellent reputation among
its business partners and supplies high-
quality machine ranges; it strives constant-
ly to meet the requirements of its custo-
mers and operates an excellent service net-
work. 
This highly regarded manufacturer is
committed to building on this position. As
a market leader and pioneer in the fields of
warp knitting machines and warp prepara-
tion machinery, the KARL MAYER Group,
with its powers of innovation and entre-
preneurial strengths, carries the responsi-
bility for the future of an entire sector.

Kettenwirk-Praxis 1/2009 35

KARL MAYER is putting up a protective shield
KARL MAYER is confronting the crisis by restructuring and cutting !obs
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Technical textiles Ð products which will enable the  user
to circumvent many an obstacle
Techtextil and Avantex 2009 Ð 16-18 June in Frankfurt am Main 

ore than ever before, technical
textiles offer a point of safety
with all the economic lur-

chings through the current crises.
The International Exhibition for Technical
Textiles and Nonwovens which takes place
between 16 and 18 June in Frankfurt am
Main is a reliable indicator of the upward
trend for functional textile materials. At the
end of October 2008, and therefore with
more than six months to go, Messe
Frankfurt Exhibition GmbH had received
more than 600 registrations. More than
two-thirds of the area booked at Techtextil
2007 has already been let. These are figu-
res which indicate a further increase for
this yearÕs Techtextil over the previous
event.
Another positive fact is that many exhibi-
tors have booked a larger area. Joint stands
from countries such as Belgium, China,
France, Great Britain, Italy, Canada, Por-
tugal, Spain, Taiwan, the Czech Republic
and the USA have been confirmed and
preparatory work is already proceeding.

An exhibition with many novelties
To increase the attractiveness of Techtextil
Messe Frankfurt has some novelties to
offer.
So, from 2009, Avantex, the International
Forum for Innovative Clothing Textiles,
will be an integral part of Techtextil as a
product group. The aim of this incorpora-
tion is to optimize the profitable synergies
for both exhibitors and visitors.
Another novelty this year will be Material
Vision, an international specialist exhibiti-
on and conference on materials and pro-
duct development, design and architectu-

re, which will run parallel to Techtextil.
Both exhibitions will jointly offer an opti-
mum and - within their compass - unique
platform for modern materials, product
innovations and new technologies. 
As usual, the Techtextil and Avantex sym-
posia will be held alongside the trade fair.
This time, however, they will be reduced to
two days, Tuesday and Wednesday. The
emphasis of the Techtextil  reports will be
chiefly on developments in the sectors
Buildtech, Medtech and Protech, whereas
the Avantex reports will focus, amongst
other things, on wearable technologies
and e-textiles.
A further event running parallel to
Techtextil will be the International Natural
Fibre Congress organized for the first time
by Messe Frankfurt. The conference will be
held on the afternoon of 17 June and all
day on 18 June and is being organized as
part of the International Year of Natural
Fibres. The emphasis of the papers will be
on the functionality and new results from
the innovative applications of natural
fibres in spheres such as mobility and buil-
ding and construction.

KAR( &A)ER at Techtextil, hall $.0, 
stand B 07
KARL MAYER, and especially KARL
MAYER MALIMO Textilmaschinenfabrik
GmbH, are among the innovators in the
technical textiles sector and are therefore
almost compelled to exhibit at Techtextil.
The company is building extremely suc-
cessful machines for the production of a
wide range of textiles and opens up addi-
tional end-use areas for the functional
materials.

Examples of this are  machines for the pro-
duction of bi- and multiaxial ply structures.
These textiles which have enormous
strength are made from high-perfor-
mance fibres such as carbon, glass or ara-
mid and form the basis for fibre-reinfor-
ced composites. The web structures, which
are bonded by thermosetting or thermo-
plastic means, are used mainly in light-
weight constructions, e.g. as car body parts
and aircraft components, rotor blades for
wind power plants, materials for sports-
goods, moving parts for machines, and
also in the building sector. Here they are
used as reinforcing components for texti-
le-reinforced concrete, amongst other
things.
In view of the rapid upward trend in the
composites sector, and particulalrly becau-
se of the high growth rates in the wind
power industry, KARL MAYER MALIMO
has intensified development work in the
multiaxial machine sector. The result is the
highly innovative "altronic ¨ MULTI-
AXIAL, which was introduced to the mar-
ket for the first time at the JEC in March.
In addition to the multiaxial machine, the
RS 3 MSUS-V web raschel machine has
proved to be a genuine bestseller. This
machine with magazine-weft insertion
turns  high-performance yarns into grid
structures or all-over warp-knitted fabrics
and, if required, integrates nonwovens
into the structure. It does not matter whet-
her basalt, polyester of polypropylene are
used - the range of materials employed
knows no limits. Even if thick, high-
strength materials such as glass fibre
rovings are used, reliable machine operati-
on is ensured by the tuned interplay of
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robust drives and strong knitting elements.
In addition the RS 3 MSUS-V also ensures
gentle yarn treatment, high production
rates and flexibility in configuring the stitch
density.
Further highlights from KARL MAYER are
web forming machines such as the MALI-
WATT, MALIVLIES, KUNIT and MULTI-
KNIT. The textile products manufactured by
this high-performance technology are par-
ticularly well established in the automotive
textile sector. Examples of their use are in
hat racks, roof linings, seat covers and sub-
upholstery materials, insulating materials,
boot linings, and backings for adhesive
tapes, where they offer a great deal of chic
and comfort.
In addition three-dimensional materials
produced on KARL MAYER double-bar
raschel machines are increasingly finding
technical end-uses. 
The modern %i&'(i)tance ¨ from KARL
MAYER can today produce spacer fabrics
with a thickness of up to 60 mm. The revo-
lutionary features of these high-perfor-
mance textiles are an end-contour-true 
shape and a workpiece-like character, which
means that they can be used immediately

after finishing. Areas without spacer yarns
can be used as well-defined flexing points
or textile joints, for marking separating
points, and for connecting  areas of diffe-
rent thickness within the textile. By using
different industrial yarns it is possible to uti-
lize the characteristic features of the
%i&'(i)tance ¨ as required.
Another  KARL MAYER specialist area is the
production of nets. The innovative raschel
machines produce agricultural, protective
and shading nets, baling and pallet nets,
and air-permeable packaging materials of
all kinds, and set standards as regards pro-
ductivity and quality.
Using modern, high-production quality
machines, KARL MAYER has become firm-
ly established in the technical textiles mar-
ket and is continuously achieving further
growth potential.
However, KARL MAYER does not just have
innovative machine technology in its locke
just for direct textile production, but also for
the processing of technical yarns during
warp preparation. For example, the motor-
driven Rot-O-Tens combines gentle yarn
treatment with maximum quality and effi-
ciency standards when high-performance

technical yarns such as glass and aramid are
employed. In addition the Multitens yarn
tensioner - a high-tech product from the
acquired Benninger weaving sector - is best
suited for use in technical applications. In
the warping machine sector KARL MAYER
has the Opt-O-Matic for the production of
warp beams for technical applications. On
the OOM the patented tape application
system ensures uniform tape circumfe-
rences - even in the case of highly-sensitive
yarns - as a result of high warping rates and
has become well established in such impor-
tant sector as the automotive industry. 
All in all, therefore, KARL MAYER offers the
technical textiles sector machines which
combine decades of experience in the con-
struction of textile machines with the
results of constantly striving for innovation.
With its pioneering spirit, comprehensive
know-how and a readiness to invest in new
technology KARL MAYER today is paving
the way as a trendsetter and is a   reliable
partner to its customers.
Visitors to rhis yearÕs Techtextil can gain a
better impression of this by calling at exhi-
bition stand B 07 in hall 3.0.
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n 25 and 26 May the German secti-
on of the International Federation
of Knitting Technologists (IFKT)

will invite its members to its annual confe-
rence and assembly. It will be hosted by
KARL MAYER  Textilmaschinenfabrik
GmbH in Obertshausen.
On the first day of the conference the tasks
facing the assembled knitting specialists
will include electing a committee for the
period 2009 to 2012 as well as considering
the usual committee and auditorsÕ reports.
The first president, Chris Wilkens, will not
stand for a further period in office. The
remaining committee members will put
themselves up for re-election. To round off
the first part of the conference there will be
a report on the 44th International Congress
which was held from 23 to 27 September
2008 in St Petersburg.
The membersÕ conference will be followed

immediately by a series of reports with the
emphasis on technical textiles. Professor
Marcus O. Weber from the Niederrhein
Technical University will present a paper on
the theme ÒMeasurement and evaluation of
the yarn tension in stitch formationÓ. 
Dr Uwe Moehring, from the Thueringen-
Vogtland Textile Research Institute, will pre-
sent the results of his research work. Dr
Peter Offermann, from the TUDALIT* Pro-
prietary Association and Dresden Technical
University, will discuss details of the strate-
gies in knowledge transfer in the textile
reinforcement of concrete. 
And, of course, KARL MAYER will have the
opportunity to introduce itself to the guests.
In particular the modern development cen-
tre with its state-of-the-art college of tech-
nology for exhibiting machines and perfor-
ming experiments, modern workplaces and
comfortable meeting areas give a clear in-

sight into the high level of innovation and
development competences of this famous
manufacturer. The investment made in this
respect is a testimony to the German locati-
on and will pay off by safeguarding the
future. A tour of the company will give furt-
her opportunities to learn more about the
company and to supply answers to indivi-
dual questions.
Theory and practice will be combined on
the second day of the conference. During a
sightseeing tour of Frankfurt Airport mem-
bers of the IFKT will gain an extensive
insight into modern flight technology and
hence into many interesting end-uses of
textiles in the technical sector. 
This is a multi-faceted schedule which will
consolidate the knitting fraternity and
should also make non-members curious as
to the work of the IFKT.

German knitting specialists on the trail of new pro ducts
Conference of the members of the #erman section of the International Federation 
of Knitting Specialists at KARL MAYER and Frankfurt-am-Main Airport, 25-26.05.2009
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