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world’s oldest, paper machine manufacturers
are constantly searching for ways to run wider
sheets at faster speeds and with improved
quality. Many factors affect a manufacturer’s
ability to improve its product, but few are as

critical as the fabrics that make up the machine clothing.
We spoke with several representatives from paper

machine manufacturers to determine the interaction
between improved clothing material and the ability to
develop more efficient paper machines. Our contacts
were Richard Hergert, director,Wet End Development,
Beloit Corp., Rockton, IL; Ray Krumenacker, product
manager, Dryer Drainage, Valmet, Knoxville, TN; David
Lange, manager, Press Development,Beloit Corp.,Rock-
t o n , I L ; Alex Malashenko, m a n ager R&D, Va l m e t
Canada, Inc., Lachine, PQ, Canada; Jeffrey Pulkowski,
manager, Drying Research, Beloit Corp., Rockton, IL; Jay
Shands, manager, Forming System, Beloit Corp., R&D
Center, Rockton,IL;and Ralf Sieberth, senior vice presi-
dent, Market and Business Development, Voith Sulzer
Paper Technology North America,Inc., Appleton,WI.

In general, our respondents indicated that most new
paper machine developments were the driving force for
improved fabrics, with several notable exceptions. An
examination of each paper machine section reveals the
details of machine/fabric interactions.

MACHINE SECTIONS
Forming section
The forming section benefited from clothing manufac-
t u rer development more than other machine are a s .
According to Lange,“The change from bronze to poly-
ester was one case where the fabric suppliers led the
machine builders.With a synthetic fabric, you could wad
it and roll it up a bit to get it on the machine. You no
longer had to be concerned about having it completely
prestrung before sliding it on.”

Malashenko adds,“Fabrics are very important in the
forming process. Early forming fabrics would have had
major difficulties if used on modern machines running at
speeds of 1700–1800 m/min.Now we are targeting 2000
m/min, which demands high-performance forming fab-
rics. Earlier fabrics stretched more than their modern
counterparts, and maintaining a constant tension was
more difficult.”

Modern forming fabrics have become much stiffer in
the cross-machine direction, reducing the tendency to
wrinkle and improving dewatering uniformity. The fab-
rics have also evolved from single-layer to double- and
triple-layer compositions.While early triple-layer fabrics
were relatively thick-caliper designs, modern multilayer
fabrics are thinner and more readily displace water.

P ress section
Several respondents spoke at length about the impor-
tance of fabric performance in the paper machine’s press
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section.Introducing another area where fabric suppliers
have driven machine manufacturers, Lange indicates,
“Albany’s new TRANSBELT™ is a product that acts to
transfer the sheet between different areas of the press.It
has opened up some possibilities for the mach i n e
builders.” However, citing an area where the machine
manufacturers are pushing the envelope, Lange contin-
ues, “Extended-nip pressing is a classic example [of
m a chine manu fa c t u re rs driving fab ric suppliers ] .
Extended-nip presses came on-line in December 1980.
Then there was a big push to develop new felt designs
that could withstand the nip load and the high water-
handling loads.Now we’re looking to push extended-nip
pressing even further into paper grades and more first-
press positions,which means even more water handling.

“Typically, the extended-nip had been applied in last-
press positions to corrugating medium and linerboard.
We’re now looking at a single extended-nip press for
newsprint and fine paper grades.The extended-nip press
is definitely capable of dewatering a fine paper sheet in
one nip,with one or two felts,to drynesses greater than
what would be expected with roll pressing.The problem
is, with today’s felts, one sheet surface—perhaps both
surfaces—would be substantially rougher than they are
today.We’re looking for some advance in felt technology
that will allow us to use the dewatering capacity of the
extended-nip press on all grades:newsprint,lightweight
coated,and fine paper without sacrificing sheet surface
properties.”

Sieberth adds, “New developments in press felts
allow higher dryness,maintain void volume,and reduce

rewetting, especially with the use of shoe presses—not
only for packaging grades but more importantly for
graphic papers. Seamed felts allow press sections to be
designed in a simpler manner without the expensive
concerns for felt installation. The new press felts can
stand up to high-pressure showers,which are needed to
keep them clean at high speeds and with the use of recy-
cled fiber.”

D ryer section
Our dryer experts indicated that recent equipment
developments have driven felt improvements.According
to Pulkowski,“The last big jump [required of fabric tech-
nology] is when we went to single-tier drying. At that
point, the drying technology preceded the fabric tech-
nology, even though the fabric technology quickly came
in. With the single tier, [the fabric manufacturers] have
done a lot of work on reduced marking by way of seam
improvements.Going to thinner fabrics but maintaining
fabric stability has been the key.

“In the single-tier concept, there is some reverse
bending that occurs as you go around one dryer to the
intermediate felt roll, so the location of the [fabric’s]
neutral axis is a critical feature. Certain manufacturers
are trying to shift the axis toward the sheet side so it
essentially acts like a thin fabric, even though it’s not.
This can be advantageous from fabric strength and
longevity standpoints.”

Hergert adds his viewpoint regarding future dryer
fabric demands: “A dryer design that features air caps
will require higher-temperature fabrics. These fabrics
must be able to expand in a 600–800°F environment.
This is an example of a requirement that the clothing
manufacturer is going to be asked to meet.”

Machine manufacturers agree that longevity and min-
imal seam marking are the most desired dryer fabric
characteristics.As with many design parameters,improv-
ing one of these characteristics often compromises the
other.Thinner fabrics,while more stable and able to min-
imize seam marking,often have reduced life.Higher-tem-
perature dryers place further demands on the clothing.

INTERACTION BETWEEN MACHINE BUILDERS
AND CLOTHING SUPPLIERS

It is clear that,despite the innovative claims of both par-
ties, paper machine builders rely heavily on machine
clothing suppliers when seeking to improve current
machine performance or when pushing the envelope
with new technologies of higher speed or better quality.
Clothing suppliers are equally dependent on the
machine builders because, in their absence, new fabric
technologies would not be demanded and leading-edge,
supplier-developed improvements could not be show-
cased.

A modern loom used for weaving fa b r i c
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According to Lange, “There is better cooperation
now, a better interchange between Beloit and some of
the clothing vendors.We have regular meetings and basi-
cally ask each other, ‘What’s new?’‘What should we be
expecting?’ and ‘Which way is the industry leaning and
what can we do to prepare to hit the market together?’”
Regarding Lange’s previous comments about pushing
extended-nip pressing to paper grades, he continues,“I
would say the typical lead time [for the fabric manufac-
turers to meet our new machine requirements] is mea-
sured more in years than in months.It takes all of the felt
suppliers 3–4 years to really come on-line.

“I think the biggest thing we have going for us now
is the interaction that we have with certain clothing sup-
pliers.We have a select few who are in our facilities on a
regular basis to find out what we believe the future is
and what they need to do to meet it.”

Voith Sulzer enjoys a special relationship with one of
its clothing suppliers. Sieberth explains, “We have the
unique position to have a machine clothing supplier for
wires, felts,and fabrics in our group of companies (i.e.,
Appleton Mills).This allows us to stay in very close con-
tact with every aspect of clothing development, which

has proven to be very beneficial for both companies.In
addition, we have a very good relationship with many
other clothing companies that service our worldwide
installations.

“Clothing companies are important for our research
efforts.We need to test new clothing concepts and have
state-of-the-art clothing for our new pilot presses. We
work with clothing suppliers on our pilot machines to
develop concepts in machine design, optimize equip-
ment opera t i o n , i m p rove ru n n ability with incre a s e d
sheet dryness, increase sheet quality with smoother sur-
faces, and assist in developing new felt designs for use
with harder press nips.”

Pilot paper machine re s e a rc h
A paper re c e n t ly submitted to TAPPI JOURNA L1

describes the benefits that accrue from special coopera-
tion between a supplier of paper machine hoods, ABB
Fläkt Industri AB,and a fabric supplier,Scapa Scandia AB.
The following excerpt from this paper illustrates how
such research, conducted on a pilot paper machine,
assists both parties.

“Sheet runnability in the dryer section of a high-
speed paper machine is influenced by a number of fac-
tors,of which the aerodynamic flow pattern is one of the
most important.

“Three main parameters that affect the aerodynamic
flow pattern in the paper machine dryer section have
been identified:

• Dryer ge o m e t ry (cylinders , ro l l s , fab ric ru n )
• Dryer clothing (type of fab ri c )
• Air-handling devices (bl ow boxe s ) .

1W i d l u n d , O. ,R a g v a l d ,H . ,H a l l d i n , C. , et al., “Aerodynamics of high-speed paper machines,”
ABB Fläkt Industri A B,V ä x j ö ,S we d e n , and Scapa Scandia A B, H ö g s j ö ,S we d e n ,D e c. 6 ,
1 9 9 5 .
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