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DENIM-Schlichten mit KARL MAYER – ebene Wege in die Weberei
DENIM sizing with KARL MAYER – smooth roads to weaving
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Warp Preparation

Warp beam production 
Warp yarn storage devices are used in 
the drying zone when producing the 
warp beams, which enable the sizing 
machine to continue running even when 
the beam is being changed. The com-
pensators are designed for handling 
warp lengths of up to 144 m. They give 
rise to better and constant sizing values, 
without over-drying or standing marks, 
and supply the BM beaming machine. 
The design of the beaming machine 
makes it extremely user friendly. For ex-
ample, the comb is arranged so as to per-
mit easy access and, as well as facilitat-
ing yarn leasing, also makes it easier to 
deal with any yarn breakages (Fig. 9).
KARL MAYER’s technology enables 
beam diameters of up to 1,250 mm to be 
wound without any problems. A linear 
comb traversing facility permits the 
warp or weaving beams to be wound 
uniformly right up to the edges. The 
mechanical, high-speed reversal point 
of the comb traversing mechanism pre-
vents the formation of wavy edges dur-
ing winding. 
A sensitive, freely parameterisable wind-
ing tension characteristic (e.g. degres-
sive winding) and a high-speed 3- or 
4-roller control device guarantee an op-
timum beam winding pattern and the 
desired winding length. 
A freely programmable beam length 
pre-switching device and a system for 
reducing the temperature when changes 
occur in the running conditions comple-
ment the high-tech processing opera-
tions.

KAMCOS® drive and control technology
High-quality weaving warps are charac-
terised by having consistently low, yarn 
elongation loss values. To achieve this, 

the yarn distortion must be precisely 
monitored and controlled as it runs 
through the sizing machine – a require-
ment that conventional sizing machine 
drives based on a mechanical longitudi-
nal shaft have not been able to meet for 
some time now. On the other hand, 
modern sizing machines are equipped 
with frequency controlled multi-motor 
or individual motor drive technology, 
and can set the yarn elongation accu-
rately zone by zone.
The yarn distortion forces and associat-
ed yarn sizing level can only be moni-
tored and kept constant by using this 
yarn distortion control system. Varia-
tions in sizing, especially in the 2-bath 
process, can be equalised and eliminat-
ed by the KAMCOS®s own zone elonga-
tion control system.
The KAMCOS® technology also provides 
the operators with extremely accurate 
information on the tension and elonga-
tion values throughout the process and 
during diff erent running conditions. 
Subsequent fault analyses can also be 
carried out by producing protocols and 
data reports.
KAMCOS® is therefore the ideal tool for 
customer-oriented process monitoring, 
and for regulating the yarn tension and 
controlling the sizing parameters that 
are needed to produce the perfect prod-
uct for the market. 
The KAMCOS® system is supplied with 
information by yarn tension measuring 
rollers, which operate extremely accu-
rately. The textile material is transported 
accurately, reliably and in a constantly 
assembled form throughout the entire 
machine with the aid of specially inte-
grated smooth-running guide rollers. At 
the same time, this results in a uniform 
working width and associated, homoge-

neous yarn loading volumes – which 
opens up a new dimension in terms of 
product quality and reduced material 
waste (rejects, seconds).
The question as to whether a conven-
tional or individually driven sizing ma-
chine is more economical can be an-
swered by looking at some practical 
examples, where it has been possible to 
reduce the overall yarn distortion values 
by as much as 0.6 % using the modern 
KAMCOS® control technology, and also 
to increase the production speed.

Conclusion
KARL MAYER is continuing to develop 
market-driven products and processes 
for improving the warp running charac-
teristics in weaving and weaving prepa-
ration within its key areas of expertise, 
“denim” and “sizing”. This well-known 
textile machinery specialist is happy to 
discuss the special requirements of the 
textile market individually with its cus-
tomers world-wide, and its aim is to de-
velop effi  cient solutions by introducing 
innovative products. 
Well-targeted product development, 
combined with forward-looking, inno-
vative processes, are the guiding princi-
ples of KARL MAYER’s company philos-
ophy.

Fig. 7: Overhead cylinder dryer
Fig. 8: PC record for setting the 
temperature

Fig. 9: Drawing-in roller and main drive 
of the beaming machine
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DDirect beaming and sizing tech-
nology has a decisive infl uence 
on the economic aspects and ef-

fi ciency of the weaving preparatory 
stage. User friendliness can be improved 
and output can be maximised if the same 
manufacturer is responsible for coordi-
nating the machinery for the direct 
beaming, dyeing and sizing processes. 
The processes involved in weaving prep-
aration must be coordinated with the 
weaving operations in order to optimise 
effi  ciency throughout the entire produc-
tion chain. To ensure that all the proc-
esses are coordinated with each other, 
each processing stage must meet the re-
quirements of the next processing 
stage. 
For example, the sizing department 
must supply the weaving department 
with warp beams having the following 
characteristics:
• the least number of yarn breakages,
 and preferably none at all
• uniform yarn sizing
• uniform and targeted sizing of the 
 outer yarn
• constant residual yarn moisture 
 content, without any stickiness
• no standing marks or marks caused by
 over-drying
• constant yarn tension/elongation
• high yarn residual elongation
• no crossed yarns
• low hairiness with no clinging
• perfectly wound edges
In turn, the sizing department needs 
warper beams with:
• the least number of yarn breakages,
 and preferably none at all
• no crossed yarns
• constant winding densities and beam
 diameters
• constant wound lengths
• constant yarn tension
• very little dust and fl y, and preferably
 none at all
KARL MAYER’s weaving preparation 
machines for use in processing DENIM 
can meet all these demands optimally 
and reliably. To this end, the company 

has constantly been developing its ma-
chines over many years and at every 
processing stage. Initially, the machines 
were mechanical, but then they were 
changed over to being electrical and 
then electronic, and now they are com-
puter-controlled.
KARL MAYER’s weaving preparatory 
machines are now all perfectly coordi-
nated with each other. They enable the 
yarns to be transported accurately and 
uniformly, and thus ensure that the re-
sidual running lengths are extremely 
short and identical, right to the end of 
every batch. A high degree of reproduc-
ibility and machine availability is the 
prerequisite for the high performance 
levels that these high-tech machines 
have already achieved in practice in the 
textile industry.
Equipping the machines with KAMCOS® 
has contributed to the exceptional effi  -
ciency of the warp preparation machines 
produced by the KARL MAYER Group. 
This well-thought-out, standard plat-
form for machine control consolidates 
all the computer operations, provides 
the framework for intelligent network-
ing concepts within the textile chain, 
and last but not least, creates the right 
conditions for carrying out modern, 
transparent production operations. 
The KAMCOS®  control technology, to-
gether with the latest, patented concep-
tual solutions, such as regulating the 
“diameter and pressure structure”, of a 
warper beam guarantee that all the 
beams have the same diameter, batch 
length and yarn density. Warper beams 
having identical characteristics are a 
prerequisite for carrying out high-quali-
ty, consistent dyeing and sizing.

“SMR” sizing technology for the 
DENIM sector
Modern dyeing and sizing technology, 
which is developed with the emphasis 
on the economic aspects of the process, 
greatly increases effi  ciency in both the 
weaving and weaving preparatory proc-
esses, and also guarantees that energy 
and the sizing agents are used effi  cient-
ly. High-tech sizing operations produce 
high-quality, perfectly uniform, repro-
ducible warp beams, which are needed 
to fully exploit the high weft insertion 
speeds of modern, high-speed air-jet, 
rapier and shuttle looms.

“BC-A” beam creel and 
“ABR” controller
The yarn tension must be kept constant 
at all times during unwinding of the 
heavy warper beams, which may have 
fl ange diameters of up to 1,400 mm. 
During machine downtimes, emergency 
stops, periods of acceleration, and also 
once the production speed has been 
reached, it is essential to avoid high ten-
sion peaks during the stoppages, togeth-
er with the associated risk of over-
stretching of the yarns at the warper 
beam. KARL MAYER’s machinery (Fig. 1) 
fi tted with the KAMCOS® system, to-
gether with the associated data collect-
ing system and an effi  cient braking sys-
tem, guarantee that this does not happen. 
A calculating system incorporated in the 
KAMCOS® system continuously supplies 
values on the required pneumatic brak-
ing and stopping pressure for the diam-
eter of the beam currently being proc-
essed. Correspondingly, the yarn tension 
measuring rollers (load cells) in the ABR 
control system operate at a high resolu-
tion and with a high degree of precision. 
Flexible band brakes equalise any fl uc-
tuations between the actual and target 

values quickly and reliably (Fig. 2). The 
band brakes are controlled by specially 
manufactured, low-friction roll dia-
phragm cylinders; they equalise out 
both resonance and beam irregularities 
and thus guarantee smooth machine 
running. This results in the shortest 
possible stopping times and distances, 
which avoids any further yarn breakages 
and yarn spirals.

“CSB/CSB-PW” sizing technology
The SMR sizing machine is PC-control-
led and operates with the latest “TRIPLE 
DIP & DOUBLE NIP” sizing technology 
in the shape of the CSB application tech-
nology (Fig. 3). The combination of the 
dipping/nipping technique, with highly 
turbulent application technology, cre-
ates an integrated application system for 
the DENIM sector which, above all, con-
serves resources.
At one time, two sizing systems had to 
be used when the yarn loading density 
was higher than about 70/80 %, whereas 
now just one CSB application system is 
enough to size the textile material con-
stantly and uniformly at yarn loading 
volumes of up to 110 % without any 
problems. Application baths having a 
low liquor volume and constant-pressure 
rollers operating at up to 40 kN are used 
for sizing in this case. The CSB technol-
ogy, which is constantly being improved 
and revamped to meet the changing 
technological, ergonomic and economic 
requirements of the market, was devel-
oped by KARL MAYER. The latest 
machine features include:

• an ergonomic design for easy access,
 maintenance and cleaning
• a size bath having a liquor volume that
 is up to 60 % lower than in conven-
 tional techniques
• advantages as a result of using high-
 quality, corrosion-resistant materials
• bound textile transport during wet 
 application

Fig. 1: Diagram of the “BC-A” beam creel 
and “ABR” controller

Fig. 2: Diagram of the Band brake 

Ursprungsbild © Sandor Jackal - Fotolia.com

• coordinated rubber-coated rollers for
 avoiding diff erences in circumferen-
 tial speed and resulting yarn displace-
 ment
• optimised squeezing and wetting
 technology for achieving higher yarn
 loading volumes (of up to 110 %) in the
 single-bath process
• a reduction in energy consumption by
 using special smooth-running rollers
 and bearings
• a modular system, both for “conven-
 tional” and “wet-on-wet” sizing with
 the option to retrofi t existing machines

CSB-PW “wet-on-wet” sizing 
technology
The “wet-on-wet” technique (Fig. 4) in-
volves the additive application of sizes 
onto warp material that has been prewet-
ted with water.
To do this, the warp yarns run through a 
separate, special prewetting section with 
an integrated, high-pressure squeezing 
arrangement and thus absorb up to 40 % 
warm or hot water. The water, which is 
mainly bound by capillary action, pre-
vents the size from penetrating into the 
interior of the yarn. The advantage of 
this exterior yarn sizing technique is 
that the sizing agents and dyes can be 
subsequently washed out more easily, 
and up to 20 % of the size can be saved.
The wet-on-wet sizing technology also 
features an integrated system for meas-
uring the liquor consumption, which 
can be combined with an optional on-
line microwave monitoring and control 
system, which avoids over-sizing and 
thus saves costs (Fig. 5). Depending on 
the level, i.e. degree, of sizing measured, 
the nip pressure is adjusted during the 
next processing stage within a specifi c 
range to guarantee that the size adheres 
to the yarn as required. The fi bres and 
yarns are squashed together in the nip, 
which has a negative infl uence during 
the drying stage. The yarn warp is fed to 
a wet section (Fig. 6) to facilitate opening 
of the yarn layer by improving the dis-
solvability and reducing yarn hairiness. 
It is important for at least two split rods 
to be used here - for moving and slowly 
rotating the size.

During prewetting, the wash or wetting 
liquor containing the washed-out com-
ponents builds up to saturation point. 
The liquor can be discharged at preset 
intervals or rinsed with fresh, hot water 
to remove the contaminants.

Cylinder drying technique with 
overhead dryer
There have been very few drying ma-
chines or drying systems that have been 
so successful that there has been virtu-
ally no need to change their basic de-
sign. But cylinder drying is one of these 
technologies. This effi  cient drying sys-
tem was fi rst introduced approx. 
160 years ago, and will lose none of its 
importance or dominance of the market 
in the future. The reason for its past suc-
cess was that it was extremely economi-
cal. The yarn is also transported in an 
assembled form and it has positive ef-
fects on the yarn quality, especially dur-
ing sizing. 
The dryers in use nowadays (Fig. 7) also 
avoid yarn abrasion and fi bre and yarn 
hairiness during warp dividing, which 
occur as the warp yarns rub against each 
other and during opening of the warp 
yarns that are clinging together. Using 
Tefl on-coated cylinders also assists the 
pressing eff ect to reduce yarn hairiness 
and clinging.
Additional technical features of the 
modern cylinder drying technology are 
an adjustable, PC-controlled tempera-
ture profi le (Fig. 8) between the pre- and 
main drying sections to ensure that a 
high-quality, elastic fi lm is produced 
around the yarns. This excellent system 
for use in sizing is complemented by an 
integrated, controlled cooling/discharge 
zone and a sensitive sizing control sys-
tem. The residual moisture of the mate-
rial at the exit of the dryer is determined 
using three, highly sensitive measuring 
rollers (> 3 % moisture) in order to moni-
tor the drying process. The actual mois-
ture level is then compared with the tar-
get value and, if necessary, a correction 
is made by automatically adjusting the 
production speed. 

Fig. 3: Diagram of the CSB sizing system, 
simple system on the left, “wet-on-wet” 
on the right

Fig. 4: The CSB-PW “wet-on-wet” sizing 
technique
Fig. 5: Diagram of a CSB box with 
integrated Pleva measuring technology
Fig. 6: CSB box with wet section
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DDirect beaming and sizing tech-
nology has a decisive infl uence 
on the economic aspects and ef-

fi ciency of the weaving preparatory 
stage. User friendliness can be improved 
and output can be maximised if the same 
manufacturer is responsible for coordi-
nating the machinery for the direct 
beaming, dyeing and sizing processes. 
The processes involved in weaving prep-
aration must be coordinated with the 
weaving operations in order to optimise 
effi  ciency throughout the entire produc-
tion chain. To ensure that all the proc-
esses are coordinated with each other, 
each processing stage must meet the re-
quirements of the next processing 
stage. 
For example, the sizing department 
must supply the weaving department 
with warp beams having the following 
characteristics:
• the least number of yarn breakages,
 and preferably none at all
• uniform yarn sizing
• uniform and targeted sizing of the 
 outer yarn
• constant residual yarn moisture 
 content, without any stickiness
• no standing marks or marks caused by
 over-drying
• constant yarn tension/elongation
• high yarn residual elongation
• no crossed yarns
• low hairiness with no clinging
• perfectly wound edges
In turn, the sizing department needs 
warper beams with:
• the least number of yarn breakages,
 and preferably none at all
• no crossed yarns
• constant winding densities and beam
 diameters
• constant wound lengths
• constant yarn tension
• very little dust and fl y, and preferably
 none at all
KARL MAYER’s weaving preparation 
machines for use in processing DENIM 
can meet all these demands optimally 
and reliably. To this end, the company 

has constantly been developing its ma-
chines over many years and at every 
processing stage. Initially, the machines 
were mechanical, but then they were 
changed over to being electrical and 
then electronic, and now they are com-
puter-controlled.
KARL MAYER’s weaving preparatory 
machines are now all perfectly coordi-
nated with each other. They enable the 
yarns to be transported accurately and 
uniformly, and thus ensure that the re-
sidual running lengths are extremely 
short and identical, right to the end of 
every batch. A high degree of reproduc-
ibility and machine availability is the 
prerequisite for the high performance 
levels that these high-tech machines 
have already achieved in practice in the 
textile industry.
Equipping the machines with KAMCOS® 
has contributed to the exceptional effi  -
ciency of the warp preparation machines 
produced by the KARL MAYER Group. 
This well-thought-out, standard plat-
form for machine control consolidates 
all the computer operations, provides 
the framework for intelligent network-
ing concepts within the textile chain, 
and last but not least, creates the right 
conditions for carrying out modern, 
transparent production operations. 
The KAMCOS®  control technology, to-
gether with the latest, patented concep-
tual solutions, such as regulating the 
“diameter and pressure structure”, of a 
warper beam guarantee that all the 
beams have the same diameter, batch 
length and yarn density. Warper beams 
having identical characteristics are a 
prerequisite for carrying out high-quali-
ty, consistent dyeing and sizing.

“SMR” sizing technology for the 
DENIM sector
Modern dyeing and sizing technology, 
which is developed with the emphasis 
on the economic aspects of the process, 
greatly increases effi  ciency in both the 
weaving and weaving preparatory proc-
esses, and also guarantees that energy 
and the sizing agents are used effi  cient-
ly. High-tech sizing operations produce 
high-quality, perfectly uniform, repro-
ducible warp beams, which are needed 
to fully exploit the high weft insertion 
speeds of modern, high-speed air-jet, 
rapier and shuttle looms.

“BC-A” beam creel and 
“ABR” controller
The yarn tension must be kept constant 
at all times during unwinding of the 
heavy warper beams, which may have 
fl ange diameters of up to 1,400 mm. 
During machine downtimes, emergency 
stops, periods of acceleration, and also 
once the production speed has been 
reached, it is essential to avoid high ten-
sion peaks during the stoppages, togeth-
er with the associated risk of over-
stretching of the yarns at the warper 
beam. KARL MAYER’s machinery (Fig. 1) 
fi tted with the KAMCOS® system, to-
gether with the associated data collect-
ing system and an effi  cient braking sys-
tem, guarantee that this does not happen. 
A calculating system incorporated in the 
KAMCOS® system continuously supplies 
values on the required pneumatic brak-
ing and stopping pressure for the diam-
eter of the beam currently being proc-
essed. Correspondingly, the yarn tension 
measuring rollers (load cells) in the ABR 
control system operate at a high resolu-
tion and with a high degree of precision. 
Flexible band brakes equalise any fl uc-
tuations between the actual and target 

values quickly and reliably (Fig. 2). The 
band brakes are controlled by specially 
manufactured, low-friction roll dia-
phragm cylinders; they equalise out 
both resonance and beam irregularities 
and thus guarantee smooth machine 
running. This results in the shortest 
possible stopping times and distances, 
which avoids any further yarn breakages 
and yarn spirals.

“CSB/CSB-PW” sizing technology
The SMR sizing machine is PC-control-
led and operates with the latest “TRIPLE 
DIP & DOUBLE NIP” sizing technology 
in the shape of the CSB application tech-
nology (Fig. 3). The combination of the 
dipping/nipping technique, with highly 
turbulent application technology, cre-
ates an integrated application system for 
the DENIM sector which, above all, con-
serves resources.
At one time, two sizing systems had to 
be used when the yarn loading density 
was higher than about 70/80 %, whereas 
now just one CSB application system is 
enough to size the textile material con-
stantly and uniformly at yarn loading 
volumes of up to 110 % without any 
problems. Application baths having a 
low liquor volume and constant-pressure 
rollers operating at up to 40 kN are used 
for sizing in this case. The CSB technol-
ogy, which is constantly being improved 
and revamped to meet the changing 
technological, ergonomic and economic 
requirements of the market, was devel-
oped by KARL MAYER. The latest 
machine features include:

• an ergonomic design for easy access,
 maintenance and cleaning
• a size bath having a liquor volume that
 is up to 60 % lower than in conven-
 tional techniques
• advantages as a result of using high-
 quality, corrosion-resistant materials
• bound textile transport during wet 
 application

Fig. 1: Diagram of the “BC-A” beam creel 
and “ABR” controller

Fig. 2: Diagram of the Band brake 

Basicpicture © Sandor Jackal - Fotolia.com

• coordinated rubber-coated rollers for
 avoiding diff erences in circumferen-
 tial speed and resulting yarn displace-
 ment
• optimised squeezing and wetting
 technology for achieving higher yarn
 loading volumes (of up to 110 %) in the
 single-bath process
• a reduction in energy consumption by
 using special smooth-running rollers
 and bearings
• a modular system, both for “conven-
 tional” and “wet-on-wet” sizing with
 the option to retrofi t existing machines

CSB-PW “wet-on-wet” sizing 
technology
The “wet-on-wet” technique (Fig. 4) in-
volves the additive application of sizes 
onto warp material that has been prewet-
ted with water.
To do this, the warp yarns run through a 
separate, special prewetting section with 
an integrated, high-pressure squeezing 
arrangement and thus absorb up to 40 % 
warm or hot water. The water, which is 
mainly bound by capillary action, pre-
vents the size from penetrating into the 
interior of the yarn. The advantage of 
this exterior yarn sizing technique is 
that the sizing agents and dyes can be 
subsequently washed out more easily, 
and up to 20 % of the size can be saved.
The wet-on-wet sizing technology also 
features an integrated system for meas-
uring the liquor consumption, which 
can be combined with an optional on-
line microwave monitoring and control 
system, which avoids over-sizing and 
thus saves costs (Fig. 5). Depending on 
the level, i.e. degree, of sizing measured, 
the nip pressure is adjusted during the 
next processing stage within a specifi c 
range to guarantee that the size adheres 
to the yarn as required. The fi bres and 
yarns are squashed together in the nip, 
which has a negative infl uence during 
the drying stage. The yarn warp is fed to 
a wet section (Fig. 6) to facilitate opening 
of the yarn layer by improving the dis-
solvability and reducing yarn hairiness. 
It is important for at least two split rods 
to be used here - for moving and slowly 
rotating the size.

During prewetting, the wash or wetting 
liquor containing the washed-out com-
ponents builds up to saturation point. 
The liquor can be discharged at preset 
intervals or rinsed with fresh, hot water 
to remove the contaminants.

Cylinder drying technique with 
overhead dryer
There have been very few drying ma-
chines or drying systems that have been 
so successful that there has been virtu-
ally no need to change their basic de-
sign. But cylinder drying is one of these 
technologies. This effi  cient drying sys-
tem was fi rst introduced approx. 
160 years ago, and will lose none of its 
importance or dominance of the market 
in the future. The reason for its past suc-
cess was that it was extremely economi-
cal. The yarn is also transported in an 
assembled form and it has positive ef-
fects on the yarn quality, especially dur-
ing sizing. 
The dryers in use nowadays (Fig. 7) also 
avoid yarn abrasion and fi bre and yarn 
hairiness during warp dividing, which 
occur as the warp yarns rub against each 
other and during opening of the warp 
yarns that are clinging together. Using 
Tefl on-coated cylinders also assists the 
pressing eff ect to reduce yarn hairiness 
and clinging.
Additional technical features of the 
modern cylinder drying technology are 
an adjustable, PC-controlled tempera-
ture profi le (Fig. 8) between the pre- and 
main drying sections to ensure that a 
high-quality, elastic fi lm is produced 
around the yarns. This excellent system 
for use in sizing is complemented by an 
integrated, controlled cooling/discharge 
zone and a sensitive sizing control sys-
tem. The residual moisture of the mate-
rial at the exit of the dryer is determined 
using three, highly sensitive measuring 
rollers (> 3 % moisture) in order to moni-
tor the drying process. The actual mois-
ture level is then compared with the tar-
get value and, if necessary, a correction 
is made by automatically adjusting the 
production speed. 

Fig. 3: Diagram of the CSB sizing system, 
simple system on the left, “wet-on-wet” 
on the right

Fig. 4: The CSB-PW “wet-on-wet” sizing 
technique
Fig. 5: Diagram of a CSB box with 
integrated Pleva measuring technology
Fig. 6: CSB box with wet section
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KARL MAYER’s warp preparation machinery for 
cost-effective sizing in DENIM production

News Letter 1/2010 News Letter 1/2010

Warp Preparation Warp Preparation

DDirect beaming and sizing tech-
nology has a decisive infl uence 
on the economic aspects and ef-

fi ciency of the weaving preparatory 
stage. User friendliness can be improved 
and output can be maximised if the same 
manufacturer is responsible for coordi-
nating the machinery for the direct 
beaming, dyeing and sizing processes. 
The processes involved in weaving prep-
aration must be coordinated with the 
weaving operations in order to optimise 
effi  ciency throughout the entire produc-
tion chain. To ensure that all the proc-
esses are coordinated with each other, 
each processing stage must meet the re-
quirements of the next processing 
stage. 
For example, the sizing department 
must supply the weaving department 
with warp beams having the following 
characteristics:
• the least number of yarn breakages,
 and preferably none at all
• uniform yarn sizing
• uniform and targeted sizing of the 
 outer yarn
• constant residual yarn moisture 
 content, without any stickiness
• no standing marks or marks caused by
 over-drying
• constant yarn tension/elongation
• high yarn residual elongation
• no crossed yarns
• low hairiness with no clinging
• perfectly wound edges
In turn, the sizing department needs 
warper beams with:
• the least number of yarn breakages,
 and preferably none at all
• no crossed yarns
• constant winding densities and beam
 diameters
• constant wound lengths
• constant yarn tension
• very little dust and fl y, and preferably
 none at all
KARL MAYER’s weaving preparation 
machines for use in processing DENIM 
can meet all these demands optimally 
and reliably. To this end, the company 

has constantly been developing its ma-
chines over many years and at every 
processing stage. Initially, the machines 
were mechanical, but then they were 
changed over to being electrical and 
then electronic, and now they are com-
puter-controlled.
KARL MAYER’s weaving preparatory 
machines are now all perfectly coordi-
nated with each other. They enable the 
yarns to be transported accurately and 
uniformly, and thus ensure that the re-
sidual running lengths are extremely 
short and identical, right to the end of 
every batch. A high degree of reproduc-
ibility and machine availability is the 
prerequisite for the high performance 
levels that these high-tech machines 
have already achieved in practice in the 
textile industry.
Equipping the machines with KAMCOS® 
has contributed to the exceptional effi  -
ciency of the warp preparation machines 
produced by the KARL MAYER Group. 
This well-thought-out, standard plat-
form for machine control consolidates 
all the computer operations, provides 
the framework for intelligent network-
ing concepts within the textile chain, 
and last but not least, creates the right 
conditions for carrying out modern, 
transparent production operations. 
The KAMCOS®  control technology, to-
gether with the latest, patented concep-
tual solutions, such as regulating the 
“diameter and pressure structure”, of a 
warper beam guarantee that all the 
beams have the same diameter, batch 
length and yarn density. Warper beams 
having identical characteristics are a 
prerequisite for carrying out high-quali-
ty, consistent dyeing and sizing.

“SMR” sizing technology for the 
DENIM sector
Modern dyeing and sizing technology, 
which is developed with the emphasis 
on the economic aspects of the process, 
greatly increases effi  ciency in both the 
weaving and weaving preparatory proc-
esses, and also guarantees that energy 
and the sizing agents are used effi  cient-
ly. High-tech sizing operations produce 
high-quality, perfectly uniform, repro-
ducible warp beams, which are needed 
to fully exploit the high weft insertion 
speeds of modern, high-speed air-jet, 
rapier and shuttle looms.

“BC-A” beam creel and 
“ABR” controller
The yarn tension must be kept constant 
at all times during unwinding of the 
heavy warper beams, which may have 
fl ange diameters of up to 1,400 mm. 
During machine downtimes, emergency 
stops, periods of acceleration, and also 
once the production speed has been 
reached, it is essential to avoid high ten-
sion peaks during the stoppages, togeth-
er with the associated risk of over-
stretching of the yarns at the warper 
beam. KARL MAYER’s machinery (Fig. 1) 
fi tted with the KAMCOS® system, to-
gether with the associated data collect-
ing system and an effi  cient braking sys-
tem, guarantee that this does not happen. 
A calculating system incorporated in the 
KAMCOS® system continuously supplies 
values on the required pneumatic brak-
ing and stopping pressure for the diam-
eter of the beam currently being proc-
essed. Correspondingly, the yarn tension 
measuring rollers (load cells) in the ABR 
control system operate at a high resolu-
tion and with a high degree of precision. 
Flexible band brakes equalise any fl uc-
tuations between the actual and target 

values quickly and reliably (Fig. 2). The 
band brakes are controlled by specially 
manufactured, low-friction roll dia-
phragm cylinders; they equalise out 
both resonance and beam irregularities 
and thus guarantee smooth machine 
running. This results in the shortest 
possible stopping times and distances, 
which avoids any further yarn breakages 
and yarn spirals.

“CSB/CSB-PW” sizing technology
The SMR sizing machine is PC-control-
led and operates with the latest “TRIPLE 
DIP & DOUBLE NIP” sizing technology 
in the shape of the CSB application tech-
nology (Fig. 3). The combination of the 
dipping/nipping technique, with highly 
turbulent application technology, cre-
ates an integrated application system for 
the DENIM sector which, above all, con-
serves resources.
At one time, two sizing systems had to 
be used when the yarn loading density 
was higher than about 70/80 %, whereas 
now just one CSB application system is 
enough to size the textile material con-
stantly and uniformly at yarn loading 
volumes of up to 110 % without any 
problems. Application baths having a 
low liquor volume and constant-pressure 
rollers operating at up to 40 kN are used 
for sizing in this case. The CSB technol-
ogy, which is constantly being improved 
and revamped to meet the changing 
technological, ergonomic and economic 
requirements of the market, was devel-
oped by KARL MAYER. The latest 
machine features include:

• an ergonomic design for easy access,
 maintenance and cleaning
• a size bath having a liquor volume that
 is up to 60 % lower than in conven-
 tional techniques
• advantages as a result of using high-
 quality, corrosion-resistant materials
• bound textile transport during wet 
 application

Fig. 1: Diagram of the “BC-A” beam creel 
and “ABR” controller

Fig. 2: Diagram of the Band brake 

Ursprungsbild © Sandor Jackal - Fotolia.com

• coordinated rubber-coated rollers for
 avoiding diff erences in circumferen-
 tial speed and resulting yarn displace-
 ment
• optimised squeezing and wetting
 technology for achieving higher yarn
 loading volumes (of up to 110 %) in the
 single-bath process
• a reduction in energy consumption by
 using special smooth-running rollers
 and bearings
• a modular system, both for “conven-
 tional” and “wet-on-wet” sizing with
 the option to retrofi t existing machines

CSB-PW “wet-on-wet” sizing 
technology
The “wet-on-wet” technique (Fig. 4) in-
volves the additive application of sizes 
onto warp material that has been prewet-
ted with water.
To do this, the warp yarns run through a 
separate, special prewetting section with 
an integrated, high-pressure squeezing 
arrangement and thus absorb up to 40 % 
warm or hot water. The water, which is 
mainly bound by capillary action, pre-
vents the size from penetrating into the 
interior of the yarn. The advantage of 
this exterior yarn sizing technique is 
that the sizing agents and dyes can be 
subsequently washed out more easily, 
and up to 20 % of the size can be saved.
The wet-on-wet sizing technology also 
features an integrated system for meas-
uring the liquor consumption, which 
can be combined with an optional on-
line microwave monitoring and control 
system, which avoids over-sizing and 
thus saves costs (Fig. 5). Depending on 
the level, i.e. degree, of sizing measured, 
the nip pressure is adjusted during the 
next processing stage within a specifi c 
range to guarantee that the size adheres 
to the yarn as required. The fi bres and 
yarns are squashed together in the nip, 
which has a negative infl uence during 
the drying stage. The yarn warp is fed to 
a wet section (Fig. 6) to facilitate opening 
of the yarn layer by improving the dis-
solvability and reducing yarn hairiness. 
It is important for at least two split rods 
to be used here - for moving and slowly 
rotating the size.

During prewetting, the wash or wetting 
liquor containing the washed-out com-
ponents builds up to saturation point. 
The liquor can be discharged at preset 
intervals or rinsed with fresh, hot water 
to remove the contaminants.

Cylinder drying technique with 
overhead dryer
There have been very few drying ma-
chines or drying systems that have been 
so successful that there has been virtu-
ally no need to change their basic de-
sign. But cylinder drying is one of these 
technologies. This effi  cient drying sys-
tem was fi rst introduced approx. 
160 years ago, and will lose none of its 
importance or dominance of the market 
in the future. The reason for its past suc-
cess was that it was extremely economi-
cal. The yarn is also transported in an 
assembled form and it has positive ef-
fects on the yarn quality, especially dur-
ing sizing. 
The dryers in use nowadays (Fig. 7) also 
avoid yarn abrasion and fi bre and yarn 
hairiness during warp dividing, which 
occur as the warp yarns rub against each 
other and during opening of the warp 
yarns that are clinging together. Using 
Tefl on-coated cylinders also assists the 
pressing eff ect to reduce yarn hairiness 
and clinging.
Additional technical features of the 
modern cylinder drying technology are 
an adjustable, PC-controlled tempera-
ture profi le (Fig. 8) between the pre- and 
main drying sections to ensure that a 
high-quality, elastic fi lm is produced 
around the yarns. This excellent system 
for use in sizing is complemented by an 
integrated, controlled cooling/discharge 
zone and a sensitive sizing control sys-
tem. The residual moisture of the mate-
rial at the exit of the dryer is determined 
using three, highly sensitive measuring 
rollers (> 3 % moisture) in order to moni-
tor the drying process. The actual mois-
ture level is then compared with the tar-
get value and, if necessary, a correction 
is made by automatically adjusting the 
production speed. 

Fig. 3: Diagram of the CSB sizing system, 
simple system on the left, “wet-on-wet” 
on the right

Fig. 4: The CSB-PW “wet-on-wet” sizing 
technique
Fig. 5: Diagram of a CSB box with 
integrated Pleva measuring technology
Fig. 6: CSB box with wet section
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Warp beam production 
Warp yarn storage devices are used in 
the drying zone when producing the 
warp beams, which enable the sizing 
machine to continue running even when 
the beam is being changed. The com-
pensators are designed for handling 
warp lengths of up to 144 m. They give 
rise to better and constant sizing values, 
without over-drying or standing marks, 
and supply the BM beaming machine. 
The design of the beaming machine 
makes it extremely user friendly. For ex-
ample, the comb is arranged so as to per-
mit easy access and, as well as facilitat-
ing yarn leasing, also makes it easier to 
deal with any yarn breakages (Fig. 9).
KARL MAYER’s technology enables 
beam diameters of up to 1,250 mm to be 
wound without any problems. A linear 
comb traversing facility permits the 
warp or weaving beams to be wound 
uniformly right up to the edges. The 
mechanical, high-speed reversal point 
of the comb traversing mechanism pre-
vents the formation of wavy edges dur-
ing winding. 
A sensitive, freely parameterisable wind-
ing tension characteristic (e.g. degres-
sive winding) and a high-speed 3- or 
4-roller control device guarantee an op-
timum beam winding pattern and the 
desired winding length. 
A freely programmable beam length 
pre-switching device and a system for 
reducing the temperature when changes 
occur in the running conditions comple-
ment the high-tech processing opera-
tions.

KAMCOS® drive and control technology
High-quality weaving warps are charac-
terised by having consistently low, yarn 
elongation loss values. To achieve this, 

the yarn distortion must be precisely 
monitored and controlled as it runs 
through the sizing machine – a require-
ment that conventional sizing machine 
drives based on a mechanical longitudi-
nal shaft have not been able to meet for 
some time now. On the other hand, 
modern sizing machines are equipped 
with frequency controlled multi-motor 
or individual motor drive technology, 
and can set the yarn elongation accu-
rately zone by zone.
The yarn distortion forces and associat-
ed yarn sizing level can only be moni-
tored and kept constant by using this 
yarn distortion control system. Varia-
tions in sizing, especially in the 2-bath 
process, can be equalised and eliminat-
ed by the KAMCOS®s own zone elonga-
tion control system.
The KAMCOS® technology also provides 
the operators with extremely accurate 
information on the tension and elonga-
tion values throughout the process and 
during diff erent running conditions. 
Subsequent fault analyses can also be 
carried out by producing protocols and 
data reports.
KAMCOS® is therefore the ideal tool for 
customer-oriented process monitoring, 
and for regulating the yarn tension and 
controlling the sizing parameters that 
are needed to produce the perfect prod-
uct for the market. 
The KAMCOS® system is supplied with 
information by yarn tension measuring 
rollers, which operate extremely accu-
rately. The textile material is transported 
accurately, reliably and in a constantly 
assembled form throughout the entire 
machine with the aid of specially inte-
grated smooth-running guide rollers. At 
the same time, this results in a uniform 
working width and associated, homoge-

neous yarn loading volumes – which 
opens up a new dimension in terms of 
product quality and reduced material 
waste (rejects, seconds).
The question as to whether a conven-
tional or individually driven sizing ma-
chine is more economical can be an-
swered by looking at some practical 
examples, where it has been possible to 
reduce the overall yarn distortion values 
by as much as 0.6 % using the modern 
KAMCOS® control technology, and also 
to increase the production speed.

Conclusion
KARL MAYER is continuing to develop 
market-driven products and processes 
for improving the warp running charac-
teristics in weaving and weaving prepa-
ration within its key areas of expertise, 
“denim” and “sizing”. This well-known 
textile machinery specialist is happy to 
discuss the special requirements of the 
textile market individually with its cus-
tomers world-wide, and its aim is to de-
velop effi  cient solutions by introducing 
innovative products. 
Well-targeted product development, 
combined with forward-looking, inno-
vative processes, are the guiding princi-
ples of KARL MAYER’s company philos-
ophy.

Fig. 7: Overhead cylinder dryer
Fig. 8: PC record for setting the 
temperature

Fig. 9: Drawing-in roller and main drive 
of the beaming machine
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Warp beam production 
Warp yarn storage devices are used in 
the drying zone when producing the 
warp beams, which enable the sizing 
machine to continue running even when 
the beam is being changed. The com-
pensators are designed for handling 
warp lengths of up to 144 m. They give 
rise to better and constant sizing values, 
without over-drying or standing marks, 
and supply the BM beaming machine. 
The design of the beaming machine 
makes it extremely user friendly. For ex-
ample, the comb is arranged so as to per-
mit easy access and, as well as facilitat-
ing yarn leasing, also makes it easier to 
deal with any yarn breakages (Fig. 9).
KARL MAYER’s technology enables 
beam diameters of up to 1,250 mm to be 
wound without any problems. A linear 
comb traversing facility permits the 
warp or weaving beams to be wound 
uniformly right up to the edges. The 
mechanical, high-speed reversal point 
of the comb traversing mechanism pre-
vents the formation of wavy edges dur-
ing winding. 
A sensitive, freely parameterisable wind-
ing tension characteristic (e.g. degres-
sive winding) and a high-speed 3- or 
4-roller control device guarantee an op-
timum beam winding pattern and the 
desired winding length. 
A freely programmable beam length 
pre-switching device and a system for 
reducing the temperature when changes 
occur in the running conditions comple-
ment the high-tech processing opera-
tions.

KAMCOS® drive and control technology
High-quality weaving warps are charac-
terised by having consistently low, yarn 
elongation loss values. To achieve this, 

the yarn distortion must be precisely 
monitored and controlled as it runs 
through the sizing machine – a require-
ment that conventional sizing machine 
drives based on a mechanical longitudi-
nal shaft have not been able to meet for 
some time now. On the other hand, 
modern sizing machines are equipped 
with frequency controlled multi-motor 
or individual motor drive technology, 
and can set the yarn elongation accu-
rately zone by zone.
The yarn distortion forces and associat-
ed yarn sizing level can only be moni-
tored and kept constant by using this 
yarn distortion control system. Varia-
tions in sizing, especially in the 2-bath 
process, can be equalised and eliminat-
ed by the KAMCOS®s own zone elonga-
tion control system.
The KAMCOS® technology also provides 
the operators with extremely accurate 
information on the tension and elonga-
tion values throughout the process and 
during diff erent running conditions. 
Subsequent fault analyses can also be 
carried out by producing protocols and 
data reports.
KAMCOS® is therefore the ideal tool for 
customer-oriented process monitoring, 
and for regulating the yarn tension and 
controlling the sizing parameters that 
are needed to produce the perfect prod-
uct for the market. 
The KAMCOS® system is supplied with 
information by yarn tension measuring 
rollers, which operate extremely accu-
rately. The textile material is transported 
accurately, reliably and in a constantly 
assembled form throughout the entire 
machine with the aid of specially inte-
grated smooth-running guide rollers. At 
the same time, this results in a uniform 
working width and associated, homoge-

neous yarn loading volumes – which 
opens up a new dimension in terms of 
product quality and reduced material 
waste (rejects, seconds).
The question as to whether a conven-
tional or individually driven sizing ma-
chine is more economical can be an-
swered by looking at some practical 
examples, where it has been possible to 
reduce the overall yarn distortion values 
by as much as 0.6 % using the modern 
KAMCOS® control technology, and also 
to increase the production speed.

Conclusion
KARL MAYER is continuing to develop 
market-driven products and processes 
for improving the warp running charac-
teristics in weaving and weaving prepa-
ration within its key areas of expertise, 
“denim” and “sizing”. This well-known 
textile machinery specialist is happy to 
discuss the special requirements of the 
textile market individually with its cus-
tomers world-wide, and its aim is to de-
velop effi  cient solutions by introducing 
innovative products. 
Well-targeted product development, 
combined with forward-looking, inno-
vative processes, are the guiding princi-
ples of KARL MAYER’s company philos-
ophy.

Fig. 7: Overhead cylinder dryer
Fig. 8: PC record for setting the 
temperature

Fig. 9: Drawing-in roller and main drive 
of the beaming machine
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