
INCREASED PERFORMANCE  
FOR PAPER PRODUCTION
Innovative metering systems



Admittedly, metering rods are rather inconspicuous 
in paper production. Nevertheless, they play a very 
decisive role: Metering rods must function reliably even 
with high solids applications. Coating defects caused 
by defective metering rods are immediately visible. 

Each individual metering rod is subject to constant 
stress. It is in use 24 hours per day, seven days per 
week, until it must be changed – sooner or later.  

If this replacement is not part of a scheduled mainte-
nance, but rather the result of premature wear of the 
metering rods, large amounts of waste are generated. 
It is precisely for these reasons that the metering rod 
has our undivided attention. We use highly wear- 
resistant materials, rely on superior processing quality, 
and user-optimized surfaces. All this ensures that our 
metering rods function optimally, allowing maximum 
value creation. 
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Importance of metering rod precision 
for coating volume
A deviation of only 1 µm in the depth of the  

profile, for instance, can lead to approx. 5% 

change in index or coating volume.

SMOOTH AND PROFILED 
METERING RODS
Metering rods are precision tools with special requirements on 
reproducibility. The production tolerances are within the µm 
range. During production, any deviation in diameter, 
smooth run, coating, etc. results in fluctuations in  
quantity and / or quality of the coating. 

In practice, more than 50 different standard profiles 
(fine to coarse) are in use, thus allowing metering of 
virtually all possible coating volumes. 
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SMOOTH METERING 
RODS 
Hydrodynamic metering

Metering with smooth rods – equivalent to 
metering with coater blades – is based on  
the hydrodynamic principle. The pressure 
generated in the dosing zone is of decisive 
importance for the coating volume.  

This pressure is subject to the laws of fluid 
mechanics:
•  Machine speed (example 1)
•   Geometry (diameter) of metering system 

(example 2)
•  Color rheology (example 3)

Increasing the machine speed by 100 m/min 
can increase the coat weight by almost  
10% starting at 8 gsm to 8,8 gsm.

This volume can also be increased with larger 
diameters: 5 mm diameter increase likewise 
results in approx. 10% more coating.

 

In most cases, the dominant value for the coat 
weight is the color rheology or solids content. 
A "relatively" small increase of solids con-
tent by 3% can result in 50% increase of coat 
weight. 

In practice, stable production conditions are 
only possible at comparatively high contact 
pressures. An increase in coating volume over 
insufficient contact pressure leads to unsta-
ble behaviour, and thus fluctuations in coat 
weight.
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Pre-coat with filmpress for graphic papers
In this connection, rods with diameters  
ranging from 15 to 38 mm are preferred.  
The smooth rod design has been particularly 
successful for high machine speeds and  
maximum solids content. When using this  
application in practice, the service life of 
chrome plated metering rods is usually approx. 
two weeks, and the service life of ceramic 
coated metering rods can exceed four weeks.  

Coating of cardboards such as folding 
boxes, bottle carriers, liners
When coating cardboards, smooth rods with 
10 and 12 mm diameters have been used for 
decades, usually for pre-coating and backside 
coating. Due to the distinct edge wear, the 
respective metering rods are often equipped 
with an extra strong chromium layer, or 
ceramic coating.

APPLICATION EXAMPLE FOR SMOOTH METERING RODS
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Surface sizing with filmpress 
This is without doubt the most 
important application for the 
profiled, chrome plated meter-
ing rod with a diameter rang-

ing from 10 to 15 mm. 
In contrast to smooth metering rods, the pro-
filed rod can be applied in an extremely broad 
range of viscosity. Thus, it is also ideally suited 
for very low viscosity starches. In 24/7 opera-
tion, a service life of up to four weeks can be 
easily achieved if the starch is largely free from 
abrasive components. 

PROFILED METERING 
ROD 
Volumetric metering

Metering with profiled rods is referred to as 
volumetric metering. During the metering 
process, the points of the profile are almost  
in contact with the sheet or backing roll.  
The precise coating volume is determined by 
the geometry of the profile, i.e. by the rod 
profile cross section and distance. 

The design of the profile also affects quality 
of coating and rod life. Based on our experi-
ence, the profile can be optimized in terms of 
coating volume, rod life, and quality for each 
specific application. Today, profiles covering  
a metering range from 3 – 150 ml/m are avail-
able. The most popular metering ranges are 
between 15 – 50 ml/m. 

On profiled metering rods, the linear load 
serves more as wear compensation than for 
setting of coating volume. Ideally, after instal-
lation of a new metering system the start-up  
is performed at high contact pressure, which is 
continuously reduced until minimum pressure 
is reached. This ensures a consistent coating 
volume at maximum service life of the meter-
ing system.
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Contour coat for folding boxes 
and high-quality paper grades 
When the focus is on very uniform 
color distribution and coverage, 
the increased application of 

profiled metering rods is interesting to note. 
Compared to traditional air knives or modern 
curtain coaters, today it is possible to achieve 
coating results of comparable quality with 
profiled metering rods. The correct setting of 
all parameters can produce an economically 
attractive service life, particularly with ceramic 
coated rods.

APPLICATION EXAMPLE FOR PROFILED RODS

Trapezoidal geometry

Sinus geometry

Test series, comprehensive laboratory evalua-
tions, and above all decades of practical expe-
rience, provide our customers with optimized 
coating processes with the following results: 

•   Increased coating evenness 
= increased quality 

•   Longer service life  
= increased economic efficiency

•    More intelligent design 
=  new possibilities for innovative paper 

products

All rod ends are 
available:



� LARGE METERING BAR 
DIAMETER 
Simple principle, large effect

Generally, 10 to 15 mm diameter metering 
rods with smooth surface are applied in 
direct coating, or with profiled surface in the 
filmpress. 

Depending on the content of abrasive com-
ponents in the coating media, a service life 
of two to four weeks can be reached. This 
practice applies to paper machines oper-
ating 24/7 throughout the world. However, 
since it prevents innovative advantages, the 
motto "Never change a running system" is 
counter-productive in an increasingly tougher 
competition.

When each additional 
production hour and 
waste minimization 
count, metering rods 
must offer a longer 
service life and less 
frequent revision cycles. 
A simple technological 
solution is the use of 
metering rods with a 
larger diameter, allow-
ing above average run 
times.

Effects: 
•   The forces responsible for wear act on a 

larger area; for this reason, the rods with-
stand load for a longer period.

•   The linear load of the metering rod against 
the sheet or backing roll is uniform and  
gentle. The result: lower pressure, no  
"penetration" of the rod, less deformation, 
and longer service life of backing roll cover.

•   Hydrodynamic processes minimize the 
direct contact between metering rod and 
sheet, similar to aquaplaning when driving: 
A thin water film between tires and road 
virtually reduces the tire wear to zero.  
The same applies to the contact between 
metering rod and paper.

Whereas the first two effects have proportional 
impacts on the service life of the metering rods, 
the hydrodynamic effects ensure a significant 
above average extension of run time.
 
Secondary advantage: Metering rods with 
large diameter are clearly more resistant 
to sheet break, out-of-center drives, and 
improper handling.

Larger metering rods = higher productivity 
Sample calculation based on the following 
assumption: 
Product: Paper, wood free 
Machine speed: 1500 m/min 
Coat: 3g/m² total
Coating: Surface sizing 
Metering rods: Profiled geometry

WHY LARGER METERING BAR DIAMETERS INCREASE 
PRODUCTION DISPROPORTIONATELY

 10 mm = run time approx. 10 days
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Contact area

x 25 mm

Hydrodynamic 
effect in full force

Ø 10 mm Ø 25 mm
Metering rod change cycle every 10 days every 28 days
Duration/change 10 minutes 10 minutes
Change cycle/month 3 times 1 time
Duration of change/year 6 hours 2 hours
Paper machine €/h   20,000 € 20,000 €
Costs of rod change 120,000 € 40,000 €
Value of increased productivity 80,000 €

Waste/change 15,000 m
scheduled 

replacement*
2 unscheduled changes/month
Unscheduled changes/year 24
Avoidable waste 360,000 m

*  no waste is produced during scheduled machine downtimes, 
e.g. for grade change or machine cleaning.



CHROME, CERAMIC, 
CARBIDE
Specialists for wear resistance 

Hard chrome plated metering rods
The galvanic coating process allows a uniform 
layer thickness over the entire surface. This 
uniformity is of particular advantage when 
using profiled metering rods with steep angle 
geometry.

Thermal coated metering rods
Ceramic coatings are applied using plasma or 
HVOF (=High-Velocity-Oxygen-Fuel) coating 
process. The surface sensitivity of the new 
metering rod generation has been significantly 
reduced in favor of practicability. The life of 
our metering rods can be extended up to 3 or 
7 times, which has been proven by numerous 
references. 

Today, a longer service life of industrial wear 
parts provides an important edge in highly 
competitive markets. The further development 
of established methods, e.g. during hard 
chromium plating, lead to improved results. 
In addition to increased hardness, thermal 
coating of a wear part with a ceramic layer 
also produces better values. 

Market trends rely on a differentiated material 
use: 
•   Chrome coatings are the most economical 

solution for a variety of applications
•   Ceramic surfaces for sophisticated pro-

cesses with abrasive effects
•   Carbide for processes that place high-

est demands on homogeneity and wear 
resistance.

In paper production, the surface finish of the 
metering rods is of increasing importance. 
There is no general recommendation in 
terms of which finish offers the ideal solution 
for a certain process. The following process  
parameters provide virtually countless variants:
•   Composition of the paper 
•   Ingredients of coating media 
•   Coating method (direct or indirect)
•   Production conditions of paper machines
•   Metering bar (diameter; profiled or smooth)

As specialist for metering systems we concen-
trate fully on these aspects of paper production. 
This also includes high quality consulting that 
is hard to match.

Material of metering rods: 

Stainless steel

Chrome plated metering rod

Hardness: up to 1100 HV

Thickness of layer: 

- smooth rods: ≥ 50 µm 

- profiled rods: 25 µm

Ceramic coated rods

Hardness: up to 1700 HV

Thickness of layer: 

- smooth rods: ≥ 50 µm

- profiled rods: 25 µm

WHY THERE IS A DIFFERENT SURFACE FINISHING  
FOR EACH REQUIREMENT

COMPARISON OF SURFACE FINISH



Varying requirements on metering systems 
and manufacturer-specific construction of 
coating stations have resulted in a variety of 
rod holder types. Generally, systems feature 
one or two metering rod diameters. In indi-
vidual cases, up to five different diameters are 
possible. This is also the reason for the variety 
of different rod holders.

Concerning specification, the following three 
factors are decisive: 
•  Predefined construction principle
•  Rod diameter 
•  Material

Since construction principle and rod diameter 
are predefined, the material is an important 
criterion for the properties of the rod holder. 

Today, as a rule, Polyurethane (PU) or Poly-
ethylene (PE) are applied; older systems fre-
quently still have rod holders made of rubber. 

Optimal material selection
Depending on material, different manufac-
turing processes are required: Rod holders 
made of PU and rubber are manufactured in 
molding or extrusion processes; rod holders 
made of PE are usually produced on milling 
and planing machines. The type of manufac-
turing as well as the specific material proper-
ties have advantages and disadvantages in 
terms of manufacturing costs and operating 
characteristics. 

In general, PU material for rod holders fea-
tures high elasticity which, same as friction 
coefficient and hardness, can be optimized 
at minimum costs. Additional advantages 
are high surface quality and good resistance 
to mineral oils, fats, benzine, ozone and UV 
radiation. PE features a very low friction coeffi-
cient, resistance to hydrolysis, flexible designs, 
and a longer service life of the rod holder. 

Thus, finding the optimal material depends 
largely on the individual requirements. 
Recently, however, there is a trend towards  
rod holders made of PE.

M-series

Rod holder with supporting blade

V-series

PE holderPU holder

ROD HOLDERS 
Polyurethane or Polyethylene

pressure 
hose

rod bed 
flushing

clamping

metering rod

backing roll

rod bed



Polyure-
thane Rubber Polyethyl-

ene

Small quantity - - +
Large quantity + + -
Service life o o +
Elasticity + + -
(Production)
Accuracy + - o

Resistance 
to hydrolysis o + +
Expansion 
coefficient o o o

Friction coefficient o - +
Surface quality + o -

Polyurethane rod holders
•  Molding
•   Adjustable hardness 55° – 97° Shore A
•  High elasticity
•   High mechanical and dynamic stability
•  High surface quality
•   Good resistance against mineral oils, 

fats, benzine, ozone, UV and high-energy 
radiation

APPLICATION EXAMPLE: MINIMIZING EDGE WEAR

Direct application of abrasive coating media 
results in above average edge wear of the 
metering rods, even if the boards are rela-
tively thin. In the worst case, the metering rod 
runs only a few hours until the edges of the 
board sheet are no longer acceptable. Our 
complete metering system features adjustable 
contact pressure that is applied on the meter-

ing rod in the edge area: Since the length of 
the pressure hoses is adjustable, they can be 
positioned in such a way that they end at a 
defined point before the edge. This ensures 
uniform pressure distribution over the entire 
rod holder. However, since the pressure is 
reduced towards the edge, run time is consid-
erably longer.

Polyethylene rod holders
•   Machining
•  Low friction coefficient 
•  Resistance to hydrolysis
•  Flexibility in design
•  Ideal for special shapes 
•  Allows extended service life

V-series

M-series

B-series

J-series

K-series

V-PU-series

M-PU-series

B-PU-series

Others

Variety of shapes of metering 
holders for all applications

For special applications  
we will be happy to 
design special shapes.

PROCESS-RELATED 
MATERIAL SELECTION



As expert for rod metering systems, we look 
at the respective construction in its entirety. 
This means: In addition to rod geometry and 
material, the focus is also on improving the 
construction of the rod holder. This led to  
the development of the Combi System CS –  
a multi-part rod equipment that significantly 
reduces wear costs and in turn measurably 
increases the economic efficiency of the paper 
production.

The Combi System CS represents an impor-
tant step in making paper manufacturing 
more economical for our customers. In con-
nection with cost reductions in the area of the 
metering system, increased service life due to 
material improvements, and optimization of 
operating conditions, it results in a new level 
of economic efficiency, thus securing clear 
competitive advantages.

Two parts – one advantage
Our technological concept is as simple as  
it is effective: We divide the rod holder in two 
parts. Only the small and thus cost efficient 
insert needs to be changed; the holder  
whose shape matches the metering systems, 
remains in the machine and rarely needs to  
be changed. 
With the Combi System CS, the wear costs for 
rod holders are approximately cut in half. 

ROD HOLDERS WITH 
COMBI SYSTEM CS 
Wear parts costs cut in half
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Wear parts savings of approx. 50%.

APPLICATION EXAMPLE: FILMPRESS

Easy handling – quick change
Additional savings result from the easy hand-
ling during the change. There is no need for 
time consuming cleaning of the rod holders, 
etc. The insert is simply snapped into the 
holder without requiring any tools.

Conventional

Change of rod 
holders

40 times per 
year

Reduced waste during changing 
Another advantage of the Combi System CS 
are quick change times since the insert with 
metering bar can be installed and removed. 
This in turn results in reduced waste during 
the changing process.

Minimizing edge wear
Our complete metering system features 
adjustable contact pressure that is applied on 
the metering rod in the edge area: Since the 
length of the pressure hoses is adjustable, 
they can be positioned in such a way that they 
end at a defined point before the edge. This 
ensures uniform pressure distribution over the 
entire rod holder. However, since the pressure 
is reduced towards the edge, run time is con-
siderably longer.

EASY HANDLING
Combi System CS
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The optimal material: Polyethylene
The insert is made of high-quality material. 
Two alternatives are available:
•  Extruded material for optimal economic 

efficiency
•  Milled version for maximum precision

Combi System

Change of 
holders

Change of 
inserts

2 times per 
year

40 times per 
year



Changing metering rods on running machines 
is comparable to a Formula 1 pit stop: every-
thing must be done as quickly as possible. 
Because during a rod change, each additional 
minute results in increased waste. For this 
reason, so-called quick couplings are applied, 
though they do not always live up to their 
name. Frequently they involve conventional 
quick couplings from other branches of indus-
try that cannot handle the harsh conditions 
prevailing in the paper industry. 

Problems with bolted clamp couplings 
Bolted clamp couplings can be very suscep-
tible to malfunctions, leading to problems that 
are multiplied when rods are driven on both 
sides:
•   Delicate fastening is not suitable for 

 industrial environment 
•   Screw heads are subject to clogging  

and dirt
•   Hexagon socket screws are worn out  

or stripped 
•  Allen keys are missing
•   Drive rods are in an inconvenient position 

APPLICATION ADVANTAGE: OPTIMAL SMOOTH RUN

QUICK COUPLINGS 
Quick and reliable rod change

The solution: Our quick couplings 
Our practical experience with rod metering 
systems is virtually second to none. This 
know-how has been consistently applied to 
our special quick coupling designs. As a result, 
they require minimum change times, feature 
no movable parts, and are extremely robust.

Advantages of our quick couplings:
•  Tool-free "single-handed change"
•   Rigid drive shaft without universal joint to 

ensure reliable operation
•   Robust spring ring for quick and easy 

change
•   Massive rod diameter for smooth running 

and longer run times

The rigid and very massive design of the drive 
shaft ensures optimal smooth running of the 
metering rods, and thus longer run times.  

By preventing one single malfunction, an 
investment in our quick coupling can pay off 
already.



Problems related to conventional solutions
Usually, the coat from the edge area is 
removed by trailing blades. This technology 
is widely used but outdated; this can easily 
be explained with the laws of physics and 
mechanics:

•   High forces must be exerted to reliably 
remove the excess media. 

•   High forces cause extensive wear to 
the blade; the function can decrease 
uncontrollably.

•   The arrangement of the blade leads to a 
converging gap, which acts like a "trap" 
for agglomerate and fibers. They can be 
ground into the roll, thus increasing roll 
wear.

EDGE DOCTOR
Controlled film application

The solution: "Sharp" edge doctors 
Our patented edge doctors are designed as 
sharp blades. This principle has been success-
ful in other applications in the paper industry. 
Our engineers have designed the edge doctor 
for optimal performance, without becoming 
embedded in the roll. The required contact 

pressure is provided 
by the net weight 
of the blade. This 
design principle, 
though not new, 
makes significantly 
better use of lev-
erage on a sharp 
blade.

Advantages of our edge doctors:
•  Uniform contact pressure
•  Compensated blade wear 
•   „soft“ PE blade protects the roll
•   Change can be performed on running 

machine
•  Functional catch box
•   Improved functionality 
•   Tried and tested hundreds of times through-

out the world
•   Additional sealing blade for increased 

cleanliness

Due to production factors, the coated film 
must be wider than the sheet to ensure a 
uniform result. This results in an "excessively" 
applied coat in the edge area that must be 
removed in order not to impair production. 

If the media flows between the press rolls, it 
splashes around in an uncontrolled manner. 
Individual splashes can lead to stains on the 
sheet.



As specialist for metering systems, in addition 
to our products we also provide a high level 
of support which helps to optimize paper 
productions. It begins already when planning 
a production changeover; here our customers 
benefit from our more than 30 years of experi-
ence. Proof for this are numerous changeovers 
from blade coater to metering rod systems, 
including construction and mounting. 

Competence for practice from practice
Our goal is to provide our customers with 
metering systems that are reliable from the 
start. But we are also on the spot during  
regular everyday production when quick 
troubleshooting is required. We continuously 
expand the necessary know-how. For this 
reason, we also cooperate for instance with 
the Papiertechnischen Stiftung PTS, Munich. 
In addition to monitoring trials, we are 
involved in concept, design, and prototype 
development.

COATER BLADES BY CLOUTH SPRENGER

SUPPORT DURING 
EVERYDAY PRODUCTION
Know-how: From plant construction to accessories

Our product range concerning coating tech- 
nology is completed with coater Ceradia® 
coater blades. Our subsidiary Clouth Springer 
finishes coater blades and creping blades with 
high-grade thermal wear protection layers, 
resulting in longer run times and thus higher 
productivity and paper quality. 

The broad 
product range 
includes:
•  Coater blades
•  Creping blades
•  Doctor blades

Accessories facilitate operation
We offer customized accessories for the major 
work steps; this allows full utilization of the 
performance of our products. This includes:
•   Packing cases for transport and storage  

(to protect the metering rods)
•   Transport aids (from warehouse to machine)
•  Insertion aid for metering rods
•  Cleaning tanks
•  Washing stands



Horst Sprenger GmbH Spezialwerkzeuge
For more than 35 years, our company has 
been concentrating on metering systems.  
The skills acquired during this period are  
available to our customers at all times and 
places. This is ensured by our international 
presence, competent and quick on-site 
service, as well as our global distribution 
network. 

State-of-the-art manufacturing technology 
We produce all our metering rods in our 
15,000 qm facility in Moers, Germany. The 
high-precision production is carried out on 
latest CNC machines and coating systems.

Quality by tradition 
Continuous advancement is an important 
component of our company policy. This is 
ensured by our subsidiary, Clouth Sprenger, 
featuring its own technology lab. It is used 
for tests and evaluations, and at the same 
time an important part of our internal quality 
assurance. 

HELPING CUSTOMERS 
TO BECOME MORE SUCCESSFUL 
Fully concentrated on metering systems

Clouth Sprenger GmbH
Ceramic-coated and metallized coater blades 
and creping blades of product series Ceradia®  
are manufactured at the Moers location. 
Coater blades are designed as bent blade 
or stiff blade, and are available in all stand-
ard dimensions. High-grade wear protection 
layers, such as chromium oxide or tungsten 
carbide, ensure an extremely long run times. 
The homogeneous layer structure, consistent 
geometries, minimum surface roughness, and 
low porosity guarantee flawless coat qualities. 
In tissue manufacturing, Ceradia® creping 
blades are already state-of-the-art in many 
cases.

Horst Sprenger GmbH Packaging
Our individual export cases made of wood 
and corrugated cardboard, which can be up  
to twelve meters long, are ideal for bulky 
goods such as metering rods. 

Special packaging, transport racks, and wrap-
around systems are produced in compliance 
with the respective export regulations.



Horst Sprenger GmbH Spezialwerkzeuge
Pferdsweide 41 
47441 Moers (Germany) 
phone +49 2841-9058-0 
fax +49 2841-9058-18 
mail info@horst-sprenger.com 
www.horst-sprenger.com

DO YOU HAVE QUESTIONS?  
WE LOVE TO ANSWER THEM!

If you have any questions about our company or our products, please  

do not hesitate to contact us.  

Our support staff will provide you with fast and competent assistance.


