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INTRODUCTION

This White Paper discusses the challenges, op� ons and solu� ons for the in-

dustry when for the design of a weighing system one or more load cell(s) has/

have to be integrated in a construc� on. The defi ni� on of weighing is: “mea-

suring of mass by means of gravity”. Many fi nished products are chemical or 

physical mixtures, of which the formula is based on the molecular mass, what 

means the mixing ra� o is in gram molecules. So preparing mixtures or fi lling 

prepackages on weight is chemically correct, in a way you are coun� ng mo-

lecules. Properly installed load cells are essen� al parts of a weighing system, 

this way the accuracy is guaranteed.   

 PURPOSE OF THIS WHITE PAPER

…- is to explain why it is important to mount load cell(s) correctly and what cri-

teria you have to respect during installa� on. When load cells are not mounted 

correctly this infl uences nega� vely the accuracy and even the life� me. 

BACKGROUND OF THE USE OF LOAD CELLS

Principally a modern mass measuring system realizes the conversion of a force, 

the load res� ng on the load cell(s), in an electrical signal, see fi gure 1.

The load cells themselves, the diff erent types with their proper� es, measure-

ment ranges and accuracy, can be found in the white paper „How to select a 

load cell“. When using these sensors you must bear in mind that it concerns 

measuring elements that you integrate into your construc� on. Of importance 

are the force introduc� on, the preven� on against transverse forces and torsi-

on, the founda� on as well as fric� on between the weighing arrangement and 

the „fi xed world“. A well-chosen and installed load cell off ers you an op� mal 

weighing result and has an almost eternal life.

The number and type of load cells in a weighing installa� on depend on the 

moun� ng, hanging or standing, the required carrying capacity and the sha-

pe or dimensions of the object to be weighed. For determining the carrying 

capacity we refer to the white paper „How do you select a load cell“. Please 

note the loca� on of the center of gravity. With a symmetrical construc� on the 

center of gravity is in the middle

Figure 1. A basic weighing 
system.
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If this is not the case, it must be prevented that one or more load cells are overloa-

ded while others hardly par� cipate or are even nega� vely loaded. In par� cular with 

equipment with eccentric agitators, external drives and the like, the safe way is to 

calculate the load per support point separately, see fi gure 2.

When swinging cannot occur, it is easy to hang the weigher on one tension load cell. 

Tensile load cells are available up to a carrying capacity of 25 000 kg, so there hardly 

are limita� ons. However, you must bear in mind that this method might cause an 

extremely high point load on the suppor� ng structure. Because of that, it is o� en 

advisable to distribute the load over several tension load cells, so more suspension 

points. Because of the stability and the load distribu� on, a structure with three sen-

sors is preferred, see fi gure 3.

For higher carrying capaci� es, the construc� on with three load cells is preferred 

above four. Figure 4 shows a top view.

When the load cells are not mounted properly, it is conceivable that the loading 

of the load cells takes place via the diagonal B-D and the load cells A and C remain 

prac� cally unloaded. The same bunker is shown, but res� ng on three load cell. The 

suppor� ng surface is determined by three points, so every load cell is loaded.

Another example is the weigh bunker shown in fi gure 5.

Such long weighing bunkers with extrac� on belts are common in the animal feed 

and concrete industry. The desired carrying capacity in combina� on with lengths up 

to 25 m requires the support on 4, 6 or even 8 load cells. These numbers of load cells 

prevent for reinforcement of the bunker and/or the founda� on. Moreover, this way 

the load is spread over the surface. In general, it does not make sense to cut down 

the number of load cells for such large weighing equipment. The necessary rein-

forcements of the weighing equipment and construc� on are always more expensive. 

.

Figure 2. A conical mixer, moun-
ted on load cells

Figure 3. Examples of 
suspension construc� ons.

Figure 4. The selec� on out 
of three or four supports.  

Figure 5. More than four 
load cells is a possibility 
too. 
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THE FORCE INTRODUCTION

Load cells are constructed in such a way that a force is converted into an electri-

cal quan� ty, milliVolts per Volt power supply. That force must then be exerted 

correctly on the load cell, see fi gures 6 and 7.

As examples you see a bending beam and a shear beam load cell with the cor-

rect force introduc� on in green. If this does not take place perpendicular to 

the load cell, a transverse force is created as a result; if the load is introduced 

besides the center of the support point, the load cell is distorted, twisted. Both 

factors cause misconcep� ons, so you don’t measure what you want.

With regard to torsion, the single point load cells or Centrecells are an excep-

� on. Within the specifi ed limits these load cells are insensi� ve for torsion. This 

we will explain in a following chapter. With the right structural features, both 

disturbing eff ects can be prevented. To make it easy for you, you will fi nd a sum-

mary of the available loading assemblies in this white paper. With these units 

both torsion and transverse forces can be largely eliminated. 

THE FOUNDATION

Characteris� c for modern load cells is the compact design. This characteris� c 

off ers the advantage of an easy fi t into exis� ng construc� ons or, in new ins-

talla� ons, li� le loss of construc� on height. Naturally, however, the en� re load 

reaches the subsurface on a small area, see fi gure 8.

Frequently it will be necessary to mount the load cell on a hardened support 

plate. Such a plate must be machined to a surface roughness of <10-6  m. 

Furthermore, the plate must be fl at enough to make at least eighty percent of 

the soil suppor� ng the sensor. Finally, the surface must be horizontal with as a 

maximum a fi xed slope <0.5° or 10 mm/m.

When installing load cells, it is important to realize in the load cell a small de-

forma� on is converted into a measuring voltage. For every ver� cal deforma� on 

this is a very precise fact, any other than ver� cal deforma� on will nega� vely 

infl uence the precision. The loca� on of the load cell also has an eff ect. This is 

especially true when moun� ng on steel profi les. If, for example, a shear beam 

load cell is mounted, as indicated in fi gure 8, the profi le will certainly rotate and 

the load cell’s posi� on changes. 

Figure 6. The force intro-
duc� on of a bending beam 
load cell.

Figure 7. The force intro-
duc� on of a shear beam 
load cell.

Figure 8. Moun� ng a load 
cell on a beam.
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In such a case the reinforcement with sketch plates is recommended. Similar 

precau� onary measures are also recommended for compression load cells for 

large carrying capaci� es and tension load cells, see fi gure 9. It is important to 

load the cell in the center line. 

When a compression load cell is mounted on a column, it must be understood 

that as a result of the load the column starts to deform. This will have undesired 

infl uences on the measurement result. As a preven� on the compression load 

cell can be mounted on a la�  ce structure, see fi gure 10.

When load cells are mounted directly by means of plates on a concrete fl oor, 

generally no problems are to be expected. Such a fl oor usually is suffi  ciently 

stable. This is diff erent when mounted on or in a metal structure. Metal simply 

defl ects propor� onally with the load. As a general rule, a weighing arrangement 

may sag 10 mm, provided this is done ver� cally. A rota� on ≤ 0.5° already causes 

a no� ceable reduc� on in accuracy, see fi gures 11 and 12.

Symptoms, as shown in fi gure 12, par� cularly occur when several weighing sys-

tems are located on one fl oor or in one frame. Even when this fl oor serves for 

storage of other materials or when forkli�  trucks are present, such phenomena 

can be expected. 

When it concerns the design of a new installa� on, measures can be taken to 

prevent for this mutual infl uence. Each weighing installa� on is given its own, 

suffi  ciently solid, frame with the load cells mounted directly above the suppor-

� ng beams. Moreover, when this frame is separate from the work fl oor and if it 

is reinforced where necessary, this is an ideal construc� on, see fi gure 13.

Moreover, this method prevents for vibra� ons, caused by for example mixers or 

transport means, reaching the weighing equipment.

Figure 9. The preven� on 
against the bending of the 
fl ange.

Figure 10. The reinforce-
ment by means of la�  ce 
construc� ons.

Figure 11. The distor� on 
eff ect of a sagging fl oor.

Figure 12. The eff ect in 
height of a sagging fl oor.

Figure 13. The eff ect in 
height of a sagging fl oor.
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PREVENTION FOR FRICTION

Well-designed and installed industrial electronic weighing equipment, without a sup-

ply and discharge system, nowadays achieves accuracies be� er than 3 000 or 6 000 d, 

ie 0,03 or even 0,015%. Supply and discharge systems obviously don’t improve these 

values. In fact, the damage can only be limited. Where possible, it is advisable to pass 

the supply pipes through large holes in the cover of the weigher or to omit the cover. 

In many cases this is not possible, for example for the preven� on of the spread of dust 

or the release of fumes.

The maximum permissible ver� cal force, applied by supply and discharge systems to 

the weigher, is laid down in the formula:

 F < 3.M.cl

Herein is:

 M = weighing capacity (kg);

 cl = accuracy class as a percentage;

 F = maximum permissible ver� cal force in Newtons.

Example: on a weighing system for 1 000 kg, class 0.03, a force F with a maximum of 

3 x 1 000 x 0,03 = 90 N can be exercised. This force represents the eff ect of the sum 

of four material deforma� ons, namely:

 *deforma� on of the suppor� ng structure of the weigher;

 *distor� on of the piping system, close to the weigher; 

 *ver� cal thermal shrinkage/expansion of the weigher;

 *ver� cal thermal shrinkage/expansion of the supply/discharge systems. 

It is clear the fi rst two factors are largely limited by fastening the supply/discharge on 

the same fl oor as the weighers, see fi gure 14. 

A generally accepted rule is the minimum ver� cal freedom of movement per pipe 

must be ten � mes the compression of the load cells. Since most modern load cells de-

fl ect between zero and full load 0,5 mm, this amounts up to 5 mm. This naturally only 

applies if weigher and pipes are fastened to the same shop fl oor. If the la� er is not the 

case, the sum of the four deforma� ons has to be inside the aforemen� oned 5 mm. In 

most cases, the required freedom can be created by self-suppor� ng, over a certain 

length, supply and discharge pipes to or from the weighing vessel. 

Figure 14. The connec� on 
of supply and discharge 
systems.
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.Because no further provisions are required then, this method is preferred. If this 

cannot be met, the required freedom of movement must be obtained in another 

way. Depending on the media to be transported, bellows or compensators are 

recommended for this purpose. These are available in various types of steel, stain-

less steel, rubber, plas� c and synthe� c rubber. If a choice has to be made, the 

compensators will have to comply with the above. Furthermore, for installa� on in 

ver� cal sec� ons one compensator, and in horizontal sec� ons two compensators, 

must be provided, see also fi gure 14.

SPECIAL PROVISIONS

Because the most accurate adjustment of weighing systems is by means of mass 

pieces, provisions for placing these weights must be available. Such facili� es pre-

vent dangerous situa� ons during commissioning, checks and adjustments. In order 

to adequately check the construc� on, it is desirable to place 10% of the weight in 

mass pieces in the center line of each load cell.

For small weighing capaci� es, it is advisable to install overload protec� ons. For lar-

ger structures, it is useful to provide working points for li� ing or screw jacks. These 

measures facilitate the installa� on and, at a later stage, eventual replacement of 

the load cell(s). Moreover, it must be kept in mind that a load cell is a measuring 

element. The load cell indeed is a part of the structure, but, especially in hanging 

structures, it does no harm to install a safety device parallel to the load cell(s). 

Such a protec� on for example can be a cable or chain. During assembly this device 

off ers a li� ing op� on.

In an industrial environment protec� on against ground and welding currents is 

another requirement. Currents select the easiest way, with the lowest resistance, 

to earth. If, for example, a welding current or a deriva� ve thereof, passes through 

the load cell, it immediately destroys the measuring bridge, see fi gure 15.

Finally, it is necessary to protect load cells against temperature shocks. This is the 

case when weighing systems are used for boilers, but also the infl uence of direct 

sunlight, radia� on of hea� ng coils and so on. Unilateral hea� ng causes unbalance 

of the measuring bridge, so signifi cant errors. 

Figure 15. The protec� on against 
welding and stray currents.
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OUTDOOR APPLICATIONS

Thanks to their protec� on class and temperature compensa� on, all strain gauge 

load cells are suitable for outdoor installa� on. The protec� on class namely is IP66 

or be� er and the temperature compensa� on has a range of -10 up to +40 °C. Finally, 

the load cells and the loading assemblies are treated corrosion-resistant. A� en� on 

should however be paid to direct sun radia� on and the wind load.

Sunlight.

The temperature compensa� on works perfectly, as long as the diff erences in tem-

perature occur evenly and the load cell has the opportunity to stabilize. This is not 

the case with direct radia� on of sunlight. The load cell has an „exposed“ and a 

„shadow” side, with as a result unbalance of the Wheatstone measuring bridge, and 

not by weight diff erence. That’s why a shielding is a requirement.

Wind load.

The pressure of the wind causes three kinds of errors in the weighing system, na-

mely

 a transverse force.

 a moment; one side is li� ed, the other side pressed down.

 li�  or nega� ve li� , so a posi� veor nega� ve error.
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The wind pressures in the Netherlands are:

Hoogte H boven het maaiveld aan de Noordzeekust in het binnenland
in m in N/m² in N/m²
≤ 7 970 710
8 990 730
9 1010 750
10 1020 770
15 1070 830
20 1120 880
25 1150 930
30 1190 970
35 1220 1010
40 1250 1040
45 1270 1070
0 1300 1100
55 1320 1120
60 1330 1140
65 1350 1160
70 1360 1180
75 1380 1200
80 1390 1220
85 1400 1230
90 1410 1250
95 1420 1260
100 1430 1280
110 1450 1300
120 1460 1320
130 1480 1340
140 1490 1360
150 1500 1380
160 1510 1400
170 1520 1410
180 1530 1430
190 1540 1440
200 1550 1450
250 1570 1510
300 1600 1560
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Example, see fi gure 16, round silos with a height of 11.5 m and Ø 3 m, mounted on 3 

load cells near the coast. 

The wind thus acts on a 34,5 m2  surface per silo, because of the round shape with a 

reduc� on of √2 can be calculated. The pressure, see table, is approximately 1 020 N/

m², so the transverse force is: 1 020 x 34,5: √2 = 24 883 N. This means a transverse 

force of 8,3 kN per load cell. This force acts at half the height, so a moment of 5,75 

x 24 883 = 143 077 Nm acts on the support structure. In the situa� on described, the 

sensor on the windward side will have to take the calculated torque, 143 077: ½ Ø or 

1.5 m, ie 95 385 N of tension. Worst case the two sensors on the lee side both receive 

an addi� onal load of 143 077: 1/6 Ø, 0.5 m, ie 286 154 N together or 143 077 N each.

The li�  infl uences are diffi  cult to predict, they depend on the shape of the silo, buil-

dings in the environment and so on. The li�  eff ect of strong winds usually is limited 

to disquiet measurement data. 

.

POINTS FOR ATTENTION WHEN USING SINGLE POINT LOAD CELLS

When using these load cells, it is important that extra care is taken to protect against 

overload and, if the herme� cally sealed stainless steel version is not chosen, protec� -

on against external infl uences. Especially in the low measuring ranges, human beings 

are the main threat. The load cell can already be overloaded during moun� ng. But 

even in opera� on, without protec� on a load cell can easily be damaged, for example 

by bending it too far in the ver� cal direc� on, up as well as down. Addi� onally, pro-

tec� on against transverse forces is recommended. Protec� on can take place in two 

ways: directly and indirectly.

Direct protec� on.

Simple and safe protec� on off ers the installa� on of adjustable stops on site. Most 

Centrecells usually posses a kind of built-in overload protec� on, but this only 

prevents overloading in the center of the scale. The load cell twists from the four 

corners of the pla� orm or the weighing arrangement, what cannot be protected in-

ternally in the load cell. So the corners of a pla� orm must be provided with stops, as 

directly as possible above the legs or the suppor� ng structure, see fi gure 17.

Figure 16. A bulk loading sta� on.

Figure 17. The protec� on of 
single point load cells.
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A stop with a fi ne thread facilitates accurate adjustment. You secure this bolt with 

nuts or Loc� te. A further problem during assembly may be that the built-in overload 

protec� on cannot be used. Then the best solu� on is to provide an external protec� on 

in the form of an adjus� ng bolt or an adjustable plate under the front end of the load 

cell. Of importance in any case is that the load cell is mounted on a fi rm, fl at base that 

does not even bend under full load. Another important aspect is that the suggested 

� ghtening torque for the moun� ng bolts of the load cell must not be exceeded. This 

especially applies for load cells with low carrying capaci� es. Wringing always means 

permanent damage!r

Adjustment of the protec� on

A main rule is that the load cell should not perform abnormal movements. Prac� cal 

values for se�  ng the overload stops when using the pla� orm dimensions as recom-

mended by the factory are: 

 100 % of the weighing range in the center of the load cell: 

 60 % up to 80 % of the weighing range for the overload stops on the corners. 

Do not forget that the pla� orm’s dead weight plus the required capacity must be 

covered by the capacity of the load cell! Each scale or load cell must be adjusted indi-

vidually. The overload protec� on in the center, for example, does not work when the 

load is applied between the edge of the pla� orm and the rear end of the load cell. 

This causes a slight li�  of the load cells front end. In such a case, a sixth overload stop 

halfway between the rear of the load cell and the edge of the pla� orm off ers safety. 

The overload protec� ons as described protect the load cell in one direc� on only. In 

the low weighing capaci� es, up to 15 kg, the load cell can easily be overloaded nega-

� vely. The preferred solu� on then is to apply an under- and overload protec� on. As a 

scale normally is used in a posi� ve way, the stop can be set to a nega� ve value of 20% 

to 40% of the weighing range.
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Indirect protec� on.

Rough environmental opera� ng condi� ons require an extra protec� on against trans-

verse forces. The single-point load cells are rigid in the horizontal plane, as a result of 

which the usual stops are hardly suffi  cient. A solu� on forms the provision of an exter-

nal protec� ve edge, connected to the support structure, as showed in fi gure 17. The 

resistance, caused by penetra� ng dirt, can be avoided by maintaining a safe distance 

between this edge and the weighing pla� orm. 

Addi� onal protec� on

Counter and le� er balances in general are used in a clean environment. In contrast 

with this, for example, the fi sh processing industry uses water, salt and acid. All three 

are “threatening” the sensor. Most so-called “open” or coated sensors are made of 

aluminum and have a protec� on against moisture. If the working condi� ons do not 

allow a compromise, use the stainless steel, herme� cally sealed versions. These have 

a protec� on class of IP68 or IP69K and are also suitable for commercial purposes.

COMPETITIVE ADVANTAGE

Well-selected and installed load cells off er a reliable, accurate solu� on for every in-

dustrial weighing system. Thanks to the extensive choice of load cells and accesso-

ries, a solu� on can be found for every installa� on. The absence of moving parts at the 

measuring point means that there can be no wear, what improves the opera� onal life 

� me. A weighing system with these components is a good and reliable investment.

PRODUCT SOLUTIONS

Machine feet type T-end

These accessories possess an integrated vibra� on damper and can be mounted bet-

ween the load cell and the weighing frame or between the load cell and the founda-

� on. It is advised to a� ach the load cell to the more stable of the two, what prevents 

the load cell against disturbing infl uences such as torsion, causing � l� ng. The spheri-

cal head of the machine foot allows a slight twist. Thanks to the isola� on the T-end 

feet protect against stray currents. There are several versions, with and without fl an-

ge plates as well as, especially for moun� ng under pla� orm weighers, height adjusta-

ble ones. T-end feet are available for the shear beam load cells for carrying capaci� es 

from 300 up to and including 5 000 kg.
Photo 1. A T-end foot with 
fl ange.
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Vibra� on absorbers

The vibra� on absorbers can be mounted between the load cell and the weighing 

frame or between the load cell and the founda� on. It is advised to a� ach the load cell 

to the more stable of the two what prevents the load cell against � l� ng, which cause 

disturbing infl uences such as torsion. The fl exibility of the a� achment allows a slight 

twist. Thanks to the isola� on the absorber protects against stray currents. Mul� ple 

versions are available for bending beams, shear beams  and torsion ring load cells 

with carrying capaci� es from 5 up to and including 50 000 kg.

Complete loading assemblies with base plate and support plate including vibra� on 

absorber  

This loading assembly off ers an ideal solu� on for large dynamic applica� ons such as 

mixing and s� rring tanks, reactors and the like. The base and top plate off er stable 

moun� ng op� ons, the vibra� on absorber off ers fl exibility and protec� on of the load 

cell. Thanks to the isola� on the absorber protects against stray currents. Versions 

are available for torsion ring load cells with carrying capaci� es from 5 000 up to and 

including 50 000 kg.

Complete loading assemblies with base plate and support plate including vibra� on 

absorber and li�  off  protec� on

This loading assembly off ers an ideal solu� on for dynamic applica� ons such as mixing 

and s� rring tanks, transport systems and the like. The base plate provides a stable 

surface, the vibra� on absorber off ers fl exibility and protec� on of the load cell. Thanks 

to the isola� on the absorber protects against stray currents. Mul� ple versions are 

available for bending beams and shear beams with carrying capaci� es from 5 up to 

and including 5 000 kg

Complete loading assemblies with base plate and support plate including ball and 

cup arrangement and li�  off  protec� on 

With this loading assembly you have under all circumstances a reliable introduc� on 

of the force, the start for accurate weighing. The foot plate off ers a stable surface, 

the ball and cup prevent infl uence of the measurement by transverse forces and/or 

torsion. Mul� ple versions are available for bending beams,  shear beams and torsion 

ring load cells with carrying capaci� es from 5 up to and including 30 000 kg. 

Photo 1.

Photo 2. A vibra� on absorber.

Photo 3. A torsion ring type 
load cell with vibra� on absor-
ber and moun� ng fl anges. 

Photo 4. A complete set of 
accessories with vibra� on ab-
sorber, moun� ng fl anges and 
li�  off  protec� on.  

Photo 5. A complete set of 
accessories with ball and cup, 
moun� ng fl anges and li�  off  
protec� on.
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Complete loading assemblies with base plate and support plate including cardan 

bearing support and li�  off  protec� on 

This loading assembly, specially developed for heavy applica� ons, off ers you a relia-

ble force introduc� on under all circumstances, the start of accurate weighing. The 

base plate provides a stable surface, the cardan bearing support prevents the measu-

rement against transverse forces and/or torsion caused by the weighing vessel. This 

type is suitable for double-sided shear beam load cells with carrying capaci� es from 

5 t up to and including 100 t

Complete loading assemblies with base plate and support plate, suitable for 

self-aligning load cells, including li�  off  protec� on

This loading assembly, specially developed for applica� ons such as the weighing of 

large silos and tanks, provides a reliable force introduc� on under all circumstances, 

the start of accurate weighing. The base and support plate off er stable moun� ng op-

� ons, the self-aligning proper� es of the load cell prevent for eff ects of the measure-

ment by transverse forces and/or torsion. This type is available for canister type load 

cells with carrying capaci� es from 7,5 t up to and including 600 t.

Self-aligning rod end bearings, with or without forks, for suspended construc� ons  

Rod ends bearing, thanks to the external thread suitable for most tension load cells, 

always off er a perfect force introduc� on, contribu� ng to an accurate weighing. These 

accessories are available with threads from M8 up to and including M25, so suitable 

for tension load cells from 50 up to and including 10 000 kg

Self-aligning suspension eyes, shackles, links and, also rotatable, load hooks for 

suspended construc� ons 

In combina� on with the tension load cells, you can use these accessories for sus-

pended structures with weights from 2 up to and including 25 tonnes. The self-alig-

ning proper� es guarantee a perfect force introduc� on, so good weighing proper� es. 

Photo 6. A double sided shear 
beam load cell with cardan 
bearing support and moun� ng 
fl anges

Photo 7. The accesso-
ries for a self-aligning 
canister type load cell.
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Photo 8. The accesso-
ries for a tension load 
cell, rod end bearings 
and forks. 
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Conclusion

Today’s strain gauge load cells and associated loading assemblies considerably simplify 

the manufacture of weighing arrangements. This, among other things, because pro-

tec� on against transverse forces usually is no longer necessary or integrated into the 

loading assembly, just as, for outdoor installa� ons, addi� onal li�  off  protec� ons against 

wind eff ects. However, a� en� on is required when preparing the suppor� ng structure, 

taking care of the surface for the load cells and designing the supply and discharge 

systems. Again you can see a summary in fi gure 18.

When suffi  cient a� en� on is paid to all these factors, industrial weighers are created 

with a very high measurement accuracy and excellent opera� onal reliability.

For the selec� on of the ideal sensor with accessories per industrial applica� on, per pro-

duct or per manufacturer, there is no “one-size-fi ts-all” solu� on. Engineers at PENKO 

work out the best and most eff ec� ve way this can be done.

Following White Papers will discuss the selec� on of Load Cells, Non Automa� c Weig-

hing Systems, Check Weighing Systems, Filling Systems, con� nuous totalizing with Belt 

Weighing, con� nuous totalizing with Loss-in-Weight, discon� nuous totalizing with 

Hopper Weighers, Grading Systems by means of Weight and Batch Control on Weight 

for Mixing Plants.

For more informa� on: www.penko.com

Figure 18. A summary 
of the requirements for 
the founda� on


