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Companies in the automotive industry use lasers to cut the 
predetermined breaking points for airbags into the vehicle 
dashboards. Since one of the most important safety functions 

of the vehicle depends on the precision of this production step, the 
focal lens of the laser must not be contaminated under any circum-
stance. Compressed air prevents any foreign particles from settling 
on the lens and impairing the cutting process. For the constant flow 
of air, flow monitors are an essential instrument. They check the vol-
ume flow of air and ensure process safety. Furthermore, downtime 
is also minimised.

Such an airbag laser is a typical application example of flow 
monitors using the float measuring principle. The method, which 
was first used some 100 years ago, is principally suited to applica-
tions where flow limits have to be monitored visually or electrically. 
Here the measured values are displayed locally on a sight glass or 
via a movement, depending on the operating pressure. The electrical 
monitoring is generally made via reed contacts which are switched 
by a permanent magnet within the float.

With flow monitors, users have access to a wide range of designs. 
For example, the FWS series from WIKA covers a total of 13 different 

Flow monitors using 
the float principle
By A Krueger, WIKA

Anyone looking for a universal system for flow measurement will find it with flow monitors using the float principle. 

These robust all-rounders measure the volume flow continuously for both liquids and gases − independent of pressure 

and without the need for an external power supply.

models, including viscosity-compensated variants and ATEX certified 
instruments for use in hazardous environments.

Flow monitors are compact measuring instruments which can 
be put in almost any environment. Whether an instrument can be 
installed at different inclinations or only in a vertical direction within 
a plant or machine depends on the basic design. For instruments 
which measure only in the vertical direction, the float is placed within 
a measuring tube, whose effective diameter increases towards the 
outlet. The flow direction runs from bottom to top. The flow moves 
the float to the point in the measuring tube where the local rate is 
high enough that an equilibrium of forces occurs and the float then 
floats. In this position, the weight of the float, the flow resistance 
and the hydrostatic buoyancy cancel each other out. The higher this 
position is, the higher is the flow rate.

With the variable design, the flow monitor also functions with 
a cylindrical measuring tube. An integrated spring generates an 
additional restoring force. The flow acts on the length of the spring, 
which in turn designates the position of the float. The interaction 
of the physical forces, enhanced through the restoring force of the 
spring, even enables a horizontal flow measurement with this design.

Figure 1: Selection of different model FWS flow monitors. Figure 2: Cooling of the laser by automated laser-cutting equipment.
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Owing to their physical design, flow monitors are resilient measur-
ing instruments. Stainless steel models within the FWS series, for 
example, are specified for operating pressures up to 350 bar. The 
combination with potential-free reed switches, selectable as either 
normally-open or change-over, supports this robustness. The medium 
and the electrical components of the measuring point are hermetically 
isolated, so the yield strength remains unchanged.

The reed contacts are triggered by the magnet integrated into the float. 
At a specified maximum point, the float reaches a stop. Thus, it is 
impossible to float beyond the switching range of the reed contact. For 
switching, the flow monitors generally operate with short response 
times, and the FWS series instruments also exhibit a low hysteresis.

The switch points are adjustable within the respective measuring 
range. For the FWS models, the spans range between 0,6…2,2 and 
200…650 Nl/min for air and between 0,1…0,8 and 35…110 l/min for oil, 
where, for this, the viscosity of the medium must lie between 30 and 
600 cSt. Values higher than 600 cSt must be individually calibrated.

With hydraulic oil applications, flow monitors using floats have 
only a small pressure loss in comparison to volumetric methods, 
since the cylindrical measuring cylinder opens a lower annulus. 
With the FWS models, the value is from 0,02 bar to a maximum of 
0,4 bar. The float principle also comes into play in many pneumatic 
applications. Here, the designs and materials used are matched to the 
respective applications. In particular, floats from plastic are frequently 
used, in order that the instruments are optimised for operation with 
gaseous media.
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Flow monitors are compact measuring instruments 
which can be placed in almost any environment.

Since they only have a few moving parts, measuring instruments 
with floats require very little maintenance. The function of the switch 
contacts, the leak tightness of the instrument and the correct move-
ment of the float must be checked on a regular basis. In addition, for 
media with magnetic particles the flow monitors should be cleaned, 
with the intervals for this able to be significantly extended by the use 
of a filter with a magnetic separator.

Conclusion

The universal application possibilities and robust design alone, cou-
pled with the short response times and on-site display, are strong 
arguments for flow monitors using the float principle. Over and 
above that, as a cost-effective measuring solution, these mechanical 
flow measuring instruments offer an option as an additional safety 
function. 

This applies, for example, to plants or machinery where the flow 
is only measured through pressure measurement. The pressure, 
however, is not indicative of the actual flow behaviour of the medium 
− since the pressure is always present, even if the pipe is obstructed.

Figure 3: WIKA flow monitors for higher safety. Figure 4: Monitoring of the gear lubrication in generator sets. 
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