
Basedon the diffuse reflectionmethod

Basedon the through-beam method
(single-channeland multi-channelsystems) 

Forusein hazardousareas(Ex zones)

Inline Spray Jet 
Control



When extremely small amounts of spray need 
to be detected, a reflected light spray jet system 
is the obvious choice. 

The SPECTRO-T-1-FIO-RL spray jet control 
system in conjunction with the ABL-V-ARRA-KL-
M18-XL-A3.0 fiber optic frontend has a 
hardware integrator that enables even the 
smallest amounts of spray to be reliably 
detected. By means of the fiber optic frontend, 
the system is also Ex area compatible. 

The blow air attachment unit integrated in the 
frontend prevents droplets being deposited on 
the optics. The working distance of the 
measuring sensor to the spray jet is 50 mm.

Single-channel inline spray 
jet monitoring in the Ex area 
using the reflected light 
method 



AdvancedRedReflectiveArrangement ARRA
ABL-V-ARRA-KL-M18-XL-A3.0



Single-channel inline 
spray jet monitoring in 
reflected light mode

With the help of the SPECTRO T 1 Scope V1.0 
Windows® PC software, the SPECTRO-T-1-FIO-RL 
spray jet control system can be optimally 
adapted to the respective application. 

The digital outputs provide informationon
the correct spray quantity; by means of the 
cab-4-PNET-500 PROFINET adapter there is 
also access to the raw data of the measuring 
system.



SPECTRO-T-1-FIO-RL



Single-channel inline spray jet 
control systems using the 
transmitted light method

If the system requires a larger distance to be 
maintained between the sensor system and 
the spray jet to be measured, there is no 
alternative but to use a transmitted light 
system. 

With the help of the SPECTRO-1-CONLAS-JC 
electronic control unit and the frontends of 
the A-LAS-N series, laser spots from 0.3 mm 
diameter up to 16 mm x 2 mm are available. 



Single-channel inline spray 
jet monitoring using the 
transmitted light method

The laser light spot is directed onto 
the spray cone in such a way that it is 
completely covered by the spray jet. 
The closer the laser light curtainis
to the outlet opening of the nozzle, 
the greater the influence on the 
measurement signal.



A-LAS-N-вШseries



A-LAS-N-12/90-в-C



A-LAS-N-M18-в-C



A-LAS-N-F08-в-C



A-LAS-N-F12-в-C



SPECTRO-1-CONLAS-JC



SPECTRO-2-CONLAS



Single-channel inline 
monitoring of extremely 
low concentrations

Toensurethat a spray jet with an 
extremelylow droplet concentrationcan
still be detected, focusedlaserlight is
used. At the focalpoint, the spotsizeis in 
the micrometerrange. The numberof
detecteddropletsper unit time provides
informationabout the spray rate. 

Sensors from the A-LAS-N-Χ-FOC series
areperfectlysuitedfor this application.



A-LAS-N-F08-FOC-в-C



A-LAS-N-F12-FOC-в-C



Single-channel inline
transmitted light systems
for monitoring individual
droplets

Both in the pharmaceutical and in the 
electrical industry for selective soldering, 
liquids are applied to a carrier material in 
packets (in the form of droplets), for example 
using a piezo nozzle or an electromagnetic 
nozzle. 

The task of the spray jet control system is to 
monitor the amount of spray applied to the 
carrier material. First, the droplets are 
counted and second, the size of the individual 
droplets (width and length) is determined 
using a laser light curtain. 



Single-channel inline 
transmitted light systems
for monitoring individual 
droplets

ComprehensivePC software is also 
available for the parameterizationof
this measuringsystem. The integrated
SCOPE function can be used, for
example, to recordan image of the 
droplet sequence. 

The measuringsystem used for
this consistedof an A-LAS-CON1-JET 
electronic control unit in conjunction 
with an A-LAS-F12 laser fork light 
barrier.



A-LAS-вШseries



A-LAS-F08-в-C



A-LAS-F12-в-C



A-LAS-F12-в-C



A-LAS-F24-в-C



A-LAS-08-в-C



A-LAS-10-в-C



A-LAS-M12-в-C



A-LAS-M18-в-C



A-LAS-12/90-в-C



A-LAS-CON1-JET



Some applications require monitoring 
the trajectory of droplets from two 
directions in order to determine the 
exact position of a droplet within a 
plane. Ideally, this is achieved using 
two laser light curtains arranged 
perpendicular to each other. The 
intersection of the two light curtain 
cross-sections enables precise 
determination of the droplet position. 
In addition, the signal amplitude from 
both laser light barriers provides 
information about the droplet size.

Cross-over droplets
detection



A-LAS-F20-1.5x0.3-60/60-2x



A-LAS-F20-1.5x0.3-60/60-2x-CON1



Cost-effectivespray jet
inspectionsystems

Even verysimple systemswithoutmicrocontrollersupport 
canbeusedforefficientspray jet monitoringand droplet
detection. The basisfor such solutionsis providedbythe
D-LAS series (split type version) and theF-LAS series
(fork-type version).
Both sensorseriesareavailablewith eitherextendedlaser
light curtains(approx. upto 30 mm x 1 mm) orextremely
smallmeasurementwindows(down to 0.5 mm x 0.2 mm), 
makingthemsuitablefor a widerangeof spray monitoring
applications.
All electronicsrequiredfor themonitoringtaskis fully 
integratedinto thesensorhousing, enablingstraightforward
installationand operationwithout theneedforadditional 
external controlelectronics.

If theapplicationonlyrequiresfast dropletdetection, the
FIA-L series is an ideal solution. This laserforksensor
seriesis characterizedbyits compactdesign, rugged
construction, and attractivecost-performance ratio. 
The FIA-L seriesfeaturesa digital outputand utilizesa colli-
matedlaserbeam with a typicaldiameterof only0.2 mm. 
This enablesthereliable detectionof evenverysmall
dropletsat high detectionrates. Its simple installationand 
robust design maketheFIA-L seriesparticularlysuitablefor
cost-sensitive spray monitoringapplications.



FIA-L-в-RL



F-LAS-DC-в



D-LAS2-в



D-LAS-24-в



D-LAS-24/90-в



D-LAS-34-в



Single-channel inline 
spray jet monitoring
in the Ex area using the 
transmitted light method

For the Ex area, a fiber optic version is available for spray jet 
control in transmitted light mode. A so-called transmitted 
light fiber optics, for example a D-S-Q3-(18x0.3)-1200-67ϲ, 
is connected to an electronic control unit of the type 
SPECTRO-1-FIO-JC. 

In principle, fiber optic cross-sections with a diameter
of 0.6 mm to 3.0 mm or a rectangularcross-sectionof
3.0 mm x 0.5 mm to 48 mm x 0.15 mm can be used. 
Attachment optics are available for the vast majority of
fiber optics, which can be used to increase the distance 
between the transmitting and receiving optical fibers.



Single-channel inline 
spray jet monitoring
in the Ex area using the 
transmitted light method

Relativelyextended spray cones can also be 
monitored with a corresponding light curtain 
provided by cross-section transformer, 
for example a Q3 (18 mm x 0.3 mm). 
Whenthe spray jet is activated, part of the light
in the light curtain is absorbed or scattered, 
reducing the received signal accordingly. 

Both digital signals (0V/+24V) and an analog 
signal are available at the output of the 
electronics, which reflects the curve of the 
signal attenuation triggered by the spray jet. 



SPECTRO-1-FIO-JC



D-BOA-A1.1-(1.5)/A3.0-(3.0)-5000-67° system



For additional control of the spray cone with 
regard to the geometry, for example the spray 
cone opening angle or the deviation from the 
ideal symmetry axis, at least three points in the 
spray cone must generally be monitored. 

The compact laser spray control system 
SI-JET-CONLAS3-T-d1.5 (transmitter unit) + 
SI-JET-CONLAS3-R (receiver unit and evaluation 
electronics) features three collimated laser light 
beams that can detect spray cones even with a 
small opening angle in the tightest of spaces.

Three-channel inline spray 
jet monitoring systems in 
transmitted light mode



Three-channelinline spray 
jet control in transmitted 
light mode

The SCOPE function in the PC software 
can be used to analyze the signal curves 
of the three channelsdue to the
influenceof the spray jet. 

This allows conclusions to be drawn 
about the spray jet intensity as well as 
the spray jet geometry. 



The SI JET Scope V4.0

The SI JET Scope V4.0 PC software has been 
specifically developed for the precise evaluation of spray 
cone density and symmetry using three measurement 
points operating in transmission mode.
To ensure optimum performance for a wide range of 
applications, both the LED or laser light intensity and the 
signal amplification level can be individually adjusted in 
several steps. In addition, configurable signal averaging 
allows reliable operation not only with highly unstable 
spray processes but also with high-frequency pulsed 
spray patterns.
The integrated SCOPE function provides valuable insight 
into the real-time behavior of the spray process, 
enabling users to analyze dynamic spray characteristics 
with ease.
Using the TEACH table, multiple spray conditions can be 
stored, including parameters such as spray density, 
symmetry 1, and symmetry 2, each with individually 
ċĬŢƨƚƣċĤũĲШƣŸũĲƖċŰĦĲШũŔůŔƣƚЮШÑőĲШƚǃƚƣĲůќƚШĬŔŊŔƣċũШŸƨƣƓƨƣƚШ
indicate immediately whenever the measured values 
exceed the predefined tolerance windows.
For process optimization, quality documentation, and 
troubleshooting, the integrated REC mode allows 
comprehensive recording and storage of measurement 
data for subsequent analysis. 
The SI JET Scope V4.0 therefore provides a powerful 
and user-friendly platform for spray process monitoring, 
optimization, and quality assurance in industrial 
applications.



SI-JET-CONLAS3-в



Three-channel inline spray jet 
monitoring in the Ex area using 
the transmitted light method 

A fiber optic arrangement is provided to 
implement the three-channel spray jet control 
in the Ex area. Red light is fed in on the 
transmitter side via three fiber optics strands. 

Three fiber optics strands are also available on 
the receiver side, each of which is directed to an 
optoelectronic receiver. 

Again, the attachment opticsareused to 
increase the transmitter/receiver distance, with 
which the light beams can be collimated or 
focused accordingly.



Three-channel inline
spray jet control 
in the Ex area using the 
transmitted light method

If the attachment optics are selected 
appropriately, several spray cones can 
be detected simultaneously. 
The received signals provide information 
about the signal attenuation in total. 
However, if one of the spray jets 
deviates from the normal state, this
can still be reliably detected by the 
electronic control unit.

SI-JET3-FIO-RL + for example:

R3-M-A1.1-(1.5)-3000-67ϲ-3X + 
KL-M18-A1.1 + ABL-M18-5-B

R3-M-A2.0-(2.5)-3000-67ϲ-3X +
KL-M18-A2.0 + ABL-M18-5-B



SI-JET-FIO-RL



Fiber optics and fiber-optic front-ends
for the SI-JET3-FIO-RL control electronics 



SI-JET-POF-RL



Fiber optics and fiber-optic front-ends for the SI-JET3-POF-RL control electronics



Inline spray jet profile sensors 
using the transmitted light 
method

If a three-channel systemisnot sufficient for 
analyzing the spray jet, a complete section
canbe laid throughthe spray coneand 
evaluated using a laser line through-beam 
sensorsystem. 

The collimated laser light curtain directed 
onto the spray jet hits a line detector element 
on the receiver side after passing the spray 
cone. The video signal provided by the line 
detector provides information about the 
respective local attenuation of the laser light 
by the spray cone.



L-LAS-Spray-Control-Scope

The L-LAS-Spray-Control-Scope userinterface 
providesa greatvarietyof functions:

- Visualizationof measurementdatain numeric
and graphicoutputfields

- Setting of the light source
- Setting of thepolarityof thedigital switching

outputsOUT0, OUT1, OUT2
- Selectionof a suitableevaluationmode
- Saving of parametersto theRAM, EEPROM

memoryof theelectronic controlunit, or to a
configurationfile on theharddisk

The imageshownoppositeis a typicalpicture
of a spray recording. Above theX axis(pixelson 
the linesensor) thespray densitydistributionis
visible asa redcurve. Usingan adjustable
searchthresholdTHD [%] (orange horizontal 
line), intersectionpoints(edges) canbederived
fromthedensityprofile. A blackcursor
indicatestheposition/ heightof thedensity
maxima.
In themicrocontroller, duringthemeasured
valuerecording, individual imagesof the line
sensorareconstantlyaccumulatedand 
normalizedto thespray densitydistribution
after therecordingwith theSCAN counter
reading.
X-axis: pixelposition(measurementrange)
Y-axis: normalizedspray density information



Inline spray jet profile control 
using the transmitted light 
method

With the help of special algorithms, 
individual spray jets can be localized in 
the spray field and their peak height and 
exact position in relation to the spray jet 
profile can be determined.

If a simple spray cone is present, its 
symmetry and the intensity of the spray 
jet can also be determined precisely.

Sensor type for example:

L-LAS-TB-100-T-AL-SC +
L-LAS-TB-100-R-AL-SC 



L-LAS-TB-6-в-SC



L-LAS-TB-6-в-SC



L-LAS-TB-28-в-SC



L-LAS-TB-28-в-SC



L-LAS-TB-50-в-SC



L-LAS-TB-50-в-SC



L-LAS-TB-75-в-SC



L-LAS-TB-75-в-SC


