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1.2 Change history 

Ver Date Change 

2.0.2 26.09.2008  First version of neMESYS 2.0.2 software manual 

2.0.3 07.11.2008  Configuration of pressure sensor and over-pressure action 

inserted 

2.2.0 11.03.2009  Description of continuous flow generation added 

2.4.0 25.01.2010  Description of continuous flow generation updated  

(ñcross flowò) 

2.4.0 25.03.2010  Description of shortcut menu added 

2.5.0 01.06.2010  Description for new features of continuous flow updated 

 Description of inverted syringe orientation added 

2.5.1 15.09.2010  Description of sensor configuration 

 Adaption of some formulations 
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2 Introduction 

2.1 Foreword 

Thank you for deciding to purchase a cetoni product. We would like to support you as 

much as possible in your interaction with the neMESYS UserInterface software with this 

manual. We are directly available for any questions or suggestions that you may have. 

 

You should not use the neMESYS dosing system before you have carefully read and 

understood this manual. We wish you much success in your work with the highly precise 

neMESYS dosing system and the neMESYS UserInterface software. 

2.2 Symbols and Key Words Used 

The following symbols are used in this manual and are designed to aid your navigation 

through this document: 

 

 

IMPORTANT 

Indicates tips for users and other especially useful information on how to act in 

dangerous or harmful situations. 

 

 

NOTICE 

Indicates a potentially harmful situation. Failure to avert this situation may 

result in damage to the product or anything nearby. 

 

 

CAUTION 

Indicates a potentially dangerous situation. Failure to avert this situation may 

result in light or minor injuries and property damage. 
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3 Installation 

3.1 Installing the software 

 

IMPORTANT 

In order to ensure that the time-critical control processes of the neMESYS 

software are not affected, no applications needing high processing power 

should be executed on the control PC.  

 

 

IMPORTANT 

Install the neMESYS software and device drivers before using the USB port to 

connect the unit to the PC. 

 

To install the software, insert the neMESYS CD-ROM into the CD drive. After you have 

done this, run the "neMESYS UserInterface Setup.exeò file from the CD. The installation 

wizard will then guide you through the process of installing the neMESYS software and 

the hardware drivers.  

 

 

IMPORTANT 

The user must be logged into Windows as the administrator in order to carry 

out the installation of the hardware driver. 

 

During the installation, the hardware device drivers will be installed. This step is only 

necessary if the drivers have not already been installed on the computer. If the hardware 

drivers are already installed, please deactivate the Hardware Device Drivers (Figure 1) 

components . 

 

Figure 1 - Hardware Device Driver Installation 
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Your computer must fulfil the following system requirements in order to use the 

neMESYS UserInterface: 

 

 PC with Pentium processor (or better) - min. 1.2 GHz 

 at least 512 MB RAM (recommended 2 GByte) 

 free hard disk space of approx. 20 MByte 

 at least 2 free USB (1.1 or 2.0) interfaces 

 Operating system Windows XP or Windows Vista 

 Scroll wheel mouse 

3.2 Installing the USB device drivers 

When you connect the neMESYS dosing platform to the PC via a USB port for the first 

time, or if a different USB port is used at a later date, the Windows hardware wizard will 

recognise a new USB device and then automatically install the necessary drivers. 

 

(1) The hardware wizard recognises a new unit on the USB port 

 

Figure 2 - Windows Hardware Wizard 

(2) The following dialog appears; this should be configured as shown on the image 

and confirmed with "Nextò. 

 

Figure 3 - Hardware Wizard - Welcome 
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(3) In the dialog that follows, please select automatic installation and again confirm this 

dialog with "Nextò. 

 

Figure 4 - New USB-to-CAN Compact Detected 

(4) Windows detects a driver for the new device and the following dialog appears 

 

Figure 5 - Driver Found 

Complete the installation by clicking "Finishò. 

 

IMPORTANT 

The user must be logged into Windows as the administrator in order to carry 

out the installation of new hardware. 

 

You can start the neMESYS UserInterface after the driver has been successfully 

installed. Please observe the points in section 4 - Setup and configuration in order to 

correctly configure the dosing unit. 

 

NOTICE 

Risk of data loss due to switching off in an uncontrolled manner! 

First exit the neMESYS UserInterface software before switching off the unit! 

This is the only way that all settings will be correctly saved and that 

configuration data will not be lost. 
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3.3 Software update 

The neMESYS user interface is subject to continuous development. Threrefore new 

features are added and known bugs are fixed. For this reason it is always recommended 

to use the latest software version which can be downloaded from our website. Please 

visit our homepage from time to time to check if there is a new software release available. 

 

To install the latest version just launch the setup program which is located on the 

attached software CD or which can be downloaded from our homepage. It is not 

necessary to remove an installed version because it will be replaced automatically with 

the one. After a successful installation the program can be started as usual. 
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4 Setup and configuration 

4.1 Overview 

The neMESYS UserInterface software enables you to conveniently control all unit 

parameters, the uncomplicated programming of differing flow profiles for each individual 

syringe pump, and the graphic visualisation of the unit condition for each individual axis. 

 

Sleep mode must be deactivated on the laptop when operating the software, as the 

system entering sleep mode can cause the hardware device driver to malfunction. 

 

 

NOTICE 

Risk of malfunctions / data loss caused by standby / sleep mode. 

Deactivate standby / sleep mode on your PC or laptop to prevent the 

hardware driver from malfunctioning. 

4.2 Detecting Dosing Units Automatically 

A search must be carried out each time the neMESYS UserInterface software is started. 

This is so that all the dosing units that make up your dosing platform are detected. Click 

on the Scan button in the toolbar, or click the "Search Devicesò menu item in the Setup 

menu. At the same time, connection to the unit will be initialised.  

 

When the search is carried out for the first time a hardware selection dialog will appear so 

that you can select the unit with which the PC should connect. (e.g. in case you use 

multiple starter modules or base modules at the same time on one PC). Select an entry 

from the list and click OK: If this list is empty, then no Starter or Base Module is 

connected to your PC. 

 

The software will now run a search for any attached dosing units and identify them 

(Figure 6). 
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Figure 6 - Status Window Initialisation and Search for Dosing Units 

A user panel for all correctly configured dosing units will be superimposed and the dosing 

unit appears in the list of dosing units (section 6.3). 

4.3 Adding Dosing Units 

Certain steps must be taken if you would like to add additional dosing units to the dosing 

system. All dosing units are supplied to you with factory settings. This means that all 

dosing units have the same address. For this reason, it is not possible to immediately 

connect and use all dosing units. Please observe the following steps to add new dosing 

units to the dosing platform. 

 

 

NOTICE 

Risk of incorrect configuration and damage to the dosing units! 

Only add one additional module (single module or double module) to your 

system and configure this before you add more modules. 

 

(1) In the "Setupò menu, please select the "Add Dosing Unitò menu item in order to 

configure your connected dosing unit and for the software to recognise this. 

A dialog will appear, follow the instructions in the dialog step by step: 
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Figure 7 - Add Dosing Unit Dialog 

(2) Switch your dosing platform off. 

 

 

(3) Now connect the next module to your dosing platform as described in the hardware 

manual and don't forget to attach the terminating plug to the last dosing unit. 

 

(4) Switch the dosing platform on again and click OK. 

 

 

NOTICE 

Risk of incorrect configuration and damage to the dosing units! 

Only one non-configured dosing unit (starter axis, single axis, or double axis) 

with default values can be connected to the dosing platform (initial 

connection). 

 

The software will now configure and add the units independently. To begin with a search 

is made to detect dosing units that have already been configured and connected. When 

the search is carried out for the first time and several Starter or Base Modules are 

connected with the PC, a hardware selection dialog will appear in order for you to select 

the unit with which the PC should connect. Select an entry from the list and click OK: If 

the list is empty, then no Starter or Base Module is connected to your PC. No hardware 

 

NOTICE 

Risk of data loss due to switching off in an uncontrolled manner. 

Do not switch off the dosing platform whilst the neMESYS UserInterface 

software is in use, except in an emergency or if the software clearly 

stipulates that this should happen. This is the only way that all settings will be 

correctly saved and that configuration data will not be lost. 
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selection dialog will appear if only one Starter or Base module is connected to the PC. 

If this is the case, the software will connect with the module automatically. 

 

The search will now start. 

 

Figure 8 - Search Dosing Units 

When the search is completed, user panels will be superimposed for all detected dosing 

units. The software will then search for newly connected dosing units with factory 

settings: 

 

Figure 9 - Search for Dosing Unit Using Factory Settings 

When the software has recognised the connected dosing unit, this will be automatically 

configured and will receive a unique unit address in the dosing platform. 

 

On completion of the configuration, the software will conduct a further search in order to 

identify the properly configured dosing units. The newly configured dosing unit should 

now appear with the previously configured units. 

 

When the newly installed dosing unit has been identified, the software will inform you that 

a calibration of the dosing unit is necessary.  
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Figure 10 - Reference Move For New Dosing Units 

Please carry out this calibration by clicking OK to confirm the dialog. During calibration, 

all drives are moved to their lower end position and zero position. 

 

 

NOTICE 

Risk of damaging syringes! 

The system may only be calibrated if there is no syringe installed on the 

dosing unit. 

 

On completion of the calibration, the connected dosing unit is operational and can be 

used by you. If you have purchased further dosing units, please connect the next dosing 

unit with the dosing platform (previously configured units must not be removed); to do so 

and for each further unit repeat steps 1 - 4. Repeat this process until all dosing units are 

connected to the dosing platform and have been configured by the software. 

 

 

IMPORTANT 

The order in which the dosing units are connected and configured is also the 

order that they will be displayed in the software; for this reason do not change 

the order of the dosing units after configuration. 
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4.4 Removing Dosing Units 

 

NOTICE 

Risk of damage when removing the plugged-together dosing units through 

tilting! 

When you remove the dosing unit, ensure that the units are separated from 

each other in as parallel a manner as possible. 

 

Please follow the following steps in order to remove dosing units from your dosing 

platform: 

 

Figure 11 - Remove Dosing Unit Menu Item 

(1) In the Setup menu, select the Remove Dosing Units (Figure 11) menu item, to 

remove a dosing unit from the dosing platform. A dialog will appear - follow the 

instructions step by step: 

 

Figure 12 - Remove Dosing Unit Dialog 

(2) Switch your dosing platform off 
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(3) Remove all dosing units that are no longer required or those you do not wish to use 

at present. 

 

(4) Connect the bus terminating plug into the socket of the last dosing unit of your 

dosing platform. 

 

(5) Switch the dosing platform on again. 

 

(6) Close the Remove dosing units dialog by clicking "OK". A new search will be run in 

order to detect the new configuration and number of dosing units in the dosing 

platform. 

 

 

NOTICE 

Risk of damage with an incorrect configuration! 

Follow the steps above for each dosing unit which you remove. Never remove 

a dosing unit from your dosing platform without following this procedure. 

 

 

NOTICE 

Risk of damage with an incorrect configuration! 

Only remove one dosing unit at a time with the above procedure, repeating 

the entire procedure for each further module that you would like to remove. 

 

 

IMPORTANT 

After removing a dosing unit, place the bus terminating plug into the last 

connected dosing unit again. 
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5 Operating the software 

5.1 Entering numeric values 

5.1.1 Structure of the entry fields 

The software's "Value entry fieldsò are available to input values e.g. volumes and flow 

rates; these are controlled by the simple input and amendment of numeric values. These 

fields have the following structure: 

 

Figure 13 - Value Entry Field Structure 

The following 4 possibilities are available for the input and amendment of values: 

5.1.2 Entry of values 

 
Direct input in the text box 

To begin the input, click the left mouse key in the entry field and enter the value. Valid 

characters are all numbers from 0 ï 9, the decimal separator (dot) and the minus 

character. The input is completed by pressing the return key or by clicking outside the 

entry field. In many cases values are entered (e.g. flow rates) that are dependant on the 

technical conditions (actuators, syringes). Upon completion of the input, the program 

calculates the values that are technically possible. Instead of the value you have entered, 

the display then contains the value calculated by the program. This value will often be 

slightly different to the value entered by you (e.g. input of a flow rate of 10 µl/s will be 

amended by the application to 10.0014 µl/s). 

 

 Using the "toggle switchò to make an adjustment 

Two buttons can be found directly to the right of the text box; these enable an extremely 

precise and fine adjustment of the values. By clicking a button, values can be increased or 

decreased by the smallest technically possible increment. If the button is clicked and the 

mouse key held; the application will begin to run through the values after a short pause. 

This enables an increase of several steps without having to repeatedly press the buttons. 

Label 

Slide control 

Toggle switch 

Text box 
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 Using the "slide control" to make an adjustment 

A button is located next to the "toggle switchò that enables the adjustment of values in a 

similar manner to that of a slide control. To change the values, use the left mouse key to 

click on the button, hold the mouse key down and move the mouse upwards or 

downwards. 

 

Copy and paste 

You can also transfer some of the software values by copying and pasting between the 

individual value entry fields. Using the right mouse key, click in a text box; a menu will 

appear that will enable you to select the desired action (copy, pasteé). 

5.1.3 Multiplication keys 

When using the "toggle switchò or slide control to adjust values, adjusted values will be 

increased by pressing certain keys. The following multiplication keys are available to you: 

 

 
Control key 

If this button is pressed when the slide control / toggle switch is used, the value 

amendment is larger by a factor of 10. This means that a click on the "toggle switch" will 

result in a value amendment 10 x larger than normal. This enables a slightly quicker 

value amendment. 

 

 
Shift key 

If this button is pressed, the value amendment is larger by a factor of 100. This enables a 

quicker value amendment over a larger range. 

 

  +   
Shift key + control key 

If both these buttons are pressed together, the value amendment is larger by a factor of 

1,000. This enables a fast run-through of the value range. 
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5.1.4 Value Range 

Values that are entered by you, e.g. flow rates, already have a certain value range that is 

limited by the technical conditions e.g. maximum flow speed, syringe volume. Even when 

inputting values, the entry fields monitor the values to ensure that you do not erroneously 

leave this value range. When the toggle switch or slide control is used to enter values, the 

value adjustment ceases when a value range limit has been reached. If you enter values 

using the keyboard, your input values will be checked upon completion. If the input value 

falls outside the value range, the program will automatically correct the value to the 

maximum or minimum possible value. You will be informed of this correction by a warning 

message (Figure 14). 

 

Figure 14 - Example of a Warning 

5.1.5 Critical Values 

When data entered into the input fields lies within a range that could be classified as 

critical, e.g. very low flow rate, the user is alerted to this by a red colouring of the text 

(Figure 15). Red coloured data in the input fields are valid values, but also fall within a 

range where the fulfilment of certain requirements, parameters or limit values, e.g. a 

continuous flow, cannot be guaranteed. 

 

Figure 15 - Indication of Critical Values (red) 
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6 UserInterface Reference 

6.1 Overview 

 

Figure 16 - Operating Software Overview 

The application for controlling the dosing units gives you a clearly arranged interface for 

selecting, configuring and controlling the dosing units. The user interface consists of the 

following components: 

 

 (1) Menus and toolbar 

 (2) List of dosing units 

 (3) Control panel for each dosing unit 

 (4) List of device errors which have occurred (error history). 

 (5) Status line 
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6.2 Menus and toolbar 

6.2.1 Overview 

The menu bar and toolbar with the main menu of the application are located at the top of 

the application window. Here you will find services and actions that you can use in 

various parts of the application. 

 

Figure 17 - Toolbar 

6.2.2 Menus 

The following menu items are available in the main menu of the application: 

6.2.2.1 Setup 

This menu contains services for the configuration and setup of the dosing platform and 

individual dosing units. 

 
All the dosing units that are currently connected and active are detected. 

 
Adds a dosing unit to the dosing platform and configures it. 

 
Click this menu item to delete dosing units from your dosing platform 

 
Resets the configuration settings of a dosing unit back to the default 

values. 

 Set keyboard shortcuts for activating individual software functions. 

6.2.2.2 Dosing Units 

In this menu, you can change various configuration settings for the selected dosing unit: 

 Configuration of syringe parameters 

 Calibration of the drive of the dosing unit  

 Configuration of the unit for volume values 

 Configuration of the unit for flow rates 

 Enable/disable inverted GUI orientation 

 Switch on the drive unit's power supply 

 Switch off the drive unit's power supply 
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6.2.2.3 View 

You can use this menu to configure the graphical interface, e.g. to display or to hide 

windows. 

 
Shows and hides the list of active dosing units 

 
Shows and hides the error list 

6.2.2.4 Help 

You can access the software's online help from this menu. 

6.2.3 Toolbar 

The toolbar contains the following buttons: 

 

Initialize the connection to the dosing platform and search for dosing 

units 

 

Start several dosing units synchronously 

 

Stop all dosing units 

 

Configure syringe parameters for the selected dosing unit 

 

Configure sensors for the selected dosing unit 

 

Calibrate the drive of the selected dosing unit 

 

Configure SI unit for displaying volume values 

 

Configure the SI unit for displaying flow rates 

 

Start logging the flow rates 
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Load the workspace 

 

Save the workspace 

 

Clear event log 

6.3 List of dosing units 

The list of dosing units displays all the connected dosing units in a clear list format. You 

can place the list freely within the application, i.e. by clicking the mouse in the title bar 

and then dragging the window with the mouse button held down, you can "dock" the list to 

the left, right or lower side of the application or release it as a separate window. 

 

Figure 18 - List of Dosing Units 

By selecting the "Dosing Unit List" menu item in the "View" menu, you can also 

completely hide the list of dosing units. This would be meaningful, for example, if you 

were working with only a few dosing units (1 - 4). 

 

Figure 19 - Show and Hide the List of Dosing Units 

You can select a dosing unit by clicking the list with the mouse. The name of the selected 

dosing unit will be highlighted in green in the operating panel. 
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Figure 20 - Dosing Unit Selected 

If you double-click a dosing unit in the list of dosing units, the operating panel of the 

dosing unit is scrolled into the visible area. This is very useful when you are working with 

many dosing units and often have to switch back and forth between the individual dosing 

units. 

 

The list of dosing units displays the various important parameters of each dosing unit. 

The following parameters are displayed: 

 

Units 

Displays the device ID (1- 32) of the dosing unit in your dosing platform. By clicking on 

the checkbox before the device-ID, you can show or hide the operating panel of that 

dosing unit. If, for example, you have several dosing units, but at the moment are only 

working with 2 dosing units, you can hide all the dosing units not being used from the 

graphical interface. 

 

Description 

Displays the name of the dosing unit that you have assigned to it in the software. 

 

Mode 

The current operation mode of the dosing unit is displayed here. A distinction is made 

between the following operation modes: 

 direct ï Direct control, dosing at a constant flow rate 

  flow profile ï flow profile, dosing at a flow rate that varies over time 

 manual ï Manual control of dosing with the mouse wheel 

 cont. flow ï Generation of a continuous flow with two coupled dosing units 

 

Flow 

Displays the current flow rate of the dosing unit. 

 

Level 

The current fill level of the syringe is displayed here. By colouring the bar, an indication is 

provided whether a reagent is currently  
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 being taken up (  orange) 

 delivered (  blue)  

 or whether the dosing unit is currently inactive (  grey). 

 

Syringe 

The configuration parameters, length and volume, of the syringe used are displayed here. 

6.4 Event Log 

Operation errors of a dosing unit will be stored in the event log and can be read there by 

you. An error in the dosing unit is indicated by red flashing of the status LED and one or 

more entries in the error list. You can also freely place this list in the list of dosing units 

(see section 6.3) and show or hide in the View menu. 

 

Figure 21 - Window Error History 

The errors are chronologically sorted in the list. This means that the most recent error is 

at the top of the list. There are three columns in the event log: 

 

Units 

Indicates the number of the dosing unit that caused the event / error and/or which is in an 

incorrect condition. If you double click the row in the list the operating panel of the relevant 

display will be scrolled into the visible screen section. In the case of errors that cannot be 

attributed to a particular dosing unit or for software faults, this field is not filled out. 

 

Event Description 

In this column you will find a short description of the event or error that occurred. 

 

Event Code 

This column contains an event / error code which you can use for consultation with the 

technical hotline if necessary. 
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You can delete the entire error list by pressing the Clear Event Log icon in the toolbar 

(Figure 22). By deleting the error list the latest error message in the status line of the 

application is also deleted: 

 

Figure 22 ï Deleting the Error List 

6.5 Status line 

The status line contains information about the connection status of the software to the 

dosing platform, the number of connected metering units and the latest error. The error 

shown in the status line is the top entry of the error history (see section 28). 

 

Figure 23 ï Status Line 

Deleting the error list also clears the last error in the status line. 

6.6 Shortcuts 

Using shortcut keys on the keyboard, it is possible to run several commands of 

neMESYS user interfaces. All keyboard shortcuts are available in the menu "Edit 

shortcuts" within the menu "setup" and if necessary they can be customized by the user. 

 

 

Figure 24 ï Edit shortcuts menu 

At the first start of the software, all available keyboard shortcuts are set to a default value. 

To customize a keyboard shortcut, click in the box next to the desired command and 



 

 

 

30  neMESYS Manual - UserInterface Reference 

press a new key sequence. For example, for re-assigning the command "Scan devices" 

to the shortcut CTRL-F, click in the box labeled "Scan devices", then hold down the 

button  and press the button . The command was now assigned to the new key 

combination and can always be used in neMESYS user interface. 

 

If at least two shortcuts are identical, then the following warning  message will appear: 

 

 

Figure 25 ï Warning message 

Any changes of the shortcut keys are stored in the Windows user profile. To restore the 

default hotkeys, click on the button "Default". 
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6.7 Dosing Unit Control Panel 

6.7.1 Overview 

 

 (1) Name of the dosing unit 

 

 (2) Button for group selection 

 

 (3) Status display (LED) of the drive and 

display icon for actual operating mode 

 

 (4) Level indicator 

 

 (5) Valve switching and status 

 

 (6) Regulator for changing the manual 

flow rate with the mouse wheel 

 

 (7) Controls (depending on operation 

mode) 
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6.7.2 Operating panel for high pressure dosing unit 

 

 

If you have connected a high pressure dosing 

unit, the syringe in the level indicator will look 

like a stainless steel syringe.  

 

Additional display elements will be displayed 

in the lower area of the operating panel for 

this pump.  

 

 (1) Pressure gauge 

 

 (2) Numeric pressure display 

 

 (3) High pressure warning message 

 

 (4) High pressure warning sign 

 

 

6.7.3 Name of the dosing unit 

You can assign an individual name to each dosing unit. You can thus identify, for example, 

which fluid is dosed with it or for what purpose the dosing unit is used. To assign a new 

name, please double-click the left mouse button on the name of the dosing unit.  

 

Figure 26 - Change the Dosing Unit Name 

You can assign the new name in the input window that opens (Figure 26). You can end 

the input by pressing the Enter key or clicking the green check mark. 
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IMPORTANT 

The name of the dosing unit is not stored in the device, but on the PC. If you 

use the dosing unit to another PC, you must name it there again.  

 

6.7.4 Status indication of the drive 

The status indication provides information about the current status of the drive of a dosing 

unit. The following operating states are displayed: 

 

   continuously green ï the drive unit is ready for operation 

   flashing red ï the drive unit is in a fault state 

 

A fault state can occur owing to different events, such as reaching the limit switch, 

positioning error, hardware defect or faulty communication. As soon as an error occurs, 

you will be informed about it in a message and the status indicator flashes red. If a drive 

is in a fault state, no more dosing can be carried out with that drive.  

 

At certain error events, such as reaching the limit switch, it is possible to set the drive 

back to an operational state. For this purpose, click the right mouse button on the Status 

LED. In the menu that opens, select the "Set Operational" menu item (Figure 27).  

 

Figure 27 - Resetting the Fault State 

If this action is successful, the status indication of the drive unit glows green continuously. 

If it is not successful, please terminate the application and switch off your dosing platform; 

then switch it on again after about 10 seconds. Then start your application again and 

initiate a search for the connected dosing units. Should the drive unit continue to indicate 

a fault state, please get in touch with cetoni technical support. 
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IMPORTANT 

If a limit switch is reached, you should remove the syringe from the dosing unit 

and carry out a reference move. 

6.7.5 Display of operating mode 

This indicator displays the icon corrsponding to the operating mode. The following icons 

indicate the following operating modes: 

 

 

Direct control ï Dosing of specific volumes, creation of continuous 

flows. 

 

 

Flow profiles ï Change of flow rate over time using pre-configured 

value tables (flow profiles). 

 

 

Manual control ï Interactive, manual control of flow rate using 

mouse wheel and rotary dial in control panel. 

 

 

Continuous flow ï Creation of continuous flows over very long 

time periods by coupling two dosing units. 

 

6.7.6 Syringe level indicator 

6.7.6.1 Overview 

The level indicator of the syringe always shows the current position of the drive unit and 

hence the current filled level of the syringe used. In addition, the current movement of the 

dosing unit is indicated by colouring the syringe. The following colours are possible: 

 

 

Grey 

The drive unit is currently inactive. 

 

 

Blue  

The piston of the syringe is being moved towards the syringe 

clamping (reagent delivery). 

 

Orange 

The piston of the syringe is being moved away from the syringe 

clamping (reagent take-up). 

 

This coloured indication of the direction of movement is also used in other parts of the 

software (e.g. in the list of dosing units ï section 6.3). 
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IMPORTANT 

The colouring of the syringes is especially helpful for recognising the 

movement direction when flow rates are very low, as it is very difficult to 

recognise a change in the position of the syringe piston. 

 

The thickness of the syringe indicates the approximate size of the syringe that is currently 

clamped. You should use large flow rates with caution for large syringes, as they can 

quickly give rise to high pressure which can damage the device (valve) or your 

application. 

 

NOTICE 

Risk of the fluid connection technology being damaged by high pressure.  

Never perform a reference move with a clamped high pressure syringe or 

damage may occur due to high pressure.  

 

If you move the cursor above the fill level indicator, a notification window opens to show 

the parameters of the current syringe (Figure 28). The maximum pressure is displayed 

only for high pressure syringes. 

 

Figure 28 - Display Syringe Parameters 

6.7.6.2 Setting the dosed volume 

The fill level indication of the syringe enables a rough setting of the volume that is to be 

delivered. For this purpose, click with the left mouse button in the fill level indication and 

move the mouse up or down with the button held down to select the desired delivery 

quantity. 

 

Figure 29 - Setting the Dosed Volume 
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The volume is then calculated relative to the current position of the syringe piston. If the 

target marking is below the piston, this means a reagent delivery (positive volume value). 

If the target marking is above the piston (reagent take-up), a negative volume value is 

displayed. The target marking can only be set between the two limit values marked in red. 

6.7.6.3 Software limits 

The software limits the path of a syringe with minimum and maximum values in order to 

avoid the syringe being destroyed or the piston being pulled out of the syringe body. These 

values are displayed in the form of two red markings on the fill level indicator (Figure 30), 

and must be defined in the syringe configuration (section 6.8) for each syringe. 

 

Figure 30 - Software Limits 

6.7.6.4 Dual syringe adapter 

If you use a dual syringe adapter, the fill level of 

the dosing unit will display two freely configurable 

syringes (1).  If the module has two valves, the 

software will display this as well (2). 

 

All values such as flow rates, volumes and fill 

levels always refer to the left syringe. An 

additional notification box (3) will inform you of 

this fact. 
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The movement range of the dosing unit is limited by the shortest syringe in the syringe 

adapter (see Figure 31). The software limits (red markings) can be used to limit the 

movement range further. 

 

Figure 31 - Movement Range with Dual Syringe Adapter 

 

IMPORTANT 

When using a dual syringe adapter, all target values and actual values always 

refer to the left syringe. 

 

6.7.7 Valve switching 

6.7.7.1 Overview 

If your dosing unit has a 3-way valve, you can switch the valve in this part of the 

operating panel or configure automatic valve switching. This section also displays the 

valve's switch state. 

 

To toggle the valve, simply click with the left mouse button on the valve icon. You should 

hear a soft click and the representation of the valve should change to the other switch 

state. The current switch state of the valve is indicated by the following two graphics: 

 

 

Blue - Valve is switched to reagent delivery 

 

Orange - Valve is switched to reagent take-up 

 

The coloured marking (orange and blue) corresponds to the colour of the syringe fill level 

indicator. Thus, by means of different colouring (for example, valve orange, syringe blue), it 

can be easily recognized whether the direction of movement of the syringe piston 

corresponds to the switching state of the valve and whether it is necessary to toggle the valve. 
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6.7.7.2 Valve automation 

Valve automation makes it possible to automatically switch the valve. In order to 

configure valve automation, right click on the representation of the valve. 

 

Figure 32 - Configuring Valve Automation 

You can activate or deactivate individual points by clicking on them in the menu 

(Figure 32). 

 

The following configurations are available: 

 

 Automatic Valve Switching ï activates automatic valve switching. The valve will 

be switched as soon as the dosing unit changes direction. If the dosing unit 

begins to dispense, the valve will be switched to the outlet and if the dosing unit 

begins to suck, the valve will be switched automatically to the inlet. 

 

 Inverted Valve Automatic - this setting causes the valve to automatically switch 

in the opposite direction to the dosing unit. This means that when fluid is 

discharged, the valve switches to the inlet. When fluid is absorbed, the valve will 

switch to the outlet. This can be useful if you are taking up fluid very slowly and 

then dispensing it very quickly. The valve can be switched inversely to avoid the 

valve heating up when fluid is being absorbed. This setting has no effect on the 

manual switching of the valve. 

 

 Automatic Valve Turn Off  - this setting causes the valve to power off 

automatically after fluid is absorbed. This prevents the valve from heating up. 
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6.7.8 Manual flow rate control 

The operating panel of every dosing unit has a regulator for manual regulation of the flow 

rate. To regulate the flow rate manually, click the left mouse button on the regulator. The 

green LED starts to glow, showing that manual regulation is active: 

 

 

Manual control active 

 

Manual control inactive 

 

You can now control the flow rate of the corresponding dosing unit by turning the mouse 

wheel. By pressing the mouse wheel or the left mouse button (which deactivates manual 

control, if it is active), the flow rate is immediately set to 0 and the dosing unit drive is 

stopped. 

 

The change in the flow rate that is produced by one click of the mouse wheel can be 

configured in the application. You can open the configuration window by placing the 

cursor over the regulator, right-clicking and selecting the Configure slider increments 

menu item (Figure 33).  

 

Figure 33 - Calling up Configuration of Manual Flow Control 

Move the mouse wheel to put the change to the flow rate in the entry field (Figure 34). 

One click of the mouse wheel corresponds to the value in the flow rate field. 

 

Figure 34 - Configuration of Manual Regulator 
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6.7.9 Pressure indicator (high pressure pump) 

6.7.9.1 Overview 

If the software detects a high pressure injection pump, the operating panel of this pump 

also displays a pressure indicator in the form of a manometer. 

 

Figure 35 - Pressure Indicator (Manometer) For High Pressure Pump 

The value range of this pressure indicator depends on the maximum permitted pressure 

of the high pressure pump. The maximum permitted pressure is limited by the maximum 

power of the drive unit, maximum permitted pressure of the syringe used and the 

pressure limit configured by the user. Limited by these three values, the lowest value is 

the maximum permitted pressure. 

 

The limit value for the maximum pressure is the limit between the yellow and red range 

on the scale in the graphical depiction (Figure 35). If you move the cursor above the 

pressure indicator, the limit value is displayed in a small notification window (Figure 36). 

 

Figure 36 - Display Pressure Limit Value 

6.7.9.2 Configure pressure limit and over-pressure action 

If you right click the pressure indicator, you can configure the pressure limit value and 

over-pressure action in the menu displayed. 

 

Figure 37 - Configure Pressure Limit 

If you select the Configure sensor menu option, a configuration dialogue is displayed. 

maximum permitted pressure 
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Figure 38 - Configuration Dialogue for Pressure Limit / Over-pressure Action 

In this configuration dialogue, you can configure the under- and over-pressure action 

(Underrun Action, Overrun action) (4) and the pressure limit (Pressure Limit) (3). 

Additionally you can also configure the connected pressure sensor with the combo box 

(2). The selection of the sensor type is disabled if a high pressure module is used. 

 

The limit values for the pressure set the minimum and maximum permitted pressure for 

the selected high pressure pump. All pressure values smaller or larger than these limit 

values are considered as under- and over-pressure. If the limit value is exceeded, the 

action configured as the under- or over-pressure action is executed. 

 

The following actions can be configured to achieve the pressure limit value: 

 

 Only warn ï Only a warning message is displayed by the software on the status 

window. This does not affect the dosing process, 

 

 Stop high pressure drive ï The drive unit is stopped but retains its current 

position, i.e. the pressure is not released when a syringe is relieved. As long as 

there is over-pressure in the system, the software can only move the injection 

piston out of the syringe. In this status, it is no longer possible to dose towards 

the syringe any more, as it would lead to higher pressure. 

 

 Disable voltage ï The drive's power supply is disconnected. This means that the 

drive does not exercise any more power on the syringe, the system can relax and 

the pressure is removed. 
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Since up to max. 200 ms can elapse between the time an over-pressure is detected and 

over-pressure action is released, it is advisable to plan an appropriate reserve while 

configuring the pressure limit. This delay may result in pressures that are higher than the 

limit value set; especially for dosing processes with quick movements by the drive unit. 

 

 

IMPORTANT 

Configure the pressure limit with an appropriate reserve to avoid pressures 

that are too high even for quick dosing processes. 

6.7.10 Control elements (depending on operation 
mode) 

In this area, depending on the operation mode or according to the parameters that are to 

be configured, the corresponding control elements are displayed. You can switch 

between the individual operating panels by selecting the corresponding tab (Figure 39): 

 

Figure 39 - Selection of the operation mode-dependent Control Elements 

At the moment, there are operating panels available for direct control (Direct) and 

carrying out flow profiles (Flow Profile). Switching between the individual operating 

elements does not toggle the operation mode of the dosing unit. I.e. while, for example, 

you directly dose a constant flow rate with one dosing unit, you can simultaneously 

generate a flow profile in the operating panel of this dosing unit and edit it, without the 

dosing process being influenced thereby. Only when you start the flow profile or switch 

the operation mode to Flow Profile will the current dosing process end.  

 

The current operation mode is displayed at all times in the list of dosing units 

(section 6.3). 

6.7.11 Inverted orientation 

By selecting the entry inverted orientation in the menu Dosing Units, any dosing units are 

displayed in reverted order with inverted syringes and valves. This option can be useful 

for a better optical relation between the dosing panels and the devices. By selecting this 

option again, all dosing modules will be displayed in the default view. 
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Figure 40 - Inverted orientation activated 
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6.8 Configuring Syringes 

6.8.1 Introduction 

The software allows you to configure and manage your own syringes quickly and easily. 

Using the software to configure and use specific syringes fulfils two tasks: 

 

1. All flow rates and volumes in the software are calculated on the basis of the 

configured syringes. 

 

2. The configured syringe lengths and the set limits restrict the piston's movement. 

6.8.2 Calling up configuration 

The operating software always shows the current flow rate for each of up to 32 dosing 

units. To be able to calculate the flow rate, the program requires the characteristics of the 

syringe used in each case. You must properly configure these values whenever you 

change the syringe.  

 

To do so, right click in the depiction of the syringe on the axis that you wish to configure. 

In the menu that is displayed, select the Configure Syringe menu item. Then choose 

which syringe you would like to configure, as shown in Figure 41.  

 

Figure 41 - Start Syringe Configuration 

Alternatively, you can select a dosing unit in the list of dosing units and click on the Conf.  

Syringe button in the menu bar of the application. Only the first syringe in a multiple 

syringe adapter can be configured in this way. 
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IMPORTANT 

When changing the syringe ensure that any existing flow profile is deleted and 

that the pull-out speed and emptying speed of this dosing unit are reset to very 

low, safe values. 

6.8.3 List of available syringes 

When you choose the syringe, a dialog box is opened (Figure 42), in which you can carry 

out the following steps to select the syringe: 

 

 

Figure 42 - Dialog for Syringe Configuration  

(1) The list view displays all the syringes that you have created in the past. If the list 

contains a suitable syringe, it can be selected and the dialog box closed by clicking 

"Apply Syringe ". Alternatively, you can select a syringe by double clicking it. 

 

(2) If there is no suitable syringe in the list, a new syringe can be created by clicking the 

Create  button. Clicking the Edit button opens a window where you can edit the syringe 

parameters for the marked syringes. By clicking the Delete button, you can delete the 

selected syringe from the list. Deleting is also easily possible by pressing the Del button. 

 

(3) The selection can be ended at any time by clicking Apply Syringe, or cancelled by 

clicking Cancel. 

 

 

IMPORTANT 

The list of available syringes contains pre-configured high pressure syringes. 

You can not delete these syringes. 
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6.8.4 Configure syringe parameters 

If you click on the Create or Edit buttons, the wizard will open to allow you to configure 

the syringe parameters (Syringe Configuration Wizard). Follow the following steps to 

configure the syringes: 

 

 

IMPORTANT 

You cannot configure your own high pressure syringes but rather only use the 

existing high pressure syringes.  

 

 (1) First, enter a unique name for the syringe in the Name (Figure 43) field. When you 

have selected a syringe for editing and only change its name you can create a 

copy of the selected syringe. Click Next to move to the next step. 

 

Figure 43 ï Syringe Configuration Step 1 ï Enter Name 

 

 (2) You should now configure the internal diameter of the syringe. The internal 

diameter of the syringe is required to calculate flow rates and dosage amounts. If 

you do not have the internal diameter you can define it as an alternative via the 

scale length in mm (Scale Length) and the volume it contains in µl (Scale Volume). 

The software calculates the internal syringe diameter from this. Select this step if 

you want to configure the syringe internal diameter (Figure 44). Depending on the 

selection continue the configuration at Point 3a or 3b. Click Next to move to the 

next step. 
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Figure 44 ï Syringe Configuration Step 2 ï Select Method 

 

(3a) Configure the internal diameter of the syringe by stating the scale length and 

volume within this scale length (Figure 45). To do so measure the scale with an 

appropriate measuring tool (slide rule) and take the volume from the scale label. 

Then click Next to move to the next step and continue reading at Point 4. 

 

Figure 45 - Syringe configuration Step 3a - Enter Volume and Length 
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(3b) Configure the internal diameter of the syringe by calculating it with a slide rule. 

Enter the value in the Inner Syringe Diameter field and then click Next to move to 

the next step. 

 

Figure 46 - Syringe Configuration Step 3b - Internal Diameter of the Syringe 

 

(4) Now configure the syringe's piston stroke (Piston Stroke) (Figure 47).. The piston 

stroke is the maximum length which the piston can be moved into the syringe 

without it leaking and fluid coming out. We recommend that you use the length of 

the scale on the syringe as the maximum piston stroke. 

 

Figure 47 ï Syringe Configuration Step 4 ï Piston Stroke 
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If you are using multiple syringes of different lengths in a multiple syringe holder, 

the syringe with the smallest piston stroke will limit the drive's movement range. 

When you have stated the piston stroke, the software uses it and the internal 

diameter to calculate the maximum dose volume (Volume µl ï calculated). 

 

(5) Finally, set the limits or the maximum and minimum syringe fill level (Figure 48). 

This allows you to use two additional software limits to set the limits for the piston's 

movement range.  You can enter these parameters in either microlitres or 

millimetres. If you are using a syringe stirrer, you should use these values to limit 

the movement range. If you enter the value in a unit (e.g. millimetres) the software 

calculates the value of the other unit (e.g. microlitres). 

 

Figure 48 ï Syringe Configuration Step 5 ï Limits 

 

(5) The syringe preview  on the left shows how the syringe is currently configured. The 

width of the syringe changes in line with the internal diameter. The length of the 

syringe changes in line with the maximum piston stroke and the two red markings 

on the syringe indicate the two additional limits. The software's representation of 

the syringe will be based on the preview. 

 

(6) Close the syringe parameter configuration by clicking the Finish button. You can 

cancel the configuration at any time by pressing the Cancel button. You can use 

the Back button at any time to return to the previous configuration step. 
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6.9 Configure Sensors 

For each dosing unit you can configure up to two independent sensors, excepted the high 

pressure module with only one configurable sensor because one sensor is always used 

as a pressure sensor. There are two different types of sensors: pressure- and 

temperature sensors. 

 

IMPORTANT 

Make sure to use dosing modules with sensor hardware and to have the 

sensors configured correctly to ensure that the software operates with the 

correct values. 

 

To configure a sensor just click on the icon for sensor configuration in the toolbar. 

Afterwards a dialog with all sensor settings will appear. 

 

Figure 49 ï Sensor configuration icon 

 

Figure 50 ï Sensor settings dialog 

To configure a sensor correctly please select a sensor type first. You can coose between 

pressure and temperature sensors (1). To delete a sensor via the software please click 

on the red cross icon. In the next step the sensor parameters have to be set. Please 

select the correct sensor from the list (2). If it is not available then select the entry custom 

and enter the correct sensor parameters (3). To limit the value range of the sensor you 

can enter an upper and a lower limit (4). If these values are below or above the limit 
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values then the selected action will be executed. For each sensor one of multiple units 

can be selected (5). To confirm the sensor settings please click on OK. 

 

Figure 51 ï graphical controls for displaying pressure and temperature 
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6.10 Configuring SI Units 

In the case of dosing fluid flows, the flow rates used and the fluid quantities to be dosed 

or already dosed are the important parameters. For optimum customization to the 

respective application, the user can individually configure the SI units to display flow rates 

and volumes for every individual dosing unit. To configure the units, please click the right 

mouse button anywhere in the free area of the operating panel of the corresponding 

dosing unit to open the following menu (Figure 52): 

 

Figure 52 - Selection of SI Unit Configuration 

In the menu, select whether you wish to configure the unit for the volume values 

("Select Volume Unit") or for flow rates ("Select Flow Unit") of this dosing unit. 

6.10.1.1 Configuration of the volume unit 

You can select whether volumes for the 

corresponding dosing unit should be displayed in   

 nanolitres (nl),  

 microlitres (µl),  

 millilitres (ml)  

 or millimetres (mm) 

. 
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6.10.1.2 Configuration of the unit for flow rates 

Flow rates can be displayed in 

 nanolitres per second (nl/s),  

 microlitres per second (µl/s),  

 microlitres per minute (µl/min),  

 microlitres per hour (µl/h),  

 millilitres per minute (ml/min), 

 millilitres per hour (ml/h),  

 or millimetres per second (mm/s) 

. 

 

 

6.10.1.3 Configuration of the unit for pressures 

Pressures can be displayed in 

 Mega pascal (MPa),  

 Bar (bar),  

 PSI (psi),  

 

 

 

 

 

 

 

6.10.1.4 Configuration of the unit for temperatures 

Temperatures can be displayed in 

 Kelvin (K)  

 Degree Celsius (°C)  

 Degree Fahrenheit (°F)  
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6.11 Carrying out a Reference Move 

The drives of the dosing unit are monitored and controlled by a digital positioning unit. To 

calibrate this positioning unit, you can carry out a reference move of the dosing unit. A 

suitable time for this is, for example, when the syringe is being changed, since the 

syringe has to be taken out of the dosing unit for the reference move. During the 

reference move, the dosing unit moves to its lower end position and upon reaching the 

end position, calibrates its zero position.  

 

 

IMPORTANT 

You should always carry out a reference move if you operate the pumps on a 

different PC, as the calibration data is saved on the PC, not the dosing units. 

 

To start a reference move, choose the unit which you would like to calibrate from the list 

of dosing units. Next, right click on the list. This will bring up a pop-up menu. Now choose 

the Reference Move item. 

 

 

Figure 53 - Start Reference Move 

Alternatively, you can also click the right mouse button in the operating panel of the 

corresponding dosing unit and select the Reference Move menu item. 

 

 

NOTICE 

Risk of damaging syringes! 

The system may only be calibrated if there is no syringe installed on the 

dosing unit. 

 

 

NOTICE 

Risk of the fluid connection technology being damaged by high pressure.  

Never perform a reference move with a clamped high pressure syringe or 

damage may occur due to high pressure.  
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6.12 Selecting operation mode 

You can run the dosing units in different operation modes. One operation mode is direct 

control, in which constant flow rates or specific volumes are delivered. In the Flow Profile 

operation mode, the flow rate is altered in a fixed time pattern of 100 ms or a multiple of 

100 ms. The basis for alterations to the flow rate is a previously defined flow profile which 

the software cycles through. The operation mode is activated when you click the button 

for the relevant operation mode on the dosing unit's operating panel (Figure 54). 

 

 

Figure 54 - Display operation mode in the Operating Panel 

The operation mode of the dosing unit is displayed in the list of dosing units in the Mode 

column (Figure 55). You can also see which operation mode is active by looking for a 

green tick in the individual operating panel (Figure 54).  

 

Figure 55 - Display operation mode 

However, if you wish to start several dosing units synchronously, even before pressing 

the Start button, you must set the correct operation mode for all dosing units. For this 

purpose, right click in the list of dosing units on the unit whose operation mode you wish 

to set and in the menu, choose the Select operation mode item to set the operation 

mode. 

 

Figure 56 - Select operation mode 
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6.13 Grouping dosing units 

6.13.1 Overview 

Dosing units can be arranged in groups. Each dosing unit can be included in one of 8 

groups. Certain actions, which are released together, can be specified for each group of 

dosing units. This means, if a certain action is released for a dosing unit (e.g. start 

dosage or take reagent up), then this action will be performed at the same time for all 

dosing units in this group. That makes it possible to control axes synchronously. So you 

can control e.g. multiple dosing units manually by turning the regulator at the same time. 

6.13.2 Specify groups 

The button for group selection is located next to the status indication of the dosing unit: 

 

Figure 57 ï Button for Group Selection 

The current grouping of the dosing unit is indicated by the status of the button: 

 

 Button not pushed and grey 

The corresponding dosing unit is in no group at the moment 

 

 Button pushed and green  

The dosing unit is part of a group. The number of the group is displayed in 

the button. 

 

If you left click the button a menu will appear and you can decide on the group for the 

chosen dosing unit: 

 

Figure 58 ï Menu for Selecting the Group 
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When the dosing unit is part of a group, group actions (section 6.13.3) will be performed 

for all dosing units in one group at the same time. 

6.13.3 Define group actions 

For each of the eight groups individual group actions can be stipulated, which are 

performed for all dosing units at the same time. To open the configuration dialog for the 

group actions, click with the right mouse button on the icon and select Configure Group 

Actions in the menu (Figure 59). 

 

 

Figure 59 ï Menu for Opening the Group Actions 

After selecting the item in the menu a dialog pops up where you can define group actions 

for the selected group. 

 

Figure 60 ï Configure Group Actions 

In the configuration dialog you can select the actions, which are performed for all dosing 

units of the group at the same time. The following actions can be chosen: 
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Manual control Allows the joint control of all dosing units of the group with the mouse 

wheel. 

Start dosing Starting a dosing process starts all dosing units in the group 

simultaneously. (This has no consequences for the gradient operations) 

Stop dosing When pressing the Stop button all dosing units will be stopped 

simultaneously. 

Refill syringe Select this mode to fill several dosing units simultaneously. 

 

Empty syringe This mode initiates the collective complete emptying of several 

dosing units. 

Switch valve This mode makes the common switching of the valves possible.  

 

6.13.4 Example application 

To control e.g. two dosing units manually with the mouse wheel and to move both dosing 

units in opposite directions, proceed as follows: 

 

1. Please select the same group for both dosing units. There should be no other 

dosing units in this group (section 6.13.2). 

 

2. Please configure the Manual control action for both dosing units. 

 

3. Please define a positive value for the adjusting control of one dosing unit and a 

negative value for the other dosing unit. 

 

4. Turning the adjusting control causes a manual change of the speed of the gear 

units in oppositional directions. 
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6.14 Logging the Flow Rates 

6.14.1 Configuring Logging 

If you press the Start Logging button in the toolbar, you can activate and configure the 

logging of flow rates and sensor values: 

 

Figure 61 - Configuration Dialog for Flow Rate Logging 

In this dialog box (Figure 61), you can configure for which dosing units the flow rate and 

the sensor values is to be logged, which event starts the logging and at which frequency 

values should be logged. 

 

All the available dosing units are shown in the list (2). Here you can select the dosing unit 

from which flow rates and sensor values are to be logged. You can use the two buttons 

above the list to select either all or none of the dosing units in the list (1). You can enter 

additional information for this log into "Log Detailsò (3). With the checkbox (4) you can 

determine how logging the flow rates is started. The following options exist for starting the 

logging: 

 

 Manually ï The flow rates start to be logged immediately after pressing the OK 

button. This is meaningful when you have already started your dosing units and 

you subsequently wish to start logging the flow rates. 

 

 Single Start ï This is where logging the flow rates starts, as soon as the dosing 

process is started afresh in at least one dosing unit, i.e. when the start button in 

the flow profile operating panel, in the direct control operating panel or in the 

general toolbar is pressed. 
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 Synchronous Start ï The logging is only started here if several dosing units are 

to be started synchronously, i.e. only upon pressing the start button in the general 

toolbar. 

 

In the "Time Pattern" entry field (5) select the time pattern for the logging. The time 

pattern is a multiple of 100 ms. You can enter the complete filename of the log file into 

the Logfilename (6) entry field ". Alternatively you can click on the yellow folder icon, to 

choose a path and a file name for your log file. End the configuration process by pressing 

the OK button (7) or cancel the input by pressing Cancel. 

 

 

IMPORTANT 

Select as small a value for the time pattern as necessary and as large as 

possible, to keep the quantity of logged values and amount of data as small as 

possible. 

 

 

IMPORTANT 

For each of the selected dosing units the values of the configured sensors (i.e. 

pressure, temperature) are getting logged besides the flow rate. Note that the 

current unit of the sensors is being used. To change the unit please change 

the current unit of the sensor. 

 

You can recognise that logging the flow rates is configured from the fact that the button in 

the toolbar is shown as if it were pressed. As soon as logging starts, the button is 

displayed with a red Stop symbol. The following states of the button are possible: 

 

 

Logging of flow rates not active 

 

Logging of flow rates configured ï wait for trigger event 

 

Logging of flow rates active 

 

When the logging of the flow rates is active, you can stop the logging by pressing the 

button and save the logged values to a file. The logged values are then taken from the 

temporary log file stored in the final log file (Figure 62). 
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Figure 62 - Store Logged Flow Rates 

6.14.2 Format of the log 

The values of the individual dosing units are logged in a list in which the individual 

columns are delimited from one another with tabs (Figure 63). 

 

Figure 63 - Example: Logging Gradient Values 

The log contains a column with the time in seconds and columns with the flow rates and 

sensor values for every dosing unit from which values were logged. The operation mode 

of the dosing unit has no role to play here - it is immaterial whether the dosing unit was 

active, manually controlled or running in gradient operation. The first line of the log 

contains the description of the respective dosing unit in the column headings and the unit 

in which the flow rate for that dosing unit was logged. 

6.14.3 Recovering log data in case of an error 

The values of the dosing units are constantly stored with active logging into a temporary 

file on your hard disk. If the software has been shut down incorrectly by an error, e.g. a 

software fault, a power breakdown or similar, then it is possible to produce a valid log file 

from the temporarily recorded data after restarting the software. Thus valuable results are 

not lost even in such an exceptional case. 

 

To save the temporary data in a valid log file please select the Save logged data item 

from the File menu: 
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Figure 64 - Save Logged Data 

Please select the directory and the file name from the directory overview that appears, 

and confirm the saving by clicking OK. 
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7 Direct Control 

7.1 Overview 

 

Use direct control to control the dosing units interactively. 

You can use it to dose precise amounts of liquids at defined 

flow rates or produce constant fluid flows. 

 

Moreover, the current values for the flow rate, dosed 

volume and fill level of the syringe are displayed in the 

direct control. If you use a high pressure module, the 

pressure sensor will also display the pressure here.  

 

The following operating and display elements are available: 

 

 (1) Toolbar 

 (2) Target values of the dosing unit 

 (3) Actual values of the dosing unit 

 

7.2 Toolbar 

The toolbar contains buttons for starting the dosing procedures. The following buttons are 

available: 

 

 
Start the dosing process with the target values that have been set 

 
Stop the dosing process 

 
Take up reagent ï dosing unit is moved up to the maximum position 

 
Empty syringe ï dosing unit is moved up to the minimum position 

 
Configure continuous flow 
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NOTICE 

Danger of damage to the syringe while emptying! 

When emptying the syringe, the dosing unit is moved at high speed towards 

the lower end position according to how it was configured. 

7.3 Target values 

7.3.1 Selecting the type of dosing 

You can set the type of dosing with the selection boxes on the left side (Figure 65). 

 

Figure 65 - Select the Type of Dosing 

 

The following choices are available: 

 

1. Volume - choose this mode to dose a defined volume at a defined flow rate. 

 

2. Flow - this mode lets you create a constant fluid flow. Dosing will continue until 

an end position is reached or you stop the dosing process yourself.  

 

3. Syringe Level  - this mode allows you to define a syringe fill level to be reached 

at a defined flow rate. 

7.3.2 Setting the flow rate and delivery volume 

To input the flow rate, delivery volume or syringe fill level use the Volume,Flow and  Syr. 

Level value entry fields. For inputting and modifying values, please follow the procedure 

described in section 5.1. Setting the target values does not immediately result in starting 

the drives or changing the current flow rate. Only when a dosing process starts are the 

new values transferred to the dosing unit by pressing the Start button in the toolbar. 
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If you wish to dose a certain volume, you must input the values for the volume to be 

dosed and the flow rate. The volume value is entered relative to the current position of 

the syringe piston. This means, for taking up reagent (aspirating), enter a negative 

volume and for delivering reagent (dispensing), a positive value. In this operation mode, 

the flow rate is always a positive value and marks at what flow rate the reagent take-up/ 

delivery should take place. 

 

In order to produce a continuous fluid flow, only the flow rate is required, and the volume entry 

field is blocked for inputs. In this operation mode, the flow rate can be positive as well as 

negative. A negative value marks reagent take-up and a positive value reagent delivery. 

 

If you wish to reach a precise syringe fill level, you can input the values for the syringe fill 

level and the flow rate. The syringe fill level must be a positive value between the 

minimum and maximum value of the syringe fill level (see section 6.8 - Configuring 

Syringes). In this operation mode, the flow rate is always a positive value and marks the 

flow rate used for reagent take-up/ delivery. 

 

 

NOTICE 

There is a risk of damaging the valve or fluid connections 

High flow rates can give rise to very high pressure which can lead to the valve, 

fluid connections or your application being damaged.  

 

If you use very small flow rates, you may be working in a critical range. In this critical 

range the generation of a pulsation free fluid flow can not be guaranteed. If you enter flow 

rates which lie in this range, the value in the input field turns red. 

 

Figure 66 ï Display of Critical Flow Rates (Target Values) 

This case occurs frequently if you try to achieve very small flow rates by syringes with a 

large internal diameter. For the generation of these small flow rates the drive unit must 

work at a very low frequency range. In order to leave this range and to achieve the 

desired small flow rate, you should use a syringe with a smaller inner diameter. 

 

 

IMPORTANT 

Choose syringes with the smallest internal diameters when dosing small flow 

rates in order to guarantee pulsation free dosing. 
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7.4 Actual values  

The current values reported by the device are displayed in this area. The Flow field 

indicates the flow rate that is realized by the dosing unit at the time. The Volume field 

displays the volume that has been delivered since the dosing unit started last time. If the 

drive is stopped and started afresh, the actual value for the delivered volume is reset to 0. 

The Syr. Level field displays the current level of the dosing unit in the configured SI 

volume unit. 

 

Also for actual values critical flow rates will be displayed in red in the value field. In this 

case the use of smaller syringes for generating pulsation free fluid flows is recommended. 

 

Figure 67 ï Displaying Critical Flow Rates (Actual Values) 
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8 Flow profiles 

8.1 Overview 

 

 (1) Toolbar 

 (2) Time scale 

 (3) Fluid profile (list of fluid 

rates)  

 (4) Valve switching list 

 (5) Display of elapsed time 

 

Flow profiles make it possible to run 

through a list of flow rates in a 

particular time pattern and thus 

implement certain changes in the 

flow rate over time (flow profiles). 

The time pattern can be freely 

selected as a multiple of 100 ms.  

 

You can individually configure, for 

all dosing units, both the individual 

flow rates as well as the number of 

cycles that a flow profile should run 

through.  

 

With the help of flow profiles you can create a continuous fluid flow with 2 dosing units 

mutually dispensing and taking up reagent. 

8.2 Toolbar 

 
Start a flow profile 

By pressing this button, you can start the flow profile for this dosing unit. The profile is 

then run through in the set time pattern. 
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Stop the flow profile 

Press this button to abort the processing of the flow profile and to stop the dosing unit. 

 

 
Generate mathematical flow profile 

Pressing this button opens a new window in which you can input all the parameters for 

generating a flow profile on the basis of a mathematical function. 

 

 
Insert new value in the flow profile 

This button inserts a new value in the list of gradient values. The value is inserted before 

the currently selected value in the list. 

 

 
Delete value from flow profile 

To delete an individual value from the fluid profile, please click this button. 

 

 
Save the flow profile 

You can use this button to save the flow profile of a dosing unit. On clicking the button, a 

Save As dialog box is opened. Select the location for saving the flow profile and assign 

a filename. 

 

Figure 68 ï Save Flow Profile Dialog 

Then press Save to save the flow profile to the file.  

 

Loading and saving flow rates is a simple method of copying flow rates from one dosing 

unit to another. To do so, save the profile of one dosing unit and then load them 

into another. 

 

 
Load the flow profile 
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Press this button to load a flow profile. When you choose this action, a file selection 

dialog opens that supports you in selecting the file with the flow profile. You now have the 

option to load a flow profile that you have saved previously (file extension .nfp) for the 

current dosing unit. Here, you can also load a list of values that you have generated 

yourself (for example, with Microsoft Excel), if the list has the correct format. 

 

When a flow profile is saved, the flow rates are saved. When you later try to load the flow 

profile again, the following warning message may be displayed: 

 

Figure 69 ï Warning: Flow Rates When Loading Gradient 

This is the case, for example, if, in order to generate a flow profile, you have used a 

syringe with a greater inner diameter than the syringe that is configured at the moment for 

this dosing unit. With this smaller syringe, it is then not possible to realize the greater flow 

rates of the other syringe. In such a case, you should use a larger syringe or generate a 

new gradient. 

 

 
Set number of cycles 

Here, you can set how often the flow profile should be run through. After the number of 

cycles is reached, the dosing unit is stopped. If you set the number of cycles to the value 

0, the flow profile is run through an infinite number of times (till the flow profile is stopped 

manually or an end position of the dosing unit is reached). 

8.3 Graphical representation of flow profile 

8.3.1 Overview 

The graphical representation of the flow profile provides a visualisation of the flow rates in 

the form of a bar chart. The flow rates are shown in the minimum and maximum flow rate 

area. This means that the offset of the function cannot be seen from the graphical 

depiction. The depiction of the values is mainly used to visualise the profile rather than to 

depict the specific individual values. The list consists of three columns. In the first column 

Sec., you can see the time in seconds at which a certain flow rate becomes active. The 

time given is relative to the beginning of the flow profile. 



 

 

 

70 neMESYS Manual - Flow profiles 

 

The second column Flow Values displays the flow profile. Orange values indicate reagent 

take-up (negative flow rates), while blue values indicate reagent delivery (positive flow 

rates). The flow rate is also given as a numerical value on the left margin of this column. 

The value will be displayed in the SI unit for flow rates configured for this dosing unit. 

 

Valve switching instructions are shown in the third and right column. If this column is blank for 

a particular entry, the valve setting is not changed. If this column contains a numerical position 

value, the valve will be switched into the set position at the start of this flow rate. 

 

If the display of the gradients does not completely fit into the drawing area, a scrollbar is 

displayed on the right margin; this scrollbar can be used to show the hidden parts of the display. 

 

8.3.2 Changing values 

If you click the left mouse button in the gradient display, or drag the mouse with the left 

mouse button held down across the display, you can select individual values. If you would 

like to use the toolbar to delete or insert individual values, you can use it to choose the 

corresponding value.  

 

Figure 70 - Selected Gradient Value 

When gradient operation is active, the marked line (Figure 70) always shows the current 

active gradient value. If values outside the visible area are active, the display 

automatically scrolls to those values.  

 

Double-clicking a value in the gradient list selects that value for processing and a window 

is opened for editing the flow rate (Figure 71): 

 

Figure 71 - Setting the Flow Rate for Gradient Values 
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In the window, you can set a new flow rate for the selected gradient value. The following 

control elements are available to you: 

 

 (1) Flow Rate - you can set the flow rate you would like for the entry highlighted 

here. 

 

 (2) Valve Switching - you can set the switching position of the valve in this 

selection list. If you select the No switching item, the valve position will remain 

unchanged. 

 

 (3) Flow Duration - set the duration of the flow here. The minimum time period is 

100 ms. 

 

 (4) Valve - The valve preview indicates the switching position of the valve if you 

alter the value in the Valve Switching  box. 

 

You can end the input by clicking on the button with the green check mark. 

8.4 Generating Mathematical Gradients 

If you press the button for generating mathematical gradients on the toolbar, a window 

(Figure 72) opens, in which you can input all the parameters for generating a gradient on 

the basis of a mathematical function. 

 

Figure 72 - Mathematical Gradient Values 
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Since flow profiles can be repeated cyclically, what you generate here is a period of a 

certain waveform, which is then repeated at a certain frequency. You can change the 

following parameters: 

 

 
Selection of the mathematical function 

Here, select the mathematical function that is used for calculating a period. At present, 

the waveforms sinus, cosine, saw tooth, triangle and rectangle are available. The user-

defined option is also available as the last entry in the list. This is used to generate a flow 

profile with the corresponding period, in which all the values are given the flow rate 0. 

You can then manually edit and alter this profile. 

 

 
Set time pattern 

The time pattern defines the time interval for which the individual flow rates of the flow 

profile are calculated. The minimum value is 100 milliseconds. 

 

 
Setting the period 

The software calculates the number of values in the fluid profile from the time pattern that 

is entered and the period. Then, on the basis of the mathematical function, the 

corresponding flow rate is calculated for every individual flow profile value. 

 

 
Minimum flow rate 

Here, set the minimum flow rate that can be reached during the processing of a flow 

profile. You can also input negative values. Negative values result in a reagent take-up. 

The flow rate is displayed and entered in the unit that was configured for the selected 

dosing unit. 

 

 
Maximum flow rate 

Here, you can set the maximum flow rate that should be reached during the processing of 

the flow profile. Here, too, negative values result in reagent delivery. Here, too, the value 

is input with the configured unit for flow rates. 

 

Your selection of the minimal and maximal flow rate determines the amplitude and offset 

of the mathematical function. The program allows you to set smaller values for the 

maximum flow rate than for the minimum flow rate. This gives results that reflect the 

function on the X-axis. Experiment with the values for minimum and maximum flow rate to 

get an idea of the effects and results. 

 

Pressing the "Calculate" button starts the calculation of the flow profile with the settings 

that you have made for the selected dosing unit. You can recognize the success of the 
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calculation from the fact that the flow profile is displayed in the graphical display and the 

list of flow rates is filled with values. 

8.5 File format of flow profiles 

Flow profiles are not only generated in the application, but also loaded from external 

sources. You can, for example, generate your flow profile in spreadsheet programs, such 

as Microsoft Excel, and then import them into the software. The gradient files are simple 

text files with the *.nfp, file extension that contain a list of values. These files can also be 

generated relatively easily with other applications.  

 

Every gradient list contains the flow rate unit as the first value. The following units are 

allowed: nl/s, µl/s, µl/min, µl/h, ml/min, ml/h and mm/s. The number of cycles follows 

thereafter. All whole numbers equal to or greater than 0 are permitted, whereby 0 stands 

for an unlimited cyclical processing of the flow profile. There follows a list of data records 

that each represent a time period, a flow rate and a value for the valve setting. 

 

The time value should be a multiple of 100 ms. The gradient value is a real value with a 

comma as a decimal point. The value setting is a whole number and is in the range of 0 

to 255. The number 255 corresponds to the No switching command in the software.  

 

An example of a flow profile saved from the program is displayed in Figure 73. The unit 

used is µl/s, the flow profile will be repeated ad infinitum and in the first database a flow 

rate of -19.9999 will be dosed for 500 ms, while the position of the valve will remain 

unchanged (value 255). 

 

Flow rate unit 

 

Number of cycles 

 

 

Value list 

 

Figure 73 - Example of Flow Profile 

To generate gradient lists with Excel, for example, save the table there as a simple text 

file and select the file extension nfp. 
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8.6 Continuous dosing 

You can also use the flow profile in addition with two dosing units by mutual uptake and 

release of reagent and automatic valve reverse to produce a continuous fluid stream for a 

long period. To realize this you should use two dosing units with the same configuration 

(gear, screw thread) or a neMESYS double module. Insert identical syringes into both 

dosing units. One of the two syringes should be completely filled; the other syringe should 

be empty or only partly filled. Attach each syringe to the particular 3 way valve of the 

appropriate dosing unit. In order to realize a mutual uptake and release, proceed as follows: 

 

1. Select the Flow Profile operating profile for the dosing unit with the filled syringe 

and click the button to mathematically generate a flow profile. 

 

 

2. The configuration dialog will appear. Please select the square wave  function 

(Figure 74). In the Time Pattern field, enter the number of seconds that every 

dosing unit should emit the reagent. Now enter a value into the Period field that is 

twice as big as the value in the Time Pattern field. The value in this field will 

define the time for a complete cycle of a syringe (uptake and release). The times 

you have to enter in Time Pattern can be calculated from the fill level in the 

syringe and the desired flow rate. Fill the Max. Flow field with the desired flow 

rate and the Min. Flow field with its negative value. 

 

Figure 74 ï Settings for Continuous Flow - Dosing Unit 1 
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3. Now repeat this entry for the second dosing unit. Make sure you now swap over 

the values for minimum and maximum flow, i.e. use the positive value for the 

minimum flow and the negative value for the maximum flow. This causes the 

second dosing unit to operate in exactly the inverse fashion to the first dosing 

unit. Both flow profiles of both dosing units should look similar to the lists in 

Figure 75: 

 

Figure 75 ï Gradient Lists for Continuous Flow 

4. Please set up the same cycle number for both flow profiles, or choose value 0 for 

both lists for a continual release until the user selects stop. Activate the automatic 

valve switching (section ), set the operation mode for both units to Flow Profile 

and click the start symbol in the main menu panel for a synchronized start of both 

dosing units. The dosing units will now generate a continuous flow by mutual 

uptake and release of reagent. 

 

With this technology it is also possible to produce a continuous flow on the basis of a 

dynamic flow profile. In this case, use an inverted value list of the first dosing unit for the 

second of the two dosing units: in other words, positive values become negative and 

negative values become positive. 
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9 Continuous Flow 

9.1 Introduction 

In the Continuous flow operating mode, you can couple sets of two dosing units with each 

other in the software to create a continuous flow over a long period of time using 

reciprocal reagent uptake and delivery. For this, one of the two pumps doses the 

application with a particular flow rate while the other pump in the meantime takes up 

reagent from the reservoir .  

 

When the dosing pump has emptied the syringe, the software automatically switches to 

the second dosing unit with the full syringe and continues the dosing process with this 

pump. This creates a continuous, uninterrupted flow that you can dose for a virtually 

unlimited period of time with a constant flow rate. 

9.2 Control and Display Elements 

9.2.1 Continuous flow operating mode 

If continuous flow has been configured for a dosing unit, you can recognise this by the 

displayed icon for the continuous flow operating mode in the dosing unit's operating panel 

and the fact that the button with the icon for continuous flow is highlighted in the direct 

control area. (Figure 76). 

 

 

Figure 76 - Display Continuous Flow Operating Mode 

To exit this operating mode, press the button with the continuous flow icon again. This 

places both dosing units in the Direct control operating mode. 

 

As soon as you change the syringe configuration of one of the two connected dosing 

units or initiate a movement of the drive unit (reference move, fill syringes, empty 
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syringes etc.), the  continuous flow operating mode is automatically terminated. In this 

case you have to re-configure all parameters. 

9.2.2 Status indicators for continuous flow 

If continuous flow is active for a dosing unit, the display elements (Cont. Flow State) are 

shown in the operating panel to indicate the status of the continuous flow (Figure 77). 

 

 

Figure 77 -Status Indicators for Continuous Flow 

During this time, the following display elements are visible: 

 

 Remaining time - Remaining time indicates how much time is left in the 

continuous dosing. When this indicator reaches zero, the continuous flow is 

stopped automatically. 

 

 Acc. volume (ml) ï The accumulated dispensed volume indicates the total 

volume in millilitres that was dosed by both pumps up to that time. 

 

 Linked pump ï The linked pump is the second pump that is linked with this 

pump to create the continuous flow. If you double click this field, the pump is 

highlighted in the list of dosing units. 

9.3 Start configuration 

To create a continuous flow, you require at least two neMESYS dosing units with the 

same configuration. Both units must have a valve and the same syringes must be 

installed in both dosing units. 

 

To configure the continuous flow, click the right-hand icon with the blue and orange arrow 

in the toolbar of the direct control's operating panel. (Figure 78). 
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Figure 78 - Configure Continuous Flow 

The dosing unit that you use to open the configuration of the continual flow is the first of 

the two dosing units that are connected with each other. As soon as you have pressed 

this button, a configuration dialog for the configuration of all the necessary parameters is 

displayed . 

9.4 Select second dosing unit 

9.4.1 Selection dialog 

Once you have opened the configuration of the continuous flow, a dialog is displayed that 

guides you through the configuration of all the parameters. First select the second dosing 

unit for the continuous flow from the list of available dosing units (Figure 79).  

 

 

Figure 79 - Select Second Dosing Unit 

The dosing units that are equipped with a valve are now displayed in the list of dosing 

units. Select the dosing unit by clicking the name in the list. Then click the Next button to 

continue the configuration. 
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IMPORTANT 

For the continuous flow you should always select two dosing units that are 

directly connected with each other and shown next to each other in the 

software. 

9.4.2 Possible error or warning notifications 

9.4.2.1 Overview 

To connect two dosing units to each other for the continuous flow, they must both meet 

certain requirements. If these requirements are not met, warning notifications indicate 

that this is the case and you will be unable to continue the configuration. 

9.4.2.2 Different syringe configurations 

The syringe configuration of the two dosing units must be identical, i.e. both syringes 

must have the same internal diameter, the same piston stroke, and the same limits must 

be configured for both syringes. You can ensure this by selecting the same syringe in the 

syringe configuration for both dosing units. 

 

 

Figure 80 - Warning Notification for Different Syringe Configuration  

If the syringe configurations are different, a warning notification is displayed (Figure 80). 

 

If you see this notification, select a different dosing unit or end the dialog by clicking the 

Cancel button. Now change the syringe configuration and restart configuring the 

continuous flow. 
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9.4.2.3 Travel range too small 

In order to obtain ideal results for the continuous flow and to reduce switching between 

reagent uptake and delivery to a minimum, you should use the complete travel range of 

the dosing units, i.e. when you start the configuration of the continuous flow, one syringe 

should be full and the other syringe completely empty.  

 

However, this is not absolutely necessary, i.e. you can also generate a continuous flow 

that does not use the full travel range. But if the travel range is too small, a warning 

(Figure 81) will request that you increase the travel range. 

 

 

Figure 81 - Travel Range Is Too Small Warning 

If you see this notification, select a different dosing unit or end this dialog by clicking the 

Cancel button. Then increase the travel range by pulling a syringe further up and/or 

emptying the other syringe more. Then restart the configuration. 

9.4.2.4 Position not reachable 

All dosing units have minimal differences to their maximum traversing ranges. When you 

have fully pulled up one of the two dosing units (maximum position) then this position 

may be further than the maximum position of the other axis, i.e. one axis can never reach 

the maximum position of the other axis.  

 

If this the case, one of the following warning notifications is displayed (Figure 82). 
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Figure 82 - Maximum Position Not Reachable Warning 

In this case close the dialog by pressing the Cancel button. Now move the raised axis a 

few millimetres towards the zero position to reduce its maximum position. Then restart 

the configuration to enter the other parameters. 

9.4.2.5 Syringe position not at upper limit 

 

Figure 83 - Syringe position not at upper limit 

This message can only appear with the starting mode Both syringes on maximum 

position selected. It indicates that at least one of both syringes is not at the upper limit 
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position. Please use the automatic positioning button or refill the syringe manually until it 

reaches its upper limit. 

9.5 Select starting position 

Before starting the continuous flow one of the following starting positions can be selected: 

Start with different syringe positions: the syringe position of both dosing systems is 

different. The travel range of the continuous flow is defined by both current syringe 

positions. When starting, the syringe with the lower position is getting refilled while the 

other one is dispensing. 

Start with both syringes on the maximum position: both syringes are refilled up to the 

maximum position. The travel rage is defined by the lower and the upper limit of the 

syringes. When starting, one syringe will dispense. When reaching the lower limit this 

syringe is getting refilled while the other one is dispensing. 

 

Figure 84 - Selection of the starting position 

The starting position can be initialized by clicking on the corresponding positioning button. 

After applying the warning message both dosing modules will be moved to the desired 

limit positions. 
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9.6 Configure parameters 

9.6.1 Configure continuous flow rate 

When you have selected the dosing unit and the starting position, the next step is to 

configure the continuous flow rate. The SI unit of the flow rate is the unit that is configured 

for the dosing unit in whose operating panel you have started to configure the continuous 

flow. 

 

Enter the value for the flow rate in the field continuous flow rate (Figure 85). You can set 

the flow rate to minimum or maximum values by pressing the Min and Max buttons. To 

minimize the switching impulse of the pumps there is the possibility to adjust the time for 

acceleration and deceleration during the switching. The value crossover duration defines 

this time. Larger values will cause smooth crossovers to reduce switching impulses but 

will also decrease the maximum possible flow rate. Please note that the native 

acceleration and deceleration values of the pumps are used for starting and stopping the 

continuous flow  

 

Confirm each entry in the entry field by clicking the button with the green check tick. 

 

Figure 85 - Configure Continuous Flow Rate 

When you have completed the entry, click the Next button to move to the next step. 




















