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1. General definitions

1.1 Using these instructions
The first chapter of this manual describes the installation of OpenLAB, followed by 
the system configuration, method setup and status. The Fraction Collector and the 
Injection Module are described in the section on the preparative option.

Additional notes in the left margin support the menu.

Menu options or software commands are set in capitals.

1.2 General information on OpenLAB
OpenLAB® is a laboratory software suite from Agilent Technologies.  
It includes:

 � OpenLAB® Chromatography Data System (CDS)
 � OpenLAB® Electronic Lab Notebook (ELN)
 � OpenLAB® Scientific Data Management System (SDMS)

There are several versions of the OpenLAB CDS software: The EZChrom Edition, 
the Chemstation Edition and CDS 2. The OpenLAB CDS EZChrom Edition (Open-
LAB EE) is the successor of KNAUER‘s ChromGate CDS.

This manual describes the KNAUER extensions for OpenLAB EZChrom Edition.

The KNAUER extensions for OpenLAB EZChrom Edition include the drivers for 
KNAUER devices and additional features such as the KNAUER FRC option and the 
Runtime Settings, as known from ChromGate. The OpenLAB EE is shipped from 
KNAUER on several original OpenLAB EE disks plus one CD with the KNAUER 
extensions.

The “XXXX” number on the KNAUER CD for OpenLAB EE is the internal build 
number (e.g. 5044) and may change if a new build is released. A new build may 
include hotfixes and patches and/or the support of additional devices.

The drivers from KNAUER are only valid for OpenLAB CDS EZChrom Edition from 
version A.04.06. Due to changes in the software, our drivers no longer compatible 
with version A.04.05. Check the Release Notes of the KNAUER drivers for compati-
bility with your OpenLAB CDS.

Please refer to the “CDS_hw-sw-requirements.pdf” on the OpenLAB Shared 
Services Software DVD (Disk 1) for hardware and software requirements, e.g. for 
supported operating systems. A Shared Services Server for Distributed or Networ-
ked Systems must run under Windows Server operating system.

All software, especially virus detection software, must be shut down during the 
installation. For an installation of a workstation, please refer to the “CDS_WS-
InstallationGuide.pdf”. The manuals “CDS_DistribSystem-Installation.pdf” or 
“CDS_NetworkedWS-Installation.pdf” will guide you through the installation of a 
Distributed or Networked System. For the installation of the OpenLAB soft ware for 
Distributed or Networked Systems, you must be logged onto the net work domain 
in which you will be working and the person performing the installation must have 
administrator rights. 

The installer checks if the hardware and software requirements are fulfilled. If the 
requirements are not met, the installation must be confirmed.
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The software runs after installation for 60 days with a startup license. The Open-
LAB Control Panel will inform about the days left. The regular license must be 
created on a special server (subscribenet.com). If you already have an account on 
this server, you can login, register all license authorization code from the software 
package and create the license for your OpenLAB computer. If you don’t have an 
account, first the account must be created; only then the license generation can 
be done.

KNAUER offers to help you with the license creation. KNAUER can create the 
account at subscribenet.com as well as the license in behalf of you. To create an 
account, some personal information must be entered. For creating the Worksta-
tion license, we need your license authorization codes and the OpenLAB com-
puter’s MAC address. For Distributed or Networked Systems also the computer’s 
name is required. KNAUER will create the license file and send it to you. Please 
refer to the “CDS_LicenseInstalla tionGuide.pdf” for assistance installing the licen-
se on your computer.

1.3 Supported devices
The following KNAUER devices are supported.

Device Type

Pumps AZURA® Pump P 2.1L

AZURA® Pumps P 2.1S/P 4.1S

AZURA® Pump P 8.1L  
AZURA® Pump P 6.1L

PLATINblue Pump P-1

Smartline Pump 1050

Smartline Pump 100

BlueShadow Pumps 10P/20P

BlueShadow Pump 40P

BlueShadow Pump 80P
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Device Type

Detectors AZURA® Detector MWD 2.1L

AZURA® Detector UVD 2.1L

AZURA® Detector UVD 2.1S

AZURA® Detector DAD 2.1L

AZURA® Detector DAD 6.1L

AZURA® Detector RID 2.1L/RID 2.1L HighFlow

AZURA® Conductivity Monitor CM 2.1S

PLATINblue Detector MW-1

PLATINblue Detector PDA-1

Smartline RI Detector S 2300/S 2400

Smartline UV Detector S 2520

Smartline UV Detector S 2550

Smartline PDA Detector S 2600

Smartline PDA Detector S 2850

Smartline Conductivity Monitor S 2900

Detectors (continued) Shimadzu Fluorescence Detector RF-20A/Axs  
(FW 0.90 only)¹

KNAUER A/D Converter: IFU 2.1 LAN, IFU 2.1,  
Interface Box IF2, Manager S 5050, M-1

Virtual Detector

BlueShadow Detector 10D

BlueShadow UV Detector 40D

BlueShadow UV Detector 50D

WellChrom UV Detector K-2600

Assistants AZURA® ASM 2.2L

AZURA® ASM 2.1L

Thermometers SIKA MH 3710 Thermometer

Column Thermostats Column Thermostat CT 2.1

PLATINblue Column Thermostat T-1

PLATINblue Column Thermostat T-1 Basic

Smartline Column Thermostat / JetStream

Autosamplers AZURA® Autosampler AS 6.1L

PLATINblue Autosampler AS-1

Autosampler 3950

Autosampler KNAUER Optimas

Valve Drives AZURA® Valve Unifier VU 4.1

KNAUER Valve Drives

Valco/VICI Valve Drives
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Device Type

Fraction collectors KNAUER MultiValve Fraction Collector

Valco MultiValve Fraction Collector

Smartline Fraction Collector S 3050

ISCO Fraction Collector Foxy R1

ISCO Fraction Collector Foxy R2

Buechi C-660

Fraction Collector LABOCOL Vario 2000

Fraction Collector LABOCOL Vario 4000

Fraction Collector LABOCOL Vario 4000 Plus

Virtual Fraction Collector

Injection Module

Flowmeters Bronkhorst Flowmeter

GJC Flowmeter

¹The driver does not support all device specifications. For further information see  
chapter 5.3.7 Instrument Setup – Fluorescence Detector RF 20A/Axs on page 92.



2. Installation
 
First, OpenLAB EZChrom Edition must be installed from the OpenLAB installa tion 
disks. Please refer to the OpenLAB installation manuals on the OpenLAB Shared 
Services Software disk (Disk 1). Once OpenLAB EE is installed, install the KNAUER 
extensions from the separate disk. If autorun is active on your com puter for the 
optical disk drive, the installation screen as seen in the figure below will shown. 
If not, please open the optical disk drive with the Windows Explorer or any other 
installed data manager program.

Fig. 1: KNAUER installer start window

If OpenLAB EE A.04.06 is installed, the update for A.04.06, available using the first 
link, must be installed. Otherwise the license will not work. 

The links allow for installing the KNAUER drivers and extensions,  FRC Addon and 
Generic drivers onto the already installed OpenLAB EZChrom Edition. If required, 
also the KNAUER UHPLC Method Converter can be installed.

Note: For all installation work login with administrator access. Before the installa-
tion, switch off all running programs, especially anti-virus software. In Windows 7 
you have to confirm that the software should be installed.
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2.1 KNAUER drivers and extensions
The KNAUER drivers and extensions installer includes drivers from KNAUER, 
excluding fraction collectors and the injection device, and additionally the exten-
sions as the Runtime Settings and Validation of Integration. Installing the KNAUER 
drivers and extensions allows for controlling all supported KNAUER devices and 
some devices from third-party manufacturers.

1. To install KNAUER drivers and extensions, click on the link Install KNAUER 
drivers and extensions. 

Fig. 2: KNAUER installer start window
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2. The components which should be installed can be selected in the next win-
dow. As default, all components which OpenLAB EE supports are selected. It 
is recommended to leave all components selected. Click on Next to con firm 
the settings. 

Fig. 3: Drivers to be installed

3. In the next window click on Install to start the installation. To cancel the instal-
lation procedure click Cancel.

Fig. 4: Install HPLC KNAUER System

4. A window will open which allows for registration of several required options. 
In the tab AIC leave the option Register Drivers enabled and activate the 
option Add Windows Firewall Exception. 
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5. This will add excep tions in the Windows firewall to prevent that the Windows 
firewall blocks the communication of OpenLAB processes. If a third-party fire-
wall has been installed on your computer, you must set the exceptions manu-
ally. Ask your network administrator for support.  
 
As the AIC name, the name of your computer is inserted. This registration is 
required to allow the com puter to control devices. If you have already created 
an administrator in OpenLAB Control Panel, you must enter user name and 
password and select the domain, if one exists, for access. Click Register AIC to 
execute the settings.

6. A message window will open that reports the successful registration. Confirm 
with OK. 
 

 
Fig. 5: AIC tab with registration for a standalone workstation and mes-

sage win dow with Registration Results

7. Select the tab Global.
8. Enable the option Register CDS permissions. If you have installed a Net-

worked workstation or AIC in a Distributed System, you must enter the Enter-
prise Path in the appropriate field. If you have already created an administra-
tor in OpenLAB Control Panel, you must enter user name and password and 
select the domain, if one exists, for access.Click on Register Global Settings 
to execute the settings.
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9. A message window will open that reports the successful registration. Confirm 
with OK.

Fig. 6: Global tab with registration for a standalone workstation  
and message window with Registration Results

10. Close the registration window with a mouse click onto the upper right cross-
button. The installation will then proceed.

11. The following window will be displayed when the installation has com pleted. 
Click on Finish to finalize the KNAUER drivers and extensions installa tion. 
The KNAUER drivers and extensions have been registered as KNAUER 
HPLC System.

Fig. 7: KNAUER HPLC System has been installed
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2.2 KNAUER Fraction Collectors Addon
If you own a fraction collector supported by KNAUER, you can install the KNAUER 
Fraction Collectors Addon. This option can only be installed if the KNAUER dri-
vers and extensions (KNAUER HPLC System) with the same version number have 
already been installed. 

1. Click on Install KNAUER Fraction Collectors Addon to start the installation.
2. In the next window, the fraction collectors that should be installed can be 

selected. As default, all supported fraction collectors will be selected. Click on 
Next to confirm the window.

Fig. 8: Select devices

3. In the next window click on Install to start the installation. To cancel the  
installation procedure click Cancel.

Fig. 9: Start FRC installation
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4. A new window will be displayed when the installation has com pleted.  
Click on Finish to finalize the KNAUER fraction collectors AddOn installation. 

2.3 Generic drivers installation
The Generic Drivers installer includes drivers for some devices from third-party 
manufacturers. Generic Drivers only allow for limited control; not all device fea-
tures can be supported.

Note: Start OpenLAB by clicking Start · All programs · Agilent Technologies · 
OpenLAB · OpenLAB Control Panel.

2.4 Licensing
Once installed, the OpenLAB EE software runs for 60 days without limitation (“start 
up” license), whereas the regular license must be created online. The software 
delivery includes an authorization code which has to be send together with the 
MAC address of the OpenLAB computer‘s network adapter to KNAUER. If this is 
done, KNAUER can create the license file and send it to you.

Please find on the KNAUER-labelled CD “OpenLAB CDS, KNAUER Instrument 
Drivers” a PDF form (“License Account Information”), which includes all required 
information. Please fill the PDF form with an accordingly program and send it to 
KNAUER. With the Adobe Reader you cannot store the filled form as a PDF. In this 
case, use the .txt file and fill it with a text editor program. 

This license is bound to the network adapter. Once Windows has to be rein stalled 
on your computer, no new license has to be created. The existing license file can 
be used for the same computer again.

2.4.1 Install Licenses for OpenLAB EE

1. To install the license, click Administration · Licenses · Add

Fig. 10: OpenLAB EE License overview

2. Click Browse to select the path. The license file is stored.
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Fig. 11: Add licenses menu

3. Select license file and click Open

Fig. 12: Add licenses menu with license path

4. Click OK, the license has been installed.

2.4.2 Driver Update

A driver update is provided as a full version and will not update your existing 
driver installation. The previous version has to be completely removed from the 
computer before you can install the new version.

To update the drivers, use the supplied instruction. It is highly recom mended to 
create new instruments if the drivers have been updated.
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3. Mobile Control with OpenLAB
To use the Mobile Control in combination with OpenLAB, follow these steps:

1. Turn all main power switches on.
2. Make sure that all devices are connected to a Wi-Fi router safely.
3. Start the OpenLAB EE software
4. Open an already configured instrument or create a new one and open it.
5. Start the Mobile Control.
6. Create a system configuration in the Mobile Control. Press the <Save> but ton 

on the Mobile Control to establish the connection to the devices.
If a program of the Mobile Control is running, it is possible to configure the system 
with OpenLAB but it is not possible to open the instrument and to load a method. 
This is only possible if the program of the Mobile Control has ended.

Every Mobile Cotrol version requires a minimum driver version of KNAUER  
drivers for OpenLAB. Refer to the Mobile Control Release Notes for appropriate 
information.
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4. Setup and control of KNAUER HPLC sys tems
This manual contains detailed information on the use of the OpenLAB EZChrom 
Edition instrument control software option for the KNAUER Instru ments.

It contains information on how to configure, set up and run KNAUER devices in 
OpenLAB EE.

This manual is intended to be a supplement to the general OpenLAB Chroma-
tography Data System documentation and contains information specific to the use 
of the optional KNAUER instrument control option.

4.1 The OpenLAB Control Panel
The OpenLAB Control Panel allows for administrating the software

 � Creating new Projects, Users and Instruments
 � Configuration of Instruments
 � Showing the System Activity Log
 � Attaching Printers
 � Installing Licenses

 
Legend:
1 Toolbar

2 Navigation 
Panel

3 Information 
Bar

Fig. 13: OpenLAB EE Control Panel

4.2 Creating a project
Without a project, an instrument cannot be opened. It is recommended, to create 
the project first, then the instrument. 

The Projects pane is used to add, edit, or remove projects in the Control Panel. A 
project is a set of directories to store related methods, data, sequences, results, 
and templates. Project Groups can be used to arrange projects to match your 
organization.

2

1

3
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4.3 Overview of Instrument Control
The instrument control option for the KNAUER HPLC System enables you to enter 
instrument control parameters that become part of the method. The parameters 
are then executed in real time when samples are acquired using the data system. 
The software allows you to set and control parameters as pres sures, flows and 
gradients for pumps, data rates, wavelengths and scans for detectors, injection 
parameters for autosamplers on the KNAUER HPLC System, and monitor these in 
real time. 

4.4 Configuration – Device Communication Port 
Some devices have two communication ports on the rear panel for controlling the 
device via the computer. One is an RS-232 port, also called serial or COM port; 
the other is an Ethernet port, also called LAN (Local Area Network). Other than the 
KNAUER valve drives, for all other devices the desired communication port must 
be defined in the device. Please pay attention to the corresponding notes in this 
manual and refer to the device’s manual for more information about how the desi-
red communication port must be configured. 

Note that for some devices the functionality depends on the selected communica-
tion port. The KNAUER IFU 2.1 Interface Box only has a USB connector. The IFU 2.1 
has a build-in USB-to-serial converter. Therefore, an RS-232 port will be used 
for the communication. If the IFU 2.1 is connected to the computer, check in the 
Windows Device Manager for the used port number (cate gory Ports - USB COM 
Ports). The IFU 2.1 USB-to-serial converter requires a driver for proper functiona-
lity. The driver can be found on the KNAUER web page or the KNAUER drivers CD 
for OpenLAB CDS.

4.5 Configuring the Interface
In addition to all detectors directly supported in OpenLAB, any detector or sen sor 
producing an analog signal (voltage) which can be digitized with an A/D con-
verter or Interface Box, can be used for data acquisition. You have to config ure 
your data acquisition interface before you can acquire analog data using the data 
system. The KNAUER interfaces can also be used to control other devices by ana-
log or digital output. Refer the manuals of your device and the A/D converter, to 
determine whether the device’s output or input signal is compatible with the A/D 
converter’s signal input or output.

Interface configuration is accessed through Start · All Programs · Agilent Tech-
nologies · OpenLAB CDS EZChrom Edition · right click on Agilent SS420X Inter-
face Configuration and select· Run as administrator. A window will appear 
displaying several possible interface devices. If you cannot run the configurator as 
administrator, you cannot store the configuration. 

4.5.1 KNAUER Interface Configuration

If you are using either a KNAUER Interface Box IF 2/IFU 2.1 or a Manager S 5050 
or M-1, click on the corresponding icon, and then click Properties or on the instru-
ment icon. A dialog box will appear in which you can configure the Interface Box 
(see Dialog box for configuring the Manager S 5050).

 OpenLAB, Software instructions, V2600-1
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Fig. 14: Selection window for interface configuration

Fig. 15: IFU/Manager configuration window

The KNAUER Interface Boxes and the Manager S 5050 and M-1 require the same 
parameters to be set up. Therefore, the configuration dialogs for these devices are 
nearly identical. Only IFU 2.1 LAN is equipped with a LAN adapter.

Number of boxes: Select the Number of boxes used in the system. OpenLAB sup-
ports up to 4 KNAUER Interfaces of the same type.

Configure box #: Use Configure box # to select the box number you wish to con-
figure. Each box has to be configured separately. 

Serial number: Type in the Serial number of the Interface you are using. The serial 
number is used for the device identification and addressing during serial com-
munications. This serial number should match the serial number of the Inter face 
Box. 
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As the serial number, use the last 5 digits of the KNAUER serial number of the 
device. If the first of these digits is a “0” (zero), enter only the last 4 digits. If you try 
to click OK without a serial number, the following message will appear.

Fig. 16: Error message for missing serial number

Interface: Select from the drop-down list either RS-232 or LAN, depending on the 
A/D converters communication interface. Only IFU 2.1 LAN has a LAN connector. 
If LAN is selected, click on the <...>-button to read out the connected and swit-
ched on IFU 2.1 LAN. A/D converters, connected via RS-232, cannot be read-out 
and has to be configured manually.

COM Port: select the port number for the communication port on your PC to 
which the Manager S 5050, M-1 or the Interface Box IF 2/IFU 2.1 is connected.

Note: The channels of the configured Interface Boxes or Managers can be used 
independently to acquire signals or control devices in different instruments at the 
same time. An instrument is a configuration of a system in OpenLAB. The desired 
channel that should be used in an instrument for the data acqusition (User Defi-
ned Detector) or con trol (Manager/IF I/O) has to be configured in the instrument 
config uration.

Channel: Four data acquisition channels are available by default. However, if the 
50 Hz option for data acquisition is enabled, only channel 1 is available.

Range: Select the Signal Range for the channel chosen from the channel drop-
down list. The choices are +/-2.56 V, +/-1.28 V, +/-0.64 V, +/-0.32 V, +/-0.16 V. The 
Signal Range specifies the maximum analog input voltage to be digitized by an 
A/D converter. Use the Signal Range to optimize the signal-to-noise ratio of the 
measured signal.

Manufacturer and Model: This area is for information purposes only. It con-
tains manufacturing information about the box which may be required in service 
sit uations.

If you try to store a interface configuration without a serial number, an appro priate 
error message appears. In this case, click OK, enter the correct serial number of 
the A/D converter and try again.

Click OK and enter the required settings. The same message will appear if you try 
to close the setup window without an entered serial number.

Note: If the setup is not started with administration access (Run as adminis trator) 
you can not store the configuration.
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4.6 Configuring the KNAUER HPLC system
In order to access commands for control of KNAUER devices, you have to config-
ure them appropriately. An instrument can only be configured, if a project has 
already been created. The Online Help will help creating a project and an instru-
ment. You can also refer to the OpenLAB CDS Users Manual on OpenLAB installa-
tion disk 4. To control KNAUER devices, during the instrument creation the instru-
ment type „Knauer HPLC system“ have to be selected.

Fig. 17: Selecting instrument type KNAUER HPLC System

Note: If you use user accounts in OpenLAB, you must have the right to  
create instruments and projects and to configure an instrument. 

4.7 Instrument configuration

4.7.1 Configuration – KNAUER HPLC system 

For already existing instruments, right-mouse click on the instrument, and select 
the Configure Instrument command or click Configure Instrument in the tool-
bar. The Instrument Configuration dialog will appear, where detectors, pumps and 
further devices for the instrument can be defined.

Fig. 18: Instrument selection window
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Several icons will be displayed in the Available Modules box on the left. Add 
modules to be configured by double-clicking on each, or by clicking once on the 
icon, followed by the green arrow. 

Fig. 19: Instrument selection window with selected items

Auto Configuration: Using the Auto Configuration button, all devices, con-
nected via LAN and switched on, will be automatically added and configured. 

Fig. 20: Auto Configuration start window

All KNAUER devices use a single IP port for LAN communication. Only devices 
with the same IP port as selected in the Auto Configuration window will be found. 
The default IP address is 10001. It can be changed manually in the device’s setup.

We recommend reviewing the configuration of all automatically added devices. 
Devices connected via RS-232 (serial connection) will not be found and have to  
be added manually.

Now configure or review each module (detector, pump, autosampler etc.) sep-
arately. If you try to exit the configuration dialog box with OK and one or more 
instruments are still not configured, an appropriate message will appear. Man ually 
added modules have to be configured (open module for configuration and click 
OK to finish the configuration).

Fig. 21: Example of a message to complete a configuration
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Options: The Options button is used to initiate any optional analysis software for 
this instrument. A list of available analysis options will be presented.

Fig. 22: Analysis options window

Click the box(es) to select the optional software you want to enable for this inst-
rument. SST, Baseline Check and Easy Sequence are included. Additional license 
options like SEC or PDA are required with costs.

4.7.2 Configuration – KNAUER pumps

For each pump in the Configured Modules window, double-click the icon and 
complete the configuration dialog box. Pumps with several interfaces (LAN / 
RS-232) has to be set to the desired interface in their own setup menu. Refer to 
the pump’s manual, chapter Setup menu or Operation, for more infor mation.

Note: For the AZURA® pumps P 2.1L and P 6.1L the configuration settings will be 
transferred into the pump and will overwrite the existing settings. To avoid confi-
guration problems it is strongly recom mended to read out the pump configura-
tion using the  button. If the communication is lost, the pumps will stop after 
30 seconds.

Note: All pumps have to be set internally onto the used communication interface. 
If the Pump S 1050 is controlled by RS-232, in the pump’s own setup the Interface 
must be set to RS-232 and the Baud Rate to 115200. 

Fig. 23: Pump S 1050, P-1 configuration window
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Fig. 24: Pump 10P, 20P, P 2.1S, P 4.1S configuration window

Fig. 25: Pump P 2.1L configuration window

Fig. 26: Pump P 6.1L configuration window

 

Fig. 27: Pump P 8.1L configuration window

 OpenLAB, Software instructions, V2600-1

 Setup and control of KNAUER HPLC sys tems 21



The configuration windows for the other KNAUER pumps are nearly identical.

Name: The name of the selected pump appears automatically. You can enter any 
other descriptive name for the pump. This name will appear on the pump tab 
when the instrument setup or status windows are displayed.

Note: Use a name which is unique within the instrument (configuration). For 
instance for a high-pressure gradient system, all pumps must have different 
names.

Name / Type (accessible for Pumps 10P, 20P, P 2.1S, P 4.1S only): Select the type 
of pump you want to configure from the drop-down list. The choices are 10P, 20P, 
P 2.1S and P 4.1S. The 10P, P 2.1S is the device without the pressure sensor. As 
already described in the Name section above, you have to use different names for 
all of the devices in an instrument (configuration).

 
Fig. 28: Selection options for gradient modes

Gradient Mode: Select the desired gradient mode from the drop-down list. Note 
that for Pumps P-1, S 1050 and P 2.1L the gradient mode have to be correspond 
to the gradient mode set in the pump. The LPG option is not avail able for pumps 
100, 10P, 20P, P 2.1S, P 4.1S and P 8.1L. The Isobar mode is only available for the 
pump P 2.1L, it allows running the isocratic pump at a constant pressure with 
variable flow rate. If a pump P 6.1L isocratic is equipped with a Solvent Selection 
Valve (SSV), the valve has to be enabled. Click on the <...>-button and check the 
check box in the Gradient Options menu.

If a pump P 6.1L isocratic is equipped with a Solvent Selection Valve (SSV), the 
valve has to be enabled. Click on the <...>-button and check the check box in the 
Gradient Options menu.

Constant Pressure Mode: This mode is only available for Pumps P 6.1L and 
P 8.1L. The Con stant Pressure Mode allows running the pump at constant pressure 
with vari able flow rate also in a gradient system. 

Interface: Select from the drop-down list the serial port or network number for 
the communication port on your PC where the instrument is connected. 

The pumps P-1, S 1050, 100, 10P, 20P, P 2.1S, P 4.1S allow for communica tion via 
RS-232 or LAN. Select the interface you want to use for communication with the 
device. The same interface must be set in the pump’s own menu.

For pumps P 2.1L, P 8.1L and P 6.1L only communication via LAN is supported.

RS-232: Select the number for the RS-232 communication port (COM Port) on 
your PC to which the pump is connected.

Pump Con
figuration

Interface
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Note: If the pump S 1050 is controlled by RS-232, in the pump’s own setup the 
Interface must be set to RS232 115200. Refer to the pump’s manual, chapter Setup 
menu for more information.

Fig. 29: Available interfaces pumps S 1050, S 100, 10P, 20P, P-1, P 2.1S, 
P 4.1S

LAN: All LAN-controlled devices can be added and configured automatically 
using the Auto Configuration button on the configuration main window. In addi-
tion to this, you can let the software search for your already connected and swit-
ched-on device from the devices configuration window. 

For this the option Use S/N to identify the instrument must be enabled. Click on 
the  button to start the search for all connected LAN devices of the currently 
configured type. 

Refer the picture below for the information which is displayed for the found 
devices. If more than one is found, all hits will be shown in the window. Select the 
desired device from the shown list. The software will read out infor mation such as 
serial number, pump head and gradient mode from the pump and will fill it auto-
matically into the configuration screen. 

For pumps P-1, P 2.1L and S 1050 the gradient mode can be changed using the 
Config.Service menu, if necessary. Please see the corresponding section below. 
For all KNAUER LAN devices, port 10001 is selected by default.

Do not change this set ting, otherwise no communication can be established. To 
search for an instru ment, the device has to be connected, switched on and has to 
have a valid IP address. Optionally, you can enter the IP address of your device, if 
the option Use S/N to identify the instrument is disabled. 

Note that when the device receives the IP address from a DHCP server, e.g. a rou-
ter, the IP address may change if the device is switched off and switched on again.

Fig. 30: LAN interface dialog
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Note: We highly recommend using the S/N and not the IP address to identify the 
instrument because devices may automatically receive a new IP address when 
reset.

Fig. 31: LAN interface Device Information window

Serial Number: If you have read out the device via LAN, the serial number is 
added automatically. Otherwise type in the serial number of the pump you are 
using. The serial number of network controlled pumps is used for the device iden-
tification and addressing during communication. This serial number must match 
the serial number of the defined pump. If not, an appropriate error mes sage will 
appear when a run is started.

Head: Select the type of pump head you are using from the drop-down list. The 
pump head also has to be selected in the pump menu. The pump head selection 
does not depend on the material of the pump head. The following pump heads  
are available:

Pump Pump head

S 100 10 ml, 50 ml

S 1050 10 ml, 50 ml

10P 10 ml, 50 ml

20P 10 ml, 50 ml

P1 5 ml, 10 ml

P 2.1S 10 ml, 50 ml

P 4.1S 10 ml, 50 ml

P 2.1L 100 ml, 250 ml, 500 ml, 1000 ml

P 6.1L 5 ml, 10 ml, 50 ml

P 8.1L 5 ml, 10 ml

Once you have chosen the pump head, the related information about maxi mum 
flow and maximum pressure is displayed automatically. If you have read out the 
device via LAN, the pump head type is selected automatically.

The Pump P 4.1S can read out the pressure transducer. In case the maximum 
allowed pressure for the pressure transducer is lower than the one for the pump 
head, the lower transducer pressure limit will be set

Pressure Units: Select the pressure units you want to use for the pump from the 
drop-down list. The choices are MPa, bar, and psi. All control pressure fields in 
the pump tab of the instrument method window as well as the instrument sta tus 
window will be displayed in the selected pressure units.

The pressure unit on the pump’s display can be changed for the pumps P-1, P 2.1L 
in the pump’s own menu; all others always show MPa. The pump P 6.1L uses the 
pressure unit selected in the software’s pump configuration.

Pump Con
figuration
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Pmax Limit (P 8.1L only): The maximum pressure limit will be read-out from the 
pump head.

Mixing Chamber (P 6.1L only): Choose the used mixing chamber. The choices are 
<none>, 50 µl, 100 µl., 200 µl,and350 µl. The LPG Cycle Time for the LPG valves will 
be calculated by the pump in regard of the selected mixing chamber volume.

Leak Sensor Sensitivity (P 8.1L, P 6.1L and P 2.1L only): Select the leak sensor’s 
sensitiv ity in accordance with your requirements. The choices are Off, Low, Medi-
um and High.

Config. Service... (P-1, P 2.1L, 1050 only): Click the button Config. Service... to 
enter the Pump Configuration Setup window of the pump. This will only work if 
the pump is connected via LAN.

Fig. 32: Pump Configuration Setup window of pump S 1050, P-1

Read, Write (P-1, S 1050 only): Using the Read button, you can read out the pump 
head and gradi ent configuration. If this is done, also the Write button will be 
active. You can change the settings for pump head and gradient and send these 
settings to the pump using the Write button. 

Note: The pump head cannot be changed if the auto detection for the pump 
head (RFID-based pump head recognition) has been activated. 

For P 2.1L the information will be read out automatically if the Config Service 
window will open. A changed configuration for the P 2.1L will be automatically 
transferred to the pump if the instrument is opened next time.

Components: If a gradient mode is to be configured, all desired channels (com-
ponents) have to be enabled. If for a LPG pump, for example only component A 
is enabled, only channel A is available. For an HPG pump system, all HPG com-
ponents must be enabled in each HPG pump. If, for example a binary HPG is 
configured, the components A and B has to be enabled in both pumps.

Exiting the configuration window with the OK or Cancel button will leave the 
window with the last sent setting.

Note: (S 1050 only) Pressing the OK button will not send any changed  
settings. Pressing the Cancel button will not recover the original settings.

Pressure Sensor (Pump 100 only): If your pump 100 is equipped with a pressure 
sensor, please enable the corresponding check box. For pumps 20P, P 4.1S the 
box is automatically enabled, because these models always have a pressure 
sensor, while models 10P, P 2.1S do not have this component. Here the box is 
disabled.

Pump Con
figuration 
Service

Pump Con
figuration
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Add. Info...: Click the button Add. Info... to enter more detailed description of the 
pump.

Fig. 33: Additional information box

Enter additional information or comments to be printed out when you print the 
instrument configuration.

Note: Without the correct serial number, the communication with the pumps 
cannot be established. 

When complete, click OK to exit the dialog box and return to the instrument confi-
guration icon list.

4.7.3 Configuration – KNAUER Detectors 

The configuration dialog boxes of the supported detectors differ only slightly from 
each other. Differences can be found in Interfaces, lamps and number of channels. 
For detectors with a Leak sensor, an option for the Leak sensor sensi tivity is added. 
For DAD detectors the Shutter can be enabled/disabled. There fore, the appearan-
ce of the corresponding detector configuration windows is nearly identical.

The settings for the 50D are similar to the settings for the S 2550, use the descrip-
tions and notes to the S 2550.

Fig. 34: Detector DAD 6.1L configuration window

 OpenLAB, Software instructions, V2600-1

 Setup and control of KNAUER HPLC sys tems 26



Fig. 35: DAD 2.1L configuration window

Fig. 36: MWD 2.1L configuration window

Fig. 37: Detector UVD 2.1L configuration window 
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Fig. 38: Detectors 10D, UVD 2.1S configuration window 

Fig. 39: Detector S 2520 configuration window 

Fig. 40: Detector S 2550, MW-1 configuration window
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Fig. 41: Detector S 2600 configuration window 

 

Fig. 42: Detectors S 2850, PDA-1 configuration windows 

Fig. 43: Detectors S 2300/S 2400 configuration window 

 OpenLAB, Software instructions, V2600-1

 Setup and control of KNAUER HPLC sys tems 29



Fig. 44: Detector RID 2.1L configuration windows

Fig. 45: Detector K-2600 configuration window

Fig. 46: Conductivity Monitor CM 2.1S configuration window 

Fig. 47: Conductivity Monitor S 2900 configuration window 
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Fig. 48: RF-20A/AXS detector configuration window 

Name: Enter a descriptive name for the detector. This name will appear on the 
detector tab when the instrument setup or status windows are displayed. The 
default detector name will be suggested automatically upon selecting the detec-
tor type.

Note: Use a name which is unique within the instrument.

Detector Type: For some detectors, the correct model type can be selected in the 
configuration window. Select the type of detector you want to configure from the 
drop-down list. 

Fig. 49: Detector type selection

For some detectors this field is not accessible because no choices are possible.

Interface / Serial Port: Select from the drop-down list the serial port for the com-
munication port on your PC where the instrument is connected. 

Note: Each device, controlled via RS-232, must be connected to its own COM 
port.

Interface (MW-1, S 2550, S 2520, 10D, UVD 2.1S, K-2600, CM 2.1S only): Select 
the Interface you want to use for communication with the device.

Fig. 50: Available interfaces for detectors MW-1, S 2550, S 2520, 10D, 
UVD 2.1S, K-2600, CM 2.1S 

For detectors UVD 2.1L, DAD 2.1L, DAD 6.1L, RID 2.1L, PDA-1 and S 2850 only 
communication via LAN is supported.

For detectors S 2600 and K-2600 only serial communication is available.

RS-232: Select the number for the RS-232 communication port (COM Port) on the 
PC, onto which the detector is connected.

Network (K-2600 only): The Network number corresponds with the COM port the 
device is connected with.

Detector 
Configura tion

Interface
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Note: If the detectors S 2520 or S 2550 are controlled via RS-232, in the detec-
tor’s own setup the Interface must be set to RS232 115200. Refer to the detector’s 
manual, chapter Setup menu for more information.

Note: The detectors S 2550, MW-1, S 2520 and 10D, UDV 2.1S have a lim ited 
data rate (max. 10 Hz) with a serial (RS-232) connection. The maximum data rate 
for a detector is only available via LAN connec tion for data acquisition, and for the 
detectors MW-1 and 2550 for one acquisition channel.

Note: For the detector S 2600, in the detector’s own setup the CONTROL must 
be set to RS232 binary baud rate 115200. The additional USB or LAN port is not 
functional.

Note: For the detector K-2600, in the detector’s own setup the CONTROL must 
be set to NET, Baud Rate: 9600.

LAN: All LAN-controlled devices can be added and configured automatically 
using the Auto Configuration button on the configuration main window. In addi-
tion to this, you can let the software search for your already connected and swit-
ched-on device from the devices configuration window. For this the option Use 
S/N to identify the instrument must be enabled. Click on the  button to start 
the search for all connected LAN devices of the currently con- figured type. 

If more than one is found, all hits will be shown in the window. Select the desi-
red device from the shown list. The software will read out the information such 
as serial number and will fill it automatically into the configuration screen. For all 
KNAUER LAN devices port 10001 is selected by default. Do not change this set-
ting, otherwise no communication can be established. To search for an instrument, 
the device must be connected, switched on and have to have a valid IP address.

Optionally, you can enter the IP address of your device, if the option Use S/N to 
identify the instrument is disabled. Note that when the device receives the IP 
address from a DHCP server, e.g. a router, the IP address may change if the device 
is switched off and switched on again.

Fig. 51: LAN interface dialog

Channels (available not for all detectors): For multiple wavelength detectors, 
more than one channel can be activated. According to the selected number, the 
channel fields become accessible for editing. The channel name (Chn. Name) will 
be shown later in the method window and in the result reports. Only channels 
which have been activated in the detector configuration, will later be available in 
the method setup for data acquisition.

More ...: You can enter a name for channel 5–8.

Add.Info...(only for K-2600): Click the button Add. Info... to enter a detailed 
description of the detector.

Detector 
Configura tion
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Serial Number: If you read out the device via LAN, the serial number is added 
automatically. Otherwise, type in the serial number of the detector you are using. 
The serial number of network controlled detectors is used for the device identifi-
cation and addressing during communication. This serial number must match the 
serial number of the defined detector. If not, an appropriate error message will 
appear when a run is started.

Y-Axis Units / Y-Axis: Select the units to be displayed on the y-axis of your chro-
matogram from the drop-down list. For the UV detectors the choices are AU 
(Absorption Units), mAU (0.001 AU) or µAU (0.000001 AU). The DAD’s addi tionally 
have the option ADC Counts. For the RI detectors, the only choice is mRIU and for 
the spectrofluorometric detector the units are given as a.u. (arbi trary units) or µRIU. 
For the Conductivity Monitor the choice is mS/cm.

Flow Cell: Enter a description for the flow cell you are using. The description will 
be printed out when you print the instrument configuration. For the DAD 6.1L you 
can choose between 3 mm 2 µl; 10 mm 2 µl; 10 mm 10 µl, 50mm 6 µl, Test cell, 
and Fiber optics. If the detector settings will be read out by using the Auto Con-
figuration or the three dot button, the stored flow cell will be filled. Due to that 
there is no flow cell detection, you can change the flow cell type in the software as 
well in the detector. Make sure, that the installed flow cell type is set correctly in 
the software and in the detector.

Halogen Lamp (not available for all detectors): Check this box when the detec tor 
is equipped with a halogen lamp. If you have read out a detector equipped with 
halogen lamp, the option will not be enabled automatically. Ensure that the cor-
rect lamp type is selected. 

Leak Sensor Sensitivity (UVD 2.1L, RID 2.1L, DAD 2.1L and DAD 6.1L only): Select 
the Leak sensor’s sensitivity in accordance with your requirements. The choices are 
Off, Low, Medium and High.

Shutter Control (Detector S 2850, S 2600, PDA-1 an DAD 6.1L only): The shutter 
allows for a dark current correction and will prevent the fiber optics from going 
blind. Only disable the shutter upon the request of the KNAUER customer sup-
port, e.g., to check if the shutter is defective. 

Port Settings (Spectrofluorometric detector RF-20A/Axs [FW 0.09] only)

Fig. 52: Port setting dialog box

Select the settings using the pull down menus:

Baud Rate: 9600

Data Bits: 8

Parity: Even parity, Odd parity or No parity

Stop Bits: 1 

Port set tings
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Note: The default value for parity in OpenLAB is Even parity. For RF-20A/Axs the 
parity default setting in the device currently is No. Check in the device for the cor-
rect setting. Refer to the description below how to do this.

A proper connection normally is only possible via onboard COM ports. The port 
settings must coincide with the RS-232 parameters set in the detector’s own 
menu. To control the detector via RS-232, the detector have to be set into serial 
mode as described below. The description in the detector’s manual can not be 
applied. 

Before you launch the OpenLAB instrument you have to switch the detector in to 
serial mode.

Configuration  RF20A/Axs

Note: The detector may not work on additionally installed serial (COM) ports. It is 
recommended to connect it with a computer’s onboard COM port.

Press the function key func until the display shows SYSTEM _ Enter to Select. 
Press the enter key. Press function key until the display shows RS-232 PARAM _ 
Enter to select. Press the enter key. Now the settings for the serial interface can 
be reviewed and modified if necessary. To move to the next parameter, press the 
function key.

Baud Rate: 9600

Data Bits: 8

Parity: 2 (means even)

Stop Bits: 1

Note: The COM settings here and in the software must be identical. If, e.g., the 
parity is set to “2”, means even parity, it must be set in the detector’s setup as well 
in the software.

Once all parameters have been reviewed, the display shows RS-232C_Enter to 
Enable. Press the key enter. The display shows RS-232C_Enable for approxi mately 
2 seconds, then the default screen is shown. Now the detector is in serial control 
mode and can be controlled by software. 

If the detector is switched off and on again, it will start again in RS-232 control 
mode. During the boot procedure the RS-232 control mode will be shown very 
shortly on the display.

To switch off the RS-232 control mode, the keys CE und del must be pressed at 
the same time.

Note: The driver for the model RF-20A/Axs only supports the firmware version 
0.90. This firmware is only available through KNAUER. The control (not the driver) 
is compatible with the features of model RF-10Axl and will not support the advan-
ced features of the model RF20A/Axs. Especially the options for data acquisition 
on two inde pendent channels (so called 4 channel wavelength mode) or tem-
pering the measurement cell are not supported. Wavelength scans cannot be 
programmed, executed or stored in a method.

Note: The maximum data rate for the RF-20A/Axs using the serial port, is 5 Hz. For 
higher data rates, the 1 V Integrator Output with a KNAUER interface have to be 
used.
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Note: The detector may not work on additionally installed serial (COM) ports. It is 
recommended to connect it with a computer’s onboard COM port.

When complete, click OK to exit the dialog box and return to the instrument confi-
guration icon list.

4.7.4 Configuration – User Defined Detectors 

The user defined detector can be assigned to any detector or sensor producing 
an analog signal which can be digitized with A/D converters or Interface Boxes. 
Such a detector could be any UV, RI, or fluorescence detector, or some type of 
pressure, flow, or temperature sensor, etc.

To use a KNAUER A/D converter (Interface Box or Manager S 5050 and M-1) it 
must prior be configured; please refer to the chapter„4.5.1 KNAUER Interface 
Configuration“ on page 15. For each user defined detector in the Configured 
Modules window, double-click the icon and complete the configuration dialog 
box.

Fig. 53: User defined detector configuration window 

Name: Enter a descriptive name for the detector. This name will appear on the 
detector tab when the instrument setup or status windows are displayed. Use a 
name which is unique within the instrument.

Model: Select the model of the detector from the drop-down list (planned future 
option).

Serial Number: Type in the serial number of the detector you are using. This 
is only for documentation. The interface does not allow to read-out the serial 
number.

Interface: Select the A/D interface for the detector you have already configured 
(see chapter „4.5.1 KNAUER Interface Configuration“ on page 15) and click the 

 button to set up the acquisition channel.

Fig. 54: Acquisition channel configuration window 

Device number: Select the Device number to which the detector is connected. The 
available choices depend on the global interface configuration as described in 
the chapter „4.5.1 KNAUER Interface Configuration“ on page 15.

Detector 
Configura tion

Interface, Acquisi
tion channel
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Input: Select the acquisition Input of the interface device. The input refers to the 
interface’s channel.

Click OK.

Note: It is not possible to use a channel twice in a system. A data acquisi tion 
channel cannot be used for control commands such as wave length changes.

Y-Axis Units: Fill in the units of your signal to be displayed on the y-axis, e.g. 
microvolt (µV), AU, MPa, etc., depending on the detector type. An interface device 
acquires your analog signal and stores it in µV. If you want to store and to display 
the signal in different units, you have to use the appropriate multiplier (see below).

Y-Axis Multiplier: OpenLAB by default stores a signal in microvolt. If you wish to 
display another unit, enter the conversion factor to be applied. The following table 
shows commonly used y-axis labels and their corresponding multipliers.

YAxis Label YAxis Multiplier

Volts 0.000001

Millivolt 0.001

Microvolt 1

Other Enter a number such that when multi-
plied by microvolt, gives you the 
desired units. 

For example, if you want to label the units, and each unit corresponds to  
5 microvolt of signal, enter 1/5 = 0.2. Also note that the Multiplier also will be used 
for the Y-Axis Offset.

Y-Axis Offset: Type in the correction offset which will be used for the signal recal-
culation. The Y-Axis Offset have to be given in the same units as the Y-axis is labe-
led. Consider the formula:

DU = displayed units

DU = MS * Y-M + Y-O MS = measured signal in µV

Y-M = Y-Axis Multiplier

Y-O = Y-Axis Offset

Note: The Offset is calculated by using the Y-Axis Multiplier. For example: to 
change the Offset by 2 mV if the Multiplier is set on 0.001, a value of 2 000 has to 
be entered for the Offset. Negative Multipliers are allowed.

Add. Info: Click the button Add. Info... to enter more detailed description of the 
detector.

Enter additional information or comments to be printed out when you print the 
instrument configuration.

When complete, click OK to exit the dialog box and return to the instrument confi-
guration icon list. 

Detector 
Configura tion
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4.7.5 Configuration – Virtual Detector 

To configure a virtual detector you have only to open and to close the configu-
ration window without any additional entering. But you can modify the name, 
Y-Axis units and Y-axis multiplier, if desired. The Y-axis multiplier is to correct the 
unit of the signal which will be acquired. It also can be used to amplify if very weak 
signals are to simulate.

 
Fig. 55: Virtual detector configuration window 

Note: To avoid possible signal distortion, the Y-Axis multiplier in the con figuration 
of the virtual detector must be equal to that of the selected data file selected as 
data source.

4.7.6 Detector Connections

If a detector is not supported in OpenLAB, but is equipped with a 1 V Integra tor 
Output, the data can be acquired using an A/D converter, such as the KNAUER 
Interface Box or Manager. Up to four detectors can be connected to the Interface 
Box or Managers S 5050, M-1. The detector connections are prin cipally identical.  
The following description for the Interface Box can also be used for the Managers 
S 5050 or M-1, only the connector positions may differ.

Note: The Manager 5050 or M-1 can only be added, if it includes the A/D conver-
ter card. For using the LPG valves or the degassing unit the Manager has not been 
configured.

Always use a shielded twisted pair cable to connect each detector to the Inter face 
Box. This minimizes electrical noise. Connect the analog output lines from each 
detector you want to acquire data from to one of the four analog connec tions 
labeled Analog in /AN.IN 1 to 4.

Note: After power up, allow 15 minutes for the electronics to stabilize before run-
ning samples that require sensitive measurements.
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Legend:
1 Relay will be used 

auto matically for auto-
zero signal, if a channel 
is selected for data 
acqusi sition, otherwise it 
can be directly control-
led

2 Trigger/Start input

3 0 - 10 V output

4 Analog in to be con-
nected to a detector’s 
1 V integrator output, 
Channels 1 - 4

Fig. 56: Cable connections to the KNAUER 
Inter face Box IFU 2.1

Fig. 57: Cable connections for Manager S 5050 or IF2

If you want your instrument to trigger the start of data acquisition or to per form  
an autozero, you have to connect the trigger signal and autozero connec tions.  
The digital inputs and outputs used for the connections are situated on remote 
connectors adjacent to the Integrator Inputs. Each of the remote con nectors cor-
responds to one of the data acquisition channels. 

Trigger Signal Connections
If you want your instrument to trigger the start of data acquisition on your  
OpenLAB system using the Interface Box, you have to connect a trigger signal 
cable to the Interface Box. The trigger signal should be connected to one of the 
digital input connectors on the rear panel of the Interface Box.

For IFU 2.1, connect one pole of the trigger cable to the connector labeled TTL in 
and the other pole to the next GND connector (digital ground). 

11

22

33

44

 OpenLAB, Software instructions, V2600-1

 Setup and control of KNAUER HPLC sys tems 38



For Interface Box IF2 and Managers S 5050, M-1 connect one pole of the trigger 
cable to the connector labeled DIG.IN / TTL and the other pole to the  
DIG.IN / GROUND connector (digital ground).

Autozero Signal Connections

If your detector has an autozero option and you want to use the feature to zero 
the baseline signal at the start of data acquisition, you must connect an autoz ero 
signal cable to the Interface Box. The autozero signal is connected to one of the 
digital output connectors on the rear panel of the Interface Box. 

For IFU 2.1 connect one pole of the autozero cable to one of the connectors 
labeled Relay NO or Relay NC (normal opened or normal closed; depending on 
your detector) and the other pole to the connector labeled Relay (digital ground). 
If you use a Interface Box IF2 or Managers S 5050, M-1, connect one pole of the 
autozero cable to one of the outer connectors labeled Relay and the other pole to 
the Relay connector between (digital ground). Depending on your detector, use 
either the right-handed connector “normal open” or the left-handed connector 
“normal close”.

Fig. 58: Wiring example Manager S 5050, IF2 and detector

The example shows the connection lines between the Interface Box IF2 or Mana-
ger S 5050, and a detector. If a KNAUER detector is connected via serial RS-232 or 
LAN port, the autozero and the measurement signal are transferred via this con-
nection. The pictures shows only show the principle of connection.

4.7.7 Configuration – Assistant ASM 2.2L

The AZURA® Assistant ASM 2.2L is a modular instrument that allows combination 
of up to 3 devices. The following modules can be included:

 � Pumps P 2.1S, P 4.1S
 � Detector UVD 2.1S
 � KNAUER valve unifier VU 4.1 valves with various ports and positions

Configuration rules:

 � Three pumps are not supported in an Assistant. Pumps cannot run in a HPG. 
An Assistant with two pumps and one detector is not supported.

 � Only one UV detector can be added.
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 � One valve drive can be used as a fraction collector if the KNAUER Fraction Col-
lector Add-on is installed. Cascading of fraction valves is not supported, only 
one fraction valve in an Assistant can be configured. This is also applicable if 
the valves are installed in different Assistant housings or the other valves are 
standalone.

 � All the devices are controlled by only one LAN port, a serial control via RS-232 
is not implemented.

The ASM 2.2L and its modules must be configured separately, either by adding 
the single modules as all other devices of by using the Auto Config. button.

If the ASM 2.2L should be configured manually, add the Assistant ASM 2.2L from 
the list of supported modules, open the configuration window and click on the 

 button from the General tab to search for connected ASM 2.2L. All found 
ASM 2.2L with the included modules will be shown. Select the desired device and 
click Select # to add the Assistant to the configuration. The General tab of the 
ASM 2.2L configuration shows the general information for the Assistant and allows 
for the Analog Output and Leak Sensor configuration. The Config. Info tab lists 
the included modules. The modules must be configured separately. The ASM 2.2L 
as a device is required to setup and use the Leak Sensor, the Analog Outputs and 
the Events from the WAGO connector on the device’s rear panel.

Note: The modules must be configured separately. They will not be configured 
by configuring the ASM 2.2L.

Fig. 59: Assistant ASM 2.2L configuration window, tab General (left), tab 
Config. Info (right)

analog outputs: If the check box for the Analog Outputs is enabled, the Configu-
ration button becomes active.
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Fig. 60: Assistant ASM 2.2L, configuration of Analog Outputs

In Source the configured modules for each position are shown. If an UDV 2.1S 
is configured, the detector signal can be selected, of a pump the pressure. For a 
VU 4.1 no signal can be set. The Scale and the Offset can be set according to the 
required signal.

The manual configuration of the single modules follows the process as descri-
bed for the single devices in the appropriate chapters. Add the single device 
from the list of supported modules, open the configuration window and click the 

 button to search for connected devices. Note that devices, which are modu-
les of an ASM 2.2L, will be shown with a > in front of the name. Additionally the 
serial number of the Assistant and the position of the module in the Assistant 
is shown. Select the desired device and click Select # to add the device to the 
configuration.

4.7.8 Configuration – Assistant ASM 2.1L

The AZURA® Assistant ASM 2.1L is a modular instrument that allows combina tion 
of up to 3 devices. The following modules can be included:

 � Pumps P 2.1S, P 4.1S
 � Detector UVD 2.1S
 � KNAUER valve drives with 2-, 6-, 12- and 16-positions
 � Valco valve drives with 2-, 6-, 8-, 10-, 12- and 16-positions

Configuration rules:

 � Two pumps in the same ASM 2.1L housing are only supported as HPG; both 
pumps have to have the same pump head. Three pumps are not supported.

 � Only one UV detector is allowed.
 � One valve drive can be used as a fraction collector, if the KNAUER Fraction 

Collector Control (FCC) option is installed. Cascading of fraction valves is 
not supported. This is also applicable, if the valves are installed in different 
ASM 2.1L housings.

 � All the devices are controlled by only one LAN port, a serial control via RS-232 
is not implemented.

 � If the pumps are installed in different ASM 2.1L housings, they cannot run in a 
HPG.
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Fig. 61: Assistant ASM 2.1L configuration window, tab General

If one of the devices should not be controlled, it must be removed from the 
ASM 2.1L configuration. There is no option to disable a configured device later  
on in the Method Setup.

The configuration window has four tabs, one for general settings and one for each 
of the three device positions, Left Device, Middle Device and Right Device. While 
the General tab allows for settings for the whole Assistant, the device tabs give 
the option to configure the included devices.

Assistant Name: The name of the Assistant ASM 2.1L appears automatically. You 
can enter any other descriptive name. This name will appear on the Assis tant tab 
when the instrument setup or instrument status windows are dis played.

Note: Use a name which is unique within the instrument (configuration). 

Serial Number: If you have read out the device via LAN, the serial number is 
added automatically. Otherwise type in the serial number of the instrument. 

Interface: The Assistant ASM 2.1L supports LAN connection, only one LAN port 
for all 3 devices is required.

Fig. 62: LAN interface 

As all other LAN-controlled devices, the Assistant ASM 2.1L can be added and 
configured automatically using the Auto Configuration button on the Instru ment 
selection window. All included devices will be recognized and configured. In 
addition to this, you can let the software search for your already connected and 
switched-on ASM 2.1L from the devices configuration window. For this, the option 
Use S/N to identify the instrument must be enabled. Click on the  button to 
start the search for all ASM 2.1L instruments.

Leak Sensor Sensitivity: Select the leak sensor’s sensitivity in accordance with your 
requirements. The choices are Off, Low, Medium and High.

Assistant 
Configura tion 
Gen eral
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Add. Info...: Click the button Add. Info... to enter more detailed description of the 
Assistant.

Fig. 63: Additional information box

Note: If you read out the Assistant device using Auto Configuration or the  
button, you may not configure your Assistant device manually. This is the recom-
mended approach. The automatic configuration eliminates the risk of a faulty 
configuration. Nevertheless, the man ual configuration is possible and will be 
described below. 

As the same modules and settings can be selected in all three positions, the opti-
ons will only be described for the Left Device tab.

Fig. 64: Configuration windows left device tab, device type selection

Device Type: Select the device type that is installed on the left side in the Assistant 
housing, from the drop-down menu.

Pump P 2.1S: If selected, you can choose the Device Name (refer to the device 
name section below), the Gradient Mode (Isocratic, HPG A, HPG B) and the 
Pump ead (10 ml, 50 ml). 

Pump P 4.1S: If selected, you can choose the Device Name (refer to the device 
name section below), the Gradient Mode (Isocratic, HPG A, HPG B) and the 
Pump Head (10 ml, 50 ml). As the pump P 4.1S is equipped with a pressure sensor, 
you can also select the unit for the Pressure Unit (MPa, bar, psi).

Detector UVD 2.1S: If selected, you can choose the Device Name (refer to the 
device name section below) and the Y-Axis Units (mAU, mAU, AU). The Flow Cell 
field allows for entering information regarding the used detector flow cell.

Left Device

Device Type
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KNAUER Valve: If selected, you can choose the Device Name (please refer to the 
device name section below) and the number of position. Ensure to select the cor-
rect number of position. If you select it manually. 2-, 6-, 12- or 16-position can be 
selected. 

For one valve in the Assistant you can check the Use as a Fraction Collector box. 
If selected, there are additional options: You can enter the Vial Volume (ensure 
to enter the correct volume) and setup Tubing and Slv./Peak Recycling (Solvent). 
Refer to the chapter „8.2 Instrument Setup – Fraction Collector“ on page 173 for 
detailed informa tion. 

The Number of Vials is determined by the selected position number of the used 
valve and the Slv./Peak Recycling setup. This number is fixed. If for another valve 
in the Assistant the option Use as a Fraction Collector is already selected, for the 
next valve an error message The fraction collection option is already selected 
for another valve will be shown.

Valco Valve: If selected, you can choose the Device Name (refer to the device 
name section below) and the position number. Ensure to select the correct positi-
on number. If you select it manually 2-, 6-, 8-, 10-, 12- or 16-position can be selec-
ted. For one valve in the Assistant you can check the Use as a Fraction Collector 
box.

If selected, there are additional options: You can enter the Vial Volume (ensure 
to enter the correct volume) and setup Tubing and Slv./Peak Recycling (Solvent). 
Refer to the chapter„8.1.2 Configuration – MultiValve Fraction Collector“ on page 
171 for detailed information. The Number of Vials is determined by the selected 
position number of the used valve and the Slv./Peak Recycling setup. This number 
is fixed. If for another valve in the Assistant the option Use as a Fraction Collec-
tor is already selected, for the next valve an error message The fraction collec-
tion option is already selected for another valve will be shown.

Device Name: The default name corresponds to the selected device type. All 
device names must be unique in an instrument (configuration). Therefore, enter 
different names for the same device types, for instance if a high pressure gradient 
is used. If the configuration is read out by Auto Configuration or using the  
button, the software will name devices from the same type automati cally with 
different names. For valves, a letter in regard to the valve’s position in the Assistant 
will be added, for example a valve in left position will be named “ValveL”. Pumps 
receive an A or B increment for HPG A or B pump. It is possi ble edit the automati-
cally given name as well as the HPG position for the pumps.

Middle Device: As the same modules and settings can be selected in all three 
positions, the options can be found under the Left Device tab section.

Right Device: As the same modules and settings can be selected in all three posi-
tions, the options can be found under the Left Device tab section.

Note: If one of the modules should not be controlled, it has to be removed from 
the ASM 2.1L configuration. There is no option to disable a configured module 
later on in the Method Setup.

If you want to control a pump and a valve of the ASM in an Injection Module, the 
devices have to be controlled separately. There is an option to control it/them 
independently from the ASM module. The procedure is described as follows. All 
configuration must be done manually, the device configuration cannot be read 
out.

Left Device

Middle Device

Right Device
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1. Add the Injection Module and open the configuration screen.
2. Enter a (unique) name for the device. 
3. The serial number must be the same as for the ASM. Instead of the serial 

number you can also use the IP address of the ASM. You must then uncheck 
the option “Use S/N to identify the instrument” to enter the IP address. In case 
you use the IP address instead of the serial number please make sure, that the 
ASM has a fix IP address (manual) and not a dynamic (DHCP). Otherwise you 
may check for the IP address with every start of the ASM.

4. The IP port must be selected as follow: If the IP port of the ASM is 10001 
(default), the IP port of the left hand device in the ASM housing has the IP port 
10002, the middle device 10003 and the right hand device 10004.

5. Manually enter all required configuration data, e.g. pump head or number of 
valve positions. The device configuration cannot been read out by using the 

 button.
6. If a device is configured separately, it must not be configured in the ASM. In 

the ASM configuration select for the mentioned device(s) “None”.
7. If you also use a fraction valve in the ASM along with the other devices for the 

Injection Module, it is recommended to configure it as a MultiValve frac tion 
collector instead of using it as a fraction valve in the ASM. The configura tion 
procedure is the same as described above. In this case please remove the 
ASM completely from your configuration.

Note: If one or more modules of the ASM will be controlled separately, the 
modules have to be removed from the ASM configuration. If all ASM modules will 
be controlled separately, the ASM have to be removed from the configuration.

4.7.9 Configuration – Autosampler

For each system only one autosampler will be accepted. Select the autosampler in 
the Configured Modules window, double-click the icon and complete the confi-
guration dialog box. For the configuration of the Injection Module, refer the FRC 
section, chapter Stacked Injections.

Configuration – Autosampler AS 6.1L, AS 3950, AS1

Fig. 65: Autosampler AS 6.1L configuration window

Note: More than one autosampler can only be controlled in a LAN network, if all 
autosamplers are running with TCP/IP protocol. AS 6.1L will be delivered with 
active TCP/IP, AS 3950 or AS-1 may need to be switched. Ask the KNAUER Custo-
mer Support for more information on how to switch an autosampler from UDP to 
TCP/IP. The autosamplers additionally use IP ports 80, 2101 and 2362.
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The autosamplers AS 6.1L, AS 3950 and AS-1 are based upon on the same device, 
but have some different features as that they address different applica tion areas. 
However, the configuration will be explained in the same chapter; you will find a 
note, if a feature is not available for both devices. Please note that the model 3950 
can either have a RS-232 or LAN interface for communica tion (only one of them), 
the models AS 6.1L and AS-1 are delivered only with a LAN interface.

Autosamplers AS 3950, AS 6.1L and AS-1 have been updated over the time with 
additionally functionality, which depends on the firmware version; the enlarged 
thermostatting range also require a changed hardware. If a feature, available in 
the software, is not supported by your autosampler model, an appropriate error 
message will appear. 

AS 3950/AS 6.1L

Firmware version 1.14: 84+3 vial tray for µ Pick-up;

Firmware version 1.15: 0.1 µl increments for injection volume, tray thermostatiza-
tion 4-40 degrees Celsius (before 22 degrees maximum);

Firmware version 1.16: 108 vial tray, no upper volume limit for µl Pick-up;

Firmware version 1.18: 30 vial tray, 2500 µl syringe available also without Prep 
mode

Firmware version 1.19: 100 µl syringe supported

Firmware version 1.20: extra needle dry step, needle height adjusting for first 
transport aspiration

Firmware version 1.21: 1 000 µl syringe supported, User Defined Programming 
(only supported for AS 6.1L)

Firmware version 1.22: Allows for adjusting of buffer volume and µl pickup

 
AS1

Firmware version 1.02: Tray thermostatization 4-40 degrees Celsius (before 
22 degrees maximum);

Firmware version 1.03: 500 µl syringe supported (now 250 µl or 500 µl syringe 
selectable)

Name: Enter a descriptive name for the autosampler. This name will appear on the 
autosampler tab when the instrument setup or status windows are dis played. Use 
a name which is unique within the instrument.

Serial Number: You have to type in the serial number from the manufacturer’s 
label on the rear panel of the autosampler. Or you can read out the serial number 
using the  button (not available for RS-232 communication).

Interface: Select the interface you want to use for communication with the device. 
Note that the autosampler 3950 can have RS-232 or LAN inter face, but not both 
in the same device. The communication port on the autosampler’s rear panel is 
labeled “Communication”.

Fig. 66: Available interfaces autosampler 3950

Autosam pler Con 
fig uration
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RS-232: Select the number for the RS-232 communication port (COM Port) on your 
PC to which the autosampler is connected.

LAN: All LAN-controlled devices can be added and configured automatically 
using the Auto Configuration button in the Instrument selection window. In 
addition to this, you can let the software search for your already connected and 
switched-on device from the devices configuration window. For this the option 
Use S/N to identify the instrument must be enabled. Click on the  button to 
start the search for all connected LAN devices of the currently configured type. If 
more than one is found, all hits will be shown in the window. Select the desired 
device from the shown list. Configuration information such as Loop, Tubing and 
Syringe volume as well as the tray will be added with the default set tings. Check, 
that these settings match the installed options and correct where necessary. 

All configuration data will be downloaded into the autosam pler if the instrument 
will be opened later. Optionally, you can enter the IP address of your device, as 
long as the option Use S/N to identify the instrument is disabled. Please note that 
in case the device receives the IP address from a DHCP server, e.g. a router, the IP 
address may change if the device is switched off and switched on again.

Fig. 67: LAN interface dialog

Note: If more than one LAN-attached autosampler should be controlled in the 
same LAN network, all LAN-attached autosamplers must running with TCP/IP 
protocol. AS 6.1L will be delivered with activ TCP/IP, AS 3950 or AS-1 may need to 
be switched. Ask the KNAUER Customer Support for more information on how to 
switch an autosampler from UDP to TCP/IP. 

Loop Volume: Enter the volume of the installed loop in µl. If the Prep mode option 
is checked (not available for AS-1), the loop volume is fixed to 10 000 µl.

Tubing Volume: Type in volume of the installed needle and tubing in µl. The valid 
range is 0 - 999 µl. If the original tube is installed, you can find the tubing volume 
on a label on the tube.

Buffer Volume: Type the volume of the installed buffer tubing between syringe 
and injection valve. It can be found on a label on the tube. The tubing will be used 
for calculating rinse volumes. The buffer volume for the model AS-1 is fixed on 
250 µl. The model‘s firmware does not allow to send a changed buffer volume.

Syringe Volume: The supported syringes are depending on the autosampler 
model and firmware version. Syringe volumes of 250 µl, 500 µl, 1 000 µl and 
2 500 µl (2 500 µl not for AS-1) may be available. Always select the syringe, assem-
bled in your autosampler. The 1000 µl syringe is not supported in AS 3950 or 
AS-1. If the Prep mode (not available for AS-1) is enabled, the syringe volume is 
fixed on 2 500 µl.

Tray thermostating: Check this box if you want to control the tray thermostat ing. 
The desired tray temperature can be entered later as part of the instru ment set-
up. The available temperature range depends on the device. Earlier versions only 
allow for cooling while the later versions also allow to heat the tray.

SSV (Solvent Selection Valve): Check this box if you have a solvent selection valve 
installed. 

Interface

Autosam pler 
Config uration
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Prep mode (not available for all autosampler): Check this box if you have the 
preparative instrument installed. In the Prep mode the values for Syringe Volume 
(2500 µl) and Loop Volume (10000 µl)are fixed; as tray the 12 vials or 30 vials tray 
types can be selected. The tubing volume is set to 45 µl. Check the correct volume 
of the tube between the needle and the injection valve on the tube’s label.

Solvent Scheme (AS 6.1L / AS3950 only): Select the connection position of the 
Wash and Transport/Wash #2 bottle on the syringe valve. The label on the auto-
sampler gives you a guide. Since May 2022 the wash bottle is connected to the 
left connection on the syringe valve by default, before that the right connection 
has been used.

Tray...: Click the Tray… button to set up the autosampler tray:

Fig. 68: Tray configuration

Fig. 69: Tray configuration 84+3 vials
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Note: The supported trays depend from the autosampler model and firmware 
version.

Left (Right) tray type: Select the type of the installed tray for both sides. The 
choices are 96-low, 96-high, 384-low, 48 vials, 12 vials, 30 vials, 108 vials and 84+3 
vials. The selection can be different for each tray side. When the Prep mode is 
activated the only available trays are 12 VIALS or 30 VIALS. If the tray types 108 
VIALS, 84+3 VIALS or 30 VIALS is enabled, this choice is for both sides; both trays 
uses the left and right tray side. Only for the tray type 84+3 vials it is possible to 
select a source vial for the transport liq uid in the method setup later. The combi-
nation left tray: 384-low - right tray: 96-high is not allowed.

Plate process order: The vials of the two trays will be processed either in Col-
umns or Rows order.

First Destination Vial: Enable this option if you want to use destination vials. A 
destination vial is required for sample mixing or dilution. Enter the first destina tion 
vial position. For each injection a destination vial will be used for mixing or dilu-
ting. Sample and destination vial positions must not been mixed: The first destina-
tion vial position has to be behind the last sample vial position.

Reagent A(B) Vial: Enable these options if you want to use reagent vials. Enter 
the corresponding vial position. The selected vials will be used for Reagent A vial 
and/or Reagent B vial for all injections.

Reagent C(D): Reagent C and D are not available for all trays. Reagent C and D can 
only be used in User Programs.

Use Mix & Dilute: Enable this option to select for each injection one destination, 
reagent A and reagent B vial (position). This allows a higher number of injec tions if 
a higher volume of the reagent(s) is required. The Mix & Dilute option is only avai-
lable if you have selected the same tray type for left and right. It is not available for 
the tray type 84+3 vials.

Fig. 70: Tray configuration autosamplers 3950, AS-1 with option  
Use Mix & Dilute 

Tray config uration
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KNAUER recommends for the injection method µl Pick-up the tray 84+3 vials (not 
supported in AS-1). This is the best solution for providing the required transport 
liquid. In the autosampler‘s method setup one of the three 10 ml vials can be 
selected for the transport liquid. For all other trays either Wash or Transport bottle 
can be selected. Using one of these bottles requires flushing the complete auto-
sampler system with the liquid, which is time consuming.

Note: All configuration settings will be transferred to the autosampler if the 
instrument is opened. In contrast to other Spark manufac tured autosamplers, the 
configuration data will not be stored per manently into the device and compared 
with your settings. Make sure that the configuration settings are cor rect as the 
device will assume your settings without verification.

When complete, click OK to exit the dialog box and return to the instrument confi-
guration icon list.

4.7.10 Configuration – Autosampler KNAUER Optimas 

Fig. 71: Autosampler KNAUER Optimas configuration window

The configuration of the autosampler KNAUER Optimas has to be equal to the 
configuration programmed in the autosampler. If one or more settings do not 
match, an appropriate error message will be shown in the software if you try to 
control the device.

Name: Enter a descriptive name for the autosampler. This name will appear on the 
autosampler tab when the instrument setup or status windows are dis played. Use 
a name which is unique within the instrument. 

Serial Number: Type in the serial number of the autosampler you are using.

Device ID: Select the device identifier for the autosampler from the drop-down 
list. This has to match the settings of the autosampler being used. To check the 
device identifier for the autosampler KNAUER Optimas, press the SYSTEM, MENU 
and then SERIAL buttons on the autosampler’s keyboard. The default identifier is 
60.

Serial Port: Select the number for the COM port on the PC to which the autosam-
pler is connected. On the autosampler’s rear panel use the port S2 IN to connect 
the autosampler with the computer. It is recommended to switch all DIP switches 
for the port to OFF position for a proper communication.

Loop Volume: Enter the volume of the installed loop in µl. If the Prep mode is ena-
bled, the loop volume is fixed on 10 000 µl.

Autosam pler 
Config uration
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Tubing Volume: Type in the volume of the installed needle and tubing in µl. The 
valid range is 0 - 999 µl. The volume is noted on a label on the tube.

Syringe Volume: Select the volume of installed syringe from the drop-down list. 
The choices are 250 µl, 1 000 µl, and 2500 µl. If the 2 500 µl syringe is selected, 
automatically the Prep mode check box is enabled.

Tray cooling / Prep mode: Check the appropriate boxes if you want to control the 
tray cooling or enable the Prep mode. The desired tray temperature can be ent-
ered later as part of the instrument setup. In the Prep mode the values for Syringe 
volume (2 500 µl) and Loop volume (10 000 µl) and the 24 vial tray type are fixed. 
The tubing volume is set to 45 µl. Please check the correct volume of the tube 
between the needle and the injection valve on the tube’s label.

Tray...: Click the Tray... button to set up the autosampler tray:

Fig. 72: Tray configuration for the autosampler KNAUER Optimas 

Tray Type: Select the type of the installed tray. The choices are 84+3, 96 and 24 vials. 
In Prep mode the tray type is fixed on 24 vials.

Vial Type: Select the type of the vials used. The choices are 2.5 ml and Standard, 
for the 24 vials tray only Standard.

First Destination Vial: Enable this option if you want to use destination vials. Enter 
the first destination vial position. A destination vial is required for sample mixing 
or dilution. Enter the first destination vial position. For each injection a destination 
vial will be used for mixing or diluting. Do not mix the sample and destination vial 
positions. The first destination vial position has to be behind the last sample vial 
position.

When tray configuration is complete, click OK to exit the dialog box and return to 
the instrument configuration window.

When the autosampler configuration is complete, click OK to exit the dialog box 
and return to the instrument configuration icon list. 

Note: The autosampler KNAUER Optimas has to be set in to serial mode to be 
controlled by software. Press the Serial button to switch the autosampler into 
serial mode.

Tray  
config uration
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4.7.11 Configuration – miscellaneous Instruments

Configuration – Switching Valves

The switching valves icon refers to a group of the KNAUER switching valves, the 
Valco/VICI valves icon to the latest VICI valve drives. Each of them has to be con-
figured before using in an instrument method. For the KNAUER valve drives, the 
desired interface (RS-232 or LAN) must not be selected on the device, the used 
port will be identified automatically.

If a switching valve should be used as a fraction collector, please configure it as a 
Multi-valve fraction collector. The fraction collector modules are only avail able, the 
FRC Add-on is installed.

Double-click the icon and complete the configuration dialog box.

Fig. 73: Switching Valves configuration window

Valves Number: Enter the number of valves used in a group. In maximum 32 val-
ves can be configured in this configuration window.

Configure Valve: Select the type of the valve from the drop-down list. All KNAUER 
drives are listed. The VIC/Valco setup only offers the VIC/Valco drive (RS-232).

Valve Type: Select the type of the valve from the drop-down list. The choices 
are 2-, 6-, 12- and 16-positions, and for the Valco/VICI valves additionally 8- and 
10-positions.

Interface: Select the Interface you want to use for communication with the 
device.

Fig. 74: Available interfaces KNAUER Switching Valves

RS-232: Select the number for the RS-232 communication port (COM Port) on the 
PC to which the valve is connected.

Valve  
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LAN: (KNAUER Switching Valves only)

The VU 4.1 has a built-in USB-to-serial converter. Connect the USB connector to 
a USB port of the computer and check in the Windows device manager for the 
installed COM port number.

Fig. 75: LAN interface dialog

All LAN-controlled devices can be added and configured automatically using the 
Auto Configuration button in the Instrument selection window, if the device is 
connected, switched on and has a valid IP address. In addition to this, you can let 
the software search for your already connected and switched-on device from the 
devices configuration window. For this the option Use S/N to identify the instru-
ment must be enabled. Click on the  button to start the search for all connected 
LAN devices of the currently configured type. If more than one is found, all hits will 
be shown in the window. Select the desired device from the shown list. The num-
ber of position will be read out from the selected device.

Optionally you can enter the IP address of your device, if the option Use S/N to 
identify the instrument is disabled. Please note that if the device receives the IP 
address from a DHCP server, for example a router, the IP address may change if 
the device is switched off and switched on again.

Serial Number: Enter the serial number of the valve. If a valve is read-out (LAN-
attached only), the serial number will be added automatically.

Positions: If a valve is read-out (LAN-attached only), the number of position will be 
set automatically. Otherwise select the number of possible positions for this valve.

Names...: In Names menu names for the positions can be entered. Those names 
will be shown in the Method Setup and Status and may help to find the required 
positions, e.g. for column switching valves. For VU 4.1 also the Event box can che-
cked. In such case every time the VU 4.1 switches to the selected position, a pulse 
will be send via the event out. 

For each valve position a name can be entered. This name will be later shown in 
the valve‘s method setup as well as in the instrument status. For VU 4.1 also an 
event can be checked for each desired position. If the valve switches to the selec-
ted position, a pulse will be send to the valve‘s event out. Note that there is only 
one event out. The selected position for an event will be marked with a * in the 
method setup and instrument status.

Names
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Fig. 76: Names

Ports: If a valve is read-out (LAN-attached only), the number of ports will be set 
automatically. Otherwise select the number of ports for this valve.

Valve Name: Enter a descriptive name for the selected valve. This name will appe-
ar on the valves tab when the instrument setup or status windows are dis played. 
Use a name which is unique within the instrument.

Add Valve Info...: Click the button Add Valve Info... to add the valve specific 
description or comments for the selected valve.

Add Info...: Click the button Add Info... to enter a more detailed description of 
the valve group. Enter additional information or comments to be printed out when 
you print the instrument configuration.

When complete, click OK to exit the dialog box and return to the instrument confi-
guration icon list.

4.7.12 Configuration – Managers S 5050, M1, Interface Box 
IF 2, IFU 2.1/LAN

As with user defined detectors, the Manager S 5050, M-1 or Interface Boxes IF 2, 
IFU 2.1 device has to be configured in order to control any user defined instru-
ment (necessary for programmed wavelength control, pump control, switching 
valve control). 

Note: The Manager or Interface box has to be configured first as described in 
chapter „4.5 Configuring the Interface“ on page 15. If only data acquisition, 
degassing module or LPG module (Manager) should be used, this configuration is 
not necessary.

Fig. 77: Configuration window for the Manager S 5050 or M-1, IF 2, 
IFU 2.1

Valve  
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I/O Name: Enter a descriptive name for I/O of the manager. This name will appear 
on the manager tab when the instrument setup or status windows are displayed. 
Use a name which is unique within the instrument. 

Interface: Select the used (and already configured) interface type (Manager 
S 5050 or Manager M-1, IF 2/IFU 2.1).

Device number: Select the device number. The available choices depend on the 
global interface configuration as described „4.5.1 KNAUER Interface Configura-
tion“ on page 15.

Output: Select the channel of the interface in use.

Note: It is not possible to use the cinch (RCA) connector and the remote connec-
tor from the same channel for different instruments. They are not independent 
from each other. 

When complete, click OK to exit the dialog box and return to the instrument confi-
guration icon list. 

4.7.13 Configuration – Thermostat T1, T1 Basic, JetStream, 
CT 2.1

Select the desired thermostat in the Configured Modules window, double-click 
the icon and complete the configuration dialog box. The Smartline Column Ther-
mostat is supported as JetStream.

Fig. 78: Thermostat CT 2.1 configuration window

 

Fig. 79: Thermostat T-1 Basic and Jetstream configuration window

Manager, Inter
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Fig. 80: Thermostat T-1configuration window

Name: Enter a descriptive name for the thermostat. This name will appear on the 
thermostat tab when the instrument setup or status windows are dis played. Use a 
name which is unique within the instrument.

Serial Number: Type in the serial number of the device you are using.

Temp. Units (T-1, CT 2.1only): Select from the drop down list either °C or °F.

Interface: Select the number of the RS-232 communication port (COM Port) on 
the PC to which the column thermostat is connected (JetStream and T-1 Basic). 
Select RS-232 or LAN for communication with the device (T-1).

Fig. 81: Available interfaces column thermostat T-1

RS-232: Select the number of the RS-232 communication port (COM Port) on the 
PC to which the column thermostat is connected.

LAN (T-1, CT 2.1):

Fig. 82: LAN interface dialog

To let the software search for your already connected and switched on device, 
click on the  button to start the search for all LAN-connected devices of the 
currently configured type. For this the option Use S/N to identify the instrument 
has to be enabled. Select the desired device from the shown list. The software will 
read out information such as serial number and will fill it automatically into the 
configuration screen. To search for an instrument, the device must be con nected, 
switched on and must have a valid IP address.

Optionally, you can enter the IP address of your device, if the option Use S/N to 
identify the instrument is disabled. Please note that if the device receives the IP 
address from a DHCP server, for example a router, the IP address may change if 
the device is switched off and switched on again.

When complete, click OK to exit the dialog box and return to the instrument confi-
guration icon list.

Thermo stat Config
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Left Valve / Right Valve: Select the type of the valve from the drop-down list. The 
choices are 6-Port MPos, 8-Port MPos, 10-Port MPos, 6-Port 2Pos, 8-Port 2Pos and 
10-Port 2Pos. The valves for both sides can be different, if the option Column Swi-
tiching Option is not selected.

Column Switching Option: If for both valve positions the same valve type is selec-
ted, the option Column Switching Option can be selected. This option allows for 
switching both valves at the same time with only one command/action.

Post Column Cooling (only T-1): If the post column cooling is enabled, the post 
column temperature can be selected in the instrument setup (method). 

Leak Sensor Level (%) (only T-1): The valid range is 0–100. The sensitivity depends 
on the entered level; a smaller value represents a lower sensitivity.

Leak Sensor Sens (only CT 2.1): Select the Leak sensor’s sensitivity in accordance 
with your requirements. The choices are Off, Low, Medium and High.

4.7.14 Configuration – Flowmeter

Select the flowmeter in the Configured Modules window, double-click the icon 
and complete the configuration dialog box.

Fig. 83: GJC Flowmeter configuration window

Fig. 84: Bronkhorst Flowmeter configuration window

Name: Enter a descriptive name for the flowmeter. This name will appear on the 
flowmeter tab when the instrument setup or status windows are displayed. Use a 
name which is unique within the instrument. 

Serial Number: Type in the serial number of the flowmeter you are using.

Serial Port: Select the number for the communication port on the PC to which the 
flowmeter is connected.

Y-Axis Units (GPC Flowmeter only): The y-axis units are given in ml/min.

Capacity Mode (Bronkhorst Flowmeter only): Select the desired capacity mode 
from the drop-down menu. The choices are Volume Flow and Mass Flow. The 
Y-Axis Unit will change according to the selected capacity mode.

Thermo stat Config
uration
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Capacity Limit (Bronkhorst Flowmeter only): Set the capacity limit depending of 
your flowmeter model and the selected Capacity Mode and Y-Axis Units.

Y-Axis Units (Bronkhorst Flowmeter only): The available Y-Axis Units depend from 
the selected capacity mode.

When complete, click OK to exit the dialog box and return to the instrument confi-
guration icon list. 

4.7.15 Configuration – SIKA Thermometer 

Fig. 85: SIKA thermometer configuration window

Name: Enter a descriptive name for the thermometer. This name will appear on the 
thermometer tab when the instrument setup or status windows are dis played. Use 
a name which is unique within the instrument. 

Serial Number: Type in the serial number of the thermometer you are using.

Serial Port: Select the number for the communication port on the PC to which the 
thermometer is connected. Please note that only COM 1 - 8 is supported.

Address: Select the address used by the device. If the address selected in the 
device and the address selected in OpenLAB do not match, no communication 
can be established.

When complete, click OK to exit the dialog box and return to the instrument confi-
guration icon list.
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5. Creating an Instrument Control Method
If you have the Instrument Control option installed and your instrument is con-
figured as a KNAUER HPLC System, the instrument control functions appear as 
part of the Instrument Setup area of your instrument window. 

To launch an instrument, a project must be selected for the instrument. There are 
two ways to launch an instrument to access the Instrument window where you can 
set up your devices and methods: 

1. Select in the Instrument section of the Control Panel the desired instrument 
and click on Launch or Launch Offline. 

2. Right-click on the desired instrument and select Launch or Launch Offline 
from the context menu.

Note: Make sure that all devices of the selected instrument are switched on and 
connected to the correct communication ports of the com puter before opening 
the instrument window. Some devices must be switched into serial mode to be 
controlled by software. If a device is not switched on or not connected to the com-
puter upon opening the instrument window, close the instrument window, switch 
on or connect the device and reopen the instru ment window if all devices have 
started correctly. Otherwise the communication of the devices with the software 
can be affected.

All of the functions and procedures described in this chapter can be performed 
in the offline operation mode. The instrument wizard will appear the first time you 
open the instrument window. Its appearance depends on whether you are wor-
king in offline or online mode.

Fig. 86: Instrument Wizard 
offline

Fig. 87: Instrument Wizard 
online

For details on other aspects of method development (e.g. calibration, integra tion) 
and sequence operations, refer to the OpenLAB Data System Users Guide or the 
Online help.
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5.1 Instrument Setup
The instrument setup section of your method displays how the devices (pumps, 
detectors, autosamplers, switching valves) are to be controlled and how data is to 
be acquired. This information is entered in the Instrument Setup window. This 
window can be opened by clicking the button  of the Instrument Wizard 

or, after exiting the wizard, either the button  in the upper tool bar or the menu 
sequence Method - Instrument Setup. A window will appear which displays the 
parameters required for the equipment configured for this instrument.

Legend:
1 Menu

2 Method Toolbar

3 Navigation Panel

4 Integration Toolbar

5 Information Bar

6 Setup Tabs

7 Graphical setup view

Fig. 88: Overview, Instrument setup window  
(Smartline Autosampler 3950)

For each configured device you get a separate tab in the instrument setup 
window. Each of these contains several areas where you can enter parameters 
related to the individual device.

At the bottom of the screen you will find a unique graph part displaying the wave-
length flow, gradient and possibly other related profiles. With a right-hand mouse 
click you get access to multiple setup possibilities of the profile. For details see 
the OpenLAB Data System Users Guide.

The definition and setup of triggers (see page 116) and auxiliary traces (see 
page 115) have to be performed in a separate tab for the whole instrument, not 
in the tabs of the single devices.

1
2

3

4

5 6 7
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5.2 Instrument Setup – Pumps 
The pump setup window shows several areas. Their appearance depends well  
on the selected pump as well as on the settings selected while configuring it (gra-
dient mode, pump head etc.).

Fig. 89: Instrument Setup pump S 1050, P 2.1L, P-1 isocratic

 

Fig. 90: Instrument Setup pump S 1050, P 2.1L, P-1 LPG

Fig. 91: Instrument Setup pump P 2.1L isobar
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Fig. 92: Instrument Setup pump P 4.1S, P 2.1S, 10P, 20P, S 100 HPG

 

Fig. 93: Instrument Setup pump P 4.1S, P 2.1S, 10P, 20P, S 100 isocratic

 

Fig. 94: Instrument Setup pump P 6.1L constant pressure

Fig. 95: Instrument Setup pump P 6.1L HPG constant flow
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Cycle Time: In case of isocratic or high pressure gradient no setting can be made. 
In LPG mode you can define the Cycle Time of the valves from the drop-down list. 
The Cycle Time defines the time all valves of the LPG module that forms the cur-
rent gradient, open and close once.

Precise Mixing/Valve Overdrive (P 6.1L LPG only): If using an LPG gradient, in 
some cases it can happen, that the baseline is more noisy than expected due to 
solvent mixing issues. Here this option can help. If enabled, the switch fre quency 
of the gradient valves will increase. This will result in smaller solvent „packages“ 
which can be better mixed and, therefore, will stabilize the base line. 

For very small percentages of one solvent component (< 5%) the switch ing fre-
quency is too high, the component portion may not be within the specification. 
That means that gradient changes may have less effect. However, we strongly 
recommend to use this feature only, if the baseline is too noisy and no gradient 
component is below 5 %.

Control Pressure Limits: This section allows you to enter the Control Pressure 
Limits in the units which have been chosen in the pump configuration dialog. 
If the measured pressure is higher than the Max limit, the pumps will immedi-
ately stop the flow. If the measured pressure is less than the Min limit for more 
than 30 seconds, the pump will also stop. This Control Pressure Limits option 
is not accessible in the case of the pump 10P, P 2.1S or S 100 without pressure 
transducer.

Fig. 96: Pressure limits in pump setup window

If the MIN and MAX limits are set to 0, the software will not check the pressure and 
the limits will only be monitored by the pump internally.

Fig. 97: Error message when pressure limits are out of range

Maximum / Minimum Pressure (P 8.1L, P 6.1L): Enter the minimum pressure per-
mitted for your pump. The zero setting disables the shut down due to minimum 
pres sure. If the MIN and MAX limits are set to 0, the software will not check the 
pressure and the limits will only be monitored by the pump internally.

Max Pressure Mode (P 8.1L, P 6.1L): If the maximum pressure is reached, there are 
two options for the pump behavior: Stop Pump will stop the pump immediately 
while Hold Max Pressure allows a flow range to be defined at which to run the 
pump at the selected maximum pressure.

Pump Instrument  
Setup
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Fig. 98: Setup for P 8.1L, P 6.1L Hold Max Pressure

Solvent(s): Solvent description in pump setup window. The number of dis played 
rows depends on the configuration. Isocratic systems only show the component 
A. High pressure gradients show up to four components depend ing on the sys-
tem configuration. In case of low pressure gradient pumps, three (P 2.1L) or four 
(S 1050, P 6.1L) components will be shown.

Note: OpenLAB does not distinguish the two different LPG valve blocks for the 
preparative pump P 2.1L (refer to the pump’s manual). The working limits  
of these blocks are:

 � Three solvents with a maximum total flow of 220 ml/min or
 � Two solvents with a maximum total flow of 800 ml/min. 

Be sure to select the correct gradient mode for the connected valves, other wise 
the pump or valves may be damaged.

[Action] at the end of run (Pumps S 1050, P 2.1L, P 6.1L, P 8.1L, P-1 only):  
If No action e is selected, the pump will remain in the last line of the pump 
program. The other options will either set the flow to 0 or switch the pump into 
Standby.

Solvent Type… (Pump S 1050, P 2.1L, P 6.1L, P-1 only), Compressibility/Solvent 
Type... (Pump P 6.1L): Select in the Solvent Type menu the used solvent for a pro-
per compression and flow correction. Note that for an LPG pump only one solvent 
type can be selected.

Fig. 99: Solvent type settings for pumps S 1050, P 2.1L, P 6.1L, P-1L

Pretreatment: This option enables several pretreatment operations of pumps and 
valves before injection and starting the data acquisition. The run status during a 
pretreatment is Equilibrating.

Note: The pretreatment was developed for special operation in prepara tive 
HPLC, such as filling a preparative sample loop or direct injec tion on the column 
using a pump. It is highly recommended not to use the pretreatment for other 
reasons or to combine it with other pre-run features, such as the baseline check.

Pump Instrument 
Setup
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Checking the pretreatment option the Setup… button becomes active.  
Clicking on it the following dialog box is opened:

Fig. 100: Pretreatment setting dialog box

The appearance of the pretreatment’s pump program is similar to that of the 
main pump setup window. It must be edited in the same way as described below 
(Configuring Pump Program). To add a new line, make a right-mouse click in the 
table and select “Insert line” from the menu. The only difference with regards to 
the main pump setup, is that negative times must be entered, because they are 
relative to the zero injection time. Furthermore, if the Enter key is pressed, no new 
program line will be entered but the setup window will close.

During a pretreatment, no data acquisition is possible.

Note: If a pretreatment is to be defined for more than one instrument (pump and/
or valve drive) in a method, it is required to set them all with an identical earliest 
time (line 1). All pretreatment procedures will start simultaneously.

Note: If a pump should switch off after exactly 5 minutes of pretreatment, include 
a line with 0 ml/min flow into the pretreatment’s pump program. Otherwise the 
pump may run for a longer time as some seconds are needed to load the new 
flow rate from the method’s default pump program.

An example for both: A pump should run for exactly 5 minutes before the injec-
tion and a valve should switch 2 minutes before injection from position 2 to positi-
on 5, means, 3 minutes after the pump’s pretreatment is started. Therefore, a time 
table for the valve was be created, which also starts at -5 minutes. Here are the 
setup tables for both devices:

Pump Valve

-5.04 min   1 ml/min -5.04 min   pos. 2

-0.04 min   1 ml/min -2.00 min   pos. 5

-0.02 min   0 ml/min  0.00 min   pos. 5

 0.00 min   0 ml/min

The smallest time step in a table is 0.06 minutes for the pump P 2.1L, for all other 
devices 0.02 minutes.

The Constant Pressure Mode or Isobar Mode of the pumps P 8.1L, P 6.1L and 
P 2.1L allows for running at a constant pressure with variable flow rate. For P 2.1L it 
is a gradient option; however, this feature is only available for isocratic mode. For 
the P 8.1L and P 6.1L this is an additional option, independent from the selected 
gradient. 

Pretreat ment
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In addition to this, the pumps P 8.1L and P 6.1L also allow to adjust the behavior 
once the selected maximum pressure has been reached. Either the pump can be 
switched off, as know from all other pumps, or the flow can be decreased to pro-
ceed with the run. Therefore, the setup for the Constant Pressure / Isobar Mode is 
different for the mentioned pumps.

Control Pressure Limits (MPa/bar/psi) (P 2.1L, P 6.1L only): If in the instrument 
configuration the Constant Pressure Mode for the pump P 6.1L or the gradient 
mode Isobar for the pump P 2.1L is selected, the setup windows have a differ ent 
appearance. Set the desired pressure range for this operating mode. Note that 
the pressure cannot be held at an absolute unique value; therefore, a pressure 
range must be entered. The allowed absolute minimum and maxi mum depend on 
the selected pump head.

Control Flow Limits (ml/min) (P 2.1L, P 6.1L only): If in the instrument configu-
ration the Constant Pressure Mode for the pump P 6.1L or the gradient mode 
Isobar for the pump P 2.1L is selected, the setup windows have a different appea-
rance. Set the allowed flow range for this operating mode. The allowed absolute 
minimum and maximum depend on the selected pump head.

Pump Program: In the pump program, pump parameter changes to be exe cuted 
during a run can be defined in a time-based table. The pump table has columns 
for Time (in min), Flow (in ml/min), Pressure (only P 2.1L, P 6.1L in Constant Pres-
sure or Isobar Mode in the selected pressure unit MPa, bar or psi), solvent compo-
sition as Comp. A - Comp. D (in %, only if gradient mode is con figured), SSV A/SSV 
B (P 6.1L only) and digital Events (not for pumps P-1, S 100, 10P, 20P, P 2.1S and 
P 4.1S).

In the first row (at time 0.00 min), enter the initial flow (in ml/min) or pressure (only 
P 2.1L, P 6.1L in constant pressure or isobar mode), solvent composition (in %, 
only if gradient mode is configured), and digital events (not for pumps S 100, 10P, 
20P, P 2.1S and P 4.1S). To program a parameter’s change during the run, add a 
new line with the desired time of the change and enter the desired parameters. 
A description how to edit the program table can be found below. The complete 
program is transferred or uploaded to the pump when you start a run.

Note: For all time programs, the minimum time step between two lines is 
0.02 min, except for the preparative pump P 2.1L, there the mini mum time step  
is 0.06 minutes. For the pumps P 2.1L and P 6.1L in constant pressure or isobar 
mode, the smallest time step is 0.25 minutes.

Time: The time represents the run time, a change should be executed. The for mat 
is min.min. That means, that for example a time of 1.33 min represents 1 minute 
20 seconds. The time of the first line is fixed at 0.00 min. Zero is defined as the 
time of injection of the sample. The maximum run time is 999 minutes. If a run is 
started without a trigger (trigger is set to “none”), the pro gram of the devices may 
not start at the same time. This can result in varying retention times of components 
in different runs.

Pressure (only P 2.1L, P 6.1L in isobar mode): Enter the desired system pressure. 
The pump will vary the flow, if the pressure in the system changes. The pres sure 
unit depends on the unit selected in the pump’s instrument configuration. The 
minimum time step between two time lines is 0.25 min.

Comp.a - Comp.D (only if a gradient mode different from isocratic is selected): 
Enter the solvent composition for your run. The solvent composition can be selec-
ted in 1% steps only. Always a linear change will be executed, when two consecut-
ive lines contain different values. 

Pump Instrument 
Setup

Configur ing Pump 
Program
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For example, if in the first line at 0.00 min the solvent composition is defined as 
100 % A and 0% B and in the next line at 2.00 min 0 % A and 100 % B, the solvent 
composition at 1.00 min will be 50 % A, 50 % B. If a step gradient is required, 
please add two lines for the smallest possible time step. For example, if you add 
a line at 5.00 min 60 % A and 40 % B and at 5.02 min 30 % A, 70 % B, the change 
from 60 % A to 30 % A will be executed within 1.2 seconds, which corresponds to 
a step.

ssv a/ssv b (P 8.1L, P 6.1L only): Both pumps can be equipped with solvent selecti-
on valves (SSV); the HPG pump with two valves (A, B), the isocratic pump with one 
valve (A). From P 6.1L firmware version 1.06 the SSV can be switched also during a 
run. If requried, enter the desired position into the matching time line of the pump 
program. The smallest time step between two switches is 0.5 minutes.

Events/Digital Outputs: This option is given only for the pumps S 1050, P 2.1L, 
P 6.1L, P 8.1L and P-1. The spreadsheets for the pumps S 100, 10P, 20P, P 2.1S  
and the P 4.1S do not include this column. Configure the events by pressing the  
button which is displayed when you place the cursor on the Events field. The 
following dialog box will appear:

Fig. 101: Configuring Events/Digital Outputs

The Events (Digital Outputs) correspond to the outputs available on the rear panel 
of the pump.

Select the state for each Event you want to set from the drop-down list. The 
choices are Off (0), On (1), Pulse (P) and _ (means no change). Refer to the 
pump’s user manual for details about digital outputs parameters.

All On/All Off: Use the All On or All Off buttons to switch all the outputs either 
on or off.

All time programs are displayed in a spreadsheet similar to the one shown below. 
Although the information in the fields will vary, the spreadsheets always support 
certain basic features.

Fig. 102: Editing tools for the time (gradient) program

Configur ing Events / 
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Each row is assigned a program line number # and Time in minutes, followed by 
columns for information for each time in the program. Rows and field informa tion 
can be cut, copied, pasted, and deleted. To open the context menu with these 
commands, right-click anywhere within the spreadsheet. 

To select a field, click on that field to highlight it.

To select a row, click on a number in the # column to highlight the entire row.

The available table functions are shown in a context menu. Click on the desired 
function to execute.

Fill Down: This enables you to automatically copy the value of the selected field 
down through all fields below.

Shift Lines: Allows changing the time for the currently selected line. A window will 
open to enter the desired time shift. As an example, a time shift of 2.00 min for a 
line at 10.00 min will change the time to 12.00 min. A negative time shifts to an 
earlier time. For example, to shift the time of a line at 10.00 min to 9.00 min, enter 
-1.00 min. The time of all following lines will be changed ade quately. That means, 
if for a line the time will be shifted by 2 minutes, the time of all lines below will also 
be shifted by 2 minutes.

Insert Line: This command inserts a copy of the line in the spreadsheet below 
where the cursor is located.

Delete Line: This command deletes the line in the spreadsheet where the cursor is 
located.

Delete Lines: This command deletes the selected lines in the spreadsheet.

All the above listed commands are available for all time tables, independently of 
the device type. For pumps the lines below additionally are available.

Import Gradient: The KNAUER UHPLC Method Converter can create a gradient 
table, which can be imported into OpenLAB CDS EE. If you select the option, a 
window will open to select the file with the desired gradient table.

Create Step Gradient: Several prepared gradients can be selected. 

Fig. 103: Create Gradient Dialog

Gradient Type: Select the Gradient Type. 

Mode: Select Ascending, Descending or Full.

Components: Select A/B or C/D.

Flow (ml/min): The flow must be within the range of the pump head.

Step Duration (min): Time step between two gradient steps.

Step Transition (min): Time range for executing the gradient step. The smallest 
time step is 0.02 min (only P 2.1L 0.06 min).

Create Step  
Gradient
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The flow and gradient composition profile is displayed in the profile window area 
below the spreadsheet.

Note: For the HPG mode, the changes made for a gradient program will be 
automatically transferred to the gradient programs of all the pumps which form 
this HPG system. This does not affect the event configuration which can be setup 
for all pumps independently.

For most fields the software checks if the values are in an allowed range. This will 
be done either if you change to another menu or if you try to save the method.

In most cases you find at the bottom a unique graph part displaying the wave-
length flow, gradient or other related profiles. With a right-hand mouse click it is 
possible to access multiple setup possibilities of the profile. For details see the 
OpenLAB Data System User Manual or Online help.

Flow OFF at the end of run (Pumps P-1, S 100, P 2.1S, P 4.1S, 10P, 20P only): 
Upon selecting this option, the flow will be set to zero after the run time has 
elapsed.

Standby at the end of run (Pumps S 1050, P 2.1L, P 6.1L, P 8.1L, P-1 only): Upon 
selecting this option, the pumps will switch into standby after the run time has 
elapsed. 

Fig. 104: Possible action at the end of run for pumps S 1050, P 2.1L, 
P 6.1L, P-1

5.3 Instrument Setup  Detectors
Note: An ignited detector lamp is mandatory for a run start. Therefore, for a confi-
gured and enabled detector, the lamp must be started before a run is started.

The detector tab contains several areas where you can define the acquisition. 
Some of them are independent on type and model of the detector:

Fig. 105: Detector type independent settings

Acquisition channel on (detector S 2300/S 2400, S 2900, CM 2.1S, RF-20A, Vir-
tual Detector only): Check the Acquisition channel on box to enable data acqui-
sition from the detector. At least one detector channel must be enabled to start a 
run. If the aforementioned detector is the only configured and active detector, the 
check box may be not accessible.

Configur ing Pump 
Program
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Time Constant: Select the time constant for the detector from the drop-down list. 
The time constant space is a smoothing factor for the detector signal. The selecti-
on (0.00 - 10.00 seconds) depends on the detector type. A higher value will result 
in a smoother baseline (less noise than with smaller time constant), but also in a 
lower peak area. Smaller time constants are required for high speed analysis. A 
good rule is to select a time constant, which is the reciprocal of the data rate in Hz 
(e.g. 2 Hz data rate -> 0.5 sec time constant). Note that a high time constant may 
decrease the peak area.

Sampling rate: The sampling rate used to acquire your data determines how 
much information the integration algorithm has for drawing and integrating the 
chromatogram. The units are fixed and given in Hz (data points per sec ond). 

For reproducible area calculations as well as for peak recognition for the KNAUER 
fraction collection option, more than 20 data points per peak are rec ommended. 
The peak width can be used for determining the optimal sampling rate. For exam-
ple, for a peak with a 20 seconds peak width (from peak start to peak end) a data 
rate of 2 Hz is recommended. For each selected sampling rate the narrowest peak 
width will be shown, for which this sampling rate will be adequate.

Samplings rates range between 1 to 200 Hz depending on the detector type and 
can be selected from the drop-down menu. For some detectors the maxi mum 
data rate is only available when the device is connected via LAN and, in case of 
some multi-channel detectors, only one channel is used for the data acquisition.

Run Time: Run time determines the length of time data will be sampled.

Acquisition Delay: Acquisition delay is the interval between the start of the run 
(Trigger) and the time when sampling starts for this detector.

Note: If the detector lamp is disabled, the event outputs cannot be con trolled 
and will remain in the last set status.

5.3.1 Instrument Setup – RI Detectors RID 2.1L, 
S 2300/S 2400 

Fig. 106: Instrument Setup detector S 2300/S 2400
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Fig. 107: Instrument Setup RID 2.1L

In addition to the general settings (see above), the S 2300 and S 2400 detec tors 
also support the following additional setting:

Autozero at start: Check the Autozero field if you wish the signal to be zero-
ed at the moment a measurement is started (to define the current signal as the 
baseline).

Note: You should switch on the detector about 1 hour before you start the next 
working session for lamp and temperature stabilization.

The AZURA® RID 2.1L also allows the following settings:

Time Program: In the Time Program table, an autozero, Flush and/or Event can 
be programmed to be executed during a run. An autozero is only required, if the 
base line is changing due to using a solvent gradient or after flushing. A flush nor-
mally is not required during a run. Only if the solvent is changed during a run and 
the base line is moving strongly, it might be required. A flush during a run should 
only be executed, if no peak appears.  The editing princi ple is the same as for the 
time (gradient) program, described in the chapter PUMP PROGRAM. 

[Action] At the end of run: The options are No Action, Standby and LED Off. If 
the device is in standby, no run can be started. The required WAKE UP  option 
can be found either in the Instrument Status window or in Runtime settings for 
time-programmed wake up. If LED is off, also no run can be started until the LED is 
switched on via Instrument Status.

Target temperature: select the temperature of the optical bench. You can select 
one of the predefined temperatures or enter a temperature between 30 °C and 
55 °C. Off will switch of the thermostating. For RID 2.1L the default temperature is 
35 °C , for RID 2.1L HighFlow the default setting is „Off“.

Inversion of Signal: If required, the detector signal can be inverted to avoid 
negative signals.

Wait before injection: Enable this option, if you wish your system equilibrate with 
the initial temperature for a certain time. 

Wait with tolerance [±°C]: The system will wait until the set temperature is rea-
ched within the range defined by the tolerance value, before the next injec tion is 
performed. 

Advanced
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Wait time: A temperature independent delay between successive injections can 
be set in the field WAIT TIME. The system will wait for that time after having rea-
ched the initial temperature and before the next injection is performed. The wait 
time is also applied, when a run is started and the initial temperature has already 
been reached, also between runs in a sequence. 

LED Power factor: The LED power factor can be adjusted in order to regulate 
detector sensitivity. Light source life time is also affected by changes to this para-
meter. By increasing or decreasing this factor, the total linear range of the device 
is decreased. Upon changing the LED power factor, the electric current to the 
light source is altered and consequently the total sum of counts for both diodes is 
adjusted. By increasing the LED power factor (e.g. from 1 to 1.8), it is possible to 
increase sensitivity due to decreased signal noise. The upper limit is a total sum 
of 2 million counts. In the same way, it is possible to decrease the sensitivity by 
decreasing the LED power factor (e.g. from 1 to 0.5). By decreas ing the LED pow-
er factor, the lifetime of the LED light source can be increased. 

Extended range: The extended dynamic range option enables the linear dynamic 
range of the AZURA® RID 2.1L/HighFlow to be broadened in +100 % (-1000/ 
-2500 µRIU offset) or -100 % (+1000 μRIU offset). When the extended dynamic ran-
ge function is not activated positive and negative signals up to 1000/2500 μRIU 
can be detected. 

With activated positive extended dynamic range (+100 %), the zero position 
is offset to 2 000/2 500 μRIU and the measuring range is extended to +2 000 / 
+2 500 μRIU for positive signals. With activated negative extended dynamic range 
(–100 %), the zero position is offset to +1 000/+2 500 μRIU and the measuring 
range is extended to 2 000/5 000 μRIU for negative signals. When this option is 
active the LED power factor is set to and blocked at 1 and the automatic zero glass 
adjust ment is inactive. 

Analog output: It is possible to select analog output scaling and offset factors. 
Scaling factors from 0.1 μRIU/mV to 5.0 μRIU/mV are selectable. By reducing the 
scaling factor, the output signal range is reduced, as well as the sensitivity. The 
analog output data rate is 20 Hz, the time constant is 0.05 s. The analog offset is 
set to 100 mV. It can be changed using the Mobile Control.

5.3.2 Instrument Setup – UV Detectors UVD 2.1L, UVD 2.1S, 
10D, S 2520

The AZURA® detector MWD 2.1L has the same technical base as the DAD 2.1L. 
The setup, beside the options for 3D data acquisition, are identical with the set-
up for the DAD 2.1L. Therefore, the instrument setup for the MWD 2.1L is descri-
bed in the chapter„5.3.4 Instrument Setup – Diode Array Detectors DAD 6.1L, 
DAD 2.1L, UV Detector MWD 2.1L“ on page 78.

In addition to the general settings (see above), the AZURA® detectors UVD 2.1L 
and UVD 2.1S, BlueShadow 10D,  and Smartline S 2520 detectors also support the 
following additional settings:

 OpenLAB, Software instructions, V2600-1

 Creating an Instrument Control Method 72



Fig. 108: Instrument Setup detector 10D, UVD 2.1S, UVD 2.1L, S 2520

Autozero at start: Check the Autozero field if you wish the signal to be zero-
ed at the moment a measurement is started (to define the current signal as the 
baseline).

Autozero at WL change: Check this field if you wish the signal to be zeroed upon 
a wavelength change during a run.

[Action] at the end of run: The options are No Action and Lamp Off. The detec-
tors UVD 2.1L and S 2520 allow also to send the device into Standby.

No Action at the end of run: Upon selecting this option, no action will take place 
after the run time has elapsed.

Lamp Off at the end of run: Upon selecting this option, the lamp will switch off 
after the run time has elapsed.

Standby at the end of run (UVD 2.1L, S 2520 only): Upon selecting this option, 
the detector will switch into standby after the run time has elapsed.

Note: If the lamp is switched off by the method and the detector is then switched 
off, upon switching the detector on again the lamp will remain off. The lamp must 
be switched on manually in the detec tor‘s own setup or via the Direct Control 
option in the Instrument Status window of the software.

Note: For the detector S 2520, the maximum data rate can only be achieved 
when connected and configured via LAN. Using RS-232 connection the maximum 
data rate is 10 Hz.

Note: You should switch the lamp on manually before you start the next working 
session. After power up, allow 30 minutes for the lamp to stabilize before running 
samples that may require sensitive mea surements.

Detector Instru
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Wavelength Program: In the wavelength table, detector parameter changes 
to be executed during a run can be defined in a time-based table. The table 
has columns for TIME (in min), WAVELENGTH(s) (in nm) and EVENTS (detectors 
UVD 2.1L, S 2520). In the first row (at time 0.00 min), enter the initial wave length(s) 
in nm. The editing principle is the same as for the time (gradient) program, descri-
bed in the chapter Pump Program.

Events / Digital Outputs (UVD 2.1L, S 2520 only): Configure the events by pres-
sing the  button which is displayed when you place the cursor on the Events cell. 
The following dialog will appear:

Fig. 109: Configuring Events/Digital Outputs Control

The Events (Digital Outputs) correspond to the outputs available on the rear panel 
of the detector.

Select the state for each Event you want to set from the drop-down list. The 
choices are Off (0), On (1), Pulse (P) and _(means no change). Refer to the detec-
tor’s user manual for details about digital outputs parameters.

Use the All On or All Off buttons to switch all of the outputs either on or off.

If the detector lamp is disabled, the event outputs cannot be controlled, they will 
remain in the last set status.

5.3.3 Instrument Setup – Detectors S 2550, 50D, MW1, 
K2600 

The settings for the 50D are similar to the settings for the S 2550, please use the 
descriptions and notes to the S 2550.

Fig. 110: Instrument Setup detector S 2550, K2600 and MW-1

Detector Instru
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The detectors S 2550, K-2600, and MW-1 support the same general settings as 
shown above when one data acquisition channel is selected. If more than one 
data acquisition channel is selected, the Sampling Rate is replaced by the Wave-
length Toggle Mode.

Wavelength toggle mode (S 2550, MW-1 only): In this mode either High Sensi tivity 
(optimized for high wavelength accuracy) or High Data Rate (optimized for high 
data rate) can be selected.

The maximum data rate can only be reached, if just one data acquisition chan nel 
is selected. Additionally, also the LAN connection must be selected in the detec-
tor configuration. Via RS-232 the maximum data rate is limited on 10 Hz for one 
channel.

Wavelength Program: In the wavelength table, detector parameter changes to 
be executed during a run can be defined in a time-based table. The table has 
columns for Time (min), Wavelength (in nm) and Events. In the first row (at time 
0.00 min), enter the initial wavelength(s) in nm. The editing principle is the same 
as for the time (gradient) program, described in the chapter Pump Pro gram.

Used Channel: Check the box(es) to activate the acquisition for the selected 
channel(s). Only channels that have been selected in the instrument configura-
tion of the detector are available. If a box is not selected, no data will be acquired 
and no time program will be executed for this channel. For each acti vated channel 
(at least one), a corresponding wavelength column will appear in the wavelength 
program spreadsheet.

Autozero at start: Check this field if you wish the signal(s) to be zeroed upon a 
wavelength change during a run.

Autozero at WL change: Check this field if you wish the signal to be zeroed upon 
a wavelength change during a run.

No Action at the end of run (S 2550, MW-1 only): Upon selecting this option, no 
action will take place after the run time has elapsed.

Lamp Off at the end of run: Upon selecting this option, the lamp(s) will switch off 
after the run time has elapsed. Please note, that, if the lamp(s) are switched off, no 
run can be started, the software cannot switch on the lamp(s) automat ically before 
starting a run. You must switch on the lamp(s) manually using the Instrument Sta-
tus - Direct Control option or directly in the detector’s own menu (only available 
if the detector is not under software control). Beside this there is an option pro-
gramming a Lamp On in the Runtime Settings, please refer to the matching chap-
ter page 155.

Standby at the end of run (S 2550, MW-1 only): Upon selecting this option, the 
detector will switch into standby after the run time has elapsed. Note, that, if a 
detector is in Standby mode, no run can be started, the software can not wake-
up the device automatically before starting a run. You must wake-up the device 
manually using the Standby- option in the Control-menu or directly via the detec-
tor’s display. Beside this there is an option programming a Wake-up and Lamp On 
in the Runtime Settings, refer to the matching chapter page 155.

Note: If the lamp(s) is (are) switched off by the method and the detector is then 
switched off, upon switching the detector on again the lamp(s) will remain off. The 
lamp(s) must be switched on manually in the detector‘s own setup or via the 
Direct Control option in the Instrument Status window of the software.

Detector Instru
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Note: You should switch on the lamp either manually or from the direct control 
window before you start the next working session. After power up, allow 30 minu-
tes for the lamp to stabilize before running samples that may require sensitive 
measurements.

Scan, nm [Range xxx – yyy nm]: This section allows you to specify the scan spec tral 
interval, in nm.

Start: Enter the start wavelength for the scan in nm.

End: Enter the end wavelength for the scan in nm.

Acquire 3D data: You have access to this selection field only with the PDA option. 
The displayed range depends on the detector type and the installed lamps. It will 
only be updated, if you open that window online. 

Advanced...: The Advanced… button becomes accessible if the Acquire 3D data 
box is selected.

Fig. 111: Detector S 2550, K 2600, and MW-1 Scan setup window  
with PDA option

A click on the Advanced… button will open the following dialog box.

Fig. 112: Detector S 2550 Advanced setup window

Fig. 113: Detector K 2600 Advanced setup window

Detector Instru
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Scan if a peak is detected: At any detected peak the software will perform a scan 
automatically if this option is activated. All further settings in this area are valid for 
the whole method. You may decide whether the scan shall be performed at the 
peak apex or at the beginning of the peak with the given Delay [min].

Slope [mAU/sec], Height [mAU]: With the Slope and at Height settings you can 
define the thresholds, necessary for evaluating the signal as a peak. The units 
(µAU, mAU, AU) depend on the configuration settings.

Channel: Defines the data channel where the analysis is performed. You cannot 
change this selection during a run. However you can change the measuring wave-
length of this channel as often as necessary.

The option Continuous quick scan cannot be enabled. This option is not avail able 
at this time.

Note: While scanning, the data acquisition of the detector is discontinu ous. For 
accurate and reliable qualitative and quantitative results the run should be perfor-
med twice, with and without scanning.

Interpolate Peak Profile After Scan (K 2600 only): While scanning, the peak can-
not be detected using the selected wavelength. If this option is enabled, the soft-
ware will interpolate the peak using algorithms. The peak shape allows checking 
whether the scan has been completed before the end of peak. Other wise the scan 
also includes signals of the solvent. The peak is not based on real data points. 
Interpolated peaks may not be used for calibration or analyzing.

Note: While scanning, the data acquisition of the detector is discontinu ous. For 
accurate and reliable qualitative and quantitative results the run should be perfor-
med twice, with and without scanning. Do not use interpolated peaks for calibrat-
ion or analyzing.

Scan column in wavelength table: If the option Acquire 3D data is enabled, a  
new column Scan will be available in the time table. If you wish to perform a time-
defined scan, enter a new line into the table with the desired time and enable the 
scan by clicking the check box. Please note, that during a scan the measurement 
signal(s) cannot be acquired. In the chromatogram you will find a plateau for the 
scanning time. It is not allowed to enable a scan in the first and last line of the time 
table. The time between two scan have to be at least for S 2550 and MW-1 0.1 min 
and for K-2600 0.33 min.

Fig. 114: Detector time based scan

Advanced  
Settings
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5.3.4 Instrument Setup – Diode Array Detectors DAD 6.1L, 
DAD 2.1L, UV Detector MWD 2.1L

The detectors DAD 6.1L and DAD 2.1L are fully-functional DAD (diode array 
detectors) with the capability to simultaneously collect data over the entire ultra-
violet (UV) and visible (VIS) spectra. The detector MWD 2.1L has the same techni-
cal base as the DAD 2.1L, but cannot acquire 3D data. Therefore, the setup of the 
detector MWD 2.1L is described in this chapter.

The detectors support the general detector settings described above.

Fig. 115: Instrument Setup detector DAD 6.1L with PDA option

Channels/Initial Wavelengths:

Fig. 116: Detector DAD 6.1L wavelength program table

Use Chn: Check the box(es) to turn on the acquisition for the selected chan nel(s). 
If the box is not selected, no data will be acquired and no time program will be 
executed for this channel. For channels witch are not activated in the instrument 
configuration this box is inaccessible.

WL: Select the wavelength for the channel. The wavelength must be in the defined 
spectrum range.

BW: The bandwidth is a measure of the range over which the calculations and 
measurements are used to calculate the intensity for a particular wavelength. For 
example, with a 10 nm bandwidth, the intensity for 250 nm would be cal culated 
from 245 nm to 255 nm.
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A wider bandwidth results in an increased signal to noise ratio because the mul-
tiple measurements cause the random noise to be canceled out. That is, if the 
noise is truly random, more measurements will decrease the noise because for 
each positive noise excursion there is a good likelihood that it will be can celed by 
a negative excursion. But since the signal is not random, it will remain the same 
over multiple measurements.

A high bandwidth value will decrease the noise level but also decrease the pos-
sible resolution which can be measured. The default value is 8 nm but if your 
peaks have substantially wider UV spectra you can increase the bandwidth value 
in OpenLAB to obtain a lower noise level.

Each discrete channel can use its own wavelength program and can be mea sured 
with its own bandwidth, so you can always obtain the lowest noise con ditions whi-
le still having a low enough bandwidth to not degrade the resolution measured.

This means that the diode array detectors can always be optimized for maxi mum 
performance. The scan parameters can be set to the values which are optimal for 
doing the scans, and yet the discrete channels can be measured independently at 
their optimal values.

The 3D data acquisition size is limited. If this limit is exceeded due to the cur rent 
settings, an error message is displayed. To reduce the 3D data acquisition size the 
runtime, data rate or spectrum range must be decreased. 

Fig. 117: Error message 3D data file too big

Use Ref: For the detector a reference correction wavelength is set by default. 
Adjust the wavelength to your needs or disable the box if no reference correc tion 
is required. 

The reference correction can be selected to reduce the apparent noise of a sig nal, 
by subtracting a reference signal from the target signal.

For instance, referring to a wavelength with practically zero absorption, the drift 
due, to a too short heating time of the lamp can be eliminated.

Depending on to the configuration, for each channel are reference correction 
wavelength can be activated. 

Note: The reference correction can influence the peak size.

WL Ref: Set the desired reference wavelength. Refer to the compounds spec trum 
to find the optimum reference wavelength.

BW Ref: Refer to the bandwidth (BW) section above.
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Wavelength Program: 

Fig. 118: Detector DAD 6.1L wavelength program table

The wavelength table is a spreadsheet to enter your time (detector) 
program. In the first row (at time 0.00 min) the initial wavelength is 
shown. The editing principle including programming the digital outs is 
the same as for the time (gradient) program, described in the chapter 
Configuring Pump Program. 

Spectrum, nm: (not for MWD 2.1L) 

Fig. 119: DAD setup, spectrum

This section allows you to specify the scan spectral interval, in nm. The 
given range limits are read out from the used instrument. 

Store 3D data (not for MWD 2.1L): You have access to this selection 
field only with the DAD option.

Range from/to (not for MWD 2.1L): Enter the start and end wavelength 
for the scan, in nm.

Bandwidth (not for MWD 2.1L): The bandwidth is the wavelength ran-
ge that is used to measure a data point. For the spectral acquisition it is 
highly recom mended to use a bandwidth of 1 nm.

Note: The scan section limits Start and End are important even if no 
DAD option is available or no 3D data will be stored. All of the measu-
ring wavelengths in the Wavelength Program for the used channels 
must be within these limits.

Lamps on required for acquisition (not for MWD 2.1L): You can check 
the boxes for D2 lamp and HAL lamp. For the full spectrum range both 
lamps must be switched on.

No Action at the end of run: Upon selecting this option, no action will 
take place after the run time has elapsed.

Lamp Off at the end of run: Upon selecting this option, the lamp will 
switch off after the run time has elapsed.

Standby at the end of run: Upon selecting this option, the detector 
will switch into standby after the run time has elapsed.

Note: You should switch the lamp on from the direct control window 
before you start the next working session. After power up, allow 30 
minutes for the lamp to stabilize before running samples that may 
require sensitive measurements.

Detector Instru
ment Setup

[Action] at the  
end of run
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Advanced...: Pressing the Advanced... button to open the advanced setup:

Fig. 120: Reference correction window DAD 6.1L

Acquisition delay: The acquisition delay allows for starting the data acqusition 
later than the run start. For a PDA it is not recommended due to that the autozero 
at acquisition start can „zero“ the signal of the complete spectral range on a spec-
trum, which will result in inaccurate component spectra.

Use fixed integration time: The integration time will be automatically determined 
by the device, depending on the available light. It is strongly recommended not 
to set the integration time manually for analysis. However, this option allows for 
setting a fixed integration time, e.g. to compare flow cells.

Extended linear range: Upon activating the extended linear range option it is 
possible to broaden the linear range of the AZURA® detector, through internal 
stray light correction. For DAD 2.1L and MWD 2.1L this option will be available in 
firmware versions from 1.10, for DAD 6.1L from firmware version 1.23. If not sup-
ported, an error message will be displayed.

An. output: To get the measurement signal on the analog output you have to ena-
ble this option. The data rate corresponds with the acquisition data rate but the 
maximum data rate is 10 Hz. 

Scale: The selected value represents the full scale. Values are selectable from 
0.001 AU up to 10 AU. The maximum output is 5 V.

Autozero at WL change: Check this field if you wish the signal to be zeroed 
upon a wavelength change during a run. At the run start always an Autozero is 
performed.

5.3.5 Instrument Setup – Diode Array Detectors PDA1, 
S 2600, S 2850

The detectors PDA-1, S 2600, and S 2850 are fully-functional DAD (diode array 
detector) or PDA (photo diode array) detectors with the capability to simulta-
neously collect data over the entire ultraviolet (UV) and visible (VIS) spectra. 

Detector Instru
ment Setup

Advanced
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These detectors support the general detector settings described above.

Fig. 121: Instrument Setup detector PDA-1 

An. output: You can activate the option to select the scaling of the analog out put 
signal. This option is not compatible with higher data rates. The following error 
message is displayed when the window is closed:

Fig. 122: Error message regarding too high sample rate if analog  
out is activated

Scale: The selected value represents the full scale. Values are selectable from 
0.001 AU up to 10 AU.

Autozero at WL change: Check this field if you wish the signal to be zeroed 
upon a wavelength change during a run. At the run start always an Autozero is 
performed.

Lamp OFF at the end of run (S 2600 only): Upon selecting this option, the lamp(s) 
will switch off after the run time has elapsed. This option may be used for the shut-
down methods.

No Action at the end of run: Upon selecting this option, no action will take place 
after the run time has elapsed.

Lamp Off at the end of run: Upon selecting this option, the lamp will switch off 
after the run time has elapsed.

Standby at the end of run: Upon selecting this option, the detector will switch 
into standby after the run time has elapsed.

Note: You should switch the lamp on from the direct control window before you 
start the next working session. After power up, allow 30 minutes for the lamp to 
stabilize before running samples that may require sensitive measurements.

Detector Instrument 
Setup

[Action] at the end 
of run
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Advanced...: Pressing the Advanced... button opens the window for reference 
correction:

Fig. 123: Reference correction window

Reference Correction: This setting can be selected to reduce the apparent noise 
of a signal, by subtracting a reference signal (Ref. nm) from the target signal (Sam-
ple nm).

For instance, referring to a wavelength with practically zero absorption, the drift 
due, to a too short heating time of the lamp can be eliminated.

Depending on to the configuration, up to 4 wavelengths can be monitored from 
the 3D data stream. Select the check box to activate the associated chan nel.

Sample: The sample wavelength(s) is are defined in the Wavelength Program sec-
tion of the Instrument Setup window.

Bw: The bandwidths for the sample channels are also defined in the Wave length 
Program section of the Instrument Setup window.

Ref.: Reference is the wavelength at which a reference absorbance is measured as 
a function of time. The reference wavelength compensates for fluctuations caused 
by changes in baseline absorbance, for example due to changes in sol vent com-
position during gradient elution. The selected wavelength must be higher than 
the sample wavelength and be inside of the scan range for this detector.

Bw: Enter the bandwidth of the reference wavelength. Limits are 1 to 32 nm in 
1 nm steps.

When complete, click OK to exit the dialog box and return to the instrument 
setup.

Scan, nm: 

Fig. 124: DAD setup, scan range

This section allows you to specify the scan spectral interval, in nm. The given range 
limits are read out from the used instrument. Therefore they may differ from the 
shown values.

Start: Enter the start wavelength for the scan, in nm.

End: Enter the end wavelength for the scan, in nm.

Advanced

Detector Instru
ment Setup
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Bandwidth: The bandwidth is the wavelength range that is used to measure a data 
point. For the spectral acquisition it is highly recommended to use a bandwidth of 
1 nm.

Note: The scan section limits Start and End are important even if no PDA option 
is available. All of the measuring wavelengths in the Wave length Program for the 
used channels 1 to 4 must be within these limits.

Acquire 3D data: You have access to this selection field only with the PDA option.

Wavelength program:

Fig. 125: Detector S 2600 wavelength program table

Used Channel: Check the box(es) to turn the acquisition for the selected chan-
nel(s) on. If the box is not selected, no data will be acquired and no time pro gram 
will be executed for this channel. As many channels are activated (at least one) as 
many wavelength columns appear in the spreadsheet below. Use  to check the 
boxes 5 to 8.

Bandwidth: The bandwidth is a measure of the range over which the calcula tions 
and measurements are used to calculate the intensity for a particular wavelength. 
For example, with a 10 nm bandwidth, the intensity for 250 nm would be calcula-
ted from 245 nm to 255 nm.

A wider bandwidth results in an increased signal to noise ratio because the mul-
tiple measurements cause the random noise to be canceled out. That is, if the 
noise is truly random, more measurements will decrease the noise because for 
each positive noise excursion there is a good likelihood that it will be can celed by 
a negative excursion. But since the signal is not random, it will remain the same 
over multiple measurements.

A high bandwidth value will decrease the noise level but also decrease the pos-
sible resolution which can be measured. The default value is 8 nm but if your 
peaks have substantially wider UV spectra you can increase the bandwidth value 
in OpenLAB to obtain a lower noise level.

Each discrete channel can use its own wavelength program and can be mea sured 
with its own bandwidth, so you can always obtain the lowest noise con ditions whi-
le still having a low enough bandwidth to not degrade the resolution measured.

This means that the diode array detectors can always be optimized for maxi mum 
performance. The scan parameters can be set to the values which are optimal for 
doing the scans, and yet the discrete channels can be measured independently at 
their optimal values.

The wavelength table is a spreadsheet to enter your time (detector) program. 
In the first row (at time 0.00 min), enter the initial wavelength(s) in nm. The edit-
ing principle including programming the digital outs (S 2600 only) is the same 
as for the time (gradient) program, described in the chapter Configuring Pump 
Program.
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The 3D data acquisition size is limited. If this limit is exceeded due to the cur rent 
settings, an error message is displayed.

Fig. 126: Error message 3D data file too big

5.3.6 Instrument Setup – Conductivity Monitor 2900, 
CM 2.1S

The Conductivity Monitor S 2900 and CM 2.1S support the general detector set-
tings described on page 69.

Fig. 127: Instrument Setup Conductivity Monitor S 2900

Fig. 128: Instrument Setup Conductivity Monitor CM 2.1S
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[Action] at the end of run (CM 2.1S only): The options are No Action and Stand-
by. Upon selecting this option, no action will take place after the run time has 
elapsed.

The pH and the temperature can be acquired as a trace. This has to be selected in 
the Aux Traces tab.

5.3.7 Instrument Setup – Fluorescence Detector RF 20A/Axs 

The spectrofluorescence detectors RF 20A/Axs support the general detector set-
tings described on page  69. 

Note: The detector RF 20A/Axs supports sampling rates up to 5 Hz. For higher 
sampling rates the data acquisition via the 1 V integrator output and a KNAUER 
interface box or Manager) must be used. The serial control only allows the same 
features as know for the detec tor RF 10Axl. Please be sure that the detector has a 
firmware ver sion 0.90 (only available through KNAUER) that allows for serial 
control, other firmware versions are not compatible. Especially the options for 
data acquisition on two independent channels (so called 4 channel wavelength 
mode) or tempering the measurement cell are not supported. Wavelength scans 
cannot be programmed, exe cuted or stored in a method.

Fig. 129: Instrument Setup Fluorescence Detector RF 20A/Axs

Lamp OFF at the end of run: Upon selecting this option, the lamp(s) will switch  
off after the run time has elapsed. This option may be used for the shutdown  
methods. The lamp can be switched on again from Control - Instrument Status - 
RF-20A - Diagnostics.

Wavelength Program: All additional settings are integrated as additional col umns 
into the spreadsheet for the detector time program. The creation of the detector 
time program is similar in principal to that described above in the chapter Crea-
ting Pump Program.

Time, Excitation and Emission: The Time, Excitation wavelength and Emission 
wavelength values must be entered manually, whereas the options Autozero, 
Event Out and Event Mark can be checked separately for each time line. Event 
Out short circuits the event out terminal for approximately 1 second. Event Mark 
adds an event mark to the analog output.

sensitivity, gain, Recorder Range and Output Mode: The values for the sensitivity, 
gain, Recorder Range and the Output Mode can be selected from the drop-down 
menus. Fields with selections available will display an arrow button when the field 
or row is selected. Click the button to display the available choices.
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Sensitivity: The available choices for the Sensitivity are HIGH, MED and LOW. For 
the Output Mode the available choices are Excitation Energy, Light Source Cor-
rection and Emission NOT corrected.

Fig. 130: Drop-down menus in the Fluorescence Detector RF-20A/Axs 
wavelength program 

5.3.8 Instrument Setup – UserDefined Detector

For user defined detectors, only the general detector settings, described above, 
can be set.

5.3.9 Instrument Setup – Virtual Detector

A virtual detector is not a real instrument but a software tool with special func-
tions. For instance, it is possible to carry out simulations or corrections of chro-
matograms with this detector. The results are be stored as normally created 
chromatogram.

The virtual detector requires the same general settings (as described above) to be 
set.

Fig. 131: Instrument Setup Virtual detector

Ext. Trigger ON in 0.00 Min after ready: Check this option to use a logical trig ger 
signal for starting the system. This allows a synchronous system start with out an 
external trigger source (e.g. autosampler or manual injection valve). 

Detector Instru
ment Setup
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With 0.00 Min after ready the system will be started if all connected devices have 
sent a ready to the software. For a delayed start, enter the desired time.

Argument X / Y: X and Y are optional arguments. Use of these can be switched off. 
A resulting formula can be calculated without either X nor Y, with only X or with 
both X and Y (single Y is forbidden). If X or X and Y are switched on, X and Y signs 
must be used in the resulting formula expression.

Source: After checking the field Argument X or Y, the drop-down menu of the 
Source becomes accessible. The options are Time, Data File and External Source.

Time: With this selection no further settings for Argument X or Y are possible. The 
argument value is equal to the current time value.

Data File: Load an already existing chromatogram (data file) that should be shown 
starting a run with the virtual detector. The value of this argument is calculated 
using the corresponding point in the selected data file. The speed of the data 
acquisition can be set with the Sampling rate. If the original chromato gram was 
acquired for 10 min with 1 Hz, the chromatogram will be finished within 5 min if 
the sampling rate for the virtual detector is set to 2 Hz. If no data points of the ori-
ginal chromatogram remain, the virtual detector will show a value of 0 (zero).

Settings...:The Settings... button will become accessible when Data File is selec-
ted. Clicking on it will call up the following dialog box:

Fig. 132: Virtual detector setup, data file selection

The last file selection will be displayed. You can either enter a new file or use the 
Browse… button to locate file.

Note: To avoid possible signal distortion, the Y-Axis multiplier in the con figuration 
of the virtual detector must be equal to that of the selected data file.

The dialog box which appears includes in the upper part the typical Windows 
searching facilities. Additionally you can search using the Sample ID and/or the 
Analyst.

Source

Settings, Select  
Data File
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Fig. 133: Virtual detector setup, data file selection

Use the Trace column fields to select the required trace if more than one is availa-
ble in the data file.

Shift Time (min): After checking the Shift Time option you can enter the desired 
time difference e.g. for correcting time delays of serial arranged detectors. A posi-
tive shift time will shift the chromatogram to later retention times, a nega tive shift 
time to earlier retention times.

When complete, click OK to exit the dialog box and return to the instrument 
setup.

External Source: The Settings... button also becomes accessible. Clicking on it 
the following dialog box appears.

Fig. 134: Virtual detector setup, channel selection

You can select from the drop-down menu one of the detectors or detector chan-
nels accessible in the configured system.

Note: To avoid possible signal distortion, the Y-Axis multiplier in the con figuration 
of the virtual detector must be equal to that of the selected data file.

Argument Y: This option becomes accessible, if the Argument X field is acti vated. 
The setting dialogs for Y are than the same as for X.

Resulting Formula (X,Y): You can either fill-in the desired formula or you can 
select it from the drop-down menu, providing all of the formulas used before.

Source

Detector Instru
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Formula possibilities 
Following functions, constants, and operations will be supported:

Functions: 
SIN, COS, TG, ASIN, ATG, EXP, LG (log10), LN (ln), SH (hyperbolic sine), CH (hyper-
bolic cosine), TH (hyperbolic tangent), SQRT, ABS, RAND (randomizer).

Constants: 
PI (π = 3.141592653), E (e = 2.71828183).

Operations: 
Addition +, Subtraction -, Multiplication *, Division /, Power ^, unary plus and 
minus.

Advanced…: Pressing this button a dialog box appears to create a time table for 
changing the formula during a run.

Fig. 135: Virtual detector setup, time table

5.4 Instrument Setup  Assistants

5.4.1 Instrument Setup – Assistant ASM 2.2L 

Different from the Assistant ASM 2.1L, the instrument setup of the ASM 2.2L does 
not include the separate modules. The modules can be setup in separate tabs as 
they have been configured. The ASM 2.2L setup only allows the events in the time 
program for programming. Make sure that the time table does not exceed the 
separate run time for the device.

Fig. 136: Instrument Setup Assistant ASM 2.2L

 OpenLAB, Software instructions, V2600-1

 Creating an Instrument Control Method 90



Checking the pretreatment option the Setup… button becomes active.  
The pretreatment program will be executed before the run is started. In the 
ASM 2.2L pretreatment only the events can be programmed. The table can be 
edited as described in „Pretreat ment“ on page 65. Refer for more information.

5.4.2 Instrument Setup – Assistant ASM 2.1L 

Due to the modular system, there are a lot of possible configurations for the 
ASM 2.1L. The setup window will look different, depending on the configured 
modules. For all possible modules, the setup is described below.

Fig. 137: Instrument Setup Assistant ASM 2.1L for pump,  
valve and detector

Run time: Run time determines the run time of all devices of the Assistant.

Acquisition delay (only for UVD 2.1S): Acquisition delay is the interval between 
the start of the run (Trigger) and the time when sampling starts for this detec tor. 
This option will only be shown, if a detector is configured in the ASM 2.1L.

UVD 2.1S: This section only appears, if the detector UVD 2.1S is configured.

Time constant: Select the Time constant for the detector from the drop-down 
list. The values are 0.00, 0.02, 0.05, 0.1, 0.2, 0.5, 1.0 and 2.0 seconds. Smaller 
time constants are required for high speed analysis. A good rule is to select a 
time constant, which is the reciprocal of the data rate in Hz (e.g. 2 Hz data rate -> 
0.5 sec time constant).

Sampling rate: The Sampling rate is the rate at which data is sampled by the sys-
tem. Click on the drop-down list for a list of the frequencies available for the con-
figuration of your system. The choices are: 1, 2, 5, 10, 20 and 50 Hz. This selection 
is in Hz (data points per second) as for most chromatography applica tions. We 
recommend having more than 20 data points per peak (30 – 40). This means that 
for a peak with a peak width of 20 seconds (from peak start to peak end) a data 
rate of 2 Hz is recommended.

Autozero at start: Check the Autozero field if you wish the signal to be zero-
ed at the moment a measurement is started (to define the current signal as the 
baseline).

Autozero at WL change: No access to this option. The grayed area is only a 
reminder, that the autozero will take place at any wavelength change during a run.

Pretreat ment
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HPG: Pressure Limits, [unit] (only for pump P 4.1S): This section is only accessi-
ble, if a pump P 4.1S or two pumps as a HPG including a pump P 4.1S (HPG) have 
been configured. The shown pressure unit depends on the unit selected in the 
pump configuration (MPa, bar, psi).

Min: Enter the minimum pressure allowable for your pump. The zero setting disa-
bles the shut down due to minimum pressure.

Max: Enter the maximum pressure allowable for your pump. The default value 
always corresponds to the configured pump head. A setting above this value is 
not allowed.

If the min and max limit are set to 0, the software will not check the pressure and 
the limits will only be monitored by the pump internally.

Options: The settings accessible in this section depend on the configured 
mod ules.

Standby at the End of Run: Upon selecting this option, the Assistant will switch 
into standby after the run time has elapsed. The pump motor and the detector 
lamp will be switched off and the Assistant’s display will show the Standby sta-
tus. If this option is selected, all other options of the Options section become 
inaccessible.

Flow OFF at the end of run: Upon selecting this option, the flow will be set to 
zero after the run time has elapsed. 

Lamp(s) OFF at the End of Run: Upon selecting this option, the lamp will switch 
off after the run time has elapsed. This option may be used for the shutdown 
methods.

Time program: The time program displays the program lines for all configured 
modules. Please refer to the setup information of the separate instruments (pump, 
detector, valve, MultiValve FC) for the specific setup options. 

If a HPG is configured, only a line for Pump A will be shown.

Show...: The drop-down menu allows the selection of either showing the lines for 
all configured modules (Show All Lines) or for just one of the modules (e.g. Show 
Pump Lines). The available modules depend on the configured modules for the 
Assistant. The option Show ASM 2.1L Lines allows for programming the 3 events 
of the Assistant.

Time (min): Add a new time line with the time you want to change a module’s 
setting. Once you have added a line, select the module you want to program in 
the device column. If you want to change settings for several devices at the same 
time, you must add separate lines for each module.The smallest allowed time step 
in the time program is 0.02 minutes.

Device: The device column allows for selecting one of the configured modules or 
the Assistant. If a HPG is configured, only the HPG A pump can be selected.

[3rd column]: The 3rd column allows for entering a value for the selected device. If 
no line is selected the header shows… .

If a pump is selected, the column header show Flow (ml/min) and the flow for the 
pump or HPG system can be selected. The allowed flow depends on the pump 
head. For a 10 ml pump head the flow rate range is 0.00 – 9.99 ml/min, for a 50 ml 
pump head 0.0 – 50.0 ml/min. Note that for a HPG both pumps must have the 
same pump head.

If the detector is selected, the column header shows WL (nm). Following the speci-
fications of the UVD 2.1S, the allowed wavelength range is 190 – 500 nm.
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If a valve is selected, the column header shows Pos. A drop-down menu will be 
accessible to select the desired valve position.

If the ASM 2.1L is selected as a device, the column header shows Events. The field 
shows now the selected events. _ will be shown for events for which no option is 
selected. In practice this means that the current status will not be changed. The 
setup will open by clicking the small arrow key. The choices for the events are 
Off (0), On (1) and Pulse (P).

[4th column]: The 4th column is only to show %A, if as a device a pump of a HPG 
is selected. This allows for selecting the %A part of a gradient, while %B is calcula-
ted automatically by the software (100% - %A). If no pump is selected the header 
shows… .

Pretreatment: This option enables several pretreatment operations of pumps and 
valves before injection and starting the data acquisition. For setting up refer to the 
Pretreatment section on page 65.

5.4.3 Assistant Setup / FRC Setup

If a valve is configured as a fractionation valve, the Assistant setup includes two 
tabs, one for the Assistant and one for the fractionation valve. Please refer to the 
section for detailed information for the fraction valve setup (MultiValve FC) page 
173.

Fig. 138: Instrument Setup assistant ASM 2.1L for fractionation valve
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5.5 Instrument Setup – Autosamplers
A single autosampler can be included into any system, therefore all supported 
autosamplers will be explained separately without cross references.

5.5.1 Instrument Setup – Autosampler KNAUER Optimas

The method parameters required for automatic operation of your autosampler are 
included in the Method – Instrument Setup – Optimas tab. The control parameters 
for the autosampler become part of your method and sequence files. 

Fig. 139: Instrument Setup autosampler KNAUER Optimas 

Select the injection method by clicking on one of the available options: Full loop, 
Partial loopfill or µl pick-up.

The maximum programmable injection volumes determine the injection method:

 � Full loop (Flushed loop): the injection volume, is equal to the loop volume. As 
more sample than the loop volume is needed to completely fill the loop (the 
tube volume must also be filled), the loop is automatically flushed: 

3 x loop volume loop volumes < 100 µl
2 x loop volume loop volumes from 100 µl to 500 µl
1.5 loop volume loop volumes > 500 µl

 � Partial loopfill: the maximum injection volume is 50 % of the programmed 
loop vol ume

 � ml Pick-up: the maximum injection volume can be calculated with the following 
for mula: Injection volume = (loop volume – 3 x needle volume) / 2

Syringe Speed: The aspirating speed of the syringe used in injection methods can 
be adapted depending on the viscosity of the samples (the choices are Low, Nor-
mal and High). The speed of the syringe during washing or rinsing procedures is 
not affected by this setting.

Flush Volume: Enter the amount of sample in µl taken from a vial to preflush the 
needle before the loop is filled with the sample. The default value is 30 µl for a 
tube volume of 15 µl. In the flushed loop mode this option is deactivated.

Note: Flush volumes smaller than twice the volume of the needle and tub ing will 
result in a decrease of performance of the autosampler.

Wash times: Select the Wash times (in number of syringe volumes). Note that the 
Needle Wash check box must be selected in order to activate this setting.

Autosam pler 
Instru ment Setup
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Air Segment: Check the Air Segment box to enable the use of an air segment bet-
ween the sample and the wash solvent to reduce the amount of flush vol ume. 

Headspace Pressure: Check the Headspace Pressure box to enable the use of 
headspace pressure in combination with the syringe to transport sample to the 
loop. The compressor will always be used during a wash procedure.

Note: The accuracy and reproducibility of the autosampler may decrease if Head-
space pressure is not selected.

Needle Wash: Check the Needle Wash box to enable a wash procedure.

Alarm Buzzer: Check the Alarm Buzzer box to enable the alarm beep which is 
emitted when an error occurs during a run.

Run Screens: Check the Run Screens box to display the actual run information on 
the autosamplers display during a run.

Temperature control: If your autosampler is equipped with a tray cooling, this 
option can be checked and the desired temperature can be entered.

Note: The tray cooling allows to enter a temperature between +4 °C and +15 °C.

Timed Events...: These types of events or methods enable you to control other 
devices via the two auxiliaries (contact closures) or to activate a new oven set 
point. Each event can be programmed on a time basis, which starts at the moment 
of injection.

Click on the Timed events... button to set up the time based methods in the fol-
lowing dialog box:

Fig. 140: Autosampler KNAUER Optimas timed events 

New: Click the New button to add additional lines to the programmed meth ods. 
Clicking the New button activates the method type drop-down menu. 

Method type: Select one of the available AUX-1 and AUX-2. Both auxiliary AUX-1 
and AUX-2 can be set to Switch ON (contact closure) four times and four times to 
Switch OFF at a programmed Time. It is not possible to program the same auxiliary 
to ON and OFF at the same time.

The maximum programmable time for the time based methods is 9 h 59 min 
59 sec.

Commit: Click the Commit button to actualize your selection.

Delete: Click the Delete button to remove the selected line from the pro grammed 
methods.

Timed Events
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The Stop Events at Time allows setting the end time of the timed events. If the 
Stop Events at Time box is not checked, the end time is equal to the analysis time 
(the run time). The maximum Stop events time is 9 h 59 min 59 sec.

Note: If the END time exceeds the programmed run time, this END time overru-
les the analysis time for the autosampler. The next injection will be started as soon 
as the timed events program has finished.

When complete, click OK to exit the dialog box and return to the instrument 
setup.

Mix Methods...: Click the Mix methods... button to create a program of sample 
preparation in the Mix Methods dialog box.

Fig. 141: Autosampler KNAUER Optimas Mix Methods

New: Click the New button to add additional lines to the Mix program. Clicking 
the New button activates the method type drop-down menu.

Method Type: Select the Method Type from the drop-down list. The choices 
are Add, Mix and Wait. Click the New button to add additional lines to the pro-
grammed methods. The mix method can contain a maximum of 15 program-
mable lines.

Add: Specify the amount of a liquid in µl (max = the syringe volume) to be aspi-
rated from a source (choices are Sample, Reagent-A, Reagent-B and Wash) and 
dispensed to a target (choices are Sample and Destination).

 
Fig. 142: Autosampler Mix Method step Add

Note: The aspirate and dispense speed depends on the selected syringe and 
syringe speed.

The reagents and transport solvent are located at the following positions on the 
tray:

Transport solvent: vial 85
Reagent A: vial 86
Reagent B: vial 87

Autosam pler 
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Mix: According the number of Mix Times (1-9 times) the programmed Amount  
(µl, max = the syringe volume) will be aspirated and dispensed. If no destina tion 
vial is used the mixing step is performed in the sample vial.

Fig. 143: Autosampler Mix Method step Mix

Wait: Wait a programmed period of time x:xx:xx (0:00:00 – 9:59:59) before conti-
nuing with the next step (reaction time).

Fig. 144: Autosampler Mix Method step Wait 

Commit: Click the Commit button to complete the operation.

Delete: Click the Delete button to delete the selected step.

When complete, click OK to exit the dialog box and return to the instrument 
setup.

5.5.2 Instrument Setup – Autosampler AS 6.1L, AS 3950, 
AS1

The available settings for AS 6.1L, AS 3950 and AS-1 autosamplers are nearly 
identical and will be described together in this section.

Features, which are not available for all devices, will be marked as „only for“.

Fig. 145: Instrument Setup autosampler AS 6.1L
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Fig. 146: Instrument Setup autosampler 3950, AS-1

Select the injection method by clicking on one of the available options: Full loop, 
Partial loopfill or µml pick-up. If µl pick-up is selected, a drop-down menu for the 
Transport vial position (Transport pos., only 3950 not AS-1) becomes available. 

For AS 6.1L also the option None/User program is available. Select this option, if 
you want to run a User program instead of a default Injection method. If None is 
selected and no User program enabled, the autosampler will not start an injection 
and will not send a trigger. In this case another trigger has to be used to start a 
run.

The minimum injection volume for the AS-1 is 1 µl. The value can be entered in 
1 µl increments. The minimum injection volume for the AS 6.1L and AS 3950 is 
0.1 µl with firmware version 1.15. The value can be entered in 0.1 µl incre ments. 
Autosampler 3950 with older firmware only supports a minimum injec tion volvu-
me of 1 µl and 1 µl increments. The maximum programmable injection volumes:

 � Full loop (Flushed loop): is equal to the loop volume. As more sample than 
the loop volume is needed to completely fill the loop (the tube volume also 
have to be filled), the loop is automatically flushed: 

3 x loop volume loop volumes < 100 µl

2 x loop volume loop volumes from 100 µl to 500 µl

1.5 loop volume loop volumes > 500 µl

 � Partial loopfill: the injection volume is 50 % of the programmed loop vol ume
 � ml Pick-up: With μl pick-up an injection can be made without sample loss, in 

contrast with the other two injection methods. After aspiration, the sample 
volume will be flushed into the sample loop using either transport liquid or 
wash liquid. From firmware version 1.16 the injection volume limitation for 
AS 6.1L and AS 3950 was removed. 

 � µl pickup plus (AS 6.1L only): This injection method is an experimental imple-
mentation for fast injection purposes. It requires a hardware change and is 
still under development. However, we kindly suggest not to use this injection 
method. 
 
The transport plug, this is the volume of transport liquid, which will be used 
to flush the needle before aspirating the sample and after that transporting 
sample into the sample loop, will be calculated as: transport plug = (2.5 x 
tubing volume). The tubing volume is set in the autosampler configuration and 
reflects the volume of the tube between the needle and the injection valve. 

Autosam pler 
Instru ment 
Setup

 OpenLAB, Software instructions, V2600-1

 Creating an Instrument Control Method 98



For the analytical version of the autosampler the volume is 15 µl, for the pre-
parative version 45 µl; it can be found on a label on the tube. With the default 
setting, the transport plug for the analytical version is 38 µl; therefore, the 
smallest loop which can be used for µl Pick-up must be larger than 23 µl (23 µl 
+ desired injection volume).  
 
To use a smaller loop, the value for the tubing volume in the autosampler 
configuration needs to be changed. E.g. to inject 2 µl per µl Pick-up with a 
10 µl loop, the tubing volume must be changed to a value of 6.5 µl. Take into 
account, that the volume of sample loops are not exactly as noted. For the 
other injection methods full loop and partial loopfill it is mandatory to set the 
tubing volume to the default volume (same as on the tube‘s label). For former 
firmware versions or AS-1 the maximum injection volume can be calculated 
using the following formula: max. injection volume = (loop volume – 3 x needle 
volume) / 2.

 � Transport pos.: (only available for AS 6.1L and AS 3950 µl pick-up) For usage 
of 84+3 vials tray, the consumption of transport liquid depends on the needle 
volume and corresponds to the 2.5 needle volume for the segments before 
and after the sample. If the transport liquid is escaped from wash or transport 
bottle, a very small volume will be used before and after sample aspiration. 
 
Before running a sequence, always check if there is enough volume in the 
wash and transport bottles. For usage of 84+3 vials tray, the consumption 
of transport liquid depends on the needle volume and corresponds to the 
2.5 needle volume for the segments before and after the sample. If the transport 
liquid is escaped from wash or transport bottle, a very small volume will be used 
before and after sample aspiration.  
 
Before running a sequence, always check if there is enough volume in the wash 
and transport bottles. The autosampler itself calculates the liquid level in the 
transport vials. It will be reset to 8000 µl every time if the autosampler is swit-
ched off and on. Additionally the level can be reset from the autosamplers direct 
control tab.  
 
The level cannot be read-out from the software. If the autosampler calculates 
that the vial is empty, the method/sequence will be stopped. Dependent on the 
transport liquid level, the autosampler will adapt the needle immersion depth. 
Therefore it is important to fill the transport vials whenever the autosampler is 
switched off or the transport liquid level is reset manually. If a vial is selected as 
the transport vial, the configuration of the vial as a Reagent A or B vial will be 
ignored. 

Flush Volume: Enter the amount of sample in µl taken from a vial to preflush 
the needle before the loop is filled with the sample. The default value is 30 µl 
for a tube volume of 15 µl. The preflush will only be carried out for the injection 
modes Full loop and Partial loopfill. In the flushed loop mode this option is 
deactivated.

Syringe Speed: The aspirating speed of the syringe used in injection methods can 
be adapted depending on the viscosity of the samples (the choices are Low, Nor-
mal and High). The speed of the syringe during washing or rinsing procedures is 
not affected by this setting.

Syringe Scale Factor: The syringe speed can also be influenced by using the 
syringe scale factor. 1 is the slowest speed, 9 the highest.

 OpenLAB, Software instructions, V2600-1

 Creating an Instrument Control Method 99



Note: Flush volumes smaller than twice the volume of the needle and tub ing will 
result in a decrease of performance of the autosampler.

Needle Wash (ON) (AS 6.1L only): Click on <Setup...> button to open the wash 
setup. Two different wash modes are available.

Fig. 147: Needle Wash Setup AS 6.1L

Standard: Check standard to use one solvent to wash the needle after an injec-
tion. Choose the number of wash cycles by selecting the corresponding value 
within the dropdown menu „Wash times“. Up to 9 wash cycles are possible. The 
value is indicated as syringe volume

Advanced: The advanced mode will allow to use two different solvents. Select 
how many different wash steps should be carried out. Up to 9 different wash stops 
could be selected. Choose in every step, if the Wash or Transport Solution should 
be used. Choose the volume in μl to use during each step. Please keep in mind 
that the tubings need to be flushed as well. Choose a volume greater than the 
volume of the tubing connected the syringe valve and the injection valve. The 
option „wash loop“ will devide the choosen volume into two equally large seg-
ments, whereas the second segment will be used to flush the the sample loop.

If a 84+3 vial tray is used, advance wash will use the wash/transport bottles, but 
not the vials.

Wash times: Select the Wash times (in number of syringe volumes). The valid inter-
val is between 1 and 9. Note that the Needle Wash check box must be selected in 
order to activate this setting.

Needle height: Select the penetration depth of the needle or the distance bet-
ween the vial bottom and the needle tip. The valid settings are between 2 mm and 
6 mm with the step 1 mm.

Air Segment: Check the Air Segment box to enable the use of an air segment bet-
ween the sample and the wash solvent to reduce the amount of flush vol ume. 

Headspace Pressure: Check the Headspace Pressure box to enable the use of 
headspace pressure in combination with the syringe to transport sample to the 
loop. The compressor will always be used during a wash procedure.

Note: The accuracy and reproducibility of the autosampler may decrease if head-
space pressure is not selected.
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Needle Wash: Check the Needle Wash box to enable a wash procedure.

Temperature control: If your autosampler is equipped with a tray temperature 
control unit, this option can be checked and the desired temperature (4–40 °C) 
can be entered. The AS-1 and older versions of the 3950 may have only a tray 
cooling facility (4–22 °C).

Wait with tolerance (±°C): The system becomes ready only if the actual tray tem-
perature is inside the set range. 

Wait time (min): The waiting time is the equilibrating time in minutes after the tray 
tempe ra ture reached the temperature set range before the injection takes place.

Timed Events...: These types of events or methods enable you to control other 
devices via the two auxiliaries (contact closures) or to activate a new oven set 
point. Each event can be programmed on a time basis, which starts at the moment 
of injection.

Click the Timed events... button to set up the time based methods in the follow ing 
dialog box:

Fig. 148: Autosampler 3950, AS-1 timed events 

New: Click the New button to add additional lines to the programmed meth ods. 
Clicking the New button activates the method type drop-down menu.

Method type: Select one of the available AUX-1 and AUX-2. Both auxiliary AUX-1 
and AUX-2 can be set to Switch ON (contact closure) four times and four times to 
Switch OFF at a programmed Time. It is not possible to program the same auxiliary 
to ON and OFF at the same time.

The maximum programmable time for the time based methods is 9 h 59 min 
59 sec.

Commit: Click the Commit button to actualize your selection.

Delete: Click the Delete button to remove the selected line from the pro grammed 
methods.

The Stop Events at Time allows setting the end time of the timed events. If the 
Stop Events at Time box is not checked, the end time is equal to the analysis time 
(the run time). The maximum Stop events time is 9 h 59 min 59 sec.

Note: If the END time exceeds the programmed run time, this END time overru-
les the analysis time for the autosampler. The next injection will be started as soon 
as the timed events program has finished.

When complete, click OK to exit the dialog box and return to the instrument 
setup.

Timed Events
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Mix Methods...: Click the Mix Methods button to create a program of sample pre-
paration. The Mix Methods set up dialog will appear.

Fig. 149: Autosampler 3950, AS-1 Mix Methods

New: Click the New button to add additional lines to the Mix methods. Clicking 
the New button activates the method type drop-down menu.

Method type: Clicking the New button first the method type drop-down list beco-
mes active. Select the Method Type from the drop-down list. The choices are Add, 
Mix and Wait. Click the New button to add one more line to the pro grammed 
methods. The mix method can contain a maximum of 15 program mable lines.

Add: Specify the Amount of a liquid in µl (max = the syringe volume) to be aspi-
rated from a source (choices are Sample, Reagent-A, Reagent-B and Wash) and 
dispensed to a target (choices are Sample and Destination).

 
Fig. 150: Autosampler 3950, AS-1 Mix Method step Add

Note: The aspirate and dispense speed depends on the selected syringe and 
syringe speed.

The reagents and transport solvent are located at the following positions on the 
tray (only for 84+3 vial tray):

Transport solvent: vial 85

Reagent A: vial 86

Reagent B: vial 87

Mix: According the number of Mix Times (1-9 times) the programmed Amount  
(µl, max = the syringe volume) will be aspirated and dispensed. If no destina tion 
vial is used the mixing step is performed in the sample vial.

Fig. 151: Autosampler 3950, AS-1 Mix Method step Mix

Autosam pler 
Instru ment 
Setup

Mix methods

 OpenLAB, Software instructions, V2600-1

 Creating an Instrument Control Method 102



Wait: Wait a programmed period of time x:xx:xx (0:00:00 – 9:59:59) before conti-
nuing with the next step (reaction time).

Fig. 152: Autosampler 3950, AS-1 Mix Method step Wait 

Commit: Click the Commit button to complete the operation.

Delete: Click the Delete button to delete the selected step.

When complete, click OK to exit the dialog box and return to the instrument 
setup.

Transport Pos.: (only available for µl pick-up with tray type 84+3 vials) Select the 
position of the vial with the transport liquid. Available are vials 85, 86 and 87. The 
transport plug is 2.5 x needle volume (needle volume = tubing vol ume, refer to 
the autosampler configuration, page 45). The autosampler itself calculates the 
liquid level in the transport vials. It will be reset to 8 000 µl every time if the auto-
sampler is switched off and on. Additionally the level can be reset from the auto-
samplers direct control tab.  
 
The level can not be read out from the software. If the autosampler calculates, that 
the vial is empty, the method/sequence will stopped. Dependent from the trans-
port liq uid level, the autosampler will adapt the needle immersion depth. Therefo-
re it is important to fill the transport vials whenever the autosampler was switched 
off or the transport liquid level was reset manually. If a vial is selected as the trans-
port vial, the configuration of the vial as a Reagent A or B vial will be ignored.

Stacked injections...: The option Stacked injections enables the definition of 
additional injections during a run. Such injections can only be programmed either 
for the autosampler AS 6.1, AS 3950 and AS-1 or the injection module (refer the 
FRC section, chapter „8.5 Stacked Injection“ on page 191). As the peak table can-
not be adjusted automatically, if several injections per run were made, this opera-
tion is only useful for preparative chromatography. Click on the Stacked injecti-
ons... button to open the Stacked Injections Table dialog box.

Autosam pler 
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Use stacked injection: Check this box in order to activate the settings in this dia-
log box.

Fig. 153: Autosampler 3950, AS-1 Stacked Injection Table 

Injection method: The injection method is the same as that defined in the instru-
ment setup of the autosampler. It cannot be selected separately for the stacked 
injections.

Start sample preparation X.XX min before stacked injection: Define the time 
before the injection time, the autosampler should start with the sample/injec tion 
preparation. Please make sure that the selected time is sufficient to prepare the 
injection before the injection time arrives, otherwise the injection may be delayed. 
If the autosampler is ready to inject, it will wait until the programmed time for the 
stacked injection. If the autosampler needs a longer time than pro grammed, it will 
inject immediately after the injection preparation is finished. In this case the next 
stacked injection will be delayed by this extra time.

Do not wash the needle between injections from same vial: Checking this option 
prevents the needle wash, if the stacked injection is made from the same vial as 
the previous injection. This option may be useful for saving time or increasing the 
reproducibility of injections.

Make a right-mouse click into the time table and select Fill table from the corre-
sponding menu.

Fig. 154: Autosampler 3950, AS-1 Stacked Injections Table Setup

Stacked Injections
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Number of Injections: Enter the number of stacked injections. For example, if 
you enter 2, two stacked injections will be made, in addition to the initial injec tion 
therefore 3 injections in all will be made per run. Please make sure that you have 
enough samples for the entered number of injection.

Sample Vial: Select the vials the stacked injection should be made from. Select 
Same for injections from the same vial as the previous injection, Next to inject from 
the vial number <n+1> from the previous injection or Custom to select the vial 
number.

Injection Volume (µl): Select the desired injection volume. Note that the volume 
depends on the selected injection mode of the autosampler in the instrument 
setup.

Sample Preparation Time (min): Define the time before the injection time, the auto-
sampler should start with the sample/injection preparation. Make sure that the 
time is sufficient to prepare the injection before the injection time arrives, other-
wise the injection may be delayed. If the autosampler is ready to inject, it will wait 
until the programmed time for the stacked injection. If the autosampler needs a 
longer time than programmed, it will inject immediately after the injection pre-
paration is finished. In this case the next stacked injection will be delayed by this 
extra time.

Time between Injections (min): Enter the time between the injections.

Do not wash needle between injections from same vial: Enable this option if you 
wish to prohibit the needle wash after each injection, programmed in the auto-
samplers instrument setup, for the stacked injections from the same vial.

If you close the Stacked Injections window with Apply, the selected settings will be 
copied into the Stacked injections table. Any existing entries from previous pro-
gramming will be deleted.

By clicking on the right-mouse button in the table, you can select:

Fill Down: to fill the table with the same settings as in the selected line.

Insert Line: to add a new line.

Delete Line: to delete the selected line.

Delete Lines: to delete all selected lines.

Fill Table…: to open the Stacked Injection setup again. The new table will over-
write the existing one. If you select the command Fill table to open the setup 
dialog box for the stacked injection table, the window will show default values for 
all parameters, besides the sample preparation time.

Click on OK to close the Stacked Injections table window, the autosampler 3950 
or AS-1 instrument setup window will be shown.

User Programs require that all actions and steps, the autosampler should execu-
tes, are programmed sequentially. Note that no firmware-based routines for an 
injection can be used in a User Program. If the User Program should be used 
before injection, e.g. for a pre-column derivatization, it also replaces settings for 
the Injection method, Wash and Mix program. All required steps including the 
Injection method (full loop, partial loop or µ pick up) and Wash procedure need to 
be programmed step-by-step.

Fill table

Table functions

User Program
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Fig. 155: Autosampler AS 6.1L, User Program

Use User Program: This checkbox has to be enabled to program and execute a 
User Program.

Run In X.XX Min After Injection: If the checkbox is enabled, the User Program 
will be executed after injection. The injection mode as well as the wash program 
need to be defined separately. If this checkbox is disabled, the User Program can 
be executed as an injection mode. In this case the Injection Method None Or 
User Program also has to be selected. If it‘s not chosen, the User Program will be 
ignored.

Action: To create a program step, select an action from the drop-down list. 
Depending on the selected action, more options become available and must be 
defined. Any destination and reagent vials used must be defined in the Tray setup 
of the autosampler configuration. Up to 239 program steps can be added. Due 
to the great number of possible program steps there is no check if the program is 
correct. We highly recommend to test the program first without real samples.

<Add>: Adds the selected Action at the end of the User Program.

<Insert>: Inserts the selected Action directly before the currently marked line.

<Change>: Changes the currently marked line.

<Delete>: Deletes the currently marked line.

<Move Top>: Moves the currently selected line to the beginning of the User 
Program.

<Move Up>: Moves the currently selected line one position up.

<Move Down>: Moves the currently selected line one position down.

<Move End>: Moves the currently selected line to the end of the User Program.

Aspirate: Draws a specified volume of air or liquid from a defined source. This can 
be the sample or destination vial, a reagent vial, or the wash or transport bott-
le. The aspiration speed of the syringe can be set using Syringe Speed and the 
height of the sample needle above the bottom of the vial can be set using Needle 
Height. The volume to be aspirated has to be defined in the Volume field.

Dispense: Dispenses a defined volume from a previously drawn volume into a vial 
or waste. The target of the delivery, the Syringe Speed, the Needle Height and the 
volume to be delivered can be set.

Syringe Valve: Sets the syringe valve to the selected port. The possible positions 
are Needle, Wash Port 1, Waste or Wash Port 2. Switch the syringe valve before 
drawing up or dispensing a volume via the syringe.

Syringe: For the syringe there are the commands Load, Unload and Home. For 
Load and Unload, the syringe speed and volume can be specified. 

 OpenLAB, Software instructions, V2600-1

 Creating an Instrument Control Method 106



For the source and target of the action the syringe valve. If necessary, the needle 
should be set as desired beforehand. Home completely unloads the syringe and 
reinitializes it.

Needle Wash: The Needle Wash command performs a standard wash operation. 
The liquid for needle rinsing is drawn from the port of the needle valve selected 
under „Position“. Set the rinsing volume under Volume. Before emptying the syrin-
ge, the syringe valve automatically switches to the Waste position.

Rinsing procedure: The needle moves to the Wash position, half of the entered 
rinsing volume is drawn up and then rinsed through the syringe. The needle then 
moves to the transport position, the second half of the entered rinsing volume is 
drawn up and then rinsed through the syringe. This also rinses the outside of the 
needle.

Valve: The command Valve can be used to switch either the injection valve or the 
ISS-A valve installed in the autosampler. Note, that switching the injection valve 
to the Inject position does not trigger the Inject marker. If an injection is to take 
place when the valve is switched to Inject and the software should starts the run, 
the marker also has to be programmed accordingly.

Wait: Wait can be used to insert a waiting time between two program steps. This 
may be necessary, for example, in the case of pre-column derivatization, in order 
to wait for the end of the reaction before injection. The entry is made in min.min. 
That is, 0.5 corresponds to a time of 30 seconds.

Compressor: The compressor supports the injection system by creating a head-
space pressure in the injection vial. This option is only useful for vials with a tightly 
closing septum. The compressor can be switched on or off.

Move Tray: The command Move Tray, moves the tray holder forward (Front) to 
exchange a tray or to insert/remove vials. The command Home moves the tray 
holder back into the device.

Move Tray (in mm): The command Move Tray (in mm) moves the tray holder to a 
defined position. The specification mm refers to the Home position of the tray hol-
der in the direction of the front. The maximum distance is 120 mm, which corre-
sponds to the Front position. If several commands Move Tray (in mm) are program-
med in one User Program, the distances are not added up, since the distance 
refers to the home position for each step. A step with 30 mm and a second step 
with 10 mm therefore do not add up to 40 mm, but with the second step the tray 
holder moves back again 10 mm. For the same reason, no entries with a nega-
tive value are allowed, since the tray cannot move back further than the Home 
position.

Auxiliary: The relay output of the I/O port can be switched with the Auxiliary 
command. On switches the relay to short circuit, Off opens the contact again. To 
use the relay as an Auxiliary, the relay has to be set to Auxiliary in the Inputs and 
Outputs tab.

Wait for Input: At the I/O port there are 2 inputs, which are TTL. They are designa-
ted as 1 and 2. The command Wait for Input can be used to pause the execution 
of the User Program until the programmed condition for an input is met, means 
an external signal reaches the desired state (Low or High).

Output: The relay output of the I/O port can be switched with the command Out-
put. On switches the relay to short circuit, Off opens the contact again.

Marker: To ensure that the chromatography software, which waits for a trigger 
signal for the start a run, also receives this signal during an injection, a marker has 
to be set. For example, the marker has to be set to Inject, since switching the injec-
tion valve to the Inject position does not automatically switch the marker.  
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The marker can also be used to start the run if injection is not to take place there, 
e.g. in case of a time-delayed injection. Digital Inject only changes the internal 
status to Inject, which can be read out by the software. The relay output is not swit-
ched. In ClarityChrom System Configuration the Ext. Start Dig. Input then has to be 
set to the autosampler (Sampler 1). The command Inject, on the other hand, also 
switches the relay output at the I/O port if the relay has been set to Inject Marker 
in the Inputs and Ouputs tab and passes on the start signal to a device connected 
there.

SSV Port: Via SSV Port, a solvent switching valve built into the autosampler can be 
switched to the desired position (1-6).

Repeat: The command Repeat allows to repeat a corresponding number of pre-
vious steps in the User Program. The number of steps (program lines) is defined 
under Load steps, Times also allows repeating the steps several times.

Wait for Event: The command Wait For Event pauses the User Program until an 
Event (1-15) is detected. Currently this Action cannot be used.

Needle Vertical: The command Needle Vertical moves the needle vertically to 
either the (upper) home or fixed down position (as in needle flushing). Before you 
execute the Down command, ensure that the needle is in a position where it can 
not hit an obstacle and be damaged.

Needle Horizontal: The command Needle Horizontal moves the needle hori-
zontally. The positions Home/Waste, Wash and Transport can be selected, where-
by Wash and Transport currently define the same position.

In the Aux Traces tab a trace Stacked Inj. [AS 6.1L], Stacked Inj. [AS 3950] or Sta-
cked Inj. [AS-1] can be enabled. The trace will show the start of the sample prepa-
ration and the stacked injection.

Fig. 156: Autosampler 3950 Stacked injections auxiliary traces
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Fig. 157:  Autosampler 3950 Stacked injections trace 

For every stacked injection an entry for the sample preparation and the injec tion 
will be made in the Instrument Activity Log.

Fig. 158: Autosampler 3950 Stacked injections instrument activity  
log entry

5.6 Instrument Setup – Manager I/O S 5050, M1, 
IF 2, IFU 2.1

Fig. 159: Instrument Setup Manager S 5050, M-1, IF2, IFU 2.1

Pump Program: Use this spreadsheet to enter your time program. For details on 
the spreadsheet operations, refer to the section Creating a Time (Gradient) Pro-
gram as described in the chapter Pump Program.
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Enter the maximum output voltage in the voltage column AO (mV), e.g. for maxi-
mum delivery of a pump and the percentage values into the AOF (Analog Output 
Factor) column. The output voltage, produced by the Manager S 5050, M-1, IF 2 
and IFU 2.1 will be the result of:

Voltage * AOF / 100

The influence of the Step Mode option is illustrated in the next figure:
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Fig. 160: Analog output profile without and with activated Step Mode

5.7 Instrument Setup – Switching Valves

Fig. 161: Instrument Setup KNAUER Switching Valves

Use this spreadsheet to enter your time program. The number of columns cor-
responds to the number of configured valves in the system. In the first row (at time 
0.00), enter the initial position for each valve. Then you can define the status of 
each valve at the given times.

                     AOF[%]                AOF[%]

min min
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The choices for the positions depend on the configured valves. For two position 
valves the options differ depending on the valve drive type: For VU 4.1 the posi-
tions are 1 and 2, for all other KNAUER valves drives I and L and for VICI/Valvo 
drives A and B. If positions have been named, the position is shown in the table as 
a digit and additional the given name. If an event has been activated for a VU 4.1, 
for the selected position also a * will be shown. The BLANK space means, that the 
valve will not change its state at the given time.

You can enter the settings either by typing the desired values into the corre-
sponding field or by selecting your choice from the drop-down menu which 
becomes accessible via the  button in the selected field.

For details on the spreadsheet operations, refer to the section Creating a Time 
(Gradient) Program as described in the chapter Creating Pump Program.

The valves program profile will be adapted automatically to the spreadsheet 
inputs when you save the method.

If you select any field in the comment column the  button will appear, to open a 
comment window.

Fig. 162: Setup window, KNAUER Switching Valves, Comments

Pretreatment: Checking this option the Setup… button becomes active. Clicking 
on the Setup... button, the following dialog window is opened:

Fig. 163: Pretreatment setting dialog window

The appearance of the valve program corresponds to that of the main valve setup 
window. It must be edited in the same way as described above. To add a new line, 
make a right-mouse click in the table and select Insert line from the menu. The 
only difference is that negative times must be entered, because they are relative to 
the zero injection time.
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Note: If a pretreatment is to be defined for more than one instrument (pump and/
or valve drive) in a method, it is required to set for all of them the same earliest 
time. All pretreatment procedures will start simultaneously.

Note: If a pump should exactly switch off after 5 minutes of pretreatment, include 
a line with 0 ml/min flow into the pretreatment’s pump program. Otherwise the 
pump may run for a longer time as it need some seconds to load the new flow 
rate from the method’s normal pump program

An example for both: 

A pump should run exactly 5 minutes before the injection and a valve should 
switch 2 minutes before injection from position 2 to position 5, means, 3 minutes 
after the pump’s pretreatment is started. Here are the setup tables create a time 
table for the valve, which starts with -5 minutes:

Pump Valve

-5.04 min   1 ml/min -5.04 min   pos. 2

-0.04 min   1 ml/min -2.00 min   pos. 5

-0.02 min   0 ml/min  0.00 min   pos. 5

 0.00 min   0 ml/min

5.8 Instrument Setup – Column Thermostat T1, 
T1 Basic, JetStream, CT 2.1

The oven program profile is automatically adapted to the spreadsheet inputs.

The Smartline column thermostat is supported as JetStream.

For details on the spreadsheet operations, refer to the section Creating a Time 
(Gradient) Program as described in the chapter Creating Pump Program.

Note: Make sure that the column ovens CT 2.1 and JetStream are switched on 
before opening the instrument window. If the keypad is connected, it has to 
display „Choose Function“ so that connection may be established. A software 
control is also possible without key pad. 
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Fig. 164:  Instrument Setup column oven JetStream

Fig. 165: Instrument Setup column oven T-1 with valves

Left Valve, Right Valve, Left/Right Valve (only T-1): If your T-1 is equipped with 
switching valves, the valve columns are visible. The number of positions depend 
on the valve type, defined in the instrument configuration. If the “col umn swit-
ching” option in the configuration is enabled, only one column Left/Right Valve 
is accessible. If a position is defined, both valves will be switched to the selected 
position at the same time. If you use it for column switching, make sure, that the 
columns are connected to the same position on both valves.

Wait before injection: Enable this option, if you wish your system equilibrate with 
the initial temperature for a certain time.

Wait with tolerance [±°C]: The system will wait until the set temperature is rea-
ched within the range defined by the tolerance value, before the next injec tion is 
performed.
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Wait time: A temperature independent delay between successive injections can 
be set in the field Wait time. The system will wait for that time after having reached 
the initial temperature and before the next injection is performed. The wait time 
is also applied, when a run is started and the initial temperature has already been 
reached, also between runs in a sequence.

Temperature Safety Limits (CT 2.1, T-1): The option Temperature Safety Limits 
allows for setting safety limits for the thermostat temperature from 2 - 85 °C. If the 
limit is reached, the thermostating unit will be deactivated and the soft ware will 
show an appropriate error message.

Lower Limit (CT 2.1, T-1): If the lower temperature limit is reached, the thermo-
stating unit will be deactivated.

Upper Limit (CT 2.1,T-1): If the upper temperature limit is reached, the thermo-
stating unit will be deactivated.

[Action] at the end of run (CT 2.1, T-1): The choices are No Action, Thermostat 
Off and Standby (only T-1). 

Select Column (only T-1): If you wish to note information about the injection in 
the RFID chip of a compatible KNAUER column, select the desired column in the 
drop-down menu. This number to be selected corresponds to the number/posi-
tion, the column is connected on the RFID terminal strip. It does  not have to be 
equal to the column switching valves position.

Post Column Temp (only T-1): The post column tempering allows for cooling or 
warming the solvent flow leaving the column thermostat. The temperature range 
is 15 - 35 °C. 

Note that the temperature of the column thermostat during a run can be acquired 
as an Auxiliary Trace. Refer to the appropriate chapter below.

5.9 Instrument Setup – Flowmeter
The flowmeter setup is the same for all supported models and is very simple.

Fig. 166: Setup window Flowmeter

Run time: Enter the desired run time.

Acquisition delay: Here you can define a delay time between starting the run and 
the data acquisition.
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5.10 Instrument Setup – SIKA Thermometer

Fig. 167: Setup window SIKA Thermometer

5.11 Setting up Auxiliary Traces
Any configured HPLC system with at least one pump with pressure transducer, a 
column oven or a flowmeter will be completed by an additional tab for auxil iary 
traces.

Fig. 168: Setup window Auxiliary Traces 

Only the selected traces will be stored with the run data.

Auxiliary traces can not be exported after analysis.

Note: Auxiliary traces can not be analyzed as detector traces can be. To find out 
the values of such a trace, select the correct trace for the Y-axis in the graph’s Axis 
Setup.
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5.12 Setting up a Trigger
Any configured HPLC system with at least one detector acquisition channel will be 
completed by an additional tab for the trigger. 

Click on the Trigger tab to designate the trigger type and to setup the synchro-
nization. The trigger type determines how the data sampling and the gradient 
program(s) are started.

Fig. 169: Setup window, trigger tab

Trigger Type: Select the type of synchronization from the drop-down list. The 
choices are None, Manual, and External.

None: Time program(s) and Sampling start immediately after clicking on Start. 
Sequence acquisitions do not pause between runs. This trigger type is not rec-
ommended for chromatography runs. Due to that the devices program start at dif-
ferent times because there is not start signal, also the retention time of the peaks 
will shifting between different runs.

Manual: Operator must press Enter to start the run. Sequence acquisitions pause 
for confirmation between runs. This type is recommended, if there is not device 
that can send a trigger signal. As an alternative, a virtual detector and External 
trigger can be used for triggering.

External: Program execution and data sampling are started from an external trig-
ger if this option is selected. Further settings are not necessary. Sequence acquisi-
tions pause for external trigger signal between runs.

Note: If you use a manual injection valve with trigger connection, you have to 
switch the injection valve to position LOAD before the run is finished.
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6.  Instrument Status of a (Running) Control Method
If you have the KNAUER drivers and extensions installed, and your instrument 
is configured as a KNAUER HPLC System, the device status and the direct cont-
rol functions appear as part of the Instrument Status section in your Instrument 
window.

For details on other aspects of method development (calibration, integration) and 
sequence operations, see the OpenLAB Data System User Manual or Online help.

6.1 System Status
Open the Instrument Status window using the menu Control · Instrument Sta tus 
from the Main Menu or Control · Instrument Status from the Navigation Panel.

The Instrument Status window contains the status tabs for all configured devices, 
and as shown in the figure below the system status tab which provides an over-
view of the whole system.

Fig. 170: Instrument Status, system status tab, method not running

Fig. 171: Instrument Status, system status tab, method running
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For some devices the software reads out the data only during a running method. 
Therefore, if no method is running, some data are not available (n/a) or might not 
be the actual data but rather data from a previous run. The run ning method is visu-
alized by the bright, bold lines between the displayed instruments.

For each pump with pressure sensor, identified by its name, the actual flow and 
pressure are displayed. If a gradient system is configured, the solvent composi tion 
is also shown.

For each detector channel, the output value and, as far as available, the wave-
length is shown.

Similarly, the relevant data for all included instruments will be displayed, e.g. the 
actual switching positions in the case of the valves.

The single instrument tabs of this window provide more detailed information. On 
these tabs you also have the possibility of directly controlling the individual inst-
ruments. This is even possible while a method is running, however this option has 
to be enabled when configuring the system (refer to “KNAUER Instrument Control 
Method Options” on page 155).

Fig. 172: Instrument status, example: Smartline Pump 1050

All of the instrument tabs provide communication status information at the 
bottom.

For instruments connected via RS-232 (COM or serial port), the serial port number 
is shown:

Fig. 173: KNAUER serial port instrument status

For instruments controlled via LAN, the IP address and IP port is shown:

Fig. 174: KNAUER LAN instrument status

SN: xxxxx: This field displays the serial number of the instrument, entered in the 
configuration window. It should be the same as in the list in Fig. 175 on page 119 
where the serial numbers are read out from the instrument. 
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The serial numbers serve as instrument identifiers, an error message will be 
generated in the case that the method is started with incorrectly entered serial 
numbers. In this case, the serial number must be corrected in the instrument 
configuration.

The active state of the communication with an instrument is represented by the 
green  symbol. Only in this case you will have access to the Device Infor mation. 

Click the  button to read out the device information from the device. Infor-
mation about the serial number, device name, and instrument software ver sions 
will appear. Reading out this information means, the device is really connected 
and can be used to run a method.

Fig. 175: Device Information about the connected instrument(s)

6.2 Instrument Status – Pumps
All pump tabs are identical, independent of the features of the pump. The inte-
gration of the pump into an HPG- or LPG-system will also not change the appea-
rance of this window tab. Unavailable features and functions are grayed out and 
inaccessible. 

Fig. 176: Instrument status pump S 1050, P-1, P 6.1L LPG mode

The tab consists of two main parts, the Monitor and the Direct Control areas.

Run Status: The status HOLD is displayed when no program is running, other wise 
the Run Status displays a run time in minutes elapsed from the start of the run. 
During a Pretreatment, the pump status is equilibrating.

Pump Instrument 
Status
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Flow [ml/min]: The actual flow is indicated in this field.

Pressure [UNITS]: The highlighted actual pressure is shown framed by the set tings 
for the allowed minimum and maximum pressures.

Components [%]: In case of gradient systems (HPG or LPG) the percentage of com-
ponents is shown during the run. The components are also indicated by the (multi) 
colored bar. In the case of isocratic systems the bar is completely red colored, 
showing 100 %.

Events (Digital Outputs): The current state for each Event (Digital Output) is 
displayed in this control. The On state is represented by a red active Light Emis-
sion Diode LED symbol ( ), the Off state, including waiting for pulse, is repre-
sented by an inactive gray LED symbol ( ).

Refresh GLP...: This section, only available with connected KNAUER pumps, 
dis plays GLP (Good Laboratory Practice) related information transferred to or 
downloaded from the pump. Pressing the Refresh GLP... button will actualize this 
information. The extent of the information depends on the given pump.

Note: The GLP information will not be saved.

Fig. 177: GLP Information pump S 1050

Device GLP

Instrument data pump Serial number

Firmware version

Firmware subversion

Instrument installation date

Last service date

Last service code

Board working time

Total volume

Power index

Motor Working time

Number of revolutions
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Device GLP

Pump head Serial number

Type

Maximum flow

Maximum pressure

Working time

Number of cycles

Total volume

Power index

Direct Control: The direct control area will appear disabled as long as the direct 
control option is not activated. Except during a run it can be activated via the 
menu Sequence Method · Runtime Settings… (see Fig. 218 on page 155).

The direct control enables someone to control the instrument directly, even 
during a running method. Changes made to the settings and applied during a run 
will be automatically stored in the method. The corresponding new lines in the 
spreadsheets are marked with the comment DC Op (Direct Control Opera tion). 
Applied changes in a not- running method will not be saved. However, it will be 
recorded in the Activity Log.

Pressure (P 6.1L only): The settings for the pressure are displayed when the func-
tion Use Constant Pressure Mode in the pump configuration has been selected. 
Specify the pressure in MPa and click the Pressure Apply button to send the pres-
sure to the pump. 

Flow: Specify the flow in ml/min and click the Flow Apply button to send the flow 
to the pump.

Stop: The Stop button will interrupt delivery while the run time continues. The 
pump remains in slave mode. This button is also active during a run to stop the 
pump e.g. in an emergency situation. This will not stop the whole method, only 
the pump’s flow! As this is a method change, the current method will be chan-
ged. The Stop will be added to the currently running method, if the option Save 
changes in time table of the Direct control during a run section of the Runtime 
Settings is enabled. Please to refer the section Runtime Settings in the KNAUER 
Instrument Control Options for more information.

Flow Apply, Pressure Apply: Pressing button will send the flow, entered into the 
Flow field, to the pump. The option to send a pressure, is only available for pump 
P 6.1L, if the option Use Constant Pressure Mode in the configuration is enabled

Flow & Gradient Apply: Pressing this button will send the current flow and gra-
dient settings to the pump.

Gradient Components: Specify the composition (A (%), B (%) …) and click the Gra-
dient Apply button. The components field is applicable for the HPG (High Pressure 
Gradient) or LPG (Low Pressure Gradient) mode. Depending on how many com-
ponents are configured, the corresponding number of fields (A (%), B (%) …) will be 
accessible.

Gradient Apply: Pressing this button will send the current gradient setting to the 
pump.
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Gradient Modify: The Gradient Modify button is active only during a run. Click-
ing on it opens the following window.

Fig. 178: Gradient Modify - Set new Gradient window

In the gradient spreadsheet the elapsed lines are grayed. The red line shows the 
actual gradient status. The yellow ones are those available for modifying.

The Gradient Modify allows for changing the gradient table by adding new lines 
or freezing the gradient for a defined time.

Commit Line: To modify the gradient program, enter the time for the new line and 
the desired values in the fields on the top of the window. To change an already 
existing time line, enter this time in the Time field and the new values. Clicking on 
the Commit Line button inserts the new or modified line into the gradient pro-
gram. The changes from one or more committed lines becomes only active (send 
to the pump) upon clicking the button Send Gradient. You will see then the new 
line(s) in the gradient spreadsheet. 

As the complete gradient in the pump will be replaced with a new one, the run 
time on the pump’s display will start with time 0.00 min. This will not influence the 
method run time.

Delete Line, Send Gradient: To delete a line from the gradient program, enter the 
time of the line to be deleted and click the Delete Line and then click the Send 
Gradient button.

Freeze Gradient: You can also freeze the current gradient status for a time you 
have entered by clicking the Freeze Gradient button. Due to that you cannot se t 
up a time for the action.

This will extend the pump table and therefore also the pump’s run time.

Gradient 
Modify
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In the following example the gradient (100 % A / 0 % B – 0% A / 100 % B in 
10 min.) is frozen for 2 minutes (from 1.32 – 3.34 minutes: at 1.32 minutes  
the freeze-command is sent).

Fig. 179: Gradient modify window – freeze gradient for 2 minutes 
entered

Fig. 180: Gradient modify window – freeze gradient for 2 minutes 
executed

The pump table now has two new lines (1.32 and 3.32 minutes) with the fro zen 
gradient settings. The gradient graphic on the right-hand side also shows the new 
gradient. The gradient table now ends after 10.45 minutes instead of 8.45 min.

Hold Pump, Continue: You can hold the pump (set flow to zero) by clicking the 
Hold Pump-button. This will neither pause the gradient table nor add an entry 
into the gradient table. That means, you cannot review your action later on beside 
the entry in the Instrument Activity Log. If the pump hold is executed, the buttons 
label will change to Continue. After clicking the Continue-button, the pump’s flow 
will start again in according to the gradient table.
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In this case you should prolong the set run time via the menu sequence Cont-
rol · extend run…. In our example it is required to extend the run time by 2 minu-
tes. You have to close the Set New Gradient window to modify the method’s run 
time.

Fig. 181: Extend run time window

All direct control settings will also be stored in the Instrument Activity Log. To 
access the log, click on View · Instrument Activity Log · Refresh.

Fig. 182: Instrument Activity Log window with direct control entries

Control Pressure Limits: This section allows you to enter the control pressure 
limits in the units chosen in the pump configuration. The pump will automati cally 
shut down its operation when the measured pressure is outside the set limits. 

Min: Enter the minimum pressure allowable for your pump.

Max: Enter the maximum pressure allowable for your pump.

Apply: Click this button to actualize the selected Min/Max pressure limits. 

Events: Click the  button to set up the event outputs. Refer to the section 
„Configur ing Events / Digital Out puts“ on page 67 for details. 

Events Apply: Click the Events Apply button to accept the settings. This status area 
is only shown for pumps offering this feature.

Purge...: Click the Purge... button to open the purge setup window.

Purge flow: In Purge flow enter the desired flow rate.

Start: Click on the Start button to start the pump.

Gradient components: In the Gradient components section you can select each 
solvent channel directly or a ABCD (Mix). 

Stop after: You can set a time limit for the purge. Enable the Stop after option 
and enter the desired purging time.

Note: If a Purge command is sent, the maximum pressure will be set to  
5 MPa by safety reasons. This value is present in the pump until a new  maximum 
pressure value will be send. If the maximum pressure is set to 0 in your method, 
no value for the maximum pressure will be send and the 5 MPa value will also be 
used during your run from now. This may result in a „maximum pressure error“ in 
case, your system pressure is higher than 5 MPa.

Extend Run

Pump Instru
ment Status

Purge
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Fig. 183: Purge settings window

6.3 Instrument Status – Detectors 

6.3.1 Instrument Status – UV Detectors UVD 2.1L, UVD 2.1S, 
MW1, S 2520, S 2550, 50D, K2600 

Nearly all UV detector tabs are identical, independent of the features of the detec-
tor. Unavailable features or functions are grayed out and inaccessible.

The settings for the 50D are similar to the settings for the S 2550. Use the descrip-
tions and notes for the S 2550.

Fig. 184: Instrument Status detector S 2550

Run Status: The status HOLD is displayed when no program is running; other wise 
the Run Status displays a run time in minutes elapsed from the start of the run.

Channel 1 / 2 / 3 / 4: The actual signal in units which have been chosen in the 
detector configuration dialog at the actual wavelength in nm is displayed for each 
active channel. For the detector K-2600 the signal will only be displayed if a Run is 
performed.

Detector Instru
ment Status
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Refresh GLP...: This section, only available with connected KNAUER detectors dis-
plays GLP (Good Laboratory Practice) related information transferred to or dow-
nloaded from the detector. Pressing the Refresh GLP... button will actualize this 
information. The extent of the information depends on the given detector.

Note: The GLP information will not saved.

Fig. 185: GLP Information detector S 2550

Detector GLP

Instrument data Serial number

Firmware version

Firmware subversion

Instrument installation date

Last service date

Last service code

Board working time

Grating motor time

Optical properties Bandwidth

Wavelength accuracy

Integration time

Lamp power supply Serial number

Firmware version

Operation time

Deuterium lamp Installation date

Serial number

Operation time

Lamp ignitions

Halogen lamp (when 
installed)

Installation date

Serial number

Operation time

Signal: The actual signal is indicated in this field.

Wavelength: The actual wavelength is indicated in this field.
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Direct Control: If the direct control option should also be available during a run, it 
has to be enabled in the Runtime Settings (see Fig. 218 on page 155).

Autozero: Click this button to define the current signal as the baseline zero level.

D2 Lamp: The On state of the lamp is represented by an active green LED sym bol  
( ), the Off state is represented by an inactive grey LED symbol ( ).

Lamp Off, Lamp On: Clicking on the Lamp Off button will (after confirmation) 
switch the lamp off and change the button label to Lamp On.

Note: For most detectors, a change of the lamp status via Lamp Off, Lamp On 
will change the start/inital lamp status in the detector. If the sta tus is Off and the 
detector will be switched off, the lamp will not start when the detector is switched 
on next time. The lamp has to be switched on manually, either via the detector’s 
control pad or with the direct control function in the software.

Start, End, Scan: The Scan range must be entered and when the direct control is 
active, a scan can be performed manually during a run.

Digital Channels, Ch.1/2/3/4: The wavelength of all channels can be changed. 

WL Apply: TO send the changed wavelength to the detector, click the WL Apply 
button.

Events: Click the  button to set up the event outputs. Refer to the section 
„Configur ing Events / Digital Out puts“ on page 67 for details. 

Events Apply: If the events have been setup, you must click the Events Apply but-
ton to send the settings to the detector. This status area is only shown for pumps 
offering this feature.

Diagnostics...:

The Diagnostics allow for some detector function check.

Fig. 186: Diagnostics window MW-1

Start and End of Scan: The scan range sets the limits for the test scan. The max-
imum range is defined by the device specification.
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Filter [Position]: The detectors can work with different filters. The Holmium filter 
allows for checking the wavelength accuracy. The filter 2nd order suppresses the 
light from 200 - 300 nm while the filter 2nd order high suppresses the light from 
200 - 500 nm. This prevents, that light from lower wavelengths will inter fere the 
signal at higher wavelengths. Which of the 2nd order filters will be used, depend 
on the selected wavelengths in the detector’s wavelength pro gram. The selected 
filter will only be moved into the light beam, if the Apply-button is pressed.

Quick Scan: In difference to a “default” scan, the quick scan will be performed 
with larger steps. This will result in a less precise result (spectrum), but will speed-
up the scan time. The increment depends on the incoming light.

AZ Scan: An autozero scan will set the value for each measurement point in the 
spectrum to zero.

Reset AZ Scan: Pressing this button, the stored AZ Scan will be deleted.

Autocalibration: A click on the Autocalibration-button will start the device cali-
bration. It is the same procedure that the device will run with each device start.

Reference: After clicking the Reference-button, the device will run a scan of the 
reference signal (the light will not pass the flow cell). The resulting scan will be 
shown in the signal window.

Signal: After clicking the Signal-button, the device will run a scan of the mea-
surement signal (the light will pass the flow cell). The resulting scan will be shown 
in the signal window.

Abs.Spectrum: After clicking the Abs.Spectrum-button, the device will run a scan of 
the absorption spectrum. The resulting scan will be shown in the signal win dow.

Holm. Spectrum: After clicking the Holm. Spectrum-button, the device will run a 
scan with the holmium filter. The holmium filter will be automatically pulled into 
the light beam. The resulting scan will be shown in the signal window.

Save Spectrum: The spectrum currently be shown in the signal window, can be 
stored as a *.spc spectrum file.

Signal: If a spectrum was acquired, it will be shown in the Signal window. The axis 
will be adjusted automatically.
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6.3.2 Instrument Status – Diode Array Detectors DAD 6.1L, 
PDA1, S 2600, S 2850

Fig. 187: Instrument Status DAD 6.1L

Fig. 188: Instrument Status DAD PDA-1

Run Status: The status HOLD will be displayed when no program is running; 
otherwise the Run Status displays a run time in minutes elapsed from the start of 
the run.

Lamp Temperature: Displays the illumination unit temperature.

Channel 1 / 2 / 3 / 4...: The actual signal in the units which have been chosen in the 
detector configuration dialog at the actual wavelength in nm is displayed for each 
active channel. For the detector S 2600 the signal will only be dis played if a Run is 
performed.

Direct Control: The direct control option must be activated (see Fig. 218 on page 
155).

D2 Lamp: The On state of the lamp(s) is represented by a green active LED sym bol 
( ), the Off state is represented by an inactive grey LED symbol ( ).

Lamp Off, Lamp On: Clicking on the Lamp Off button will (after confirmation) 
switch the lamp off and change the button label to Lamp ON. The appearance of 
the Hal lamp control depends on the individual detector and its configura tion.

Detector Instru
ment Status
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Note: After power up, allow 30 minutes for the lamp to stabilize before running 
samples that may require sensitive measurements.

Autozero: Click this button to define the current signal (over the specified spec-
trum) as the baseline zero level.

Digital Channels: The number of accessible channels depends on the selected 
number of wavelengths in the instrument configuration.

WL Apply: Pressing the WL Apply sends the entered wavelength(s) to the detec tor. 
For the detector S 2600 the wave length change is only available, if a Run is per-
formed and the option “Direct Control during a run” is enabled.

Events (Digital Outputs): Click the  button to set up the digital outputs. Refer to 
the section Configuring Digital Outputs for details. 

Events Apply: Click the Events Apply button to accept the settings.

Info...: Click this button to display the device specific data in the detector infor-
mation tab.

Diagnostics...: Click this button to use the diagnostic features of the OpenLAB 
software. The Diagnostics window allows you to check several parameters of the 
device.

Fig. 189: Diagnostics window of Diode Array Detectors PDA-1

Integration Time: The integration time is the time interval in which the detector 
accumulates light to receive one spectrum. This value is a measure of the inten-
sity of light originating from a lamp. The more light that passes the optical scheme 
and the cell, the shorter the integration time will be. The integration time depends 
also on the specific spectral interval (Scan) selected for the mea surement, since 
the maximum of intensity may be varied. The integration time range is defined by 
the device parameters. 

Click the  button to determine the optimal integration time. You can use this 
measurement to check the quality of the lamp and used optical elements. If the 
software cannot find an optimum integration time, the lowest time of the range 
(i.e. 12 mSec) will be shown.

Diagnostics
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The integration time is internally checked before every run. If not enough light can 
be detected, a single run will be aborted with an appropriate error mes sage. In a 
sequence run, the sequence will not be aborted and the data will be acquired, but 
OpenLAB will add a message into the instrument activity log, that there was not 
enough light.

Shutter: The shutter will interrupt the light beam between lamp and the fiber 
optics. This will considerate the fiber optics, if no run is performed. Additionally it 
allows for measuring the dark signal (dark signal = signal without light, came from 
the noise of electronic components of the device). The dark signal can be subtrac-
ted from the measurement signal to suppress the electronic noise. To acquire data 
from a sample, the shutter must be opened.

Scan: This area is used to specify spectral parameters used for your test mea-
surements. The range displays the minimum and maximum wavelengths avail able 
for the detector. The minimum and maximum wavelengths are the limits which are 
defined by the configuration of the detector. 

Start and End of Scan: The scan range sets the limits for the test scan. The max-
imum range is defined by the device specification.

Bandwidth: The bandwidth is a measure of the range over which the calcula tions 
and measurements are used to calculate the intensity for a particular wavelength. 
For example, with a 10 nm bandwidth, the intensity for 250 nm would be calcu-
lated from 245 nm to 255 nm. A wider bandwidth results in an increased signal-
to-noise ratio because the multiple measurements cause the random noise to be 
canceled out. But it also decrease the possible resolution which can be measured.

Mode: Select the signal mode for your measurements from the drop-down list. 
The choices are Absorption and Intensity. While absorption shows the spectrum 
in mAU, the intensity is shown in ADC counts.

Apply: To send the selected shutter position to the DAD, click on the Apply-but ton.

Filter On/Off (S 2600 only): You can click on this button depending on whether 
or not you are using an edge filter.

Dark Signal: Click the button to measure the dark current. This operation is ena-
bled only for devices equipped with a shutter. The dark signal is the signal without 
light, came from the noise of electronic components of the device. The dark signal 
can be subtracted from the measurement signal to suppress the electronic noise.

Reset Dark: The stored dark signal spectrum will be deleted

Set Reference: Click the button to measure a spectrum of the light, that will 
not pass the flow cell (reference). The resulting scan will be shown in the signal 
window.

Spectrum: Click the button to measure an absorption or intensity spectrum, 
depending on the signal mode selected for the measurement. The measured 
spectrum will be shown in the spectrum view.

Save Spectrum: The spectrum currently be shown in the signal window, can be 
stored as a *.spc spectrum file.

Signal: If a spectrum was acquired, it will be shown in the Signal window. The axis 
will be adjusted automatically.

When complete, click OK to exit the dialog and return to the Instrument Status.
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6.3.3 Instrument Status – RI Detectors RID 2.1L, 
S 2300/S 2400

Fig. 190: Instrument Status 2300/ 2400

Fig. 191:  Instrument Status RID 2.1L

Run Status: The status HOLD is displayed when no program is running; other wise 
the Run Status displays a run time in minutes elapsed from the start of the run.

Signal: The actual signal is indicated in this field. The unit corresponds to the set-
ting in the configuration. The (+) symbol is shown, if the signal is not inverted, a (-) 
is shown, if the signal is inverted (RID 2.1L only).

Flush, Autozero: The buttons Flush and Autozero can be pressed to perform 
the corresponding functions. The Flush function (flushing for 1 min) is deactivated 
during a run. The Autozero defines the current signal as a zero level.

The following paragraphs apply for RID 2.1L only.

Flush Valve: If the flush valve is opened, the button becomes colored, if closed, it 
is white. Simultaneously the written status will change.

Temperature: The current temperature of the optical bench is shown.

Refresh GLP: After clicking this button, the GLP information is shown. The GLP 
information cannot be stored in the program, but copied into the Windows 
clipboard.
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Autozero: The AUTOZERO defines the current signal as a zero level. The auto-
zero might be performed in 2 steps. If the device is found, that the zero glass is 
unjustified, first the zero glass will be adjusted, then an electronical zero is set.

Flush Valve: To flush the reference and measurement cell, the flush valve must be 
opened. To open it, click into the check box and click the APPLY button. To close 
the flush valve, uncheck the flush valve box and click APPLY again. For a time-
limited flush, you can select a time from the drop-down menu if the flush box is 
checked, before you click APPLY.

Light Source [LED]: The LED can be switched off if no run for a longer time is 
planned. KNAUER recommends this if solvents will be used which oxidate under 
light or create peroxides (e.g. THF). The LED must be switched on again manually 
before a run ist started.

Direct Control: The Direct Control allows to set parameters directly without pro-
gramming a method. If a method is send, the Direct Control parameters will  
be overwritten. 

Fig. 192: Advanced Control - Direct Control

Inversion of signal: To invert the signal, check the box and click APPLY. To end 
the signal inversion, uncheck the box and click APPLY again.

Target temperature: The desired temperature of the optical bench can be set by 
selecting it and clicking APPLY. be pressed to perform the corresponding func-
tions. The FLUSH function (flushing for 1 min) is deactivated during a run. The 
AUTOZERO defines the current signal as a zero level. 

Events: The Events can be enabled or disabled. The options are On, Off or Pulse. 
The Pulse length is about 1 s. 

Fig. 193: RID 2.1L Status Diagnostics

Advanced Control
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Light intensity and balance: The light intensity for both channels must be nearly 
identical. For a new device, every channels should have about 500 000 counts. 
After clicking the ADJUST button, the device tries to set the balance.

Zero glass position: The position of the zero glass will be adjusted if the device is 
switched on. If unjustified, you can let adjust the device the zero glass by clicking 
the ADJUST button. While adjusted, you will see the position moving; finally it 
should be shown around 0 steps.

6.3.4 Instrument Status – Conductivity Monitor S 2900, 
CM 2.1S

Fig. 194: Instrument Status Conductivity Monitor S 2900

Fig. 195: Instrument Status Conductivity Monitor CM 2.1S

Run Status: The status HOLD is displayed when no program is running; other wise 
the Run Status displays a run time in minutes elapsed from the start of the run.

Signal (S 2900): The actual signal is indicated in this field. The unit corresponds to 
the setting in the configuration.

Channel 1 (CM 2.1S only): The actual signal in the unit which have been cho sen in 
the detector configuration dialog is displayed.

pH: The actual pH-value is shown.

Diagnostics
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Temperature: The actual temperature is shown.

Refresh GLP... (CM 2.1S only): This section, only available with connected KNAUER 
detectors displays GLP (Good Laboratory Practice) related information transferred 
to or downloaded from the detector. Pressing the Refresh GLP... button will actuali-
ze this information. The extent of the information depends on the given detector.

Note: The GLP information will not saved.

Fig. 196: GLP Information Conductivity Monitor CM 2.1S

Detector GLP

Instrument data Serial number

Firmware version

Sensor Type

Sensor serial number

pH Sensor serial number

Instrument installation date

Last service date

Last service code

Device working time
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6.3.5 Instrument Status – Fluorescence Detector RF 20A, 
Axs

Fig. 197: Instrument Status Fluorescence Detector RF-20Axs

Note: The detector RF-20A, Axs must be set into serial mode to be con trolled 
by software. Please refer to the configuration part for detailed information (page 
„4.7.3 Configuration – KNAUER Detectors“ on page 26).

Status: The status HOLD is displayed when no program is running, otherwise the 
Run Status displays a run time in minutes elapsed from the start of the run.

The actual Excitation wavelength, Emission wavelength, Signal value, Sensitiv ity, 
Gain, and the selected output mode are displayed in their respective fields.

Direct Control: All settings you have entered in this area will become effective 
after clicking on the Set button. To achieve changes during a run, the direct cont-
rol option must be activated (see Fig. 218 on page 155). 

Excitation, Emission: You can enter the values of the excitation and emission 
wavelengths.

Sensitivity: The Sensitivity can be selected from the corresponding drop-down 
menu. The choices are HIGH, MED, LOW.

Gain: The Gain can be selected from the corresponding pull down menu. The 
choices are x1, x4, x16.

Recorder range: The Recorder range can be selected from the corresponding 
pull down menu. The choices are x1, x1/2, x1/4, x1/8, 1/16, 1/32, 1/64, x1/128, x1/256, 
0 mV

Output mode: The Output mode can be selected from the corresponding pull 
down menu. The choices are Exitation energy, Light source correction, Emission 
not corrected.

Press the Set button to send the parameters to the detector.

Autozero: Activate this option to perform an autozero at the start of the diag-
nostic measurement. Once the Autozero button has been pressed the autozero is 
performed immediately. 
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Event out, Event mark: Event out short circuits the event out terminal for approxi-
mately 1 second. Event Mark adds an event mark to the analog output.

Diagnostics...: Click this button to use the diagnostic features of the OpenLAB 
software. The Diagnostics window appears which allows you to access informa tion 
and control of important parameters and modules of the device.

Note: The obtained diagnostic spectrum cannot be saved directly nor expor-
ted. For subsequent comparisons you must take a screenshot and save this in an 
appropriate way.

Fig. 198: Diagnostics window of Fluorescence Detector RF-20Axs

Scan, nm: This area is used to specify spectral parameters used for your test mea-
surements. Set the Start and End values within the given limits according to your 
needs.

Start, End Scan: The scan range sets the limits for the test scan. The maximum 
range is defined by the device specification.

Spectrum type: Select the excitation or emission spectrum from the drop-down 
menu. Depending on your choice (the field description will change with the selec-
tion) you can enter either the Emission wavelength or the Excitation wave length.

Scan: Clicking this button will start the diagnostic measurement. It will take some 
time depending on your scan range and speed settings. During the scan, the info 
please wait will blink in the head bar. The spectrum will be displayed after finis-
hing the scan.

Scanning speed: Select a value between 24 and 3000 nm/min from the drop-
down menu.

Diagnostics
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Sensitivity, Gain, Output mode, Recorder range: Select the Sensitivity level 
(HIGH, MED, LOW), the Gain (1, 4, 16) and the Output mode (Emission NOT Cor-
rected, Excitation Energy, Light Source Corrected) from the corresponding 
drop-down menus.

Recorder range, Analog output: An Analog output can be activated. The Recor-
der range is combined with this option. You can define this range by selecting 
one from the drop-down menu.

Autozero: Activate this option to perform an autozero at the start of the diag nostic 
measurement. Once the Autozero button has been pressed the autozero is per-
formed immediately.

Lamp On, Lamp Off: Clicking on the Lamp Off button will (after confirmation) 
switch the lamp off, a click on the Lamp On button will switch it on.

6.3.6 Instrument Status – Userdefined Detector

The detector status tab of a User defined Detector displays only the monitor area. 
No direct control is possible.

Fig. 199: Instrument Status user defined detector 

Run Status: The status HOLD is displayed when no program is running, other wise 
the Run Status displays a run time in minutes elapsed from the start of the run.

Signal: The actual signal is indicated in this field. The units correspond to the set-
ting in the configuration of the user defined or virtual detector.

Communication - A/D interface: The active state of the communication with the 
A/D converter is represented by the green  symbol. Click the  button to 
read-out the connected A/D converter. 
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The serial number, device name and firmware version will be shown. Of corse, the-
re is no option to check, if the device, ttached to the A/D converter (e.g. a detec-
tor), is switched on or is working properly.

Fig. 200: Device information for connected Interface Box

6.3.7 Instrument Status – Virtual Detector

Fig. 201: Instrument Status Virtual detector 

Run Status: The status HOLD is displayed when no program is running, other wise 
the Run Status displays a run time in minutes elapsed from the start of the run.

Signal: The actual signal is indicated in this field. The units correspond to the set-
ting in the configuration of the user defined or virtual detector.

Signal / Apply: You can set the detector to a desired signal value for the time 
being.

External Trigger ON: Clicking this button will trigger the signal to your system 
when in the position waiting for trigger for starting a run.

Monitor

Direct Con trol
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6.4 Instrument Status  Assistants

6.4.1 Instrument Status  Assistant ASM 2.2L

The Assistant ASM 2.2L status window only allows for checking the run status and 
the events, while the status for the modules can be found in the separate device 
status tabs, similar to the setup.

Fig. 202: Instrument Status ASM 2.2L

Run Status: The status ON will be displayed when the ASM 2.2L is ready to run. 
The status ON is also shown if a pretreatment is running (please refer to „8.1 
Configuration – Fraction Collector“ on page 166). During a run the Status RUN 
and the current run time in minutes will be shown. The OFF status will be shown 
when no connection with the ASM 2.2L can be established or if the detector lamp 
is switched off.

Events (Digital Outputs): The current state for each event (Digital Output) is 
displayed in this control. The ON state is represented by a dark green active Light 
Emission Diode LED symbol ( ), the OFF state, including waiting for pulse, is 
represented by an inactive gray LED symbol ( ).

Refresh glp: The GLP section of the ASM 2.2L status window allows the GLP data 
of the ASM 2.2L to be read out. The status of the modules can be read out from 
the modules separate device status tabs.

The Events can be switched independently from a method. Click on the  but-
ton, select the desired state and click ok. Click the apply button to switch the 
events as set before.

Monitor

Direct Con trol
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6.4.2 Instrument Status – Assistant ASM 2.1L

The Assistant status window allows for checking the current status of all config-
ured modules of the Assistant and the direct control.

The status and direct control options on this window depend on the config ured 
modules. Below the possible status options are described.

Fig. 203: Instrument Status ASM 2.1L – valve, valve, pump

Run Status: The status On will be displayed when the ASM 2.1L is ready to run 
(pump is found, valves have been initialized, detector lamp is on). The status On is 
also shown if a Pretreatment is running (please refer to „8.1 Configuration – Fracti-
on Collector“ on page 166). During a run the Status Run and the current run time 
in min utes will be shown. The Off status will be shown when no connection with 
the ASM 2.1L can be established or if the detector lamp is switched off.

Events (Digital Outputs): The current state for each Event (Digital Output) is 
displayed in this control. The On state is represented by a red active Light Emis-
sion Diode LED symbol ( ), the Off state, including waiting for pulse, is repre-
sented by an inactive gray LED symbol ( ).

Pump: The left-hand part of the Pump section shows the pump status such as Flow 
in ml/min and pressure (depending on the selected unit in MPa, bar or psi).

Flow (Status): The Flow displayed here is the current pump flow set either by 
direct control or a method.

Pressure (only for P 4.1S): The shown pressure is the current system pressure, 
measured by the pump’s pressure sensor. The unit depends on the pressure unit 
selected in the pump’s configuration (MPa, bar or psi). Note that also a pressure 
may be measured if the pump is stopped, e.g. if another pump is running or if the 
flow path is blocked. If only a pump without a pressure sen sor is configured, the 
pressure section is grayed out.

The right-hand part of the Pump section allows for direct control of the pump, 
independently from the method setup. During a run this section is not accessi ble.

Flow (Direct Control): Enter the desired flow for the pump and click on the Apply 
button to start the pump or change the current flow. If the flow rate is out of the 
acceptable flow range, defined by the mounted pump head, an appropriate error 
message will be shown.

Stop: Click on the Stop button to set the flow rate to 0 (zero). 
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PMin, PMax (only for P 4.1S) (Direct Control): Enter the desired values for the all-
owed minimum and maximum system pressure. The pump will immediately stop, 
if the maximum pressure value is exceeded or if the pressure is below the mini-
mum value for 30 seconds. The unit depends on the pressure unit selected in the 
pump’s configuration (MPa, bar or psi). Check for the pressure unit shown in the 
Status section of the pump.

Apply: Clicking the Apply button to sends the pressure limits to the pump. If the 
pressure limits are out of acceptable pressure range, defined by the mounted 
pump head, an appropriate error message will be shown.

HPG (only if an HPG is configured): The left-hand part of the HPG section shows 
the pump status such as Flow in ml/min, the gradient Components in % and Pres-
sure (depending on the selected unit in MPa, bar or psi).

Fig. 204: Instrument Status ASM 2.1L – HPG

Flow (Status): The Flow shown here is the current flow of both pumps, set either 
by direct control or a method.

Components: The Components show the current pump gradient, set either by 
direct control or a method.

Pressure (only for P 4.1S) (Status): The shown Pressure is the current system pres-
sure, measured by the pump’s pressure unit. Please note that also a pres sure may 
be measured if the pump is stopped, e.g. if another pump is running or if the flow 
path is blocked.

The right-hand part of the HPG section allows for direct control of the pumps, 
independently of the method setup. Please note, that only % A can be entered, 
the % B component of the gradient will be automatically calculated by the soft-
ware. Only a parameter, for which the check box is enabled, can be edited and the 
changed value will be send by clicking the Apply button.

Flow (Direct Control): To enter a flow, enable the Flow check box. Once enabled, 
you can enter a flow, which will be the resulting flow of both pumps. Click on the 
upper Apply button (same line as for the Flow and A(%) values) to start the pumps 
or change the current flow. If the flow rate is out of the accept able flow range, 
defined by the mounted pump head, an appropriate error message will be shown. 
If the check boxes for Flow and A(%) have been enabled, the values for both will 
be sent to the pumps upon clicking the Apply button. If you wish to update only 
the flow or gradient, disable the A(%) check box.

Stop: Click on the Stop button to set the flow rate to 0 (zero).

A(%): If the corresponding check box is enabled, you can change the gradient 
composition. Enter the desired value for HPG pump A and click on the upper 
Apply button (same line as for the Flow and A(%) values) to send the new gradi ent 
composition to the pumps. The program will automatically calculate the value for 
HPG pump B. If the check boxes for Flow and A(%) have been enabled, the values 
for both will be sent to the pumps upon clicking the Apply button. If you wish to 
update only the A(%), disable the Flow check box.

PMin, PMax (only for P 4.1S) (Direct Control): Enter the desired values for the all-
owed minimum and maximum system pressure. 
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Apply: Click on the Apply button to send the pressure limits to the pump. If the 
pressure limits are out of acceptable pressure range, defined by the mounted 
pump head, an appropriate error message will be shown.

UV: The left-hand part of the UV section shows the detector status such as Deu-
terium lamp status, wavelength in nm and signal. The signal units depends on the 
unit selected in the detector’s configuration (AU, mAU, µAU).

Fig. 205: ASM 2.1L status tab – UV

D2 Lamp: The button shows the current lamp status. The On state is repre sented 
by a green active Light Emission Diode LED symbol ( ), the Off state, including 
initializing (heating), is represented by an inactive grey LED symbol ( ).

WL (Status): WL shows two different values, the current wavelength and the signal. 
The wavelength is given in nm, while the units for the signal depend on the unit 
selected in the ASM 2.1L configuration for the detector.

The right-hand part of the UV section allows for direct control of the detector, 
independently from the method setup. During a run this part is not accessible 
except for the autozero (AZ) button.

WL (Direct Control): Enter the desired wavelength for the detector and click on 
the Apply button to change the wavelength in the detector. If the wavelength is 
out of the acceptable wavelength range, an appropriate error message will be 
shown.

Lamp Off, Lamp On, Heating: This button allows for switching off or on the detec-
tor lamp. The labeling indicates, what will happen if the button is pressed; it does 
not show the lamp status! If the lamp is on, the button shows Lamp Off, because 
the lamp will be switched off, if you click on it. It shows Lamp On if the detector 
lamp is off – clicking the button will switch on the lamp. While the deuterium lamp 
is heating, the button is inaccessible and is labeled Heating.

AZ: If you click on this button, the detector will perform an autozero, which means, 
the current signal will be set to 0 (zero). 

This button is also active during a run. During a run, clicking on this button while 
a peak elutes will make the peak information (area, maybe also retention time) 
unusable.

Valve(s): The left-hand part of the Valve(s) section shows the valves current 
position.

Fig. 206: ASM2.1L status tab – Valve(s)

Position (Status): The current position of all configured valves is shown. For each 
valve the name given in the configuration is shown. If the ASM 2.1L is configured 
using the Auto Configuration option, the default name for a valve is Valve, follo-
wed by an extension for the valve’s position in the ASM 2.1L case (L = left, M = 
middle, R = right). For KNAUER two-position valves the position can be either I 
(injection) or L (load), for Valco two-position valves A or B. 
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For multi-position valves the position can be 1 – 16, depending on the valve 
configura tion.

The right-hand part of the Valve(s) section allows for direct control of the valve(s), 
independently from the method setup. During a run this section is not accessible.

Position (Direct Control): Click on the arrow key  of the drop-down menu. The 
menu shows a list of possible valve positions. For KNAUER 2-position valves the 
positions are I (injection) and L (load), for Valco 2-position valves A and B and for 
multi-position valves 1 – 16, depending on the valves configuration. That means, 
for a 6-position valves the available positions are 1 – 6, for a 16-position valve 
1 – 16.

System: The System section of the ASM 2.1L status window allows for changing 
the Events of the ASM 2.1L and provides access to the UV Diagnostics, if an 
UV detector is configured.

Fig. 207: ASM2.1L status tab – System with UV Diagnostics

Events (Status): The three digits show how the events have been set in the Events / 
Digital Output Control menu. This may not be the current status of the Events, if 
these settings have not been sent by clicking the Apply button. The current status 
of the events will be represented by the LED symbols on the top of the ASM 2.1L 
status window.

Click on the  button to setup the events (digital outputs). Refer to the section 
Configuring Digital Outputs for details. Click on the <Apply> button to send the 
settings to the device. 

UV Diagnostics ->: Click on the  button to open the UV diagnostics window. 
Refer to „6.3 Instrument Status – Detectors“ on page 125 for more information.

Pump Purge ->: Click on the  button to open the purge setup window. Refer to 
„6.2 Instrument Status – Pumps“ on page 119 for more information.

GLP: The GLP section of the ASM 2.1L status window allows the GLP data of all 
modules of the ASM 2.1L to be read out.

Note: The GLP information will not saved.

Fig. 208: GLP Information ASM 2.1L with valve, valve, pump 
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Refresh GLP: Click on the Refresh button to read-out the GLP information of the 
ASM 2.1L modules. You can use the scroll bar to scroll through the GLP data. The 
following GLP information will be shown:

Device GLP

ASM 2.1L

Instrument data Serial number

Firmware version

Firmware subversion

Instrument installation date

Last service date

Last service code

Device working time (in hours)

Pumps Pump head

Pump operation time

Detector Lamp operation time (in hours)

Number of lamp ignitions

Optical bandwidth (in nm)

Light intensity I-Sig at UV-max

Light intensity I-Ref at UV-max

Valves Valve(s) (for KNAUER and Valco valves)

Valve type (number of ports and positions)

Switching cycles

6.5 Instrument Status – Autosampler
Only one autosampler can be included in any system, therefore all supported 
autosamplers will be explained separately without cross references.
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6.5.1 Instrument Status – Autosampler KNAUER Optimas

Fig. 209: Instrument Status Autosampler KNAUER Optimas

AS Status: The status Ready is displayed when the autosampler is waiting to per-
form an injection. If an injection program is running, the actual program step will 
be indicated. After a completed injection, the status is described as Analysis timer 
running during the chromatographic run. 

Current Vial: The actual position of the injection needle is shown.

Tray Temperature: If the tray cooling option has been installed and configured the 
actual tray temperature will be shown.

Direct Control: The direct control features are not accessible during an injec tion.

Tray Temperature: If the cooling option is installed and configured the tray tem-
perature can be set. The entered value will be transferred to the sampler by 
clicking the Apply button. 

On / Off: The On / Off button can be used for enabling / disabling the cooling 
control. The labeling of the button changes with the actual status.

Start Needle Wash: Click on this button to force the autosampler to perform the 
needle wash.

Advance tray: Clicking briefly on this button will move the tray to the next 
posi tion.

Monitor

Direct Con trol
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6.5.2 Instrument Status – Autosampler AS 6.1L, AS 3950, 
AS1 

Fig. 210: Instrument Status Autosampler AS 6.1L 

AS Status: The status Ready is displayed when the autosampler is waiting to per-
form an injection. If an injection program is running, the actual program step will 
be indicated. After a completed injection, the status is described as Analysis timer 
running during the chromatographic run.

Current Vial: The actual position of the injection needle is shown.

Tray Temperature: If the tray cooling option has been installed and configured 
the actual tray temperature will be shown.

Destination Vial: If a Mix oder User Program is used, the current destation vial 
position will be shown.

Direct Control: The direct control features are not accessible during an 
injec tion.

Tray Temperature: If the cooling option is installed and configured the tray tem-
perature can be set. The entered value will be transferred to the sampler by 
clicking the Apply button. 

On / Off: The Off button can be used for disabling the cooling control. To switch 
it on again set the required temperature and press the Apply button.

Reset Transport Vials (only with 84+3 vials tray): If the tray type 84+3 vials is con-
figured, the button Reset Transport Vials allows for reset the transport liquid level 
of all transport vials (vials 85, 86, 87) to the default value of 8000 µl. If you click on 
this button, the software will ask if you wish to reset the filling level of all transport 
vials to 8000 µl. Click Yes to do so or No to leave the window without a level reset. 
Please be sure, that you also fill the transport vial(s), because the autosampler 
adjusts the needle immersion depth dependent on the vials filling level. If the 
vials are not filled, the autosampler can aspirate air instead transport liquid from 
the transport vial. The software cannot read-out or set the filling level. The trans-
port vial filling level will automatically be reset, when the autosampler is switched 
on.

Start Transport Wash: (only for Transport bottle): Click on this button to force the 
autosampler to fhlush the injection system with tranport liquid.

Start Needle Wash: Click on this button to force the autosampler to perform the 
needle wash.

Monitor
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Move Tray: Clicking briefly on this button will change the tray position 
FRONT <> HOME.

: The Stacked Injection table can be changed during a run. To have access, 
the option Direct Control during a run in Method – Runtime Settings has to be 

enabled. Pressing  button during a run will open the known Stacked Injection 
setup with the default values. For the re-programming of the Stacked injection 
table, please refer to the instrument setup chapter of the autosampler 3950, page 
147. If you click on the Apply button, the new stacked injection table will be 
executed immediately; the program will not check when the last injection was 
made.

If the Direct Control during a run-option Save changes in time table is enabled, 
all program lines for stacked injections, which have not already been executed 
during the current run, will be replaced by the stacked injections from the direct 
control. At the same time, lines for stacked injections, which have already been 
executed during the current run, remain untouched.

If the Direct Control during a run-option Save changes in time table is not acti-
ve, the new table will be executed, but not stored in the instrument setup. How-
ever, in this case the method does not include the correct injection program.

: Pressing the  button opens a window which allows you for perform sev eral 
service operations.

Tray position: You can move the tray to several positions. The choices are Tray 
Home, Needle exchange position and Tray Front.

Syringe position: The syringe can be moved to Home, End or Exchange position.

Valve position: The valve can be switch to Inject and Load position.

6.6 Instrument Status – Manager S 5050, M1, IF 2/
IFU 2.1

Fig. 211: Instrument Status Manager M-1, 5050, IF 2/IFU 2.1

Run Status: The status HOLD, displayed when no program is running; other wise 
the Run Status displays a run time in minutes elapsed since the start of the run.

Monitor
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An. Output: The actual output signal is indicated in this field.

Digital Output (Event): The current state for the digital output will be displayed in 
this control. The On state is represented by an active red Light Emission Diode 
LED symbol ( ). the Off state is represented by an inactive LED symbol ( ).

Communication interface: Here the selected interface and the communication 
port will be shown.

Direct Control: The output voltage AO(mV) and the percentage factor values of 
the AOF(%) can be set. The settings become effective by clicking the Apply but ton, 
resulting in an output voltage = AO * AOF / 100 at the given channel.

Digital Output: The Digital Output defines the event possibilities 0, 1, and Pulse, 
selectable from the drop-down menu. The setting becomes effective by clicking 
the Apply button.

6.7 Instrument Status – KNAUER Switching Valves

Fig. 212: Instrument Status Switching Valves

Run Status: The Run Status displays a run time in minutes elapsed since the start 
of the run. While the method is not running the status HOLD is displayed.

Valves Status, Direct Control: The actual position for each valve is displayed in 
the Position row.

Set Position: To switch the valves specify the required positions and click on the 
<SET POSITION> button. The choices for the positions depend on the configured 
valves. For two position valves the options differ depending on the valve drive 
type: For VU 4.1 the positions are 1 and 2, for all other KNAUER valves drives I and 
L and for VICI/Valvo drives A and B. If positions have been named, the position 
is shown in the table as a digit and additional the given name in brackets. If an 
event have been activated for a VU 4.1, for the selected position also a * will be 
shown. The BLANK space means, that the valve will not change its state if the <SET 
POSITION> button is pressed.If for any reason the communication to a valve is 
interrupted, the correspond ing field for the valve position is highlighted and the 
position is indicated as zero.

Direct Con trol
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6.8 Instrument Status – Column Oven CT 2.1,  
Jetstream, T1 Basic and T1

Fig. 213: Instrument Status Column Thermostat CT 2.1

Fig. 214: Instrument Status Column Thermostat T-1

Fig. 215: Instrument Status Column Thermostat Jetstream

Note: For the Jetstream Column Thermostat and the Column Thermostat CT 2.1, 
the keypad must display „Choose Function“ so that connec tion may be establis-
hed and commands from the software may be carried out by the oven.

Run Status: The status HOLD is displayed when no program is running, other wise 
the Run Status displays a run time in minutes elapsed since the start of the run.  

Monitor
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If the temperature control for the CT 2.1 is enabled, additionally the status of the 
tempering unit is shown in [ ], as [heating], [cooling] or [idle].

State (T-1 Basic and Jetstream only): The status On(Idle) or Off is indicated depen-
ding on whether the oven is controlled or not, respectively.

Temperature: The actual oven temperature is shown. If for the CT 2.1 a temperatu-
re was set, either by method or direct control, the target temperature is shown in 
[ ], as [set 35.0].

Post Column Temp. (T-1 only): The actual post column temperature will be shown.

Valves Position (T-1 only): The actual valve(s) position is shown, if the thermo stat is 
equipped with valves.

Compartment Door (T-1 only): If the door of the thermostat is opend, the state is 
represented by an active red Light Emission Diode LED symbol ( ), while the 
closed state is represented by an inactive LED symbol ( ). Additionally the door 
status will be shown in letters (opened, closed). If the door will be opened during 
a run, an entry into the Instrument Activity Log will be made.

Events (Digital Outs) (T-1 only): The current status for the digital outs will be 
displayed in this control. The ON status is represented by an active red Light 
Emission Diode LED symbol ( ). the OFF status is represented by an inactive LED 
symbol ( ).

Set Temperature Control (T-1, CT 2.1): Press the Off button to switch the tem-
perature control off. It can be switched on again by setting the desired tem-
perature and clicking on the Set button.

Temperature (Direct Control): The oven temperature can be set. The entered value 
will be transferred to the oven by clicking on the Set button. 

Post Column Temp. (T-1 only): The temperature of the post column thermostat can 
be set in the range of 15 to 35 oC 

Left, Right Valves Position (T-1 only): If the T-1 is equipped with valves, the valves 
can be switched. The available positions depend on the valve type.

Events (Direct Control) (T-1 only): Click on the  button to set up the digital 
outputs. Refer to the section „Configur ing Events / Digital Out puts“ on page 67 
for details. Click the Do Apply button to accept the settings. 

GLP/Columns: The GLP section of the T-1 status window allows for reading out the 
GLP data of the T-1.

Direct Con trol
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Refresh GLP...: Click on the Refresh GLP... button to read out the GLP informa tion 
of the device. You can use the scroll bar to scroll through the GLP data. The follo-
wing GLP information will be shown:

Note: The GLP information will not be saved.

Device GLP

T1

Instrument installation date Last service date

Last service code

Board working time:

Serial number

Firmware version

Thermostat working time

Post Column Cooling working time

RFID Serial number

Firmware version

Valve left/Valve right Drive serial number

Valve serial number

Firmware version

Firmware date

Switch number
Columns Column 1

Column 2 

Column 3 

Column 4 

Column 5 

Column 6 

OL GLP Info T-1 with valves and 4 columns

RFID Serial number

Firmware version
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Device GLP

Valve left/Valve right Drive serial number

Valve serial number

Firmware version

Firmware date

Switch number

Columns

Column 1-6

Serial number

Type

Storage conditions

User

Dimensions

Particles size

Max. pressure

Max. temperature

Application number

Number of injections

Device GLP

CT 2.1

Instrument data Serial number

Firmware version

Instrument installation date

Last service date

Board working time

Columns...: Pressing the Columns-button will read-out the available column infor-
mation of compatible KNAUER columns via RFID. The columns must be connected 
to the RFID terminal strip.

>: Pressing the >-button will open a menu which allows to enter for compatible 
KNAUER columns via RFID the storage conditions (max. 19 digits) and a user 
name (max. 11 digits). By pressing the Set-button this information will be send to 
the RFID. The columns must be connected to the RFID terminal strip.
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6.9 Instrument Status – Flowmeter

Fig. 216: Instrument Status Bronkhorst Flowmeter

Run Status: The status HOLD is displayed when no program is running, other wise 
the Run Status displays a run time in minutes elapsed from the start of the run.

Flow: The actual flow is shown in the units defined in the instrument setup.

Refresh: A click on the Refresh-button will read-out the GLP information. The GLP 
data cannot be stored in the method.

6.10 Instrument Status – SIKA Thermometer

Fig. 217: Instrument Status SIKA Thermometer

Run Status: The status HOLD is displayed when no program is running, other wise 
the Run Status displays a run time in minutes elapsed from the start of the run.

Temperature: The actual temperature is shown in the units defined in the instru-
ment setup.
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7. KNAUER Instrument Control Method Options

7.1 General Settings
Some general method settings are exclusive to the KNAUER instrument con trol. 
They are accessible by the METHOD menu.

7.1.1 Runtime Settings

The Runtime Setting options are general settings. The selection is valid for all 
OpenLAB methods until it is changed. Open the Runtime Settings window using 
the menu Method · Runtime Settings... from the main menu.

Fig. 218: KNAUER Instrument - Runtime Settings

If emergency during a run is detected, then: In the case that an emergency situa-
tion is detected, the software can be forced to Stop flow for all pumps and/or 
to Switch all lamps off and/or Switch all ovens off by activating the respective 
check boxes.

If enabled, this option is valid for the currently used computer.

Direct Control during a run: If this option is enabled, all devices can be con-
trolled manually using the Direct Control section of the device’s Instrument Status 
tab. The Direct Control during a run option is a valuable tool for method develop-
ment but can also lead to unintended changes to the method. For this reason, it is 
recommended that this option is not enabled, especially for routine methods. All 
changes during a run will be added to the Instrument Activity Log, but cannot be 
stored in the original/acquisition method, attached to the data file. This may not 
meet your GLP/GMP requirements.

Note: To change a running method without the full documentation of the 
change(s) does not meet the GLP/GMP requirements. Please make sure to note all 
changes in a reasonable form.

Due to that the method changes will not be stored in the original/acquisition met-
hod, attached to the data file, we recommend always leave the option Save chan-
ges in time table enabled and re-analyze the chromatogram immediately after 
acquisition with the changed method. Also all methods used to analyze a chroma-
togram will be stored along with a chromatogram. This will allow you to check the 
method changes later. Please note this procedure in you lab note book.

Runtime Settings

 OpenLAB, Software instructions, V2600-1

  155



Save changes in time table: This option can only be enabled/disabled, if the Ena-
bled check box for Direct Control during a run is activated. If the Save changes 
in time table option is checked, any method changes via Direct Control will be 
saved in the method. Otherwise the changes are only monitored in the Instrument 
Activity Log and in the audit trail, refer to the OpenLAB Users man ual for more 
details. As changes cannot be stored in the method, which is attached as the ori-
ginal/acquisition method to the data file. We recommend reanalyzing the chroma-
togram with the changed method. All methods used to analyze a chromatogram, 
will also be added to the chromatogram data file and can be extracted as From 
Results in the Open Data dialog box.

Advanced…: If you click the Advanced button, three additional options become 
available.

Fig. 219: KNAUER Instrument Control Method Option - Advanced  
Runtime Settings

Check run time when saving method: OpenLAB allows different run times for all 
devices. If you wish to have the same run time for all devices and let the soft ware 
check if, for example after a change, all devices have the same run time, enable 
this option. If there are different run times, the software displays an error message 
with the run time of all devices. The run times must be equalized before you can 
save the message.

Fig. 220: Error message Run time check failed

Advanced  
Method Settings
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Note: If enabled, this option is valid for all instruments of the Enterprise; it is not 
limited on the currently used instrument or computer. That means that the run 
time will be checked for all instruments and therefore in all methods that are sto-
red on the mentioned Enter prise machine.

System wake-up and all lamps on: If the option System wake-up and all lamps on 
is enabled and a date and time is selected, all devices in Standby and the lamps of 
all connected detectors will be switched on at the selected time. The time can be 
set by directly editing the time and date line. If you click on the arrow key , 
you can select a date from a monthly overview (refer to the picture below).

If enabled, this option is valid for the currently used computer.

Note: The Standby only works for AZURA® and PLATINblue devices and the 
newer Smartline devices pump 1050 and detectors 2550 and 2520. Older Smartli-
ne devices such as detector 2600 cannot be woken-up from Standby by a soft-
ware command; also the lamp of the detec tor cannot be switched on, if the 
detector is in Standby.

Fig. 221: Advanced Runtime Settings – System wake-up… - date setting

Trace name: If the option Trace name is enabled, the wavelength of the initial line 
in the wavelength table becomes part of the trace name in the chromato gram 
window as well as in the report (chromatogram, channel name in run report) inste-
ad of the channel name. This option is valid for all detectors with a wavelength 
table, such as UV, DAD and fluorescence detectors. The channel name in the chan-
nel selector will not be changed.
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Fig. 222: Advanced Runtime Settings – Trace name changes

The option will only change the trace name for new chromatograms.

Note: If enabled, this option is valid for all instruments of the Enterprise; it is not 
limited to the currently used instrument or computer. That means that the trace 
name will include the wavelength for all instruments and therefore for all methods 
that are stored on the mentioned Enterprise machine.

7.1.2 Download Tab / Method

The actually set parameters (also those not yet saved) of the current instrument 
setup tab as well as those of the whole method can be downloaded to the cor-
responding instruments. Select Control · Download Method from the main 
menu. If the device(s) is (are) not properly connected, the Instrument Activity Log 
will open and show the appropriate error message(s).

The action starts the operation of devices but not the data acquisition.

Note: In case of Download Tab, only a single pump will be controlled even for an 
HPG system. 
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7.2 Validation of Integration
This tool is a hardware independent test of the installed software package that 
indicates how reliable the integration of the chromatograms is performed. To 
carry out this test, select any method setup window, to access the menu sequence. 
Select the menu Method · Validation of Integration…

Fig. 223: Validation of integration dialog window
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The test can be carried out using either a Gaussian curve or a pre-selected real 
chromatogram. If you select the latter option, the usual chromatogram window is 
opened, enabling the software to integrate this chro matogram.

Fig. 224: Validation of integration dialog window, real chromatogram

Analyze: To perform the validation procedure, just press the Analyze button. All 
integration parameters are preset and cannot be altered. If you had previously 
changed the integration events, the validation will not be performed and the follo-
wing information box will be displayed.

Fig. 225: Validation of integration attempt with manual  
integration fixes 

The only integration parameter which can be modified is the baseline drift when 
using the Gaussian sequence. Check this option to consider a baseline drift of 
10 %. Press the Analyze button to repeat the validation procedure.
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After a few moments the selected curve will be analyzed; it will also be shown in 
the chromatogram window.

Press the View report button, to open the automatically created validation report 
text file.

Fig. 226: Validation report, reference chromatogram
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Fig. 227: Validation report, Gaussian trace
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Note: For enabling the calculation of column parameters, the column calculation 
must be enabled in Method > Advanced > Column/Performance. Select the desi-
red Pharmacopeia, The report will show your choice.

7.3 Generic Drivers
Generally spoken, any device that supports RS-232 ASCII communication can be 
controlled with OpenLAB software. No changes in source code of OpenLAB are 
required but for each device an additional driver is required.

The configu ration of a generic device is carried out by KNAUER. For each new 
device the newly generated driver has to be installed. 

Once the driver is installed, its icon will be present in the list of instruments for 
configuration. 

Fig. 228: Instrument selection window

For each item on the left-hand side the corresponding parameters are shown and 
described on the right-hand side.

Fig. 229: Instrument configuration window, example Jasco FP-920

These configuration windows are strongly dependent on the given type of instru-
ment. Some settings are fixed. And will appear grayed out with no access.
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The setup programming is done using a script language, as demon strated below.

The upper part of the window is for the programming inputs, whereas the lower 
part gives the instrument specific programming information, e.g. the allowed 
ranges for different parameters. Before any program is saved, it is checked for its 
correctness. If this check fails you will get a corresponding error message.

Fig. 230: Instrument setup programming window, example Jasco FP-920

Fig. 231: Instrument setup programming window, example  
Jasco FP-920
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After completing the generic driver program, an instrument tab (as for any other 
instrument) will be displayed in the instrument status tab. 

Fig. 232: Instrument status tab, example Jasco FP-920

Depending on the device, the most important parameters will be monitored and 
displayed in the status area.

Direct Control is not supported for Generic Drivers.

Generic Drivers only support basic functionality. Please ask KNAUER for avail able 
new Generic Drivers or, for the requirements for the development of a new Gene-
ric Driver, please contact KNAUER info@knauer.net.
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8. OpenLAB Preparative Option
To use the OpenLAB Preparative Option it has to be installed separately as descri-
bed in KNAUER FRC control option on page 10. Then, the implemented frac-
tion collectors will appear in the device list for creating instruments.

Fig. 233: Fraction collector selection window 

8.1 Configuration – Fraction Collector
In any system you can include only one fraction collector. If a MultiValve FC 
is selected, you can combine up to 32 valves as one fraction collector (valve 
cas cading). 

If a valve in an ASM should be used as a fraction collector, please select the appro-
priate option in the ASM configuration. Here only one valve can be con figured, 
the valve cascading cannot be applied.

The configuration options for the fraction collectors are mainly the same for seve-
ral fraction collectors. Therefore, the configuration procedure is nearly identical. 
Only the configuration of the MultiValve FC and Virtual FC have been described 
separately.

Note: For the fraction collectors Foxy R1 and R2 you have to set the internal 
option Inject to None. Otherwise the sampler may move randomly to position 1 
during fractionation. 

Fig. 234: Fraction collector S 3050 configuration window 
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Fig. 235: Fraction collector Foxy R1 configuration window 

Fig. 236: Fraction collector Vario 4000 configuration window

FC Name: Enter a descriptive name for the collector. This name will appear on the 
fraction collector tab when the instrument setup or status windows are dis played. 
Use a name which is unique within the instrument. 

Serial Number: Type in the serial number of the collector you are using.

Interface (S 3050, Foxy R1/R2, Vario 4000/Plus only): Select the Interface you wish 
to use for communication with the device. Refer to the collector’s manual, how to 
select and setup the interface in the collector’s own menu.

RS-232: Select the number for the RS-232 communication port (COM Port) on 
your PC to which the collector is connected.

LAN (S 3050): To let the software search for your already connected and switched-
on device, click on the  button to start the search for all connected LAN devices 
of the currently configured type. The option Use S/N to identify the instrument 
must be enabled. Select the desired device from the shown list. The software will 
read out the information such as serial number and will fill it auto matically into the 
configuration screen. To search for an instrument, the device must be connected, 
switched on and must have a valid IP address.

Optionally, you can enter the IP address of your device, if the option Use S/N to 
identify the instrument is disabled. Please note that if the device receives the IP 
address from a DHCP server, for example a router, the IP address may change if 
the device is switched off and switched on again.

LAN (Foxy FC R1, R2, Vario 4000/Plus): There is no option for these fraction collec-
tors to search via LAN or read-out the configuration. 

Fraction Collector 
Configura tion

Interface
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If selected, enter the IP address of the FC. The IP address must match with the IP 
address in the FC; the Foxy FC R1 or R2 do not support LAN with DHCP. 

The LAN communication for the Foxy fraction collectors is supported in firmware 
version 1.01.03 and higher. If later firmware versions have a problem with LAN 
communication, use the RS-232 instead. We found e.g., that with Foxy FC firmware 
versions 1.01.09 and 1.01.11 the LAN commu nication does not work properly.

Note: Note that the touch pad of the Foxy and Vario FC will NOT be BLOCKED if 
the device is controlled by software. The software can not recognize inputs via the 
touch pad. Therefore it is highly rec ommended, not to use the touch pad under 
software control. Otherwise the vial position of fractions and other information 
may not be stored correctly in the rack file (accessible via Device Moni tor - Show 
Rack).

Note: The communication port of the fraction collector S 3050 has to be selected 
using a switch on the collector’s rear panel.

Serial Port, COM Port: Select from the drop-down list the serial port number for 
the communication port on your PC where the collector is connected.

Baud Rate (only Foxy R1, R2, Vario 4000/Plus): For the Foxy fraction collectors only 
a baud rate of 19200 baud is supported. If you control your Foxy R1 or R2 via seri-
al port, select the baud rate of 19200 in the collector’s own setup. For Vario 4000/
Plus only 9600 baud is supported for the RS-232 communication. Select the same 
baud rate in the collector‘s setup.

Rack Type: Select from the drop-down list the required rack type. The possible 
choices depend on the type of fraction collector. Make sure that the same rack 
type is selected in the collector’s own setup. The Number of vials will be dis played 
automatically. The rack configuration of the fraction collectors, e.g. for Foxy R1 and 
R2, cannot be read-out from the device. Be sure that the rack, configured in the 
fraction collector and in the software are identical. For Foxy R2 and Vario 4000/
Plus only identical racks are supported; the software cannot handle diff erent rack 
types for the device. The free rack configuration feature of the Vario 4000/Plus is 
not supported, only the pre-defined rack types can be used.

Vial Volume: The rack-dependent default value will be displayed automatically. 
For some rack types different vials are available. However, you are able to over-
write the vial volume with self-defined values. It is in your own responsibility to 
setup a proper value to prevent, that the vials will be overfilled. The entered vial 
volume is valid for all vials of the fraction collector. If any fraction is larger than the 
set volume, the next free collection position will be used for continued collection.

Tubing Parameters: These settings enable someone to consider the time delay for 
transporting the sample from the flow cell to the collector valve. If the option Use 
Recycling Valve is checked, the capillary from the flow cell via the recycling valve 
to the fractionation valve must be taken into account.

Fixed time: If you activate the option Fixed time you can enter this time delay 
directly. This value will be valid, even if the flow rate is changed.  
In case of changing the flow rate in the method, the time delay should be chan-
ged in the configuration. It is recommended to use the option Capillary Length or 
Capillary Length.

Fraction Collector 
Configura tion

Tubing 
Parameter
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Capillary Length, Capillary Volume: Entering the Capillary Volume directly or 
cal culating it by entering the Capillary Length and Inner Diameter, the delay time 
will be adapted to the programmed flow rate of the method.

Fig. 237: Tubing parameters setup

Note: The default values for the fraction vials may not meet the real vol ume of 
the vials you use. It is in your own responsibility to enter a proper value to prevent, 
that the vials will be overfilled.

When complete, click OK to exit the dialog and return to the instrument setup.

Slv./or Peak Recycling...: For an optional solvent and/or peak recycling, for most 
fraction collectors an additional recycling valve is necessary. As a recycling valve 
only a KNAUER 6-port valve must be used. The KNAUER fraction collector S 3050 
includes a valve for recycling.

Fig. 238: Solvent/Peak Recycling Foxy R1

Fig. 239: Solvent/Peak Recycling S 3050

Use recycling valve: To define a separate recycling valve, check the option Use 
recycling valve and click on the  button. For the separate recycling valve a COM 
port or the IP address must be defined. The settings for the volumetric delay will 
be displayed without editing access. 

Slv./Peak  
Recycling
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The settings are valid for the recycling valve as well for the fractionation valve. The-
refore, the capillary between the recycling valve and the fraction collector should 
be as short as possible.

Fig. 240: Recycling valve setup

Use own ports for recycling: Only for the KNAUER fraction collector S 3050 and 
the MultiValve fraction collectors the option Use own ports for recycling will be 
displayed. If you want to use this option, click the check box.

8.1.1 Configuration – Virtual Fraction Collector 

Fig. 241: Virtual Fraction Collector configuration window

The virtual fraction collector is a tool to optimize the fractionation without need for 
sample or eluents. Therefore, only opening and closing the configura tion window 
would be sufficient. However you have two areas for individual settings. 

FC Name: Enter a descriptive name for the fraction collector. This name will appe-
ar on the fraction collector tab when the instrument setup or status win dows are 
displayed. The default fraction collector name will be suggested auto matically 
upon selecting the detector type.

Serial Number: You can type a serial number.

Rack Type: Select from the drop down list the rack type best in comparison with 
your real one. The choices are: Micro with 240 20 ml vials, Standard with 120 50 
ml, and Preparative with 48 250 ml vials. The Number of vials will be dis played 
automatically.

Vial Volume: The rack dependent value will be displayed automatically. How ever, 
you are able to overwrite it with self-defined values to adapt it to the real volume 
of your fractionation vials. The entered vial volume is valid for all vials of the frac-
tion collector. 

Fraction Collector 
Configura tion
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Tubing Parameters: These settings enable someone to consider the time delay 
for transporting the sample from the flow cell to the collector valve. Here you can 
adapt it to the real conditions of your system. Use the description for the settings 
on Fixed time, Capillary Length or Capillary Volume under „8.1 Configuration – 
Fraction Collector“ on page 166.

Slv./or Peak Recycling...: The solvent and peak recycling options can be used as 
described for the fraction collectors above. 

8.1.2 Configuration – MultiValve Fraction Collector 

Fig. 242: MultiValve Fraction Collector configuration window 

The configuration of the MultiValve FC with KNAUER of Vici/Valco valves is identi-
cal. You cannot mix-up KNAUER and Vici/Valco valves in a MultiValve FC.

Always the last port will be used as a waste port. If you cascade valves for a hig-
her number of fractions, the last port of a valve has to be connected with the next 
cascaded valve.

Fig. 243: MultiValve Fraction Collector with 2 valves

FC Name: Enter a descriptive name for the collector. This name will appear on the 
fraction collector tab when the instrument setup or status windows are dis played. 
Use a name which is unique within the instrument. 

Tubing...: The same setup procedure as with any other fraction collector must be 
carried out. However you cannot define the tubing parameters for each included 
valve. One setting will be valid for all cascaded valves! Use the description for the 
settings on Fixed time, Capillary Length and Capillary Volume under „8.1 Confi-
guration – Fraction Collector“ on page 166.
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Slv./or Peak Recycling: With the MultiValve fraction collector, either an addi tional 
recycling valve or own ports of the fraction valve for the solvent/peak recycling 
can be used. 

Fig. 244: Solvent/Peak Recycling Multi-Valve FC

Fig. 245: Recycling Valve Setup

Use recycling valve: For an additional valve, the communication port  
(serial or LAN) must be configured.

Fig. 246: Own port recycling valve setup for 6-position valve

Use own ports for recycling: For use of own ports no further settings are requi-
red, if the check box is selected. For the MultiValve fraction collector you will find 
that the last two fraction ports will be used for solvent and peak recy cling and, 
therefore, the number of available ports for fractionation will be reduced by 2. 
Additionally the ports’ numbers for solvent and peak recycling will be shown. It is 
not possible to enable only one of the recycling options or change the recycling 
ports’ numbers. If you cascade valves for a higher number of fractions, always the 
ports of the last valve will be used for recycling.

When completed, click OK to exit the dialog box and return to the Multi-Valve FC 
configuration.
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Number of valves: Enter the number of valves which make up the MultiValve 
fraction collector. 32 valves in maximum can be cascaded, independently from the 
numbers of port and the used communication port.

Vial Volume [ml]: Enter any desired vial volume, the default volume is just a sug-
gestion. However, you are able to overwrite the vial volume with self-defined 
values. It is in your own responsibility to setup a proper value to prevent, that the 
vials will be overfilled. The entered vial volume is valid for all vials of the fraction 
collector. If any fraction is larger than the set volume, the next free col lection posi-
tion will be used for continued collection.

Number of vials: The vial number is displayed automatically, depending on the 
number of valve ports. If you cascade valves, the total number of fraction vials will 
be shown.

Configure valve: The drop-down list offers as many positions as the Number of 
valves entered above. The following settings have to be made for each valve 
separately. 

Valve type: Select the number of (outer) ports of your valve using the small arrow 
keys.Interface: Select the interface you want to use for communication with the 
device. 

Valve Positions: Select the number of positions for your valve using the arrow 
keys.

RS-232: Select the number for the RS-232 communication port (COM Port) on your 
PC to which the valve is connected.

LAN (KNAUER valves only): To let the software search for your already con nected 
and switched-on device, click on the  button to start the search for all connected 
LAN devices of the currently configured type. The option Use S/N to identify the 
instrument must be enabled. Select the desired device from the shown list. The 
software will read out the information such as serial number and will fill it automa-
tically into the configuration screen. To search for an instrument, the device has to 
be connected, switched on and has to have a valid IP address.

Optionally you can enter the IP address of your device, if the option Use S/N to 
identify the instrument is disabled. Please note that in case the device recei-
ves the IP address from a DHCP server, for example a router, the IP address may 
change if the device is switched off and switched on again.

8.2 Instrument Setup – Fraction Collector
Analyzing the incoming data for identifying peaks or other events, requires sev eral 
data points. Due to this, a higher data rate is recommended; 5 Hz should be suffi-
cient in most cases. On the other hand the online data analyzes in the FRC module 
requires some time. Up to 2 seconds are required for an action as switching the 
fraction collector, if an appropriate event is registered. Therefore, the FRC option 
cannot be used for fast HPLC as UHPLC. In any system you can include only one 
fraction collector. However, the setup window is independent on the configured 
fraction collector. Therefore they will be explained together.

Note: For using the fraction collection option, a detection channel and a rack file 
must be selected. Otherwise the run will be interrupted immediately and an 
appropriate error message will be added to the Instrument Activity Log.

Interface
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Note: Using the preparative option, requires a higher data rate as usual for 
preparative HPLC. 5 Hz data rate minimum is highly recom mended. The recogni-
tion of peaks for fractionation  will not work with narrow peaks as known from 
UHPLC.

Note: For several functionality of the preparative option an Automation LogOn is 
required, when a separate Shared Services Server is used. It is highly recommen-
ded to do so before running a method.

This configuration window differs in one respect from other setup windows. It is 
not only important for setting up the fraction collector. You need it also during 
the runs. However, those aspects will be described later in the chapter instrument 
status of a control method („8.2 Instrument Setup – Fraction Collector“ on page 
173).

Fig. 247: Instrument Setup Fraction collector 

Detection Channel: Select from the drop-down list of active detector channels 
that one to be used for fractionations. Please make sure, that the selected detector 
channel will not be disabled in the method, otherwise no fractions can be collec-
ted. The fraction collectors option can just handle data from one detection chan-
nel. If it is required to control two detector channels, use the Vir tual Detector to 
add the traces of two detector channels into one chromato gram channel (trace); 
select then the Virtual Detector as Detection Channel. 

Note: If no detection channel is selected, the method will be interrupted imme-
diately after start. An appropriate error message will be shown in the Instrument 
Activity Log (click: View - Instrument Activity Log - Refresh).

Fraction Collec
tor Instrument 
Setup
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Collector Reset:This option must be checked for cumulative collection from 
repeated runs, if Next is selected as fraction position. This is only recommended, if 
several runs of the same sample are required; it allows collecting the same com-
ponents from the different runs into the same fraction vials. The collector reset 
will clear the information of already collected fractions from the rack file (please 
refer to the description of the rack file below), otherwise the fraction positions are 
marked as used and will not used in other runs if Next is selected as fraction posi-
tion (this is not true if the exact position, as 1, 2, ... is selected). Please note that all 
information about former frac tion is lost due to the collector reset, also the filling 
level. Make sure, that the vial volume allow to collect the fractions from all runs, 
because the software cannot not calculate the real filling level and due to that will 
not switch to the next free vial, if the current vial is full.

Advanced collector settings: With a click on the  button the Advanced collec-
tor settings window will open.

Fig. 248: Advanced collector settings

Exchange rack if full: If the option Exchange rack if full is enabled, automatical-
ly a new, empty rack file will be created if the current one is full. A copy of the full 
rack will be stored; the data from the fractions will not be lost. This allows chan-
ging the rack manually during the sequence without starting the sequence again. 
If this option disabled, a sequence will stop if no empty vial is left for the next 
fraction and an appropriate error message will be displayed. If you use this option, 
please make sure, that you manually change the rack in time, otherwise different 
fractions may mixed-up in the fraction vials.

Empty vial check: The Empty vial check tests before the injection, if enough empty 
vials for the fractions are left. Enter the number of vials needed for one run. The 
software will check then before the injection, if this number of vials is left. If not, 
the system will not start the next run and an appropriate error message will be 
displayed.

Restart from first vial of current run (for Stacked Injections): If stacked injec-
tions are used, check this box if you wish the collector to start the fraction col-
lection for every stacked injection with the same vial as in the previous runs. This 
is an option, if you inject the same sample several times and want to col lect the 
fractions of the same substances from every run in the same fraction vials.

Adjust FRC table after stacked injection (for Stacked Injections): This option all-
ows you to copy the already executed part of the fraction table for the next injec-
tion, if a stacked injection is performed. In this case you will have the same collec-
tion conditions for every injection without any manual intervention. This option is 
useful, if you need to program different collection parameters for your fractions, 
which otherwise would have to be programmed separately for every injection. The 
Initial adjust time, you enter here, is the delay time for adjusting the fraction table 
after the first stacked injection. 

Advanced 
Collector 
Settings
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For all other stacked injections the stacked injection table of the injection device 
(autosampler or injection module) will be used. This is required due to, that nor-
mally the required delay is different for the first stacked injection and all following 
stacked injections. If you can use the same collection parameters for all fractions, 
it is more comfort able program the parameters once for the whole run time for all 
stacked injec tions and leave the Adjust FRC table option unchecked. Due to that 
the delay, if entered, is always active, you should set the Initial adjust time to 0, if 
no stacked injection is used.

Flow [ml/min]: If a pump in Pump is selected, this field shows acc. to (accord ingly 
to) and is not accessible. The pump flow for calculating the fraction vial filling level 
and fraction delay time will be automatically escaped from the pump program 
table. Flow gradients (steps or linear) are accepted. If no pump is selected, you 
must enter a flow for the calculation. The maximum allowed flow depends on the 
selected fraction vial volume and the resulting time for a fraction. 

A fraction requires in minimum 5 seconds. If the entered flow is not equal to the 
real flow, the calculation for the vial filling level and the time delay of the fractions 
is wrong and may result in overfilled fraction vials and/or not or not complete 
collected components.

Pump: If a pump is configured in the system, select the desired pump from the 
drop-down list for volume and delay calculations. The pump flow will be auto-
matically escaped from the pump program table. The Flow  setup will show acc. 
to. If no pump is selected, you have to enter a flow for the calculation.

Rack configuration path: In any method the fraction collector program has to be 
connected to a rack configuration. The rack configuration file contains informa tion 
about collected fractions in one or several runs. Opening the fraction col lector tab 
of the setup window for the first time, no rack configuration path will be displayed.

Fig. 249: Instrument Setup Fraction collector

You either have to create a new rack file or load an already existing one.

Create/Open…: Press the Create/Open… button to open a window similar to a 
data manager. Here you can either select an existing file or type in a new file name 
which should be descriptive for the configured rack. Due to that the rack file also 
includes the number of fractionation vials, an already existing rack file must match 
with the fraction collector configuration of the currently opened instrument.  

Fraction Collec
tor Instrument 
Setup
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In both cases press the Open button. The window will be closed and the path is 
displayed in setup window (240).

Fig. 250: Selecting / creating the rack configuration file

Fig. 251: Fraction Collector Setup with rack configuration path

Note: If no rack file is selected, the method will be interrupted immedi ately after 
start. An appropriate error message will be shown in the Instrument Activity Log 
(click: View - Instrument Activity Log - Refresh).

Fraction Collection Program: The editing principles are the same as described 
for the pump gradient programming reference! Some fields are editable whereas 
others are either only informative without access or you can select the possible 
options via a drop-down list.

Mode: The single event option is to select for programming a detailed exact 
fractionation parameter for a single time point, whereas the Peak Recognition can 
be used to define a fractionation parameter for a time frame which can includes 
several peaks to be collected. Every new detected peak according to the defined 
thresholds (see „Parameters: Activating any field in this column, an arrow appe-
ars. Clicking on that, a dialog box for the FC parameters at the given time will be 
opened. Its appearance depends on the mode as well as on the selected event.“ 
on page 178) will be collected in the next empty or predefined vial. The selected 
mode will influence the further set ting possibilities.

Fig. 252: Fraction Collection Program, Mode
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Event: The possible options depend on the selected mode. 

Fig. 253: Fraction Collection Program, Event if Mode selection  
Single Event

Fig. 254: Fraction Collection Program, Event if Mode selection  
Peak Recognition

 � Unconditional: Signal independent action at the selected time accordingly  
to the Parameters setup.

 � Signal Level: The action takes place according to set level thresholds in the 
Parameters setup.

 � Signal Slope: The action takes place according to set slope thresholds in the 
Parameters setup.

 � Signal Level/Slope: The action takes place according to set level and slo-
pe thresholds in the Parameters setup which can be combined in logical 
and and or combinations.

 � Local Maximum: The action is started by a local maximum.
 � Local Minimum: The action is started by a local minimum.
 � Spectral Similarity: The action takes place according to set similarity thres-

holds in the Parameters setup.

Exp. Interv. (min) (Expected time): Here the value entered in the Parameters setup 
will be shown.

Rel time shift (min) (Relative time shift): Here the value calculated in the Parame-
ters setup using the Use as reference for correction next events option will be 
shown.

Parameters: Activating any field in this column, an arrow appears. Clicking on that, 
a dialog box for the FC parameters at the given time will be opened. Its appearan-
ce depends on the mode as well as on the selected event.
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Fig. 255: Fraction Collection Program, Single Event, Unconditional, 
Parameters

Fig. 256: Fraction Collection Program, Single Event, Unconditional, 
Parameters

Action: The full action menu is only accessible, if the Single Event mode is selec-
ted in the fraction table for the mentioned time. If the Peak Recognition mode is 
selected, the only choices are Collect to and Collect slices. The selec tion, where 
accessible, is independent of the set Event (unconditional, signal level …).  
The choices are:

 � Waste: The eluate will be wasted.
 � Collect To: The eluate will be led to the set position.
 � Peak Recycling: The eluate will be led back to the column (peak saving, requi-

res additional equipment).
 � Solvent Recycling: The eluate will be collected in a recycling container becau-

se its purity is better than the set limits.
 � None: Neither the recycling valve nor the fractionation valve will be switched. 

The previous action is continued, only a marker is set. 
 � Collect Slices: The eluate will be collected in set volume fractions into the 

next free positions. The minimum allowed volume is 0.1 ml, the maximum 
allow volume is equal to the defined fraction vial volume. It is recommended to 
set the minimum value for a slice not smaller than equal to 5 seconds; therefo-
re, the mentioned 0.1 ml is suitable for a flow rate <= 2 ml/min. 

For the Unconditional event you have only to select the type of action and in 
case of Collect To the fraction vial. After closing the window the parameter will 
be designed as Timed in the Parameters column

The options Relative to previous event and Use as reference for correction next 
events will be explained generally at the end of the section parameters on page 
187.

Parameters Event · 
Uncondi tional
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Ascending (Single Event only): Enter the level threshold value and define it to be 
on the ascending edge of the peak. Then enter the expected possible shift (Expec-
ted interval) for the retention time, select the Action and the position of the frac-
tionation vial. After closing the window the parameter will be desig nated as +L.

Fig. 257: Fraction Collection Program, Single Event, Signal Level, 
Parameters 

Descending (Single Event only): Enter the level threshold value and define it to 
be on the descending flange of the peak. Then enter the expected possible shift 
(Expected interval) for the retention time, select the Action “Waste” to end the 
fraction. After closing the window the parameter will be designated as -L.

Fig. 258: Fraction Collection Program, Single Event, Signal Level, Parameters 

Fig. 259: Fraction Collection Program, Single Event, Signal Level, Parameters

Event · Signal 
Level
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The red displayed warning message for possible event overlapping must not be 
a reason to change the event programming but at least to check it. It may hap pen 
that one event cannot become active.

In case of Peak Recognition mode and event Signal Level the parameter window 
requires to define the Peak Beg Level (peak start condition) and Peak End Level 
(peak stop condition) for the fractionation. Additional the condition for the sol vent 
recycling can be set. The Action options are limited to Collect To and Col lect 
Slices. If the Action option Collect Slices is selected, the fraction vial position is 
fixed to Next, because the  Peak Recognition mode allows for defin ing the collec-
tion conditions for a time frame which can includes several peaks, which should 
not collected into the same fraction vial. After closing the win dow the parameter 
will be designated as L without leading sign.

Fig. 260: Fraction Collection Program, Peak Recognition, Signal Level,  
Parameters

When using the slope instead of the level, the settings are made similarly. The 
only difference is that the slope values, defined as signal difference per 1 sec, are 
to be used as thresholds. After closing the window the parameter will be desig-
nated +S, -S  (both for Single Event) or S (Peak Recognition). To prevent that the 
noise, which normally appears with all detector signals, will initiate an action, the 
software checks the slope at several consecutive data points. Due to this, it may 
happen that in some cases the threshold will not be registered as fulfilled, despite 
being true for two consecutive data points.

The settings using the slope and the level are again quite similar to perform. 
The only difference is that both the level and slope values are to be used as 
thresholds.

Fig. 261: Fraction Collection Program, Single Event, Signal Level/Slope, 
Parameters

Event ·  
Signal 
Slope:

Event ·  
Signal 
Level/
Slope
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Fig. 262: Fraction Collection Program, Peak Recognition,  
Signal Level/Slope, Parameters

Additionally you have to select either the and option, meaning that both condi-
tions must been exceeded, or the or option, meaning that only one of these con-
ditions must be exceeded. This can be defined differently for the ascending and 
descending flange of the peak.

After closing the window the parameters will be designed for example as 
+L and S, -L or S for Single Event and Lb and Sb -L, Lb or Sb – Le for Peak 
Recogni tion.

The settings using the spectral similarity are quite similar to perform. The differ-
ence is that the similarity values have to be used as thresholds. The maximum 
value is 1.000 for absolute identical spectra.

Fig. 263: Fraction Collection Program, Peak Recognition, Spectral Simi-
larity, Parameters

Event · 
Spectral 
Similarity
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Additionally you have to select the desired reference spectrum. Clicking on  will 
open the selection window.

Fig. 264: Spectrum selection window

The option spectral similarity can only be used, if the system is equipped with a 
DAD. 

After closing the window the parameter will be designated as +Sim, -Sim or Sim for 
peak recognition. 

If the mode Single Event is selected you can also use local maxima or minima to 
define action conditions. These settings are not available in the peak recogni tion 
mode. To identify a local maximum or minimum, at least 15 data points will be 
analyzed. Using one of these options, a high data rate is required.

Fig. 265: Fraction Collection Program, Single Event, Local Maximum, 
Parameters Local Maximum

Relative to previous event: If you check this option you have to enter the relative 
time shift from the previous event. In the Exp. time column this time difference is 
automatically considered. The time in this row is displayed blue colored indi cating 
that there is no further access for free editing.

Use as reference for correction next events: Normally any shift in retention 
times is increasing with the magnitude of the retention. Using the reference 
option the software adapts the shift for the calculation of the expected (allowed) 
inter val. It is possible to set more than one event as reference. According to the 
elapsed run time always the last one will be used for calculation.

Event · 
Local 
Maxi mum,  
Local 
Mini mum
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After closing the window the parameter indication will be supplemented by 
Max[Ref], Min[Ref].

Action: None selecting this action option neither the recycling valve nor the frac-
tionation valve will be switched. The previous action is continued, only a marker is 
set. This is useful especially in combination with the option relative to the previous 
event. Thus for instance a collection can be started at a defined time after the set 
conditions are met.

Fraction Position: This field is only informative according to the settings in the 
parameter window. Either the defined vial position is displayed or next for the first 
free vial position. The first free vial position is defined a the position, which is not 
used and not reserved by program, starting at position 1. It not means the next 
free position seen from the current position. Further possibilities are Waste, Peak 
recycling, Solvent Recycling and in case of action None 0.00 is dis played. In case 
of Collect Slices always next is shown.

Fraction Check: If this option is checked any run will be interrupted if the defined 
fractionation conditions are not met. It is not possible, to continue such an inter-
rupted run directly. In case of peak recognition mode this option cannot be used.

Note: The last line in a fraction collection program must always set on mode 
Single Event, event Unconditional, parameter Waste to pre vent, that if a run is 
finished, the fraction collector is still collecting.

Chromatogram window

Fig. 266: Fraction collector setup window, lower part

This area is important for setting up the method as well as the instrument sta tus 
during the run. Here only the setup aspects shall be described.

If you have performed at least one run with the method, the last recorded chro-
matogram will be displayed. Independent of this you can load any already stored 
chromatogram in this area to use it for the fractionation. Select Open Data… and 
then the desired chromatogram.

Fraction Collec
tor Instrument 
Setup
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This will open the usual chromatogram view:

Fig. 267: Opened chromatogram

Going back to the setup window and clicking the <Load Current File> button will 
show this chromatogram also in this window. Moving the cursor inside the graph 
area it becomes a cross hair and addition ally a vertical line appears. Depending 
on the position the actual values Time, Amplitude (level) and Slope will be display-
ed directly above the graph.

Fig. 268: Opened chromatogram in FRC setup window

If you have already acquired a chromatogram with your sample, the setup of the 
FRC table is very easy: You can escape the parameters Level and Slope directly 
from the chromatogram. Move the cursor to the desired position, e.g. to the start 
of a peak you will collect, and double-click with pressed Control <Ctrl> key. In 
the fraction collection program a new line is created and the parameter window 
for this line is opened. The automatically selected mode is Single Event, the event 
is Level and/or Slope. The time, level and slope values are automatically inserted, 
escaped from the chromatogram. 
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Complete the param eter settings as necessary and close the parameter window. 
Repeat this as often as different events have to be programmed. For all lines 
added in this way, a comment “DC operation” will be displayed.

Fig. 269: Programming the fraction table

The colored squares below the graph indicate the status in running methods and 
are used for fraction tracing. This also will be shown, if a chromatogram of a run is 
loaded you have already collect fractions. However, those aspects will be descri-
bed later in the chapter „8.2 Instrument Setup – Fraction Collector“ on page 173.

In the figure below an example for the fraction program of the above chromatog-
ram is shown.

Fig. 270: Example for a fraction table

Pretreatment: The pretreatment option is only shown if a recycling valve has been 
selected in the fraction collector configuration dialog. If you enable the pretreat-
ment check box, the button Setup… is accessible. If you click on the button, the 
pretreatment configuration window will open. Here you can select the position of 
the recycling valve, if any other device runs a pretreatment. 
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The choices are Waste and Slv. Recycling. Please keep in mind, that during a 
pre treatment no detector signal can be analyzed; however, if solvent recycling is 
selected, the recycling valve will also switch into this position, if any substance will 
eluate.

[Action] at the end of run: This option also in only available, if a recycling valve 
was configured. You can decide, if it should switch to Waste or Slv. Recycling if 
the run is finished. If you select solvent recycling, please make sure, that only sol-
vent will eluate then.

8.3 Instrument Status – Fraction Collector
The fraction collector status is shown in two separated tabs, one for monitoring 
the Instrument Status and Direct Control options and the other for the Rack View 
(see figures below).

Fig. 271: Instrument status Fraction Collector S 3050 - Monitor/DirectControl

Fig. 272: Instrument status Fraction Collector S 3050 - Rack view
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In case of a MultiValve fraction collector both tabs are combined to one (figure 
264).

Status: The actual operation is displayed. It is additionally indicated by the LED 
color:

 � waste = gray
 � fraction = green
 � peak recycling = red
 � solvent recycling = blue

Signal: The actual value of the controlling detector channel is displayed.

Vial: The actual fraction vial number is displayed.

Fr. Time [min]: The collection time for the actual fraction is displayed.

Fr. Volume [ml]: The collected volume of the actual fraction is displayed.

The Direct Control allows for direct programming the fraction collector inde-
pendently from the method setup. If you wish to do the same if a method is 
running, you have to enable the option Direct control during a run in the Run-
time Settings („7.1.1 Runtime Settings“ on page 155). Please note, that using this 
option will change the running method. The changes will not be shown, if you 
later on extract the original method of the data file.

Mode: Choose Single Event or Peak Recognition.

Operation: The operation which shall be performed can be selected from the 
drop-down menu. If the mode Single Event is selected, the choices are Waste, 
Collect Slices To, Peak Recycling or Solvent Recycling (the recycling options will 
only be available if a recycling valve is configured). The selected operation will be 
executed by clicking on the Set button. 

For the mode Peak Recognition the options are Signal Level, Signal Slope and 
Level/Slope. If you click on Set,  a setup window, equal to the one described for 
the mentioned option in the FRC table setup, will open. The values are escaped 
from the current chromatogram. You can change it, if necessary. If you click OK, 
the settings will be executed. Note, that inserting lines into the FRC table during a 
run, will interrupt the cur rently valid settings from the table.

Collect to: The operation fraction collection can be initiated here. The destina-
tion vial is either defined as Next, or in case of Collect To by its number. In case 
of selected operation Collect Slices To, Next is fixed and you can enter a slice 
volume in ml. The collection starts by clicking on the Go button. 

Run Time Settings: All operations started in the Direct Control for Single Event  
mode are performed unconditioned as timed events. For consecutive condi tioned 
runs the values for level, slope and the expected interval will be stored according 
the settings. However, in any case it is recommended to check the automatically 
stored fractionation program before using it.

Clear Rack!: If clicking the Clear Rack! button, all fraction information will be dele-
ted from the rack file. This option corresponds to the Collector Reset oper ation in 
the FRC setup. However, due to that really all information will be deleted, be sure 
that you don’t need it before pressing the button.

Rack View: The displayed rack corresponds to the configured one. All alrea-
dy used vials will appear green highlighted. Moving the cursor across the rack 
will change the upper descriptive line. There the vial number, the begin and 
end of collection and the collected volume is displayed (see the red markers in 
figure 263). 

Monitor/Direct 
Con trol

Rack view
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8.3.1 MultiValve Fraction Collector

For this fraction collector the rack view is integrated into the instrument status tab. 
The appearance of the rack view again depends on the configured valves. If diffe-
rent valves are combined the graphical separation may not be shown. The number 
of displayed positions also may exceed the actual existing number of collection 
positions, due to the rectangular arrangement, but in reality not existing positions 
will not been used for fractionation.

Fig. 273: Instrument status MultiValve fraction collector

Differing from other instrument setup windows, that of the fraction collector is 
also valuable during the run. In the lower part the measured chromatogram will 
be displayed as it is in progress. Additionally the areas of fractions, peak recyc-
ling, and solvent recycling are shown by highlighting in the correspond ing colors. 
Refer to the chapter „8.2 Instrument Setup – Fraction Collector“ on page 173.

Fig. 274: Instrument Setup Fraction collector (Running method)

8.4 Fraction Annotations
The fractions as well as the fraction and vial numbers can be shown in the chro-
matogram in the Instrument Status. Open the chromatogram’s annotations (right 
mouse click on the chromatogram · Annotation). Select Fractions from the drop-
down menu and add Fraction and/or Vial Number using the green arrow key. In 
the menu Other on the bottom of the menu window, please enable the option 
FRC Actual to show the selected annotations. Be sure to have selected the correct 
Trace for your settings.
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Fig. 275: FRC Annotation - Chromatogram

To change the settings for colors, font type etc., open the chromatogram’s appea-
rance (right mouse click on the chromatogram – Appearance). Select the correct 
detector channel in Trace and select the annotation you want to change the set-
tings for.

Fig. 276: Chromatogram - FRC Appearance

Note that for report previews as well as for pdf prints, the fraction color may not 
be shown correctly. If the report is printed with a “physical” printer, the colors are 
as selected in the Appearances menu.
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8.5 Stacked Injection
The option Stacked Injection allows to perform injections during a run. As an injec-
tion device the autosampler AS 6.1L, 3950 or AS-1 or the Injection Module can be 
used. For the configuration and instrument setup of the autosamplers please refer 
to the appropriate chapters.

8.5.1 Configuration – Injection Module

The injection module will be installed with the KNAUER FRC AddOn. In the instru-
ment configuration dialog, select the injection module and add it to the Configu-
red modules. Note that it is not allowed to add an autosampler and the injection 
module.

Fig. 277: Injection module configuration window

Use Sample Loop: If you want to use a sample loop, enable the check box Use 
Sample Loop.

Type of Pump: The injection module consists of a pump and a KNAUER 2-position 
switching valve. Optionally an injection loop can be used. Pump S 100, S 1050, 
1800, P 2.1L, P 2.1S or P 4.1S can be selected. Once selected, click on the  
button. The pump configuration window will open. Configure the pump according 
to the pump configuration described in the appropriate chapter. Note that you 
cannot configure the same pump as for the eluents. However, it is not possible to 
use e.g. one channel of an LPG solvent pump for the injection module. Also 
configure the valve as described in the appropriate chapter. 

The injection module is not supported in the AZURA® ASM 2.1L, but  the pump 
and valve of an ASM can be configured manually in the injection module. The 
installed device in the ASM 2.1L have own IP ports, which allows for separate con-
trol. To use an ASM-pump or -valve in the injection module, select the appropriate 
pump or valve model in the Injection Module configuration and enter manually 
the serial number of the ASM 2.1L device. This will make sure, that the devices 
also will be found if the ASM will receive a diferent IP address. Now change the 
IP port for the modules (pump and valve): If the ASM 2.1L has IP port 10001, the 
module installed on the left side has IP port 10002, the mid dle module 10003 and 
the module installed on the right-handed side the IP port 10004. If the IP port of 
the ASM 2.1L has been changed in the ASM’s own setup, the IP ports of the build-
in modules will be changed automatically; they will always have the next possible 
IP ports. However, before you enter the IP ports of the pump and valve, please 
check for the IP port of the used ASM 2.1L device. 
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If there is a third device in the ASM housing isntalled you also wants to use, you 
can either add the device as a separate module as the pump and the valve or you 
can add it as an ASM 2.1L, but then you must remove the pump and valve from the 
ASM configuration (select “none”). The devices cannot be controlled by the injec-
tion module and ASM 2.1L control.

Use simulation mode: To run the injection module in simulation mpde, check the 
appropriate check box. In simulation mode no devices (pump and detector) have 
to be connected. In a system with the Virtual Detector and the Vir tual or any other 
Fraction Collector you can simulate stacked injections with an already existing chro-
matogram to adjust the settings for stacked injections without additional sample 
or solvent usage. Note, that for simulation also the Virtual Detector have to run in 
simulation mode.

8.5.2 Instrument Setup – Injection Module

Note: If the injection module is used, the options “Pretreatment” (available for 
pumps, valves and fraction collectors) and “wait for temperature” (available for all 
column thermostats) must not be used. The injection module will start with the 
(initial) injection immediately if all devices have received their method. In case of 
using one or all of the above mentioned options, the injection will be made before 
all devices are ready for starting the method; this may result in losing the sample.

If you open the configured instrument and the instrument setup, you will find an 
individual tab for the injection module.

Fig. 278: Instrument Setup Injection module

The injection module will be used for the initial and the stacked injections.

Injection program: The settings in this section will only be used for the initial injec-
tion, that means, for the first injection at the start of the run.

Injection Volume: Enter the desired injection volume in ml.

Injection Flow: Enter the flow rate of the injection pump during the injection. If 
no injection is prepared, the pump is stopped; during a run the pump and valve 
cannot be controlled beside the programmed stacked injection.

Injection Duration: The duration of the injection is calculated from the injection 
volume and the injection flow. The reduced flow during start and stop of the pump 
is taken into account with 6 seconds in sum. 
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Control Pressure Limits: Enter the values for the desired pressure limit. 0 will dis-
able the software control of the pressure. Keep in mind that the pressure for the 
sample loading may be different from the system pressure during a run if a diffe-
rent flow rate is used or if you use a sample loop. Note that for the pumps P 2.1S 
and S 100 without pressure transducer this option is not available.

Solvent: Enter the name of the solvent.

Stacked Injections [>>…]: The option Stacked injections allows to define addi-
tional injections during a run. Such injections can be programmed either for the 
autosampler 3950, AS-1 or the injection module (refer to the Instru ment Setup for 
the autosamplers 3950 and AS-1 for details of the Stacked Injection setup of the 
autosampler). Click on the  button to open the Stacked Injections table 
dialog.

Fig. 279: Injection module Stacked injection table 

Make a right mouse click into the time table and select Fill table from the corre-
sponding menu.

Fig. 280: Injection module Stacked injections table setup

Number of Injections: Enter the number of stacked injections. If you, e.g., enter 
“5”, five stacked injections will be made; in addition of the initial injection 6 injec-
tions at all will be made per run. Make sure that you have enough samples for the 
entered number of injection.

Injection Volume: Enter the desired injection volume in ml.

Stacked 
Injections

Fill Table
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Injection Flow: Enter the flow rate of the injection pump during the injection. If 
no injection is prepared, the pump is stopped. During a run the injection mod ule’s 
pump can only be controlled using the option Direct control during a run (refer 
the manual’s appropriate chapter, page 155).

Injection Duration: The duration of the injection is calculated from the injec-
tion volume and the injection flow. The reduced flow during start and stop of the 
pump is taken into account with 6 seconds in sum.

Time between Injections (min): Enter the time between the injections. The value 
must be higher than the time calculated for the injection duration. The selected 
time depends on the retention time of the eluated peaks. If you need help for the 
design of the Stacked injection, please contact KNAUER via info@knauer.net.

Click the Apply button to apply the settings into the Stacked injections table.

Fig. 281: Injection Module Stacked injection table 

If you make a right mouse click on the table, you can select

Fill Down: to fill the table with the same settings as in the selected line

Shift Lines: Allows changing the time for the currently selected line. A window will 
open to enter the desired time shift. As an example, a time shift of 2.00 min for a 
line at 10.00 min will change the time to 12.00 min. A negative time shifts to an 
earlier time. For example, to shift the time of a line at 10.00 min to 9.00 min, enter 
-1.00 min. The time of all following lines will be changed ade quately. That means, 
if for a line the time will be shifted by 2 minutes, the time of all lines below will also 
be shifted by 2 minutes.

Insert Line: to add a new line

Delete Line: to delete the selected line

Delete Lines: to delete all selected lines

Fill Table…: will open the Stacked injection setup again. The new table will over-
write the existing one. If you select the command Fill Table to open the setup 
dialog for the stacked injection table, the window will show default val ues for all 
parameters, beside the sample preparation time.

Simulate Stacked Injection: This option is only available, if the option Use simula-
tion mode is enabled in the Injection Module configuration.  
Check the appro priate check box, if you wish the simulate stacked injections. The 
only detector to be selected is the virtual detector.

Stacked  
Injections
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Click on OK to close the Stacked Injections table window; the Injection Module 
instrument setup window will be shown.

In the Aux Traces tab a trace Stacked Inj. [Inj. Module] can be enabled. The trace 
will show the start of the sample preparation and the stacked injection.

Fig. 282: Injection Module Stacked injections auxiliary trace

Fig. 283: Injection Module Stacked injections trace 

For every stacked injection an entry for the sample preparation and the injec tion 
will be made in the instrument activity log.

Fig. 284: Injection Module Stacked Injections Instrument 
Activity Log Entry 

Instrument Setup 
· Aux Traces
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8.5.3 Simulation of Stacked Injections

For the simulation of stacked injection, load the existing chromatogram of your 
sample into the Virtual Detector (refer to the instrument setup of the Virtual Detec-
tor, page 90). Program the desired number of stacked injections in the Injection 
Module or autosampler setup and the fraction table of the used frac tion collector. 
If during a run a (simulated) stacked injection is performed, the Virtual Detector 
will add the chromatogram, starting from time 0.00 min, at the time of the stacked 
injection. This will be done for each simulated stacked injection. The FRC table 
reset will also apply. This allow to check if the selected parameters are fine for you 
sample.

8.5.4 Instrument Status – Injection module

If you open the instrument status, you will find an own tab for the injection 
module.

Fig. 285: Injection Module status window (initial injection)

Run Status: Shows the current run status of the module. If no run is performed, 
the status is Hold. During the initial injection the status Injecting with the time of 
the current injection duration is shown. During the run the run status shows the 
run time.

Pump Flow: Shows the current flow rate of the injection module’s pump.

Pump Pressure: Shows the current pressure of the injection module’s pump. This 
option is only shown if the pump is equipped with a pressure transducer.

Vial Position: The vial position can be either L (Load) or I (Inject). 

If no sample loop is used, that means, that the sample will be injected directly on 
the column, the vial position during the injection (while the injection mod ule’s 
pump is running) is I (Inject). If the injection is made, the valve will switch into L 
(Load) position. 

If a sample loop is used, the valve will switch to L (Load) position if the pump is 
running and fill the sample loop. For the injection, the valve will switch to I (Inject) 
position.

Pump Flow: During a run, the pump cannot be controlled using the pump flow 
option. The buttons Stop and Flow Apply will be inaccessible. 

: If the option Direct control during a run is enabled, after the initial injec tion 
the  button is accessible. If you click on the button, the known stacked injection 
setup with the default values will open. 

Monitor

Direct Con trol
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This allows you to cre ate a modified stacked injection table. The setup works as 
described for the instrument setup of the injection module.

Fig. 286: Injection module Stacked injections table setup

If you click the Apply button, the new table will be executed immediately; the pro-
gram will not check when the last injection was made.

If the Direct Control during a run option Save changes in time table is enabled, 
all program lines for stacked injections, which have not been executed yet dur ing 
the current run, will be replaced by the Stacked Injections from the Direct Control, 
whereas lines for stacked injections, which have already been exe cuted during the 
current run, remain untouched.

If the Direct control during a run option Save changes in time table is not active, 
the new table will be executed, but not stored in the instrument setup. How ever, in 
this case the method does not include the correct injection program.

Stacked Injections
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