SECTION THREE

GENERAL OPERATING INFORMATION

The DU Series 600 Spectrophotometer user interface operates on the
principle of windows. A "mouse" is used to move an arrow around a
window. Action is initiated when a mouse button is clicked on.

The instrument contains several analysis modes, which are selected from the
Main window by using the mouse to position an arrow on the mode name
and clicking on the left mouse button. When the mode is selected, an
analysis window for the mode is displayed. Analysis parameters can be
input in the analysis window or can be recalled from a stored method.

The analysis modes have an associated Method window, which is used to
recall stored methods and to input the parameters to develop new methods.
The methods, sample data, calculated results, and standard data can be
stored, in a designated file. These files are located in the main instrument
or in an optional external disk.

Operating Information 31




3.1 Analysis Windows

Analysis windows are displayed during normal operation. These windows
are used to select parameters, collect data and calculate results. A typical
analysis window is shown in Figure 3-1.
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Figure 3-1. Typical Analysis Window

The manual uses the following nomenclature when referring to analysis
windows:

1 - Window
The entire display, or any portion of the display that is enclosed with
a box. More than one window can be displayed at a time,

2 - Window Name
All analysis windows have a name on the top line of the window. An
example of each analysis window is provided in this manual. A listing
of these windows is provided at the end of the Table of Contents.

3 - Help Messages

"HELP" is displayed on the top line of the window, to the right of the
window name. Click on "HELP" to display Help windows.
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4 - Permanent Menu Bar
A list of commands is always displayed at the bottom of the display. A
permanent menu bar command is referred to in these instructions with
the use of double angle brackets, i.e. < <BLANK>>. Status informa-
tion is provided on the right-hand side of the permanent menu bar.

5 - Window Menu Bar
A list of commands is focated at the top of each window, directly below
the window name. The specific commands change with each window.
A window menu bar command is referred to in these instructions with
the use of single angle brackets, i.e. <Print>. Commands that can be
used are identified by color. '

6 - File Names _
The files where the method, standard data, and/or results data are
stored are listed directly under the window menu bar.

7 - Parameters
The analysis parameters are listed near the top of a window.
Parameters are referred to in these instructions with the use of quotes,
i.e. "Wavelength". The values for parameters that can be changed are
displayed in a different color than the parameter name,

8 - Data Column Labels
Some column labels can be changed, such as the units for calculated
results, Labels that can be changed are displayed in the same color as
parameters that can be changed.

9 - Scrolling Arrows
Click on the arrows to display data that is not displayed because of
insufficient room. The window shown in Figure 3-1 has both up and
down arrows and right and left arrows. Many windows have only up
and down arrows.
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3.2 General Operating Procedure

When the DU Series 600 Spectrophotometer is powered up, it performs a
series of diagnostic tests. When these tests are completed satisfactorily, the
Power Up Diagnostics window, Figure 3-2, is displayed.

Foauwer 1p Dlaanastics

Print Huit
Computer and Harduare Diagnostics:
CPU Passed
FROM Passed
RAM Controlier Passed
RAM Fassed
Video Controller Passed
Yideo RAM Passed
Video Palette Passed
R5232 Ports 1 and 2 Passed
EE PROM Passed
Spectraphotometer and Systems Diagnostiecs:
PROM Option Passed
Software Option Passad
RAM Option Installed
RAM Battery Backup Passed
Progranmabitity Passad
R5232 Paorts 3 and 4 Installed
Keyboard Processor Passad
Detector Passad
ain Passed
Wisible Lamp Passad
Light Path Passed
FiTtep Passed
Lamp Selector Passed
Havelength Drive Passed
System Clock Passed

Figure 3-2. Power Up Window

If all power up tests pass, remove the Power Up Diagnostics window from
the display by using the mouse to move the arrow to <Quit> and clicking
on the left mouse button. The Main window, Figure 3-3, is displayed. The
Main window is used to select an operating mode.

NOTICE

If any power up test fails, refer to the Troubleshooting section for
instructions.

Programmability is an option and may not be installed on all
instruments.
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Figure 3-3. Main Window

The following are general operating instructions. Specific instructions for
each analysis mode are provided in the respective section in this manual.

1. To select an analysis mode from the Main window, use the mouse to
move the arrow to the desired mode. Press the left mouse button to
click on the analysis mode. An analysis window, such as shown in
Figure 3-1, is displayed.

2. Analysis parameters are listed on the window. The mouse is used to
input different values for the parameters. More information on
parameter input is given in section 3.7.

As an alternative, a stored method can be recalled or a new method
can be developed. Either of these is done by clicking on <Method>>,
located on the menu bar at the top of the window to display the
Method window. A typical Method window is shown in Figure 3-16.

3. When the desired parameters are displayed, place a cuvette of blank
solution in the sample compartment and click on <<BLANK>>.
{(<<BLANK?>> is located in the permanent menu bar.)
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Place the first sample in the sample compartment and click on <Read-
Samples>. (<ReadSamples> islocated on the menu bar at the top of
the window.) As an alternative, the right mouse button can be used to
take a sample reading, with the cursor in any position.

To print the data, click on <Print>. All information in the window is .
printed, even if only partial information is displayed, because of
insufficient room. If the window contains graphic data, it is printed on
the device selected in the Printer and Plotter Configuration window.
If the window contains no graphic data, it is printed on the printer, if
installed and operational. The permanent menu bar is not printed.

To stop printing while the DU-600 is transferring the information to
the printer, the Stop Printing window is placed at the top of the display.
To stop printing, click on [QUIT]. Reset the paper to the top of a new
page before starting another printout.

To stop printing after the Stop Print window is removed, click on
<<DEVICES>> to display the Device Control window. Click on
[STOP PRINTING], then <Exit> to remove the Device Coutrol
window from the display. Reset the paper to the top of a new page
before starting another printout.

To clear all data from the window, with the option of storing the data,
click on <SaveClear>. If the data are stored, no additional data can
be placed in the data file.

When the analysis is complete, click on <Quit> to return to the Main
window. (<Quit> is located on the menu bar at the top of the
window.) An opportunity is given to store the method and/or sample
data.
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3.3 Help Messages

Help windows are displayed by clicking on "HELP", displayed to the right
of the window name. Typical Help windows are displayed in Figures 3-4
and 3-5. If a Help window similar to Figure 3-4 is displayed, click on the
desired selection to display a Help window similar to Figure 3-5. Click on
<Exit> to remove the Help windows from the display.

Main Mindow

Click on a topic.

General

Permanent Menu Bar
custom Applications
Remote Control

2
Figure 3-4. Help Window

Metheds are stored automatically when you exit the Method window.

Data files can be stored using <SaveClear>. Once stered, new data
cannet be added to the files (except in Fraction Rsad).

A1l files can be stored when you leave the operating node; <Quit>.

Uhen the Save window is displayed:
1. Click on the box next to the file type to save.

2. Enter a3 different file name, If desired. Default file names nmust
be changed to save a file.

3, Click on DK to store the changes.
CANCEL returns to previous window without saving.

95
Figure 3-5. Help Window
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3.4 The Mouse

'The mouse, Figure 3-6, is used to move an arrow to desired locations on
the DU Series 600 Spectrophotometer display. When the arrow is in a
desired location, click on the left mouse button to initiate action. The items
that can be clicked on include window menu bar commands, file names,
parameters, sample data, and permanent menu bar commands.

Figure 3-6. Mouse

The left mouse button is used the most frequently to click on a command
or parameter. However, the mouse buttons have other uses:

1.

To take a reading - The right mouse button can be used to initiate a
reading, with the cursor in any position, as an alternate to
<ReadSamples> in the window menu bar.

To input lower case letters - When the alphanumeric keypad is
displayed for character input, click on the right mouse button, rather
than the left button, 1o input lower case letters.

To use Trace - Trace is a feature that is used to find the ordinate and
abscissa values from graphic data. Trace is a window menu bar
command (<Trace>) that is clicked on in the normal manner. After
<Trace> is clicked on, the mouse is used to move the arrow to the!
desired location on the graph and the center mouse button is clicked
on to position a line on the graph. Then the right and left mouse
buttons can be used to move the line to the right and left, respectively.
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The Hour Glass

Most of the time the arrow appears on the window, However, when an
action is initiated that cannot be completed quickly, the arrow is changed
into an hour glass. The hour glass can be moved across the window in the
same manner as the arrow, and the mouse buttons can be clicked on, but
no action occurs until the arrow returns. Typical actions that cause the
hour glass to be displayed include printing a window and performing
complex data calculations.

The Diskette Symbel
When the optional disk drive is accessed, the arrow is changed into a

diskette symbol. The diskette symbol cannot be moved and no action can
be taken until disk access is completed.
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3.5 Permanent Menu Bar

The permanent menu bar, Figure 3-7, is always displayed at the bottom of
the display. Commands that can be used at any time during the operation
of the instrument are listed on the left-hand side of the permanent menu
bar. Current nanometer position and reading are displayed in the middle.
Status information is displayed on the right-hand side. If a source burns
out during operation, an error message is displayed under the commands
on the left-hand side.

BLANK 1VIs OFF] RediScan DEUiCES 486.8 nn TINE DATE TENP CELL
MATCH OFF [UV OFF 1 RediRead PrtScrn D,0013 Abs 01237 12/30/91 N/A 1

Figure 3-7. Permanent Menu Bar
The permanent menu bar commands are:

BLANK

~ Take a reading at the analytical and background wavelength(s) and set
the value 0.000 absorbance and 100%T. In the Wavelength Scan mode,
only, make a background scan.

MATCH OFF/ON
If an Auto Cell Holder is used for the analysis, zero readings can be
taken on each of the cuvettes. When Match is enabled, the zero
readings are subtracted from all subsequent readings for the
appropriate cell. Operational information is provided in Manual
517314.

VIS OFF/ON
Turn the visible source on or off.

UV OFF/WAIT/ON
Turn the UV source on or off. The UV source requires about 30
seconds to light after being turned on. During this time <<UV
WAIT> > is displayed.

NOTICE
Do not blank the instrument or take sample readings while
<<UV WAIT>> is displayed, even in the visible region.
When the UV source lights, readings at all wavelengths are
affected. '

RediScan
Enter the RediScan mode. This is described in section 4.3.
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RediRead
Enter the RediRead mode. This is described in section 4.2.

DEVICES

Display the Device Control window, Figure 3-8 The window is used
to stop sending information to the printer or plotter after printing has
begun; to position the transport at a cell position for the Auto Cell
Holder, a millimeter position, or the home position to align; to control
the temperature controller; and to move the aspirator arm on the batch
sampler. When the desired action has been taken, click on <Exit> to

remove the window from the display.

The information input in the Device Control window is overridden if the

device is automatically controlled as part of an analysis.

Device Confral
Print Exit

5T0P PRINTING STOP PLOGTTING
TRANSPORT:
[SinaTe][ 1) 2[ | 4f sI eI F[ ]l s]fza]{L][x2] Kane]
Position: 28.790 mnm
TEMPERATURE COMTROLLER:

Enable Temperature Controller [No 1
Temperature setting: 38.8 C

BATCH SAMPLER:
RAISE ARM |[LOWER ARM] [abVANCE]
ARM TO WASH ARN TG SAMPLE

Figure 3-8. Device Control Window

PrtSern

Print an exact copy of the entire display on the Dot Matrix Printer.
Information that is not displayed because of insufficient room will rot

be printed. The X-Y Plotter cannot be used for this printout.

NOTICE
There is also a <Print> command in the menu bar at the top
of most windows, which is used to print the window in which
it appears and also prints the continuation of data that are not
displayed.
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The status information includes:

Nanometer Position
The current nanometer position.

Absorbance/Transmittance Reading

The current reading, in either absorbance or
transmittance, determined by the reading mode in the selected analysis
mode. This field is blank until the instrument is blanked.

TIME
The current time. The time is set in the configuration mode, using the
Clock Configuration window.

DATE
The current date, The date is set in the configuration mode, using the
Clock Configuration window.

TEMP
The current temperature, if the Temperature ControHer is being used.
When the Temperature Controller is controlling temperature, "on" is
displayed under the temperature. If the Temperature Controller is not
installed or is not turned on, "N/A" is displayed. The Temperature
Controller is turned on using the Device Control window, Figure 3-9.

CELL
If the Transport Accessory is installed, the Auto Cell Holder cell
number that is in the beam is displayed. If the Transport Accessory is
not installed, "N/A" is displayed.

3.6 Window Menu Bars

Across the top of analysis windows is a menu bar specific to the window.
This is referred to in the manual as a window menu bar or simply a menu
bar. The following are some of the commands that typically appear in the
menu bar.
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<ReadSamples>
Take a sample reading. In some modes, and with some sampling
accessories, this command causes the window shown in Figure 3-9 to be
displayed. Sample readings are started when [START] is clicked on
and are stopped when [QUIT] is clicked on.

Insert sample(s)
Click on START when ready
Cliek on QUIT to stop

[START] fauzT]

Figure 39, Read Samples Window

In most cases, clicking on the right mouse button, with the cursor in
any position, performs the same function as <ReadSamples> and
[START].

<Window Name>
Most operating modes have more than one analysis window. The other
windows are displayed by clicking on the window name, displayed in the
menu bar.

<Method>
Display the Method window to select a stored method or create a new
method.

< SaveClear>

Clear all data from the window, without leaving the analysis mode.
Before the data are removed, the Save Clear window, Figure 3-10, is
displayed, allowing the data to be stored. To store the data, click on
the box to darken it, verify that the desired file name is displayed and
click on [OK]. To change the file name, click on it to display the
Results File Directory window, which is described in section 3.9. To
change the storage location, click on the displayed location to toggle
between [A:\] and [B:\].

= Save results before clearing?
Regults file name: [A:MNIWORK_RES

CANCEL

Figure 3-10. Save Clear Window
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NOTICE
The user can select to have the save box darkened
auwtomatically each time the Quit window is displayed. This
selection is made on the User Interface window in the
Configuration mode, which is described in section 2.4.

< Print>

Print the data displayed on the window. Alphanumeric data are printed
on the Dot Matrix Printer. Sample data and other information that are
not displayed on the screen because of insufficient room are printed.
If the X-Y Plotier is installed, graphic data can be printed on either the
Dot Matrix Printer or the X-Y Plotter. This is selected in the Printer
and Plotter Configuration window.

< Exit>

Remove the window.

<Quit>

Leave an operating mode and return to the Main window. If the
method, standards file or results file has changed, the Quit window,
Figure 3-11, is displayed. To store any of the information, click on the

“associated box to darken it, verify that the desired file name is dis-

played and click on [OK]. To change a method file name, click on it’
to display the alphanumeric keypad and input the desired file name.
To change a data file name, click on it to display the Results File
Directory window, which is described i section 3.9. To change the
storage location, click on the displayed location to toggle between [A:\]
and [B:\].

[ Save changes in the n
Hethod file name: [

[=] Save results before cle
Results file name: [A

CANCEL
Figure 3-11. Quit Window

NOTICE
The user can select to have the save boxes darkened
automatically each time the Quit window is displayed. This
selection is made on the User Interface window in the
Configuration mode, which is described in section 2.4.
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3.7 Parameter Input

Parameters that pertain to a particular analysis window are listed near the

top of the window. The Method window contains a complete listing of

analysis parameters. The selected value can be changed for any parameter

~ where the displayed value is a different color than the parameter. For

- example: the parameter, "Wavelength", is a different color that the value,
"500",

There are several types of parameter input. These include:

Numeric Input
When a parameter is clicked on that requires a numeric input, the
numeric keypad, Figure 3-12, is displayed. The limits of the input are
displayed at the bottom of the keypad. Input the desired value and
click on [OK] to accept the value and remove the numeric keypad. Ex-
amples of parameters that require numeric input include the
wavelength, number of samples, and read average time.

i.58

wiEE)
4EE

LG

[BKSP][CLR][0OK]
Range: 0.1 to 99.9

Figure 3-12. Numeric Keypad

As an alternative, the optional keyboard can be used to input numbers.
When the numbers are input, they are displayed in the box at the top
of the keypad. When the desired number(s) are displayed, press enter
on the keyboard (or click on [OK] on the keypad) to accept the value
and remove the keypad.

Alphanumeric Input
When a parameter is clicked on that requires an alphanumeric input,
the alphanumeric keypad, Figure 3-13, is displayed. The maximum
number of characters that can be input is indicated by the space
provided for the input. Input the desired information and click on
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[OK] to accept the information and remove the alphanumeric keypad.
Examples of parameters that require alphanumeric input include file
names, concentration units and sample identifications.

01ZE3EEDEBIL
DHEOOE0NEDLY
RELOLEBEHDJRILI
NOEQREDUMHRME
(SPACE ]
BRSP) [CLEAR (0K

Figure 3-13. Alphanumeric Keypad

As an alternative, the optional keyboard can be used to input this
information. When the characters are input, they are displayed in the
box at the top of the keypad. When the desired characters are
displayed, press enter on the keyboard (or click on [OK] on the .
keypad) to accept the information and remove the keypad.

Option Selection
If a parameter has a variety of options, a selection window is displayed
when the parameter is clicked on. In some cases, the word "VIEW" is
displayed and clicked on to get the selection window. A typical
selection window is shown in Figure 3-14.

0 None
] One cell
[Single Celi]
O Auto smplr
Number of cells: 6
IJ Batch smplr

[OK] i

Figure 3-14.
Sampling Device Window
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Each of the options on the selection window is preceded by a box.
Click on the box to darken it to select the desired option. A second
click on the box removes the darkened area. Some selection windows
accept only one choice. Others allow multiple selections. When the
selection(s) are made, click on [OK] to input the option and remove
the selection window.

Bracketed Options

Some parameters require a selection from only two or three options,
such as "yes” or "no". The selection for these types of parameters is
displayed with brackets, such as [Yes]. When the selection in brackets
is clicked on, the selection changes to the other option. For example,
click on [Yes] to display [No}. Examples of parameters that have
bracketed options include the selection of absorbance or transmittance
readings and the use of a background wavelength.

Parameters that Cannot Change

If the selected value for an analysis parameter is displayed in the same color
as the parameter, the value cannot be changed. There are several reasons
that a parameter cannot be changed. They include:

1.

The method in use has been protected. After a method is developed,
it can be protected, so that the analysis must be done with the selected
parameters.

Parameters used for sample collection must be the same as for the
related standards. For example, if the standard curve was calculated
using an analytical wavelength of 500 nm, the wavelength for the
sample analysis must be 500 nm.

Data collection is complete. For example, the temperature cannot be
changed if data were previously collected.
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3.8 Method Development and Use

Parameter setup for analyses that are repeated often can be simplified by
storing the analysis parameters in a method file. Each analysis mode (with
the exception of the Fraction Read mode) has a Method window associated

with it. The Method window is used to setup, store and retrieve analysis =

parameters. A typical Method window is shown in Figure 3-15.

Create Print 1+ Exit
B:\SCAN
Save Renzne Delete Protect Print

Methed_in uge: R:NDEFAULT
lote: This is ar example user note.
Read Mode: [Rbs]

Start wavelength: 200 nm

End wavelength: 1160 nm
Scans per sample: |

Interval time: 19.06 Isecl
Autoscaling: [No )

Upper [Scan 1 1imits: 3.0000
Lover [Scan ) limits: 0.0888
Aytoprints [No ]

Autosave:r [No 1]

Autosave file name: [Az\ISCANS
Functionz VIEW

dvarlay scans: [No 1

Sanapling device: None

Scan speed 1288 nm/min

Figure 3-15. Typical Method Window

Each Method window is divided into two parts. The top part is the Method
File Directory; the bottom part lists the analysis parameters for the "Method
in use".

Creating a Method

To create a new method:

1. With the Main window displayed, click on the desired analysis mode.
The first window for the analysis mode is displayed.

2. Click on <Method> to display the Method window for the analysis

mode. The analysis parameters are listed in the lower part of the
window,
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3. If the method to be created is similar to an existing method, click on
the existing method name in the directory at the top of the Method
window. The existing parameters are displayed on the lower part of the
window.

4. Click on <Create> to display the Create window, Figure 3-16.

New file name:z [A:zSIDEFAULT

Figure 3-16. Create Window
Input the new methoed file name and location in this window.

a. To input the location, click on the displayed location to toggle
between [A:\] and [B:\].

b. To input the new file name, click on the name that is displayed
following "New file name” to display the alphanumeric keypad.
Input the new name, then click on [OK] to remove the keypad.

¢. Click on [OK] to remove the Create window and accept the new
file name.

d. The new method file name is displayed following "Method in use”,

5. To input comments about the method, click on "Note" and use the
alphanumeric keypad to input a message with a maximum of 40
characters.

6. To input the analysis parameters, click on the displayed value{s) and
input the desired value(s). Detailed instructions for parameter input
are provided in section 3.7.

7. After the desired parameters are displayed on the Method window, the
method can be used or stored, and if stored, protected.

To use or to store the method, click on <Exit>. The method is stored
automatically and the appropriate analysis window is displayed with the
parameters for the method.

To store the method without removing the Method window, click on

<Save>. This allows more than one method to be created without
leaving the Method window.
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Protected Methods

After a method has been developed and stored, it can be protected. The
parameters for a method that has been protected cannot be changed, as
long as the protection remains.

To protect a method:

1. Display the desired method name on the Method window, following
"Method in use".

2. Click on <Protect> to display the Set Protection window, Figure 3-17.

SET protection on method: AzNFIXED
User name:
Fassword:

Figure 3-17. Set Protection Window

3. Input the assigned "User name" and "Password", then click on [OK].
If both are accepted, the protection is implemented and the window is
removed from the display. **PROTECTED** is displayed following the
method name on the Method window.

To remove protection:

Protection is removed using the same steps. If a protected method is
displayed following "Method in use”, when <Protect> is clicked on, the
Remove Protection window shown in Figure 3-18, is displayed. To delete
the protection, input the assigned "User name" and "Password", and click on
[OK].

REMOVE protection an method: A:“FIXED
User name:
Password:

CANCEL

Figure 3-18. Remove Protection Window
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Placing the Method Name en the Main Window

The method can be listed on the Main window in the area entitled "Custom
Applications”. To place it there, use the File Utilities mode to copy the
method file from the appropriate method directory to the "CUST_APP”
directory. Up to 30 methods can be listed on the Main window.

Using a Stored Method

To use a stored method listed in the "Custom Applications” area on the
Main window, click on the desired method name. The appropriate analysis
window with the vatues for the method is displayed.

NOTICE
When a method listed in the "Custom Applications” area is
selected, the parameters can be modified on the applications
window or the Method window. However, the changes cannot be
stored. To store the changes, recall the method from the
applications mode, make the changes, store the method, then move
it to the Custom Applications directory.

To use a stored method not listed on the Main window:

1. With the Main window displayed, click on the desired analysis mode.
The first window for the analysis mode is displayed.

2. Click on <Method> to display the Method window for the analysis
mode.

3. The Method File Directory for the analysis mode is displayed at the top
of the Method window. Click on the desired method name. The
parameters are dispiayed on the lower part of the window.

4. If the method is protected, the protection is indicated to the right of
the method name on the lower part of the window. If the method is

not protected, any of the parameters can be modified.

5. Click on <Exit> to display the appropriate analysis window with the
values for the method.
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Renaming a Method File

1. Display the desired method name, following "Method in use”, on the
Method window.

2. Click on <Rename> to display the Rename window, Figure 3-19.

Current file name: A=NFIXED
New file name: TEST

Figure 3-19. Rename Window

3. Click on the name following "New file name” and input the desired file
name. Then click on [OK] to rename the file and remove the window
from the display.

4. The file is stored with the new name when either <Save> or <Exit>
(to remove the Method window) is clicked on.

Deleting a Method File

1. Display the desired method name, following "Method in unse”, on the
Method window.

2. Click on <Delete> to display the Delete window, Figure 3-20.

WARNTING
File AZNFIXED will be deleted

CANCEL

Figure 3-20. Delete Window

3. Verify that the desired file name is displayed, then click on [OK] to
delete the file and remove the window from the display. 5
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3.9 Stored Data

The instrument has the capability of storing the data it collects either in
internal memory (drive A) or on the optional external disk drive (drive B).
Data from most modes are stored in "Results Files". However, some modes
have special types of data files, such as "Standard Files" in the protein
analysis mode. All types of data files operate the same.

Data files are renamed, copied to another location, moved to another
location and deleted using the File Utilities mode. Instructions are
provided in section 8.

The following options are available for data storage:

1. Not storing the data.
The data are removed from the window by clicking on either
<8aveClear> or <Quit> to display the appropriate window. The
data are deleted if the box next to the file name is not darkened.
The Save Clear window is shown in Figure 3-10. The Quit window
is shown in Figure 3-11.

2. Designating a file name for data storage before the data are collected.
The file name is input by clicking on "Results file", displayed with
the other parameters on the analysis window.

3. Collect the data and then decide whether to store the data.
When the data are removed from the window by clicking on either
<SaveClear> or <Quit>, the appropriate window is displayed.
The data are stored if the box next to the file name is darkened.

Naming a File

When "Results file" is clicked on from an analysis window, or when the file
name is clicked on from the Save Clear or Quit window, the Results File
Directory window specific for the analysis mode is displayed. A typical
Results File Directory window is shown in Figure 3-21. :

To name a new results file:

1. To input the location, click on the location that is displayed following
"Selected file" to toggle between [A:\] and [B:\].

2. To input the new file name, click on the name that is displayed
following "Selected file" to display the alphanumeric keypad.
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3.

4.

5.

Fived Wawelenagths Results File Directory
Selected file: [AzZNIWORK_RES
A:\41389 R:NEXAMPLEZ A:\FIXEDL

Figure 3-21. Results File Directory Window

Input the new file name, then click on [OK] to remove the keypad.
Click on [OK] to remove the window and accept the new file name.

The new file name is displayed following "Results file".

Recalling Data

Data files that are stored in the instrument can be recalled in the mode
where they were created. The stored information can be used to recalculate
results in the same way that the data was manipulated after it was collected.
With the exception of the Fraction Read mode, data cannot be added to an
existing file,

To recall data:

1.

3-24

With the Main window displayed, click on the desired analysis mode.
The first window for the analysis mode is displayed.

Verify that no data are displayed on the window. If data are displayed,
click on <SaveClear>.

Click on the file name following "Results file". The Results File
Directory window is displayed.

Click on the desired file name, listed in the directory to place the name
after "Results file name”. Click on [OK] to remove the Results File -
Directory window and display the data in the appropriate analysis
window,
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SECTION FOUR

GETTING STARTED

The DU Series 600 Spectrophotometer user interface operates on the
principle of windows. The "mouse” is used to position an arrow on the
window. When the arrow points to the desired position, the left button on
the mouse is pressed to initiate the desired action. In these instructions,
the positioning of the arrow and pressing the left mouse button is called
"clicking on".

4.1 Power Up

Power Up Diagnostics Window

When the DU Series 600 Spectrophotometer is powered up, the Power Up
Diagnostics window, Figure 4-1, is displayed. If all tests passed, use the

mouse (o move the arrow so that it points to "Quit", located near the top
right-hand corner of the window, and press the left mouse button.

Fower p Dl gopastics .
Print quit

Computer and Hardware Diagnestics:

cPU Passed
PROM Passed
RAM Controliler Passed
RAM Passed
Video Controller Fassed
Video RAM Passed
Video Palette Passed
RS5232 Ports 1 and 2 Passed
EE PROM Pagsed
Spectrophotometer and Systems Dlagnostics:
PRCQM Option Passed
Software Option Passed
RAM Option Installed
RAM Battery Backup Passed
Programmabitity Passed
R5232 Ports 3 and 4 Installed
Keyboard Processor Passed
Detector Passed
Gain B Pasged
Visible Lamp Passed
Light Path Passed
Filter Passed
Lamp Selector Passed
Havelength Drive Passed
Systea Llock Passed

Figure 4-1. Power Up Window
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NOTICE
If any of these tests fail, refer to the Troubleshooting instructions
in section 11.1 of this manual.

Programmability is an option and may not be instalied on all
instruments.

The "Quit" command is located in the menu bar at the top of the Power Up
Diagnostics window. Most windows have a menu bar associated with them.
Commands in the menu bar at the top of a window are referred to in these
instructions with single angle brackets, i.e. <Quit>.

Main Window

When the Power Up Diagnostics Window is removed, the Main window,
Figure 4-2, is displayed. The desired operating mode is selected from the
Main window. The Fixed Wavelength, Wavelength Scan and Kinetics/Time
modes are standard on all instruments. All other modes are optional, and
are only displayed if they are installed on the instrument.

FECHMull THETEINENTS [ SERISS ECC SFEITROFERTGHETER

LD WAY GTH ERFORMANL
WAVELENGTH SCAR¥ FRACTION READ/PLOT FILE UTIL
KINETICS/TIME NUCLEIC ACID CONFIGURR

SINGLE COMPONENT ANALYSIS
ENZYME MECHA

NISM
NULTI EBHPDHEHT HHHLYSIS
ENZYME RCTIVI
GEL SCAN RREH
GEL SCAN MDLECULAR WEIGHTS

Taa il AOFTIE 3" 10ps

BLANK (VIS ON 1 RediScan DEVICES 486.8 nm  TIME DATE ~ TENMP CELL
MATCH OFF [UV OW ] RediRead PrtScrn B.8813 Abs 83:51 L12/36/91 N/R

Figure 4-2. Main Window
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Sources

The commands to turn the sources on and off are located in the Permanent
Menu bar, which is always located at the bottom of the display. Commands
in the permanent menu bar are referred to in the instructions with double
~ angle brackets, i.e. <<VIS OFF>>.

To turn on the visible source, click on <<VIS OFF>> to display <<VIS
ON>>. The visible source lights immediately.

To turn on the UV source, click on <<UV OFF>> to display <<UV
WAIT>>. The UV source requires about 30 seconds to warm up before
it lights. When the source lights the command is changed to <<UV
ON=>>. Do not blank while < <UV WAIT> > is displayed.

The instrument should be allowed to warm up for at least 30 minutes
before blanking and taking sample readings. Any reading taken with the

sources turned off is invalid.

To turn off the sources, click on <<VIS ON>> and/or <<UV ON>>,
When the source is turned back on, a new blank will be required.

Data Collection Modes
The DU Series 600 Spectrophotometer has five data collection modes:

RediRead™ Mode, RediScan™ Mode, Fixed Wavelength, Wavelength Scan
and Kinetics/Time. They are described in the following sections.
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4.2 RediRead™ Mode

The RediRead window is used to take fixed wavelengths readings at one or
more wavelengths quickly and easily. This window can be displayed
whenever the instrument is not collecting data, regardless of the operating
mode of the instrument. Data collected in this mode cannot be stored.

1. Click on <<RediRead>>, located in the permanent menu bar at the
bottom of the display, to display the RediRead window, Figure 4-3.

ReadSample ReadBlank Print Exit

560.8nm  0.1278 A

Read avg timez 9.50 Read Mode: [Abs]
Sample Wavelength Reading

1 500.8nm a.0109 A
Z 500.0nm 0.0481 A
3 508.0nn 0.16091 n
g 500.0nm 8.1278 R

Figure 4-3. RediRead Window

2. Set the parameters:

a. Click on the wavelength value displayed and input the desired -
wavelength.

b. Click on "Read avg time” and input the desired read average time.

¢, Verily that the desired reading mode is displayed, [Abs] or [%T].
Click on the mode to change it.

3. Place a cuvette of solvent in the cell holder and click on
<ReadBlank>. (If the instrument has previously been blanked at the
selected wavelength using < <BLANK>>, it is not necessary to blank
in the RediRead mode. <ReadBlank> in the RediRead mode does !
not affect the blank stored using < <BLANK>>.)

4. Place a cuvette of sample solution in the cell holder and click on
<ReadSample>. The reading is displayed in the table on the window.
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5. Repeat step 4 for all the samples. The parameters input in step 2 can
be changed at any time.

Readings from 11 samples are displayed on the window. When the sample
12 is read, the data is written over the data for sample 1.

6. To print the window, click on <Print>. Only the data that are
displayed are printed.

7. To remove the RediRead window, click on <Exit>.
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43 RediScan™ Mode

'The RediScan window is used to make a wavelength scan at 1200 nm/min
on a sample with minimum parameter setup. Data collected using this
window cannot be stored; the Wavelength Scan mode must be used for data
storage.

1.

4-6

Click on <<RediScan>>, located in the permanent menu bar at the
bottom of the display, to display the RediScan window, Figure 4-4.

canSample ScanBlank Trace @AutoScale  Print Annotate Exi
2.006480

[Abs]

0.06006 i . i ;
200.9 Favelength Cna) 806.0

Figure 4-4. RediScan Window

Verify that the proper ordinate label is displayed, [Abs] or [%T]. Click
on the label to change it.

Verify that the desired wavelength limits are displayed. To change
them, click on the displayed value and input the desired value. The
sample will be scanned over the displayed wavelength range, only.

Place a cuvette of solvent in the cell holder and click on <ScanBlank>.
(If the instrument has previously been blanked in the Wavelength Scan
mode at 1200 nm/min over the selected range, it is not necessary to
blank in the RediScan mode.)

Place a cuvette of sample solution in the cell holder and click on
<ScanSample>. The scan data is displayed.
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9.

The following functions are available to reformat the data:
a. The data can be autoscaled by clicking on <AutoScale>.

b. Individual axis limit values can be changed by clicking on them and
inputting the desired value.

To display the wavelength and ordinate readings at any point in the
spectrum, click on <Trace>. Then move the mouse to the point of
interest in the spectrum and click on the center mouse button to place
a vertical line on the spectrum. The values at the place where the
vertical line is placed are displayed in the lower right-hand side of the
window. To move the vertical line to either the right or left, click on
the right or left mouse button, respectively.

To annotate the data, click on <Annotate>. Then, click on the graph
to position a cross and input information from the alphanumeric
keypad or keyboard. Up to four annotations can be placed on the
graph. The annotations are printed with the window, but are not stored
with the data.

To print the wavelength scan in the window, click on <Print>.

10. Repeat steps 5 to 8 for all the samples.

11. To remove the RediScan window, click on <Exit>.
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4.4 Fixed Wavelength

The Fixed Wavelength mode is used to collect data from a series of samples
at up to 12 wavelengths. The data can be multiplied by user-input factor(s)
to calculate a result at each wavelength. Any of the sampling devices can
be used to simplify sample handling. Daia can be stored for later recall.

To select the analysis parameters:

1. With the Main window displayed, click on "FIXED WAVELENGTH" to
display the Fixed Wavelength window, Figure 4-5.

ReadSanpies Methed Parameters Saveliear rint  Quit
Results file: A:NFIXEDL Method name: A:NFIXED t
Read average time: 0.58 Read mode: [Abs) Sanpling device: Nane -+

3

Sanple ID 2 350.0 A 444.9 x 520.0
Factor 56.00 Factor 230.6 Factor 6.5008
Abs Result Abs Result RBS Result
ng/ml ng/nl ng!nl
1 0.2790 15.6221 0.1535 35,2955 0.3152 2.8490
2 0.3647 20,4213 0.0971 22.3246 0.3784 2.4596
43F D.6747  37.784@ 0.2244 51.6012 1.0832 7.0407
437 B.6413 35.8108 0.2421 55.6BB9 H0.6854 4._4613
46) 1.8447 58,5056 0.3162 72.7205 1.4302 9.2969
48K 6.9594 53,2240 0.3767 86.64B2 1.3800 8.9698

Figure 4-5. Fixed Wavelength Window
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2. Click on <Parameters> to display the Parameters window, Figure 4-6.

Fizxed Mavelength: Parameters

ClearAll Print Exit
Wavelength Factor Hnits lse

350.8 56.00 mg/ml  [Yesl
440 .0 230.8 mg/ml  [Yesl
520.0 §.508 mg/ml  [Yes}
200.0 1.008 mng/mt [No 1
400 .0 1.008 ng/ml  [No 1]
250.0 1.8408 mg/mi  (No 1
300.0 1.008 mg/mt  ENo 1
h50.0 1.000 ng/ml  [Ne 1
600.0 1.000 mg/mt  {No ]
650.8 1.0080 mgsmi  [Ng ]
700.0 1.000 ng/mi {No 1
750.0 1.008 mg/mt [N 1

Figure 4-6. Parameters Window

Listed in the Parameters window are 12 wavelength values, with a
factor and units that correspond to each wavelength. To change
any of these values, click on the displayed value to display a
keypad. Input the desired value on the keypad, then click on [OK]
to accept the input and remove the keypad.

The fourth column in the Parameters window is the "Use" column.
Each wavelength that is to be used in the analysis must have a
"Yes" displayed. If a "No" is displayed for a desired wavelength,
click on the "No" to display a "Yes".

When all the desired values are displayed, click on <Exit> to
remove the Parameters window. The input values are immediately
displayed on the Fixed Wavelength window.

Readings can be taken in either absorbance or transmittance. The
selection is displayed following "Read mede” in the parameter listing
near the top of the window. To change the read mode, click on the
displayed option.

To take readings:

1.

2.

Place a cuvette of solvent in the instrument. Click on < <BLANK>>.

If desired, click on the next displayed sample number and input up to

an 1i-digit alphanumeric sample identification. If a sample
identification is not input, the instrument numbers the samples
consecutively,
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Place a cuvette of sample solution in the cell holder and click on
<ReadSamples>.

Data from up to 3 wavelengths are displayed at one time. To display
data at other selected wavelengths, click on the right and left arrows,
located on the right-hand side of the analysis parameters.

Repeat steps 2 to 4 until all samples have been read.

To print the sample data, click on <Print>.

When the analysis is complete, click on <Quit>. To store the method
and/or results, click on the displayed file name(s) and input the desired
file name{s). Then click on [OK] to store the data and return to the
Main window.

The complete capabilities of the Fixed Wavelength mode are described in
section 5 of this manual.
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4.5 Wavelength Scan

The Wavelength Scan mode is used to collect, manipulate and store scan
data.

To select the analysis parameters:

1. With the Main window displayed, click on "WAVELENGTH SCAN" to
display the Wavelength Scan window, Figure 4-7.

Wzve'enzth Ecan
ReadSanples Tabulate +-xScans Scatter NetR Methed SaveCiear Print fuit

Scan directory: VIEW Autoprint: [No 1 Method name: A:VSCAN
Start wiz 208 nm Butosave: {No ] Autosave name: [A:z\ISCANS
End wiz BBB nm Scans per sampls;: 1 Sampling device: None
Overlay scans: [No ] Interval:z 10.99 [secl Scan speed 1200 nn/min

AINSCANDAL C1200)

Zoon ZoomOut Trace Function Autoscale Arnotate Pring

Functions: Scan .
Smoothing: Nong

2.0000 - ; ; T T

[Abs]

8.8000 ; i H ;
19@.4@ Yavelength (nm) g96.8

Figure 4-7. Wavelength Scan Window

2. Twelve parameters are listed near the top of the window.

a. Locate the "Start wl" and "End wl" parameters. To change the
values, click on the displayed value and input the desired values.

b. Verify that the following parameters are as follows:
Overlay scans: [No]
Autoprint: [No]
Autosave: [No]
Scans per sample: 1
Sampling device: None
Scan speed: 1200 nm/min
If any of the parameters are different than those listed, click on the
displayed value and input the listed value.
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The ordinate fabel and limits are displayed on the graphic portion of
the window. To change any of these values, click on the displayed
value and input the desired value.

To take readings:

1.

2.

4-12

Place a cuvette of solvent in the cell holder. Click on < <BLANK>>.

Flace a cuvette of sample solution in the cell holder and click on
<ReadSamples>>.

The following functions are available to reformat the data:
Autescale - Antomatically scales the ordinate axis.

Limit changes - The limits on either axis can be changed by clicking on
the displayed value and inputting the desired value.

Zoom - The "zoom" feature is used to expand any portion of the graph.
Click on <Zoom>, then click on two points on the graph to place
crosses at the opposite corners of the area to be enlarged. When the
second cross is clicked on, the graph is replotted. This can be repeated
as often as desired. To return to the original plot, click on

<ZoomQOut>. '

To smooth the data, click on "Smoothing” and select the desired
number of points to use for the calculation. If too few points are used,
the data may appear to be noisy. If too many points are used, real
peaks can be lost.

To display a derivative or log scan, peak pick, valley pick and/or point
pick, click on <Function> to display the Function Selection window.
To select a function, click on to darken the box preceding the selection.
Then click on <Exit> to remove the Function selection window from
the display. The data are replotted using the selected function(s).

To display the wavelength and ordinate readings at any point in the
spectrum, click on <Trace>. Then move the mouse to the point of
interest in the spectrum and click on the center mouse button to place
a vertical line on the spectrum. The values at the place where the !
vertical line is placed are displayed in the lower right-hand side of the
window. To move the vertical line to either the right or left, chck on
the right or left mouse button, respectively.
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10.

1l.

To annotate the data, click on <Annotate>. Then, click on the graph
to position a cross and input information from the alphanumeric
keypad or keyboard. The annotation is printed with the window, but
is not stored with the data.

To print the sample data, click on <Print>.

To store data before scanning another sample, click on <SaveClear>.
Click on the displayed file name, input the desired file name, then click
on [OK]. The data are stored and the graphic area is cleared.

To scan additional samples, repeat steps 2 to 9, above.

When all the samples have been scanned, click on <Quit>. To store
the method and/or displayed scan, click on the displayed file name(s)
and input the desired file name(s). Then click on [OK] to store the
data and return to the Main window.

The complete capabilities of the Wavelength Scan mode are described in
section 6 of this manual. These include selection of different analysis
parameters, overlaid scans, repetitive scanning, scatter correction, spectral
manipulation (addition, subtraction and multiplication), and net absorbance.
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4.6 Time Drive

The Kinetics/Time mode is used to collect, manipulate and store time drive
data. This mode is also used to calculate the rate of kinetic reactions.

To select the analysis parameters for time drive:

1.

With the Main window displayed, click on "KINETICS/TIME" to
display the Plotting window, Figure 4-8.

Eiretics /Tage: Flattirc -
ReadSamples  Tabulate RawData — Wethod  SaveCiear  Print QuUIL
Results file: A:NTIME_D Hethod nama: RINTINE
fnalytical wavelength: §99.8 Units: nEIml t
Background uavelength:[Na ] 258 0 ne Factor: [.000E -+
Szapling device: None Temperatures 37.0 C )
Nunbep of samples: 1
Sanple assxunment:[é]

Interval time: 3.000 [sec) Curve offset: [Nonel
Tctal timez E8.00 [sec) Read average time: 1.00 sec
Zoon  ZoomQut  Trace Autopscgle  Annotate Print

Temperature: H/A

3.60000 T T T T T T
Ket I g .4
fibs ;

9.00099 i i H ;

0.0000 sec 60.4900

Figure 4-8. Plotting Window

2. Fourteen parameters are listed near the top of the window.
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a.

Locate "Analytical wavelength". To change the wavelength, click
on the displayed value and input the desired wavelength.

Locate "Interval time", which determines the. frequency of data
collection. To change the displayed value, click on it and input the
desired value,

Locate "Total time", which determines when data collection is

stopped. To change the displayed value, click on it and input the
desired value.

Getting $tarted




d. Verify that the following parameters are as follows:
Background wavelength: [No]
Sampling device: None
Number of samples: 1
Sample assignment: [S]
Read average time: 0.5 sec
If any of the parameters are different than those listed, click on the
displayed value and input the listed value.

The absorbance limits are displayed on the graphic portion of the
window. To change the limits, click on the displayed value and input
the desired value.

To take readings:

1.

2,

6.

Place a cuvette of solvent in the cell holder. Click on < <BLANK>>.

Place the sample in the cell holder and click on <ReadSamples>. The
Read Samples window is displayed. Click on [START].

The data are displayed as they are collected. If no data appear on the
graph, the data probably do not fall within the axis limits.

After data collection is complete, the following functions are available
to reformat the data:

Autoscale - Automatically scales the ordinate axis.

Limit changes - The limits on either axis can be changed by clicking on
the displayed value and inputting the desired value.

Zoom - The "zoom" feature is used to expand any portion of the graph.
Click on <Zoom>, then click on two points on the graph to place
crosses at the opposite corners of the area to be enlarged. When the
second cross is clicked on, the graph is replotted. This can be repeated
as often as desired. To return to the original plot, click on
<ZoomOut>>.

To annotate the data, click on <Annotate>. Then, click on the graph
to position a cross and input information from the alphanumeric
keypad or keyboard. The annotation is printed with the window, but
is not stored with the data.

To print the sample data, click on <Print>.
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7. To display the tabulated data, click on <Tabulate>.

8. Before analyzing another sample, click on <SaveClear>. To store the
data, if desired, click on the displayed file name and input the desired
file name, then click on [OK]. The data are stored and the graphic
area is cleared.

9. To analyze additional samples, repeat steps 2 to 8, above.

10. When all the samples have been analyzed, click on <Quit>. To store
the method and/or displayed data, click on the displayed file name(s)
and input the desired file name(s). Then click on [OK] to store the
data and return to the Main window.

The complete capabilities of the Kinetics/Time mode are described in

section 7 of this manual. These include selection of different analysis
parameters, analysis of multiple samples, and rate calculations.
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4.7 Recalling Stored Files
Method File

If a method was stored in one of the operating modes, it can be recalled by
clicking on the file name following "Method name", listed with the analysis
parameters at the top of the analysis window. When the file name is
clicked on, the Method window is displayed. The stored method files are
displayed near the top of the window. To select a stored file, click on the
file name. The parameters will be listed in the lower portion of the
window. Then click on <Exit> to remove the method window and display
the analysis parameters on the analysis window.

Results File - Fixed Wavelength and Kinetics/Time

If a results file was stored in the Fixed Wavelength or Kinetics/Time maode,
it can be recalled by clicking on the file name following "Results file" on the
analysis window. When the file name is clicked on, the directory is
displayed. To select a stored file, click on the file name, then click on
[OK] to remove the directory and display the data on the analysis window.

Scan File - Wavelength Scan

If a scan file was stored, it can be recalled by clicking on "VIEW", following
"Secan directory” on the Wavelength Scan window. When the file name is
clicked on, the directory is displayed. To select a stored file, click on the
file name, then click on [OK] to remove the directory and display the data
on the Wavelength Scan window.
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SECTION FIVE

FIXED WAVELENGTH

The Fixed Wavelength mode is used to collect data in either absorbance or
transmittance at up to 12 wavelengths. The reading at each wavelength can
be multiplied by a user input factor to calculate a final result.

5.1 Calculations
The result is calculated using the equation:
Result = Reading x Factor,

where the reading is in either absorbance or transmittance. The result is
a concentration value if the reading is taken in absorbance.

NOTICE
Use of this mode to calculate concentration requires that the slope
of the standard curve is constant and known, and that the y-
intercept is zero. Concentration calculations, derived from a
standard curve with multiple standards, are possible using the
optional Single Component Analysis mode.
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5.2 Parameter Setup

Click on "FIXED WAVELENGTH" from the Main window to start the
analysis. The Fixed Wavelength window, Figure 5-1, is displayed. The
Fixed Wavelength window is used to select analysis parameters, collect
~ sample data and display stored sample data.

8gdSarplies Kethod Paraneters Savellear #rint Quit
Resuits flle: R:\BORK_RES ethod name: AI\DEFAULT 1
Read average tiae: 0.50 Resd rode: [Abs] Ssnpllng gevice: None -+
Factor: (Yes: i
Sanple ID % 200.0 > 250,10 » 300,90

Factor 1.009 Factor 1.000 Factor 1.8G0

Rbs Result Abs REsUlL ans Resuit

rRg/ml rg/n} ng/nl

Figure 5-1. Fixed Wavelength Window
Use the Method window to setup the analysis parameters:

1. Click on <Method> to display the Method window, Figure 5-2. The
Method window is used to setup analysis parameters, recall stored
methods and create new methods. General information on method
windows is provided in section 3.8.

2. To recall a stored method, click on the desired method name in the
listing at the top of the Method window.

3. The analysis parameters are displayed on the lower part of the Method
window. Input the desired analysis parameters:

Method in use - This displays the name of the method that has
been selected. If the method is protected, **PROTECTED**
is displayed following the method name. If the method is
protecied, the analysis parameters cannot be changed. To
input a new method name, click on <Create>.
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Method File Directory
Create Print ‘Lt EX1t

Save Rename Delete Protect Print

Methed in use: ARINDEFAULT

Note: This is an example user note.
Read mode: [ADS]

Factor: [Yas]

Wavetength, facteors and units:z VIEY
Read average time:z 8.50

Sampling device: None

Figure 5-2. Method Window
I

Note - Click on to input a 40-character message that is used to
describe the method or procedure.

Read mode - Toggle between [Abs] and [%T] to select
readings in absorbance or transmittance, respectively.

Factor - Toggle betweem [Yes] and [Ne] to specify whether a
factor and units are input for each wavelength for results
calculations.

Wavelength, factors and units - Click on "VIEW" to display the
Parameters window, Figure 5-3. The Parameters window is
used to input analysis wavelength(s), a concentration factor for
each wavelength and the concentration units for each wave-
length.

Fl=ed davelenath: Parametoers
earn Frint Xit
Wavelength Factaor Units Use
280.0 1.008 ng/nl  IYes]
250.0 1.008 mg/ml  [Yes]
300.0 1.808 ma/ml  [Yes]
350.0 1.008 ng/mt  [No 1
400.0 1.804a mg/mt  [No 1
450.0 1.808 mg/ml  [No ]
500.0 1.000 ng/ml  [No )
550.0 1.000 mg/ml  [No 3
600.0 1.606 ng/ml  [Ko 1
650.0 1.800 mg/ml [Ko 1
700.0 1.000 ng/nl  [No J
750.0 1.000 ng/ml  [No I

Figure 5-3. Parameters Window
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a. Input the desired values for wavelengths, factors and units by
clicking on the respective location and inputting the desired
values. Up to 12 wavelengths can be input.

b. Enable or disable each wavelength by clicking on
[Yes}/[No] in the "Use" column.

¢.  When all the desired values are input, click on <Exit> to
accept the values and remove the window from the display.

Sampling device - Display the Sampling Device window to
select the sampling device. Detailed information on the
sampling devices is provided in Manual 517314.

Read average time - The time, in seconds, that data are
collected and averaged o take a reading. Twenty sets of data
are collected every second.

To store the analysis parameters in the selected method file, click on
<Save>,

Click on <Exit> to display the Fixed Wavelength window with the
parameters from the selected method,

To input the desired parameters on the Fixed Wavelength window:

1.

5-4

The analysis parameters are listed near the top of the window. To
change any of these, click on the parameter and input the desired
value. A description of the parameters is provided above.

To change the number of wavelengths, the wavelength value, factor or
concentration units, click on <Parameters> to display the parameters
window, Figure 5-3. As an alternative, the wavelength, factor and
concentration units, displayed in the table on the Fixed Wavelength
window, can be changed by clicking on them and inputting the desired
values. The Parameters window must be used to change the total
number of enabled wavelengths. -

Fixed Wavelength




53 Sample Analysis

After the desired parameters are displayed on the Fixed Wavelength
window, samples can be run.

1.

Place a cuvette of solvent in the cell kolder. Click on < <BLANK>>.
The instrument blanks on the solvent.

Auto Cell Holder - Place the cuvette of solvent in the cell position that
is in the light beam. Click on < <BLANK> >,

Sipper/Batch Sampler - Aspirate and read the solvent by pressing
{FILL/BLANK}.

If desired, click on the file name following "Results file" and input the
desired file name. As an alternative, the file can be named after the
data are collected.

If desired, click on the next displayed sample number to display the
alphanumeric keypad. Input up to an 1l-character alphanumeric
sample identification using the mouse, the optional keyboard or the
optional Bar Code Accessory. If a sample identification is not input,
the instrument numbers the samples consecutively.

NOTICE
The sample number can be input only for the next sample to
be analyzed. These values cannot be changed for samples that
have already been analyzed.

Place a cuvette of sample solution in the cell holder. Click on <Read-
Samples>. (As an alternative, click on the right mouse button with the
cursor in any position.)

Auto Cell Holder - Place the cuvettes of sample solution into the input
number of cell positions in the sampler. Click on <ReadSamples>.

Sipper - Aspirate and read each sample solution by pressing
{FILL/READ}. Flush or return each sample solution before reading
the next.

ISCO Sampler - Load the tubes of sample solutions into the batch
sampler, starting with the position directly under the aspirator arm.
Click on <ReadSamples>. 'The sample solutions are read until the last
position of the red rack is read.

Fixed Wavelength 5.5
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5-6

Gilson Sampler - Program the Sample Controller with the rack type,
number of tubes and orientation of the tubes. Load the samples in the
programmed configuration, Click on <ReadSamples>. The analysis
stops when the programmed number of tubes are read.

Data from up to 3 wavelengths are displayed at one time. To display
data at other selected wavelengths, click on the right and left arrows,
located on the right-hand side of the analysis parameters.

Repeat steps 3 to 5 until all samples have been read. A typical Fixed
Wavelength window is shown in Figure 5-4.

Fixed Wawelength

ReadSanples Metnod Parameters SaveClear Print  Quit
Resuits fitez A:NFIXEDL Method name: AZNFIXED t
Read average time: 0.50 Reazd node: [Abs] Sanpling device: Wone -+

)

Sample ID x  35B.0 3 440.0 3 Hh26.8
Factor 5E.BB Factor 230.8 Factor E.580
fAbs Result Abs Result Rbs Result
mg/nl ng/ml mg/nl
1 0.2798 15.e22) 0.1535 35.2955 0.3152 2.0439
2 8.3647 20.4213 0.0871 22.3246 0.3784 2.4596
43F 0.6747 37.7848 0.2244 51.6912 1.0832 7.0407
437 8.6413 35.8108 0.2421 55.6863 0.6864 4.4613
48] 1.0447  58.5056 0.3162 72.7205 1.4383 5.2969
;SK 0.9504 §3.22480 D0.3767 86.6482 1.3880 8.3698

Figure 5-4. Fixed Wavelength Window

To display sample data that has scrolled off the window, click on the
arrows, located on the right-hand side of the analysis parameters, to
scroll through the data.

To print the sample data, click on <Print>. All sample data, even that
which are not displayed because of insufficient room on the display, are
printed. f
NOTICE
When analyzing at more than three wavelengths, the condensed
print mode on the printer is suggested for the optimum data
formatting.

Fixed Wavelength




9. To clear all sample data from the window or to store the data, then
clear the window, click on <SaveClear>. The Save Clear window is
displayed so the sample data can be stored.

NOTICE
Do not store the data until all sample data have been collect-
ed. After the data are stored, no additional data can be placed
in the Results file,

10. When the analysis is complete, click on <Quit>. The Quit window is
displayed so the method and/or sample data can be stored. Then the
Main window is displayed.
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54 Example Analyses

EXAMPLE 1

Create a method to collect data on chromate samples at 500 nm with
a read average time of 1.0 second. Multiply the readings by a factor of

125 to calculate the concentration in units of pg/mL.

SOLUTION
The Method window shown in Figure 5-5 was used to create this
method. The name of the method is CHROMATE and it is stored on
the A drive.

5-8

MNethad File Directory

Create Print + T Exit
AZNTEST A:NFIXED A:NCHROMATE
Save Renane Delete Protect Print

Method in use: A:\CHROMATE

Note: This is to test chromate concentrstion.
Read mode:; ([(Absl

Uavelength, factors and units: VIEW

Read average time: 1.00

Sampling device: None

Figure 5-5. Method Window for Chromate Analysis
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EXAMPLE 2
Run the method developed in EXAMPLE 1. Analyze four samples,
with sample numbers of 41389.1, 41389.2, 41389.3 and 41389.4. Store
the data in a file on the optional B drive named 41389.

SOLUTION
The method named "ANCHROMATE" was recalled into the Fixed
Wavelength window, shown in Figure 5-6. The resulis file was named
"B:41389". Sample readings were taken by clicking on <ReadSam-
ples>.

Flued Havelength
ReadSanpies Hethod Parameters Save€lear Print  GQuit

Results files B:\41389 Method name: A:NCHROMATE t
Read average tine: 1.00 Read mode: [Abs) Sanpling device: NHone -+

1
Sample Ib

A 500.9
Factor 125.0
Abs Rasult
ug/nl
41389.1 .1835 22.3426
41389.2 L2176 27.2048

0

0
41389.3 0.2722 34,0193
g1383.4 8.2L32 26.6453%

Figure 5-6.
Sample Data for Analysis of CHROMATE Method
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EXAMPLE 3
Using the Fixed Wavelength window, setup and run an analysis of
samples at the following wavelengths: 230, 260, 280 and 320 nm, Use

the sipper for the analysis. Do not store the data.

SOLUTION
The parameters were input into the Parameter window by clicking on
<Parameters> from the Fixed Wavelength window. The results file
was named "WORK_RES" because the data were not stored. The data
are shown in Figure 5-7. Part of the data at 320 nm is not displayed.
Click on the right arrow to display the remainder of the data.

5-10

ReadSanples tethod Paransters Savallear Print  Ruit
Resutts file: RiSWORK_RES Kethod name: A:\SURVEY T
Read average tire: L.B8 Read node: [Abs] Sanpling device: Sipper -

)

Sample ID % 230.8
Factor 1.064
Abs Rasult
mg/nl
1 0.3015 0.3915
2 8.6146 0.5146
3 0.8658 0.8658
q 6.1983 6.1363
g 1.5613  1.5613

a 268.0
Factor 1.000

fAbs

0.2865
B.53928
§.8924
8.2041
1.6238

Result

nglml
9.20865
0.5928
0.8924

6.20841
1.6238

280,10 2
Factor 1.B0OG Fact

Rbs

0.2824
0.5592
D.9£89
89.2074
1.6190

Result Abs
ng/ni

0.2824 8.2711
0.56%2 0.4563
0.5143 9.792%

0.2874 8.20847
1.6190 1.4964

Figure 5-7. Analysis of Samples at 4 Wavelengths
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5.5 Data Output

Data are output to the Communications port whenever an QOutput Data
Type is selected in the Communications Configuration window. The type
of data output is selected: "raw and calculated", "raw”, or "calculated".
General information on data output is provided in section 9.3.

In the Fixed Wavelength mode, the order of the output for each data type
is shown below. The "User ID" is input in the Communications Configura-
tion window. The "Method ID" is the method name. A <carriage return>
and <line feed> are sent at the end of every line.

Raw and Calculated
The data output for each sample includes the sample number followed by

the reading and calculated result for each wavelength. The following is the
output obtained when the data in Figure 5-4 were collected.

User ID: DUAODO
Method ID: A:\FIXED
Date: 10\09\91

Time: 10:18

1 0.2790 15.6221 0.1535 35.2955 0.3152 2.0490
4 0.3647 20.4213 0.0971 22.3246 0.3784 2.45%96
43F 0.6747 37.7840 0.2244 51.6012 1.0832 7.0407
431 0.6413 35.9108 0.2421 55.6869 0.6864 4.4613
464 1.0447 58,5056 0.3162 72.7205 1.4303 9.2969
48K 0.9584 53.2248 0.3767 B86.6482 1.3800 8.9698
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Raw

The data output for each sample includes sample number followed by the
reading at each wavelength. The following is the output obtaired when the
data in Figure 5-4 were collected.

User 1D: DU&DO

Date: 10\ONP1
Time: 10:18

1

2

43F

437

46J

4BK

Method 1D: A:\FIXED

0.2790
0.3647
0.6747
0.6413
1.0447
0.9584

0.1535
0.0971
0.2244
0.2421
0.3162
0.3767

0.3152
0.3784
1.0832
0.6864
1.4303
1.3800

Calculated

The data output for each sample includes the sample number followed by
the result at each wavelength. The following is the output obtained when
the data in Figure 5-4 were collected.

User 1D: DUGOO

Date: T10\0N91
Time: 10:18

1

2

43F

43T

46

48K

Method ID: A:z\FIXED

15.6221
20.4213
37.7840
35.9108
58.5056
53.2248

35.2955
22.3246
51.6012
55.6869
72.7205
86.6482

2.0490
2.4596
7.0407
44613
9.2969
8.9498
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5.6 Files

‘Two file types are created in the Fixed Wavelength mode: method files and
data files. The method files are stored in the FIX METH directory with
the .APX extension. Method files are ASCII files and cannot be converted
to the Lotus format.

The data files are stored in the FIX_DATA directory with the .DUF
extension. They contain analysis parameters and sample data.

5.7 ASCH Format

The ASCII file for the Fixed Wavelength mode consists of two parts:
analysis parameters and sample data, in the same format as the Fixed
Wavelength window,

The analysis parameter, "Mode", is either O (absorbance) or 1 (transmit-
tance).

The sample data include: sample identification and the reading and
calculated result at each wavelength.

The following ASCII file was converted from the sample data displayed in
Figure 5-4.

Hode: 0

Kumber of wavelengths: 3

HWavelength Units - Factor

350.0000 mg/ml 56.0000

440.0000 mg/ml 230.0000

520.0000 mg/ml 6.5000

1 1.2308 689245 0.9970 229.3057 0.6357 4.1318
2 1.6560 92.7359 0.7138 164,171 0.5403 3.5118
43F 1.5952 £9.3310 1.2345 283.9270 1.0218 6.6416
437 1.4123 79.0914 1.2133 279.0618 0.9941 6.4615
4&J 2.0417 114.3350 1.260% 290.0163 0,7257 & 7174
48K 1.74%1 97.9472 1.2632 290.5295 0.8627 5.6073

Fixed Wavelength
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58 Lotus Format

The Lotus file for the Fixed Wavelength mode consists. of two parts:
analysis parameters and sample data, in the same format as the Fixed
Wavelength window.

The analysis parameter, "Mode", is either § (absorbance) or 1 (transmit-
tance).

The sample data start in row 9 and are stored in the following columns:

Column A Sample identification
Column B Reading at the first wavelength
Column C - Result at the first wavelength

Columns D, E Reading and result at the second wavelength, etc.

The following Lotus file was converted from the sample data displayed in
Figure 54.

5-14

Mode:
Number of wavelengths: 3

Wavelength Units Factor
350 ng/ml 56
440 mg/ml

.27 .
.364666 20.42131

097063 22.32464 0.378403 2.459624

o
674714 37.78400 0.224353 51.60123 1.083182 7,040686
641263 35.91077 0.242117 55.68693 0.686351 4.461283
.044742 58.50556 0.316176 72.72050 1.430297 9.296935
.950428 53.23399 0.376731 B6.64817 1,379972 8,969822
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