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1. Introduction

BWB FP-PC Software provides a useful interface to the BWB Flame Photometer (FP)
facilitating the following operations: -

o Normal calibration

e Report production

e Logging of streaming data for continuous on-line applications. (A 4-20 ma signal can
also be output proportional to a calibrated channel on the FP).

e Extraction of data from the flame photometer when operated in automatic or semi-
automatic mode with or without auto-sampler/auto-diluter known as Automatic
Fluid Handling System (AFHS)

e C(Calibration manipulation including:
1. Upload from / download to the FP
2. Storage / retrieval of calibrations using the PC or system hard drive

These functions are provided by the Welcome, Calibrate, Report, Logging, AFHS tabs
together with one more (XP-Cal or BIO-Cal) that is dependent on the mode that the FP is
being operated in.

If the FP firmware is below v2.46 then operations are limited to the first 4 tabs.

With FP firmware v2.46 onwards the AFHS tab will be activated and either the XP-Cal OR the
BlO-Cal tab depending on the mode of operation - see Manual for details.

The PC should be connected to the FP via a standard USB cable.
a. System Requirements.

The BWB FP-PC is designed for a PC running on Microsoft Windows. Currently the software
supports all versions of MS Windows from XP.

Connection to the PCis via a USB (2 or 3) port.
b. Getting Started.

e Included within the packaging of your flame photometer is a memory stick.

e The memory stick includes an Autorun file that will bring up the FP-PC app.

e This app will allow the user to install the FP-PC software and visit the BWB website.

e Included within the app are all the current Manuals and Paperwork supplied with
the Flame Photometer in PDF format.

e Adobe reader is included in the package to enable the user to read the PDF’s

If the memory stick does not autorun, navigate to your Computer folder and find the
drive. The following screenshot depicts the file location and in this instance the BWB app
can be found under drive G.
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O@v’:! » Computer » v [ 43 |[ search 0

File Edit View Tools Help

® Organize ~ 28V [ AutoPlay er Eject o Properties §Z System properties %
Favorite Link Name Type Total Size Free Space
&HP ()
Drophi & FACTORY_IMAGE (D)
B Documents <13 DVD RW Drive (E)
B Pictures - i
B Music L
[ Recently Changed
B searches
J Public
Folders ~
—.  BWB(G)
(aws)

File system: FAT32

Open the drive and select the BWB-PC file. Double click it to open. Some systems will
take up to 30 seconds to load the application so please be patient.

[=3jicn/=c)

60-[* » Computer » BWB(G:) » -l‘,”sﬂmh »|

: File Edit View Tools Help

% Organize ws v J Open MM E-mail (§ Burn

Favorite Links Name Date modified Type Size Tags
B Dropbox ). BWB-MAC.app 11/23/20179:35AM  File Folder
= J. content 11/23/20179:35AM  File Folder

b pe 11/23/20179:45AM  File Folder

B pictures Volumelcon.icns 2/27/20143:52PM  ICNS File 12K8
B Music & | autorun.inf 2/20/20149:54 PM  Setup Information 1KB
(B Recently Changed {5 BWB-PC.exe 2/25/2014 501 PM___ Application 49KB
B Searches

) Public

Folders ~

_—.  BWB-PC.exe Date modified: 2/25/2014 501 PM
(BwB)  Application Size: 485 KB
Date crested: 11/23/2017 9:45 AM

2. Installation

With the application open navigate using the banner on the left hand side of the screen to
‘Software’, the following 2 screenshots depict such.

Page 4 of 20
Software Manual v1.6



= BWB XP Flame Photometer

BWB) Technologies

HOME
ABouT
USER GUIDE
SOFTWARE
RESOURCES
CONTACTUS

EXIT

BWB XP Flame Photometer

BWB are pushing the boundaries of what is possible with low temperature flame photometry. Here are some of the many reasons
BWE are now the flame photometer manufacturer of choice:

barium simultaneously is a huge step forward in terms of ease of use and time savings

Unlike other manufacturers who charge extra for vital accessories. BWB include everything required to use the product straight out of the box. Just add gas!

Buil

BWB) Technologies

HOME
ABOUT
USER GUIDE
SOFTWARE
RESOURCES
CONTACT US

EXIT

SOFTWARE

Click here to load the installation software for the FP-PC application®

*Microsoft Windows XP SP2 of higher required

resources, please download the latest version |

URL: get.adobe.com/ukireader/ ‘

Click on “Click here to load the installation software for the FP-PC application.” The

installation wizard will open, follow the prompts in order to install the software. The
following screenshot depicts the wizard.
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Welcome to the BWB Flame
Photometer Setup Wizard

This will install BWE Flame Photometer version 1.268 on your
computer,

Itis recommended that you dose al other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

3. Password Protection

From the release of version 1.272 a new feature has been added to enable a password to be
set in order to limit access to authorised users.

To set the password, single click on the BWB logo at the top left corner. Click on ‘About
Flame Photometer’.

E BWE Flame Photometer PC (FP-PC) - V1.275

a. Enter the master service code (this can be obtained from your distributor).

About FlamePhotometer

BwEB Flame Fhotormeter PC (FP-PC) - V1.272
BWB Copyright (c) 2008 - 2017

User Access Code I:l Done

b. Enter a new code and click save.
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d.

e.

About FlamePhotometer

BWB Copyright (c) 2008 - 2017

N BWB Flame Photometer PG (FP-PC) - %1 272

User Access Code Done

Enter New 7-digit Code 1234567 Save

The next time you try to open the software you’ll be asked for the code.

About FlamePhotometer

BWB Copyright (c) 2008 - 2017

User Access Code I:l

N BWE Flame Photameter PC (FP-PC) - V1.272

If the code is not entered or is incorrect you will only have access to the “Welcome”

tab on the software.

E BWE Flame Photometer PC (FP-PC) - V1.272

Wloome

The code can be re-set using only the master service code.
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4. welcome Tab

= BWB Flame Photometer PC (FP-PC) - V/1.275 BWB-XP - o IEd
‘Welcome | Calibrate | Report | Logging | AFHS | BIO-Cal | XP-Cal

Company: | BWB m

Operator: |Harry ‘BWB'

Communicgm USB2(COM8) v/ [JNoSounds When first started the program will

open the “Welcome” tab. To begin,
both the Company and Operator

Hex Encode

Re-Flash Firmware

Welcome to FP-PC, the PC software suite for the BWB Flame Photometer (FP). boxes must be filled in to access
1 Please ensure your Company and Operator names are set correctly. ini H
You cannot use any function if these are empty. the remaining fU nctions.

2 To connect to the FP, ensure that it is powered up and connected to the PC via either
an RS-232 serial or a USB cable, then select the Communications Port above

3 Use the Calibrate module while you calibrate the FP.

4 Use the Report module while you apply your samples, to monitor and generate reports.
5. Use Logging to generate logs from continuous on-line applications

6. Use AFHS when the FP is connected to an auto-sampler / auto-diluter

7. Use Bio-Cal or XP-Cal for easy manipulation of calibration data

The communication port must be
set. Make sure that a USB cable is
attached between the FP and PC,
Company: BWB and that the FP is powered On.
From the drop down menu choose
which port is desired. The status
bar at the upper right hand corner

Communication ‘ None o ’ indicates when the FP and PC are
Port: | linked.

Welcome | Calibrate | Report | Logging | AFHS | |

Operator: Harry

None
USB3 {COMS8)

R

Welcome to FP-PC, the PC software sui

1 Please ensure your Company and Operator nanm

There are two other features available on the “Welcome” Tab.
e No Sounds: Tick on or off if sounds indicating various actions are desired or not.
e When the FP is communicating with the PC, the green bar will show the data
activity. The upper right yellow bar will inform the user of the FP status while the
box below it will show the FP serial number, Firmware version and Hardware
version.
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m @ The upper bar will change to green
= when the FP is set to read mode.

ONLINE & READING
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5. calibrate Tab

= BWB Flame Photometer PC (FP-PC) - V1.275 BWB-XP - o
| Welcome | Calibrate | Report | Logging | AFHS | BIO-Cal | XP-Cal @ RETRIEVING CONFIG

lons: [ Show Na o Show K U Show Li [JShow NC o Show Cs
_ [as055 ] _ [va |

Raw:
Date: 29Nov18 v |20Nov18 v 29Nov1s v|29Novis +v|[12Jun1s v

Time: 1451 =114562 >[14:14 =414 C 10:37 =
Calibration ppm: 20 ppm: 20 ppm: 20 ppm: 20 Not Calib
Details:

Read Calib: K Retrieve Li F}efrieve NQ'Retr'i'eye Cs Refrrieye

e IR =+ -

Scano Graph of 1-minute log - Use lon selection boxes to change ions

70000 Na

60000
50000
40000
30000
20000
10000

0C| 5 10 15 20 25 30 35 40 45 50 55

The Calibrate Tab can be
used as an aid in calibration
of the FP as well as to
indicate the quality of the
calibration.

At the bottom is a 1-minute
real time graph. It provides a
visual indication during the
calibration process. To
activate one or more of the
ions, tick its” “Show” box.
Different coloured traces
will be shown for each ion
chosen.

A graph of the calibration
data can optionally be
displayed in place of the 1
minute graph by hitting the
“Graph Type” button.

After each desired ion is calibrated tick its’ “Retrieve” box. The calibration data will then be

displayed.

e Date: The current date is obtained from the PC. It is re-settable by the operator.
e Time: The current time is obtained from the PC. It is re-settable by the operator.

e (Calibration Box: Shows the units and calibration poin

Calibration ppm: lll\f§ || ppm: 100 H ppm: 100 H ppm: 1

Detail~
; Range 1:ppm 0 Resalution: +£0.0004 ppm  Raw = 239 - 125276
Fead Cali  calibration Carrections: MNone
Max Decimal Places =1 (e.g. 9.1) ...

I Range 1:ppm 0 - 100 Resolution: £0,0004 ppm  Raw = 289 - 125276 I
! PO |

Callbratlon Corrections: None

ol e
[d w1 (.0 9.1)

2 ie.g. 9.12)

3 ie.g. 9.123)

0 ie.q. 9
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ts used during calibration.

Clicking the box shows each
segment of the calibration and
the resolution for that
segment.

The maximum decimal points
can be set from the FP-PC to
the instrument. See the
Operator Manual for details.
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6. Report Tab

The Report Tab is the heart of the FP-PC. It aids reading accumulation and generates a
report containing all the pertinent information. It is activated only when in the Read Mode
on the FP.

= BWB Flame Photometer PC (FP-PC) - V1.275 BWB-XP - o The “Job/Batch”, “Sample ID”,
Welcome | Calibrate | Report | Logging | AFHS | BIO-Cal | XP-Cal| m and “Description” fields must
Operator: |[BWB/H ' ' i [
perator: fHarry ‘ be fllled. to take a readlng:
JobyBarch: Test CAutoRead | | To the right of Sample ID is the
SRR Next 1D Audit Trail “Next” box. If the Sample ID has
Description: | Cal Correction ON a numeric value clicking the box
lons: ¥ Report Na [¥IReport K [JReportLi [1Report NC [ Graph Cs will increase the number by
vozon, T NN N one.
:20 ;20 220 ;20 Not Calib . .
Calibration: ’ Foe H P H B | - ‘ o ‘ For example, if the sample is
Notes: | Graph Type “Grab sample 1” it will become
‘ , , Format: Multi (0/11) “Grab sample 2”. The “Sample
Graph of 1-minute log - Use lon selection boxes to change ions Click to Take Reading ID” must be changed for the
M | Results |Output Now next sample to be read.

Reports | Last

The “Notes” field is optional
and allows any other
information to be entered into
the report.

5 10 15 20 25 30 35 40 45 50 55

At the bottom is a 1-minute graph that provides a visual indication during the sample
reading or a plot of the current calibration data for the ions selected. One or all of the ions
can be graphed but only those ions that have been calibrated and retrieved (from the
Calibrate Tab) can be reported.

With the “Graph Type” button the “Reading” display shows the real time value of the
sample. The “Calibration” display is the same as on the Calibrate Tab and should be checked
that the data is current. Readings can be taken by running the FP in continuous “Reading”
mode and then clicking on the “Take Reading” box when satisfied that the graph plot is
stable, OR by ticking the “AutoRead” check box and running the FP in AutoRead mode.
Reports can be generated as .PDF files or .csv files for direct import to Excel. Reports are
saved at DataHomeDirectory\Reports. DataHomeDirectory can be changed by the user (see
next section).
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" PDF

fr CSY

rOutput Format————————

lons: ¥ ReportNa W Report K I Reportli T ReportCa ™ Report Cs

Fie
Report Format

... [ I

ioye Up
Mave Down

Reset to default

 Multi-Sample Output

1 0-200 per Report Extra

. Samples Awating

Report

 Select and order the parts of the Report Name

O Extra Name
Company
Operator

Date

Time

Jub-Batch

Sample 1D

O Sarnple Description

E__ |

olfl: 20

mmolll: 100 ‘

Graph Type

T Fomat 27

Hot RE =BleKked

Output How

Reports | Last

Example

Data Home Folder  Browse

_I Example name: H
CABWE Flame Photometer =

5 Serum_2.csv

test_hozan_2013-06-16@16-10-17_test

OK | Cancel |
/ Audit Trail
i [GraphCa I GraphBa
Click HERE
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Clicking on the “Format” button will
open up an options page where the
user can select the type of report
output and set the number of
readings stored onto a single
report. This allows the user to save
multiple readings to a single file.
On the right hand side of the
options menu the user can set the
information used in the name
format of the saved files.

The location for storage of reports
can also be set here.

Clicking the Logo will allow the
operator to select a company
logo for the PDF reports.
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portLi # ReportCa F Report Ba

n: 100 | ppm: 100 ppm: 100
Giraph Type
[ change ions irla

i & oy
; REEO rts |

BWB Flame Photometer PC (FP-PC) - V1.275
‘Welcome | Calibrate | Report | Logging | AFHS | BIO-Cal | XP-Cal| m

Operator: {BWBJHarry

Job/Batch: Test

Sample ID: 14

port L F Repert (s P Bepor 82

n: il ppm: 100 " ppm: 100

Graon Type
Fomat: Srnge
ikt T Ar

TUARLT N
[as _ast >

Once the quantity of samples required
is set, a sample can be run through the
FP. When the reading is stable, click
the “Take Reading” button to record
the information. This will automatically
increment the numeric part of the
sample ID.

The Sample ID
can be further
incremented by

clicking the

“Next ID”
[] AutoRead button.
Next ID

Once all the required readings have
been taken a report of the selected
type will be generated. Clicking the
“Output Now” box will generate a
report immediately.

Clicking the “Last” button will open the
last report saved. “Reports” will show
the contents of the Reports folder so
that the desired report can be selected
for viewing.
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File Edit View Document Tools

6-43 10709 Test Example 1-Test Example 3.pdf - 2
Window Help

Be ®ive

& ® 103% - = B | Fing

Test

BWB Flame Photometer - Report

FP Serial#: 20090112 (FW-1.92 HW-1.30) on Communications Port: COM1 Serial

I

Operator: Technicall
Job/Batch: 10709
Description:
Calibration:
08:43 /10 Jul 09 Na-ppm: 100 i
08:43/10 Jul 09 K-ppm: 100
08:43 /10 Jul 09 Li-ppm: 100
08:43 /10 Jul 09 Ca-ppm: 100
08:43 /10 Jul 09 Ba-ppm: 100
Manual Readings:
Time / Date Sample ID Na-ppm K-ppm Li-ppm Ca-ppm Ba-ppm
08:46/10Jul 09  Test Example 1 88.3 89.1 90.0 88.9 87.3
08:46/10Jul 09  Test Example 2 88.7 89.1 90.0 88.9 87.7
08:46/10Jul 09  Test Example 3 88.7 89.1 90.0 88.9 87.7
Notes: N
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7. Logging Tab

= BWB Flame Photometer PC (FP-PC) - V1.275 BWB-XP - o
Welcome | Calibrate | Report| Logging | AFHS | BIO-Cal | xP-Cal
CalCheck e
lon Concentration ~ Raw Log 5 secs
- —
_stop | I
NOT logging:

»—w . C .
’7’ ] Log Every 11 JSQCS
L= ‘—‘ ) | [JAppend [ Overwrite []Conc ¥ Raw

e Note: |

[ Show 26CV

Graph of c\BWB Flame PhotometenlonLog.csv
80000

70000
60000
50000
40000
30000

20000

10000

T L L L B

(] 250 500 750 1000 1250 ~ 4500 1750 = 2000
10:42:35 105303 1058:51 11:0954 11:1540 112213 11:20:05 11:35:35 11:41:18

The “Logging” tab is designed to give functionality useful when considering continuous on-
line applications.

Data are stored in .csv file format suitable for direct input to Excel.

Two logs are produced: - The first is called lonLog.csv and is output regardless of any user
selection.

lonLog.csv records all readings for all ions every 1 second.

On entry to the “Logging” tab any data previously stored in the lonLog.csv is displayed but
data acquisition is not activated until the user chooses to overwrite any existing data or
append new data to any existing. Data continues to be saved for up to 4 hours (this figure
may be extended by editing the .ini file for the application).

The lower half of the window displays a trace of the current readings in real time.

The user can select which ions to display and whether to display raw data, concentrations or
both.

If the mouse is hovered over the graphical area cursors become visible which enable the
user to zoom in on sections of data of particular interest.

The second log produced is user defined. The ions to be logged, Raw, Concentrations or both
and the interval for logging are all user selectable.
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Seeing real time updates.
It is possible to get updates displayed while the FP-PC is active. The following is using Excel
2007. Other versions may be different. For this example the active logging file is named
TestingU812 (this would be entered in the “File Name” text box).

1. Open a new Excel file. Go to the Data Tab and then Get External Data- From Text.

2. Go to where the file TestingU812 is, highlight and click Import. (See previous section
on the Report Tab “Report” button.)

3. Follow the dialogue boxes and input Delimited, Comma, General, and click Finish.
Start at the desired position.

4. Go to Connections and click Add. Follow the prompts to add TestingU812. At this
point clicking on Refresh will update by hand.

5. To set it up for auto update, go back to Connections and for file TestingU812 click on
Properties. On the Usage Tab, under Last Refreshed, unclick “Prompt for file name
on refresh”. Click on “Refresh every __ minutes”. Set the minute interval desired
(one minute is the minimum).

At the set interval this file will be updated and all the data points that were entered in
TestingU812 in the mean time will be entered.

This can be very useful for a continuous process and the BWB Collection Cup option to
monitor and record actively.
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8. AFHS Tab

IAFHS - AUTOMATIC FLUIDS HANDLING SYSTEM
AutoSampler Tray Settings
Tray ID (0:99) |0

Tray Reference | AV with OTA zero lll no Cs IR

Size (0-89) |5
Start at Sample |1
Dilution Ratio Override (0-100, 0 = OFF) 100
Re-calibration positions (0-89, 0 = OFF) 1 2
0 0 0

w

Auto-Sampler Tray Results
VialNo |01 v Sample Notes

Sample Type

Date / Time

Na K Li NC Cs

BWB Flame Photometer PC (FP-PC) - V1.275 BWB-XP - o IES
‘Welcome | Calibrate | Report | Logging | AFHS | BIO-Cal | XP-Cal

AFHS ENABLED

SEND Tray Settings to FP

RETRIEVE Tray Settings

CLEAR Tray Results
RETRIEVE Tray Results
LIST Tray Results
Output Report (FDF)
Output Report [CSY)

Previous Reports

AutoRead Stored Results - Audit Trail ... lons Selected on Report Tab will be included in Report Output

Retrieve AutoRead Results Review Report [C5V)

Comments:

The auto-sampler / auto-diluter is controlled directly by the FP (a PC is not required to take a
tray of readings).

The AFHS tab provides means to upload the current FP Tray configuration by clicking the
“RETRIEVE Last Settings” button (ID, size, dilution ratio and re-calibration positions) and a
set of results when the Tray is complete (“GET TRAY RESULTS”).

This information can then be reviewed (LIST TRAY RESULTS) and used to generate a report in

PDF or .csv format (“OUTPUT REPORT PDF / CSV”).

A tray reference can be added to the report and sample notes for each sample as necessary.

The report names are in the same format as that chosen in the Report Tab and reports are
stored in the DataHomeDirectory folder.

Tray configuration can also be downloaded to the FP (“SEND Tray Settings”).

See AFHS manual for detailed use of auto-sampler / auto-diluter.

Note:

FP firmware version 2.46 or higher is required for AFHS.

The send and retrieve functions will only become active if AFHS is enabled in the FP.
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The lower section of window is used for retrieval of historical AutoRead readings. These may
be reviewed and or saved as PDF or .csv reports as above.
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9. XxP-cal / BIO-Cal Tab

= BWB Flame Photometer PC (FP-PC) - V/1.275 BWB-XP - o
| ‘Welcome | Calibrate | Report | Logging | AFHS | BIO-Cal| XP-Cal \ n
‘ i —Calibrati S Pt Conc Raw
‘Is,e?{,Rew?W%P Callbra’ﬂronds [ ViewCalFio | i
'Reftrieve from FP Retrie@rcin FP i
_ SendtoFP 12000 15117
' Read from File | 2000 [0
. SavetoFile | 3000 |0
Cal Filename: (prefix XPCal) 4500 o
\ XPCal_41816,
| e —— | 5000 |0
[ Apply Corrections | Browse | 6000 o
Update Calib from Screen | Dil Ratio (0-100) | :
lon: @Na OK OOL ONcOcs (200 |0
8000 |0
Graph of calibration data for selected channel 9000 0
Na (R2=1.000 i
10000 |0
Blank Corr 0
Max Corr o

XP-Cal tab

The BIO-Cal or XP-Cal tabs will only be enabled with FP version 2.46 or higher.

If the FP is being run in BIO mode then the BIO-Cal tab will be displayed otherwise XP-Cal will
be displayed.

See appropriate manual for details on BIO and XP operations.

The BIO-Cal / XP-Cal tab is designed to enable calibrations to be sent to and received from
the FP, reviewed, manually adjusted, stored and retrieved from hard storage.

The BIO-Cal and XP-Cal Tabs provide the same functionality but are laid out differently to
take account of the different calibration points available.

The name of a calibration file to be loaded may be entered in the “Calibrations File Name”
text box or the “Browse” button can be clicked to navigate to and open the desired file.
Note: Only files with the prefix BIOCal will be selectable if in BIO mode or XPCal if in XP
mode.

Once a file has been opened the calibration concentrations and raw data will be displayed.
These values may be edited and applied using the “Update Calib from Screen” button.

The new data may be sent to the FP by clicking the “Send to FP” button or re-saved to hard
disk by clicking “Save to File” - the file can be saved under a different name.
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The file thus saved is a csv file which may be edited using Excel by clicking on the “View Cal
File” button.

Any existing calibrations in the FP can also be uploaded using the “Retrieve from FP” button.
This data can then be manipulated saved and re-sent to the FP as required.

The calibration information that is transferred and saved is uncorrected — the current blank
and high-point corrections can be applied by checking the “Apply Corrections” checkbox.

BWB Flame Photometer PC (FP-PC) - V1.275 BWB-XP -0
|Welcome | Calibrate | Report | Logging | AFHS | BIO-Cal |xP-Cal
{Set Up BIO - Calibration Curves
Point Conc  Raw
Blank 0.00 (3316 |
111890 69097

Sample Type: CURVE A Qi Dilution Ratio
lon:MNa 0K OL [Ca 1

2112900 | 76374 Low Correction 0 | ViewCal File |
—_— ; Reftrieve from FP.
3| Max Correction O —
Kbl acicll _ SendtoFP
4 3155.70 93641 ] Apply Corrections " Read from File |
511602097390 | [Update Calib from Screen| | SavetoFile |

Cal File: (Prefix BIOCal)

Graph of BIO-CURVE A calibration data for selected channel ‘_3[9&\{59,1

VENGESNE  Retrieve from FP A
File not FoundRead
from FileRetrieve
from FPFile not

‘ FoundRead from

‘ FileUpdate from
ScreenUpdate from
\ScreenUpdaTe from
‘ScreenUpdate from
\SoreenUpda’re from
\

118.929.0141.4 156D 9

Bio-Cal tab
The main differences between BIO-Cal and XP-Cal are:

e :InBIO only 5 calibration locations are defined whereas in XP mode there are 10.
e -BIO has two independent sets of calibration points: Serum and Urine for the regular
BIO or Curve A and Curve B for BIO-AV. With XP there is only one set.

The BIO-Cal tab is particularly useful since there are a large number of calibrations to be
performed and it is periodically necessary to enter new calibration concentrations (eg. when
new standards are used). Together with the automatic calibration of the FP in BIO mode this
takes away a large amount of the labour content in recalibration of the instrument.

The XP-Cal tab may be useful where the FP is used for a number of different applications
that have different calibration requirements. It is possible to upload the current calibration
for application 1, recalibrate (or download a previously saved calibration), perform
application 2, and then reinstate the original. It is then only necessary to do the normal
regular corrections as required.
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