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THE MULTIPLE-ECHO METHOD

The  Cygnus 3 Thickness Gauge works on the pulse-echo principle. The Probe is made to
vibrate for a very short period, creating a pulse of ultrasound which enters the test piece.
The Probe waits for returned echos and, acting as a receiver, converts them into electrical
signals which are processed to produce timings in digital form.

The multiple-echo beam travel is depicted above, spread out for time, to illustrate the timing
method.  The beam path is in fact straight, at 90 degrees to the surface and the ultrasonic
energy reverberates up and down within the metal (as shown in the small sketch above –
left).  Each time the echo is reflected back down, a small portion of the energy comes up
through the coatings, striking the Probe which now acts as a receiver.

The delay between echoes at the Probe-face is exactly equal to the time taken to pass
through the metal twice, therefore coatings such as paint are ignored and the measurement
displayed is of the metal thickness only.
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CYGNUS 3 GAUGE SPECIFICATION

Materials Sound Velocity from 1000 m/s to 9995 m/s
[0.0400 in/uS to 0.3998 in/uS]

Range Displayable range in Steel :
0.9 mm to 250 mm [0.035 in. to 9.995 in.]

Resolution 0.1 mm [0.005 in.]  or
0.05 mm [0.002in.]

Accuracy ± 0.1 mm [± 0.005 in.] or
± 0.05 mm [± 0.002 in.]

Probes Single-Crystal, Soft-face Probes :
 2¼ MHz  : 13 mm [0.5  in.]
 2¼ MHz : 19 mm [0.75 in.]
 3½ MHz : 13 mm [0.5 in.]
 5MHz : 13 mm [0.5 in.]
 5MHz :   6 mm [0.25 in.]

Power Disposable 3 x AA Alkaline batteries
Rechargeable [NiMH, NiCad] may also be used

Battery-life

 

Typical life from a new set of Alkaline batteries :
16 hours continuous usage without Backlight
  9 hours continuous usage with Backlight on

Displays 4-character seven-segment high brightness red LED display
128 x 64 pixel graphic LCD display, with LED Backlight

Memory
Capacity
 

Approximately 400 000 Readings, depending on file-types used
Maximum of 200 Files
Maximum of 100 Readings per Record

Size Gauge - not including leather case
188 mm x  86 mm x 40 mm [7.4 in. x 3.4 in. x 1.6 in.]

Weight Gauge - including Batteries, but not leather case : 
369 gm [13.0 ounce]

Operating Temp. Recommended : 0°C to +50°C [32°F to 122°F]

Storage Temp. Recommended : -10°C to +60°C [14°F to 140°F]

Environmental Case-rating : IP65 – the instrument is shock-proof and splash-
proof, but should not be immersed in water
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MINIMUM SYSTEM REQUIREMENTS

The Cygnus 3 Datalogger System consists of the Cygnus 3 Thickness Gauge and its
companion software CygLink. CygLink may only be used on a PC with Win 95/98/2000/XP
operating system.

In order to use CygLink the PC must meet the minimum requirements :
 PC with 80486 or better microprocessor
 Operating System : MS-Windows 95/98/Me [FAT32 only] or Windows NT 4.0,

Windows 2000, Windows XP 
 CD-Rom drive to install CygLink program
 Hard Disk drive with at least 45 MB of free space
 One free Serial COM-port connection, or otherwise a USB connection

a Serial-to-USB adaptor is included with the kit of parts

CygLink can also be supplied, on request, on a set of 1.44 MB diskettes.

 CygLink program is not compatible for use with Chinese, Japanese, or Korean
Windows

CYGNUS 3 DATALOGGER – KIT OF PARTS

CYGNUS 3 GAUGE KIT OF PARTS

Cygnus 3 Datalogger Gauge
Leather Case & Strap

Leather Pouch
Probe & Lead

Bottle of Couplant
Bottle of Membrane Oil

Membranes
Locking Ring Key
Steel Test Block

3 x AA Alkaline Batteries, fitted inside the Gauge
PC-Connection Lead

USB-to-Serial Adaptor
CygLink software on CD
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ADJUSTING THE LCD DISPLAY CONTRAST

LCD display contrast may need to be adjusted if the Gauge is turned on in  temperature
conditions which are different from the last time the Gauge was used.

In extremes of temperature it is possible that there will be nothing at all appearing on the
LCD display when the Gauge is first turned on – this is quite normal for LCD displays, and
once Contrast has been adjusted the display will be restored.

 If the Gauge is used in temperatures outside of the recommended limits the LCD may
not be usable at all – see Gauge Specification, page 9

To adjust the LCD Contrast 
 Press and hold the LIGHT key, until ‘ Lcd ’ appears flashing

on the LED display
 Press the Up or Down key to adjust for best Contrast :

 Up lightens the display background
If the display is completely dark : keep pressing Up until
the display lightens and characters become visible

 Down darkens the characters on the display
If the display is completely blank : keep pressing Down
until characters appear

 When the best Contrast has been achieved : press Yes
 This new Contrast setting will be stored, and will be used

each time the Gauge is turned on.
 The Gauge will return to the previous display mode.

USING THE BACKLIGHT

The Backlight may be turned on or off at any time by pressing the Light key.
 
The Gauge always remembers the state of the Backlight, so that next time the Gauge is
turned on the Backlight will automatically turn on.

☺  The Backlight may not be noticeable in bright conditions, so the Gauge shows a light
symbol to remind the user to turn the Backlight off.

 The Backlight is only needed when the Gauge is used in conditions of low-level ambient
light – beware that continuous use of the Backlight will typically reduce the life of the
battery by 30%. 
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MEASUREMENT MODE - LARGE-READING DISPLAY

This is the normal Measurement display when Datalogging is turned off - this is the screen
which will be seen after the Gauge is turned on when Datalogging is off.

 Thickness Measurement shows the current Reading
If there is no Reading, an Echo-Strength meter is shown instead - see : Taking
Measurements, page 32

 Coupling-Strength meter shows how well the Probe is contacting with the material
being measured – a low-level shows difficulty getting contact

 Velocity of Sound  is the current Calibration-setting of the Gauge
 Probe is the current Probe-setting of the Gauge
 Battery Level meter shows the current amount of charge left in the Battery – when the

battery-symbol becomes empty the Batteries should be replaced.
 Backlight Indicator appears if the Backlight is on, as a reminder to turn the Backlight

off, if not necessary
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MEASUREMENT MODE - DATALOGGING DISPLAY

When Datalogging is turned on this is the main Measurement display. The actual display
will appear differently depending on whether Files are open, or Records are open, and also
depending on what type of  File has been opened. 

 When Datalogging is turned on : pressing the View key changes back to the Large-
Reading display and temporarily suspends Datalogging.
Press View again to return to Datalogging display and continue logging.

 Current Reading is in the top-right of the display
If there is no Reading, an Echo-Strength meter is shown instead - see : Taking
Measurements, page 32

 Current Measurement Point is the flashing Pt : number – when either the Log key or
the Red Log-button is pressed the Current Reading will appear here, replacing any
previous value at this point

 Current Log-file shows the name of the File, and whether the File is open, and whether
the File has been started or completed

 Current Record shows the number of the Record, and whether the Record is open, and
whether the Record has been started or completed

 Logged Readings is part of the list of the Readings in the current Record – use Up or
Down keys to scroll through the whole list
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MEASUREMENT MODE - DISPLAY MAP
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MENU MODE - DISPLAY MAP
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GENERAL POINTS ON THICKNESS GAUGING

 On very rough surfaces, and especially if both sides are badly corroded, it is often
necessary to move the Probe around to locate a reflector. Sometimes a slight rocking
movement can help find reflectors which are otherwise impossible.

 Always ensure that there is plenty of couplant present for good contact, but beware that
on a pitted surface the Gauge may just measure the couplant-filled pit – always avoid
measuring directly over external pits.

 Beware that in extreme conditions, or if the plate is of poor quality and contains many
inclusions, the ultrasound will scattered to such an extent that measurement may not be
possible.

 Beware that the multiple-echo technique will not work if the front and back surfaces of
the material being measured are not close to parallel; also note that long narrow bars
cannot be gauged along their length with the multiple-echo method.

 The instrument should not be used near arc welding equipment, as this affects the
performance of the Gauge.

THE FIVE-POINT CHECK

The most frequent reasons found which cause difficulty getting readings
 Is the Probe-membrane fitted correctly ?        [ Probe/Knurled Ring Assembly, page 26]

Check that there is a thin layer of oil between the membrane and Probe-face, and with
no air-bubbles trapped 

 Is the Probe-lead OK ?                                                            [ Probe Usage, page 27 ]
Check that the lead in good condition, and is it correctly inserted into both the Probe
and  the Gauge 

 Is the Probe-setting correct ?                            [ Changing the Probe Setting, page 29 ]
Check on the Gauge that the Probe-setting is correct for the actual Probe in use

 Is there adequate couplant applied to the material being measured, and is the surface
properly prepared  ?                                  [ Preparing to take measurements, page 32 ]
Check that there is plenty of couplant applied, and that there are  no air-gaps between
the Probe and the material when measuring

 Is the material measurable at all ?
- Are the front and back faces of the material parallel ?
- Is the material not too corroded ?
- Is the material not too thin for the Probe being used ?
It is often worth confirming that the Gauge is operating OK  using a test sample – and
also to confirm that the material can actually be measured by ultrasonic multiple-echo
thickness measurement. 
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ABOUT LOG-FILES

Using Cyglink To Manage Datalogging

CygLink would normally be used to manage Datalogging in this way :
 Preparation

 Create new template-files on your PC using CygLink, see : Creating Files Using
CygLink, page 79

 Delete any old files from the Gauge, see : Erasing Files Using CygLink, page 91
 make certain that the old files had previously been read back from the Gauge

 Send the new files to Gauge, see : Sending New Files to the Datalogger, page 67

 After Datalogging
Read the Gauge Log-Files back from the Gauge to the PC using CygLink
see : Reading Log-Files from the Datalogger, page 71

 Creating Reports
View the Log-Files using CygLink File Viewer – see : Viewing Log-Files, page 41

 If you want CygLink to produce a text-based Report File :
use the Create Report option – see : Creating a Report File, page 42

 Otherwise : use a spreadsheet program to read the file and prepare your report

Files used at each stage of the Datalogging process

CygLink uses three different types of file during Datalogging : 
[see : File Format, page 45]

 New Files [Templates]
CygLink creates templates to send to the Gauge as empty files for datalogging.

 A new template-file can be sent once, or it can be sent many times over with a new
name assigned each time it is sent to the Gauge.

 Gauge Log-Files
Gauge Log-Files are the files read back from the Gauge, after datalogging has been
completed

 These files can be viewed using the CygLink File Viewer
 They can be converted into Report Files using the File Viewer
 Or : otherwise they can be read into a spreadsheet program

 Report Files
CygLink can convert the Gauge Log-Files into simple text-based Report Files 

 Report Files can be printed directly from CygLink

 New Files, and Gauge Log-Files, can be printed from CygLink, but this option is for
reference only, and is not recommended for creating Reports











Working with Log-Files

45

FILE FORMAT

 Only files created by CygLink may be sent to the Cygnus 3 Datalogger
 

CygLink File Extensions
CygLink creates files with special file-extensions to ensure no other files are sent to the Gauge.

New Files [Templates]
When CygLink is used to create New Files, these are assigned filenames according to the  file-
type :

 Single-Record : <filename>.SS0
 MultRecord : <filename>.MS0
 Key-Point : <filename>.KS0
 Grid-Point : <filename>.GS0

Log Files
When Log-files are read back from the Gauge, these are again assigned filenames according
to the file-type :

 Single-Record : <filename>.SS1
 MultRecord : <filename>.MS1
 Key-Point : <filename>.KS1
 Grid-Point : <filename>.GS1

Report Files
Log-files read back from the Gauge can be opened using the CygLink File-Viewer option;
the file may then be saved in a Report format, with a default name :

 All file-types : <filename>.LOG

CygLink File Format
Log-files read back from the Gauge are saved in tab-separated text format, intended for
opening by a spreadsheet program.

 For a full description of  the Log-file format open CygLink Help from the CygLink
menubar.

Unprocessed Log-files read back from the Gauge may also be opened using the CygLink
File-Viewer option, and then saved in a Report format.

Report files are also saved in a tab-separated format, and can be opened by either a word
processor or a spreadsheet program.
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LOGGING READINGS

Datalogging displays vary depending on which file-type is in use. 

 The displays below show files which are similar to the demonstration files supplied with
the Cygnus 3 Datalogger - the demonstration files as supplied do not contain any
Readings

 Copies of  the demonstration files are also available on the supplied CD, and can be
downloaded to the Gauge directly using CygLink

Turning Datalogging on
Datalogging is simply turned on by pressing Yes to switch from Large-Reading display to
Datalogging display
See : Measurement Mode - Display Map, page 19.

 In Measurement mode : press Yes to switch from Large-Reading display to
Datalogging

 The display will show the current File-List, similar to this :

Plus symbol means a File which is not yet open – the flashing symbol is the File
which will be opened when Yes is pressed…
Minus symbol appears next to the Filename when the File is opened

Tick symbol means all of the Readings in all of the Records in that File have been
taken, or have been attempted
Cross symbol means the File has been started, but is not yet complete
No symbol means the File is completely empty of Readings

 Press the View key now to view details about the File-List
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SERVICE AND REPAIR

 Please refer to the Gauge and Accessories brochure for our full range of Equipment.

Returning your Gauge for Service
A full Manufacturer’s Factory Service is available from Cygnus Instruments

 Please note : the complete Kit should always be returned for Service or Repair,
including all Probes and Leads.

Cygnus Gauges are renowned for their reliability – very often problems with getting
measurements are simply due to the way the Gauge is being used – see :  Troubleshooting,
page 35, and The Five-Point Check, page 36.

However, if you do need to return your Gauge for Repair please let us know the details of
the problem, to guarantee the best possible service :

 Is the problem behaviour intermittent ?
 Is there a problem turning the Gauge on ?

Or a problem with the Gauge turning itself off  ?
 Does the Gauge constantly give incorrect Readings, or unsteady Readings ?
 Is it not possible to Calibrate the Gauge ?
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Cygnus Instruments has a policy of continual product improvement. We reserve the right to
make changes to the product without prior notification to any person or organisation

Cygnus Instruments has made every attempt to ensure that the information in this document
is accurate and complete. Cygnus Instruments assumes no liability for errors, or for any
incidental, consequential, indirect, or special damages, including without limitation, loss of
use, loss or alteration of data, delays, or lost profits arising from the use of this document or
the product which it accompanies


