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AMS2750 (TUS) Screen
To enable the AMS2750 TUS screen go from the Main Menu > Screen > Edit > Screens 
(or Main Menu > Configure > Layout > Edit > Screens. 
The next available screen will default to AMS2750 TUS when this option is selected in the
credits. This TUS screen is fixed to that screen number and cannot be changed to another
screen type unless the credit option is disabled. 

For complete details of the Screen menu go to “Screens” on page 165.

Use the Screen button at the top of the recorder screen to change the screens using the
Next and Previous buttons

I/O + AMS2750 (TUS)
(Main Menu > Configure > Setup > Edit >)

Normally labelled Field IO, this button has been modified for AMS2750 configuration. All oth-
er analogue inputs are not affected. This menu includes: 
“Furnace Configuration Menu (TUS)” on page 426 (AMS2750 button)

“Sensor Configuration Menu (TUS)” on page 429



43-TV-25-41  Iss.12  GLO  March 2020  UK 425

AMS2750 Menu (TUS)
(Main Menu > Configure > Setup > Edit > I/O + AMS2750 >AMS2750)

Each configuration requires TUS specific entries, these are as follows 
Ramp and soak configuration, there are up to six ramp and soak settings available, these
specify the different soak temperatures required for the TUS. 
Timers, the timers associated with the TUS soak and ramp detection can be adjusted to suit
the user. 
The tolerance/hysteresis of the soak stability detection can be adjusted to suite the user, this
defines how stability is determined in the soak.

•   “Furnace #” on page 426

•   “Stability Detect” on page 427

•   “Setpoint #” on page 428
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Furnace Configuration Menu (TUS)
(Main Menu > Configure > Setup > Edit > I/O + AMS2750 > AMS2750 >Furnace #)

Refer to AMS2750, section 3.3.1 and Tables 6, 7, 8 & 9.

Furnace #

A number of parameters are needed for each furnace requiring a TUS, they are stored in a
furnace configuration within the setup and are as follows 

•   Name - Name or tag used to identify this furnace. 39 characters of Alphanumeric. 

•   Manufacturer - Enter the manufacturer of the furnace.

•   Model Number - Unique Model or Serial number of this furnace. 19 characters Alpha-
numeric    

•   Class - Enter the Furnace class, 1 to 6 numeric 

•   Mat. Type - Enter the type of material or load, Parts or Raw material furnace    

•   Shape - Furnace shape, rectangular, cylindrical or other 

•   Meas. Units - Furnace measurement units (Metres, millimetres, feet or inches) 

•   Height - Furnace height dependent on shape

•   Width - Furnace width dependent on shape

•   Depth - Furnace depth dependent on shape

Note. these are the dimensions for the qualified working area

•   Inst. Type - Instrument Type (A to E) Refer to AMS2750, section 3.3.1.1
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•   Into cycle at - used to define a temperature cycle for a certain number of uses. When 
the furnace has reached the high temperature set here and then falls below the Low 
temperature set in the menu below, this is a complete temperature cycle. Eg. Into cycle 
is set to 110 (can go higher) in use, once it drops back to the Out of cycle set eg. Out of 
cycle is set to 90, the cycle is complete.

•   Out of cycle at - Set Out of cycle as explained above in Into Cycle.

When all the details are complete, select Finish and Commit, or go Back to Stability Detect
and setpoint menus.

Stability Detect
(Main Menu > Configure > Setup > Edit > I/O + AMS2750 > AMS2750 > Stability Detect)

During the TUS the recorder starts to monitor all sensors for stability, all sensors must re-
main stable for a minimum of 2 minutes in order to progress to “in soak, in stability” mode.
no TC’s can drift by more than “X” degrees within a 2 minute period for stability to be
achieved” (X defaults to 0.5 Deg C) See “During survey” on page 440.

This time is determined by how you set up the stability parameters whether you base it on
time or the degree (temperature) variation
The tolerance/hysteresis of the soak stability detection can be adjusted to suite the user, this
defines how stability is determined in the soak.
Stability detect is measured in 3 ways.

1.  Timeout, see below
2.  Automated detection, see below 

3.  Manual stability, the user can determine when stability has been achieved and can use 
the manual override button on the TUS screen to register stability.

•   Timer Enable - Default is off. Check this to enable the Stability Detect Timer

•   Time - (default 10 mins). Timer based stability, the system will be deemed stable after 
the defined period of time that all TC’s remain within tolerance from the point at which 
they all enter the soak band.

•   Auto Enable - Default is off. Automatic stability, Stability will deemed to be achieved 
when all TC’s are within tolerance band required for soak for class and no TC continues 
to change in temperature by more than a user defined degree step between readings. 

•   Degree Change - This becomes enabled when Auto Enable is activated. Default is 0.5 
degree over 2 mins, looks for an amount of temperature drift on any TC.

When all the details are complete, select Finish and Commit, or go Back to Furnace or Set-
point menus.
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Setpoint #
(Main Menu > Configure > Setup > Edit > I/O + AMS2750 > AMS2750 > Setpoint)

The configured setpoint or soak level, this is the level configured for each thermocouple con-
figuration as per AMS2750. Up to 6 setpoints can be configured individually as a part of a
single survey. The setpoints must be done in an increasingly progressive order.

•   Enabled - Default is off. Check to enable.

•   Setpoint - Enter the survey setpoint value as a temperature.

•   Stable Soak Time - soak time for the actual survey period. Per AMS2750, the minimum 
survey soak time is 30 minutes. 

•   Tolerance Override - Check to enable. This will become the working tolerance for the 
soak in the TUS as opposed to the tolerance for the class.

•   Tolerance - set a tolerance override temp value. 

When all the details are complete, select Finish and Commit, or go Back to the Furnace or
Stability Detect menus.
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Sensor Configuration Menu (TUS)
(Main Menu > Configure > Setup > Edit > I/O + AMS2750 > Sensors)

Refer to AMS2750, section 3.1 and Table 1, and Table 2 for Thermocouple information.
The number of sensors available depends on the hardware fitted in the recorder.
The menu configuration is the same as “Sensors Configuration Menu (Process Mode)”
on page 416

Sensor #
(Main Menu > Configure > Setup > Edit > I/O + AMS2750 > Sensors > Sensor #)

The menu configuration is the same as “Sensors Configuration Menu (Process Mode)”
on page 416 except for the AMS2750 Info menu.

AMS2750 Info (TUS Mode)
(Main Menu > Configure > Setup > Edit > I/O + AMS2750 > Sensors > Sensor # > AMS2750
Info)

In TUS mode (DR Graphic &Multitrend GR recorders only) each sensor requires addition-
al information, this information is stored separately to the recorder configuration allowing it
to be reused for multiple furnaces (or recorder configurations)



430 43-TV-25-41  Iss.12  GLO  March 2020  UK

•   TUS TC - Check this to include this TC in the TUS

•   Control TC - Depending on Instrument type refer to AMS2750 specification, section 
3.3. If a TC is set to be “control TC” i.e. the input is spliced into the control TC, all func-
tions will remain the same as for all other survey TC’s, except there will be no calibra-
tion adjustments for the Control TC.

•   Track Usage - Check this if you wish to track the usage of this TC.

•   Serial Number - Batch or Serial number of this sensor, 40 Alphanumeric. 

•   Position - of thermocouple, enter the position of the sensor in the furnace. 
Eg. Top left front or Bottom right back.

•   Manufacturer - Enter the manufacturer of the sensor, 20 alphanumeric 

•   Type - expendable, non-expendable thermocouple. Number of uses, usually 0, this is 
overridden to allow reuse of salvaged thermocouples, this is clearly logged.

•   Renewed On - Enter a date using the date selection screen for when the sensor was 
last renewed. i.e. the current TC was connected on this date.

•   Track Cal. - Check this to track the calibration information of this sensor. 

•   Next Cal. Date - Enter a date using the date selection screen for when the next calibra-
tion is due for renewal.

•   Cal. Adjust - Cal adjust for each TC up to 9 cal points. Extrapolates between those 
points. Calibration adjustments can be added and deleted, by selecting Add. In the Cal. 
Point (Deg C) column use the touch screen and the on-screen keypad to enter the cali-
bration point value. In the Correction (Deg C) column enter the amount by which the 
sensor can be allowed + or - from the Cal point, in degrees C, before being regarded as 
out of calibration. EG. cal point 1 = 100 (-5), cal point 2 = 300 (1.0), cal point 3 = 500 (-
.75). Looks for the setpoint = 150 and works out the sensor cal for 150. See “Ther-
mocouple Calibration Adjustments” on page 419.

      ••   Copy Cal. Adjust - the ability to copy settings from one input to another with copy 
capability up to 12 TC survey with 9 TC Cal. Configure one channel competely including 
the adjust factors then select “Copy Cal Adjust” at the bottom of the screen..

When the “Copy Cal. Adjust” is pressed a multi selection screen is displayed which 
allows the choice of multiple channels to copy to. A channel is selected by touching the 
corresponding channel number, and when completed the user applies the changes by 
touching the tick, the finish & commit as usual.

Note that the source channel will always be blocked by a “no entry” sign as it is not pos-
sible to copy a channel to itself, as shown below. In this example channel one is being 
copied to channels 2 through 10.
This capability is available in both AMS2750 survey and process modes, and what is 
copied is listed below
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Each channel has a number of pieces of information that are used by the instrument 
and the generated survey report. The copy function does not just copy the Cal. Adjust-
ment table, the following other items are copied

•   Cert. No. - enter the certificate number for the sensor, 20 alphanumeric 

Any sensor correction factor is deemed to be a single point cal, configured within the Ana-
logue input configuration menu.
Note: All above information is copied from the source channel as is, and the user would
need to go to each designation channel and adjust the specific information that would be
different for the designation channels.

Pens for TC’s (TUS Mode)
This is not available in TUS mode, available in Process mode only.

Table 25.1 : 

TUS Mode Process Mode

Track usage flag Track usage flag

Serial number

Manufacturer

Type Type

Renewed On date Renewed On date

Track Cal flag Track Cal flag

Next Cal date Next Cal date

Cal. Adjust table in full Cal. Adjust table in full

Certificate number Certificate number
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TUS survey process screen 
A survey status screen is available as a standard process screen in the DR Graphic & SX
recorder. it is available at all times and the screen cannot be deleted. See “AMS2750
(TUS) Screen” on page 424.

This screen is only available when TUS is selected in the credit system. See “AMS2750
(TUS) - Credit Option” on page 423.

The survey status screen displays information about the TUS and provides on-screen but-
tons to control the survey, Start/Stop TUS, Configure TUS and Export TUS. 

•   See “Top Panel” on page 433.

•   See “TUS Survey Process screen - Middle panel” on page 436.

•   See “TUS Survey Process screen - Lower panel” on page 438.

Top panel - shows a summary of the survey details plus TUS operation buttons

Middle panel displays the setpoint information 
plus manual stability override button

Lower panel displays two thermocouples, Max and Min temperatures plus 
a third reading of the difference between them
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Top Panel
The top panel shows a summary of the survey including the furnace details and TUS control
buttons. All information displayed here has been entered in the See “AMS2750 Menu
(TUS)” on page 425. 
Other information displayed includes: The start time is entered into the “started” field in the
top panel and the elapsed timer shows how much time has passed since the survey was
started, this will be updated within a 2 second period. The Condition field will display the sta-
tus of running.

The Start/Stop button 
This displays the configuration confirmation wizard, if accepted it starts the TUS running,
see “Configure Confirmation Wizard” on page 433. This is only available when a TUS
is not running and can be password protected. See “Passwords (AMS2750)” on
page 449. 
The Stop button is available when a TUS is running, it prompts the user for confirmation to
stop the current TUS, this button is password protected. 
When the TUS is started an event is triggered and a message is logged into the system
events. 

The Configure TUS button 
The configure TUS button allows you to quickly check and modify the relevant TUS informa-
tion before starting a TUS, this will not start the survey. It displays the TUS Configuration
Confirmation wizard of which there are two screens. It is only available when a TUS is not
running and is password protected. 

The Export TUS button 
The export button allows you to export the most recently completed TUS data file, and will
prompt for a USB key, external SD card or Network Share folder (NAS) as follows. The .tus
file can be loaded into a PC to be read by the AMS2750 Report Generation Tool which gen-
erates a full report.

Configure Confirmation Wizard
The “Start” and “Configure” buttons display the configuration confirmation wizard which dis-
plays the currently configured details and consists of two configuration screens. 

•   Screen 1 of the wizard shows the furnace and temperature profile (ramps & soaks) 
details, allowing the user to edit the configuration or load a saved configuration. You can 
accept the details and progress or cancel out of the wizard at this point 

•   Screen 2 of the wizard shows the sensor configuration, specifically the sensor ID, posi-
tion and status. Changes can be made here to the sensor configuration, you can at this 
stage proceed or cancel the wizard. 

You are prompted for additional notes as a free format text when starting a TUS. 
This will display the currently configure furnace details and the target soak information for
the TUS, the user has 4 options on this page.
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•   Load Config - Configurations can be loaded via external media into the recorder manu-
ally, this will allow you to load in a new configuration to perform another furnace survey.

•   Edit Config - will take you directly into a setup edit and into the AMS2750 configuration 
page to edit furnace and soak details, you can modify the details as required. Once 
completed you will be returned to the wizard page showing the newly loaded configura-
tion details. Note – if a configuration is changed so that it requires system restart then 
you will not be returned to the same place in the wizard and any parked configurations 
will be over written.

•   Cancel - will take you back to the TUS screen, but this will not cancel any changes 
made in the load or edit config options.

•   Next -  will move you onto the second page of the configuration confirmation wizard, 
this will provide an overview of the currently attached sensors included in the TUS and 
their status, the screen is as follows

Screen 2 shows the following information on the thermocouples

•   TC Number – the number relating to the analogue input for the thermocouple.

•   Position – The text position of the sensor within the furnace.

•   Status – the current status of the sensor with relation to the thermocouple tracking. The 
status will display “good” for a thermocouple whose usage or calibration is ok and not 
within an expiry period. “Warning” for a thermocouple whose status is OK but a calibra-
tion or usage is due to expire shortly, or “expired” for a thermocouple that has expired 
on either usage or calibration.

TUS Configuration - Screen 1
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If a thermocouple is included in the TUS but has been set not to be tracked the status will
be shown as “good”.

A coloured icon will be listed on the line of the TC as a visual aid to identify issues quickly.
The colours will be defined as Green for good, Amber for warning and Red for expired.

•   Change Sensors button - will take you directly to the sensor status page for thermo-
couple usage, This helps to identify the exact issue relating to a thermocouple and take 
the appropriate action as described in the section TC Usage status screen, see “Ther-
mocouple Usage Tracking (AMS2750)” on page 420. 
If none of the thermocouples have been configured to be included in the usage tracking 
then the “Change Sensors” button will be greyed out.

•   The Cancel button - will simply cancel the dialog and return to the process screen, but 
this will not cancel any changes made in “change sensors” option.

•   The Done button - will prompt the “Start a TUS now” dialog to be displayed. Select No, 
to return to the process screen, or selects Yes to start TUS. The next screen to be dis-
played will be the start TUS note entry screen, see “Start a Survey” on page 440.

TUS Configuration - Screen 2
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TUS Survey Process screen - Middle panel
Middle section lists up to 6 setpoints that have been entered for the survey. This section
shows the currently configured soak levels.
If you only have 2 setpoints eg. 600 and 950, this would give a temperature difference of
300. Check AMS2750 spec to see if a temperature difference of 300 is allowable, if not an
additional setpoint may need to be added.
Each setpoint in the list has a tolerance width band (see table in spec)
Status shows what stage of the survey is running. 
There are four stages of the survey: Detect, Soak (unstable), Stable soak and Done. These
are shown in more detail in “During survey” on page 440.

•   Detect (blue) is when the TC’s are coming up to temperature, including any under or 
overshoot, and begins to level out around the setpoint.

•   Soak unstable (magenta) begins when the first TC’s are within the tolerance band and 
begin levelling out around the setpoint. As soon as the first TC goes into soak the set-
point turns magenta. 

•   Stable soak (yellow) is a minimum 30 minute test period of the stable TC’s. Check spec 
for stable soak time as it depends on size of oven and load and some ovens require 
longer stable soak duration. It enters this stage based on the Stability criteria that 
was set up during the AMS2750 setup.

•   Done – (Red or Green) the setpoint survey step has completed (minimum of 30 min-
utes) and recorder indicates whether that survey setpoint was successful or not.

Other colour codes are Green when the survey is complete, grey when the TUS has been
stopped and not complete and Red when a TC has failed.

•   First column - Number of the thermocouple 

•   Setpoint (Tol.) - The configured setpoint or soak level, this is the level configured for 
each soak within the AMS2750 setup configuration.
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•   Status - This shows the current status of the soak, and can be one of the following

••   Blank - A soak for the setpoint has not been started yet.

••   Detect - The first stage starts when the temperature is ramping up towards the set-
point.

••   Soak – All TC’s have entered the soak level and are in tolerance, but not yet stable.

••   Stable – All TC’s within soak and stability for less than 30 minutes, if over 30 min-
utes will show “Done”.

••   Done – A soak has been completed where all TC’s have remained within tolerance 
for at least 30 minutes after stability.

••   Failed – Indicates that stability was achieved for a setpoint but did not remain 
within the required limits for at least 30 minutes.

•   Max. TC - Shows the maximum temperature reached for a soak period whilst in stability 
and the TC that made the measurement.

•   Min. TC - Shows the minimum temperature reached for a soak period whilst in stability 
and the TC that made the measurement. In the case where more than one TC is at the 
same level the first TC to reach this level is displayed and recorded.

•   Max. TC Diff. - Shows the largest difference between the Maximum and Minimum TC’s. 
In the case where more than one TC is at the same level the first TC to reach this level 
is displayed and recorded.

•   Max. TC/SP Diff. - Shows the largest difference between the measured temperature 
and the setpoint and which TC made the measurement. In the case where more than 
one TC is at the same level the first TC to reach this level is displayed and recorded.

•   Max. Ramp Overshoot - This will monitor the maximum overshoot entering soak 
before stability is achieved and which TC made the measurement. In the case where 
more than one TC is at the same level the first TC to reach this level is displayed and 
recorded. 

•   Ramp Deviation - The total time taken for all TC’s to enter the soak from the previous 
setpoint or start of survey. It shows the first TC to get within the temperature tolerance 
eg +/- 6. This reading stops when all the TC’s are within the tolerance of the setpoint.

•   T/C lag into Soak - Shows the time difference between the first TC and the last TC 
comes into the tolerance band (hottest and the coldest). Lag is the time difference 
between the first and last TC’s entering the setpoint tolerance band.

•   Stable Soak Duration - Measures the length of time all the TC’s are with in the toler-
ance band of the setpoint. When in stable soak show the Max TC and Min TC readings 
for the entire run period. TC1-10 Diff (difference) and TC/SP Diff are also displayed.

•   Meets Class - On a successful soak period, the actual class met by the soak is shown.

The survey auto detects the next TC to test when last one has either completed or failed (out
of band width) and will carry on testing the others.

The “TC’s Stabilized” button 
This button will only be enabled (available) when a soak has all TC’s within the soak and
acceptable tolerance, pressing the button will override the stability detection and put the cur-
rent soak from “soak” mode to “stable” mode.



438 43-TV-25-41  Iss.12  GLO  March 2020  UK

TUS Survey Process screen - Lower panel
The graph will display the current state of the highest and lowest temperature sensors, as
the TUS is not running this will simply show the full scale i.e. not zoomed in to any specific
soak. 

The pens on the graph area show two thermocouples, one minimum temp and one maxi-
mum temp. When the TC’s reach the soak period the chart reconfigures and zooms in on
the setpoint area contained inside the tolerance width band. The lower panel displays digital
readings of the two TC’s, Max and Min (hottest and coldest), and a third pen displays a dig-
ital reading of the difference in temperature between the two TC’s.

It also will automatically “Zoom-in” when the temperature reaches the lower limit as defined
by the AMS2750 specification for the defined Furnace Class. So for example, if the furnace
being surveyed is defined to be a Class 2 furnace and you are doing a survey SP at 600°F,
the trend graph will switch from a full scale graph (say 0 to 1100°F) to a Zoomed in scale
that shows the configured SP ± the Furnace class limit.
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•   SP1 = setpoint 1 and SP2 = setpoint 2.

•   Time t1 = the ramp time for the first ramp

•   Time t2 = time between first TC entering soak zone and Last TC entering soak Zone for 
setpoint 1 (SP1)

•   Point P1 = The point where all TC’s are stable and lie within the SP1 Tolerance limits. 
Timer t3 starts at this point

•   Time t3 = the soak time SP1. Must be at least 30 minutes within SP1 tolerance limits

•   Value mxs1 = Maximum temperature value during the SP1 soak period.

•   Value mis1 = Minimum temperature value during the SP1 soak period.

•   Time t4 = the ramp time for the second ramp

•   Time t5 = time between first TC entering soak zone and Last TC entering soak Zone for 
setpoint 2 (SP2)

•   Value mxo2 =Maximum temperature overshoot recorded prior to P2. The value for 
mxo1 in this example would be the value of the TC at P1 as there is no measured “over-
shoot”.

•   Point P2 = The point where all TC’s are stable and lie within the SP2 Tolerance limits. 

•   Value mxs2 = Maximum temperature value during the SP2 soak period.
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Start a Survey
The start TUS button will produce the configuration confirmation wizard, see “Configure
Confirmation Wizard” on page 433

At the end of the wizard the Start TUS dialog appears. This allows you to enter 150 charac-
ters of free format notes using the SIP or a keyboard if attached, which is included in the
TUS data file and the report generated by the AMS2750 Report Generation Tool.
You can select cancel to return to the process screen, but any notes that were entered will
be lost.
When a TUS is running you will not be allowed to enter configuration i.e. when a survey is
running you cannot enter setup. The user will have to complete or abort the TUS to enter
configuration mode.
You can press the start button, this will return to the process screen and start the TUS mon-
itoring.
When the TUS is started an event will be triggered identifying this and a message will be
logged into the system events.
Warning messages may appear if a previous TUS file has not been exported. Only one TUS
file is saved in the memory.
Events can be set up to Start or Stop a TUS. See “Events (AMS2750)” on page 446.

During survey 
Once a survey has been started the TUS process screen will be set to the Running condi-
tion.
Each soak is allocated a separate status line, with all soaks being shown in this fixed format.
The system will detect when all relevant TC’s are within the acceptable soak limits and will
populate the information in the line of the relevant soak.
The “TC’s Stabilized” button will only be enabled (available) when a soak has all TC’s within
the soak and acceptable tolerance, pressing the button will override the stability detection
and put the current soak from “soak” mode to “stable” mode. 
The “Configure TUS” and “Export TUS” button will be disabled whilst a TUS is running.

Survey status
Once a TUS is started the recorder moves between three operating modes, this helps auto-
mate the process and provide feedback as to how the survey is performing. 

1.  See ““Detect” mode” on page 441.
2.  See ““Soak” mode” on page 442.

3.  See ““Stable (in soak)” mode” on page 443.
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“Detect” mode
Detect - (Light Blue) starts when the point value for the survey setpoint begins to rise.

When the recorder is in Detect phase the timers for monitoring the duration of this step will
start. At the top of the TUS screen. It will also indicate the process is “Running” along with
other status information concerning this particular survey.
The recorder is in “Detect” mode when any or all sensors are outside any of the pre-defined
soak temperatures and the point value for that survey setpoint begins to rise.
The recorder monitors all sensors in this mode checking them with each soak level, when
all sensors levels fall within one of the soaks for a qualification period of 2 minutes then the
recorder proceeds to “in soak” mode. 
The “Detect” (out of soak) mode is timed, this tracks the ramp time until “in soak” is achieved.
Temperature overshoot
Temperature overshoot is detected, logged and displayed. An overshoot is deemed as a
failure if outside the soak limits defined by the class of the furnace. 
Overshoot will be the highest value recorded for a TC after it enters the soak band but before
stability occurs. This could be a negative value if the TC does not reach the setpoint before
stability is activated.
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“Soak” mode 
Soak – (Magenta) starts when all T/C’s for the survey are within the tolerance limits for the
defined furnace class but stability period has not started.

The recorder enters this mode when all sensors have been within the soak tolerance for a
qualification period. This is based on the survey setpoint and the defined class of the fur-
nace.
The recorder switches to the second survey phase defined as the “Soak” phase. When this
happens the recorder changes the trend graph from a full scale graph to a “Zoomed-in” dis-
play. The recorder begins to check for the time it takes before all the survey inputs are within
the soak band. The amount of overshoot, if any, and the time it took to reach this first survey
setpoint. The recorder starts to monitor all sensors for stability, all sensors must remain sta-
ble for 2 minutes in order to progress to “in soak, in stability” mode. 
If any sensor falls outside of the soak tolerance, then the recorder falls back to an “out of
soak” mode. 
The time between the first and last sensors entering soak is recorded. 

TC Stabilized
A manual override of “in stability” can be performed. The T/C’s Stabilized button can be
pressed if the trend graph shows all requirements are within the defined limits to start this
stability run. This button is not active until the stability conditions have actually been met, but
once they are achieved, it allows you to start the uniformity test rather than waiting for the
pre-defined conditions to be met.



43-TV-25-41  Iss.12  GLO  March 2020  UK 443

Restart Soak
The setpoint run can be restarted if required. Under certain conditions, the AMS2750 spec
allows “bad” T/C’s to be removed from the survey and Restart Soak button provides the abil-
ity to do that. These conditions are defined within the AMS2750 spec and depends on the
quantities of T/C’s that are in the survey and their relative positions.

“Stable (in soak)” mode 
Stable – (Yellow) the actual period that the survey data is being collected.

The recorder enters this mode automatically when all sensor signals are within soak AND
have remained stable within tolerance limits for the qualification period. 
A manual override button is available only when the “in soak” mode has been present for at
least 2 minutes. See “TC Stabilized” on page 442.

A timer is started to measure the stability period achieved, this continues to count up until
the configured amount of time for the TUS has been reached. 
If at any time one or more sensors fail the stability, but remain “in soak” then the “in soak in
stability” recorded history is checked and a new “in soak in stability” time generated. If this
time is less than one minute then the mode drops back to “in soak”. 
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The recorder shows Max, Min and temperature differences for the current survey setpoint
and the lag time it took for the first and last TC to enter the soak mode. It also provides a
running record of the time that the recorder has been in the Stable mode. The Stable mode
is the actual time and reading taken to determine the uniformity of the furnace at this par-
ticular setpoint and is the temperature readings that get documented in the Survey Report. 

Done 
Done – (Red or Green) the setpoint survey step has completed (minimum of 30 minutes)
and recorder indicates whether that survey setpoint was successful or not. 

When the Stable time period specified in the recorder’s configuration has been satisfied, the
recorder will determine if the uniformity survey for that survey setpoint has passed or failed
to meet the requirements for the defined class of furnace. 
If it passes, this is indicated by setting the colour for this survey setpoint to green and indi-
cation the Status as being “Done”. It also indicates the level of the furnace class that was
actually achieved, which could be better that the class specified in the recorder set up. 
If it fails, the indication is shown as Red.
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Failure
If a sensor fails during a TUS causing a test “fail”, the recorder allows you to “disable” that
particular TC and re run that setpoint. This action is permitted under AMS2750, but the num-
ber of TC’s that can be disabled is in accordance with AMS2750, i.e. for a 9 TC test no fail-
ures are permitted. The recorder does not take into account TC position when allowing a
failed sensor to be removed, and it is your responsibility to ensure conformance with
AMS2750. 

Remove TC’s
If the TC fails (goes out of tolerance). The “Remove TC’s” button can be used to eliminate
that TC from the calculations (setpoint rerun). This will ask you which one is to be removed
and do you want to rerun.
This is to allow you to remove the “bad” T/C and redo the survey without having to replace
the T/C before repeating the run.

TUS can be stopped at any time. If there is a failure the survey carries on running the test
on the others but it is not a valid test because of the failure. All 9 TC’s would have to run
again to complete the test with no failures.
Example: 9 TC’s (+ 1 control TC) are required for an oven of a certain size. The sensors are
placed in each corner of the rectangular furnace and one in the middle. The control TC is
usually placed on the edge of the load. No failures allowed. With 10 -16 TC’s one failure is
allowed, see AMS2750 spec for details.
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Ending the Survey 
This process is repeated until each of the survey setpoints has been completed.
Select Export TUS. A TUS data file is generated with all the relevant information for the
AMS2750 Report Generation Tool to produce a survey report. 
The user is prompted to enter free format notes which is included in the TUS.
When the entire survey has been completed you can export the TUS data file to the remov-
able media. The file can be exported prior to the completion of all the survey setpoints but
those not completed would be indicated as not having been completed when the report is
generated.
The data file being exported is a completely separate data file from the recorder’s normal
saved data (name.tus). 
When loaded on the media, this data can be imported to the AMS2750 Report Generation
Tool to generate the actual hard copy Temperature Uniformity Survey report. These data
files can be saved to a folder on the PC for archival purposes but the AMS275D Report Gen-
eration Tool is require to actually open these files and to create the report. 
The recorder only archives a single TUS report in the recorder’s buffer, the files should be
archived in the PC or on a DVD for permanent record retention.
The survey ends when the user presses the stop survey button, or the survey runs for a con-
tinuous period of 72 hours (including stable time). 
A simple report is generated within the recorder that is available as with other recorder
based reports. 
An event is triggered to indicate a TUS has ended, and a message is logged into the system
message list. 

Events (AMS2750)
Two new Event Causes have been added:

•   TUS (Temperature uniformity Survey) - This will only be enabled if the AMS2750 TUS or 
TUS Process option has been enabled in the recorder credits menu. Select either Start 
or Stop TUS. When a TUS is started or stopped this can be used to trigger and effect

•   AMS2750 Timer - This will only be enabled if the AMS2750 TUS or the TUS Process 
option has been enabled in the recorder credits menu.

A new Event Effect has been added:

•   Update Tabular Readings - Triggering this event causes the tabular display to update 
and show the latest set of readings. This does not show any periodic readings, but 
shows a new line when the “add tabbed data” event effect is triggered.

For full details on Event setup see “Events Menu” on page 118.
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Audit Trail (AMS2750)
When running a TUS on the recorder the recorder does provide an audit trail of the actions
that occur during the TUS and these can be seen on the trend graph or reviewed as part of
the recorder’s Message screen. An actual message screen showing the system messages
that occurred during the TUS.

Messages

TUS Data file 
Once a TUS is stopped a TUS data file is created with all the information required for the
AMS2750 Report Generation Tool to produce a TUS report.
The data file is only available for export from the recorder to front CF, USB key or Network
Share folder (NAS), the TUS instrument is portable and stand alone and extraction of this
file via network is not a requirement. 
The .tus file contains logged data at 2 minute intervals. This is independent of the logging in
the recorder.
Configuration details, the furnace, sensor and ramp soak configuration details are included
within the file. 
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TUS Logged data
Data is logged for each sensor (pen) within the TUS, at the configured rate. The data is time
stamped and any power outages indicated within the format. 
The algorithm in the recorder is acquiring data once per sec evaluating the Max and Min TC.
The logging in the TUS is every 2 mins. The chances of the 2 minute data point recording
the highest TC reading at the same time as the recorder 1 sec data point is 1 in 120.
Looking at the recorder logged data (1 per/sec) it could show the highest temp TC at 652.3
but the TUS logged data (2 min) might miss that point and its highest recorder TC could be
651.7.
Check the recorder logged data that runs at 1 per sec to find Max & Min TC readings. TUS
logged data only logs once every 2 minutes so it will only correspond to the Max Min read-
ings for those data points.
If the logged data is set to 1 per second the readings for Max Min on the TC’s are the same
as the recorder logged data.
The same data can be logged to other pens for saving to TrendManager Suite software
for additional analysis

TUS periodic data logging
The data logging for the TUS populates a single set of readings taken from the Data item
table of the latest processing cycle, this is aligned to the top of an even minute 2, 4, 6 past
the hour for example. 
The logging runs on a TUS enabled recorder at all times so when a TUS is started the most
recently populated time can be used as the first log.
The data readings are built at the end of the relevant processing cycle on the aligned 2 min-
ute time period, they are compiled into a single record which has a total capacity for 48 in-
puts.
Each record contains a Date and time, an event indicator, 48 readings and a CRC.
A logged data file is generated on internal SD card, this provides the storage for the full TUS
logged data, and will contain only the logged data.

TUS Soak data
The soak information is maintained in a single NV SRAM record, this stores all information
relating to Max, Min, deviation and timers for all 48 channels. Only the active channels are
populated.
The information will be built up over the period of the ramp/soak. Once a soak have been
completed the soak record will be saved to a soak data file.
The soak data file will hold a maximum of 6 soaks and will be pre-generated on the internal
SD card in the root directory.

Power loss during TUS 
If power is lost during TUS, the TUS resumes when power is re-applied if the power outage
has been less than 20 minutes, a power outage of more than 20 minutes automatically stops
the TUS when power is re-applied. 
If power is lost during TUS and is less than 20 minutes then the TUS automatically resumes,
the data is marked that power was lost and the duration for which it was lost. 
If power is lost during TUS and TUS is resumed, any uncompleted soak is reset.
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Passwords (AMS2750)
The GR Series recorders provides full password system to comply with 21CFR Part 11. 50
Users with unique ID & Password, time-outs, expiry of passwords, password definitions and
audit trail information. 

•   Extended Security and Password Capabilities

•   Provides security to recorder functions, audit trail of actions

•   Password expiration, reuse and password customisation

•   21CFR Part 11 compliant

For full information on the password system and setup, “Section 5:Security” on page 217

When passwords are enabled in the recorder these are the areas that are password protect-
ed.
TUS Screen
The TUS screen can be password protected, if passwords are enabled in the recorder, to
prevent unauthorized individuals from starting the TUS. The TUS screen provides controls
for the operator that allows them to take some actions relative to the actual data collection
process. 
Configuration and Start/Stop buttons on the TUS screen
The Configure TUS and Start/Stop buttons are only available when a TUS is not running. If
passwords are enabled in the recorder these buttons are password protected. This will re-
strict unauthorized access to start/stop and configure the TUS. 
Thermocouple Usage
Pressing the “configure” button will prompt for a password if passwords are enabled in the
recorder. Thermocouple usage tracking is shown as a status screen within the recorder. It
shows the current status of the thermocouple within the furnace in process mode.
Process mode
You can reset the date/time for SAT or TUS, providing another new target time/date for the
timers. Upon reset a message will be logged into the system message list. If enabled this is
password protected for tracking.
Timer reset dialog
When a SAT, TUS, Instrument Cal or Control TC button is pressed they will be challenged
to enter user name and password if passwords are enabled. This is to restrict unauthorized
access when resetting new dates.
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TrendManager SuiteSoftware (AMS2750)
Refer to the TrendManager Suitesoftware manual (43-TV-25-11) for full details on
AMS2750 functionality.
AMS2750 includes

•   Process or TUS Mode selection in hardware wizard setup

•   Furnace configuration for Process and TUS modes

•   Setpoint and Stability configuration for TUS mode

•   Event Cause to set TC Timers or Alert Timers and Event Cause to Start/Stop TUS. 

Screen Designer (AMS2750)
Tabular mode canned screen are configurable from within Screen Designer 
The TUS process screen is not accessible from within Screen Designer, this is a fixed
screen that is always within a TUS enabled DR Graphic & Multitrend GRrecorder.
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AMS2750 Report Generation Tool
The AMS2750 Report Generation Tool is a stand alone software package and operates in-
dependently of the TrendManager Suite software. The AMS2750 Report Generation Tool
is used for generating a TUS report, using data from the recorder. The AMS2750 Report
Generation Tool also provides the ability to produce a SAT template report for manual entry
or populated within the tool. 

Overview
TUS reports are generated using the self contained data file from the recorder and is out-
putted in PDF format for printing and sign off. 
Data files generated by the recorder are imported directly from the SD card or USB key
plugged into the PC, or Network Share folder (NAS). There is no facility for remote commu-
nications. 
SAT report templates can be generated by the tool from fixed format, the templates can be
stored for re-use by furnace. 
SAT report templates can be output to PDF and printed for users to fill in manually. 
SAT reports templates can be filled out within the AMS2750 Report Generation Tool to pro-
duce a completed SAT report, the reports can be exported in PDF format for printing and
sign off. 
Once a completed TUS or SAT report has been generated you can save it in a location of
your choice for easy retrieval. 
You are able to save the completed SAT or TUS report (in PDF format) to a specified direc-
tory/drive. 
The reporting tool is currently only available in English. 

Installation
The Report Generation Tool is a stand alone application that is installed separately from the
TrendManager Suitesoftware, and requires a separate code to enable its use; this will be
supplied with the software.
The software is compatible with Windows 7 (32 and 64 bit - Professional, Enterprise and Ul-
timate Edition), Windows 8 and Windows 2008, 2012 and 2016 Server.
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Additional install

Adobe Reader
The AMS2750 Report Generation Tool generates files in PDF format that you can view and
print on the same PC as the AMS2750 Report Generation Tool.
The installer shall prompt you to install a compatible version of Adobe Reader if it is not al-
ready installed.
If Adobe Reader is required you will be prompted to begin installation. An installable version
is provided on the product envelope.
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Introduction
This document provides information regarding AMS2750 Report Generation Tool user inter-
face and will help you in understanding how this application works and what the various
screens are. 
This application is used to create TUS and SAT Reports based on the AMS275 standard.
Reports will be created in PDF format.

Splash Screen
This is the first screen that appears when you run the application. It remains on screen for
around one second and then disappears. This indicates that AMS2750 Report Generation
Tool application is about to start.

Report Tool User Interface
When the tool opens it will be blank. At the top are two tabs labelled Reports and Help.

Reports tab - select to create a TUS report or a SAT report using the creation wizard. The
Browse Logo option is here so you can select a logo to use as a header on your report. 
Exit will produce a question asking if you want to close the application, Yes will close the
application.
Help Tab - this opens the Help menu and the About sub menu gives version information of
the application. 
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Browse Logo..
You can insert your own company Logo/image which will appear on the top of every page
of the generated report. A new folder “Images” will be created after you select “Browse Lo-
go…” and be stored along with the application. When you use a logo it will be stored in this
Images folder for future use.
You can select any logo image so long as it is either .bmp or.jpg format. It should not be any
bigger than 14mm (0.55”) height) x 63.5 (2.5”) width. Ideal dimensions in pixels are 81x81,
96x96, 300x300.
When the first report with new logo is created, Honeywell.jpg will be saved in “images” folder
as a backup for future.
 After selecting any logo, another file with name logo .jpg will be created and placed in the
images folder. This logo will be used for subsequent reports until user selects another im-
age. If you select logo.jpg again from the Images folder, a message will appear informing
you that this file is already selected and prompting you to select another if this one is no
longer required.
A backup copy of the Honeywell logo will always be kept at this location with name “Honey-
well.jpg”. This can be used at any time to re-use the logo again in the report.

Add a Logo
Select Browse Logo.. and browser the window will open. 
Go to where your logo is located and select it by clicking on Open. 
This logo will now appear on the top of every page of the generated report. The logo select-
ed will be placed automatically into the Images folder an become the default for subsequent
reports until another is selected. 
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SAT Report Wizard
When you select the SAT Report menu option the wizard will be started. This will help cre-
ation of SAT Report.

Step 1 – Obtain information
This information will be printed on the SAT report.

•   Oven Name/ID - enter the name or ID of the furnace or oven

•   Control Sensor - enter an identifier for the Control Sensor

•   Manufacturer - enter Manufacturer of the furnace or oven

•   Tolerance - of the furnace or oven

•   Location - enter the location of the company site

•   Oven Class - Refer to AMS2750

•   Procedure number - enter a procedure number for the SAT, where applicable

•   Additional Comments - Add any comments to appear on the report

If the SAT test is not performed In house

•   enter - SAT Calibration Company Name 

•   enter - SAT Calibration Company Representative

Generate PDF - This will start process of generating SAT Report PDF.

Cancel - Shows message box “Do you like to exit SAT Report Wizard?” If user selects Yes
then wizard will be cancelled.
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Step 2 – Obtain location to save SAT Report PDF
This screen helps in obtaining the location to save PDF file. Reports can be saved on your
local PC, remote machines or on any external devices attached with the machine. Reports
can be saved only in the PDF format. 
.

An egg timer message is produced informing you that the report is being created.

When the report is created a message is produced informing the report has been success-
fully created and shows the path location to where the file is now saved.
Once the report is created, if appropriate version of acrobat reader is installed then user will
be prompted with the message box “Would you like to open/print the generated report?” If
user selects “Yes” then report will be opened with installed Acrobat Reader.
The SAT report is complete
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SAT Report example
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TUS Report Wizard
When you select TUS Report menu option the wizard will be started. This will help creation
of the TUS Report.
Appropriate fields such as Instrument Info, Site Info and Furnace layout image are pre-pop-
ulated with previously entered furnace information if the furnace ID of the currently loaded
TUS data file is found to match a previously stored furnace ID. Where no stored information
is found the relevant fields will be left as default (usually blank). 

Step 1 – Select TUS file
TUS File Location - Enter the TUS file location/ file path or use the browse button to locate
the TUS file required to create a TUS report. The file extension for the data file is .tus.
The Next button will validate the TUS file location and move you on to the next screen.
The Cancel button shows a message box “Do you like to exit TUS Report Wizard?” If Yes
the wizard is cancelled. 
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Step 2 - Certificate and Procedure Number

Please enter the Report Reference Number for this completed TUS.
Please enter the procedure number used for this TUS process.
Next Survey Due Date (Editable MM/DD/YYYY) - This field is derived from the TUS data
file, using the fields: Instrument type (A to E), Material Type (Parts or Raw Material) and Fur-
nace class. Calendar select button is available.
If the next Next Survey Due Date is past the Survey date, a warning box will appear “Next
Survey date should be greater than current date”, this will be prompted when “Next” is se-
lected.
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Step 3 Recorder Certificate Information
This refers to the recorder calibration certificate.
Please enter Calibration Certificate number of the test recorder used to complete the
TUS
Enter Certificate Expiry Date (MM/DD/YYY) - enter the expiry date of the Recorder Cali-
bration Certificate.
If the survey date is past the certificate expiry date, a warning box will be prompted when
“Next” is selected. The message says “Certificate Expiry date is past the survey date, would
you like to continue?”. The generated report shall also highlight the expired date.
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Step 4 – Furnace Instruments 
Instruments 1 to 5
There are five instrument information boxes available associated with the furnace/TUS. All
the screens are the same as shown here.
Enter the Furnace instrument information, including the instrumentation associated with the
furnace, such as the Temperature controller, Recorder etc.

Purpose - what is it used for a part or raw material.
Asset Tag - enter for the instrument
Model ID - Model number of the instrument
Serial Number - Serial number of the instrument
Cal. Certificate No, - Calibration certificate number for the furnace/instrument
Cal. Due Date (MM/DD/YYY) - If date is valid then it is compared with Survey Date and if
the date is past the survey date then message box will be shown that “Calibration Due Date
is past the Survey Date, would you like to continue?”
The number of instrument boxes to be completed depends on the furnace class and the in-
strumentation used on the furnace, complete as many as required based on AMS2750.
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Step 5 Furnace Comments
Enter the serial number for the furnace or oven.
Allows you to enter any general comments concerning the furnace; these will be included in
the report.
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Step 6 Site Information
Enter the Customer Name, Location Address and Contact Name that will be entered onto
the report.
Please enter the name of the Survey Testing Company if the survey is not performed in-
house. If the survey is performed in house this field can be left blank. Customer specific Pro-
cess information can be entered for Job Name, Customer Name and Comments.
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Step 7 Furnace Thermocouple Positioning
This screen is used to show the positions of thermocouples inside the furnace. This will de-
fault to the image of 9 thermocouples rectangular/square. The down arrow will provide more
options for commonly used layouts found for survey layouts. 
These are static bitmap images and cannot be changed; care needs to be taken to make
sure that the position of the T/C as positioned in the furnace matches the diagram.
Add and references or comments in “Add Notes”. These will appeatr in the TUS report.
Alternatively you can upload your own “Custom” layout (graphic image).

Default layouts include:

•   9 thermocouple rectangular/square

•   5 thermocouple rectangular/square

•   5 thermocouple cylindrical

•   9 thermocouple cylindrical (A)

•   9 thermocouple cylindrical (B)

Add Notes - Allows the user to add furnace identification details or other notes related. This
will reflect in TUS Report.



43-TV-25-41  Iss.12  GLO  March 2020  UK 465

Add Custom - Allows user to add custom images. The TC Positioning Layout Form will be
displayed, see “TC Positioning Layout Form” on page 465. Custom images are the re-
sponsibility of the user and the AMS2750 Report Generation Tool will notify you if the image
fails to meet certain requirements ie. file type, size limitations.
Remove Custom Button - This button remains enabled for only custom images. If this but-
ton is pressed it removes the selected image from the database.

TC Positioning Layout Form
When “Add Custom” button is used the TC Positioning Layout box appears so you can up-
load your own image.
Enter the Layout name and then select the “Upload Image” button
Upload Image - Once image is selected it will be shown in Thermocouple Layout image box.
Image should be in BMP or JPEG format. Supported image size is around 260 x 250 pixels.
If the image is not supported then Error icon is shown besides the “Thermocouple Layout
image” label.
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Step 8 - TUS Offset Information
These are offsets information; “As Found” and “As Left”, in which customer would put into
the controller to create a bias if they needed to do.
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Step 9 – Plot Readings Form

Start the graph plot for each Setpoint, when TC’s are within “X” Deg of the Setpoint -
This indicates that it will only start the readings table and graph once all thermocouples are
within “X” degrees of setpoint. For example: A setpoint is at 100 Deg C and you enter 30
then it will start plotting when all thermocouple readings reach to 70 Deg C. This does not
affect the data in the TUS file, only the data being graphed for the report.
Time to show readings once stability reached “X” Minutes - This is to allow only spec-
ified period of recorded data to be in tabular form after TC’s are defined as “stable” or until
the temperature moves outside the range detailed. For example “Only 30 minutes of data
shall be in tabular form once stability has been reached”
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Step 10 - Results and Affirmation
This screen summarises each setpoint temperature result by stating which furnace class it
met during the TUS, and prompts you to enter general survey comments, and an affirmation
field where you will make the statement as to whether the survey is a pass or fail.

TUS Test Complies with: AMS 2750 or other processing specifications. Enter any other
compliance required to additional specifications (e.g. Mil-6875, BAC-5621, etc.)
Enter any text required into the General Survey Comments & Affirmations field. 
Enter the name of the Authorized Person who is creating the TUS report.
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Step 11 - Save TUS Report
This screen helps in obtaining the location to save the PDF file. Reports can be saved on
your local PC, remote machine or on any external devices attached with the machine. Re-
ports can be saved only in the PDF format. 

An egg timer message is produced informing you that the report is being created.

When the report is created a message is produced informing the report has been success-
fully created and shows the path location to where the file is now saved.
Print TUS Report
Once the report is created, if appropriate version of acrobat reader is installed then user will
be prompted with the message box “Would you like to open/print the generated report?” If
user selects “Yes” then report will be opened with installed acrobat reader tool.
The TUS report is complete
A final dialog appears asking if you wish to exit the application
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Header and Footer report information
The header and footer information that is auto-displayed on the report includes:

Header

•   Report Reference Number

•   Customer Name or Reference

•   Furnace Tag, Name or Reference

•   Logo option

Footer
The Footer information includes:

•   Page Number of total number

•   Report Generated by ** TUS Report Tool”
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TUS Report - Example
The next few pages show selected pages from a sample test TUS report 



472 43-TV-25-41  Iss.12  GLO  March 2020  UK

Sample pages taken from a test TUS report
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Sample pages taken from a test TUS report.
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Sample pages taken from a test TUS report.
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Sample pages taken from a test TUS report.
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Sample pages taken from a test TUS report.
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Sample pages taken from a test TUS report.
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Sample pages taken from a test TUS report
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