SECTION 5.0

OPERATION OF THE AUTOPROMPTER

5.1
ROUTINE OPERATION

After power-up and display of Main Menu #1, the AutoPrompter automatically performs the following:

1.
The last active FPI, RTD and printer installation options and printer configuration parameters are established.

2.
Last active pressure units are set.

3.
Last active reference pressure mode is set.

4.
Last active piston/cylinder data set is selected.

5.
Last active mass data set is selected.

6.
FPI calibration coefficients are activated.

7.
RTD calibration coefficients are activated.

8.
Environment parameters are restored.

9.
Clock date and time are restored.

10.
Temperature is set to 'unstable'.

11.
'Floating' status is set to 'not floating'.

If a 'Memory ERROR' or 'Memory RECOVERED' message is displayed at power-up, refer to Sections 4.2.3 (Self-test) and 4.3 (Initial Configuration of Parameters) for appropriate action to take.

Appendix A provides a detailed diagram that shows access and interaction between various AutoPrompter menus.  The keys required to select the menus are illustrated on the diagram.

Appendix B provides a reference of example displays of most main and sub menus. 

IMPORTANT:  After the AutoPrompter has been powered up and the first MAIN MENU has been displayed, the user should inspect the system configuration parameters, environment parameters, active piston/cylinder set number and active mass set number to ensure that the AutoPrompter is properly configured.  Improper parameters and settings will result in invalid pressure generation and pressure measurement.

NOTE:  When making calculations, the AutoPrompter automatically detects division by zero.  Should this occur, the AutoPrompter will beep sharply.  The user should check all environment parameters and data in the active piston/cylinder and mass sets for valid values.  As an example, a local gravity of 0.0 will cause division by zero in the pressure-to-mass equations.

5.2
MAIN MENU OVERVIEW

5.2.1
MAIN MENU #1

Main Menu #1 is displayed:

1.
At power-up.

2.
By pressing the F2 or CLR keys while in Main Menu #2.

3.
By pressing the F1 or CLR keys while in a submenu of Main Menu #1.

An example of Main Menu #1 is:

	1-GENERATE  4-DISPLAY PARA    MAIN MENU

2-MEASURE   5-SELECT P/C  -0.012IN/21.8c

3-SET UNITS 6-SELECT MC P/C:  1   MS:  1

Ref Press:  GAGE     Unit: psi       1/2


where:

1.
The active reference pressure mode is 'GAGE'. An alternate  pressure reference is absolute expressed in microns of Mercury (uHg).

2.
The active pressure unit is 'psi'.  Up to 15 pressure units are available.

3.
'1/2' in the lower right corner indicates that screen 1 of 2 screens is active.  To access screen 2, press the F2 key.

4.
'-0.012in' refers to the current float position (with respect to mid-float of 0.000 in).  Units are user-selectable as 'in' (inches) or 'cm' (centimeters).  If the FPI sensor is NOT INSTALLED, then this field is blanked.

5.
'21.8C' refers to the current temperature of the deadweight gage in degrees C.  If the temperature is unstable, then the 'C' will be replaced by a 'U'. If the RTD Sensor is not installed, then this field must be set by the user.

6.
'P/C: 1' indicates that piston/cylinder data set #1 is currently active.  Up to 6 piston/cylinder data sets are available.

7.
'MS: 1' indicates that mass data set #1 is currently active.  Up to 2 mass data sets are available.

From Main Menu #1, the user can select submenus or alternate actions by keying the following:

1  -
Selects 'Generate Pressure' function (Section 5.3).

2  -
Selects 'Measure Pressure' function (Section 5.4).

3  -
Allows the user to select one of fifteen units of pressure (Section 5.5).

4  -
Activates the 'Display Parameters' submenu (Section 5.6).

5  -
Activates the 'Select Piston/Cylinder Set' submenu (Section 5.7).

6  -
Activates the 'Select Mass Set' submenu (Section 5.8).

7  -
Even though not displayed on Main Menu #1, the user can activate the 'Set Parameters' submenu of Main Menu #2 (Section 5.9).

F2  -
Advance to Main Menu #2.

F3  -
Key in the reference pressure.  This key is active only if the current reference pressure mode is absolute.

F4  -
Key in the temperature.  This key is active only if the RTD temperature sensor is not installed.

5.2.2
MAIN MENU #2

Main Menu #2 is displayed:

1.
By pressing F2 while in Main Menu #1.

2.
By pressing F1 or CLR keys while in a submenu of Main Menu #2.

An example of Main Menu #2 is:

	7-SET PARAMETERS               MAIN MENU

8-CALIBRATE SENSORS       -0.012IN/21.8c

9-CONFIGURE SYSTEM      P/C:  1   MS:  1

                                     2/2


where:

'2/2' in the lower right corner indicates that screen 2 of 2 screens is active. 

From Main Menu #2, the user can select submenus or alternate actions by keying the following:

7 -
Activates the 'Set Parameters' submenu (also accessible from Main Menu #1).  Refer to Section 5.9. 

8  -
Activates the 'Calibrate Sensors' submenu (Section 5.10).

9  -
Accesses the 'Configure System' data entry screens (Section 5.11).

F1  -
Return to Main Menu #1.

F4  -
Key in the temperature.  This key is active only if the RTD temperature sensor is not installed.

CLR -
Return to Main Menu #1.

The following sections discuss the access and operation of selections from each main menu. 

5.3
GENERATE PRESSURE (ACCESSED FROM MAIN MENU #1)

5.3.1
INITIALIZATION REQUIREMENTS

The following parameters must be established by the user prior to accessing the 'generate pressure' function.  To the right are listed appropriate sections of the manual for displaying or modifying the parameters:








DISPLAY

MODIFY



PARAMETER


SECTION

SECTION

1.  System configuration options

5.11


5.11

2.  Active pressure units


5.5


5.5

3.  Active piston/cylinder set


5.6.1, 5.7

5.9.1

4.  Active mass set



5.6.2, 5.8

5.9.2

5.  Environment parameters


5.6.3


5.9.3

a.  reference pressure

b.  gas and/or oil pressure heads

c.  gas and/or oil mediums

d.  local gravity

e.  air density

f.  float position units

6.  Current date and time


5.6.4


5.9.4

7.  RTD temperature calibration

none


5.10.1, 5.10.2

8.  FPI float position calibration

none


5.10.3

The 'active' pressure unit is the unit last selected by the user from the 'Set Units' option of Main Menu #1.  The active pressure unit is displayed on the bottom line of Main Menu #1.

The 'active' piston/cylinder set is the set indicated on Main Menu #1 (and #2) as 'P/C: x' where 'x' ranges from 1 to 6.

The 'active' mass set is the set indicated on Main Menu #1 (and #2) as 'MS: x' where 'x' is either 1 or 2.

5.3.2
DESCRIPTION OF THE 'GENERATE PRESSURE' FUNCTION

The 'generate pressure' function is accessed by pressing '1' from Main Menu #1.  Prior to selecting this function, the user must initialize various parameters. These parameters are discussed in Section 5.3.1.

During 'generate pressure', the AutoPrompter converts a user-specified pressure at the device under test to its mass equivalent.  The active mass set and active piston/cylinder set are scanned.  A list of appropriate mass IDs (identifications) are generated.  The user then loads the masses identified by their IDs onto the deadweight gage.  This generates the desired pressure.

The mass equivalent is corrected for deadweight gage temperature, oil and/or gas pressure heads, local gravity and air density.  Refer to Section 2.4 (Pressure Generation and Measurement) for a list of  correction factors.

The user should use the following basic steps to generate a pressure to the device under test:

1.
Select the 'generate pressure' function from Main Menu #1. 

2.
Type in a desired pressure or accept the displayed pressure value.  Press the ENTER key.  Refer to Section 5.3.3

3.
Load the main and gram masses calculated by the AutoPrompter onto the deadweight gage.  Toggle the gram mass to OFF by pressing RUN if you do not want to handle gram masses.  Refer to Section 5.3.4 (Loading the Main and Gram Masses).

4.
Press ENTER when the masses have been loaded.  The Graphics Screen will be displayed.

5.
Press the ENTER key when the pressure is stable.  Refer to Section 5.3.5 (Achieving System Stability).  The float position should be within æ 0.152 cm (æ 0.060 in) of mid-float.

6.
Accept the final pressure.  Alternatively, key in the reference pressure if in absolute mode.  Acquire the pressure reading of the device under test.  Type this value into the AutoPrompter.  Refer to Section 5.3.6 (Acquiring a Reading from the Device Under Test).

7.
Print a report if a printer is connected.  Refer to Section 5.3.7 (Printing the Results).

NOTE:  The sleeve mass (mass #1) and FPI sensor must be installed for proper indication of float position, piston sink rate and 'floating' status.  Some deadweight gages also require an additional mass to be installed.

5.3.3
ENTERING THE DESIRED PRESSURE

Upon selecting the 'generate pressure' function from Main Menu #1, the following screen is displayed:

	Pressure: x.xxxxxxxe+01 unit    GEN PRES

Mass:

RUN-g mass ON:


where:

1.
'x.xxxxxxxe+01' represents a pressure value.

2.
'unit' represents the active pressure unit (example: psi).

3.
'ON' tells the AutoPrompter to calculate and display the and additional gram masses required to generate the desired pressure.  This state can be toggled between ON and OFF by pressing the RUN key.  When OFF, the gram mass is set to '0.000'. 

The user can:

1.
Exit to Main Menu #1 (with CLR or F1).

2.
Accept the current pressure value by pressing ENTER in the 'Pressure?' field.  The AutoPrompter will calculate and display the masses required to generate the pressure.

3.
Input a new pressure value or edit the current pressure value in the 'Pressure?' field.  Upon pressing ENTER, the AutoPrompter will calculate and display the masses required to generate the pressure.

4.
Press RUN to toggle the gram mass state between ON and OFF.  When the user toggles the gram mass state to OFF, the AutoPrompter automatically adjusts the desired pressure for the reduction in mass.  This 'new' desired pressure, however, is not displayed on the current screen but is displayed in a future screen.  Refer to Section 5.3.5. 

5.
If the reference pressure is absolute, then press F3 to enter the reference pressure.

6.
If the RTD sensor is not installed, then press F4 to enter the temperature of the deadweight gage.

Upon pressing ENTER from the 'Pressure?' field, the AutoPrompter automatically measures the temperature of the deadweight gage.  The pressure value is converted to main and gram masses for the active piston/cylinder and mass sets. 

If the pressure cannot be converted by the AutoPrompter then the following message will be displayed on the third line:

'Incorrect pressure. Press ANY key ...'

This message will be displayed, for example, when the user enters a pressure value that is less than the minimum pressure generation capability of the deadweight gage.  Upon pressing a key, the user is prompted for a new pressure value. 

5.3.4
LOADING THE MAIN AND GRAM MASSES

If the pressure value entered by the user is valid, the following screen is displayed:

	Pressure:  x.xxxxxxxe+01 unit   GEN PRES

Mass:  xx.xx-yy.xx

RUN-g mass ON:  xxx.xxx g    ENTER-Ready


where:

1.
'xx,xx-yy,xx' represents the 'main' mass identification (ID) list from the active mass set.  This list can span up to two lines.  'xx' represents an individual mass ID.  'xx-yy' represents main mass xx through main mass yy. 'Main' is used to distinguish the larger masses from the smaller 'gram' masses.  Main masses are indicated as 'Mass' on the display.  Gram masses are indicated as 'g mass' on the display.

2.
'ON' tells the AutoPrompter to calculate and display the additional gram masses 'xxx.xxx g' required to generate the desired pressure.  This state can be toggled between ON and OFF by pressing the RUN key.  When OFF:

a.
The gram mass is set to '0.000'.

b.
The desired pressure is recalculated from the main mass for use in the next screen (Section 5.3.5).

The user can:

1.
Press CLR to exit to Main Menu #1.

2.
Press F1 to re-enter the desired pressure.

3.
Press RUN to toggle the gram mass state between ON and OFF.

4.
Load the main masses indicated by the mass IDs onto the dead weight gage.

5.
Load gram masses equivalent to the displayed 'xxx.xxx g' mass onto the deadweight gage.

6.
If the reference pressure is absolute, then press F3 to enter the reference pressure.  New mass IDs and gram mass are calculated and displayed.

7.
If the RTD sensor is not installed, then press F4 to enter the temperature of the deadweight gage.  New mass IDs and gram mass are calculated and displayed.

8.
Press ENTER when all requested main and gram masses have been loaded on the deadweight gage.

The masses, after being displayed, are not automatically recomputed due to a change in the temperature (except in the case when the temperature sensor is not installed and the user keys in a temperature value).  If the user wants to recompute the mass values, press F1 followed by ENTER.  The masses will be updated for any temperature change that has occurred.

CAUTION:  The user must load the indicated main and gram masses on the deadweight gage prior to pressing ENTER.  Failure to do so can result in substantial error in pressure generation to the device under test.

5.3.5
ACHIEVING SYSTEM STABILITY

Upon pressing ENTER after loading the main and gram masses, the following Graphics Screen is displayed:

	RUN=calc: x.ccccccce+01 unit    GEN PRES

RRRRRRRR ss.s

  +       +    v   +       +          +

-150     -60       0    60 T.TT      150


where:

1.
'ff.fff', 'tt.t' and 'RRRRRRRR'  represent float position, temperature and 'floating' status.

2.
'ss.sss' represents piston sink rate and is discussed in Section 2.7 (Measurement of Sink Rate).

3.
The values on the bottom line represent float position window limits, in the same units as 'ff.fff', and are multiplied by 1000.  (Example: -150 on the bottom line represents a float position of -0.150 inch if float position is defined in units of inches.)

4.
'V' represents a float position pointer that slides left and right relative to the current float position 'ff.fff' and  the values on the bottom line.

5.
'x.xxxxxxxe+01' represents the calculated pressure.  On entry to the Graphics Screen, this value represents the desired pressure value while at mid-float (float position of 0.0).  When RUN is pressed, or after 15 seconds, this value is updated for:

a.
The small pressure head due to the piston not being at mid-float and;

b.
Any temperature change since the last pressure update.

6.
'T.TT' on the bottom line represents a 15-second countdown timer.  At zero, the pressure value is updated and the timer is restarted.

NOTE:  The float position window limits and units are user-adjustable.  Refer to Section 5.9.3 (Set Environment Parameters) for complete details on configuring these values.  Recommended Settings are 0.381 cm (0.150 in) or 0.152 cm (0.060 in).

During the display of this screen, float position, deadweight gage temperature, piston sink rate and 'floating' status are continually displayed.  The pressure value is updated both on user request and once every 15 seconds.

The user can:

1.
Press CLR to exit to Main Menu #1.

2.
Press F1 to return to the previous screen. 

3.
Press F3 to  edit the reference pressure if absolute mode is active.  The pressure will then be recalculated.

4.
Press F4 to edit the temperature (only if the RTD sensor is not installed).  The pressure will then be recalculated.

5.
Press RUN to recalculate the pressure for any recent temperature or float position changes.

6.
Press ENTER when the deadweight gage and system and stable and the float position reading is between -0.152 and 0.152 cm (-0.060 to +0.060 in).  The AutoPrompter will advance to the screen identified in the following section.

IMPORTANT:  At times the user may wish to generate a pressure below the sleeve mass pressure.  In that case the sleeve mass is removed, the float position readout exceeds 0.635 cm (0.250 in) and the float position readout is no longer valid.  The user must determine mid-float by visual alignment of external scribe lines or by some other technique described  in the deadweight gage manual.  However, the AutoPrompter can still be used to calculate the pressure value for changes in temperature, reference pressure, etc.

To remove the correction due to the internal pressure head if a reading is not taken at mid-float, the AutoPrompter calculates the pressure as if the piston were at mid-float whenever the float position is greater than 0.635 cm (+0.250 in).

5.3.6
ACQUIRING A READING FROM THE DEVICE UNDER TEST

Upon pressing ENTER from the Graphics Screen, the AutoPrompter corrects the calculated pressure for any last second deadweight gage temperature changes.  The user should immediately acquire the pressure reading of the device under test.

If in gage mode, the following screen is displayed:

	Pressure: x.xxxxxxxe+01 unit    GEN PRES

Ref Pres: GAGE

ENTER-accept  CLR-exit  RUN-next


If in absolute mode, the following screen is displayed:

	Pressure: x/xxxxxxxe+01 unit    GEN PRES

Ref Pres: xxx uHg

ENTER-accept  CLR-exit  RUN-next


The user can:

1.
Press F1 to return the AutoPrompter to the Graphics Screen.

2.
Press CLR to return the AutoPrompter to Main Menu #1. 

3.
Press RUN to start the 'generate pressure' sequence over.

4.
Press ENTER to accept the pressure value and the reference pressure as displayed.

5.
Edit the reference pressure value (if in absolute mode) and then press ENTER to accept the pressure value and the new reference pressure.

After pressing ENTER, the user is requested for the reading of the device under test.

After entering the reading of the device under test, the following is displayed:

	Pressure:  x.xxxxxxxe+01  unit  GEN PRES

Reading?0.0000000e+00     unit

Diff.:x.xxxxxxx           unit

F3-prt Heading F4-prt Report    RUN-next


The pressure computed by the AutoPrompter (and generated by the deadweight gage system) is subtracted from the pressure reading of the device under test.  This difference (denoted by 'Diff.') is then displayed.  The difference will be positive if the reading of the device under test is greater than the pressure computed by the AutoPrompter. 

The user can:

1.
Press F1 to reenter the reading of the device under test.

2.
Press F3 to print a heading to the data report on an installed printer.

3.
Press F4 to print a data report on an installed printer.

4.
Press RUN to start the 'generate pressure' sequence over.

5.
Press CLR to exit to Main Menu #1.

5.3.7
PRINTING THE RESULTS

With a printer installed, the user can press function keys F3 or F4 to print a report.  F3 prints a heading to the data report.  F4 prints the data report.

The following is an example of the report heading initiated by pressing key F3:

CALIBRATION REPORT

Device Under Test:______________________Model:____________S/N: _______

Standard:
Ruska Piston/Cylinder Model:
xxxx-xxx
S/N: xxx-xxx


Ruska Mass Set Model:
xxxx-xxx
S/N: xxxxxx

Environment:
Ref. Pressure:
GAGE
Date: mm-dd-yy


Gas Pressure Head:
xxx.xx in
Time: hr:mnÿ   



Oil Pressure Head:
xx.xxx in



Air Density:
x.xxxxx g/cm^3



Local Gravity:
xxx.xxx cm/sec^2

Calibration performed by:_____________________________________________


NOTE:  If the 'form feed' option is ENABLED, then a form feed is sent to the printer prior to printing the report heading.  To enable or disable the form feed option, refer to Section 5.11 (Configure System).

The following is an example of the 'generate pressure' data report initiated by pressing key F2:




Applied Pressure:
x.xxxxxxxe-xx unit
mm-dd-yy



Acquired Reading:
x.xxxxxxxe-xx unit
hr:mn



Difference:
x.xxxxxxxe-xx unit

where:

1.
'mm-dd-yy' is the current month-day-year.

2.
'hr:mn' is the current hour and minute.

The AutoPrompter automatically date/time stamps the printed report.


CAUTION:  The user should press key F3 or key F4 to print a report only if the AutoPrompter's printer parameters are properly configured (see Section 5.11).  When a printer is not cabled to the AutoPrompter, the printer installation parameter should be set to NOT INSTALLED.

5.4
MEASURE PRESSURE (ACCESSED FROM MAIN MENU #1)

5.4.1
INITIALIZATION REQUIREMENTS

The following parameters must be established prior to accessing the 'measure pressure' function.  To the right are listed appropriate sections of the manual for displaying or modifying the parameters:








DISPLAY

MODIFY

 

PARAMETER


SECTION

SECTION

1.  System Configuration options

5.11


5.11

2.  Active pressure units


5.5


5.5

3.  Active piston/cylinder set


5.6.1, 5.7

5.9.1

4.  Active mass set



5.6.2, 5.8

5.9.2

5.  Environment parameters

a.  reference pressure

b.  gas and/or oil pressure heads

c.  gas and/or oil mediums

d.  local gravity

e.  air density

f.  float position units

6.  Current date and time



5.6.4


5.9.4

7.  RTD temperature calibration


none


5.10.1, 5.10.2

8.  FPI float position calibration


none


5.10.3

The 'active' pressure unit is the unit last selected by the user from the 'Set Units' option of Main Menu #1.  The active unit is displayed on the bottom line of Main Menu #1.

The 'active' piston/cylinder set is the set indicated on Main Menu #1 (and #2) as 'P/C: x' where 'x' ranges from 1 to 6.

The 'active' mass set is the set indicated on Main Menu #1 (and #2) as 'MS: x' where 'x' is either 1 or 2.

5.4.2
DESCRIPTION OF 'MEASURE PRESSURE' FUNCTION

The 'measure pressure' function is accessed by pressing '2' from Main Menu #1.  Prior to selecting this function, the user must initialize various parameters.  These parameters are listed in Section 5.4.1.

During 'measure pressure', the user loads weights onto a deadweight gage to balance the pressure between the deadweight gage and the device under test.  The AutoPrompter converts loaded masses to their pressure equivalent, corrects the pressure and displays the pressure required to balance the pressure of the device under test (at the reference plane of the device under test).

The AutoPrompter automatically corrects the pressure for deadweight gage temperature, oil and/or gas pressure heads, local gravity and air density.  Refer to Section 2.4 (Pressure Generation and Measurement) for a list of correction factors.

The user should use the following basic steps to 'measure' a pressure at the reference plane of the device under test:

1.
Select the 'measure pressure' function from Main Menu #1.

2.
Apply main and gram masses to balance the pressure at the device under test.

3.
Monitor the float position, piston sink rate and temperature to determine system stability. 

4.
Press ENTER when the system is stable.

5.
Type in the applied main mass IDs and gram mass from step 2.  Refer to Section 5.4.4.

6.
Set the reference pressure if absolute mode is active.

7.
Set the temperature of the automated RTD sensor is not installed.

8.
Record the pressure of the device under test as calculated by the AutoPrompter.  Refer to Section 5.4.5 (Displaying the Measured Pressure).

9.
Print a report if a printer is connected.  Refer to Section 5.4.6 (Printing the Results).

NOTE:  The sleeve mass (mass #1) and float position indicator (FPI) sensor must be installed for proper indication of float position, piston sink rate and 'floating' status.  Some deadweight gages also require an additional mass to be installed.

5.4.3
ACHIEVING SYSTEM STABILITY 

The following screen is displayed upon selecting the 'measure pressure' function:

	Apply masses,ENTER=stable...   MEAS PRES

RRRRRRRR ss.sss in/min    ff.fffin/tt.tC

  +       +   v    +       +          +

-150     -60       0    60 T.TT      150


where:

1.
'ff.fff' , 'tt.t' and 'RRRRRRRR' represent float position, temperature and 'floating' status.  If  not floating, the RRRRRRRR area of the screen is blanked.

2.
'ss.sss' represents piston sink rate and is discussed in Section 2.7 (Measurement of Sink Rate).

3.
The values on the bottom line represent float position window limits, in the same units as 'ff.fff', and are multiplied by 1000. (Example:  -150 on the bottom line represents a float position of -0.150 inch if float position is defined in units of inches.)

4.
'V' represents a float position pointer that slides left and right relative to the current float position 'ff.fff' and the values on the bottom line.

NOTE:  The float position window limits and units are user-adjustable.  Refer to Section 5.9.3 (Set Environment Parameters) for complete details on configuring these values.

During the display of this screen, the float position, deadweight gage temperature, piston sink rate and 'floating' status are continually updated.

The user should:

1.
Continue to load main and gram masses onto the deadweight gage to balance the pressure at the device under test.

2.
Press CLR or F1 to return to Main Menu #1.

3.
Press F3 to edit the reference pressure (if absolute mode is active).

4.
Press F4 to edit the temperature (if the RTD temperature sensor is not installed).

5.
Press ENTER when the deadweight gage system is stable and the floating status is 'FLOATING'.  The AutoPrompter will advance to the screen identified in the following section.

IMPORTANT:  At times the user may wish to generate a pressure below the sleeve mass pressure.  In that case the sleeve mass is removed, the float position readout exceeds 0.635 cm (0.250 in) and the float position readout is not longer valid.  The user must determine mid-float by visual alignment of external scribe lines or by some other technique described in the deadweight gage manual.  However, the AutoPrompter can still be used to calculate the pressure value for changes in temperature, reference pressure, etc.

To remove the correction due to the internal pressure head if a reading is not taken at mid-float, the AutoPrompter calculates the pressure as if the piston were at mid-float whenever the float position is greater than +0.635 cm (+0.250 in).

5.4.4
ENTERING THE APPLIED MASS

Upon pressing ENTER from the Graphics Screen, the following screen is displayed:

	Enter masses applied...        MEAS PRES

Mass?

G mass?        g


The user can:

1.
Press CLR to return the AutoPrompter to Main Menu #1.

2.
Press F1 to return the AutoPrompter to the previous display.

3.
Input the applied main mass IDs of the active mass data set in the 'Mass?' field.  These IDs should be entered in ascending numerical order.  Noncontinuous IDs should be separated by a comma (,).  Continuous IDs can be separated by a dash (-).  As an example, main mass IDs 2,3,4,7,11,13,14,15,16 and 19 could be entered as 2-4,7,11,13-16,19.  '2-4' represents mass IDs 2 through 4. 

Two lines are available for entry of the main mass IDs.  The user can:

a.
Terminate the first line with ENTER.  The cursor advances to the next line for more mass ID data entry. Pressing ENTER a second time will advance the cursor to the 'g mass' data entry field.

b.
Terminate the first line with key  F2.  The cursor advances to the 'g mass' data entry field.

4.
After entering in the main mass IDs, the user is requested for the applied gram mass indicated by 'g mass'.  The user can:

a.
Press CLR to exit to Main Menu #1.

b.
Press F1 to re-enter the applied main mass IDs.

c.
Press F3 to edit the reference pressure (only if the absolute mode is active).

d.
Press F4 to edit the temperature (if the RTD temperature sensor is not installed).

e.
Input 0.000 followed by ENTER if no gram masses are applied.  The AutoPrompter will advance to the next screen.

f.
Type in the applied gram mass (in grams) and press ENTER to advance to the next screen.

5.4.5
DISPLAYING THE MEASURED PRESSURE

Upon entering the applied gram mass, the pressure at the reference plane of the device under test is automatically computed and displayed:

	                               MEAS PRES

Pressure:x.xxxxxxxe+xx  unit

F3-prt Heading  F4-prt Report   RUN-next


The user can:

1.
Press F1 to return to the previous screen.

2.
Press F3 to print a report heading on an installed printer.

3.
Press F4 to print a data report on an installed printer.

4.
Press RUN to start the 'measure pressure' sequence over.

5.
Press CLR to exit to Main Menu #1.

5.4.6
PRINTING THE RESULTS

With a printer installed, the user can press function keys F1 or F2 to  print a report.  F1 prints a heading to a 'measure pressure' data report.  F2 prints the data report.

NOTE:  If the 'form feed' option is ENABLED, then a form feed is sent to the printer prior to printing the report heading.  To enable or disable the form feed option, refer to Section 5.11 (System Configuration).

The following is an example of the report heading initiated by pressing key F3:

CALIBRATION REPORT

Device Under Test:______________________Model:_____________ S/N: _______

Standard:
Ruska Piston/Cylinder Model:xxxx-xxx
S/N: xxx-xxx



Ruska Mass Set Model:xxxx-xxx
S/N: xxxxxxx

Environment:
Ref. Pressure:
GAGE
Date: mm-dd-yy



Gas Pressure Head:
xxx.xx in
Time: hr:mnÿ   



Oil Pressure Head:
xx.xxx in



Air Density:
x.xxxxx g/cm^3



Local Gravity:
xxx.xxx cm/sec^2

Calibration performed by:_______________________________________________

The following is an example of the 'measure pressure' report initiated by pressing key F4:

Mass loaded: xx,xx-yy,xx-yy,xx etc ..

g mass: xxx.xxx g

mm-dd-yy

Pressure:x.xxxxxxxe-xx unit

hr:mnÿ  

where:

1.
'xx,xx-yy,xx-yy,xx' are the applied main mass IDs.

2.
'mm-dd-yy' is the current month-day-year.

3.
'hr:mn' is the current hour and minute.

The AutoPrompter automatically date/time stamps the printed report.


CAUTION:  The user should press key F3 or key F4 to print a report only if the AutoPrompter's printer parameters are properly configured (see Section 5.11).  When a printer is not cabled to the AutoPrompter, the printer installation parameter should be set to NOT INSTALLED.

5.5
SET PRESSURE UNITS (ACCESSED FROM MAIN MENU #1)

The AutoPrompter displays pressure values in up to 15 different units.  The user selects an 'active' unit out of the 15 by pressing '3' from Main Menu #1.

5.5.1
PRESSURE UNIT SCREEN #1

Upon selecting '3' from Main Menu #1, Pressure Unit Screen #1 is displayed:

	1-psi    4-mmHg     7-inHg     SET UNITS

2-MPa    5-mmH2O    8-inH2O    Units:

3-kg/cm2 6-alt (ft) 9-knots    psi

Pressure units desired?              1/2


where:

1.
psi = pounds per square inch

2.
MPa = megapascals

3.
kg/cm2 = kilograms per square centimeter

4.
mm Hg = millimeters of mercury at 0 degrees C

5.
mm H2O = millimeters of water at 4 degrees C

6.
alt (ft) = geopotential feet of altitude

7.
inHg = inches of mercury at 0 degrees C

8.
in H2O = inches of water at 4 degrees C

9.
knots = calibrated air speed in knots

The 'Units: ' field represents the active pressure unit (psi in this example).

The geopotential feet of altitude unit of pressure is discussed in Section 5.5.3.  The calibrated air speed unit of pressure (knots) is discussed in Section 5.5.4.

The user can:

1.
Press ENTER, F1 or CLR to return to Main Menu #1 with the active pressure unit as the new pressure unit.

2.
Select a desired unit of pressure.  The 'Units:' value will be updated with the new selection.  Press ENTER, F1 or CLR to return to Main Menu #1.

3.
Press F2 to advance to Pressure Unit Screen #2.

5.5.2
PRESSURE UNIT SCREEN #2

If F2 is pressed from Pressure Unit Screen #1, Pressure Unit Screen #2 is displayed:

	1-psf    4-cmHg                SET UNITS

2-kPa    5-cmH2O               Units:

3-mb     6-atm                 psi

Pressure units desired?              2/2


where:

1.
psf = pounds per square foot

2.
kPa = kilopascals

3.
mb = millibars

4.
cm Hg = centimeters of mercury at 0 degrees C

5.
cm H2O = centimeters of water at 4 degrees C

6.
atm = atmospheres

The user can:

1.
Press F1 to return to Pressure Unit Screen #1 with the displayed pressure unit as the new 'active' prssure unit.

2.
Press ENTER or CLR to return to Main Menu #1 with the displayed pressure unit as the new 'active' pressure unit.

3.
Select a desired unit of pressure.  The 'Units:' value will be updated with the new selection.  This selection is now the 'active' selection.  Press ENTER or CLR to return to Main Menu #1.  Press F1 to return to Pressure Unit Screen #1.

5.5.3
GEOPOTENTIAL FEET OF ALTITUDE EQUATIONS

The geopotential feet of altitude equations programmed into the AutoPrompter were derived by the U.S. Air Force and are based on U.S. Standard Atmosphere 1962 tables.  These equations are functionally equivalent to tables provided in MIL-STD-859A (reference [3])

The equations convert:

1.
Pressure in inches of mercury (in Hg) to geopotential feet of altitude.  The range of valid pressure values is from 35.0 in Hg to 0.2563246 in Hg.

2.
Geopotential feet of altitude to pressure in inches of Hg.  The range of valid geopotential feet of altitude values is from below sea level to 104,987 feet.

5.5.4
CALIBRATED AIR SPEED (KNOTS) EQUATIONS

The calibrated air speed (knots) equations programmed into the AutoPrompter conform to NASA Technical Note D-822 (reference [7]) and to MIL-STD-1524 (reference [4]).

These equations convert:

1.
Calibrated air speed (Vc) in knots to pressure (Qc) in inches of mercury (Hg):

2.
Pressure (Qc) in inches of mercury to calibrated air speed (Vc) in knots.

5.6
DISPLAY PARAMETERS (ACCESSED FROM MAIN MENU #1)

The 'Display Parameters' submenu is selected by pressing '4' from Main Menu #1.  Submenu 1 of 2 is displayed.  This submenu allows the user to display various data and parameters: 

	1-Display P/C Set Data         DISP PARA

2-Display Mass Set Data        Menu

3-Display Environment Parameters

4-Display Date/Time                  1/2


The user can:

1.
Press CLR or F1 to return to Main Menu #1.

2.
Press '1' to select a piston/cylinder data set to display.

3.
Press '2' to select a mass data set to display.

4.
Press '3' to display the environment parameters.

5.
Press '4' to display the current date and time.

Selections '1' through '4' are discussed in Sections 5.6.1 through 5.6.4.

5.6.1
DISPLAY PISTON/CYLINDER SET'S DATA

5.6.1.1
SELECTING A PISTON/CYLINDER SET

This selection is made by pressing '1' from the Display Parameters submenu #1.  Data screen 1 of 3 is displayed:

	SET  S/N    SET  S/N            DISP P/C

1- xxxxxxxx 4- xxxxxxxx

2- xxxxxxxx 5- xxxxxxxx

3- xxxxxxxx 6- xxxxxxxx       P/C: X 1/3


This screen displays the serial number of all piston/cylinders in the AutoPrompter.  Here the serial numbers are represented by 'xxxxxxxx'.   The current  piston/cylinder  data set is  represented  by 'P/C: x'.

The user can:

1.
Press F1 or CLR to return to the Display Parameters submenu.

2.
Press '1' through '6' followed by ENTER (or F2) to display any piston/cylinder data set. 

NOTE:  The 'active' piston/cylinder set will remain active upon return to Main Menu #1.  Selecting a set for display only temporarily activates that set.

5.6.1.2
DISPLAYING IDENTIFICATION AND TARE

Upon pressing ENTER or F2, the data associated with the selected piston/cylinder set is displayed:

	P/C Set:x   Ref Den:x.xx g/cm3  DISP P/C

M/N:xxxxxxxx S/N:xxxxxxx    Medium:[xxx]

Unit:  APPARENT MASS    TRUE MASS

[xxx]  Tare:xx.xxxxxxx  xx.xxxxxxx   2/3


The user can:

1.
Press CLR to return to the Display Parameters submenu.

2.
PressF1 to return to the previous screen.

3.
Press F2 to display the final data screen.

The medium, either 'oil' or 'gas', must agree with the medium of the installed piston.  This selection is used by the pressure-mass equations to determine how to apply L and D dimensions for gas and oil head corrections.

Please refer to Section 5.9.12 (Editing Identification and Tare) for a complete discussion of all parameters in this display.

5.6.1.3
DISPLAYING COEFFICIENTS

Upon pressing F2 from the previous menu, several additional coefficients of the selected piston/cylinder are displayed:

	Units:[ENGLISH]                  SET P/C

Ao:x.xxxxxxxxxe-xx in^2 (at xx.x C)

b1:xx.xxe-xx 1/psic:x.xe-xx 1/c

b2:x.xxe-xx 1/psi^2  L:[in]xx.xxx    3/3


Measurement unit choices are 'ENGLISH' or 'SI'.  If 'SI' units are active then Ao is expressed in m2, b1 in 1/MPa, b2 in 1/MPa2 and L in meters.

The user can:

1.
Press CLR to return to the Display Parameters submenu.

2.
Press F1 to return to the previous screen.

5.6.2
DISPLAY MASS SET'S DATA

5.6.2.1
SELECTING A MASS SET

This selection is made by pressing '2' from the Display Parameters submenu #1.  Screen 1 of 3 is displayed:

	SET MODEL     S/N                DISP MS

1- xxxxxxx  xxxxxx

2- xxxxxxx xxxxxx

                         Mass Set: x 1/3


This screen displays the model and serial number of all mass sets in the data base.  Here the model numbers and serial numbers are represented by 'xxx...x'.  The current mass set is represented by 'Mass Set: x'. 

The user can:

1.
Press F1 or CLR to return to the Display Parameters submenu.

2.
Press '1' or '2' followed by ENTER or F2 to display  mass set 1 or 2 respectively.

NOTE:  The 'active' mass set will remain active upon return to Main Menu #1.  Selecting another set for display only temporarily activates that set.

5.6.2.2
DISPLAYING SET'S IDENTIFICATION

Upon pressing ENTER or F2, the data associated with the selected mass set is displayed.  As an example, if mass set '2' is selected:

The user can:

	Mass Set:x   Break Point: xx      GET MS

M/N:xxxxxxx  Mass Unit:[xxx]

S/N:xxxxxx   Ref Density:x.xx g/cm^3

No. Masses:xx D Dim: [xx]xx.xxxx     2/3


1.
Press CLR to return to the Display Parameters submenu.

2.
Press F1 to return to the previous screen.

3.
Press F2 to display the final data screen.

Please refer to Section 5.9.2.2 (Editing Set's Identification) for a complete dimension of all parameters in this display.

5.6.2.3
DISPLAYING APPARENT AND TRUE MASS

Upon pressing F2, the 'apparent mass ' and 'true mass' values are displayed for each mass ID:

	ID APPARENT MASS    TRUE MASS    DISP MS

2  2.3599090  kg  2.3599345  kg

2  2.3599735  kg  2.3599990  kg

3  2.3599968  kg  2.3600223  kg      3/3


The user can:

1.
Press CLR to return to the Display Parameters submenu.

2.
Press F2 (or ENTER) to scroll the mass ID's forward on the display.

3.
Press F1 to scroll the mass ID's backward on the display.  If F1 is pressed while mass ID '1' is displayed, then the AutoPrompter returns to the previous data screen. 

5.6.3
DISPLAY ENVIRONMENT PARAMETERS

5.6.3.1
SCREEN 1 OF 3 (ENVIRONMENT PARAMETERS)

This selection is made by pressing '3' from the Display Parameters submenu #1.  The following example screen is displayed:

Possible reference pressure values are 'GAGE' or 'ABS uHg' (absolute in units of  microns Mercury).

	Reference Pressure:[GAGE]       DISP ENV

---UNITS--- Oil:[SPINN.22]      xx.xxxin

FPI  HEAD   Gas:[NITROGEN]      xx.xxxin

[in] [in]   FPI Graph Limit:x.xxxin  1/3


Possible FPI and head pressure units are 'in' or 'cm'.

The 'oil' head type is one of none, Spinnestic-22 or DOS Sebacate.

The 'gas' head type is one of none, Nitrogen, Helium or zero air.


IMPORTANT:  An oil or gas had type MUST be selected to match the oil or gas medium of the installed piston even it the head value is set to zero.  The AutoPrompter uses the head type to calculate oil and gas densities when making head corrections for L and D dimensions and for the small internal head when the float position is not at mid-float.

Head corrections based on medium densities are calculated automatically by the AutoPrompter based on the entry.

The FPI graph limit determines the limits for graphically displaying FPI position and piston sink rate during pressure generation and measurement.

The user can press:

1.
F1 or CLR to return to the Display Parameters submenu.

2.
F2 to advance to screen 2 of 3.

5.6.3.2
SCREEN 2 OF 3 (AIR DENSITY)

This selection is made by pressing F2 from the environment parameter display.  The following screen is displayed:

	Air Density: [FORMULA] x.xxxxx g/cm^3

Air Pressure: xxx.x mmHg

Temperature: xxx.x C

Humidity: xxx.x % R.H.               2/3


The user can:

1.
Press CLR to return to the Display Parameters submenu.

2.
Press F1 to return to the previous display.

3.
Press F2 to advance to the next display.

'Air Density' toggle field choices are 'USER' and 'FORMULA'.  'USER' signifies that the value in the next fiend is defined by the user.  'FORMULA' signifies that the value in the next field in calculated by the AutoPrompter from an equation (see Section 5.9.3.2).

5.6.3.3
SCREEN 3 OF 3 (LOCAL GRAVITY)

This selection is made by pressing F2 from screen 2 of 3 (Air Density).  The following screen is displayed:

	Loc Gravity:[FORMULA]xxx.xxxx cm/sec^2

Local Elevation: xxxx feet

 Local Latitude: xxx deg xxx min     3/3


The user can:

1.
Press CLR to return to the Display Parameters submenu.

2.
Press F1 to return to the previous display.

`Local Gravity' toggle field  choices are 'USER' and 'FORMULA'.  'USER' signifies that the  value in the next field is defined by the user..  'FORMULA' signifies that the value in the next field is calculated by the AutoPrompter from an equation (see Section 5.9.3.3).

5.6.4
DISPLAY DATE AND TIME

This selection is made by pressing '4' from Display Parameters submenu.  The following screen is displayed:

	                               DISP TIME

    Date: 01-23-90 (month-day-year)

    Time: 10:03:45 (24-hour:min:sec)

                                     1/1


Pressing F1 or CLR  will return the AutoPrompter to the Display Parameters submenu.

To change the date and time, refer to Section 5.9.4 (Set Date and Time).

5.7
SELECT PISTON/CYLINDER SET (FROM MAIN MENU #1)

A piston/cylinder data set is made active by selecting it with the '5- Select P/C' option on Main Menu #1. Data screen 1 of 3 is displayed:

	SET   S/N   SET   S/N            GET P/C

1- xxxxxxxx 4- xxxxxxxx

2- xxxxxxxx 5- xxxxxxxx

3- xxxxxxxx 6- xxxxxxxx       P/C: x 1/3


This screen displays the serial number of all piston/cylinders in the AutoPrompter data base.  Here the serial numbers are represented by 'xxxxxxxx'.  The currently active piston/cylinder data set is represented by 'P/C:ÿx'. 

The user can:

1.
Press F1 or CLR to return to Main Menu #1.

2.
Press '1' through '6' to select a new active piston/cylinder data set.  Press ENTER, '​' or CLR to activate the current piston/cylinder data set and return to Main Menu #1.  Press '-' to display the data set.

3.
Press F2 to display the active piston/cylinder data set.

Upon pressing F2, the data associated with the selected piston/cylinder set is displayed.  As an example, if piston/cylinder set '2' is selected (activated): 

	P/C Set:x    Ref Den:x.xx g/cm^3 GET P/C

M/N:xxxxxxxx S/N:xxxxxxxx   Medium:[xxx]

Unit: APPARENT MASS   TRUE MASS

[xxx] Tare:xx.xxxxxxx xx.xxxxxxx     2/3


Medium values are 'GAS' or 'OIL'.  Units are 'kg' or 'lbm'.

The user can:

1.
Press F1 to return to the piston/cylinder set selection screen.

2.
Press CLR to return to Main Menu #1 with the current piston/cylinder set activated.

3.
Press F2 to display the final data screen.

Upon pressing '-', the Ao, b1, b2 and c coefficients of the selected piston/cylinder are displayed:

	Units:[ENGLISH]                  GET P/C

Ao:x.xxxxxxxxxe-xxin^2(at xx.x C)

b1:xx.xxe-xx 1/psi  c:x.xe-xx 1/C

b2:x.xxe-xx 1/psi^2 1:[in]xx.xxx     3/3


Measurement unit choices are 'ENGLISH' or 'SI'.  For ENGLISH units, Ao is displayed in in2, b1 in 1/psi, b2 in 1/psi2 and L in inches.  For 'SI' units, Ao is expressed in m2, b1 in 1/Mpa, b2 in 1/MPa2 and L in meters.

The user can:

1.
Press F1 to return to the previous screen.

2.
Press CLR to return to Main Menu #1 with the current piston/cylinder set activated.

5.8
SELECT MASS SET (ACCESSED FROM MAIN MENU #1)

A mass set's data is made active by selecting it from the '6-Select MS' option on Main Menu #1.  Data screen 1 of 3 is displayed:

	SET MODEL      S/N                GET MS

1- xxxxxxx   xxxxxx

2- xxxxxxx   xxxxxx

                     Mass Set:       1/3


This screen displays the model and serial number of all mass sets in the AutoPrompter's data base.  Here the model numbers and serial numbers are represented by 'xxx...x'.  The currently active mass set is represented by 'Mass Set: x'. 

The user can:

1.
Press F1 or CLR to return to Main Menu #1.

2.
Press '1' or '2' to select a new active mass set.  Press ENTER, F1 or CLR to activate the current piston/cylinder data set and return to Main Menu #1.

3.
F2 to display toe active mass set's data.

Upon pressing F2, the data associated with the selected mass set is displayed.  As an example, if mass set '2' is selected (activated): 

	Mass Set:x    Break Point:xx      GET MS

M/N:xxxxxxxx  Mass Unit:[xxx]

S/N:xxxxxx    Ref Density:x.xx g/cm^3

No. Masses:xx D Dim: xx.xxxx [xx]    2/3


Mass units are either 'kg' or 'lbm'. 

D dimension units are either 'm' or 'in'.

The user can:

1.
Press F1 to return to the mass set selection screen.

2.
Press CLR to return to Main Menu #1 with the current mass set activated.

3.
Press 'F2' to display the final data screen.

Upon pressing F2, the 'apparent mass ' and 'true mass' values are displayed for each mass ID:

	ID APPARENT MASS   TRUE MASS      GET MS

1  2.3599090  kg   2.3599345  kg

2  2.3599735  kg   2.3599090  kg

3  2.3599968  kg   2.3600223  kg     3/3


The user can:

1.
Press CLR to return to Main Menu #1 with the current mass set activated.

2.
Press F2 (or ENTER) to scroll the mass ID's forward on the display.

3.
Press F1 to scroll the mass ID's backward on the display.  If F1 is pressed while mass ID '1' is displayed, then the AutoPrompter returns to the previous data screen. 

5.9
SET PARAMETERS (ACCESSED FROM MAIN MENU #1 OR #2)

The user can edit piston/cylinder set data, mass set data, environment parameters and date/time.  These options are selectable from Main Menu #2 by pressing '7'.  The user can select this option also from Main Menu #1 by pressing '7' even though the option is not displayed on that menu.

 Refer to Section 3.4 (Operation of the Entry Field Editor) for a discussion on editing data fields and advancing the cursor between data fields.

Upon selecting the 'Set Parameters' submenu the following screen  is displayed:

	1-Configure P/C Set Data        SET PARA

2-Configure Mass Set Data           Menu

3-Set Environment Parameters

4-Set Date/Time                      1/1


The user can:

1.
Press CLR or F1 to return to Main Menu #2 (or #1).

2.
Press '1' to select a piston/cylinder data set to configure.

3.
Press '2' to select a mass data set to configure.

4.
Press '3' to edit the environment parameters.

5.
Press '4' to set the current date and time.

The pistion/cylinder set (selection '1') and mass set data (selection '2') are access-secured.  If a security pass has not already been entered prior to accessing these functions, the following will be displayed:

	Please acknowledge with

Your security pass.

Press CLR to exit...


To gain access to the piston/cylinder data or mass data, the user must override the security.  The user must key in a password followed by pressing the 'protect' switch beneath the calibration sticker on the right side of the AutoPrompter.  The password is usually provided with the first user's manual.  If no password is required, then just the protect switch will suffice.

Selections '1' through '4' are discussed in Sections 5.9.1 through  5.9.4, respectively.

5.9.1
CONFIGURE PISTON/CYLINDER SET'S DATA

5.9.1.1
SELECTING A PISTON/CYLINDER SET

This selection is made by pressing '1' from Set Parameters submenu #1.  This selection is access-secured.  After providing the proper security pass, the following screen will be displayed:

	SET  S/N      SET   S/N          SET P/C

1-  xxxxxx     4-  xxxxxx

2-  xxxxxx     5-  xxxxxx

3-  xxxxxx     6-  xxxxxx     P/C:x  1/3


This screen displays the serial number of all piston/cylinders in the AutoPrompter's data base.  Here the serial numbers are represented by 'xxxxxxxx'.  The current piston/cylinder set's data is represented by 'P/C: x'. 

The user can:

1.
Press F1 or CLR to return to the Set Parameters submenu.

2.
Press  F2 or ENTER  to edit the active piston/cylinder data set.

3.
Press '1' through '6' followed by ENTER (or F2) to edit the respective piston/cylinder data set. 

NOTE:  The 'active' piston/cylinder set will remain active upon return to Main Menu #2 (or #1).  Selecting another set for edit only temporarily activates that set.

5.9.1.2
EDITING IDENTIFICATION AND TARE

Upon pressing ENTER or F2, the data associated with the selected piston/cylinder set is displayed.  The cursor is positioned on the screen at the first data field.  As an example, if piston/cylinder set '2' is selected for configuration:

	P/C Set:x    Ref Den:x.xx g/cm^3 SET P/C

M/N:xxxxxxxx S/N:xxxxxx     Medium:[xxx]

Unit  APPARENT MASS     TRUE MASS

[xxx] Tare:xx.xxxxxxxx  xx.xxxxxx     2/


The cursor is positioned on the 'Medium:' data field.

The user can:

1.
Press F1 to return to the previous screen.

2.
Press CLR to return to the Set Parameters submenu.

3.
Edit the values on the screen.

4.
Press F2 to advance to the final data screen.

'M/N' stands for 'model number'. 'S/N' stands for 'serial number'. These two fields contain alphanumeric characters that require special data entry procedures.  Refer to Section 3.4 (Operation of the Entry Field Editor) for a complete discussion on editing alphanumeric-type fields. 

'Ref Den' is the density of the mass standard that the piston's apparent mass values (tare) are referenced to.  This value is used by the pressure-to-mass conversion equations

The medium, either 'oil' or 'gas', must agree with the medium of the installed piston.  This selection is used by the pressure-mass equations to determine how to apply L and D dimensions for gas and oil head corrections.

The 'Medium' and 'Units' fields are toggle fields.  'Medium' values are 'GAS' and 'OIL'.  'Units' values are 'kg' and 'lbm'.

NOTE:  Once the units have been selected and the tare masses have been entered, the user should not re-toggle the units value.

The 'APPARENT MASS' tare value must be based on the 'Ref Den' (reference density) value.

5.9.1.3
EDITING COEFFICIENTS

After the user has advanced through all of the fields on the first screen, the second screen is displayed.  This screen allows the user to edit the Ao, b1, b2 and c coefficients of the selected piston/cylinder set:

	Units:[ENGLISH]                  SET P/C

Ao:x.xxxxxxxxx

b1:xx.xxe-xx 1/psi   c:x.xe-xx 1/c

b2:x.xxe-xx 1/psi^2  L:[in]xx.xxx    3/3


The user can:

1.
Press F1 to return to the previous screen.

2.
Press CLR to return to the Set Parameters submenu.

3.
Edit the data fields.

The coefficients on this display are normally supplied with the calibration data sheets that come with the deadweight gage.

The L dimension represents the distance below the top leading edge of the weight loading table to the true pressure reference plane of the deadweight gage standard.

The 'Units' field is a toggle field.  Unit choices are 'ENGLISH' or 'SI'.  If 'ENGLISH' units are active, Ao is displayed in in2, b1 in 1/psi , b2 in 1/psi2 and L in inches.  If 'SI' units are active then Ao is expressed in m2, b1 in 1/Mpa ,b2 in 1/MPa2  and L in meters.

NOTE:  Once the 'units' choice has been selected and the coefficients have been entered, the user should not re-toggle the units value.

5.9.2
CONFIGURE MASS SET'S DATA

5.9.2.1
SELECTING A MASS SET

This selection is made by pressing '2' from Set Parameters submenu #1.  Screen 1 of 3 is displayed:

	SET    MODEL       S/N            SET MS

1-   xxxxxxxx    xxxxxx

2-   xxxxxxxx    xxxxxx

                      Mass Set:x     3/3


This screen displays the model and serial number of all mass sets in the AutoPrompter's data base.  Here the model numbers and serial numbers are represented by 'xxx...x'.  The current mass set is represented by 'Mass Set: x'. 

The user can:

1.
Press F1 or CLR to return to the Set Parameters submenu.

2.
Press F2 (or ENTER)  to display the active mass data set and make it available for editing.

3.
Press '1' or '2' followed by ENTER or F2 to edit mass set 1 or 2, respectively.

NOTE:  The initial 'active' mass set will remain active upon return to Main Menu #2 (or #1).  Selecting another set for editing only temporarily activates that set.

5.9.2.2
EDITING SET'S IDENTIFICATION

Upon pressing ENTER or '-', the data associated with the selected mass set is displayed.  As an example, if mass set '2' is selected:

	Mass Set:2     Break Point:xx     SET MS

Model:xxxxxxxx Mass Unit:[xxx]

S/N:xxxxxx     Ref Density:x.xx g/cm^3

No. Masses:xx  D Dim:[xx]xx.xxxx     2/3


'M/N' stands for 'model number'. 'S/N' stands for 'serial number'. These two fields contain alphanumeric characters that require special data entry procedures.  Refer to Section 3.4 (Operation of the Entry Field Editor) for a complete discussion on editing alphanumeric-type fields. 

The break point is defined as the first mass number (ID) that is not dependent on the sleeve mass (mass ID 1):

1.
An entry of 0 implies that no masses are dependent on the sleeve mass.

2.
If all masses must reside on the sleeeve, then the break point should be one more than the maximum mass ID for that mass set.

3.
Otherwise, the break point is the first mass ID that does not depend on the sleeve mass.

Refer to Appendix C for a table of all deadweight gages and mass sets supported by the AutoPrompter.  Included in the table is the mass set's break point.

Mass units are either 'kg' or 'lbm'.

The reference density field is the density of the mass standard that the apparent mass values are referenced to.  This value is used by the pressure-to-mass conversion equations.

The D dimension value represents the distance between the deadweight gage's weight table locating seat and the scribe line on the outside diameter of the sleeve mass whenat mid-float.

D dimension units are either 'm' or 'in'.

The user can:

1.
Press F1 to return to the previous screen.

2.
Press CLR to return to the Set Parameters submenu.

3.
Edit the field values on the display.

4.
Press F2 to advance to the next display.

NOTE:  Once the 'mass units' choice has been selected and the mass values have been entered, the user should not re-toggle the units value.

5.9.2.3
EDITING APPARENT AND TRUE MASS

After the user has advanced through all of the fields on the first data screen, the final screen is displayed.  This screen allows the user to edit the 'apparent mass ' and 'true mass' values for each mass ID: 

	ID  APPARENT MASS    TRUE MASS    SET MS

1   2.3599090  kg   2.3599345  kg

2   2.3599735  kg   2.3599990  kg

3   2.3599968  kg   2.3600223  kg    3/3


The user can:

1.
Press CLR to return to the Set Parameters submenu.  All edited values will be retained.

2.
Edit the value pointed at by the cursor.

3.
Press ENTER  to advance to the next field in the next column.

4.
Press F1 to backup to the previous field  within the same column.  If as mass ID 1, pressing F1 will return to the previous screen.

5.
Press F2 to advance to the next field within the same column.

Values for only 3 mass IDs can be displayed on the screen at a time.  The screen automatically scrolls to a higher or lower mass ID depending upon the ENTER, F1, or F2 key that was pressed by the user. 

5.9.3
SET ENVIRONMENT PARAMETERS

Three screens are available for defining the environment parameters:

1.
Reference pressure, FPI and Head units, oil and gas heads.

2.
Air Density.

3.
Local Gravity.

5.9.3.1
EDITING REFERENCE PRESSURE, FPI/HEAD UNITS, OIL/GAS HEADS

This selection is made by pressing '3' from Set Parameters submenu.  The following example screen is displayed:

	Reference Pressure:[GAGE]        SET ENV

---UNITS--- Oil:[SPINN.22]     xx.xxx in

FPI  HEAD   Gas:[NITROGEN]     xx.xxx in

[in] [in]   FPI Graph Limit:x.xxxin  1/


The user can:

1.
Press CLR or F1 to return to Set Parameter submenu.

2.
Edit the value(s).  Remember that fields bracketed by the '[...]' characters are toggle fields. To edit a toggle field,  press the '+' (PLUS) key to toggle the displayed value to a new value.

3.
Press F2 to advance to the next display. 

Possible reference pressure values are 'GAGE' or 'ABS' (absolute in units of microns Mercity).

Possible FPI and head pressure units are 'in' or 'cm'.

The 'oil' head type is one of none, Spinnestic-22 or DOS Sebacate.

The 'gas' head type is one of none, Nitrogen, Helium or zero air.

IMPORTANT:  An oil or gas head type MUST be selected to match the oil or gas medium of the installed piston even if the head value is set to zero.  The AutoPrompter uses the head type to calculate oil and gas densities when making head corrections for L and D dimensions and for the small internal head when the float position is not at mid-float.

Head corrections based on medium densities are calculated automatically by the AutoPrompter based on the entry.

The pressure head value(s) should be entered into the AutoPrompter as a positive number if the reference plane of the device under test is above the reference plane of the deadweight gage. 

The pressure head value(s) should be entered into the AutoPrompter as a negative number if the reference plane of the device under test is below the reference plane of the deadweight gage. 

The FPI graph limit value determines the limits for graphically displaying FPI position during the pressure generation and measurement functions.  Acceptable limit choices are 0.152 cm (0.060 in) or 0.381 cm (0.150 in).

An example of this graphical display is:

	  +       +   v   +        +         +

-150     -60      0     60 T.TT     150


where the values on the bottom line represent float position  window limits, in the same units as float position, and are multiplied by 1000.  (Example:  -150 on the bottom line represents a float position of -0.150 inch if float position is defined in units of inches.)

5.9.3.2
DEFINING LOCAL AIR DENSITY

This selection is made by pressing F2 from the environment parameter display.  The following screen is displayed:

	 Air Density:  [FORMULA]x.xxxxx g/cm^3

Air Pressure:  xxx.x mmHg

 Temperature:  xxx.x C

    Humidity:  xxx.x % R.H.          2/3


The user can:

1.
Press CLR to return to the Set Parameter submenu.

2.
Press F1 to return to the previous display.

3.
Press F2 to advance to the next display.

4.
Edit any of the fields.

'Air Density' toggle field choices are 'USER' and 'FORMULA'. 'USER signifies that the value in the next field is defined by the user.  'FORMULA' signifies that the value in the next field is calculated by the AutoPrompter from an equation.

For a USER-based local air density value, the user must enter the value of local air density in g/cm3.

For a FORMULA-based local air density value, the AutoPrompter automatically calculates air density from local air pressure, air temperature, and relative humidity values supplied by the user.  The following equation is used for the calculation:
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where:

1.
ad = the calculated local air density (g/cm3)

2.
P = local air pressure (mm Hg)

3.
T = local air temperature (degrees C)

4.
U = local relative humidity (in percent)

The air density equation was obtained from Reference [2].  This reference also discusses the resultant error in air density based upon uncertainties arising from measurements of humidity, pressure and temperature.

CAUTION:  The user should exercise care in defining the true local air density.  The formula-based value of local air density is an approximation of the true air density.  For greatest accuracy in pressure measurement and generation, the true value of local air density should be determined.

5.9.3.3
DEFINING LOCAL GRAVITY

This selection is made by pressing F2 from the previous display (defining air density).  The following screen is displayed:

	Loc Gravity: [FORMULA] xxx.xxxx cm/sec^2

 Local Elevation: xxxx feet

  Local Latitude: xxx deg xxx min    3/3


The user can

1.
Press CLR to return to the Set Parameter submenu.

2.
Press F1 to return to the previous display.

3.
Edit any of the fields.

'Local gravity' toggle field choices are 'USER' and 'FORMULA'.  'USER' signifies that the value in the next field is defined by the user.  'FORMULA' signifies that the value in the next field is calculated by the AutoPrompter from an equation.

For a USER-based local gravity value, the user must enter the value of local gravity in cm/sec2. 

For a FORMULA-based local gravity value, the AutoPrompter automatically calculates local gravity from elevation and latitude values supplied by the user. The following equation is used for the calculation:
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where:

1.
gl = the calculated local gravity (cm/sec2); absolute system

2.
L = local latitude in degrees and minutes

3.
H = local elevation in feet above sea level

The local gravity equation was obtained from Reference [5].

CAUTION:  The user should exercise care in defining the true local gravity.  The formula-based value of local gravity is an approximation of the true local gravity.  For greatest accuracy in pressure measurement and generation, the true value of local gravity should be determined.  The true value should represent the gravity at the reference plane of the deadweight gage.

5.9.4
SET DATE AND TIME

This selection is made by pressing '4' from Set Parameters submenu.  The following screen is displayed:

	                                SET TIME

  Date: 01-23-90 (month-day-year)

  Time: 10:03:45 (24-hour:min:sec)

                                     1/1


The user can:

1.
Press F1 or CLR to return to the Set Parameters submenu.

2.
Edit the following fields:

a.
month

b.
day

c.
year

d.
hour (0 to 23)

e.
minute

f.
second

Upon returning to the Set Parameters submenu, the date and time will be retained by the AutoPrompter.

5.10
CALIBRATE SENSORS (ACCESSED FROM MAIN MENU #2)

The FPI float position indicator sensor and RTD temperature sensor require periodic adjustment.  Adjustment procedures linearize the sensors' outputs by updating coefficients retained by the AutoPrompter.  

Adjustments are referred to as 'calibrations'.  Only those adjustments that must be traceable to another standard are access-secured. 

The following table presents the recommended maximum time interval between calibrations and adjustments: 


SENSOR
FUNCTION
TYPE

MAXIMUM TIME INTERVAL


RTD

Auto-Cal
Adjustment

7 days


RTD

Zero Offset
Calibration

12 months


FPI

Alignment
Adjustment

7 days

The sensors' function noted in the above table should be calibrated or adjusted when any of the following occurs:

1.
The maximum time interval between calibration or adjustment has elapsed.

2.
The AutoPrompter and sensors have been shipped to another location.

3.
A sensor has been replaced.

To perform a sensor calibration, press '8' from Main Menu #2.  The Sensor Calibration Menu is displayed:

	    SENSOR        LAST DATE  TIME    CAL

1-RTD Auto-Cal    mm-dd-yy    hh:mn

2-RTD Calibration mm-dd-yy   hh:mn

3-FPI Adjustment  mm-dd-yy   hh:mn   1/1


The user can:

1.
Press CLR or '​' to return to Main Menu #2.

2.
Select '1' to perform an auto-cal adjustment of the RTD electronics (see Section 5.10.1).  The RTD sensor option must be installed.

3.
Select '2' to calibrate the offset of the RTD sensor and electronics (refer to Section 5.10.2).  The RTD sensor option must be installed.

4.
Select '3' to perform an adjustment of the FPI sensor and electronics (see Section 5.10.3).  The FPI sensor option must be installed.

5.10.1
RTD SENSOR AUTO-CAL ADJUSTMENT

Selection '1' performs an 'auto-cal' of the the RTD electronics.  The 'auto-cal' procedure automatically substitutes two precision resistors in place of the RTD sensor.  This selection is not access-secured.

IMPORTANT:  The AutoPrompter should be allowed to warm-up for thirty minutes before an auto-cal adjustment is performed.

Upon substituting the first precision resistor (107.02 ohms +/- 0.01 ohms) representing 18.0 degrees C, the following screen is displayed:

	                            RTD AUTO CAL

18.0 Deg C Resistor: xxxx count

RTD Auto Calibration in progress...




The digital count represents 18.0 degrees C. 

After about 10 seconds, the second precision resistor (110.90 ohms +/- 0.01 ohms) is automatically substituted.  This resistor represents 28.0 degrees C.  The following screen is displayed:

	                            RTD AUTO CAL

28.0 Deg C Resistor: xxxx count

RTD Auto Calibration in progress...




After about 10 seconds, a slope relating temperature in degrees C per count is automatically computed and saved.  The current date and time of the auto-cal are automatically recorded by the AutoPrompter.

5.10.2
RTD SENSOR TEMPERATURE OFFSET CALIBRATION

Selection '2' from the Sensor Calibration Menu provides calibration of the RTD sensor's (and AutoPrompter electronic's) offset.

IMPORTANT:  The AutoPrompter should be allowed to warm-up for thirty minutes before an RTD offset calibration is performed.

The user can determine the RTD temperature offset by either:

1.
(Preferred method) Substituting a suitable temperature transfer standard for the mercury thermometer of the deadweight gage.  This method corrects for RTD self-heating effects.

2.
(Optional method) Removing the RTD from the deadweight gage and placing the RTD in a suitable temperature calibration bath.  This method does not correct for RTD self-heating effects. 

The temperature transfer standard is normally not provided by the factory.

The AutoPrompter provides calibration of the RTD offset in two ways:

1.
The user types in a direct reading of the temperature transfer standard or;

2.
The user types in an offset value. 

The calibration of the RTD's offset is usually access-secured.  If access-secured, the following screen will be displayed:

	Please acknowledge with

Your security pass.

Press CLR to exit...


To access the security switch, the user must remove the calibration sticker from the right side of the AutoPrompter.  Access is granted when the recessed switch is pressed.

After successful access, an auto-cal procedure is automatically performed.  Upon completion of the auto-cal, the following screen is displayed:

	      APC's RTD Offset:x.xx C    RTC CAL

 APC's RTD temperature:xx.xx C

F1-Key in RTD Offset           Press CLR

F2-Set against standard          to exit


where 'APC' refers to the AutoPrompter.

The user can:

1.
Press CLR to exit to the Sensor Calibration Menu.  The current date and time will be recorded.

2.
Press key F3 to type in the RTD's offset value.

3.
Press key F4 to type in the temperature of the deadweight gage as measured by a temperature transfer standard.

If key F3 is pressed:

	APC's RTD Offset:xx.xx C         RTC CAL

  New RTD Offset:xx.xx C




The current offset of the RTD sensor and AutoPrompter electronics is displayed.  The user is requested for a new offset value.  To establish a new offset, the user should reference the AutoPrompter's RTD sensor temperature to a calibrated temperature standard.  The new offset is the algebraic difference of the standard's temperature from the RTD's temperature (in degrees C):

RTD Offset = RTD's temperature - Standard's temperature

The user should type into the 'New RTD Offset' field a value with a positive offset if the RTD's temperature is greater than the standard's temperature.  Otherwise, a negative value should be entered.

If key F4 is pressed, the following screen is displayed:

	     APC's RTD Offset:  xx.xx C  RTC CAL

 APC's RTD Temperature: xx.xx C

Standard's Temperature: xx.xx C




The current offset and temperature of the AutoPrompter's RTD is displayed.  The user is requested for the temperature of the standard. To establish a new offset, the user should reference the AutoPrompter's RTD sensor temperature to a calibrated temperature transfer standard and should enter the temperature of the transfer standard (in degrees C).  The AutoPrompter will then compute the temperature offset between the AutoPrompter's RTD temperature and the transfer standard's temperature and will save the result. 

The user should double check the final results.  The temperature displayed on Main Menu #1 or Main Menu #2 should match the temperature of the transfer standard.

The user should record the new RTD offset. 

CAUTION:  It is the user's responsibility to ensure that the transfer standard's temperature is representative of the deadweight gages's RTD well.  Any errors made in determining the RTD temperature offset from the standard can degrade the overall performance of the AutoPrompter and deadweight gage system.

5.10.3
FPI SENSOR ADJUSTMENT

The FPI sensor requires periodic adjustment by the user.  Upon selecting '3' from the Sensor Calibration Menu, the following message is displayed:

	FPI Sensor Adjustment:

Press ENTER to proceed, CLR to exit...




The FPI sensor adjustment is not access-secured.  Press CLR if the intent is NOT to adjust the FPI sensor or if the FPI sensor is not installed.  Press ENTER if an FPI sensor adjustment is desired.

IMPORTANT:  The AutoPrompter and deadweight gage should be allowed to warm up for 30 minutes prior to adjustment of the FPI sensor.

Upon pressing the ENTER key, the following screen is displayed: 

	-LL.LLL Inch                     FPI CAL

xxx count        approx. FPI:xx.xxx inch

Press ENTER to Set, CLR to exit...   1/3


This is the first of three FPI adjustment screens.  This screen is referred to as the 'LOW' FPI adjustment screen. 

'-LL.LLL' on the display represents the 'LOW' position being adjusted and varies between models of deadweight gages.

NOTE:  The FPI reading shown to the right of the display is based on previous adjustment coefficients.  It should be approximately the same as the reading indicated by '-LL.LLL'. However, if  this is the first adjustment or if the internal memory of the AutoPrompter is new or has just been re-initialized, then the FPI reading may be zero.

The user can do one of the following:

1.
Press CLR or F1 to exit to the Sensor Calibration menu.  All original adjustment coefficients will be restored.

2.
Perform an FPI sensor adjustment.

The FPI sensor 'LOW' adjustment is performed by following these steps:

1.
For Ruska 2465 deadweight gage (and similar gages):

a.
Install a piston and cylinder as per the deadweight gage operating manual.

b.
Apply a small amount of pressure to the deadweight gage.  The pressure should force the piston, without any masses loaded, to the top of its travel.  Do not over pressurize the deadweight gage.

c.
Load and center the deadweight gage sleeve weight.  Hold the sleeve weight in this position.  Gently press down on the sleeve weight until it bottoms. 

d.
Go to step 3 to finalize the 'LOW' point adjustment.

2.
For Ruska 2400, 2480, 2481 and similar deadweight gages:

a.
Ensure that the height of the FPI sensor is properly adjusted.  Refer to Appendix C.

b.
Three calibration tools are supplied with the AutoPrompter.  These tools are usually glass disks but may also be plastic.  These tools vary in thickness depending on the particular deadweight gage model.  These tools will be referred to as 'small', 'medium' and 'large' with respect to their thicknesses.

c.
Place the 'small' calibration tool directly on the FPI sensor.

d.
Press down on the sleeve mass so that the calibration tool fits firmly between the FPI sensor and the sleeve mass.

e.
Go to step 3 to finalize the 'LOW' point adjustment.

3.
When the count on the display has stabilized, press ENTER.  The 'LOW' setting has now been adjusted.  The next adjustment screen will be displayed.

After adjusting the first FPI point (screen 1 of 3), the 'MID' FPI adjustment screen is presented:

	M.MMM Inch                       FPI CAL

xxx count        approx. FPI:xx.xxx inch

Press ENTER to Set, CLR to exit...   2/3


'M.MMM' on the display represents the 'MID' position being adjusted and  varies between models of deadweight gages.

The user can:

1.
Press CLR to exit to the Sensor Calibration Menu.  All original adjustment coefficients will be restored.

2.
Press the F1 key to return to the first FPI adjustment screen. 

3.
Perform the 'MID' point FPI sensor adjustment.

To perform the 'MID' point adjustment, follow these steps:

1.
For Ruska 2465 deadweight gage (and similar gages):

a.
Remove the sleeve mass.

b.
Install one of the two factory-supplied FPI adjustment tools (rings).  Either ring will work since they are the same size.

c.
Re-install the sleeve mass.  Press down on the sleeve mass until the calibration ring fits firmly between the base and the sleeve mass.

d.
Go to step 3 to finish the adjustment of the 'MID' point setting.

2.
For Ruska 2400, 2480, 2481 and similar deadweight gages:

a.
Place the 'medium' calibration tool directly on the FPI sensor.  (Remove the 'small' tool from the previous point.)

b.
Press down on the sleeve mass so that the calibration tool fits firmly between the FPI sensor and the sleeve mass.

c.
Go to step 3 to finish the adjustment of the 'MID' point setting.

3.
When the count has stabilized on the AutoPrompter's display, press the ENTER key.  The 'MID' setting has now been adjusted.  The next (and final) FPI adjustment screen will be displayed.

After adjusting the 'MID' FPI point, the 'HIGH' FPI adjustment screen is presented:

	+H.HHH Inch                      FPI CAL

xxx count        approx. FPI:xx.xxx inch

Press ENTER to Set, CLR to exit...   3/3


'+H.HHH' on the display represents the 'HIGH' position being adjusted and varies between models of deadweight gages.

The user can:

1.
Press CLR to exit to the Sensor Calibration Menu.  All original adjustment coefficients will be restored.

2.
Press F1 to return to the previous FPI adjustment screen.

3.
Perform the 'HIGH' point FPI sensor adjustment.

To perform the 'HIGH' point adjustment, follow these steps:

1.
For Ruska 2465 deadweight gage (and similar gages):

a.
Remove the sleeve mass.

b.
Install both of the factory-supplied FPI adjustment tools (rings), one on top of the other.

c.
Re-install the sleeve mass. Press down on the sleeve mass until the calibration rings are squeezed between the base and the sleeve mass.

d.
Go to step 3 to finish the adjustment of the 'HIGH' point setting.

2.
For Ruska 2400, 2480, 2481 and similar deadweight gages:

a.
Place the 'large' calibration tool directly on the FPI sensor.  (Remove the 'medium' tool from the previous point.)

b.
Press down on the sleeve mass so that the calibration tool fits firmly between the FPI sensor and the sleeve mass.

c.
Go to step 3 to finish the adjustment of the 'HIGH' point setting.

3.
When the count has stabilized on the AutoPrompter's display, press the ENTER key.  The 'HIGH' setting has now been adjusted.

After adjusting the 'HIGH' FPI point, new adjustment coefficients will be computed and saved.  The AutoPrompter will exit to the Sensor Calibration menu.

One error message is possible: 

	"Calibration error.Counts are too close.

Repeat the calibration...




This occurs, for example, when the user incorrectly applies the FPI �adjustment tooling. 

The user should double-check the final results. This can be done by observing the FPI reading from a Main Menu while installing the sleeve weight alone, one adjustment tool with the sleeve weight on top and both adjustment tools with the sleeve weight on top. The FPI reading on the display should match the 'LOW', 'MID' and 'HIGH' positions generated by the sleeve mass, one tool and both tools, respectively.

CAUTION:  Any errors made in the adjustment of the FPI sensor will degrade the overall performance of the AutoPrompter and dead weight gage system.

IMPORTANT:  When the FPI adjustment is complete, all tools should be removed from the deadweight gage.

5.11
CONFIGURE SYSTEM (ACCESSED FROM MAIN MENU #2)

The following parameters can be configured by the user:

Screen 1:

1.
RTD sensor installation (optional).

2.
FPI sensor installation (optional).

3.
FPI filter selection.

4.
Printer installation (optional).

Screen 2:

1.
Form feed enable selection.

2.
Printer baud rate.

3.
Printer parity.

4.
Number of printer data bits.

5.
Number of printer stop bits.

Screen 3:

'A' matric coefficients for model 2485 deadweight gage use (or similar gages).

Screen 4:

'B' matric coefficients for model 2485 deadweight gage use (or similar gages).

5.11.1
SCREEN 1:  INSTALLATION OPTIONS

These parameters are accessed by selecting '9' from Main Menu #2.  The first Configure System data entry screen is: 

	RTD Sensor: [NOT INSTALLED]       CONFIG

FPI Sensor: {NOT INSTALLED]

FPI FIlter: [NONE  ] K:0.25

   Printer: [NOT INSTALLED]          1/4


The values displayed above are the factory default values.

The user can:

1.
Press CLR or F1 to return to Main Menu 2.

2.
Press F2 to advance to the next display.

3.
Edit the values.

RTD sensor values are INSTALLED or NOT INSTALLED.  If not installed, the user must key in the temperature by hand.

FPI sensor values are INSTALLED and NOT INSTALLED.  If not installed, all references to FPI are omitted from the displays.

The FPI Filter selection is effective only if the FPI sensor is installed.  The following selections can be made.

1.
NONE

2.
LOW-PASS.

3.
BUTTERWORTH.

A filter is used to reduce the effects of unwanted FPI signal fluctuations.

The LOW-PASS filter selection selects a simple first-order low-pass digital filter.  The filter can be adjusted by the user by changing the value of a single constant; that constant being the 'K' value identified on the display.  As the filter constant is reduced towards zero the level of filtering increases, i.e., FPI display fluctuations will decrease in magnitude.  Also, the response time of the filter increases.  In fact, at zero, the signal is so heavily filtered that it does not change at all.  As the user decreases the level of filtering by increasing the K value towards one, the signal is less filtered.  At one, the FPI signal is totally unfiltered. (same as selecting 'none' as the filter selection).

The user must select a K value that gives an acceptable tradeoff between noise reduction and increased response time.  The K value must be between zero and one.  A good starting value is 0.25.

Some Ruska deadweight gages have mass sets that pivot about the top of the piston.  The sleeve mass pivots on the piston forming a pendulum.  The pendulum effect generates larger FPI signal fluctuations compared to other deadweight gage models.  These fluctuations are periodic functions of the specific gage's design.  The first-order low-pass filter discussed previously is not sufficient to reduce FPI signal fluctuations to an acceptable level for piston sink rate estimation.  A fifth-order Butterworth filter provides a better means of filtering and must be used for these types of gages.

The Butterworth constants defined in screens 3 and 4 are tuned to the dynamics of the Ruska 2485 deadweight gage gage.  These constants provide acceptable FPI filtering with minimal effect on the response time.  These constants should only be adjusted by the user for use on other Ruska deadweight gages based on specific instructions provided by Ruska.  The default Model 2485 deadweight gage constants may not work acceptably with other models.

Possible printer selections are INSTALLED and NOT INSTALLED.  If INSTALLED, a printer must be connected to the AutoPrompter.  The printer must obey the EIA RS-232-C interface standard (Reference [6]).  

The AutoPrompter printer interface is a Data Terminal Equipment (DTE) interface.  The following table provides the pin connections at the connector labelled 'Printer' on the back panel of the AutoPrompter:


PIN
DESCRIPTION


DIRECTION



 1
Protective ground


n/a


 2
Receive Data



not used


 3
Transmit Data



to printer


 4
Request to Send


to printer (always low)


 5
Clear to send



busy signal from printer


 7
Signal ground



n/a

Pins 6 and 8 through 25 are not connected.

5.11.2
SCREEN 2:  PRINTER CONFIGURATION

Upon pressing F2 from the previous installation display, the following screen is displayed:

	Printer Form Feed: [DISABLED]     CONFIG

    Baud: [9600]   Data bits: 8

  Parity: [NONE]   Stop Bits: 1      2/4


The values displayed above are the factory default values.

The user can:

1.
Press CLR to return to Main Menu 2.

2.
Press F1 to return to the previous display (Installation Options).

3.
Press F2 to advance to the next display.

4.
Edit the values.

The printer form feed options are ENABLED and  DISABLED.  If ENABLED, an ASCII form feed character will be sent to the printer prior to printing the report heading during pressure generation and measurement.  If DISABLED, no form feed character is sent.

Valid printer baud rates are 110, 300, 600, 1200, 2400, 4800 and 9600.  Parity options are NONE, ODD and EVEN.  The number of data bits are 7 or 8.  The number of stop bits are 1 or 2.

NOTE:  The printer options defined on this display only take effect if a printer is installed.

5.11.3  SCREEN 3: 'A' MATRIX BUTTERWORTH FILTER COEFFICIENTS

Upon pressing F2 from the previous display, the following screen is displayed:

	"A" Matrix Butterworth Coefficients:

   a1:0.0639422   a4:0.6394223

   a2:0.3197111   a5:0.3197111

   a3:0.6394223   a6:0.0639422       3/4


The values displayed above are the factory default values for a Ruska Model 2485 deadweight gage.  These coefficients should only be changed if literature supplied with the AutoPrompter or deadweight gage gives new coefficients.

These coefficients are activated when the 'Butterworth' FPI filter selection is made in screen 1.

The user can:

1.
Press CLR to return to Main Menu 2.

2.
Press F1 to return to the previous display.

3.
Press F2 to advance to the next display.

4.
Edit the values.

5.11.4
SCREEN 4:  'B' MATRIX BUTTERWORTH FILTER COEFFICIENTS

Upon pressing F2 from the previous display, the following screen is displayed:

	"B" Matrix Butterworth Coefficients:

   b1: 0.0000000   b4:-0.0842002

   b2:-0.2461149   b5:-0.0589783

   b3:-0.6546314   b6: 0.0022265     4/4


The values displayed above are the factory default values for a Ruska Model 2485 deadweight gage.  These coefficients should only be changed if literature supplied with the AutoPrompter or deadweight gage gives new coefficients.

These coefficients are activated when the 'Butterworth' FPI filter selection is made in screen 1.

The user can.

1.
Press CLR to return to Main Menu 2.

2.
Press F1 to return to the previous display.

3.
Edit the values.
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