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PG7000 is not able to establish communication with a valid pressure control component, <P
control timeout, autogen off> is displayed momentarily. Correct the communications error
with the pressure control component and try again. If PG7000 is able to establish
communications with a valid automated pressure control component, <Turning ON
automated generation> is displayed momentarily and automated control is turned ON.

The PG7000 automated control function will attempt to float the piston within the piston
position ready limits (see Section 3.4.1) after any mass to pressure or pressure to mass
command once mass loading has been confirmed. It will continue to attempt to float its
piston until [ENTER] is pressed to initiate a new command, a function key is pushed to
interrupt AugoGen, or automated pressure control is turned OFF using [GEN].

If automated pressure control is ON and <loff> is pressed, <Turning OFF automated
generation> is displayed momentarily and automated control is turned OFF. The PG7000
automated control function is inactive.

'fg Automated pressure generation/control ON s indicated by a <G> in the right of the top
line of the PG Terminal main run screen. The <G> flashes when automated generation is active
(see Section 3.7).

ﬂ Proper operation of the automated pressure generation/control function is dependent on
PG7000’s measurements of piston position. When using AutoGen, be sure that the piston
position indication system is properly adjusted (see Section 5.2.2).

’g Proper operation of the automated pressure generation/control function is dependent on
PG7000’s measurements of piston position and rotation rate. These measurements are only
available when the mass loading bell is installed on the piston. Automated pressure
generation/control is automatically turned off when the PG7000 entered pressure or mass load
does not include the mass loading bell.

’3 Automated pressure generation/control is not available when operating in PG7000 high line
differential pressure mode (see Section 3.9.4.2).

To help protect against accidental overpressure, when using automated pressure
generation/control, set the upper limit (UL) of the pressure control system using [GEN], <4UL>
(see Section 3.9.9.3).

3.9.9.1 <2TARGET>
O PURPOSE

To adjust the distance from midstroke to which the piston position must be set
before the automated generation system considers the piston floating process
complete (see Sections 3.9.9, 3.5).

’g With PG7202, AutoGen pressure control using the PPCH-G pressure control
does not stop when the target piston position is reached. The PPCH-G thermal
pressure control unit (TPCU) is used continuously to attempt to maintain the piston
at the target position. The default target piston position for a PG7202 is mid-float
position (0.0 mm).
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O OPERATION

To adjust the AutoGen piston float target press [GEN], <2target>. Edit the value of
the target as desired. The default is + 1 mm (0 mm for PG7202). The entry should
not exceed + 2.5 mm.

3.9.9.2 <3RAISE>
O PURPOSE

To turn ON and OFF a function that causes the automated generation component (see
Section 3.9.9.) to raise the PG7000 piston to the top of its stroke before automated
mass manipulation by an AMH automated mass handler. This can avoid a large
pressure change which may occur in certain circumstances when AMH lifts the mass
load off of the piston.

QO OPERATION

To turn ON and OFF the raise piston before mass loading fuction, press [GEN],
<3raise>. The cursor is on the choice corresponding to the current state. Select <1no>
for the piston not to be raised or <2yes> to raise the piston. The default is <1no>.

3.9.9.3 <4UL>

O PURPOSE

To read and/or set the UPPER LIMIT (UL) of the automated pressure generation
component used by AutoGen. This function is used to protect against accidential
overpressure when using the PG7000 automated pressure generation function (see
Section 3.9.9 and the generation component’s Operation and Maintenance Manual,
UL section)

O OPERATION

To view or set the UPPER LIMIT of the automated pressure control component
used by AutoGen, press [GEN], <4UL>.

If AutoGen is not currently ON, the control component UPPER LIMIT cannot be
accessed and an error message is displayed.

If AutoGen is ON, the current UPPER LIMIT of the automated control component
is displayed and can be edited.

The automated pressure control component will abort pressure generation and
beep repeatedly if its UPPER LIMIT is exceeded.

3.9.9.4 <5TOL>
O PURPOSE

To read and/or set the pressure measuring tolerance of the pressure controller used by
AutoGen to automate pressure control.

'?3 This function is used only when the pressure controller is a PPC3.

O PRINCIPLE

The control tolerance function can be used to reduce the time required to set pressure
and float the PG7000 piston when the pressure controller used is significantly more
accurate than the default tolerance value. The tolerance can also be described as the
degree of agreement between the pressure control's pressure measurement and the
pressure value set by the PG7000 when its piston is floating. In general, making the
tolerance smaller reduces the time required to float the piston and making the
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tolerance wider increases the time. However, if the tolerance is set too small so that it
does not correctly reflect the degree of agreement between the pressure controller
pressure measurement and the PG7000’s floating piston, overshoot of the piston float
point or inability to float the piston will result.

The pressure controller tolerance determines, when applicable:

a) the distance from the actual pressure target that pressure is set before the
AutoGen function begins to seek movement of the piston.

b) the amount of pressure overshoot that must occur before “forced rotation” is
used to overcome possible friction between the piston and the cylinder.

'?3 This function is used only when the pressure controller is a PPC3.

QO OPERATION
To view or set the pressure control tolerance, press [GEN], <5tol>.

The current value of the pressure control tolerance is displayed. The value is in
% of full scale of the pressure controller. If the pressure controller is
AutoRanged, the AutoRange maximum pressure is used as full scale (see the
pressure controller’'s Operation and Maintenance Manual).

The default tolerance value is 0.05% of full scale.

Edit the tolerance value if desired. Do not make the pressure tolerance less than
the worse case agreement between the pressure controller pressure measurement
and the pressure indicated by the PG7000 when its piston is floating.

3.9.9.5 <6REFLOAT>
O PURPOSE

To turn ON and OFF a function that causes the automated generation component (see
Section 3.9.9.) to refloat the piston to the target piston position after a new pressure or
mass target is entered, even if the piston is already floating within the piston position
Ready limits. When Refloat is ON, the piston is always refloated to the target piston
position after a new pressure or mass target command. This gives the full stroke of the
piston to drop before refloat is necessary. When Refloat is OFF, the time required to
activate the pressure control component and refloat the piston is eliminated if it is not
needed. This can result in very rapid pressure setting when the piston is still floating
after a mass load change.

O OPERATION

To turn ON and OFF the Refloat function, press [GEN], <6refloat>. The cursor is on
the choice corresponding to the current state. Select <1no> for the piston NOT to be
controlled to the target position after a pressure or mass command if the piston is
already in the Ready piston position limits. Select <2yes> for the piston to always to
be controlled to the raise the piston. The default is <2yes>.

3.9.9.6 <7VOL>
O PURPOSE

To read and/or set the volume of the system to which the PG7000 system is
connected.

'?3 This function is used available only with PG7302 and PG7307.
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O PRINCIPLE

The piston floating routines of PG7302 or PG7307 oil operated piston gauge using a
PPCH automated pressure controller are highly dependent upon the volume of the test
system into which pressure is being controlled. The VOL function is used to specify
the test volume so that the PG7302 or PG7307 may scale the PPCH rates properly for
the volume.

Operating with an improperly specified volume will cause the piston floating
routine to be either very slow (specified volume to small) or to overshoot
(specified volume too large).

ﬂ If the test system volume is not known, the PPCH volume determination
function may be used to measure it. This function is run directly from the PPCH
front panel (see the PPCH Operation and Maintenance Manual, {INTERNAL],
<1CONFIG>).,

'?3 The test volume can be read or set remotely (see Section 4.3.4, ).

QO OPERATION

To view or set the test volume, press [GEN], <7vol>.

The current volume value is displayed. The value is in cubic centimeres (cc).
The default volume is 30 cc. The maximum volume is 300 cc.

Edit the volume value if desired.

3.9.10 [RES]

O PURPOSE

To set the resolution with which PG7000 loads mass in response to pressure or mass
commands (see Section 3.9.12).

O PRINCIPLE

PG7000 piston-cylinders are sized such that there is a whole number, nominal relationship
between mass loaded on the piston in kilograms [kg] and the pressure at which the piston will
float in kilo Pascal [kPa] or Mega Pascal [MPa]. This relationship is called the pressure to
mass conversion coefficient and is expressed as kPa/kg or MPa/kg. The pressure to mass
conversion coefficient is marked on the cap of each piston.

PG7000 mass sets are made up of masses in multiples and submultiples of the kilogram
making it simple to load mass values rounded to 0.01 g, 1 g, 10 g or 0.1 kg.

When using PG7000 to define pressure, the desired pressure value is entered (see Section
3.9.11) and PG7000 prompts the user with the mass value to be loaded. Due to the many
variables that influence the exact pressure to mass relationship for a piston-cylinder
(even though there is nominally a whole number mass to pressure relationship) the mass
value to load to reach exactly the pressure requested is always an odd value. Therefore,
defining the exact pressure value requested always requires loading mass with 0.01 g
resolution.

When it is acceptable for the pressure values defined to not be exactly the nominal pressure
value of the point, operation can be simplified and mass loading errors can be reduced by
loading mass with a lower level of resolution and using the pressure that the lower level
resolution mass load generates. For example, on a piston-cylinder with a nominal pressure to
mass relationship of 10 kPa/kg, defining a pressure of exactly 100 kPa, nominally requires
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loading 10 kg of mass. However, once all the influences on the measurement are taken into
consideration, the actual mass to load to define exactly 100 kPa will not be 10.00000 kg, it will be
a value near 10 kg such as 9.99731 kg. This value is difficult to load, as it requires relatively
complex mass accounting and the manipulation of very small sub-gram masses. To avoid
handling a difficult, odd mass value, one might instead decide to load 10 kg and use whatever
pressure results as the reference pressure. In this example, loading 10 kg rather than 9.99731
kg would result in defining 100.0269 kPa rather than 100.0000 kPa. The pressure defined is only
very slightly different from the nominal value and there is no additional uncertainty if that value is
used. The savings in time and reduction of possible mass loading errors are significant.

The PG7000 RES function is used to cause PG7000 to automatically calculate mass loads to a
whole humber value starting at 0.01 g and increasing in powers of 10 to 0.1 kg. This function is very
useful to make operation more convenient and less error prone when it is not imperative that the
pressure defined by PG7000 be exactly the nominal pressure of the test or calibration sequence.

"g The mass loading resolution of AMH automated mass handling systems is 0.1 kg. The
default mass loading resolution when AMH is initialized is 0.1 kg. If resolution finer than 0.1 kg is
set when AMH is active, the AMH loads the required mass value wit 0.1 kg resolution and the
operator is prompted with an instruction to load the trim mass under 0.1 kg. For fully automated
operation, the mass loading resolution should always be set to 0.1 kg.

O OPERATION

To access the resolution function, press [RES]. The Mass loading rsltn:
display is: 0.01 g < and >

Press the [«] and [—] keys to select the desired level of resolution. [«] decreases
resolution and [—] increases resolution. Press [ENTER] to set the selected resolution and
return to the main run screen. The resolution range is from 0.01 g to 0.1 kg in powers of 10.

"3 The RES setting has no affect in mass to pressure mode. The RES setting only affects the
resolution of the mass commands that result from pressure entries in pressure to mass mode
(see Section 3.9.12).

'?3 In PG7000 high line differential pressure mode (see Section 3.9.4.2), line pressures setting
is not affected by the RES setting; line pressures are always set with 0.1kg resolution.
Differential pressure mass loading resolution is determined by the RES setting.

3.9.11 [ENTER/SET P] FROM RUN SCREEN

O PURPOSE

To enter and execute pressure to mass or mass to pressure commands (see Section 3.9.12).

O PRINCIPLE

PG7000 can calculate and display the mass to be loaded to achieve an entered pressure
value (pressure to mass mode), or the pressure resulting from an entered mass load (mass
to pressure mode). The P orR M function is used to set pressure to mass or mass to pressure
mode (see Section 3.9.12).

Pressing [ENTER/SET P] from any run screen (MAIN, SYSTEM or AMBIENT) accesses the
pressure or mass entry screen which allows the command value to be entered and proceeds
through the sequence to set or read the pressure defined by PG7000.
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o

OPERATION

To access the pressure or mass entry screen, press [ENTER/SET P] from any run screen. The
sequence after [ENTER/SET P] has been pressed varies between mass to pressure and
pressure to mass mode. The mode is selected by pressing [P orR M] (see Section 3.9.12).
See Section 3.9.11.1 for details on [ENTER/SET P] in pressure to mass mode and Section
3.9.11.2 for mass to pressure mode. See immediately below for typical operational sequences in
gauge and absolute modes. See Section 3.9.4.1, Operating in Differential Mode, for typical
differential mode operational sequence.

Typical Gauge and Absolute by ATM Mode Operational Sequence

1]
2]
3]

6]

7]

Press [MODE] and select gauge or absolute by ATM mode as desired (see Section 3.9.4).
Press [P or M] and select pressure to mass or mass to pressure mode (see Section 3.9.12).

Press [ENTER/SET P] and enter a pressure or mass value. If the piston is floating and
AutoRoate is ON, the braking function engages to stop piston rotation (see Section 3.9.8).

Load mass as instructed (see Section 3.6). If an AMH automated mass handling system
is active, the mass is loaded automatically with resolution of 0.1 kg.

Use the system pressure control component to float the PG7000 piston. If the AutoGen
function is ON, the automated pressure control component floats the piston automatically
(see Section 3.9.9).

When PG7000 indicates Ready on all Ready/Not Ready indicators (see Section 3.4), take a
DUT reading at the pressure indicated on the top line of PG7000 display.

Repeat Steps © through O for each desired pressure value.

Typical Absolute by Vacuum Mode Operational Sequence (PG7601 Only)

1]
2]
3]

Press [MODE] and absolute by vacumm (avac) mode (see Section 3.9.4).
Press [P or M] and select pressure to mass or mass to pressure mode (see Section 3.9.12).

Press [ENTER/SET P] and enter a pressure or mass value. If AutoRoate is ON, the
braking function engages to stop piston rotation (see Section 3.9.8).

Load mass as instructed (see Section 3.6). If an AMH automated mass handling
system is active, the mass is loaded automatically to resolution of 0.1 kg.

Install bell jar on PG7000, shut PG7000 vacuum vent valve, open vacuum reference
shutoff valve. Wait for vacuum under bell jar to reach Ready condition (see Section 3.4.3).

Use system pressure control component to float the PG7000 piston. If the AutoGen
function is ON, the automated pressure control component floats the piston automatically
(see Section 3.9.9).

When PG7000 indicates Ready on all Ready/Not Ready indicators (see Section 3.4), take a
DUT reading at absolute pressure indicated on the top line of the PG7000 display.

Shut vacuum reference shutoff valve, open vacuum vent valve. Wait for pressure under
bell jar to return to ambient. Remove bell jar. If an AMH automated mass handling
system is active and mass loading resolution is 0.1 kg, the vacuum does not need to be
broken and reestablished at each increment since the masses are moved automatically.

Repeat Steps © through @ for each desired differential pressure point.
3.9.11.1 [ENTER/SET P] IN PRESSURE TO MASS MODE

O PURPOSE

To enter and execute a pressure to mass command in pressure to mass mode
(see Section 3.9.12).
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O OPERATION

Put the PG7000 in pressure to mass operation mode (see Section 3.9.12), then
press [ENTER/SET P] in any run screen. If automated rotation is on, the
<DECELERATING> screen shows until piston deceleration is complete.

ﬂ Pressing [ENTER] in the run screen causes automated pressure generation to
be suspended if ON (see Section 3.9.9) and AutoRotate to stop piston rotation if
ON (see Section 3.9.8). When [ENTER] is pressed to confirm mass entry,
automated pressure generation and/or motorized rotation resume.

The display is:
1. Current measurement mode (see Section
3.9.4). Target pressure:
2. Current pressure unit of measure (see Section 100.0000 kPa a
3.9.3).
3. Entry field for the target value of pressure to T T T
be set. 3 2 1

Use the numerical keys and editing keys to enter the target pressure value desired.

Press [ENTER/SET P] to process the target pressure value. If the pressure
value entered cannot be executed, an explanatory error message is displayed
momentarily and operation returns to the target pressure entry screen with the
previous target pressure value displayed. If the target pressure value entered is
valid, the value is processed and operation proceeds to the mass loading
instruction screen. The display is:

Load nominal mass:

1. Mass to load using trim masses. 10.0 kg and 3.17 g

2. Nominal mass to load using main and
fractional masses. T T
2

1

’g If an AMH automated mass handling system is active and mass loading
resolution is set to 0.1 kg, the AMH loads the mass automatically. As it does, the
steps of its operation are displayed. If resolution is set to higher than 0.1 kg, the
operator is prompted to load the trim mass value.

With PG7601 in absolute by vacuum measurement mode (see Section 3.9.4), the instruction
is <Load mass & vac:> indicating that the nominal mass value should be loaded
and then the bell jar should be installed and vacuum established under the bell jar.

Load the nominal mass value following the protocol described in Section 3.6 and
press [ENTER/SET P]. When [ENTER/SET P] is pressed confirming that the
nominal mass value has been loaded, operation returns to the previous run
screen with the new pressure target and mass value active.

To make “in tolerance” measurements, it is imperative that all mass loading
instructions be executed following the protocol describe in Section 3.6. This ensures
that the actual mass value resulting from a nominal mass loading command will be
correct. Failure to load masses following the PG7000 mass loading protocol is likely
to result in out of tolerance mass load determinations and pressure definitions.
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’3 The resolution with which the pressure to mass mode mass loading
instruction is given depends on the resolution set in the RES function. The RES
function makes it possible to avoid loading high resolution mass values when it is not
imperative that the pressure defined be exactly the nominal pressure requested (see
Section 3.9.10).

'Pg The pressure to mass loading instruction is given in nominal mass while the
main run screen displays the true mass loaded. For this reason, the nominal mass
loading instruction and the true mass displayed in the main run screen are slightly
different values. This is normal operation (see Section 3.6).

3.9.11.2 [ENTER/SET P] IN MASS TO PRESSURE MODE

O PURPOSE

To enter and execute a mass to pressure command in mass to pressure mode
(see Section 3.9.12).

QO OPERATION

Put the PG7000 in mass to pressure operation mode (see Section 3.9.12), then
press [ENTER/SET P] in any run screen. If automated rotation is on, the
<DECELERATING> screen shows until piston deceleration is complete.

ég Pressing [ENTER] in the run screen causes automated pressure generation to
be suspended if ON (see Section 3.9.9) and AutoRotate to stop piston rotation if
ON (see Section 3.9.8). When [ENTER] is pressed to confirm mass entry,
automated pressure generation and/or motorized rotation resume.

The display is:

Load nominal mass:

1. Edit field for total trim mass currently loaded.
y 10.0 kg and 3.17 g

2. Edit field for nominal mass of main and
fractional masses currently loaded. T T
2

1

Use the numerical and editing keys to enter the nominal mass to be loaded on
the piston following the mass loading protocol described in Section 3.6.
Press [ENTER/SET P] to process the mass value. If the mass value entered
cannot be executed, an explanatory error message is displayed momentarily and
operation returns to the mass entry screen with the previous nominal mass value
displayed. Ifthe mass value entered is valid, the value is processed and
operation proceeds to the previous run screen with the new mass value active.

To make “in tolerance” measurements, it is imperative that the value of mass
loaded on the piston be the NOMINAL mass following the protocol describe in
Section 3.6. This ensures that PG7000 will correctly determine the true mass value
loaded. Failure to enter nominal mass values following the PG7000 mass loading
protocol is likely to result in out of tolerance mass load determination and pressure
definitions.
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”3 The setting of the RES function has no effect on the resolution of mass load
entries in mass to pressure mode (see Section 3.9.10).

qﬂ The mass to pressure mass entry is expressed in nominal mass while the
MAIN run screen displays the true mass loaded. For this reason, the nominal mass
loading instruction and the true mass displayed in the main run screen are slightly
different values. This is normal operation (see Section 3.6).

3.9.11.3 COMMANDS FOR ZERO PRESSURE, ENDING A TEST

Entering a value of zero as the target presure is a convenient way to end a test
and vent the automated pressure control component when AutoGen is ON.

Entering a value of zero in pressure to mass mode causes the following
sequence to occur:

© Stop piston rotation if AutoRotate is ON.
® Vent pressure control component if AutoGen is ON or prompt operator to vent.

© A special run screen displays reflecting that the PG7000 is at rest and the
mass loading bell may not be installed. The display is:

1. <?> in ready/not ready indicator positions as
status of piston is unknown since mass loading 1 2
bell may not be installed. l l

2. Unknown pressure except in absolute by
atmosphere measurement mode in which the . .
current value of atmospheric pressure is TeemmmTT psi a
displayed. This is the value of absolute by
atmospheric pressure when the system is

vented. T T
3. Unknown/meaningless mass load. 3

4.  Unknown/meaningless piston position.

3.9.12 [P OR M]

O PURPOSE

To select between PG7000 pressure to mass or mass to pressure operation mode.

O PRINCIPLE

Piston gauges are generally used either to define desired pressure set points (e.g. when
applying reference pressures to a device to be calibrated) or to measure a static pressure
(e.g. when performing a crossfloat intercomparison with another piston gauge).
PG7000s support these two typical situations with two operating modes: pressure to mass
and mass to pressure.

In pressure to mass operating mode, the operator enters target pressure values and the
PG7000 provides instructions of the mass to load to achieve the desired target pressure.

In mass to pressure operating mode, the operator enters the mass currently loaded and the
PG7000 determines the pressure resulting from the current mass load. Mass to pressure
mode is also useful to determine the true mass resulting from a nominal mass load (see
Section 3.6).

The P or M function is used to set the PG7000 operating mode to either pressure to mass or
mass to pressure.
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O OPERATION

qﬂ For details on pressure to mass and mass to pressure operation, see Section 3.9.11.

To access the P orR M function, press [P OrR M], Select entry mode:
the display is: lpressure 2mass

Selecting <lpressure> activates pressure to mass mode and returns to the previous run screen.

Selecting <2mass> activates mass to pressure mode and returns to the previous run screen.
3.9.13 [C] AND [C], [«]

O PURPOSE

To activate motorized piston rotation manually.

qg Motorized piston rotation is optional on PG7102, PG7202 and PG7302. If motorized
rotation is not present, pressing [@] displays an informational message and has no effect.

O PRINCIPLE

PG7000 offers motorized piston rotation as a standard feature on PG7601 and as an optional
feature on PG7102, PG7202 and PG7302. Motorized rotation engages and disengages to
rotate or stop the rotation of the PG7000 piston.

Motorized rotation can be set to operate automatically to maintain the piston within Ready
condition rotation rate limits when the piston is floating and stop rotation before changing the
pressure or mass load (see Section 3.9.8). Motorized rotation can also be engaged manually
to accelerate or brake piston rotation at any time under direct operator control.

[C’] is used for momentary acceleration of piston rotation. [C’] followed by [«] is used to
start a function that stops piston rotation.

O OPERATION

To momentarily engage the motorized piston rotation system and accelerate the piston, press
[C’] from any run screen. If PG7000 is equipped with motorized rotation, the motorized
rotation system engages and remains engaged until maximum rotation rate has been
achieved or the key is released.

The display is a modified version of the 1% system run screen to indicate the piston rotation is
being accelerated while showing rotation rate and position:

1

1. Current piston rotation rate. l

2. Current rate of piston vertical displacement. 12 rpm ACCELERATING

3. Current piston position. + 2.05 mm 0.1/min

| !

To start the piston braking function press and hold [@’], then press [«]. If PG7000 is
equipped with motorized rotation, the motorized rotation system engages and stays engaged
until the piston rotation is stopped. Once the braking function starts the keys may be released
and the function will complete unless [ESCAPE] is pressed.
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4. REMOTE OPERATION

4.1 OVERVIEW

Most of the PG7000 Terminal's front panel functions can also be executed by commands from
a remote computer. The host computer can communicate with PG7000 using the COM1 RS232 port
or the IEEE-488 port located on the PG7000 Platform rear panel. The command syntax is the same for
either port except when using the IEEE STD. 488.2 Common commands.

4.2 INTERFACING

Sending a command to PG7000 places it in remote mode. The function keys on the front panel are
locked-out, except for the [SYSTEM] and [AMBIENT] keys which still respond to allow the user to
change the data displayed. Pressing the [ESC] key returns PG7000 to local mode unless the “REMOTE”
command was sent which locks out keypad operation until the “LOCAL” command is sent.

Most remote commands return a reply within 500 ms. The following commands may query external
devices connected to PG7000’'s COM2 and/or COMS3 ports and can take up to 5 seconds to reply:

“MASS=" (possible communications with an external AMH mass handler)
“PGEN=" (requires communications with an external pressure controller)
“SETUP=" (possible communications with external barometer or vacuum gage)

You must wait for this reply before issuing another command to PG7000. This ensures that PG7000 has
completed the command. An exception is the use of any of the IEEE STD. 488.2 Common Commands
(see Section 4.3.4.1) via the IEEE-488 interface (common commands all start with an asterisk, “*”). The
common commands only generate a reply if using the COM1 port or if the query form of the common
command is used (command followed by a “?").

4.2.1 RS232 INTERFACE

To establish RS232 communications a standard pin-to-pin DB-9F to DB-9M RS232 cable
must be used to connect the host COM port to PG7000 COM1. The interface settings of both
ports must be the same.

jj PG7000 supports an independent RS5232 self-test to verify that the PG7000 RS232 ports
are operating correctly and the interface cable being used is valid. Use this self-test to
troubleshoot if you are having difficulty establishing communications with any PG7000 COM1 (see
Section 3.11.5.3).
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4.2.1.1 coM1

The PG7000 COM1 RS232 interface is located on the PG7000 Platform rear
panel. Itis a 9-pin female DB-9F connector configured as a DCE device. Data is
transmitted out of PG7000 using pin 2, and is received on pin 3. This allows a
standard pin-to-pin DB-9M to DB-9F RS232 cable to be used to connect to a
DTE host. Handshaking is NOT required or supported.

COM1 RS232 commands must be terminated with at least a single carriage
return character, while line feed characters are ignored. All RS232 responses
from PG7000 are terminated with a carriage return character and a line feed
character (either <CR><LF> or <LF><CR> see Section 3.11.5.1).

Table 22. COM1 DB-9F Pin Designation

IBM PC/XT DB-9F CONNECTIONS | IBM PC/XT DB-9M to PG7000 DB9F CONNECTIONS
DB-25M DB-9F DB-9M DB-9F
2 3
3
7 5 5 5
4.2.1.2 COM2 AND COM3

The PG7000 COM2 and COM3 RS232 interfaces are located on the PG7000
Platform rear panel. They are 9-pin male DB-9M connectors configured as a
DTE device. Data is transmitted out of PG7000 using pin 3 and is received on
pin 2. This allows a standard pin-to-pin DB-9F to DB-9M RS232 cable to be
used to connect to a DCE slave. Handshaking is NOT required or supported.

COM2 and COM3 are used by the PG7000 Platform to communicate with external
devices. An external barometer and/or vacuum gauge can be connected to COM2
(see Sections 3.11.5.4, 3.11.5.5). An automated pressure control component and/or
AMH automated mass handler can be connected to COM3.

Table 23. COM2 and COM3 DB-9M Pin Designation

PIN # FUNCTION DESCRIPTION
2 RxD This pin accepts serial data from another PG7000 or another
device.
3 TxD This pin transmits serial data from the PG7000 to another
PG7000 or another device.
4 DTR Data Terminal Ready. Held at 5 Volts.
Grn This pin is the common return for the TxD and RxD signals.
IBM PC/XT DB-25F to DB-9M IBM PC/XT DB-9F to PG7000 DBO9M CONNECTIONS
CONNECTIONS
DB-25F DB-9M DB-9F DB-9M
2 3 3 3
3 2 2
7 5 5 5
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4.3

4.2.2 |EEE-488 (GPIB)

The PG7000 IEEE-488 interface is located on the PG7000 Platform rear panel. The physical
and electrical interface conforms to I|IEEE Std 488.1-1987 Subset E2 and IEEE
Std. 488.2-1992. You should NOT attempt to communicate with the IEEE-488 interface while
using the COML1 interface. The IEEE-488 receive buffer is 250 bytes deep. PG7000 will hold
OFF release of the NRFD handshake line until it can service and empty the receive buffer.
This keeps the buffer from overflowing.

IEEE-488 commands must be terminated with a single line feed character along with the
assertion of the EOI line. All IEEE-488 responses from PG7000 are terminated with a line
feed character along with the assertion of the EOI line. Replies are held in a buffer until the
host computer gets them, so it is possible to have old replies in this buffer, while you are
expecting new replies from a just issued command.

Address 10

Terminating Characters <CR> and <LF> with EOI asserted with <LF>

IEEE Local Functions SH1, AH1, T4, L2, RL2, DC2

Supported Parallel poll mode is not supported

Physical Interface IEEE-488.2 with tri-state bus drivers

IEEE-488 To establish IEEE-488 communications the host computer must

have an IEEE-488 card and PG7000 must be correctly addressed.
PG7000’s IEEE-488 address can be set locally from the front panel
using [SPECIAL], <5Remote> (see Section 3.11.5.2). An IEEE-488
interface cable must be used.

COMMANDS
4.3.1 COMMAND SYNTAX

All PG7000 commands are ASCII strings. The user must wait for PG7000 to reply before
sending another command. An exception to this is the use of any of the IEEE Std. 488.2
Common Commands via the IEEE-488 interface (these Common Commands are shown first
in 4.3.4.1 and always start with an asterisk: “*"). The common commands only generate a
reply if using the COML1 port or if the query form of the common command is used (command
followed by a “?").
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43.2 COMMAND SUMMARY

Table 24. Command Summary

COMMAND DESCRIPTION

ABORT Interrupt PG7000 activity and put it in an idle state

AMPHX(=) Set or read the source for ambient humidity

AMBPX(=) Set or read the source for ambient pressure

AMBTX(=) Set or read the source for ambient temperature

AMB Read back the current ambient conditions

AMHERR Read error messages from AMH automated mass handler

AMHLOAD(=) Load or unload all AMH masses

AMHMS(=) Read or set the discreet AMH mass load

AROT(=) Set or read the current automated motorized rotation status

ATMHEIGHT(=) Set or read the ATM head height

BELL(=) Read or select the mass loading bell to use

BELLX(=) Read or set a mass loading bell’s information

CALX(=) Set or read the calibration coefficients for an internal sensor

*CLS Clear the status registers and all queues

COMx(=) Set or read the COMXx port configuration

DATE(=) Set or read the current date

DIFLOAD Execute the mass load determined by the DIFSETUP command

DIFOFFSET(=) Read or set the differential mode RPM offset value

DIFSETUP Prepare PG7601 to determine the differential mode RPM offset

DUTHEIGHT(=) Set or read the DUT head height

*ESE(?) Read or set the Event Status Enable Register

ERR Read the last error message

*ESR? Read the Event Status Register

HLDFALL Read the results of the last natural fall rate measurement step completed in high
line differential mode

HLDLINEP Set a new line pressure in high line differential mode

HLDVIEW Read the results of the last line pressure set in high line differential mode

HLDXFLT Read the results of the last crossfloat fall rate measurement step completed in high
line differential mode

*IDN? Identify the product and software version

LOCALG(=) Set or read the local gravity

LOCAL Local operation

MASSSETX(=) Set or read the mass set values

MASSX(=) Set or read the mass set data

MASS(=) Set or read the selected mass set

MEDIA(=) Set or read the DUT head medium

MEM Read the memory OK flag

MMODE(=) Set or read the measurement mode

MRES(=) Set or read the mass loading resolution

MROT(=) Set or read the manual motorized rotation status

MR Read the current mass load

MS= Specify a new mass target, loading masses if AMH enabled

OHMS Read the ambient PRT and piston-cylinder PRT resistance

*OPC(?) Read or set the Operation Complete register (not applicable to the PG7000)
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COMMAND DESCRIPTION
*OPT? Read the PG7000 options installed
PCTx(=) Set or read the source for the piston-cylinder temp
PGEN(=) Set or read the automated pressure generation setting

PISTONRDYx(=)

Set or read piston rotation rate limits.

PISTONVARX(=)

Set or read additional piston variables

PISTONXx(=) Set or read the piston header information

PISTON(=) Set or read the piston in use

PPC= Send a command to an external pressure generation/control component.

PPCPR Read the pressure measured by a PPC pressure controller connected to PG7000’s
COM3.

PPOS Read the current piston position

PRTPC Set or read the piston cylinder temperature PRT information

PR Read the current PG7000 defined pressure and “ready” status

PS= Specify a new PG7000 target pressure, loading masses if AMH enabled

READYx(=) Set or read the ready criteria for a specific “Setup”

READYCK(=) Set or read the ready check flag status

REMOTE Set the PG7000 into local lockout condition

RESET Set basic PG7000 operating conditions to default. Equivalent to front panel “Reset,
Sets”.

RESUME Resume the suspended process of setting a new pressure by remote command.

RESUME(=mode)

Set the resume mode, which determines whether a pressure setting process
initiated by remote command will pause after target entry and require the RESUME
comand to continue .

RPM(x) Send a command to an external DHI RPM connected to COM2

*RST Reset user settings to factory defaults

SETUP(=) Set or read the setup to use

SN Read the PG7000 serial number

SPEED Read the piston rotation speed

*SRE(?) Read or set the Service Request Register

*STB? Read the Status Byte

TIME(=) Set or read the current time

*TST? Read the system self test results

UCOEF Read the current pressure units conversion coefficient

UDD(=) Set or read the user defined external barometer settings

UDU(=) Set or read the user defined pressure unit

UDV(=) Set or read the user defined external vacuum gage settings

UL(=) Set or read the upper limit of an external pressure generation/control component.

UNIT(=) Set or read the current pressure unit

VACPx(=) Set or read the source for the vacuum measurement

VAC(=) Set or read the vacuum reference flag

VENT(=) To vent the test pressure to atmosphere if an automated pressure
generation/control component is being used for automatic pressure generation.

VER Read version number of the internal software

VOL(=) Read or set the currently active test volume for AutoGen using PG7203 or PG7307
with a PPCH pressure controller

# Send a command through PG7000 to an external RPM on COM2
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4.3.3

represents a specific error.

ERROR MESSAGES

The PG7000 always replies to a command. If the command is incorrect or contains invalid
data, an error number is returned in the form “ERR# n” where n is an integer number that
This allows for easy error trapping by the host computer.
Table 25 is a list of the possible error numbers and the error description for each.

Table 25. Error Messages

REPLY

DESCRIPTION

ERR #0

OK

ERR #1

First argument missing or out of range

ERR #2

Second argument missing or out of range

ERR #3

Third argument missing or out of range

ERR #4

Fourth argument missing or out of range

ERR #5

Fifth argument missing or out of range

ERR #6

Sixth argument missing or out of range

ERR #7

Seventh argument missing or out of range

ERR #8

Eighth argument missing or out of range

ERR #9

Unknown command

ERR #10

Motorized rotation recovering from overload

ERR #11

Command missing argument

ERR #12

System overpressured

ERR #13

External RPM or PG7000 not detected

ERR #14

User unit not defined

ERR #15

Range jumper setting invalid

ERR #16

Element not defined

ERR #17

UDD not defined

ERR #18

Command not yet available

ERR #19

Not available with gauge units

ERR #20

Not available with vacuum reference

ERR #21

Internal pointer error

ERR #22

Pressure must be below 20 psia

ERR #23

Option not available or installed

ERR #24

Not available with isolation on

ERR #25

Must be READY set

ERR #26

COM port failed to initialize

ERR #27

Internal device time out error

ERR #28

External device time out error

ERR #29

File not opened

ERR #30

File end

ERR #35

PG7601 must first be setup for differential mode

ERR #36

Mass load invalid

ERR #37

External device invalid

ERR #38

External device configured incorrectly

ERR #39

External device reply invalid

ERR #40

Not ready

ERR #41

Measurement outside limits
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4.3.4

4.3.3.1 AMH ERRORS

If the optional AMH mass handler is being used, it can generate it's own error
message during operation. This usually occurs if the AMH is not properly setup,
or has a mechanical failure. The 3" character of the “PR” query reply will be an
‘E’ to indicate if the AMH has failed to operate as expected. If this occurs, you
can use the “AMHERR” command to get the specific AMH error message, and
refer to the AMH-38/AMH-100 Operation and Maintenance Manual for more
details.

COMMAND DESCRIPTIONS

Each command description gives the full syntax showing usage. Ranges of parameters or
parameter types are indicated. There are two types of commands. The Common and Status
Commands support IEEE STD 488.2, while the PG7000 commands access all other functions.

4.3.4.1 IEEE STD. 488.2 COMMON AND STATUS COMMANDS

PG7000 supports a set of commands that are common to all instruments
conforming to IEEE Std. 488.2 protocol. Though defined by the IEEE-488.2
standard, they also apply to PG7000 RS232 (COM1) communications. These
commands make it easy to perform basic functions for any device that
supports them. These command also cover the status reporting commands.
Refer to Section 4.4 for details on the status registers mentioned in these
commands. Query forms of these commands must be followed by a question
mark and IEEE-488.2 Common Commands always start with an asterisk (“*”).
Unlike the other PG7000 commands, they must have a space instead of an
equals sign (“=") between the command and any arguments. Also unlike the
other PG7000 commands, if you are using the IEEE-488 port, the query form
(command is immediately followed by a “?”) must be used to get a reply. If using
the COM1 port and the command is not a query, “OK” will be replied.

*CLS

Purpose Clear all of the status and event structures.

Syntax “*CLS”

Remarks This program message clears the following evens and status registers:

Standard Byte Register (STB)
Standard Event Status Register (ESR)
Error Queue

AMH error message

Pending OPC operations

Example Command: “*CLS”

Reply: “OK” (using COM1. No reply if IEEE-488 port)

*ESE(?)

Purpose Read or set the Standard Event Status Enable Register.

Syntax “+*ESE n"

“*ESE?”

Parameters n: '0 to 255’ This is the decimal representation of the bit(s) to
enable. To enable the PON and QYE bits, the argument would
be 128 + 4 =132.

Query Reply n (0 to 255)

Remarks The Standard Event Status Enable register determines which bits in the standard Event
Status Register are enabled and included in the Status Byte Register (ESB bit), and can
assert the SRQ line. The reply is in decimal numeric form.

Example Command: “*ESE 132"

Reply: “OK” (using COM1. No reply if IEEE-488 port)
Command: “*ESE?”
Reply: ‘132"

Page 137 © 1998-2008 DH Instruments, a Fluke Company



PG7000™ OPERATION AND MAINTENANCE MANUAL

*ESR?

Purpose Read the Standard Event Register.

Syntax “+ESR?”"

Query Reply n (0 to 255)

Remarks The Standard Event Register contents are cleared after reading. The reply is in decimal
numeric form.

Example Command: “*ESR?”

Reply: ‘4"

*IDN?

Purpose Identify the PG7000 model, and serial number.

Syntax “x|DN?"

Remarks The identification reply is made up of the manufacturer, the model, the serial number
and the software version. Each is separated by a comma.

Query Reply The version string.

Example Command: “*IDN?"

Reply: “DH INSTRUMENTS INC, PG7102, 1001, Ver2.00 —fhf”

*OPC(?)

Purpose Sets the operation complete bit when all operations have completed.

Syntax “*QPC”

“+*OPC?”

Remarks This Command enables PG7000 to set the OPC bit in the Standard Event Status Register
when it has completed all pending functions. The Query replies with a “1” when all functions
are complete.

Since PG7000 does not support overlapping commands, this command has no practical use.

Query Reply “0” or “1”

Example Command: “*OPC”

Reply: “OK” (using COM1. No reply if IEEE-488 port)
Command: “*OPC?”
Reply: ‘1"

*OPT?

Purpose Reads the list of installed molbloc RFM options.

Syntax “*QPT?"

Remarks This Query returns any registered option(s) installed in the PG. Each option is
separated by a comma.

Query Reply A comma delimited text field of the installed options.

Example Command: “*OPT?”

Reply: “NONE” (no options installed)
Reply: “auto rotation” (auto rotation option)

*RST

Purpose Resets the PG7000 settings to factory settings.

Syntax “*RST”

Remarks This Command sets the PG7000 settings to factory settings which is equivalent to a
front panel executed [SPECIAL], <5Reset>, 1sets. This does not affect the
communications settings.

Example Command: “*RST”

Reply: “OK” (using COM1. No reply if IEEE-488 port)

See Also: 3.11.9.1

*SRE(?)

Purpose Read or set the Service Request Enable Register.

Syntax “*SRE n"

“*SRE?”"

Parameters n: ‘0 to 255’

This is the decimal representation of the bit(s) to enable. To allow the MAV and ESB
bits to assert the SRQ line, the argument would be 32 + 16 = 48. Bit 6 (64) is reserved
and cannot be set.

Remarks The Service Request Enable Register determines which bits of the Status Byte can set
the MSS bit of the Status Byte and request service by asserting the SRQ line of the
IEEE-488 interface.

Query Reply n (0 to 255)

Example Command: “*SRE 48"

Reply: “OK” using COM1. No reply if IEEE-488 port)
Command: “*SRE?”
Reply: ‘48"
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*STB?

Purpose Read the Status Byte Register.

Syntax “x*STB?”

Remarks The Status Byte Register reflects the general status of the PG. The ‘MSS’ bit state is
represented by bit 6.

Query Reply n (0O to 255)

Example Command: “*STB?”
Reply: ‘4"

*TST?

Purpose Read the power on self test status.

Syntax “TST?"™

Remarks The PG7000 system memory stores the user settings (units, mode, resolution) and
retains them when the unit is shut off. On power up, this memory is checked. If this
memory is corrupted, all user settings are reset to default (as if the “*RST” program
message was executed), and the *TST query returns a ‘1’. If PG7000 passed the test
on power up OR if the *TST query was used at least once since the unit was powered
up the reply is ‘0’.

Query Reply ‘0" or “1”

Example Command: “*TST?”
Reply: “1”

See Also 3.11.9.1

4.3.4.2 PG7000 COMMANDS

#

Purpose To send a command through PG7000 to an external device on COM2.

Syntax “#ddddd”

Default N/A

Argument N/A

Remarks If PG7000 receives a command from the serial port (COM1) with a “#” as the leading
character, the character is stripped off and the command is sent out the secondary serial
port (COM2).
Any data received from the secondary serial port (COM2) is sent back out the main
serial port (COM1) automatically.

Example Typical command: “#*0100P3”
Typical reply: “*000114.503"

Error 3.115

ABORT

Purpose Aborts any active process executing in the PG7000.

Syntax “ABORT"

Default N/A

Argument N/A

Remarks The ABORT command places the PG7000 in an Idle state, halting the execution of any
active processes. This includes automated AMH mass loads, auto float operations or
any differential or high line differential mode preparation sequence.

Example Typical command: “ABORT"
Typical reply: “ABORT"

Error None

See Also “PS=", “MS=", AROT, DIFOFFSET, DIFSETUP, HLDLINEP
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AMBHXx(=)

Purpose Set or read the source for the ambient humidity measurement. Also optionally sets the
USER defined measurement.

Syntax “AMBHx=source, meas”

“AMBHx=source”

“AMBHX"

Default INTERNAL

Argument X: The setup number from 1 to 19. See the SETUP command.

Setup 21 is reserved for remote communication use only.

Source: The measurement source. This can be INTERNAL, DEFAULT
(normal) or USER.

Meas: The current measurement used. This can only be set if the
source argument is USER. If specified, the limit for this
argument is 0 to 100 %.

Remarks PG7000 has an on-board humidity sensor that can be used as the source of ambient
humidity values in calculations. You may also request that another source be used for
this measurement.

The measurement source can be the internal sensor, a user defined fixed value, or a

normal value. The SETUP function allows 19 separate source configurations for the

various SETUP variables to be saved in 19 files. The SETUP command selects which
of the files to make active. Setup number 1 is restricted as INTERNAL only to serve as

a manufacturer’s fixed Setup, and cannot be changed.

Example Typical command: “AMBH2=USER,50"

Typical reply: “USER, 50 %"

Typical command: “AMBH9=INTERNAL"

Typical reply: “INTERNAL, 25 %"

Error See 9.3.2 Error Messages
ERR #1 The setup number x is invalid
ERR #2 The source argument is invalid
ERR #3 The meas argument is invalid

See Also 1.2.1.2, 3.1, 3.9.6, 3.10, SETUP

AMBPx(=)

Purpose Set or read the source for the ambient pressure measurement. Also optionally sets the
USER defined measurement.

Syntax “AMBPx=source, meas”

“AMBPx=source”

“AMBPX"

Default INTERNAL

Argument X: The setup number from 1 to 21. See the SETUP command.

Setup 21 is reserved for remote communication use only.

Source: The measurement source. This can be INTERNAL, DEFAULT
(normal), USER, RPM or the user defined barometer “label”.

Meas: The current measurement used is kPaa. This can only be set if
the source argument is USER. If specified, the limit for this
argument is 70 to 110 kPaa.

Remarks PG7000 has an internal atmospheric pressure sensor that can be used as the source of
ambient pressure values in calculations. You may also request that another source be used
for this measurement.

The measurement source can be the internal sensor, a user defined fixed value, the

manufacturer’s fixed default value, an external RPM, or a user defined external barometer.

If an external RPM or a user defined external barometer is chosen, you must setup the

COM2 port to the proper settings. It is also advised to set this up prior to selecting the

setup to make the device active. If you specify “RPM” or the user defined barometer “label”

, then all other barometer source setups set to “RPM” or the user defined barometer will

change to this source, as it is a global selection.

The SETUP function allows 19 separate source configurations for the various SETUP

variables to be saved in 19 files. The SETUP command selects which of the files to make

active. Setup number 1 is the manufacturer’s preferred Setup, and cannot be changed.

The meas argument is used to allow the user to define a fixed value if the source is set to

USER. The reply will always include the source and the meas fields.

Example Typical command: “AMBP2=USER,101.90"

Typical reply: “USER, 101.90 kPaa”

Typical command: “AMBP9=INTERNAL"

Typical reply: “INTERNAL, 98.234kPaa”

Error See the “UDU” command
See the “COM2” command
See 9.3.2 Error Messages
ERR #1 The setup number x is invalid
ERR #2 The source argument is invalid
ERR #3 The meas argument is invalid

See Also 1.2.1.2, 3.1, 3.9.6, 3.10, SETUP, UDU, COM2
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Figure 23. Oil Operated Piston-Cylinder Module Lubrication Chart
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5.3.6 RECALIBRATION
O PRINCIPLE

Piston-cylinders and mass sets are recalibrated by redetermining the effective area of the
piston-cylinder and the true mass values of the masses. It is recommended that
piston-cylinders and mass sets be recalibrated at the end of their first and second years
of operation. Then, based on their observed stability, a longer calibration interval can usually
be assigned. Though other organizations may be able to perform these calibrations, it is
recommended that a DHI Calibration Service be used, if possible.

The recalibration process may find values for piston-cylinder effective area, pressure
coefficient and mass values that are different from the previous values. The PG7000
piston-cylinder and/or mass set files must be changed to reflect the new values (see
Sections 5.3.2.1 and 5.4.2.1).

5.3.6.1 UPDATING PISTON-CYLINDER MODULE FILES

See Section 3.11.1.2 for information on editing a piston-cylinder module file to
reflect new calibration data.

5.4 MASS SETS
5.4.1 CLEANING

Care should always be taken with all PG7000 masses, including the piston assembly and the
mass loading bell, to avoid contaminating them with liquids or particles. They should never
be handled with bare hands.

Over time, or by an accidental incident, masses may become soiled. In these cases, they
can be cleaned.

Masses should be cleaned with a non-abrasive general purpose cleaner (such as glass
cleaner) and wiped dry with lint free paper towels.

5.4.2 RECALIBRATION
Q PRINCIPLE

Piston-cylinders and mass sets are recalibrated by redetermining the effective area of the
piston-cylinder and the true mass values of the masses. It is recommended that
piston-cylinders and mass sets be recalibrated at the end of their first and second years of
operation. Then, based on their observed stability, a longer calibration interval may be
assigned. Though other organizations may be able to perform these calibrations, it is
recommended that a DHI Calibration Service be used, if possible.

The recalibration process may find values for piston-cylinder effective area, pressure
coefficient and mass values that are different from the previous values. The PG7000
piston-cylinder and/or mass set files must be changed to reflect the new values (see Sections
5.3.2.1 and 5.4.2.1).

5.4.2.1 UPDATING MASS SET FILES

See Sections 3.11.1.7 and 3.11.1.12 for information on editing mass set and
mass loading bell files to reflect new calibration data. The mass of the piston
assembly is included in the piston-cylinder module file (see Section 3.11.1.2).
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9.9 RELOADING EMBEDDED SOFTWARE INTO PG7000
FLASH MEMORY

PG7000 models use FLASH memory. This allows the embedded software that controls PG7000
operations and functions to be loaded into PG7000 over its COM2 port from a personal computer with a
simple FLASH loading utility.

To replace corrupted software or upgrade to a new version, your DHI Authorized Service Provider can
provide you with a FLASH memory loading utility along with a file containing the PG7000
embedded software. For greatest convenience, these are available from DHI's worldwide web site:
www.dhinstruments.com.

If the embedded software you are using is suspected of having a problem, record all symptoms and
contact your DHI Authorized Service Provider.

"ﬂ A NULL MODEM cable must be used to flash embedded software into the PG7000. A NULL MODEM
cable is supplied with the PG7000 accessories. It is a well known cable configuration available from most cable
and computer product suppliers. A “straight-through” cable such as that used for standard RS232
communications will NOT communicate to allow flash memory writing.

'fj The DHI flash software loading utility and PG7000 embedded software are available for download from
the SOFTWARE section of DHI's worldwide web site at www.dhinstruments.com.

5.6 DISASSEMBLY AND REASSEMBLY OF PG7000
5.6.1 PLATFORM

See Section 5.2.1.5, Mounting Post PRT Removal.

5.6.2 TERMINAL

To open the PG7000 Terminal proceed as follows:

©® Disconnect power.

® Remove the pop-off screw covers on the bottom of the case.
© Remove the four case screws.
o

Lift OFF the cover. Be careful not to over stress the ribbon cables connecting the display
and keypad in the cover to the printed circuit board in the base.

© Disconnect the cover to base ribbon cables at the connectors on the base printed
circuit board. Be aware that the connectors are locking connectors.

O To reassemble, proceed in reverse order.

5.6.3 AMH AUTOMATED MASS HANDLER REMOVAL

See the AMH-38/AMH-100 Operation and Maintenance Manual.
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NOTES
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6. TROUBLESHOOTING

6.1 OVERVIEW

PG7000 is a sophisticated pressure measuring instrument with advanced on-board features
and functions. Before assuming that unexpected behavior is caused by a system defect or breakdown,
the operator should use this manual and other training facilities to become thoroughly familiar with
PG7000 operation. This troubleshooting guide is intended as an aid in identifying the cause of
unexpected PG7000 behavior and determining whether the behavior is due to normal operation or an
internal or external problem.

Identify the symptom or unexpected behavior you are observing from the SYMPTOM list below.
A PROBABLE CAUSE is provided and a SOLUTION is proposed including references to manual
sections that provide information that may be of assistance.

See the AMH-38/AMH-100 Operation and Maintenance Manual for troubleshooting the operation of an
AMH automated mass handler.

Table 29. PG7000 Troubleshooting Checklist

SYMPTOM PROBABLE CAUSE SOLUTION
Will NOT power up. Blown fuse. Replace fuse in PG7000 Terminal.
Front panel keys seem to be disabled. [“REMOTE” command has been sent from|[Send “LOCAL” command from host
a host computer. computer or cycle PG7000 power. 4.3.4.2
Front panel display is dim. Screen saver option has been activated. Press any key to resume full screen power,
adjust activation time if desired. 3.11.4.1

Keypad presses make undesired | Keypad sound settings are incorrect. Use sounds function to set keypad sounds
sounds or no sounds. as desired. 3.11.42

Cannot access certain functions. |User Level setting restricts access to|Change User Level or consult system
Display shows: those functions. manager. 3.11.8

<ACCESS RESTRICTED>.
Cannot establish communication over | Computer and/or PG7000 interface not|Check and correct interface configurations

interface. correctly configured; incorrect or bad |and cables if necessary. Run COM port test.
interface cable. 3.11.5,3.11.5.3,4.2

Displays <FATAL ERROR> or|Encountered unresolved internal software|Cycle power to clear. Please record

<FATAL FAULT>. conflict. conditions leading up to the event, including

the numbers displayed when enter is
pressed and report the information to a DHI
Authorized Service Provider.

Display <TOUT> or <TIME-OUT>. PG7000 is having a communications|Check setup and communications with
problem with an external barometer or|external barometer or pressure
pressure generation/control component. generation/control component. 3.11.5.4

Displays <******> or <OVERFLOW?>|Number to be displayed is too large for | Check settings that may be causing an out of
where a numerical value should be. allocated space. Usually due to an|limit high measurement and adjust if
erroneous  setting or measurement | necessary. 3.9.3

causing an out of limit high value to be

calculated.
The PG Terminal constantly displays [ The PG Terminal is unable to establish |Check that the PG Terminal to Platform
<Searching .... >. communications  with the  PG7000 | cable is installed correctly. If still unable to
Platform. get beyond <Searching .... >, contact a DHI

Authorized Service Provider. 2.3.1.1

The run screen is not the normal MAIN | You are in the SYSTEM or AMBIENT run | Operation is normal. Press [ESCAPE]
run screen. screen. 3.8

Page 201 © 1998-2008 DH Instruments, a Fluke Company



PG7000™ OPERATION AND MAINTENANCE MANUAL

SYMPTOM

PROBABLE CAUSE

SOLUTION

Displays of ambient conditions values
are not accurate.

The reference to which the ambient
condition values are being compared is
not accurate or the specifications of the
ambient conditions sensors are not being
evaluated correctly.

Check the specifications and operation of the
reference being used for ambient conditions.
Consider the specifications of the ambient
conditions measurements. 1.2.1.2

Piston drop rate is excessive.

There is a leak in the pressurized system
or the device under test itself.

Correct leak.

Piston drop rate is excessive
(PG7202).

Liquid lubrication reservoir is empty and gas
is escaping through piston-cylinder gap.

Refill piston-cylinder liquid lubrication reservoir.
5.3.3

Piston rotation rate decay is excessive
(PG7202).

Liquid lubrication reservoir is empty so
piston-cylinder gap is not properly
lubricated.

Refill piston-cylinder liquid lubrication reservoir.
5.3.3

Piston rotation rate decay rate is
excessive.

Piston position detection is out of
adjustment is piston is in spring zone, not
floating freely.

Adjust piston position detection. 5.2.2

Motorized rotation will not engage.

Motorized rotation system recovering from
overload or measurement made is
absolute by vacuum and reference
vacuum is not under ready limit.

Wait 25 seconds for system to recover.
3.9.13,3.9.8

Automated motorized rotation is not
operating.

Automated motorized rotation is OFF.

Press [ROTATE]. 3.9.8

Manually activated motorized rotation
cutoff while the [@] was still pressed.

Motorized rotation has overloaded or
maximum rotation rate was reached.

Operation is normal. Wait 25 seconds for
system to recover from overload or wait until
rotation rate is below maximum. .9.8

Automated motorized rotation is not
engaging even though rotation rate is
less than minimum Ready rotation
rate.

Current mass load is wunder cutoff
load of 3 kg.

Operation is normal. 3.4.2

Motorized rotation unable to start
piston rotation.

Piston-cylinder dirty.

Clean piston-cylinder. 5.3.1

The piston deceleration function starts
immediately when [ENTER/SET P] is
pressed.

Operation is normal but can be modified
so that deceleration does not occur if it is
not needed.

Turn off the PRE-DECEL function. 3.9.8.1

Piston rotation rate slows down too
quickly; motorized rotation engages
too frequently.

Piston-cylinder dirty, PG7000 Platform not
level, PG7000 subjected to excessive
vibration.

Clean piston-cylinder, level PG7000
Platform, adjust piston position indication,
remove sources of vibration. 2.3.1.1, 5.2.2,
5.3.1

Piston position indication is not properly
calibrated and piston is not floating when
rotation engages.

Calibrate piston position indication system.
522

The mass value loading instruction
resulting from a pressure entry and the
mass value displayed in the MAIN run
screen are not the same.

Mass entries are in nominal mass and
MAIN run screen displays actual mass.

Operation is normal. Familiarize yourself
with PG7000 mass protocol. 3.6

The resolution of mass loading
instructions doesn’t seem correct.

The mass loading resolution setting is set
incorrectly.

Use [RES] to set mass loading resolution as
desired. 3.9.10

Piston  position readings seem
incorrect.

Piston position reading system needs to
be adjusted; mass bell is not loaded so
piston position indication is not operating.

Execute piston position reading adjustment
procedure, load mass bell. 5.2.2

Pressure defined by PG7000 is grossly
incorrect.

Active piston-cylinder module and/or mass
set are not those that are in use, the
correct mass value is not loaded.

Select correct piston-cylinder module and
mass set; check mass load accounting. 3.6,
3.9.2,3.11.1.10

Pressure defined by PG7000 is
incorrect by roughly 100 kPa (14.5 psi).

PG7000 is in absolute measurement mode
when it should be in gauge measurement
mode or vice-versa.

Use [MODE] to select correct measurement
mode. 3.9.4
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6. TROUBLESHOOTING

SYMPTOM PROBABLE CAUSE SOLUTION

Pressure defined by PG7000 is|A pressure head is applied incorrectly or | Check and correct if necessary. 3.9.7, 3.10,
incorrect by relatively small amounts. |inadvertently, the value of gravity used by (2.4.11, 3.11.1
the SETUP file is incorrect, the PG7000
Platform is not level, information in the
piston-cylinder module and/or mass set file
is incorrect.

Pressure defined by PG7000 is|Piston is in spring zone although piston | Adjust piston position measurement system.
incorrect. position indicates it is floating freely. 5.2.2

Cannot set a hydraulic pressure >110 | PG7202 believes a gas piston-cylinder | Install and select an oil (PC-7300-x) piston-
MPa (16 000 psi) with PG7202. (PC-7200-x) is in operation and gas |cylinder.

piston-cylinder modules cannot be used
above 110 MPa (16 000 psi).

When using automated pressure|Pressure reached controller's UPPER|Check [GEN] UPPER LIMIT and adjust if
control pressure generation stopped | LIMIT. desired. 3.9.9.3
and the controller is beeping.

When using AMH automated mass | Mass loading resolution is set to finer than | Adjust mass loading resolution to 0.1 kg,
handler, PG7000 still prompts for|0.1 kg and prompts are to load trim mass, | initialize AMH mass set by selecting it.
manual mass loads. AMH mass handler did not initialize. 3.9.10, 3.11.1.10

The pressure controller TOLERANCE | Adjust the tolerance setting, adjust the
function setting is too small or the volume [ volume setting (PG7302/PG7307 only).
setting (PG7302/PG7307 only) is incorrect. | 3.9.9.4, 3.9.9.6

Piston position detection system is not | Calibrate piston position indication system.
properly calibrated and piston is not|5.2.2
floating as expected.

Automated pressure control (GEN) is
overshooting the pressure at which the
piston floats.

With a PG7302 at low pressure there may | Purge the test system of air prior to operating
be excessive air in the test system. the PG7302. Use the PPCH prime and
purge function. PPCH Operation and
Maintenance Manual

Automated pressure control (GEN) is | The test volume is too large or the volume | Reduce the test volume and/or, if possible,
extremely slow or never floats the |setting is incorrect (PG7302/PG7307 only). | make the tolerance setting smaller, adjust

pistons. the volume setting (PG7302/PG7307 only).
3.9.9.4,3.9.9.6

Automated pressure control (GEN) is|Pressure or vacuum supply on the|Provide correct pressure and vacuum

not increasing or decreasing pressure | pressure controller is not adequate. supplies to pressure controller. See the

as expected. pressure  controllers  Operation  and

Maintenance Manual.

Automated pressure control (GEN) is|In absolute by vacuum measurement|Wait for vacuum to reach less than 20 Pa,
not starting after setting a target and | mode, fefore  automated  pressure|check and correct vacuum supply if
loading mass AND measurement|generation begins, the reference vacuum |inadequate.

mode is absolute by vacuum. must be below 20 Pa.
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7. APPENDIX

7.1 CONVERSION OF NUMERICAL VALUES

PG7000 performs all internal calculations in Sl units. Numerical values input or output in other units are
converted to Sl immediately after entry and back to other units just before output as needed.

The tables below provide the conversion coefficients used by PG7000 to convert numerical values
expressed in Sl units to corresponding values expressed in other units.

7.2

Sections 7.2.1 and 7.2.2 document the calculations used by PG7000 piston gauges to obtain the defined

pressure.

7.1.1 PRESSURE
Table 30. Pressure Unit of Measure Conversions
TO CONVERT FROM PA TO MULTIPLY BY
Pa Pascal 1.0
mbar millibar 1.0 E-02
kPa kilo Pascal 1.0 E-03
bar Bar 1.0 E-05
mmWa @ 4°C millimeter of water 1.019716 E-01
mmHg @ 0°C millimeter of mercury 7.50063 E-03
psi pound per square inch 1.450377 E-04
psf pound per square foot 1.007206 E-06
inWa @ 4°C inch of water 4.014649 E-03
inWa @ 20°C inch of water 4.021732 E-03
inWa @ 60°F inch of water 4.018429 E-03
inHg @ 0°C inch of mercury 2.953 E-04
kem? kilogram force per centimeter square | 1.019716 E-05
Torr Torr (mmHg @ 0°C) 7.50063 E-03
mTor milli Torr (micron Hg @ 0°C) 7.50063
user User User defined coefficient

DEFINED PRESSURE CALCULATIONS

Table 31 defines the pressure calculation variables used in Sections 7.2.1 and 7.2.2.
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Table 31. PG7000 Defined Pressure Calculation Variables

VARIABLE DEFINITION UNITS SOURCE OF VALUE
A/ Piston radius at temperature 6 and m Calculated.
0,P T pressure P

Az Piston effective area at 20°C, P, mm? Piston-cylinder module file (3.11.1.3).

Aop Piston effective area at temperature 0, m? Calculated from 45, in piston-cylinder

pressure P module file (3.11.1.3).

G Local gravity m/s’ Local, standard or user as specified in
current SETUP file (3.10).

Kn Nominal mass to pressure conversion Pa/kg Calculated from 4,,, and standard

coefficient for a given piston-cylinder size conditions.

M Mass load kg Current mass loading instruction (3.6,
3.9.11).

Pa Absolute pressure Paa Calculated.

Patm Atmospheric (ambient) pressure Paa Internal measurement, user entered value
or standard as specified by SETUP file
(3.10).

Pc Gauge pressure Pa Calculated.

Phia Fluid head correction in absolute mode Pa Calculated using device heights and
medium (7.232,3.9.7, 3.11.3).

Pus Fluid head correction in gauge mode Pa Calculated using device heights and
medium (7.232,3.9.7, 3.11.3).

Puo Fluid head correction in high line Pa Calculated using device heights and

differential mode medium (7.232,3.9.7, 3.11.3).

PL Line Pressure Pa High line differential mode only (3.9.4.2).

Phrom Nominal pressure Pa In pressure to mass mode P, =Py,

In mass to pressure mode P,,,=M-Ky

Poffset Difference between PG7601 and RPM at Pa Determined experimentally in PG7601

the static pressure of differential mode differential mode operation (see Section
3.9.4.1, Selecting Differential Mode, Setting
Static Pressure, Finding RPM Offset).
Prem Current static pressure reading from Paa Read automatically from external atm P
reference pressure monitor source specified by SETUP file. Used in
PG7601 differential mode only (3.10, 3.9.4.1).

APp Differential pressure Pa Calculated. PG7601 differential mode only
(3.9.4.1).

APuo High line differential pressure Pa Calculated. High line differential mode only
(3.9.4.2).

AProm Nominal differential pressure in high line Pa In pressure to mass mode AP, =AP,.,

differential mode In mass to pressure mode
APﬂom:(MR - MRX)'KN-

r Surface tension coefficient N/m Piston-cylinder module file (3.11.1.3).

oc Cylinder linear thermal expansion coefficient on Piston-cylinder module file (3.11.1.3).

op Piston linear thermal expansion coefficient oct Piston-cylinder module file (3.11.1.3).

A Piston-cylinder pressure coefficient Pa’ Piston-cylinder module file (3.11.1.3).

0 Temperature of piston-cylinder °C Internal measurement, user entered value
or standard as specified by SETUP file
(3.10).

Pa Air density kg/m3 Calculated from standard air density
corrected for actual atmospheric pressure,
ambient temperature and relative humidity
(atm p, humidity and temp source are
specified by SETUP file) (3.10).

Pm Mass density kg/m?® Mass set file (3.11.1.8).

Subscripts specific to high line differential mode (see Section 3.9.4.2).

(@Y Line pressure + differential pressure -

(reference piston-cylinder)

(O)r Reference -

(rx Reference, at time of cross float -

O Tare -

()rx Tare, at time of cross float -
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7.2.1 PG7102, PG7202 AND PG7302

PG7102, PG7202 and PG7302 perform mass to pressure and pressure to mass calculations

as follows:
A
Mg[l —p’IJ+ 277:F‘/£
Pm T

Fo= +Pug
4y, p

e Gauge pressure:

Agp = Ay 1070 [14+(0 - 20)ap + e )1+ AP, )

nom

e Absolute pressure by addition of atmosphere reference:

A
Mg[ _pa]_,_znr 20rP
Pm T
P, =
4 ar

App = Ay 107 - [1 + (9 - 20)(aP +ac )](1 +4P,,, )

+PHA+Patm

e High line differential pressure:

(MR _MRX)g(l_Za

APyrp = J +P [(O‘PR tac, XHRX _QR)_(O‘PT +oc, XQTX -0 )]+PHD

AB,P+AP

Agpoap = Ay 107 |1+ (0, —20)at,, +ac |1+ 2(P, + 4P,,)]

nom
A4
Mg( —p“j+2n’F‘ zor
T
PL :PGRX = pm

dg.p

+ Pyg

RX
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7.2.2 PG7601

PG7601 performs pressure to mass and mass to pressure calculations as follows:

A
Mg[l—p‘lj-anFJ&P
T
Fe = P +Prg

4o p

Ayp = Azo,o 107 [1 + (9 - 20)(0‘P tac )](1 +4P,,, )

e Gauge mode:

e Absolute pressure by adding atmospheric pressure:

4
Mg[l - p“] +2al, =ia
T
Py = P + Prg + Pym

App

App = Ay 107 - [1 + (9 - 20)(aP +ac )](1 +4P,,, )

e Absolute pressure with vacuum reference:
A
Mg + 2nr1/ﬁ
Pp=— Y% P, +P
A AQP + 4+ Bae
Agp = Ay 10°° - [1 + (9 - 20)(0‘}) Toc )](1 +4P,,, )

o Differential pressure (differential mode):

[4
Mg +2al",| 2L
APD

T
:A—+PHA + B = Prev — Bofer
oP

App = Ay - 107 - [1 + (‘9 - 20)(“1) +ac )](1 +4b,,, )
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7.2.3

FLUID HEADS

7.2.3.1 FLUID HEAD COMPONENTS

PG7000 supports three different flud head components (see
Sections 3.11.3, 3.9.7): DUT head, ATM head and Piston head. The three
components are combined to create the overall head correction for each PG7000
measurement mode (see Section 7.2.3.2).

DUT head: Calculates and applies a fluid head correction to predict the defined
pressure at a level other than the PG7000’s reference level (see Section 3.9.7).

The DUT head is calculated following:

PH,)UT = (,0_/» o )ghD
Where:

PHDUT’DUT head [Pa] fluid head correction applied to the defined pressure

calculated at the PG7000 reference level.

density of the pressurized medium (oil density = 916 kg/m®,

water density = 998.2321 kg/m3, gas densities are calculated
for N,, He or air dependent on current pressure and
temperature).

P 5 fluid density [kg/m®]

P o air density [kg/m’] density of ambient air calculated using current ambient

pressure, temperature and relative humidity (values as
specified in the active SETUP file, see Section 3.10).
Assumed to be zero when operating in absolute with a
vacuum reference mode. Calculated using static pressure
density measured by RPM in PG7601 differential mode.

g, gravity [m/sz] acceleration due to gravity (value as specified in the active

SETUP file, see Section 3.10).

Height of DUT above PG7000 reference level. Value is
negative if below reference level.

hp, DUT height [m]

ATM head: Calculates and applies a fluid head correction to internal or external
barometer readings to correct the atmospheric pressure value to the PG7000’s
reference level if the barometer is reading at a different level (see Section 3.11.3.3).

The ATM head is calculated following:

P, =p,8hy

atm

Where:

PH, , ATM head [Pa] fluid head correction applied to the internal or external

barometer reading.

Pas, air density [kg/m®] standard air density of 1.2 kg/m®.

acceleration due to gravity (value as specified in the active
SETUP file, see Section 3.10).

g, gravity [m/s’]

Height of the internal or external barometer above the
PG7000 reference level. Value is negative if below
reference level.

hp, barometer height [m]
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PISTON head: Calculates and applies a fluid head correction to compensate for
the difference between the current piston position and the PG7000’s reference
level (see Section 3.11.3.4).

The DUT head is calculated following:
PHP = (,0_/' — P, )ghP

Where:

PHP , Piston head [Pa] fluid head correction applied to calculate defined pressure.

P 1 fluid density [kg/ms] Density of test fluid at current pressure.

P q, air density [kg/m3] density of ambient air calculated using current ambient

pressure, temperature and relative humidity (values as
specified in the active SETUP file, see Section 3.10).
Assumed to be zero when operating in absolute with a
vacuum reference mode. Calculated using static pressure
density measured by RPM in PG7601 differential mode.

acceleration due to gravity (value as specified in the active
SETUP file, see Section 3.10).

g, gravity [m/s’]

hp, piston height [m] Height of the current piston position above PG7000

reference level.

7.2.3.2 OVERALL FLUID HEAD CORRECTION

The overall fluid head correction for each PG7000 mode results from combining
the three head components. In general, overall head correction is given by:

PH = _PHDL'T - PHutm + PHP
Gauge mode:
Py = _(pf — P, )ghD"'(pf — P )ghp

Absolute mode by adding atmospheric pressure: Air density is zero for all
components except for the ATM head which is used to compensate for
barometer height.

Py =—pr&hp—pPaghs + prghp

Absolute mode with vacuum reference: Air density is zero for all terms and
no barometer is used.

Py ==prghp+psghp

High line differential mode: Subtraction of tare head correction from reference
gives total differential head correction, assuming both tare and reference
PG7000 levels are at the same height. Note that (P+4P) represents fluid
properties evaluated at line pressure plus differential pressure. Also note that
the barometer head corrections cancel out.

Pup = Pyg, = Puc, = —(prP — Py, )g hD+(,0/M,, hp, = ps,he, )g

Differential mode: Head correction is the same as for absolute mode with
vacuum reference. Head correction for the height of the RPM is unnecessary
through the use of the RPM offset.

Pyy==prghp+prghp
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7.3

GLOSSARY

Absolute

As in absolute pressure. Pressure expressed relative to vacuum.

Absolute by vacuum,
avac

Absolute pressure determined by defining pressure relative to vacuum in an evacuated bell jar
(PG7601 only).

Absolute by
atmosphere, aatm

Absolute pressure determined by adding atmospheric pressure to gauge pressure.

Adder

A value added to internal sensor readings to offset the readings (pressure adder, temperature
adder, humidity adder, vacuum adder) for calibration adjustment.

Ae Piston-cylinder effective area.

AMH Optional automated mass handling system.

ATM Head Pressure head correction to the barometer measurement to take into consideration the
difference between the actual barometer level and the PG7000 reference level.

Crossfloat Process of comparison of two piston cylinders in which they are connected together under
pressure and the mass of one is adjusted so that both pistons float together at a common
pressure. Used to set the line pressure in high line differential measurement mode.

Differential As in differential pressure. Pressure expressed relative to atmospheric or another static

pressure determined by subtracting the static pressure from absolute by vacuum (differential
measurement mode).

DUT (Device Under
Test)

The device being tested or calibrated.

DUT Head

Fluid head correction to the pressure defined by PG7000 to predict the pressure at the level of
the DUT, which may be different from the PG7000 reference level.

FS (Full Scale)

The full scale value is the maximum value or the span of a measurement range. Limits and
specifications are often expressed as % FS.

g, gl Acceleration due to gravity (g). Acceleration due to gravity at location of use (gl).

Gauge As in gauge pressure. Pressure expressed relative to atmospheric pressure.

He Helium gas.

Head Fluid head, a pressure difference due to a difference in height. See also ATM head, DUT head

and PISTON head.

High Line Differential

As in high line differential pressure measurement mode. Pressure expressed relative to a line
pressure greater than atmospheric pressure. Defined by using two piston gauges.

HSTOP, LSTOP

High stop and low stop, piston maximum end of stroke positions.

InHg Pressure unit of measure, inches of mercury.
InWa Pressure unit of measure, inches of water.
kem? Pressure unit of measure, kilogram per centimeter square.

Line Pressure

Pressure on the low side in high line differential pressure measurement mode. Pressure relative to
which the differential pressure is defined.

Measurement Mode

Mode in which PG7000 is defining pressures. These include gauge (pressure relative to
atmospheric pressure), absolute by atmosphere (pressure relative to vacuum determined by
adding atmospheric pressure to gauge pressure), absolute by vacuum (PG7601 only) (pressure
relative to absolute vacuum determined by establishing a vacuum around the mass load),
differential (PG7601 only) (pressure relative to atmospheric or another static pressure
determined by subtracting the static pressure from absolute by vacuum).

MS (Mass Set)

A group of masses composed for use with a PG7000 piston gauge.

Mass Bell

The sleeve loaded onto the piston to carry other masses.

Mass Entry Mode
(mass to pressure)

Operating mode in which the user enters the mass loaded on the piston and the PG7000
calculates the defined pressure. See also Pressure Entry Mode.

Medium, pressurized

The pressurized fluid.

Multiplier A value by which internal sensor readings are multiplied to change their slope (pressure multiplier,
temperature multiplier, humidity multiplier, vacuum multiplier) for calibration adjustment.
N2 Nitrogen gas.

Nominal Mass

The mass loaded on the piston in terms of the nominal values written on the individual masses.
See also True Mass.

Normal

A conventional or standard value.

Page 211

© 1998-2008 DH Instruments, a Fluke Company



PG7000™ OPERATION AND MAINTENANCE MANUAL

PC

Piston-cylinder, piston-cylinder module.

Pressure Entry Mode
(pressure to mass)

Operating mode in which the user enters the pressure to be defined and PG7000 calculates the
mass to load. See also Mass entry mode.

PISTON head Fluid head correction based on the difference between the piston’s current position and the
reference level.
PRT Platinum Resistance Thermometer. The element used in the piston-cylinder mounting post to

measure temperature.

Ready/Not Ready

Indication of when conditions are present to make in tolerance pressure definitions based on
specific criteria for each condition.

Reference Level

Height at which pressures are defined. PG7000 defines pressures at its reference level. Fluid head
corrections correct the pressure relative to the reference level.

Reference PG7000

The PG7000 used on the reference side (high side) in high line differential pressure mode (see also
Tare PG7000).

SETUP file

File specifying the source of values for the variables used by PG7000 to calculate defined pressure.

Static Pressure

Pressure on the low side in PG7601 differential mode.

Tare PG7000

The PG7000 on used on the tare side (low side) in high line differential pressure mode (see also
Reference PG7000).

True Mass The actual mass loaded on the piston using the measured value of each mass. See also
Nominal Mass.
User Level Level of security that can be set to limit access to certain PG7000 functions
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7.4 WARRANTY STATEMENT

Except to the extent limited or otherwise provided herein, DH Instruments, a Fluke Company, (DHI)
warrants for one year from purchase, each new product sold by it or one of its authorized distributors,
only against defects in workmanship and/or materials under normal service and use. Products which
have been changed or altered in any manner from their original design, or which are improperly or
defectively installed, serviced or used are not covered by this warranty.

DHI and any of its Authorized Service Providers’ obligations with respect to this warranty are limited to
the repair or replacement of defective products after their inspection and verification of such defects. All
products to be considered for repair or replacement are to be returned to DHI, or its Authorized Service
Provider, freight prepaid, after receiving authorization from DHI or its Authorized Service Provider. The
buyer assumes all liability vis-a-vis third parties in respect of its acts or omissions involving use of the
products. In no event shall DHI be liable to purchaser for any unforeseeable or indirect damage, it being
expressly stated that, for the purpose of this warranty, such indirect damage includes, but is not limited to,
loss of production, profits, revenue, or goodwill, even if DHI has been advised of the possibility thereof,
and regardless of whether such products are used individually or as components in other products.

Items returned to DHI under warranty claim but determined to not have a defect covered under warranty
or to not have a defect at all are subject to an evaluation and shipping charge as well as applicable repair
and/or calibration costs.

The provisions of this warranty and limitation may not be modified in any respect except in writing signed
by a duly authorized officer of DHI.

The above warranty and the obligations and liability of DHI and its authorized service providers exclude
any other warranties or liabilities of any kind.

Table 32. DHI Authorized Service Providers

DH INSTRUMENTS, A FLUKE COMPANY
AUTHORIZED SERVICE PROVIDERS

TELEPHONE, NORMAL SUPPORT
COMPANY ADDRESS FAX & EMAIL REGION

DH Instruments, a Fluke 4765 East Beautiful Lane Tel 602.431.9100 Worldwide
Company Phoenix AZ 85044-5318 Fax 602.431.9559

USA cal.repair@dhinstruments.com
Minerva Meettechniek B.V. | Chrysantstraat 1 Tel 31 33 46 22 000 European Union

3812 WX Amersfoort Fax 31 33 46 22 218

NETHERLANDS info@minervaipm.com
Ohte Giken Inc . 258-1, Nakadai Tel 81/29.840.9111 Japan/Asia
Technology Center Kasumigaura-machi, Fax 81/29.840.9100

Niihari-Gun, . .

Ibaraki 300-0133 tech@ohtegiken.co.jp
DHI Products Technical National Institute of Metrology Tel 010-64291994 ext 5 Peoples Republic of China
Service Division Heat Division Tel 010-64218637 ext 5

Pressure & Vacuum Lab Fax 010-64218703

NO. 18, Bei San Huan Donglu cxcen@mx.cei.gov.cn
Beijing 100013
PR CHINA
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