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1 DESCRIPTION

The PENCEL pressuremeter is designed to perform pressuremeter tests using lightweight
drilling equipment on sites where the use of heavy drill rigs are impractical. The probe is set
in place by pressing it to the test depth or by direct driving from ground surface or from
within a predrilled borehole.

The PENCEL consists of three main elements:

The probes

Hollow model:

The hollow mono-cellular probe is comprised of a zinc plated steel tube on which an
inflatable metallic sheath is mounted. The sheath is held in place using two tapered metal
rings and two lock nuts. The probe is fitted with a quick disconnect at its upper extremity
and a saturation plug at its lower extremity. The quick connect accepts the tubing leading
from the pressure-volume control unit. The plug is used for saturating the probe. A drive
point screws onto the lower end of the probe and an adaptor, which accepts EW or AW drill
rod screws onto the upper end of the probe. The total length of the probe is 580 mm and its
maximum deflated diameter is 32.1 mm which is slightly less than the diameter of a
standard static penetrometer cone. The hollow center probe can be used in series with the
static cone penetrometer.

Solid model:

The mono-cellular probe is comprised of zinc plated steel tube on which an inflatable metallic
sheath is mounted. The sheath is held in place using two tapered metal rings and two lock
nuts. The probe is fitted with quick disconnects at both extremities. One accepts the tubing
leading from the pressure-volume control unit and the other accepts the saturation tubing.
A drive point screws onto the base of the probe. An adaptor which accepts EW or AW drill
rod screws onto the top of the probe.

Both probes have a standard maximum capacity of 2500 kPa.

The Control Unit
The control unit consists of a ABS enclosure supported on an aluminium tripod and
containing a piston cylinder assembly, pressure gage, volume counter, control valves and
tubing connectors.

The Tubing

The tubing consists of a single conduit fitted with shut-off quick connectors at both ends,
which allows the probe or tubing to be detached without de-saturating the circuit.

ROCIEST 1
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Pencel Control Unit

2 FILLING AND SATURATING THE PRESSUREMETER

A 1000 cm? capacity container filled with clean water is required for this operation. Should
any risks of freezing occur, the water must be replaced by windshield washer. THE UNIT
SHOULD BE CLEANED WITH FRESH WATER WHEN NOT USED.

Saturation of the Control Unit:

1. Connect the short tubing fitted with the male quick connect to the FILL-BLEED (1) port
on the front panel.

2. Place VALVE 3 in the FILL-BLEED position and VALVE 4 in the CLOSED position.

3. Re-zero pressure gauge if necessary (see appendix)

4. Submerge the plain end of the filling tube in the container filled with water or the
antifreeze mixture.

ROCIEST 5
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5. Rotate the crank handle clockwise (i.e. in the INFLATE direction) to bring forward the
piston in its foremost position within the cylinder. The numerical volume counter will
indicate 138 +/- 1 cm3 (or cc).

6. Rotate the crank handle in the DEFLATE direction at a maximum speed of one
revolution per second until the volume counter indicates O cm3. The cylinder is now full

of liquid.

7. To remove air in the cylinder or in the tubing, transfer 100 cm?3 from the cylinder back
into the container. To do so, rotate the crank handle in the INFLATE direction until the
volume counter reads 100 cms3.

8. Repeat step 6 to refill the cylinder.

ROCIEST



9.

10.
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Connect the short hose to the PROBE (2) quick connect on the front panel. Place
VALVES 3 and 4 in the TEST position. Rotate the crank handle in the INFLATE
direction until air-free water flows out on the short hose. Disconnect the short hose
from PROBE (2), and refill the unit following steps 3 and 6 above.

The control unit is now fully saturated. The user can now check it and saturate the 10-
m tubing and probe as indicated below.

Saturation of the Tubing & Probe:

11.

12.

14.

15.

16.

17.

Connect the tubing to the probe. Lay out the drive rods side by side in the proper
sequence for subsequent assembly. The rod couplings should alternate between male
and female. The drill rod couplings should have been previously drilled out with an
oversized hole of 16 mm in diameter to enable the passage of the male quick connect at
the end of the tubing. Thread the tubing through the rod string beginning with the rod
with a male coupling. Unscrew the drive point from the base of the probe. With the
hollow probe, remove the cap on the saturation plug located at the base of the probe.
With the solid probe, hook up the short tubing fitted with a female quick connect to the
base of the probe.

Connect the tubing to the PROBE (2) quick connect on the front panel.

13. Place VALVE 3 and VALVE 4 in the TEST position. Rotate the crank handle in the
INFLATE direction. During this operation, the probe must be held in an inverted
vertical position with the center at the same height as the pressure gage of the control
unit. In this position, the saturation plug points upward. A short hose may be
connected to the solid Pencel probe for allowing water to flow out the probe — see
image above. If this short tube is not available, the operator can simply press the end
of the quick connector with his thumb to let the air/water escape. When using a
hollow Pencel probe, simply remove the saturation plug at the tip of the probe.

Stop cranking when air-free water flows out the probe. Place VALVE 4 in the CLOSED
position and VALVE 3 in the FILL-BLEED position. Refill the cylinder by rotating the
crank handle in the DEFLATE direction with a maximum speed of one revolution per
second until the volume counter indicates O cm3, as described in step 6. Make sure that
the free end of the filling tubing always remains submerged.

Repeat last two steps until no air bubbles emerges from the saturation plug or tubing.
For hollow probe: Screw the cap back onto the plug.

For solid probe: Disconnect the short saturation tubing from the probe.
Screw the drive point back onto the threads at the base of the probe.

Disconnect the probe tubing from the front panel PROBE 2. The probe and the tubing
can then be transported in a saturated mode.

Verifiaction of the Control Unit:

18.

Disconnect all tubing from the control unit. Place VALVE 3 and VALVE 4 in the TEST
position.
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19. Pressurize the cylinder until the pressure gauge reaches the maximum range. This is
done by turning the crank in the INFLATE direction. Verify that the volume necessary
for this operation is less than 5 cm3, and also that after about two minutes, the pressure
stabilizes.

20. If the volume necessary to carry previous step is more than 5 cm3, the saturation of the
system is inadequate. It is then necessary to bring back the pressure to zero and to
repeat the saturation operations.

21. If the pressure cannot be stabilized, there is a leak in the internal circuitry. Open the
unit by removing the front panel and locate the leak by pressurizing the cylinder. Repair
as required. The saturation must be repeated from the beginning and the volume
counter must be brought back to O.

3 CALIBRATION

Two calibrations are required. One is the Pressure Loss Calibration and the other is the
Volume Loss Calibration. The calibrations have the following purposes:

1. To determine the pressure correction necessary to annul the inertia of the membrane.
The inertia is the pressure required to dilate the probe to a specific volume when the
probe is confined only by atmospheric pressure.

2. To determine the volume correction caused by the parasitic expansion in the tesing
unit. This is the small difference between the injected volume that is read on the
meter and the real increase in volume of the probe.

3.1 PRESSURE LOSS CALIBRATION (PRESSURE CORRECTION)

The pressure correction curve is also called the inertia curve of the probe membrane. To
determine the pressure correction curve, proceed as follows:

Make sure the whole system is saturated. Connect the probe to the control unit and place it
vertically at ground level next to the unit. Place VALVE 3 and VALVE 4 in the TEST position,
inflate and deflate the probe five times by injecting 90 cm?3 in order to knead a new
membrane. When deflating the probe do not rotate faster than one rotation per second.

1. Rotate the crank handle clockwise at a rate of one revolution every 9 seconds, until 5
cm?3 have been injected.

2. Stop the injection, wait 30 seconds and record the pressure, which corresponds to 5

cm? injection.

Continue this procedure until 90 cm? is injected.

4. Slowly rotate the crank handle counter clockwise to bring the piston to its initial
position. The volume counter should indicate O cms3.

»

The inertia curve is the plot of the pressure versus the injected volume. It is required for
interpretation of the test data and must be established for each new membrane mounted on
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a probe. The inertia should also be verified at the beginning of a test and at regular intervals
during testing procedures.

3.2 VOLUME LOSS CALIBRATION (VOLUME CORRECTION)

The volume correction is required to correct the injected volume as read on the counter for
the volume losses due to the system's intrinsic deformation under pressure. To determine
the correction proceed as follows:

1. Place VALVE 3 and VALVE 4 in the TEST position. Make sure the whole system is
saturated. Connect the probe to the control unit and place it in a calibration tube such
as the one supplied. The calibration can be any thick wall tube with an inside diameter
of around 34 mm.

2. Inflate the probe (in the tube) by injecting water in increments of 200 kPa. After a
waiting period of 1 minute, record the pressure and volume for each increment.
Continue to inject and record pressure up to 2000 kPa.

3. Deflate the probe by bringing the volume counter back to zero.

4. Plot Volume Calibration curve.

Either one or both of the calibration tests described above should be performed when any

one of the following conditions are met:

- If a protective sheath is replaced.

- If the same protective sheath has been used for a large number of tests, the calibration
should be checked.

- If the tubing has to be changed.

- Ifthe ambient temperature at the test location or in the borehole is substantially different
from the temperature that prevailed during the last calibration.

It should be emphasized that calibration tests are important if one wants to arrive at
representative results. It is recommended to calibrate regularly.

4 PROBE INSERTION

The PENCEL probe is set in place by pushing or light hammering. In this case, the probe is
connected to hollow EW drill rods with an external diameter of 34.9 mm. The standard
inside diameter of the coupling is reamed from 12.7 mm to 16 mm. The tubing
beginning with the upper end, which connects to the control panel, is threaded from bottom
to top through the rods. The diameter of the quick connect at the upper end of the tubing is
15 mm.

Rods with an inside diameter of at least 16 mm may be used instead of EW rods. An EW
male coupling must be fabricated for the connection to the probe. A slotted anvil adapted
for the pushing or driving systems is screwed to the upper end of the rods. The slot allows
the passage of the tubing.

Do not forget to put a locking ring on the quick connector between the probe and the
tubing for avoiding accidental disconnection of the probe in the ground.

Another option consists in making the test cavity by driving a 35-mm OD steel rod. The rod
is then removed and the probe is inserted.

RoCIEsT 6
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In dense soils, the probe could be damaged by the driving. A pilot hole of 35 mm @ can be
drilled.

5 TESTING PROCEDURES

5.1 VOLUME CONTROLLED TEST

Once the probe has been set at the test depth and VALVE 3 and VALVE 4 are in the TEST
position, the testing can then be carried out in increments of equal volume. The increment
of increasing volume is 5 cm3 and the corresponding pressure is noted 30 seconds after
having injected the 5 cm3. The maximum volume injected is 90 cm3. This results in a test
with 18 volume increments and test duration of about 10 minutes.

It is possible to carry on cyclic load cycles during a test, by injecting and then withdrawing
a preselected volume of liquid (by deflating the probe).

When the test is complete, prior to either removing the probe from the hole or pushing it to
a lower level the probe must be deflated by returning the water to the cylinder.

5.2 STRESS CONTROLLED TEST

This method is more difficult to execute. It may be used for tests in over consolidated soil or
during creep test.

1. Lower the probe to the test depth.
2. Place VALVE 3 and VALVE 4 in the TEST position.

3. Using the crank handle, set the pressure gage reading to the first pressure step
corresponding to less than 1/10 of the estimated limit pressure.

4. Maintain the pressure at this value and record the counter readings, 30 seconds, 60
seconds after the pressure step has been reached.

5. When the loading phase of the test is completed, return the piston to its initial
position by turning the crank handle counter clockwise at a slow rate until the
counter indicates O cm3.

6 INTERPRETATION

The first step of the interpretation consists in plotting the raw pressuremeter curve (pressure
vs volume) as well as the corrected pressuremeter curve. For each point on the raw curve
there corresponds a point on the corrected curve with coordinates of corrected pressure and
corrected volume. The corrected point is obtained by subtracting the volume correction and
the pressure correction from the raw pressure and volume data. The corrected pressure
must also include the hydrostatic pressure equivalent to the head of liquid between the
pressure gauge and the center of the probe.

ROCIEST -
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Thus:
V corrected = V read - V calibration
P corrected = P read - P calibration + P hydrostatic

Calculations can be done based on the normal pressuremeter procedures. This gives:
The limit pressure P
The deformation modulus E

NOTE: ASK ROCTEST FOR A FREE COPY OF PENCELCOMPANION : A SPREADSHEET
FOR DATA REDUCTION

6.1 LIMIT PRESSURE

The limit pressure is not necessarily modified by remoulding of the ground due to the driving
of the probe. Theoretically the limit pressure corresponds to that required to double the
initial volume Vo of the probe, which in the case of the PENCEL probe corresponds to a
theoretical volume of 192 cm?® and an inflated diameter of 45 mm. The limit pressure is
obtained by extrapolating the corrected pressuremeter curve beyond the injected volume of
90 cm3.

6.2 DEFORMATION MODULUS

The modulus E is calculated in the pseudo-elastic phase of the test. This corresponds to the
quasi-linear part of the pressuremeter curve.

E=2(1+p) (Vo +Vm) (P2-P1)

(V2-V1)

where:

V] = Poisson's ratio = 0.33

Vo = initial probe volume = 192 cm3

vVm = the mean volume injected at midpoint of the linear part of the curve for which

the modulus is calculated.

P2-P1 = increase of pressure P corresponding to the increase of volume V2-V1

Example:

If the curve is linear between 30 and 60 cm?3 and the values are as follows:

Vi
V2

30 cc P1 =200 kPa
60 cc P2 =1000 kPa

Then:
Vm = V1+V2=45cm3® V2-V1= 30cc P2-P1 = 800 kPa

2
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E = 2.66 (192 + 45) 800 = 16 819 kPa
30

Due to soil disturbance, the modulus value obtained with a driven probe may be slightly
different from a value obtained by placing the probe in a drilled hole. For example, the
values obtained in saturated granular materials at depths greater than 10 meters are either
the same or less than those obtained in drill holes.

For more information about the test itself and the treatment of the modulus and limit
pressure values, the reader is referred to the different manuals and books bearing the
subject, especially the ASTM standard D4719-00 and the Note D.60.AN available from
Roctest.

7 PENCEL PROBE MEMBRANE REPLACEMENT

In order to replace the PENCEL’s membrane, the following tools are required. These tools

can be purchased at any hardware store.

Electrical tape

A strap wrench

Two hose clamps

A screw driver for tightening the hose clamp

Non-petrolium grease. For instance the Molykote silicone-based grease or the grease

used for tire replacement

o Bench vice adapter. This item is specific to the PENCEL and must be purchased from
Roctest

1. Unscrew the two brass knurled nuts.

2. Place the threaded end of the probe in the bench vice adapter or grasp with plastic
covered jaws in order to prevent damage to the thread.

3. Remove the plain tapered ring at the free end of the probe by rotating the ring
clockwise while pulling at the same time. If not possible to do by hand, wrap a

ROCTEST 9
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11.

12.

13.
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strap wrench around the knurled part of the ring. A pipe tube wrench should not
be used, due of the danger of deforming the ring.

Repeat the same operation on the ring at the other end of the probe.
Remove the membrane.
Place a new membrane and center it over the body of the probe.

Tighten a hose clamp at a distance of 2 cm from the end of the metallic strips to
enable the tapered ring to slide over the beginning of the strips.

Grease the inside of the tapered ring and the tape covering the end of the metallic
strips with a very small amount of silicone base grease.

Push the tapered ring over the end of the metallic strips until the threads on the
probe are visible. Thread the brass-knurled nut onto the end of the probe.

Repeat steps 7, 8 and 9 for the other end of the probe.

Check that the membrane is well centred lengthwise over the probe. Position the
tapered rings as required to center the membrane by screwing the brass nuts
inwards or outwards.

Screw in the brass nuts with a strapped wrench in equal amounts until the
distance between the inside edge of the steel rings is 24 cm. At this point about
2.5 cm of thread will be showing at both ends of the probe.

The probe is now ready for calibration.

10
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Probe Components and Accessories

A Probe to AW rod adapter 20-1026002032
B Probe to EW rod adapter 20-1026002039
C Hollow PENCEL Probe 2500 kPa (assembled) FR-1026050300
D Saturation Plug for the Hollow PENCEL Probe 05-RO3LA3C

E Quick Connect Locking Ring 20-1026002033
F Tubing with fittings to connect solid probe to control unit, 10 m length 40-1026040700
G PENCEL solid probe 2500 kPa (assembled) FR-1026050200
H Drive Point for hollow/solid probe 20-1026002030/38
| Probe to bench vice adaptor 20-1026002040
J PENCEL solid probe 2500 kPa Body with Swagelok quick connector 20-1026002035
K Pencel Metallic sheath 40-1026040600
L Sheath external Ring for 2500 kPa probe 20-1026002034
M Cover Nut for probe 20-1026002037

>l
RoCIEST
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Gauge Operation and Battery Replacement :

ROCIEST

QUICK REFERENCE
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BACKLITE French (Customizes | ootons
(OF options} Spanish display
ON/OFF* ot reatiouti
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5 MIN Dutch
i oy
KEYPAD FUNCTIONS KEYPAD FUNCTIONS

Turns the gauge on and off. When pressing the
ON/OFF key while in the off position, gauge start-
up display first indicates the software version
followed by the model number and gauge pres-
sure range. The gauge will then display indicated
pressure and be ready for use.

Manually turns backlite on and off. (See CONFIG
mode for options).

Allows review of minimum and maximum pres-
sure values since unit start-up or last push of the
clear button. Press key to:

1) Indicate maximum pressure.

2) Indicate minimum pressure.

3) Exit MAX/MIN mode and return to unit of pres-
sure measurement mode. To clear minimum
and maximum values press ZERO/CLR button.
Must be in MAX/MIN mode.

N#Ie: MIN/MAX data is lost when unit is turned
off.

Press this key prior to gauge usage to rezero any
initial offset less than +5% of the rated gauge
range. If indicated pressure is greater than 5% of
range, the rezero feature becomes inoperable. This
prevents accidental tare of a pressurized gauge.
To clear minimum and maximum values, press
ZERgICLR button (when min/max values are indi-
cated.

Used in conjunction with CONFIG key, see
next page.

This key allows for customization of the gauge.
Pressing the CONFIG key allows cycling through
the main menu items; UNITS, UPDATE, AUTQ OFF,
BACKLITE, LANGUAGE, DAMPING, CONTRAST &
CALIBRAT.

UNITS: 12 units of measurement are available,
both English and metric, by cycling through the
UNITS key; psi, Hg. "H.0 (with three temperature
options, 60°F, 4°C and 20°C), ftSw, Bar, mBar,
kPa, mPa, mmHg, cmH0, mmH.0, ka/cm?.
Step 1: Press the CONFIG key until the word
UNITS appears.

Step 2: Press the ENTER key.

Step 3: Press the CONFIG key once to select
ENGLISH or again to select METRIC.

Step 4: Press the ENTER key with selection of
ENGLISH or METRIC.

Step 5: Press CONFIG key to select unit of
measurement.

Step 6: Press ENTER key to finalize unit of
measurement.

UPDATE: this option allows for changing the rate
at which ]ﬂressure is updated on the display
screen. The default rate measures pressure at the
maximum rate of 10* updates per second or 100
milli-seconds. Optional rates of measurement are
measured in updates per second. The options are
10°, 5, 2 or 1 update of pressure measurement
per second.

Since customer processes vary, update rates
should be selected based on the application.

To use the UPDATE option:

Step 1: Press the CONFIG key until the word
UPDATE appears.

Step 2: Press the ENTER key.

Step 3: Press the CONFIG key to select the
desired update rate.

Step 4: Press ENTER key to finalize UPDATE rate.
AUTO OFF: this option sets the amount of time
before the gauge will turn itself off after no activity.

-7- “Indicates default.
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KEYPAD FUNCTIONS
Offerings are Never®, 2. 5, 15, or 30 minutes.

To use the AUTO OFF Ertlon:

Step 1: Press the CONFIG key until the word
AUTO OFF appears.

Step 2: Press the ENTER key.

Step 3: Press the CONFIG key to select the
desired AUTO OFF rate.

Step 4 Press the ENTER key to finalize the AUTO
OFF rate.

BACKI.ITE 5 options are available. They include
ON/OFF*, 10 seconds, 30 seconds 1 or 5 min-
utes. With the ON option pressed, the gauge back-
lite will remain lit whenever the gauge is in the ON
mode or until the backlite button is pushed again.
Options allow the backlite to automatically turn-off
after a selected period of time. Note: leaving back-

lite button on will decrease battery life.

To use the BACKLITE option:

Step 1: Press the CONFIG key until the word
BACKLITE appears.

Step 2: Press the ENTER key.

Step 3: Press the CONFIG key to select one of the
available time options.

Slep 4: Press the ENTER key to finalize your
choice of BACKLITE options.

LANGUAGE: available in seven different languages,
this option allows the user to change the default
language in the CONFIG mode. The languages
include English*, French, Spanish, German,
ltalian, Portuguese and Dutch.

Step 1: Press the CONFIG key until the word LAN-
GUAGE appears.

Step 2: Press the Enter key.

-8- “Indicates default.

KEYPAD FUNCTIONS

To access the factory default password:

Step 1: Press the CONFIG key until the word
CALIBRAT appears.

Step 2: Press the ENTER key.

Step 3: The letters/asterisks... PW™""** appear.
Step 4: Press the CONFIG key. An 0 appears in
the first position.

Step 5: Press the ENTER key once.

Step 6: Press the CONFIG key until @ appears. 0
will appear in the second position.

Step 7: Press ENTER.

Step 8: Use this format until all the asterisks are
replaced with 0.

There now should be a total of five O's on the
keyboard display. The zero in the fifth position
should be blinking.

Step 9: Press the ENTER key. You are now
prompted to SET PW (or set password).

Step 10: Press the ENTER key.

Step 11: Decide on a five number user password,
then follow the procedure above inserting a num-
ber in the flashing display until all five numbers
are inserted.

Step 12: A SAVE prompt will then appear. If the
selected user password is acceptable, press
ENTER. If the selected user password is not
acceptable press ZERO CLEAR to refigure the user
password.

After the password is configured, the default
factory password will be replaced with the user
password. Once configured, the factory password
is no longer accessible.

If an incorrect d)assword is entered, the system
will display WRONG. Press the CONFIG key to
reenter the correct password.

Step 13: Press ENTER again to begin calibration.
Note: Calibration feature allows recalibration of
zero and span.

-10- “Indicates default.
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KEYPAD FUNCTIONS

Step 3: Press the CONFIG key to select one of the
available LANGUAGE options.

Step 4: Press the ENTER key to finalize your
LANGUAGE option.

DAMPING: with six different options. this mode
allows for taking process pressure readings and
averaging them. This option is particularly useful
when there is lf»ulsemrm in the process The
options are NONE*, AVG 2

Step 1: Press the CONFIG key unnl the word
DAMPING appears.

Step 2: Press the ENTER key.

Step 3: Press the CONFIG key to select one of the
available DAMPING options.

Step 4: Press the ENTER key to finalize your
DAMPING option.

CONTRAST: this mode allows for BACKLITE
contrast level. Seven options are available,
1,2,3.4,5,6and 7.

Step 1: Press the CONFIG key until the word
CONTRAST appears.

Step 2: Press the ENTER key.

Step 3: Press the CONFIG key to select one of the
available CONTRAST options.

Step 4: Press the ENTER key to finalize your
CONTRAST selection.

Note: setting high contrast levels will decrease
battery life.

CALIBRAT.:

Gauge Calibration: Both zero and span adjust-
ments are available. This gauge has been config-
ured with a default password of 68000. This
tory password does not allow access to callhra-
tion. To access the calibration mode, it is neces-
sary to configure a user password. Once the user
password is configured. it will become the default
password that allows access to gauge calibration.

-9- “Indicates default.

Zero Calibration:

Step 14: Press the CONFIG key once and the word
CALIBRA appears. Press ENTER. (This mode
allows for 0 and full- scale adjustment of span.)

The gauge will now display 0.00. Ensure the gauge

is not pressurized! then press ENTER to zero the
gauge. Zero calibration is now complete.

Full Scale Calibration

Step 15: The gauge will now display full-scale
range (e.g. 100.00 psi). Pressurize the gauge to

100% of the range (which is equal to the displayed

value) utilizing a pressure standard with accuracy
four times greater than the unit being calibrated?

Press ENTER. Full-scale calibration is now complete.

-

while in span adjustment of full-scale e, an
RROR message will be displayed when
ENTER button is pressed. If this occurs, press

the ZERO CLEAR button on the keypad to return

to the previous screen.

2. ASME B40.7-1998, section 6.1.1.1 recommends
the working standard for the gauge being tested

is 4X better than the digital gauge under test.
This means the pressure standard measuring
the full-scale pressure being applied to the
gauge should have an accuracy four times
greater than the unit being spanned.

Zero SP (span):

This feature allows setting the % of span in which

the zero button will operate. Span is limited fo pre-

vent accidental tare of process pressures. Options
are 5%, 10% or DISAB (5% is the factory default
and means the unit can be rezeroed between 5%
of span). If DISAB is selected, the zero button is

deactivated and no d:ssﬁlgv change will occur when

the zero button is pu:

Step 1: Press the CONFIG key until the word ZERO

SP appears.
Step 2: Press ENTER.

-1 =

. If the digital gauge under test is not pressurized
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Step 3: Enter user five digit password (PW). This
is the same password established to access the
CONFIG mode in the menu.

Slep 4: Press the CONFIG key to select the

desired option.

Step 5: Press ENTER to finalize the selection.
Notes:

Selecting the DISAB feature does not disable the
CLEAR button on the keypad for the MAX/MIN fea-
ture. If the DISAB feature is selected, pressing the
ZERO button on the keypad will cause the display to
read DISAB for two seconds. The gauge will then
revert back to the unit of measure of the ?auge. The
DISAB feature disables the zero feature of the gauge.
Zero Disable Feature:

This feature allows disabling the Zero/Clear button
on the keypad. It also allows for a zero tolerance of
either 5% (default) or 10% of the gauge range.
Step 1: Press the CONFIG key until the word ZERO
SP appears.

Slep 2: Press ENTER.

Step 3: A prompt appears to enter PW (enter
password). The ZERO SP password is the same
password as discussed on page 10 and the head-
ing CALIBRAT:., Gauge Calibration. Follow the
instructions on page 10 to enter a password.

Step 4: Press the CONFIG key to select the zero
tolerance, either 5% or 10% of range, or press the
CONFIG keé/again and the word DISAB appears.
Press ENTER fo select the new defauit setting.

-12-

SPECIFICATIONS

Type 2089 (0.05% accuracy), 2086 (0.10% accuracy),
2084 (0.25% accura

Accuracy  0.05%, 0.10%, 0.25% all Full Scale Terminal Point Total
Error Band (TEB) Accuracy Including Hysteresis,
Linearity, Repeatabliity & Temperature (-18/65°C)
(01150°F)

Dial Size 3
Case Material

300 Series 8§
Case Finish Electropolished
Case Enclosure Rating

P65

Socket Material
316 88
Socket Size Y4 NPT Male (others on application)
Connection Location
Lower, 3:00, 3:00
Ranges  Vac thru 7000 psi (see engineering units below for other
units of
Operating Temperature
Q150°F

Slorage Temperature
—401180°F

DISPLAY:
Type LCD
Display Digits 5
Character Height 65"
Backlit Off By Default
Bar Graph _Yes
Battery Life 1000 Hrs.
Agency Approvals
CE.FM. CSA
KEYPAD FUNCTIONS:
On/Off Manually Tumns Unit On & Off
auto off options in config menu)
Backlit Manually Turns Backiit On & Off
(auto off options in config menu)
Min/Max__ Stores Min & Max Values
Zero/Clear Zeros Display or Clears Min/Max Values When
Displayed

Ly
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DIGITAL TEST GAUGE RANGES:
psi psi psi bar/kb/em* bar
(Gauge) |(Compound) | (Absolute) (Gauge) |(Compound
vac. [-15/+15 15 —1/0
5 |-15/+30 25 -6 =1/
0 50 5 =1/
5 4 -1/
0 6 —1/30
0 0
00 6
) < 5
00 40
00 60
500 00
600 60
800 250
000 400
500 500
000
500
000
5000
7000
mmH;0 mPa mBar/cmH.0 kPa
(Gauge) (Gauge) (Gauge) (Gauge)
3000 1 250 25
5000 1.6 300 40
10.000 25 400 60
6 500 100
10 600 160
40 1000 250
1600 400
2000 600
2500 | 1000
4000
5000
6000
10,000
-13-
SPECIFICATIONS
Enter Selects Items In CONFIG Menu
Config Mode
Allows Scrolling Through CONFIG Menus
Engineering Units

Psi. "Hg, "He0 (with three temperature options, 60°F, 4°C

and 20°C), ft.SW, bar, mbar, kPa, mPa, mmHg, cmH:0,

mmH:0, ka/cm?
Update Rate

4 Options: 10x/sec, 5x/sec, 2x/'sec. 1x/sec

Auto Off 6 Options: Never, 2 Min., 5 Min.. 15 Min., 30 Min.,
ing 6 Options: None, Average 2, 4, 6, 8 x update rate
Languages 7 Languages: English, Spanish, French, ltalian, German,
Portuguese. Dutch

Backlite 5 Options: On/Off. 10 Sec.. 30 Sec.. 5 Min.. 15 Min.
Field Recalibration

Zero & Span (password protected)
Conirast 7 Available Options
Disable Config Options

Allows disabling of Config Options {password protected)
Calibration Chart

10 Point Individual NIST Traceable Calibration Chart,

Standard

Standard Accessories
300 Series SS Protective Cover
Nylon Protective Carrying Pouch

WARNING AND ERROR MESSAGES

Display
Flashing Gauge over/underpressured
0% or 100% beyond 105% of range
LOW BAT Low battery, replace
ERROR Internal error, call customer

service (203) 378-8281

Pressure unit conversion exceeds
RES ERROR display resolution or gauge

pressured beyond resolution

-15 -
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Gauge Installation:
Pipe Mount - The Asheroft digital test gauge comes standard with a % NPT
connection. Good piping practices recommend using teflon tape or a pipe
sealant on the gauge threads. Utilize a %™ wrench on the wrench flat of the
gauge to tighten the gauge to the process.
NEVER TIGHTEN GAUGE THREADS BY HOLDING THE BODY OF THE GAUGE.
DOING SO MAY DAMAGE THE GAUGE AND MAKE THE GALIGE INOPERABLE.
Panel Mount - The lower connected Ashcroft digital test gauge is available
with an optional flange for panel mounting. Pleas refer to illustration and
dimansions below.
var ;ﬂi |
cuTouT L
DIAMETER !

3.406
C (st
wap0 = I
Battery Installation and Replacement:
The gauge comes standard with a quantity of three AAA alkaline batteries
(installed). Use either Duracell MN2400, MX2400 or Energizer E928P,
X92RP AAA alkaline, non-rechargeable batteries.
Batteries have a life of appraximataly 1000 hours. Battery life is dependent
on gauge usage, backiite settings and power off settings. When the display
flashes LOW BAT, batteries should be replaced.
To replace the batteries:
1) Remove the single screw on the back of the gauge case.
2) Hold the keypad in the palm of hand.
3) Carefully remove the three batteries from the holder and replace the
batteries. Use only AAA alkaline non-rechargeable batteries.
Aﬁummmmkmmnmm
Asheroft Inc.
250 Main Street
Stratford, CT 06614-5146
Tel: (203) 378-8281
Fax: (203) 385-0602
e-mail: info@ ashcroft. com
www.ashcroft.com

© Ashcroft Inc. 2005 1&M008-10080-206 GBE
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Gauge Operation manual

To replace the digital pressure transducer batteries, remove the four screws from the plate
on which the transducer is mounted, then remove the screw at the back of the sensor to
open it up and replace the 3 batteries.

The PENCEL control box can be opened for maintenance purposes i.e. checking for leaks. In
order to do so, remove the 14 screws on the entire front panel and gently pull it up (hold it
with connectors 1 and 2).
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