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SAFETY

o The manufacturer has designed this instrument to be safe when operated using
the procedures detailed in this user guide. Do not use this instrument for any
other purpose than that stated.

© This publication contains operating and safety instructions that must be followed
for safe operation and to maintain the instrument in a safe condition. The safety
instructions are either warnings or cautions issued to protect the user and the
equipment from injury or damage.

Use qualified* personnel and good engineering practice for all procedures in this
publication.

Pressure
Do not apply pressure greater than the maximum safe working pressure to the instrument.

Toxic Materials
There are no known toxic materials used in this instrument.

Maintenance

The instrument must be maintained using the manufacturer's procedures and should be
carried out by authorized service agents or the manufacturer’s service departments.

Electrical Safety

The instrument is designed to be completely safe when used with options and
accessories supplied by the manufacturer for use with the instrument.

Test leads

Only use the test leads supplied with this instrument; the test leads must not be used
with any other test equipment.

Software Version

This user guide contains operating instructions for instruments with software version 2.XX.
Further changes to the instrument's software may require a change to the operating
instructions and an issue number change of the user guide.

Technical Advice

For technical advice contact the manufacturer, agent or subsidiary refer to the list at the
rear of this manual.

*

A qualified person must have attended a product training course given by the
manufacturer or appointed agent and successfully completed the training course on
this instrument.

E C This product meets the essential protection requirements of the relevant
EEC directives. Further details of applied standards may be found in the
product specification.



Battery Safety
This instrument is fitted with a battery pack of rechargeable cells (nickel cadmium).

Before storing this instrument remove the batteries.

When fitting batteries make sure the electrical contacts are clean and observe
the correct polarity.

The battery compartment should be inspected for corrosion caused by leaking
batteries. Corrosion must be removed using approved methods®.

When storing and transporting batteries make sure that they cannot be short
circuited. A short circuited battery can become very hot and can, in certain
circumstances, explode. It is recommended that a suitable container is used for
storing and transporting batteries.

Dispose of old batteries using a safe, approved method.*

*Refer to the Battery Manufacturer for this information
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INTRODUCTION Summary of Functions

General

The DPI 610 is a rugged, portabie precision instrument available either as an indicator
or calibrator. Additionally, a hydraulic actuator version (HAV) is available.

The instrument is used for calibrating transducers and systems over the range -14.7 psi
to 300 psi, (HAV - up to 6000 psi). When used in conjunction with external transducers,
the range of the standard calibrator/indicator can be extended up to 10,000 psi.

The instrument is also capable of sourcing and sinking an external current loop up to a
maximum output current of 25 mA and measuring dc voltages of +50V and dc currents
of + 55 mA. Ambient temperature measurement is also provided.

The instrument can be powered either by the standard rechargeable NiCad battery pack
or by six alkaline C-ceils. An external power supply/charger unit is provided as
standard and the instrument has an RS232 interface.

Important notice

Zinc-carbon and zinc-chloride cells are not recommended for this instrument, this
type of battery will probably cause unsatisfactory performance.

Description of Procedures

In the procedures outlined in this User Guide, hard (fixed function) and soft (variable
function) key operations are shown in bold type (e.9.) TASK and F1. These statements
mean press the TASK key and press the F1 key. Soft key operations can be allocated
to both the F1 and F2 keys. Where a specific soft function is referred to it is written in
bold italics (e.g.) PROCESS.

This instrument has a number of operating modes which are described in simplified
form in the following sections. Diagrams accompanying the procedures give typical
selection sequences and shaded controls indicate that this control key should be
pressed in the appropriate sequence. Diagrams should be read from left to right, top to
bottom where appropriate. A shaded display soft box indicates that the function key
immediately below that soft box should be pressed (either F1 for the left hand soft box
or F2 for the right). A typical diagram is shown below:

| SELECT UNITS
28080 OF PRESSUNRE
e ®
® _®
- ®
l (_] =t

In the above diagram the following key sequence is indicated.

(a) Press the F2 key (the key immediately below the UNITS soft box).

(b) Use the Up and Down cursor keys (only) to select the required option
(If all keys shaded, use all these keys to select or enter data).

(c) Press the ENTER key.



INTRODUCTION

The following key symbols are used in the procedure diagrams which follow:

SELECT VALUE

®
®_®
©

EXIT

RECALL O

Summary of Functions

Shaded cursor keys indicate that a combination of these four
keys, Up, Down, Left and Right should be used to (e.g.) enter an
alpha numeric value or to select a function.

Indicates the ENTER key. Used to confirm an operation or a
selection. Shading indicates key operation.

Exit key, used to clear current menu selection and return to next
menu level above current level. Used as an escape key from
current operation. Shading indicates key operation.

Hard-key (total 7). Legend beside key symbol indicates function
Shading indicates key operation.

Maximum Instrument Ratings

The following table shows the maximum ratings of the instrument which should not be

exceeded.

PRESSURE 120% FULL SCALE
VOLTAGE 50V D.C.
CURRENT 55 mA D.C.

Note: The display flashes if the voltage or current are outside the range by 110% of
the above values.



INTRODUCTION
OPERATOR CONTROLS (Figure 1 and 2)

These divide into two groups, the operator/display controls (shown in Figure 1) and the
pressure/vacuum generation components (shown in Figure 2). The operator controls
and a typical display, common to all instrument versions, is shown below:

Summary of Functions

—

L

A\ max 50V
: CAT I

sETUR O DP1610 i, A
ZEROO EDDDB via ’ _— \H . I
: mae ectrical measuremen
O OLTAGE - input socket
INPUT V S
O | ©
e O E DD D 8 ;gom ! o‘n / Electrical source
oUTPUT O >RESSURE INT oS 7 // socket
STORE CURF\FNT FF\EJﬁ“STUSRE @
@ @ _} —Cursor key
RECALLO . n . @
Enter key
L (D) =1
J
Off key u]\yp N Function (soft) key
Figure 1 - DPI 610 Keypad
DISPLAY

The display section of the instrument basically divides into three distinct sections. The
two main sections of the display are used to display a Measurand (input parameter) and
a Source (output parameter). The remaining section is used either as a status display
area or to define soft key functions. Typical displays are shown below, one showing a

status line and the other a soft box allocation:

Measurand display

{INPUT)

Source display
(OUTPUT)

Status line or soft boxes ——

EBDBD

VOLTAGE

EDDDB

PRESSURE INT

CURRENT PRESSURE

UNITS




INTRODUCTION Summary of Functions
HARD KEY FUNCTIONS (Fig. 1)

Key Function Ref Page
on This key is used to tum the instrument ON and OFF. 7
SETUP The SETUP key provides access to the instrument’s general configuration 30

parameters which are set up to certain default parameters on delivery.

The ZERO key can be used to zero either the selected measurand or
ZERO source display, if the display reading is within 5% of zero. Attempts to zero
a larger offset result in an error message, Zero too large,

The INPUT key is used to select which measurand is displayed. Operational

only in ADVANCED mode. 17

INPUT

The TASK key is used as a means of rapidly configuring the instrument for
a number of different types of external device calibration. There are twenty
task configurations available, eleven of which are pre-programmed and nine
are user definable.

TASK 10-16

The OUTPUT key is used to select which of the instrument’s source outputs

outPuT is displayed.

Depending on how the instrument's STORE mode is setup, this key is used
either to store up to 20 display screens (in SNAPSHOT mode), or to 27,31
manually log a screen in DATALOG mode.

STORE

This key is used to recall a previously stored screen to the display.
Depending on the STORE mode set-up, operation of this key recalls either
RECALL the snapshot of a previously stored screen or datalog file. In STORE mode, 27,31
selection displays the last screen stored. By using the cursor keys, the
operator can scroll either forward or back through memory locations.

The ENTER key is used either to enter data (accept entered data), or, in

ENTER conjunction with the soft keys, to accept a given selection. 2
The EXIT key operates in conjunction with all the other hard and soft keys to
EXIT exit from the current screen or menu level, to the level immediately 2

preceding it. To quit completely from any menu level, press EXIT until the
MEASURE/SOURCE screen is displayed.




INTRODUCTION Summary of Functions

SOFT KEYS (Fig.1)

Three soft keys, designated F1, EXIT and F2, are situated immediately below the
display as shown below. These keys have their function allocated by the instrument
software which is indicated in the bottom of the display (Voltage for F1 and Units for F2
in this example). They are used to select menu (program) options and are fully
described under the appropriate section headings.

CURSOR KEYS (Fig.1)

The cursor keys consist of a block of four keys, arranged as shown in Figure 1. They
are designated Up (A), Down (Vv), Left (<) and Right (>). In programs where options
need to be selected from a list, (e.g.) the TASK selection program, the Up and Down
cursor keys are used to highlight one of the options, from which it can be selected by
the ENTER key. In TASK mode, where more than one page of options are provided, the
Left (<) and Right () cursor keys will switch between pages.

Hard key External interfaces under flap
| transducer

rical inputs
and Switch

rical outputs
1 10V and mA

é‘j};\ )
D>

Py

sensor. Use to approximately
set output pressure.

Fine pressure adjustment.

Start with control screwed out

half way to allow fine adjustment

up or down.

Figure 2 - DPI 610 Calibrator Controls
5



INTRODUCTION Summary of Functions
ELECTRICAL CONNECTIONS

Protective coves

Edb T

REZ3Z 0

Onnecin

Figure 3 - Electrical System Connections

Measurement inputs and Source Outputs are made via the control panel sockets as
shown below:

f DPI 61 Pressure A méz)‘ll' :?-
SETUP O Calibrator @
r v{ln J / \\
ZERO O E DD D 8 [ e Electrical measurement
@ input socket
INPUT O—*h VOLTAGE ( mA:Slnk /

Vv
-0 (20008 |
°”“’”TO_k PRESSURE INT osi @
®

Electrical source
socket

STORE O CURRENT l PR&SE%RE
O G F®
o (O

Figure 4 - Electrical Measurement Inputs/Source Outputs

6



Getting Started

Fitting Batteries

Cover fixing screw ?E

Caution:

Old batteries can leak and cause corrosion.
Never leave discharged batteries in the instrument.

Note: A rechargeable NiCad battery pack is fitted as standard; initially, it
may not be fully charged and could cause Battery low indication. Fit

the power adaptor/charger unit and switch instrument ON to charge
the battery pack.

Switching On

Press the O/l switch on the front panel and proceed as follows:

28080 20880

VOLTAGE CURRENT

on (O

20008 20008

PRESSURE INT PR____._...

The first time that the instrument is powered up, it will power up in BASIC mode with the
main screen displaying voltage in the measurand display area and pressure in the

source display area. To switch to Current as measurand, press F1 as shown. Similarly,
F1 to return to Voltage.

Note: No other keys are active in this mode and the instrument can only be
reconfigured by pressing the TASK key and selecting another mode.

7



Getting Started

Change Pressure Units

To change the pressure units proceed as follows. If the four units displayed are not the
units required, press TASK and select any task, other than BASIC, press SETUP and
proceed as detailed on page 33. To return to BASIC mode, press TASK and select
BASIC.

Note: Press ENTER ( === ]

EBD BD SELECT UNITS SELECT UNITS
| OF PRESSURE @
VOLTAGE i
V ir ]
o OBNO)
E DD D 8 hPa @
Pn |
PRESSURE INT "
Sl 1
M . S =

In BASIC mode, the unit is configured to carry out basic Pressure to Voltage (P to V) or
Pressure to Current (P to I) tests a typical test procedures follow:

Voltage and Current Measurements

Connect the electrical input sockets as follows for voltage and current measurements.
Use the test leads provided and DO NOT push bare wires into the sockets

Note: Max applied voltage = 50V DC, Max current = 55 mA DC

CURRENT CURRENT

VOLTAGE (USING 24V INT. SUPPLY) (USING EXTERNAL SOURCE)

A S

LOAD




Getting Started

Typical Calibration Setup (Pressure to Voltage)
Connect a device under test to the instrument as shown below:

Ext Press. Source

{indicator Only)
G _____
2 )
4 —
Pressure
Regulator
) DPI 610 fue, ;uﬂo \
7
~O (| [pO28 ﬂ‘?’
weur vourace V| (e
QO EU_DDB fo-)jt Excitation 10V
hadiadd PRESSURE INT i -
e @ & [ (0]
e > |
° General Procedure
Q Use the hand-pump to pressurize the system to the required level as

indicated on the display. Allow the display to settle and screw the

volume adjuster in or out as a fine adjustment to the required pressure.
Record the measurand (e.g.) Voltage, reading at each applied pressure.

Zero Display Reading

Both the input and output windows can be set to zero by operation of the ZERO key,
providing that the displayed reading is already within 5% of zero. To zero either the
INPUT (Measurand) or OUTPUT (Source) windows, proceed as follows:

ZERO O

ZERO O

0oao8

VOLTAGE

VOLTAGE

0008

o028

PRESSURE INT

0

DpS

ZERO ZERO_VOLTAGE DC ?
YES 1

OUTPUT

0028

PRESSURE INT

NO.

psi

ooaos

VOLTAGE

VOLTAGE

ooo8

0028

ESSURE IN

ZERO
INPUT

psi
7ERD
__outeur

0028

PRESSURE INT

9




Making Measurements
Basic Mode (Task BASIC)

This instrument will power up in this mode the first time that it is used. To select BASIC
from any other task, press the TASK key and select BASIC and press the ENTER key.
BASIC mode is fully described in the Getting Started, section (see page 9).

Pressure Transmitter (P-1) Task
To energize the transmitter from the calibrator.

Ext Press. Source

(ndestor o) ol p /s
g |
[—b
— ==
Pressure T
Regulator o (7Y Ll e .
= [| EDDDE o~
l'r.l'-. I'ﬂ. In
DJ EDEIDE leia
e (R (6]
O ©e®
e = |
Set Units
SELECT SELECT FUNCTION SELECT UNITS SELECT UNITS
OuTPUT O FUNCTION @ OF PRESSURE @
@ @ inHg @ @
[ psi |
24 VOLT  OFF @ hPa @
Pa
[ [ G

Note: If the four units displayed are not the units required, press SETUP, select
SETTINGS and refer to Page 32.

Set 24 Volts
SELECT SELECT FUNCTION SELECT SELECT ON/OFF
OUTPUT FUNCTION @ FUNCTION @
UNITS @ @ UNITS @ @
24 VOLT  OFF @ 24 VOLT _ ON @
[ LT ] (=

Note: To conserve battery power, keep 24V switched off if not required

10



Making Measurements

External pressur

Pressure Converter (Pressure to Pressure) Task CT
supply

External press.

(indicator onv,

G P
3 | F
,——*D

Pressur.
regulatc

External
W transducer

Testing a converter requires one pressure to be applied to the UUT and another
(converter output) to be measured. The additional measurement is provided by
the external transducer option. P-P task configures the instrument to output
pressure and to measure pressure.

Note: Match pressure ranges to give required accuracy and avoid
overpressure.

Voltage Output Pressure Transmitter (P-V) Task

External pressutu =it -
{indicator only}

Pressure
regulator

(o] Voltage output transducers with a 10 volt supply and outputs of +10V can be

calibrated. Use the 10V out’ to supply the transducer and connect its output to
the voltmeter.

11



Making Measurements

Current to Pressure Converter (I-P) Task

External pressure
supply

P +(24v)
|

-5 (20008 o'

wxQ [|lemr | 8304 ] 5 T
Sol =)y o
sone O

current I mA
e
PO

-0 @EB® ~0
(=) = |

Q Use the Up (A) and Down () cursor keys to adjust the loop current to the
required value. Alternatively, press ENTER and use cursor keys to enter a finite
value. Cursor keys can then be used to “nudge” output up/down.

Pressure Switch Tests (P-SWITCH) Task

o Contact state will be shown on display. When contacts close, buzzer sounds.

o

To run switch test, close vent valve and press the RUN (F1) key.

o Using the hand-pump, increase the applied pressure to just below the switch
operating point. Screw the volume adjuster in until the switch operates (the
operating pressure of the switch is then written to the display).

o Reduce pressure until the switch releases (indicated by the switch symbol). The
release pressure is then written to the display and hysteresis displayed.

12



Making Measurements

Pressure Switch Tests with Contact Resistance Measurement

External pressure sauna

(indicator only)

Pressure
regulator

3

_ﬁ._

2
wom () L " Nesebews | IE‘}
— aED 2%
L O =)

To perform switch test with contact resistance measurement, select P-SWITCH and

proceed as follows:

SWITCH TEST

CONTACTSTATE

24V OFF

0208

PRESSURE INT psi

The switch test is performed in the same way as the previous section, except that the
contact resistance is measured and displayed together with the results.

BATICH TEET

To ensure accurate measurements it is recommended that the zero procedure is carried
out before performing the test.

Note: Allow sufficient time between contact closure for resistance measurement to

stabilize.

SWITCH TEST

CONTACT STATE

00008

Open circuit test leads

Press ENTER 1o continue

SWITCH TEST

Pross ENTER to continue

SWITCH TEST

‘Switch resistance input
now ready for use.

Open circuit test leads.

Press ENTER to continue.




Making Measurements

Pressure to Display (P-DISPLAY) Task

P-Display is a special application of Datalog. To use this mode, select Datalog as
detailed on Page 32. Connect the device under test to the instrument as shown below:

External pressure corce

{indicator only)
@-=c--mmmeioog
2
’—b
Pressure S Prossure
regulator i DPLE10 Cotreer
o) )

=

- [ osoo

outPut O PRESSURE INT psi d
rore ) ®
o @aED °o°
\IIO (©) = y,

Q Press TASK and select P-DISPLAY.

o} Setup a datalog file as detailed on Page 29.
Note: TRIGGER field, automatically set to KEYPRESS, cannot be changed

@] Apply a series of test pressures to the device under test. Enter displayed
reading at each pressure and log each point:

DD D D . DE D g ENTgALUE
— — OBNC]

_oeo8| |[“peog| © O

PRESSURE INT D Si PRESSURE INT DSI
T | ] I:.:“ 0
VALUE e "
| — 4
o After logging final test point, terminate as follows:
FINAL POINT

STORE O




Making Measurements
Leak Test (LEAKTEST) Task

External pressure spurce

(indicator only) EXTERMAL
C----=-== SYSTEM
2
e
Pressure
regulator
e —— AT )
Tn [N [
il 2 g /
=0 3300 . |+ 4"16“
= b (om‘-«f
O (| 2|90
wrn | BT 2l(g ] @
smuzo cm:ée RUN @
(OBQO;
rees Q) (GINCERD) O}
o
e = |

Q Setup the leak test WAIT and DURATION times to the required values as shown
below. A minimum wait period of 3 minutes is recommended.

PRESSURE INT PRESSURE INT.

03D4 » SET WAIT TIME |:|3|:|4 . SET DURATION

WAIT secs @ WAIT 180 secs @
DURATION 60 secs @ ) puraTioN [T secs @ @
START PRESS psi START PRESS

psi
STOP PRESS psi Q) STOP PRESS psi @
PRESS CHANGE psi PRESS CHANGE psi
LEAK RATE psiim LEAK RATE psifm

| e | ™ (=) [E T = (=)

o] Close the vent valve and pressurize the external system to the required LEAK
TEST pressure.

o] Press the RUN (F2) key to start the leak test. When completed, the beeper
sounds and the leak test results are written to the display.

15



Making Measurements

Transmitter Simulator (Tx SIM) Task

Provides a current output proportional to the calibrator's measured output pressure
(indicated pressure on indicator only version). Select task TX SIM. Press EXIT io skip
setup screen if parameters are correct.

SET VALUE SET VALUE
Tx SIMULATION Tx SIMULATION
LOWER POINT @ @ @ LOWER POINT @ @ @
psi 0.000 psi
4.000 mA @ mA @
UPPER POINT UPPER POINT
i <
20,000 psi == 20,000 psi
20.000 mA 20.000 mA
| ® g ®
SET VALUE
Tx SIMULATION Tx SIMULATION
LOWER POINT LOWER POINT
0.000 psi @ _06 0.000 psi
4.000 mA @ 4.000 mA
UPPER POINT UPPER POINT —
psi (=) 20.000 psi ==
20.000 mA mA
I ® R ]

On completion of Tx SIM setup, the display is configured as follows:

20008

PRESSURE INT

psi

24V OFF

20006

CURRENT I3 mA
I TURN ON
24V

Set-up the output loop as detailed on Page 23 and turn on the internal electrical supply
if required.

To subsequently change any of the Tx SIM scaling parameters, press OUTPUT to
obtain the TX Simulation display.

To change the pressure units, press INPUT and select the required scale units. If the
required scale units are not listed, press SETUP, select SETTINGS and proceed as
detailed on Page 32.

16



Making Measurements

Relief Valve Test (REL VALVE) Task

To carry out a relief valve test, press TASK and select REL VALVE. Connect the output
pressure port of the instrument to an external system as shown below:

______
:jg 030 00"
PRESBURE NT S <
w0 [Fraoe e
amr O—L |, ©-©
wore () ®
o) (0 ®®®
= (O) )
Q To change the pressure units, if required, press INPUT and select the required

units by means of the cursor keys.

Q To turn on the 24 Volt internal supply, if required, press OUTPUT, select 24
VOLT and switch ON with the right cursor button and press ENTER.

Q Close the vent valve and, using the hand-pump or external pressure supply,
apply pressure to the relief valve under test.

Q When the relief valve operates, the maximum recorded pressure indicates the
operating point of the valve.

o Record the test results.
Note: The STORE key can be used for this purpose.

O Open vent valve to release test pressure

Note: If using external pressure supply, isolate supply before opening vent
valve.

17



Advanced Task Select Input

General

Advanced task aliows the user to configure the instrument to monitor one of a number
of different input measurands (Inputs) and outputs (Sources). Additionally, five process
functions, Tare, Max/Min, Filter, Flow and % Span can be applied to the input
functions.

Select Input

To select an input channel for display, select ADVANCED Task from the task menu and
proceed as follows. If, in addition to process functions, a range of units is available for
the selected channel, a UNITS soft box (actioned by the F2 function key), will be written
to the display.

The following procedure shows the method of input channel selection and the method

of changing units:

neut O

SELECT INPUT

()@Q)
©

SELECT INPUT

| PRESSURE _INT |
VOLTAGE
CURRENT
PRESSURE EXT
AIR TEMP

NO INPUT

SELECT UNITS
OF PRESSURE

| psi |
inHg
ionO"
kPa

Note: Left/right arrow keys function as page up/down keys.

Refer to pages 19-22 for details of process functions.

Ambient Temperature Measurement

SELECT UNITS

®®®
O)

To set up the instrument to read ambient temperature, proceed as follows:

weut O

SELECT INPUT

®
®_®
O)

SELECT INPUT
PRESSURE INT
VOLTAGE
CURRENT
PRESSURE EXT

AIR TEMP

NO INPUT

SELECT AIR
TEMPERATURE
UNITS

CELSIUS

SELECT UNITS

®
®®

PROCESS | UNITS

(==

Note: Up to 1 hour may be required for the temperature reading to stabilize.



Advanced Task Process Functions

Process Functions

If required, the following process functions are available on the Measurand (/NPUT)
display but only in ADVANCED task. If the instrument is in any other mode i.e. BASIC
or any other task mode, the input and output displays must first be configured in
ADVANCED task.

Note: PROCESS functions are not available to the output (SOURCE) channel.

A summary of the process functions follows:

O Tare Allows either the current display value or a manually
entered value to be tared off display parameter reading

O Max/Min Displays running Max/Min and Present display values
simultaneously. Resettable via F1 key.

O Filter Applies low pass filter function to displayed parameter.
Filter characteristics (Settling time and Band) are user
programmable.

Q Flow Applies square root function to displayed parameter.

% Span Converts displayed parameter reading to a percentage
of span. Span definable via the F1 key.

Following selection of ADVANCED from the task menu, press the INPUT key. Use the
Up (A) or Down (V) cursor keys to select the required input. Press the PROCESS
(F1) key and use the Left (<) or Right (>) cursor keys to enable the process on/off

weur O SELECT INPUT INPUT PROCESS | = 0nF PROCESS
SELECT PROCESS PRESSURE T TARE ON @
VOLTAGE
CURRENT MAXIMIN —OFF | () ™ (3
® FITER  OFF
PRESSURE EXT ®
FLOW OFF
@ _® | arTewe o o
® NO INPUT b
PROCESS ] UNITS |

Press ENTER to switch the process ON with existing settings or F1 to change process
settings (where applicable).
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Advanced Task

@) Tare Process Function

To set up a Tare function, enable TARE from the process menu and press F1 to

Process Functions

enter the Tare SETTINGS functions.

Disable TARE by entering process menu and turning the function OFF.

Note: Last TARE setting is retained and will be applied when function is

next enabled.

Tare Current Measurand Reading To tare off the current display reading

proceed as follows:

VOLTAGE

28080

24V OFF

PRESSURE INT DSi
[esE] o
ZERO A VALUE

VOLTAGE

0000~

24V OFF

PRESSURE INT

20008

psi

SNAPSHOT MODE
_TASK: P-V

Tare Off An Entered Value To tare off an entered value current, proceed as follows:

28080

VOLTAGE

24V OFF .
20008
PRESSURE INT psi

28080-

VOLTAGE

MAKE READING TARE OFF
ZERO A VALUE

ENTER VALUE

C;D()
Q)

24V OFF

PRESSURE INT psi

[~VALUE: 70.000 v
NEW VALUE: _

=

20



Advanced Task

o)

Process Functions
Min/Max Process Function

To set up an input display to show min/max and present measurand reading,
enable MIN/MAX from the process menu and press F1 (SETTINGS}) to provide
RESET function. The display is now reconfigured to show the max/min values

as follows:

moimuml 44308 Reset Max/Min display at any time by pressing

PRESENT 8304 h

MINIMUM 0003 the F1 key.

VOLTAGE \Y

24V ON To quit max/min, press INPUT, select MAX/MIN
3D 4 from process menu and switch the function off.

PRESSURE INT pSI

RESET
MAX/MIN

Filter Process Function

To apply the low pass filter to a selected measurand, enable FILTER from the
process menu and press F1 (SETTINGS) to provide access to the filter
parameters. Two settings are required, Time to Settle and Band,

To examine the current filter settings and exit without change, press the EXIT

key.

To setup procedure is as follows

SELECT VALUE

TIME T SETTLE ® TRAE T SETTLE

TIME =

SET FILTER SELECT VALUE SET FILTER ®

ER oo @ @ TIME = 3  Seconds @ @
LTI @ BAND = MAX AMFLITUDE @
C HE

FITERED, CHAMGEE
QREATER TH AN e —
BYPASS FILTER

pant - JEM % F3

CHANGE
ALl
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Advanced Task Process Functions

Q Flow Function

To apply the flow function to a selected measurand, enable FLOW from the
process menu and press ENTER. The square root symbol is displayed beside
the measurand to indicate that the FLOW function is active:

28080,
VOLTAGE \ To cancel FLOW, press INPUT and turn function
OFF at the process menu.
|
o % Span

To convert a selected measurand display from a numerical value to a
percentage of full scale reading, enable SPAN from the process menu and
press F1 (SETTINGS) to provide access to the span definition parameters. Two
span definitions are required, Zero and Full Scale.

To leave span at current setting, press EXIT.

To define zero and full scale settings, proceed as follows

SELECT VALUE SELECT VALUE

SET SPAN SET SPAN
DISPLAY VALUE ® DISPLAY VALUE ®

0% =M _ v ® ® 0% = 0.000 v ® ®

100% = 50.000 v @ 100% =M _ v @

ENTER A VALUE OR S ee— ENTER A VALUE OR <
PRESS F2 TO SELECT PRESS F2 TO SELECT
PRESENT READING. EXIT PRESENT READING. EXIT
TO QUIT WITHOUT CHANGE TO QUIT WITHOUT CHANGE
PRESENT @ PRESENT
READING ] READING

To cancel % SPAN, press INPUT and turn function OFF at the process menu
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Advanced Task
Select Output

Select Output

To select an output channel for display, select ADVANCED mode from the Task menu
and proceed as follows. If a channel has a range of units available, a UNITS soft box
(actioned by the F2 function key), will be also be written to the display.

The following procedure shows the method of output channel selection. Note that there
are two pages of options. The second page can be obtained directly from the first by

pressing the RIGHT cursor key:

SELECT OUTPUT
PRESSURE INT
PRESSURE EXT
mA STEP

mA RAMP

OUTPUT O

SELECT OUTPUT

®
)
®®

SELECT OUTPUT,

NO OUTPUT

24 VOLT OFF

mA VALUE

v
[ unrs (=) |

Note: Left/right arrow keys function as page up/down keys.

To change the output units (Pressure channels only), select the channel with the cursor
keys and press F2 before pressing ENTER.

Electrical Outputs (Loop Power)

For ail the electrical outputs, the output loop can be powered either by the instrument’s
internal 24V supply (Sourcing) or alternatively, from an external supply (current sinking).
To conserve battery power, the 24V internal supply should be switched off (even when
not being used to power an external loop).

External connections to the front panel of the instrument are shown below for both
sourcing and sinking applications:

CURRENT SOURCING CURRENT SINKING
(24V ON) (24V OFF)
Arsr ¥ NG

VIL / 7 [ 7 -
l o,

l@/m\/m 55«\3“ Em:: Suppt

]_ LOAD @ov 'MEX)p Y
f mA?Ink

(@r“f © ( '

LOAD |
0"
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Advanced Task Select Output
mA Step

To select one of the electrical output programs, press the OUTPUT key and proceed as
follows:

SELECT OuTPUT | SELECTOUTPUT mA PROGRAM SELECT PROGRAM
PRESSURE EXT @ @ e oo e @ @
OUTPUT O @ SQ ROOT 4-20 mA @

SQ ROOT 0-20 mA
mA RAMP VALVE  4-20 mA
mA VALUE DCS 420 mA

[ onms { e—n ‘J I [{J1= 3|

A

On selection of (e.g.) Linear, the output display window changes to show the selected
program of output currents:

PRESSURE INT . PRESSURE INT .
psi psi
LINEAR 4-20 mA STEP LINEAR 4-20 mA STEP
8 12 16 20 4 8 12 20
CURRENT [EEZil MA CURRENT mA
RUN | TURN ON ¢ TURN OFF
: 24V 24V

o] Press TURN 24V ON (F2) to turn on the 24V supply for current sourcing
applications. For current sinking applications, connect external supply as
shown on Page 23 and leave 24V supply OFF.

0] Press RUN (F1) to run program. A flashing status display CHECK LOOP
indicates a fault in the external loop i.e. supply fault or open circuit.

o Press STOP (F1) when running to stop at any point. Press RUN (F1) to
resume.
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Advanced Task Select Output

mA Ramp

Press the OUTPUT key and select mA Ramp in a similar manner to that shown above.

O Define ramp required by entering START and END current values as shown
below:
®

8304 | = 8304 | =
PRESSUREINT DS’ ENTER VALUE FressRENT pSI ENTER VALUE
QuUTPUT 0000 @ OUTPUT 0000 @
START 0000 START 4000
END 0000 @®® END 0000 | ®®®
CURRENT IEBIEE  mA CURRENT EEZEN  mA

START ] T“;‘:J‘.‘U\ m START I TL;{IV‘“L‘.

Q Press TURN 24V ON (F2) to turn on the 24V supply for current sourcing
applications. For current sinking applications, connect external supply as
shown on Page 23 and leave 24V supply OFF.

o] Press RUN (F1) to run program. A status display CHECK LOOP indicates a
fault in the external loop i.e. supply fault or open circuit.

8304 8304

PRESSRE IKT ns.‘ PRESSURE INT ps|
DR 0000 | OUTPUT 8334

| STaRT '"]l:lﬂ [ ] START 4-000

eo__ | 20000 END 20000

Sl = orr T GCURRENT mA
ILS"P"ILN STOP TU%S{ VOFF

Q Press STOP (F1) when running to stop at any point. Press CONTINUE (F1) to
resume from point of pause or RESET (F2) to return to start point.

|".'..'"$:.|Iﬁl D il
OUTPUT B934
Evy 4000 B
END 20000
CURRENT T mA
W= —F.T?:_r:tr.:
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Advanced Task Select Output
mA Value

Press the OUTPUT key and select mA Value from the Output menu. The procedure is
shown below:

SET LEVEL

SELECT OUTPUT
Temeen | @ | 20008
PRESSURE EXT @ - PR BELFL T psl @ @

mA STEP

mA RAMP W) v | 0000 ®
aidl 0000

— o A

' = Wi

Qo Press TURN 24V ON (F2) to turn on the 24V supply for current sourcing
applications. For current sinking applications, connect external supply as shown
on Page 23 and leave 24V supply OFF.

Q Use Up (A) and Down () cursor keys to adjust output current level. Whilst the
loop is made, a status display indicates OK. A status display CHECK LOOP
indicates a fault in the external loop i.e. supply fault or open circuit.

24 Volt

Press the OUTPUT key and select 24 VOLT from the Output menu. The procedure is
shown below:

Note: The 24V selection is located on the second page of output functions.

SELECT OUTPUT | ENABLE OUTPUT SELECT OUTPUT
OuUTPUT A @ A
24 VOLT OFF 24 VOLT [e]))]
setecT output | NO OUTPUT @ ® NO OUTPUT

O] —
@ _®

® [ I

Note: To conserve battery power, keep 24V supply switched off when not in use
(even if the output is unloaded).
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Advanced Task

Define New Task

To define a new task, proceed as follows

Task Setup/Removal

Using the INPUT key, select the required measurand as the input display and

Using the OUTPUT key, select the required measurand as the output display.

Press TASK and select Free. Enter new task name as follows

On completion of this procedure, the display
reverts to newly setup task as shown.

Q Select ADVANCED from TASK menu.
o]
setup any process functions required.
o]
o
TASKS A
ADVANCED
TASK O
v
I
c8080-
VOLTAGE
\
24V OFF
PRESSURE INT Si
SNAPSHOT MODE
TASK : CO2INLET
Clear Task

To clear a user defined task, select TASK and proceed as follows:

TASK O

SELECT OPTION

©)
®®

TASKS A TASKS A
free free
CO2INLET CO2INLET
VALVE234 VALVE234
VALVE773 VALVE773
free free
v
YES S o
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Memory Operations Store

Saving Display or Datalog

Memory operations depend upon how Store mode has been set-up. Three options are
available None, Snapshot and Datalog. Refer to SETUP for details.

Store Operations

To store any display (menu displays excepted), press the STORE key. This saves the
current display to the next available location. Supporting text (10 characters) may be
appended. Twenty memory locations are available on a cyclic buffer. When all 20 have
been used, store operations overwrite existing locations, starting at Location 1.

28080 20880
”ﬁunua 0 s

PRESSURE INT

STORED AT LOCATION 8

PRESSURE INT psi
CURRENT I UNITS CURRENT I UNITS
Recalling Stored Data

To recall a previously stored display, press the RECALL key. This recalis the last
display saved. Press the Left (<) or Right (>) cursor keys to recall the previous or next
locations respectively. To exit RECALL, press the EXIT key

SELECT LOCATION

28080 "5

VOLTAGE @ -
RECALL O 24V OFF U
\4

EDEIEIB

PRESSURE INT
EXIT
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Memory Operations Datalog

Datalog Operations

Datalog is a special application of store mode which enables the calibrator to either
automatically log displays at preset time intervals or to manually log a display on
operation of the STORE key. Logged data is written to a user specified file.

To set up a datalog file, proceed as follows:

o] Select a task, other than BASIC. If using ADVANCED, set up required Source
and Output parameters.

Q Use SETUP to select Datalog (See Page 32).

Auto Log (Timer)

Press STORE and setup the datalog file parameters as shown below. Use CHANGE
VALUE (F1) followed by cursor keys to set field values. For Auto Log, setup TRIGGER
field to TIMER.

—
T4 LOGEING ENTER ALLE DATA, LOGGING |
et bl T @2@ gyl ng VOL'EEBDBD "
i e s — v
oy -'? 20008
i [ e
Manual Logging

Enter the file details as shown above and select KEYPRESS for TRIGGER field.
Screen reverts to displayed parameters showing setup file as shown below:

QATA LOGGING DATA LOGGING EBD BD

FLERAME - - 1CGPEEY DT | LA

D el ar BT VOLTAGE

15 = A Vv

HeoaEn mecen (RGO 24V OFF

PR " e I

p : 20008

L — PRESSURE INT si

L Coumialy et | TOG FiLE : LOGFILEZ
Ll L : TASK: ADVANCED

28080 28080
sTorRe OD—» HIE_!:IIDDEI — r“EDD 8
] = T
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Memory Operations

Recall Datalog Files

Datalog

To recall a datalog file to the display, ensure that DATALOG is selected from the
SETUP menu, proceed as follows:

RECALL O

SELECT FILE

®
®®®

DIRECTORY

OUTLET 16
FEEDPRESS14
FEEDFRESST
G3459

file 10f8 v

DIRECTORY

QUTLET1G
FEEDPRESS14
FEEDPRESS11
T i}

3458

il |

Downloading Datalog Files

Connect the RS232 socket of the instrument into either the COM1 or COM2 port of the
PC. Ensure that the RS232 parameters at the PC end match those of the instrument.
The RS232 parameters of the instrument can be checked as detailed on Page 34. Set
up a file on the PC to receive the data, (e.g.) in the Windows Terminal program.

To download the file, proceed as follows:

RECALL O

SELECT FILE

G)@@
O]

E ED 8 D MANUAL REVIEW
®

\

DIRECTORY DRECTORY
G23565 523585
OUTLET16 OUTLET16
FEEDPRESS14 FEEOPRESS14
FEEDPRESS11 FEEDOPRESS11
G3459 E3459
file 1 of 9 \d fil 1l & ¥
REVIEW I ERASE -.-:.' '|'-‘JL-|- | 1:;:‘.::3- 5

Delete Datalog Files
To delete a logged file, proceed as follows. Alternatively, to delete all logged files

simultaneously, select ERASE ALL FILES (F2) at the erase screen.

RECALL O

SELECT FILE

®®®
©

FILE SUMMARY

FILENAME : G23565
DATE : 21/05/97
TIME : 15:00
TRIGGER : PERIODIC
PERIOD : 00:10
FILE SIZE : 1792

REVIEW L
LOGGED DATA | FE

DIRECTORY DIRECTORY | DIRECTORY
(23565 23560 G23565
OUTLET18 OUTLET16 QUTLET6
FEEDPRESS14 FEEDPRESS14 FEEDPRESS14
FEEDPRESS1 FEEDPRESS11 FEEDPRESS11
G3459 33459 G458
file 1 of 9 M fila 1 ol B L Ml foof @ ¥
REVIEW ERASE :"'r':"l?:r'l“_fJ. _LeAsk i
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Using setup

General

SETUP mode is available in all modes except BASIC. It permits the set- -up of the
following instrument parameters.

L Backlight Management - On, Off and Timed.

® Store Mode - None, Snapshot, Datalog.

o Contrast.

[ ] Instrument Settings - Units, Language, RS232 parameters, Power-down.
and Calibration Routines (Refer to page 35 for Calibration details).

Backlight

Select Backlight from the set-up menu and proceed as follows:

OFF

TIMEOUT = 10 Seconds

BACKLIGHT WILL TURN
OFF AFTER TIMEOUT
PERIOD OF INACTIVITY.
ONLY VALID IN TIMER
MODE OF OPERATION

SELECT OPTION

®
OBNC,
©

BACKLIGHT

L MODE OF OPERATION I

TIMEOUT = 10 Seconds

BACKLIGHT WILL TURN
OFF AFTER TIMEQUT
PERIOD OF INACTIVITY
ONLY_ Vv

TIMEOUT = I Seconds
BACKLIGHT WILL TURN
OFF AFTER TIMEQUT

S (=) [=
BACKLIGHT BACKLIGHT
MODE OF OPERATION MODE OF OPERATION
L TIMER ]

TIMEOUT = m30_

BACKLIGHT WILL TURN
OFF AFTER TIMEQUT

PERIOD OF INACTIVITY.
ONLY VALID IN TIMER
MODE OF OPERATION

SELECT PERIOD

®®®
©

SELECT VALUE

®
@
®®

VALUE

CHANGE ]

&=

If TIMER mode is selected, any key press brings on the backlight for the TIMER period.

If ON is selected, the backlight remains on permanently and if OFF is selected, the
backlight remains permanently off.
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Using Setup

Contrast

Select CONTRAST from the set-up menu and proceed as follows

Store Mode

20008

CONTRAST

PRESSURE INT E S| i @

ADJUST CONTRAST
- E—

SELECT LEVEL

®®
O]

=

Select STORE MODE from the set-up menu and select required mode as follows

Calibration

STORE MODE

SNAPSHOT
DATALOG

SELECT OPTION

] J

Calibration routines are password protected. Refer to Calibration Section, Page 34 for

details of use.

Settings - Select Setup Option

To select one of the Settings options from the Setup menu, proceed as follows:

SETUP O

SELECT OPTION SELECT OPTION
SETUP SETTINGS
BACKLIGHT ® UNITS ®
STORE MODE © _ ® |[ANGUAGE ®
CONTRAST ® RS232 ®
POWERDOWN
CALIBRATION
I DRY CELL LEVEL I =1 .p:
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Using Setup

Units

Select (pressure) Units from the settings menu and proceed as follows

SELECT UNIT
TO REMOVE

SELECT
REGULAR UNITS

Define Special Units
Select (pressure) Units from the settings menu, and select Special Units and proceed

as follows:

SELECT SPECIAL
UNITS

@®®
O]

SELECT SCALING

©

Language

SeLECT NI SELECT
10 A0D REGULAR UNITS
ol o

®
®_©®
©

SELECT

REGULAR UMITS

SPECIAL UNITS | enTER NAME OF UNITS

®
— @
®®

Wie | (=)

SPECIAL UNITS

ENTER SCALING FACTOR

LABEL
SPECL
UNITS TO PASCAL
SCALING FACTOR
CHANGE
e | ( S )

Select the LANGUAGE version required from the settings menu and proceed as follows:

LANGUAGE

EXTE
FRENCH
GERMAN
ITALIAN
PORTUGUESE
SPANISH

SELECT OPTION

®
GD@@

===l )
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Using Setup
RS232

Select RS232 from the Settings Menu and proceed as follows:

SELECT PARAM. SELECT VALUE
SET COMMS @ SET COMMS @
oams rure [ ® _® ®_®
TP e ® ®
HANDSHAKE NONE

Note: Communications default settings are shown above.

Power-down

Select Power-down from the Setup menu. The method of setting up the Power-down
(Auto Power Off) function is similar to that detailed for the Backlight (Page 31).

If TIMER mode is selected, following a period of inactivity, the instrument will
automatically power off after the preset TIMER period.

If OFF is selected, auto power off is inhibited and once switched on, the instrument will
remain ON until it is manually switched OFF.
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Calibration

General

The instrument is supplied by the manufacturer, complete with calibration certificate(s)
The re-calibration interval will depend on the total measurement uncertainty which is
acceptable for a particular application. In order that the instrument remains within the
quoted accuracy, it is suggested that it's calibration be checked at 90 day intervals.

The DPI 610 is a very precise measuring instrument and the test equipment and
conditions of test must be suitable for the type of work. The use of a Class A
compensated deadweight tester is essential. The tests should be carried out in a
controlled environment by a competent, trained person.

If, when the accuracy of the instrument is checked, it is found to fall outside the
specification, calibration adjustment can be undertaken to compensate errors.

The manufacturer offers a comprehensive and, if required, NIST accredited calibration
service.

Calibration Check

At the chosen interval, the instrument readings should be compared with a known
standard. Any deviations between the instrument and the standard should be noted,
taking due account of the traceability (accuracy to a National Standard). If these
deviations exceed the published tolerance, or any other suitable chosen performance
standard, then the user may wish to carry out a calibration adjustment.

It is recommended that measurements be checked at 0, 20, 40, 60, 80 and 100% of full
scale on an ascending and descending run.

Calibration Adjustment

If the instrument is operating correctly, only zero and full scale calibration will vary. Any
excessive non-linearity or temperature effects indicate a fault. The instrument should
be returned to a qualified service agent.
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Calibration

General Procedures
The following general hints are provided as a guide to calibration procedures

Do

Use high quality Repeatable and Linear pressure sources and allow adequate
stabilization time before calibration (minimum 1 hour).

Conduct the calibration in a temperature and preferably, humidity controlled
environment. Recommended temperature is 70°F, +4°F.

Use deadweight testers carefully and away from draughts.
Using the Calibration Menu

The calibration routines selected from the Setup menu as detailed on page 32. Enter
the calibration PIN number, press « and the Calibration Menu will be displayed as
follows:

CALIBRATION SELECT CAL OPTION
INT RANGES

EXT SENSORS
CHANGE PIN @ @

©
=

Select the item to calibrate from the menu as shown above and follow the calibration
procedure outlined on the display. The following test equipment will be required.

Pressure Measurement Channels (Internal and External)
o Deadweight Tester.

Voltage Ranges (5V and 50V)
6] Voltage source

Current Inputs and Outputs

Q Digital Milliammeter.
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Calibration

Temperature

Q Precision Temperature Meter.

On completion of calibration routines, exit the calibration mode by pressing the EXIT
function key.
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HYDRAULIC CALIBRATOR VERSION Operation

Introduction

This version of the instrument provides manual generation of hydraulic pressure and
consists of a screw-press with a priming pump and priming isolation valve as shown
below. The bleed pipe connections are also shown in Figure A1.

Bleed hose assembly

AN
.

Bonded seal

Pressure port
(1/8"NPT}

Screw-press

Isolation valve
Priming fluid inlet

Bleed hose assembly

Priming pump

Figure A1 - DPI 610 HC Connections

The internal hydraulic parts are brass, stainless steel, copper, nylon and fluorocarbon
rubber (Viton). The hydraulic fluid can be either demineralized water or one of the
hydraulic fluids listed in Table A1.

Caution: Only use the fluids recommended. DO NOT mix hydraulic fluids.

I1SO 3448 Approx. SAE
Viscosity Shell Exxon Mobil
grade Classification
VG10 5W Tellus R10 Nuto H10 Velocite No.6
VG15 Tellus T15
Tellus V15 Nuto H15
Tellus 22
VG22 Tellus R22 Nuto H22 DTE 22
DTE Oil Light
VG 32 1w Tellus V32 Nuto H32 DTE 24
Tellus 37
Tellus R37
va sz Tellus T37
Tellus V37

Table A1 - Recommended Hydraulic fluids
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HYDRAULIC CALIBRATOR VERSION Operation

Safety Instructions
WARNING

HYDRAULIC FLUID IS INJURIOUS. OBSERVE RELEVANT HEALTH AND
SAFETY PRECAUTIONS. USE APPROPRIATE PROTECTIVE BARRIERS
AND EYE PROTECTION.

BEFORE APPLYING PRESSURE, EXAMINE ALL FITTINGS AND
EQUIPMENT FOR DAMAGE AND ENSURE THAT ALL EQUIPMENT IS TO
THE CORRECT PRESSURE RATING.

DO NOT EXCEED THE MAXIMUM WORKING PRESSURE OF THE
INSTRUMENT (INDICATED ON START-UP SCREEN AT SWITCH-ON).

Caution: Observe absolute cleanliness when using the instrument. Connect
only clean equipment to the instrument. Severe damage can be
caused if contaminated equipment is connected to this instrument.

An external filter is recommended to avoid any contamination.

Preparation for Use

=l Fit the bleed pipe connection to the priming port using a bonded seal as shown
in Figure A1.

[a] Ensure that the screw-press is wound fully in {clockwise)

Lo} Ensure that the isolation valve is open (fully counter clockwise)

Lo} Connect the device or system under test to the pressure port using a bonded

seal as shown in Figure A2.

WARNING

ENSURE THAT THE CONNECTING LINE TO THE EXTERNAL DEVICE OR
SYSTEM IS CAPABLE OF WITHSTANDING THE LINE PRESSURE TO BE
APPLIED.

Note: A bleed point must be provided on the external device.
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HYDRAULIC CALIBRATOR VERSION Operation

Figure A2 - Priming/Test Set-up

Bleeding the System

Before any measurements can be made, the hydraulic system needs to be primed and
bled free of air. During the following operations, prepare for fluid spillage and provide a
suitable receptacle for collecting the spillage.

(1) Prepare for use as detailed on page 43

2) Fill a suitable container with the required hydraulic fluid and place the priming
intet assembly hose into the fluid.

3) Open the bleed valve on the Unit Under Test (UUT). If possible, fit a hose to the
bleed point and place this in a container of the same fluid.

4) Use the priming pump to pump hydraulic fluid into the instrument and the
connected system. Monitor the hydraulic fluid level, ensuring that the priming
hose stays below the fluid level and is not allowed to suck in air. Top up
hydraulic fluid level as necessary.
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HYDRAULIC CALIBRATOR VERSION Operation

(5) Continue use of the priming pump until only hydraulic fluid and no air is expelled
from the bleed point.

(6) Close the bleed point when the priming pump is at the bottom of its stroke (fully
pushed in) and slowly wind out the screw-press to its fullest extent to draw in
further hydraulic fluid (approximately 7cc).

(7) Switch the instrument ON and, still using the priming pump, pressurize the
system to approximately 30 psi.

(8) Close the isolation valve and remove the connection to the priming/fluid inlet
port.

Operation

To obtain a pressure reading, proceed as follows

(1)
@)

Switch the instrument ON and select the required TASK

Rotate the screw-press clockwise to increase the applied pressure.

Note: When hydraulic fluid is compressed and flows through a restriction, there is

@)

4)

an increase in temperature which, in turn, has an effect on pressure. Allow
sufficient time for this pressure reading to stabilize before recording or
logging a reading.

When the test is complete, reduce the pressure in the system to zero by turning
the screw-press counter clockwise. Before disconnection of the UUT, open the
isolation valve to bleed off any residual pressure.

Remove the connection to the UUT and fit a blanking plug into the instrument's
pressure port. Clean any spilt fluid off the instrument case.

Draining the Hydraulic Fluid

To drain the hydraulic fluid from the instrument, proceed as follows

(1)

@

©)

Turn the isolation valve fully counter clockwise. Turn the instrument onto its left
hand side (pressure port nearest to workbench). Place receptacle below the
pressure port to collect hydraulic fluid.

Drain the system by slowly winding in the screw-press and then depressing the
priming pump plunger to express any fluid remaining in the instrument.

If necessary, apply an air line to the priming fluid inlet to clear any remaining
fluid out of the instrument.
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HYDRAULIC CALIBRATOR VERSION Operation
Flushing - Replenishing or Changing the Hydraulic Fluid
It necessary, to remove any contaminants, flush out the hydraulic system as follows

(a) Connect a priming hose assembly to the fluid inlet port and the pressure port as
shown below:

Figure A3 - DPI 610 HC - Flushing/Filling Connections

(b) Fill the priming fluid container with fresh hydraulic fluid of the required type.
Use the priming pump to pump fresh hydraulic fluid through the system until
clean hydraulic fluid, free of air bubbles, emerges into the container at the
output port. Discard the contaminated fluid expressed during this process.

(c) Remove the hose located in the output port and, to prevent the ingress of any
contaminant, fit a blanking plug in the output port.

(d) Close the isolation valve and remove the priming fluid inlet hose from the
priming inlet.

(e) Clean off any surplus oil which may have spilled onto the instrument casing.
The instrument is now ready for operation or storage. If storing, apply a label detailing

the type of hydraulic fluid contained in the instrument. For long term storage, it is
recommended that the instrument be drained and stored empty.
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WARRANTY/DISCLAIMER =

OMEGA ENGIMEERING, INC. warrants this unit to be free of defects in materials and
workmanship for & period of 13 months fram date of purchase. OMEGA Warranty adds an
additional one {1) month grace period to the normal one (1) year product warranty to cover
handling and shipping time. This ensures that OMEGA's customers receive maximum
coverage on each product.

]

If the unit should malfunction. it must be returned to the factory for evaluation. OMEGA's
Customer Service Department will issue an Autherized Return {AR) number immediately upon
phone or written request. Upon examination by OMEGA, if the unit is found to be defactive it will
be repaired or replaced at no charge. OMEGA’s WARRANTY does not apply to defects resulting
from any action of the purchaser. including but not limited to mishandling, improper interfacing,
operation outside of design limits, improper repair, or unauthorized modification. This
WARRANTY is VOID if the unit shows evidence of having been tampered with or shows evidence
of being damaged as a result of excessive corrosion; or current, heat, moisture or vibration;
improper specification; misapplication; misuse or other operating canditions outside of
OMEGA’s control. Components which wear are not warranted, including but not limited to
contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However,
OMEGA neither assumes responsibility for any omissions or errors nor assumes liability
for any damages that result from the use of its products in accordance with information
provided by OMEGA, either verbal or written. OMEGA warrants only that the parts
manufactured by it will be as specified and free of defects. OMEGA MAKES NO OTHER
WARRANTIES OR REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESSED OR
IMPLIED, EXCEPT THAT OF TITLE, AND ALL IMPLIED WARRANTIES INCLUDING ANY
WARRANTY OF MERCHANTARBILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
HEREBY DISCLAIMED. LIMITATION OF LIABILITY: The remedies of purchaser set forth
herein are exclusive and the total liability of OMEGA with respect to this order, whether
based on contract, warranty, negligence, indemnification, strict liability or otherwise, shall
not exceed the purchase price of the companent upon which liability is based. In no event
shall OMEGA be liable for consequential, incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intended 1o be used, naor shall it be used: (1) as
a "Basic Component” under 10 CFR 21 (NRC}, used in or with any nuclear installation or activity;
or {2 in medical applications or used on humans. Should any Product{s) be used in or with any
nuclear installation or activity, medical application, used on humans, or misused in any way,
OMEGA assumes no responsibility as set forth in our basic WARRANTY/DISCLAIMER language,
and additionally, purchaser will indemnify OMEGA and hold OMEGA harmless fram any liahility
or damage whatsoever arising out of the use of the Product(s) in such a manner.

WEEEESE RETURN REQUESTS /INQUIRIES = ;
Diract all warranty and repair requests/inguiries to the OMEGA Customer Service Department.
BEFORE RETURNING ANY PRODUCTIS) TO OMEGA, PURCHASER MUST OBTAIN AN
AUTHORIZED RETURMN (AR} NUMBER FROM OMEGA'S CUSTOMER SERVICE DEPARTMENT
{IN ORDER TO AVOID PROCESSING DELAYS) The assigned AR number should then be
marked on the outside of the return package and on any correspondence.
The purchaser is responsible for shipping charges, fraight, insurance and proper packaging to
prevent breakage in transit.

FOR WARRANTY RETURNS, please have FOR NOMN-WARBANTY REPAIRS, consult
the following information available BEFORE CMEGA for current repair charges. Have the
contacting OMEGA: following information available BEFORE
1. P.C. number under which the product was | contacting OMEGA:
PURCHASED, 1. P.O. number to cover the COST
2. Model and serial number of the product of the repair,
under warranty, and 2. Model and serial number of product, and
3. Repair instructions and/ar specific 3. Repair instructions and/or specific problems
problems relative to the product. relative to the product.

OMEGA's policy is to make running changes, nat modzl changes, wheonaver an impravemens is pcossible.
This affarcs our customers the lates: in techrology and enginesring.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

© Capyright 1986 OMEGA ENGINEERING, INC. All righls resarvad. This document may not be copied. phatazopied,

reproduzed, translated, or reduced Lo any slectronic medium or machine-readable farm, in whole of in part, withaut
prior written consent of OMEGA ENGIMEERING, INC.



Where Do | Find Everything | Need for
Process Measurement and Control?
OMEGA...Of Course!

TEMPERATURE

4 Thermocouple, RTD & Thermistor Probes, Comnectors, Panels & Axzemnblies
4 Wire: Thenmocouple, RID & Thermistor

[ Calibrators & lee l'oint References

i Recorders, Contrallers & Process Monitors

[# Infrared I'yrometers

PRESSURE, STRAIN AND FORCE
& Transducers & Strain Gauges

2 Load Cells & Pressure Gauges

¥ Displacement Transducers

# Tnslrumentation & Accessories

FLOW/LEVEL

[ Rotameters, Gas Mass Flowmeters & Flow Computers
B Air Velocity Indicators

[ Turbine/Paddlewheel Systems

[ Totalizers & Batch Controllers

pH/CONDUCTIVITY

14 pll Electrodes, Testers & Accessories

¥ Benchtop/Laboratory Meters

¥ Controllers, Calibrators, Simulators & Pumps
2 Industrial pH & Conductivity Equipment

DATA ACQUISITION

i Dala Acquisition & Engineering Software

A Communications-Based Acquisition Systems
# Plug-in Cards for Apple, [BM & Compatibles
A" Datalogging Systems

[ Recorders, Printers & Plotters

HEATERS

4 Heating Cable

¥ Cartridge & Strip Heaters
¥ Imumersion & Band [ leaters
¥ Flexible Heaters

¥ Laboratory Lleaters

ENVIRONMENTAL
MONITORING AND CONTROL

¥ Metering & Control Instrumentation

¥ Refractometers

I Pumps & Tubing

[t Adr, Soil & Water Monitors

[ Industrial Waler & Wastewater Treatment

¥ pH, Conductivity & Dissolved Oxygen Tnstruments
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