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1 Introduction

This manual contains information for the installation and operation of the PM4-LN2 dual input, dual
lineariser monitor with arithmetic or scanning functions. The PM4 is a special purpose instrument which may
be configured to accept one or two inputs of DC volts or 4 to 20 mA DC. Two 30 point lineariser tables are
provided, one for each input. In addition to linear or linearised display two basic modes of operation are
available, namely arithmetic and scanning modes. In arithmetic mode the instrument may programmed to
perform an arithmetic function on inputs and provide a resultant display in engineering units. In scanning
mode the inputs are individually scanned and the display set to automatically scroll between channels at a
user programmable rate. A standard inbuilt relay provides an alarm/control function, extra relays (up to 3
extra), serial communications, analog retransmission (single or dual channel) and excitation voltage may
also be optionally provided.

In arithmetic mode the primary display (channel 0) is the result of the arithmetic function performed by
the instrument. Each channel (0 to 2 if two inputs are used) may be individually displayed via the &8 or &4
pushbutton. Any arithmetic scaling of each input via ER { etc. functions will not be seen when the individual
channel is viewed but will affect the arithmetic result.

In scanning mode the display can be set to automatically scan between channels or to be manually
scanned via the B3 or &4 pushbutton.

In both arithmetic and scan modes the input value can be viewed when the display is powered up in
C AL mode (see "Explanation of functions" chapter). When powered up in £AL mode the &8 and k4 buttons
can be used to view each channel e.g. £k ¢ and also the input value e.g. ! ~ { The input value is useful
particularly when the lineariser for that channel is viewed since it allows the operator to view the scaled input
value (set as the P values in the table) and the channel value (set as the Y values in the table). Viewing both
of these and comparing the values to those set in the lineariser table can give a good indication as to what is
occurring at the input if the display value is suspect e.qg. if the display is calibrated in mA and the Y values are
in litres the operator can view the litres display by viewing £+ { or £ and compare this to the mA display
shownby ! ~ for? né.

In arithmetic mode the arithmetic result displayed will assume that each input channel has the same
number of decimal points as the result (£+8). For example for arithmetic addition if £-E& has no decimal
points but Tk { & The are displayed with 1 decimal pointthen {88.8 plus S8.8 would give aresulton ZHE
of {580. Likewise if the alarm relays or analog retransmission is set to operate from Ch 0 then all decimal
point places will be assumed to be the same as £k O (set by the dZPE function).

Unless otherwise specified at the time of order, your PM4 has been factory set to a standard
configuration. Like all other PM4 series instruments the configuration and calibration is easily changed by
the user. Initial changes may require dismantling the instrument to alter PCB links, other changes are made
by push button functions.

Note: the three input channels share a common ground. If this presents a problem, then a separate
analog isolator should be used.

This versatile PM4 has various front panel options, therefore in some cases the pushbuttons may be
located on the front panel as well as the standard rear panel configuration.

The PM4 series of Panel Mount Monitors are designed for high reliability in industrial applications. The
high brightness LED display provides good visibility, even in areas with high ambient light levels. The high
contrast LCD displays provide good visibility and are ideal for battery powered applications.
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2 Mechanical Installation

If a choice of mounting sites is available then choose a site as far away as possible from sources of
electrical noise such as motors, generators, fluorescent lights, high voltage cables/bus bars etc. An IP65
access cover which may be installed on the panel and surrounds is available as an option to be used when
mounting the instrument in damp/dusty positions. A wall mount case is available, as an option, for situations
in which panel mounting is either not available or not appropriate. A portable carry case is also available, as
an option, for panel mount instruments.

Prepare a panel cut out of 45mm x 92mm +1 mm /-0 mm (see diagram below). Insert the instrument
into the cut out from the front of the panel. Then, from the rear of the instrument, fit the two mounting brackets
into the recess provided (see diagram below). Whilst holding the bracket in place, tighten the securing
screws being careful not to over-tighten, as this may damage the instrument.

Hint: use the elastic band provided to hold the mounting bracket in place whilst tightening securing screws.

Vertical mounting
(bar graph displays)

Horizontal mounting 45mm

: 5 :  PANEL |
45mm : PANEL CUT OUT 5 : cUT ! 92mm
: ouT '
R S v
_«+9.5mm
Mounting bracket max
44— 115mm —>| (2 off) +\ | e 9mm
Tz_ ] 1 10mm H i
T F
48mm | | o — ] ] 44mm T
L :"l l 91mm
— 53mm—p 111mm 96mm
44— 104Mm ——p»
— A4 | || v
v H
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3 Electrical Installation

The PM4 Panel Meter is designed for continuous operation and no power switch is fitted to the unit. Itis
recommended that an external switch and fuse be provided to allow the unit to be removed for servicing.

The terminal blocks allow for wires of up to 2.5mm? to be fitted. Connect the wires to the appropriate
terminals as indicated below. Refer to other details provided in this manual to confirm proper selection of
voltage, polarity and input type before applying power to the instrument. When power is applied to the
instrument will cycle through a display sequence indicating the software version and other status
information, this indicates that the instrument is functioning. Acknowledgment of correct operation may be
obtained by applying an appropriate input to the instrument and observing the reading.

For details of optional output wiring refer to the separate “PM4 Panel Meter Optional Output
Addendum” booklet supplied when this option is fitted

TYPICAL TOP CONNECTOR
LAYOUT FOR OPTION BOARD

O . O

SETUP
PUSHBUTTONS

>
> | o [
|« o| [

o | [
o m| [
o | O
__IRRES g
M o< | x| [

O O

MAINS EARTH COM N/O UNSOETD INPUT 1 +
AC NEUTRAL (DC+) RELAY 1
INPUT 2 +
DC-
AC ACTIVE (DC-) EXT-IN —
EXT-IN - INPUT GROUND
GROUND

Instrument Rear Panel

1 MAINS EARTH
240VAC NEUTRAL
240VAC ACTIVE

W N

RELAY 1 COM
RELAY 1 N/O
EXT IN

GROUND

INPUT 2 +
INPUT 1
PM4-LN2-240-5E SERIAL No:

- = © 00N O

- O

Instrument Data Label (example)
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3.1 Wiring examples
1. DC volts signal input to channel 1

1123456789 (10|11

BNl EREREN

+ SENSOR/
INPUT
DEVICE

A

Y

2. 3 wire 4-20mA input to channel 1
External Power

+»‘%upply?_
112(3(4|5|6(7|8|9 (10|11 T

77" 3WIRE
4-20mA| 1 | 4-20mA
1 (]

SENSOR

External Power

1123456789 (10|11 +TSuppIyT_
nnE mEEEEEE o

: W > .- SENSOR
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4 Explanation of Functions

The PM4 setup and calibration functions are configured
through a push button sequence. Two levels of access are
provided for setting up and calibrating:-

FUnt mode (simple push button sequence) allows
access to commonly set up functions such as alarm setpoints.

CRL mode (power up sequence plus push button
sequence) allows access to all functions including calibration
parameters.

The three push buttons located at the rear of the
instrument (also at the front on some display options) are used
to alter settings. Once ZRL or FUNET mode has been entered
you can step through the functions, by pressing and releasing
the [@ push button, until the required function is reached.
Changes to functions are made by pressingthe B8 ord push
button (in some cases both simultaneously) when the required

function is reached. See flowchart example on the following page.

Entering FUNL Mode

Entering ZRAL Mode

1. Remove power from
the instrument. Hold in the (@
button and reapply power.
The display will briefly indicate
CRAL as part of the
"wake up messages" when
the TRL message is seen
you can release the
button. Move to step 2 below.

releasing the [@ button
press, then release
the &8 and K4 buttons
together. The display will
now indicate Funt followed
by the first function.

Note: If step 1 above has been completed then the
instrument will remain in this £RL mode state until
power is removed. i.e. there is no need to repeat step 1
when accessing function unless power has been removed.
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Front view of instrument

SETUP
PUSHBUTTONS

Flalv]

Rear view of instrument SETUP
PUSH BUTTONS

F) (4] (7]
OJOIO

No special power up procedure
is required to enter FURT mode.

2. When the "wake up" ™ 1. When the "wake up"
messages have finished messages have finished
and the display has settled and the display has settled
down to its normal reading down to its normal reading
press, then release the press, then release the

button. 3 button.
Move to step 3 below.
3. Within 2 seconds of BaEpie 2. Within 2 seconds of

releasing the [@ button
press, then release
the B8 and {4 buttons
together. The display will
now indicate FunL followed
by the first function.
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Example: Entering FUNT mode to change alarm 1 high function R i+, from GFF to

Press&releaseﬂ_» CHerr | s Press & release > ( > ™ > Press & release
FUiic A H |~ OFF

then press Z30d it @ until 28 until —‘

Example: Entering £AL mode to change decimal point 4Z P& function from & to 8.02

3
£3
v

Press & release Press & release
- a4l 31 R E {
F| & or @ until [N mnoa

Switch off  |_, Press & hold Switch on

: - | il |- '-F'“ -
instrument E instrument —»| Hold E until L L Release E

Press & release [@

—»> ) (U™ | |Press &release d - P' N
> then press E35d F [ -»>

3 until

C3

& until

Press & release

'min Press & release Press & release Vo
o auer e [Taeges | TIFUNL | End

Note that “x” in the alarm functions is used to indicate any alarm number e.q. if 3 setpoint alarm relays
are fitted then R {L o . R2L o and R3L o will all be seen as functions on the display.

The PM4 has an easy alarm access facility which allows access to the alarm setpoints simply by
pressing the [@ button at the front or rear of the instrument. The first setpoint will then appear and changes to
this setpoint may be made to this setpoint via the &8 or K buttons. Press the [@ button to accept any changes
or to move on to the next setpoint.

The instrument must be setin the manner described below to allow the easy access facility to work:
1. The .} 1P function must be set to SP.AL or the ACLS function set to ERSY.
2. Atleast one alarm must have a setpoint, nothing will happen if all the alarm setpoints are setto SF F.

3. The SP.RL function must be set to allow access to the relays required e.g. if setto R { -2 then the
easy access will work only with alarm relays 1 and 2 even if more relays are fitted.

4. The instrument must be in normal measure mode i.e. if the instrument is powered up so that it is in
L AL mode then the easy access will not function. If in doubt then remove power from the instrument,
wait for a few seconds then apply power again.

5. If the easy access facility is used then the only way to view or alter any other function settings is to
power up via £AL mode i.e. there is no entry to FURT mode unless the instrument is powered up in
CRL mode.

AxL o (alarm low setpoint)

Displays and sets the alarm low setpoint value. The low alarm setpoint may be disabled by pressing
the B8 and K4 pushbuttons simultaneously. When the alarm is disabled the display will indicate BF F. The
alarm relay will trip when the displayed value is equal to or lower than the RxL a setpoint value. The number
of decimal points displayed at this function will match those of the selected channel, see Rx function.
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RAxH» (alarm high setpoint)

Displays and sets the alarm high setpoint value. The high alarm setpoint may be disabled by pressing
the B8 and K4 pushbuttons simultaneously. When the alarm is disabled the display will indicate 8F F. The
alarm relay will trip when the displayed value is equal to or higher than the RxH,» setpoint value. The number
of decimal points displayed at this function will match those of the selected channel, see Rx function.

AxHY (alarm hysteresis [deadband]) - this function will not be seen if both the high and low setpoints are
setto OF F.

Displays and sets the alarm hysteresis limit and is common for both high and low setpoint values. In the
high alarm mode once the alarm is tripped the input must fall below the setpoint value minus the hysteresis
value to reset the alarm. In the low alarm mode once the alarm is tripped the input must rise above the
setpoint value plus the hysteresis value to reset the alarm. The hysteresis units are expressed in displayed
engineering units.

Axkk (alarm trip time) - this function will not be seen if both the high and low setpoints are set to OF F.

Displays and sets the alarm trip time and is common for both alarm high and low setpoint values. The
trip time is the delay before the alarm will trip. The alarm condition must be present continuously for the trip
time period before the alarm will trip. This function is useful for preventing an alarm trip due to short non
critical deviations from setpoint. The trip time is selectable over 0 to 60 seconds.

Axr k (alarmreset time) - this function will not be seen if both the high and low setpoints are set to SF F.

Displays and sets the alarm reset time and is common for both alarm high and low setpoint values. The
reset time is the delay before the alarm will reset after the alarm condition is cleared. The reset time is
selectable over 0 to 60 seconds.

RAxn.a or Axn.c (alarm normally open or normally closed) - this function will not be seen if both the high
and low setpoints are set to OF F.

Displays and sets the alarm relay action to normally open (de-energised) or normally closed
(energised), when no alarm condition is present.

RAx.SPor Ax.k! (relay operation independent setpoint of trailing) - this function will not be seen if both
the high and low setpoints are set to OF F.

Each alarm may be programmed to operate with an independent setpoint setting or may be linked (or
trailing) to operate at a fixed difference to another relay setpoint. The operation is as follows: Alarm 1 (R} ) is
always independent. Alarm 2 (R&) may be independent or may be linked to Alarm 1. Alarm 3 (R3) may be
independent or may be linked to Alarm 1 or Alarm 2. Alarm 4 (RY) may be independent or may be linked to
Alarm 1, Alarm 2 or Alarm 3. The operation of each alarm is selectable within the Function Setup Mode by
selecting, for example, (Alarm 4) R4.5P = Alarm 4 normal setpoint or A4.& ¢ = Alarm 4 trailing Alarm 1 or
AY.k2=Alarm 4 trailing Alarm 2 or A4.E 3 = Alarm 4 trailing Alarm 3. For trailing set points the setpoint value
is entered as the difference from the setpoint being trailed. If the trailing setpoint is to operate ahead of the
prime setpoint then the value is entered as a positive number and if operating behind the prime setpoint then
the value is entered as a negative number. For example, with Alarm 2 set to trail alarm 1, if R {H, is setto
1000 and RZ2H, is setto 50 then Alarm 1 will trip at 1000 and alarm 2 will trip at 1050 (i.e. 1000 + 50). If Alarm
2 had been set at -50 then alarm 2 would trip at 950 (i.e. 1000 - 50).

See the trailing alarm tables which follow.

Trailing Alarm Table
Showing Possible Alarm Assignments

RZ R3 Ad
R R2.k i R3.k AY.E ¢
RZ R3.k2 AY.e2
R3 AY.E3

br 9t (display brightness)

Displays and sets the digital display (brightness). The display brightness is selectable from 8 to {5,
where O = lowest intensity and {5 = highest intensity. This function is useful for improving the display
readability in dark areas or to reduce the power consumption of the instrument.
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duLl (remote display brightness) - seen only when .}

NP setto dul L.

Displays and sets the level for remote input brightness switching, see .} 1P function. When the
remote input is set to UL L the remote input can be used to switch between the display brightness level set

by the b~ 9k function and the display brightness set by the dut L

function. The display brightness is

selectable from 8 to {5, where O = lowest intensity and {5 = highest intensity. This function is useful in
reducing glare when the display needs to be viewed in both light and dark ambient light levels.

LA~ - (bar graph display low value)

Displays and sets the bar graph low value. May be independently set
anywhere within the display range of the instrument.

Note: The bR-~ and bRr - settings are referenced from the 7
segment display readings for channel 0 i.e. the result of the arithmetic
operation, not the bargraph scale values. The bargraph scale may scaled
independently of the 7 segment display, as shown on the right where
bargraph scale is 0 to 100 yet the display is showing & 5. 3.

The bargraph is available as a 20 segment straight bar or 16 segment
circular bargraph. See the bR~ £9PE function which follows for bargraph
operation modes, use ~.dak mode for wind direction circular bargraph.

&R~ ~ (bar graph high value)

Displays and sets the bar graph high value. May be independently set
anywhere within the display range of the instrument.

~ EL - (recorder/retransmission output low value)

Seen only when analog retransmission option fitted. Refer to the
separate “PM4 Panel Meter Optional Output Addendum” booklet supplied
when this option is fitted. Displays and sets the analog retransmission
(4-20mA, 0-1V or 0-10V, link selectable) output low value (4mA or OV) in
displayed engineering units. e.q. if it is required to retransmit 4mA when the
display indicates 8 then select & in this function via the &3 or K button. In
arithmetic mode the retransmission will operate from the result of the
arithmetic operation i.e. channel 0. In scanning operation mode the
retransmission operation can be set via the FEL OPE-~ and FEL PLSE
functions. The number of decimal points displayed at this function will match
those of the selected channel, see FEL GPE~ function.

~EL ~ (recorder/retransmission output high value)

bAr — R —100

E ——

[

[

—
Bargraph e =Y
Scale Fy—

% 3 — :25
=
o=,

bR~
-1
7 Segment 5 ! 53
16 segment
circular bar
graph

bRF~
Bargraph ends
at this segment
bRF -
Bargraph starts
at this segment

Seen only when analog retransmission option fitted. Refer to the separate “PM4 Panel Meter Optional

Output Addendum” booklet supplied when this option is fitted. Displays and sets the analog retransmission
(4-20mA, 0-1V or 0-10V, link selectable) output high value (20mA, 1V or 10V) in displayed engineering units.
e.g. ifitis required to retransmit 20mA when the display indicates 588 then select S8 in this function via
the B8 or &4 button. In arithmetic mode the retransmission will operate from the result of the arithmetic
operation i.e. channel 0. In scanning operation mode the retransmission operation can be set via the FEL
OPEr~ and FEL PLSE functions. The number of decimal points displayed at this function will match those of
the selected channel, see FELZ BPE~ function.

~ELC . Ch 2 (second analog retransmission output low value)

Seen only in instruments with the dual analog retransmission option. See " EL - function above, also
see I EL 2 function which sets the value to be retransmitted e.g. £ (channel 2). The number of decimal
points displayed at this function will match those of the selected channel, see FEL2 OPE~ function.

~EL~ Th 2 (second analog retransmission output high value)

Seen only in instruments with the dual analog retransmission option. See " EL - function above, also
see " EL 2 function which sets the value to be retransmitted e.g. £h2 (channel 2). The number of decimal
points displayed at this function will match those of the selected channel, see FEL2 GPE~ function.

The following functions may only be accessed via £RL mode only.
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bRr- £YPE (bar graph display operation mode)
Seenonly in bargraph display instruments. Allows selection of bargraph operation mode choices are:
bR~ - conventional solid bargraph display i.e. all LED’s illuminated when at full scale.

When scaling the display use the bR+~ - and bR~ ~ functionse.g. bR~ =0 and bR~ ~= {80 will give
a bargraph with no segments lit at a 7 segment display reading of & and all segments lit with a 7
segment display reading of {80.

S.dat - single dot display. A single segment will be lit to indicate the input readings position on the
scale.

When scaling the display use the &R+ - and bR~ ~functions e.g. bR~ =0 and bR~ ~= {80 will give
a bargraph with the bottom segment lit at a 7 segment display reading of & and the top segment lit with
a 7 segment display reading of {20.

Note: this could also be set up as a centre zero single dot display by entering a negative value and
positive value. e.g. bR~ - = - {00 . bR~ "= (00.

d.datk - double dot display. Two segments will be lit to indicate the input reading position on the scale.
The reading should be taken from the middle of the two segments.

When scaling the display use the &R+ - and bR~ ~functions e.g. bR~ =0 and bR~ ~= {80 will give
a bargraph with the bottom two segments lit at a 7 segment display reading of & and the top two
segments lit with a 7 segment display reading of {0O.

Note: this could also be set up as a centre zero single dot display by entering a negative value and
positive value. e.g. bR~ - = - {00 . bR~ "= {00

L.bRr - centre bar display. The display will be a solid bargraph but will have its zero point in the middle
of the display. If the seven segment display value is positive the bargraph will rise. If the seven segment
display value is negative then the bargraph will fall. When scaling the display use the &R+ - and
bR~ “functionse.g. bR~ =0 and bR~ ~= {80 will give a bargraph with all the bottom half segments
litata 7 segmentdisplay reading of - {88 and all the top segments lit with a 7 segment display reading

of {80.

r.dak - modulus or wrap around single dot bargraph. This mode of operation allows the bargraph to
wrap around the limits set by the bR~ - and bR+ ~ functions by dividing the 7 segment display by the
modulus (the modulus is the difference between 0 and &R~ 7) and displaying the remainder. For
example if bR~ - is setto & and bR~ “issetto {8 thenin other bargaph modes when the 7 segment
display reads a value such as 25 the bargraph would be stuck at the high limit of its travel since it
cannot go beyond 10. In ~.dak mode the display will wrap around at {8 then continue up the bar
again and will be at the midpoint of the bargraph when the 7 segment display shows 25 (as it would for
a 7 segment display of {5, 35, etc.). In this example for a 7 segment display of 25 the value of 25 is
divided by the modulus value of 10 in this example and the remainder displayed i.e. 10 goes into 25
twice with the remainder of 5 and so a bargaph position of 5 is displayed.

As another example if a circular bargraph is used to indicate wind direction then the North (zero
degrees) is located at the center of the circular bargraph, not at the beginning. The start of the
bargraph is actually South. Therefore when the bargraph points North the 7 segment display will show
180 degrees instead of the required 0 degrees. To overcome this the ~.dak mode can be used and the
bAr - function set to - {880 with the bR~ ~ function set to {88. This will give the required 360°
bargraph travel with a North indication at zero degrees. e.g. if the 7 segment display shows 225 then
the modulus of 180 goes into 225 once with the remainder of 45 so the circular bargraph will indicate
exactly mid South West i.e. 45° from the start of the bargraph which is South.

bR DPET (bargraph operation mode)
Displays and sets the bargraph operation mode from the following choices:
R~k h - bargraph operates from the arithmetic result when in arithmetic mode.
CH i - bargraph operates from channel 1 display value.
CH2 - bargraph operates from channel 2 display value.
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dr nd (display rounding)

Displays and sets the display rounding value. This value may be setto 0 - 5000 displayed units. Display
rounding is useful for reducing the instrument resolution without loss of accuracy, in applications where it is
undesirable to display to a fine tolerance e.qg. if set to {8 the instrument will display in multiples of 10).

dI Pt (decimal point selection, channel 0)

Displays and sets the decimal point for the arithmetic result channel £+ 8. By pressing the & or 4
pushbuttons the decimal point position may be set. The display will indicate as follows: & (no decimal point),
8. (1 decimal place), 8.82 (2 decimal places), 8.88 3 (3 decimal places) etc. (number of decimal places
depends on number of display digits).

FLkr (digital filter)
Displays and sets the digital filter value. Digital filtering is used for reducing susceptibility to short term

interference. The digital filter range is selectable from & to 8, where 0 = none and 8 = most filtering. A typical
value for the digital filter would be 3.

Chro (number of channels)

Displays and selects the number of input channels used i.e. {or 2. Some display messages are not
shown for unused channels.

Ch {dEPE (channel 1 decimal point)

Displays and sets the decimal point for input channel 1. By pressing the &3 or 8 pushbuttons the
decimal point position may be set. The display will indicate as follows: & (no decimal point), &. { (1 decimal
place), 8.82 (2 decimal places), 8.883 (3 decimal places) or .88 (4 decimal places). If the linearising
table is turned on for channel 1 then the £+ {JEPE function sets the decimal points for the 4 values in the
table.

Ch 2 dDPE (channel 2 decimal point)

Displays and sets the decimal point for input channel 2 (as above). If the linearising table is turned on
for channel 2 then the £he@ dEPE function sets the decimal points for the 4 values in the table.

Lineariser functions

The following nine functions are used to set up the lineariser tables. The lineariser is of the X,Y type
with space for up to 30 points to be programmed and stored in each table. All points are stored in battery
backed memory and will be retained when power is removed. Chapter 8 contains a table in which you can
make a permanent written record of the points entered for each table.

The X values for each point will actually be indicated as P (e.g. P {.P2 etc.) since the seven segment
display cannot show an X. The P values are normally entered either as a percentage of full scale inputoras a
direct representation of the input signal e.g. for a 4-20mA input you could either enter 4mA = 8.88 and 20mA
= {88.00 or4mA = 4.880 and 20mA = 28.88. The value entered into the table must correspond with the
initial calibrationvalues LRL (& ERL 2. Forexampleif a4-20mA inputis initially scaled to read from 8.88 to

{800.00 then you cannot enter these values as 4.88 to 28.88 in the table (without causing errors in the
reading). The number of decimal points available for entering P values is 1 decimal place for 4 digit displays
or 2 decimal places for 5, 6 or 8 digit displays.

The Y values are indicated as Y (e.g. ¥ {.42 etc.) . These Y values represent the display required for
the given P value entered. For example if P3 = 25.80 and Y3 = {5808 then {588 will be displayed
whenever the 25.88 input level is present.

Y values to be entered into the lineariser table must be either calculated or measured via a live input.
Refer to the “Example” later in this chapter for an example of creating a lineariser table using live inputs.
£ RbL! (lineariser table 1 on or off)

Allows the lineariser table 1 to be switched on (an) or off (GFF). If it is switched off then none of the
other lineariser 1 functions will be seen on the display and the instrument will either operate as a linear
display using the £k {LRL (& TR {CRL 2 scaling values.
£ Rb2 (lineariser table 2 on or off)

Allows the lineariser table 2 to be switched on (an) or off (GF F). If it is switched off then none of the
other lineariser 2 functions will be seen on the display and the instrument will either operate as a linear
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display using the £h2 CRL (& Th 2 CRL 2 scaling values.

SCLE kb E (table rounding value - common for table 1 & 2)

This function allows a rounding value to be set for 4 entries. Options provided are 1, 2, 5, 10, 20, 25, 50,
100, 250,500 or 1000 . For example if the rounding value is set to 25 then the Y entries will jump in steps of 25
i.e.0, 25,50, 75 etc. (or 0.00, 0.25 etc. depending on decimal place setting). This rounding factor is useful in
thatit allows the speeding up of entries into the table, it does not cause the final display value to jump in steps.
Use the dr nd function if you wish to cause the final display value to also jump in these steps.

ERb! SEDOP (mode of operation at points outside the table 1 range)

This function sets the mode in which the instrument will behave when a value is input which is higher
than the largest value entered in the table or lower than the smallest value entered in the table. Refer to the
graph above.

If set to e then the display value will remain equal to the nearest table entry value. For example if the
lowest table entry is made at 8mA and the display indicates S8& at this value then any input lower than 8mA
will also cause the display to indicate S28.

If set to BF F then the display value will continue to change when an input outside the table limits in
encountered. The instrument will extrapolate the reading using the slope of the previous pair of points.

Display 4 Simple 5 point lineariser graph

oo+ Soposponmessen y2
|1 SmeleSpontineariergupn |
L
vy
[P
74 1
¥
P{ P2 P3 Py - .

Arrows labelled "1" show the effect of E RbL SEOP function = an
Arrows labelled "2" show the effect of E RbL SEOP function = OF F
ERbL! PnkS (number of table points for table 1)

Displays and sets the number of points in lineariser table 1. Select the number you require and enter
that number of points. If you wish to increase or decrease the number of points then the ERbL Pk 5 value
can be changed at a later stage.

SEL ERbLL (enter values into table 1)

This function allows values to be entered into lineariser table 1. Entries to the table do not need to be in
any ascending or descending order since the instrument will automatically arrange the points in order at the
end of the entry sequence. The procedure for entering points is:

1. Ensure that the correct number of points required has been set in the ERbL Pk S function.
2. Complete the lineariser table given in Chapter 8 by calculation or measurement of values.
3. At the SEE ERbL function press the &8 and K buttons simultaneously.

4. The display will show P {indicating the first linearising point followed by the first # value in memory,
use the B8 or K button to adjust this to the required first input point value.

5. Press the [@ button, the display will indicate Y ¢ followed by the first 4 value in memory, again use
the &Y or K to make any changes to the value required.

6. Press the [@ button, the display will indicate P2 followed by the second P value in memory. Repeat
the process described in steps 4 and 5 until all points have been entered.
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Example

A pressure transmitter with a 4-20mA output is installed near the base of an irregularly shaped tank,
see diagram below, which contains a liquid. The transmitter is connected to a PM4-LN2 and 10 linearising
points are required to measure the number of litres in the tank. The output from the transmitter will be linear
between P9 and P10 since the sides of the tank are straight. Most of the lineariser points are concentrated on
the non linear (curved) parts of the tank i.e. the parts of the tank in which the output from the transducer will
not be linear.

Maximum fill level
18.3mA, P {0 = 18.30, 4 {3 = 10506 --------- aximu eve

9mA, P9 =9.00, 42 =2506 ----------
8.21mA, PB=8.21,48=1947 -----------
748mMA, P1=748,97=1410 -----------

6.96mA, PE = 6.96, 45 = 1053 -------------

6.26mMA, PS =6.26, 45 = 717 ---------=me---
571MA, PH =571, Y4 =473 ---=============-

5.22mA, P3=522,43=267-""" ...
4.72mA, P2 = 4.72, 42 =105~ ..
42mA, P 1=420,41=0"

The procedure used is as follows, steps a. to n.:

a. All general functions are set as required i.e. display rounding etc.

b. Set the £Rb} function to an.

c.UsefR {CAL (& Th { CAL 2 to scale the PM4 to show 4mA= 4.880, 20mA= 280.00.

d. Thetankis emptied and the transmitter is connected to the display, the tank will need to be gradually
filled whilst the lineariser table (Chapter 8) record is completed. Note that the reverse process is
equally valid i.e. starting with a full tank and gradually emptying it.

e. The first reading is taken from the display (4.20 in this case) with the tank virtually empty this
represents a reading of zero litres. The lineariser table is filled in for the first point, P {=4.20,4 {=0.

f. The tank is now gradually filled and a flowmeter is used to measure the number of litres entering the
tank. The panel meter reading will change as the tank is filled.

g. The second reading is taken from the display (4.72 in this case), at this point 105 litres had been
added to the tank. The lineariser table is filled in for the second point, P2 = 4.72, 42 = 105.

h. Repeat the filling procedure until all 10 points are recorded, the results in this example are shown in
the example diagram and table.

j- The figures from the written table record now need to be transferred to the instruments lineariser
table memory. Set the £ RbL function to en and the ERbL Pk S function to {D.
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k. At the SEE ERbL function press the B8 and K button simultaneously. The display will show P ¢
followed by a number, use the &8 or K button to change this number to 4.28.

. Press, then release, the [@ button. The display will indicate 4 ¢ followed by a number. Use the & or
&4 button to change this to .

m. Press, then release, the [@ button. The display will indicate P2 followed by a number. Use the B3 or
§4 Dbutton to change this to 4. 72.

n. Repeat the process until all the  and Y values have been entered.

Continue pressing then releasing the [@ button until the € nd message is seen and the display returns
to measurement mode.

Display A
value in %%
Litres
Linearisation curve for example
Table
P42 {0
P2 472 42 105
P3 522 43 267
P4 571 Y9 473
PS 6.26 Y5 717
P8 6.96 Y5 1053
2506 - P71 748 47 1410
1947 P8 8.21 48 1947
{053 P9 900 Y9 2506
a73? 7] P D 18.2 Y (010506
1052607: 1 T T I T T T T T T #
4.24-725.225.716.26 6.967.48 8.1 9.00 18.2 |nput
(mA)

ERb2 5L 0OP (mode of operation at points outside the table 2 range)

Table stop for table 2 - see £Rb?! S& TP function for description of operation.

ERbZ2 Ptk S (number of table points for table 2)

Table points for table 2 - see ERb! Pnk S function for description of operation.

SEE ERbLZ (enter values into table 2)
Set table 2 - see SEE £R8! function for description of operation.

ER { Eb ! etc. (arithmetical values) - seen only in A~k H operation mode.

The PM4-LN2 may be set up to perform a variety of mathematical functions according the equation:

add
sub
prod
Al x (Chl + BY) Jdiv
C1 high
low
sine
cos

| A2 x (Ch2 + B2)
c2

Note that scaling using EA1 etc.

only affects the arithmetic result displayed (£+~8) and does not affect the

values displayed for the individual input channels.

The A, B & C value for each channel may be individually entered over the range of = {339to 99939 for
a4 digitdisplay, - {399%to 32 756  for a 5 digit display or -32 & 7to 32 6 7 for a 6 digit display (note: A
& C are whole numbers, B has the same decimal place as its associated channel).
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The display for each parameter is as follows:

ER ERZ
Eb! Eb?
EC e

The operation of each channel may be set up as follows:

8P i(channel 1 and channel 2) - seen only in R~k H operation mode.
RAdd channel 1 plus channel 2
Sub channel 1 minus channel 2
Prod channel 1 times channel 2
d U channel 1 divided by channel 2
H» Sh highest of channel 1 or 2

Lo lowest of channel 1 or 2
S NE channel 1 times the sine of the angle displayed at channel 2
£os channel 1 times the cosine of the angle displayed at channel 2

Ch O (display polarity - channel 0) - seen only in R~ & H operation mode.

Displays and sets the polarity selection for the display of the engineering value for channel 0, the
output channel. If set to b8k H then the display will indicate both positive and negative values. If setto P85S
the display will allow only positive values with any values below zero being rounded to zero. If set to €S
then the display will allow only negative values with any value above zero being rounded to zero. If set to
Ab S thenthe absolute value will be displayed i.e. negative numbers will be displayed as positive numbers.

Ch i(display polarity - channel 1)

As per £ 8 but applies to channel 1 i.e. bOEH - allows positive and negative values for channel 1,
POS - allows only positive values, TES - allows only negative values, Rb5S gives the absolute value.
Ch2 (display polarity - channel 2)

As per £h 8 but applies to channel 2 .e. b8k H - allows positive and negative values for channel 2, P85
- allows only positive values, f1ES - allows only negative values, AbS gives the absolute value.
Ch {TRL {(channel 1 calibration point 1)

This function displays and allows the first calibration/scaling point for channel 1 to be entered. See
calibration chapter for full details of setting up.
Ch { CRL 2 (channel 1 calibration point 2)

This function displays and allows the second calibration/scaling point for channel 1 to be entered. See
calibration chapter for full details of setting up.
Ch2LRL (& Th 2 CRLZ (channel 2, two point calibration)

As per channel 1.

UCRL Ch { & UCRL TR (uncalibrate)

The uncalibrate function allows the calibration values of the chosen channel to be cleared and set back
to the factory default settings. This will only be necessary if difficulty has been experienced with calibration.
The uncalibrate operation will only clear the calibration scaling values and will not affect other function
settings. To uncalibrate step to the required uncalibrate function display, e.g. UCAL Tk ¢, and press the &Y
and k4 buttons simultaneously. The display will show £AL £L ~ to indicate that the scaling values have been
cleared.

P.buk ([@ button function)

The front panel [@ button may be set to operate some of the remote input functions (see .} f1P below
for a full description). If the remote input and [@ button functions are operated simultaneously the [@ button
will override the remote input. With the functions setto H, , La or H» L a the high and/or low memory can be
reset by holding the [@ button pressed for approximately 2 seconds. The H» , La and H» Lo will show the
peak/valley memory for whichever channel is selected at that time. The 2 8 operation will zero the
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channel being viewed at the time. Only the individual input channels can be zeroed, not the arithmetic result.
To zero the channel required hold in the [@ button until the display shows the message 2€¢ G, the value for
the channel being viewed should now be zero. The display will flash the channel number once every 8
seconds as an indication of which channel is selected. Functions available are:

NONE,H ,Lo H Loor2ErQ

.} 1P (remote input function)

A remote input switch (keyswitch, momentary or latching switch depending on required operation) may
be fitted across terminals 7 and 8 at the rear of the PM4. Closure of this input will cause the selected function
to operate. The remote input functions available are:

NONE - no remote function required

P.HL d - peak hold. The display will show the peak hold value whilst the remote input pins are short
circuited.

d.HL d - display hold. The display will hold its value whilst the remote input pins are short circuited.

H,» -peak memory. The value stored in memory for the channel selected will be displayed if the remote
input pins are short circuited, if the short circuit is held for 2 seconds approx then the memory will be
cleared. If the short circuit is momentary then the display will return to normal measurement after 20
seconds. P H,» followed by the channel number will flash before each peak memory value.

L o - valley memory. The minimum value stored in memory will be displayed. Otherwise operates inthe
same manner as the H» function. P L a followed by the channel number will flash before each valley
memory value.

H,» Lo-toggle between H» and L a displays. This function allows the remote input to be used to toggle
between peak and valley memory displays. The first operation of the remote input will cause the peak
memory value to be displayed, the next operation will give a valley memory display. # H» or P L a will
flash before each display to give and indication of the display type.

2E7 O - zero channel displayed. The 2E¥ T operation will zero the channel being viewed at the time.
Only the individual input channels can be zeroed, not the arithmetic result.

SP.Rc - setpoint access only. When selected this function will put the display into “easy access”
setpoint mode (see “Explanation of Functions” chapter). To exit “easy access” mode and gain access
to other functions either the remote input terminals need to be short circuited (this will allow access to
FUnt mode functions) or entry made via £RL mode.

No.Ac - no access. This blocks access to all functions unless the remote input pins are short circuited

or entry is made via £RAL mode.
RLCLCS (access mode)

The access mode function RELS has four possible settings namely OF F, ERSY  RONE and ALL. If
set to OF F the mode function has no effect on alarm relay operation. If set to ERSY the easy alarm access
mode will be activated, see details at the beginning of this chapter preceding the R {L o function. If set to
NONE there will be no access to any functions via FUNRE mode, entry via ZRL mode must be made to gain
access to alarm and calibration functions. If set to AL L then access to all functions, including calibration
functions, can be gained via FUnC mode.

SPRL (setpoint access) - Seen only if more than 1 relay fitted.

Sets the access to the alarm relay set points. The following choices are available:

R ¢ - Allows setpoint access to alarm 1 only.

R (-2 - Allows access to alarms 1 and 2 only.

R -3 allows access to alarms 1,2 and 3.

The remote input function (.2 f1P) must be set to SP.RL for this function to operate . Note: Only the
setpoints which have been given a value will be accessible e.g. if R {H, is set to OF F then there will be no
access to the A {H, function when SPRL is used.
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Ax OPET (alarm relay operation mode)

In scanning mode the selected alarm relay can be set to operate from either channel 1 or channel 2.
Select TH ¢ or THZ for the required operation. In arithmetic mode the selected alarm relay can be set to
operate from any of these channels but can alternatively be set to operate from the result of the arithmetic
operation by selecting R~ &k at this function.

RN PErd (select scan period) - seen only in SR operation mode.

Selects the scan rate in seconds when SCRM is selected in the SEE BPE~ mode. The scan rate
between channels is selectable between 0 and 240 seconds, this affects the display only, not retransmission
scanrates. If 0 seconds is selected then the instrument will not scani.e. the display will show one channel. To
alter the displayed channel, when the scan rate is set to 0, use the &8 or K push button. The display will flash
Ch torfh 2 beforethe reading (and periodically every 5 seconds) to indicate which channel is selected.

TEL OPET (analog output 1 operation mode) - Refer to the separate “PM4 Panel Meter Optional Output
Addendum” booklet supplied when this option is fitted.

Displays and sets the operation of the analog retransmission output. The " EL - and FEL ™ functions
also need to be set as required for the analog output to operate correctly. Note that with SE& GPE~ set to
£ AN when the retransmission mode is set to H» 9H, Lo, AUTE, 5.PLS or 5.7 L Y the retransmission
scaling will use the decimal point selection from channel 1 for all active channels e.g. with "EL - setto 8.0
and FEL “setto {80.0, 20mA will be retransmitted for a channel 1 display of {88.8 and channel 2 display
of {8.080andachannel 3display of +88Ti.e. allthree are treated as the same number as far as any of the
retransmission output modes are concerned since they are all taken as having the decimal point in the same
place as channel 1. With the retransmission mode SEt OPEr~ setto Arkh, Th {orfh2the FEL - and
T EL ™ settings will take on the same number of decimal points as the channel selected. Allow 200mS, for
each channel change, for the retransmission output to settle down if scanning. The selections available are
as follows.

R~k h - causes the recorder output to retransmit the channel 0 value only (arithmetic result - valid only
in arithmetic (RF &hH) mode).

Ch {- causes the recorder output to retransmit the channel 1 value only.
Ch 2 - causes the recorder output to retransmit the channel 2 value only.

H} 9H - causes the recorder output to retransmit whichever input channel is giving the highest reading
at that time.

L o - causes the recorder output to retransmit whichever input channel is giving the lowest reading at
that time.

RUSE - causes the recorder output to retransmit the average value of all active channels.

S.PLS - causes the recorder output to retransmit each active channel in turn. As an indication that a
new scan cycle is beginning the output will drop to 4mA then rise to 20mA (or 0 to 1V/0 to 10V for
voltage retransmission), this indication can be used to communicate to a PLC etc. that a new cycle is
beginning. The time duration of the 20mA pulse is determined by the setting of the FEL PLSE
function.
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20mA indicator pulse
generated at the
beginning of each
new scan period

A /\
20mA -
Analog
Output
CH 1 CH 1
CH2 CH2 CH?2
4mA - —
« time

Duration of the
4/20mA indicator
pulse set by the
FECPLSE or
FEC2PLSE function.

.S LY - causes the recorder output to retransmit each active channel in turn. An alarm relay contact
closure (relay 1 for output 1) is activated at the beginning of each new scan to give an indication to a
PLC etc. that a new scan is beginning. The time duration of the relay closure is determined by the
setting of the FEL PL SE function.

A
20mA-
CH2 CH2 CH2 CH2
CH 1 CHA1 CH 1
Analog
Output
4mA -
tin;e
ON
Relay 1
OFF >
time

Duration of the

relay pulse indicator
set by the FEC PLSE
or FECZPLSE
function.

FEL PLSE (relay/20mA indicator pulse width for analog output 1) - Refer to the separate “PM4 Panel
Meter Optional Output Addendum” booklet supplied when this option is fitted.

Displays and sets the time duration of the relay indicator closure (when FEL OPEY issetto 5.7 L Y) or
the 20mA indicator pulse (when FEL OPET is set to 5.PLS). The time is variable from 1 to 10 seconds.
When the pulse width is increased or decreased the total retransmission time for each cycle will increased or
decreased in proportion.

TEL2 OPE~ (analog output 2 operation mode) - Refer to the separate “PM4 Panel Meter Optional Output
Addendum” booklet supplied when this option is fitted. See FEL OPE~ function for description, note if

S L Yischosenthen relay 2 will be used to send the signal pulse (relay 2 must be fitted for the 5.5 L 4 mode
to operate on output 2).
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FELC2 PLSE (relay/20mA indicator pulse width for analog output 2) - Refer to the separate “PM4 Panel
Meter Optional Output Addendum” booklet supplied when this option is fitted.

SEE OPE- (set operating mode)

The set operating mode function allows the selection of either arithmetic (R~ &) or scanning (S£R7)
mode operation. In arithmetic mode the selected inputs will be combined according to the arithmetic values
and operation types selected and the display will indicate the result. In scanning mode the inputs will be
scanned and displayed one at a time at a rate determined by the STR% AL E function.

bRud (setbaud rate) - seen only with serial output option. Refer to the separate “PM4 Panel Meter Optional
Output Addendum” booklet supplied when this option is fitted.

Select from 3880 .6800. (200.24800.48800 . 3600 . (A.20r 38.M.
Pr kY (set parity) - seen only with serial output option. Refer to the separate “PM4 Panel Meter Optional
Output Addendum” booklet supplied when this option is fitted.

Select parity check to either RBNE, ELEN or add.
O.Put (set RS232/485 communications mode) - seen only with serial output option. Refer to the separate
“PM4 Panel Meter Optional Output Addendum” booklet supplied when this option is fitted.

Select d» SP, Cank or POLL
Allows user to select the RS232/485 interface operation as follows:-

d» 5P Sends image data from the display without conversion to ASCII.
Cank Sends ASCII form of display data every time display is updated.

oLt Controlled by computer or PLC as host. Host sends command via RS232/485 and
instrument responds as required. The PM4-LN2 can be polled

A.buS A special communications mode used with Windows compatible optional PC download

software. Refer to the user manual supplied with this optional software.
n.buS Modbus RTU protocol.

Rddr (set unit address for polled (PSL L) mode (0 to 31)) - seen only with serial output option. Refer to
the separate “PM4 Panel Meter Optional Output Addendum” booklet supplied when this option is fitted.
Allows several units to operate on the same RS485 interface reporting on different areas etc. The host
computer or PLC may poll each unit in turn supplying the appropriate address.
The unit address ranges from 0 to 31 (DEC) but is offset by 32 (DEC) to avoid clashing with ASCII
special function characters (such as <STX> and <CR>). Therefore 32 (DEC) or 20 (HEX) is address 0, 42
(DEC) or 2A (HEX) addresses unit 10.

Returning to the normal measure mode

When the calibration procedure has been completed it is advisable to return the instrument to the
normal mode (where calibration functions cannot be tampered with). To return to the normal mode, turn off
power to the instrument, wait a few seconds and then restore power.
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S Function Table
s . . . Default Record Your
Initial display Meaning of display Next display display Settings
AxLo Alarm low setpoint value Setpoint value or BFF OFF See }gﬁ)é?,\,ghmh
AxH, Alarm high setpoint value Setpoint value or OF F OFF See ]Eg:?clf,v‘ghmh
. Hysteresis value in measured . See table which
AxHY Alarm hysteresis units {0 follows
Axtk Alarm trip time Oto {28 Seconds H See ;gﬁéilghwh
Axrt Alarm reset time O1to (20 Seconds [ See table which
follows
Axm.o0r AXn.c Alarm action n/o or n/c RAxn.aorAxn.c Axm.o See }gﬁ’éﬁvghmh
Ax.SP or Ax.k!} A'?.rm mdep_endent or Ax.SP or Ax.k} RAXSP
trailing setpoint 1,2 etc.
br 9t Display brightness {to {5( {5= max brightness) 5
dubl Remote input brlghtness level Sto 15( 15 = max brightness) ‘
switching
bR~ _ Bar graph low reading Value in memory 4]
bR~ Bar graph high reading Value in memory {800
rEC. First anlog output low limit Value in memory [
rECT First analog output high limit Value in memory {800
rEC_CHE Second anﬁlrﬁﬁ G (@1 Value in memory o
rECTChe SISl anallilrc;gitoutput high Value in memory {800

Functions below are accessible

via LAL mode orif RCLS func

tion is set to AL

[N

bAr S.dok .d.dok or

bR~ EYPE Bargraph mode C bA- bAR-
bR~ OPE-~ | Bargraph opereration channel Rrkh, Ch lor LR2 Arkh
drnd Display rounding Value in memory {
diPE Display decimal point Decimal pom’ég;.e). g. for8.oe o
FLkr Digital filter Oto 8 (B=max filtering) 3
Chno. Number of channels loré =
Ch { JdCPE Channel 1 decimal point Decimal F,J.,O',.r,]t (e.g. 8, B. for [
8.02 etc.)
. . Decimal point (e.g. 8.8. {or
r r~ n
Che Jd0PE Channel 2 decimal point 0.02 etc.) o
ERbL Lineariser table 1 on/off onor OFF OFF
ERLZ Lineariser table 2 on/off onor OFF OFF
4SCLE kbl E Scaling (rounding) factor for | {.2.5. {8.280.25.58. {800, ]
-- ’ lineariser 1 & 2 Y values 250.500 or {800 )
#ERL! SEOP Mode at table 1 limits onor OFF OFF
Number of points for
#ERbE PnkS lineariser table 1 21053 e
, Enter points into lineariser .

#SEk ERAL! table 1 P n/a
#tRb2 SELP Mode at table 2 limits anor OFF OFF
Number of points for n
#ERb2 Pnt5 lineariser table 2 @to 58 e
HSEL LABLS Enter points into lineariser Py n/a

table 2
#ER Channel 1 A function Value in memory {
#Eb { Channel 1 b function Value in memory [
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#EL ¢ Channel 1 C function Value in memory {
#ERZ Channel 2 A function Value in memory {
#EbC Channel 2 b function Value in memory 4]
#EL2 Channel 2 C function Value in memory {
- : Add .Sub .Prad.d u.
ap ¢ Operation 1 M, 9h.Lo.S! REOrLO Add
g1 Display polarity, ch. 0 bOLH POS NESorRLS bOLH
Chi Display polarity, ch. 1 bOEH . POS . NESorRLS bOEH
fhe Display polarity, ch. 2 bOEH POS . NESorARLS bOEH
Ch ICAL Channel 1 cal point 1 Value in memory n/a
Ch(LALZ Channel 1 cal point 2 Value in memory n/a
Che AL ! Channel 2 cal point 1 Value in memory n/a
CheLRL2 Channel 2 cal point 2 Value in memory n/a
UCRALDK Uncalibrate channel 1 CRLELF n/a
UCRL Che Uncalibrate channel 2 CRLCLr n/a
P.but @ button function none ,H.E",E:}.::J,H: Loor none
NONE PHLd . d.HLd.
rane Remote input function H Lo .H Lo .@END. none
SP.ARL . No.Rcordul L
RLLS Access mode NONE ALL .OFFor ERSY none
SPRC Setpoint access R{R!-2elc R
Ax OPET Alarm operation mode Arkth . CH lor LHZ Arkth See following table
*SCRN PErd | Select scan period (secs). Dto 240 [
. : , Rrbh .Ch {.ChE. H 9N, .
TEL OPEr~ | First anaolg output operation Lo RUIE SPLSOrS.CLY Chi
*FEC PLSE First analog output indicator Oto {0 o
pulse width (secs)
~ Second analog output RArkh . Oh {ERh2. H SH.
FELe GPE- operation Lo RUSE.SPLS OrS.FLY
o Second analog output
e indicator pulse width (secs) Ly s
SEt OPEr Set operation mode RrtHor SCRAN ArtH
v 380 .600. (280 .2400. n
— S e 48009600, 1q20or 384 | 008
PrtY Parity NONE .EUEN oredd none
0.Put Communication mode | 9" 3F-Lent POLL.R.buS Cant
or n.buS
Rddr Unit address Oto 3¢ [

Note: Functions shown shaded on this table will be displayed only when those particular options are

installed.

Functions shown with # will only be seen in R~k H operating mode.
Functions shown with * will only be seen in SCR operating mode.

Settings for relays - record settings here

A1

A2

A3

A4

AxLo

RAxH,

RAxHY

AxkE

Axrk

RAxn.ao0r
RXnm.c

AX.SP or Ax.k {efc.

n/a

RAx OPET
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6 Calibration

Each input channel (channel 1 & 2) may be individually scaled/calibrated to display that input in
engineering units. In arithmetic mode the primary display (channel 0) is then the result of the arithmetical
function. For applications requiring only one channel, the unused channel functions will not be displayed
(note: channel number function £hne must be set to correct number of channels).

Calibration with no linearisation - If the lineariser table for an input is turned off the decimal point
position for each channel must be selected before calibrating each input. Choose the required decimal
points for each channel using £+ {4LPE and £he2 JEPE functions before calibrating.

Calibration with linearisation - If the lineariser table is turned on for a channel then the number of
decimal points seen when calibrating will be automatically generated e.g. two decimal points for a 5 digit
display. If linearisation is required for a channel it is essential that the table for that channel be turned on
before calibrating. The calibration scale values entered at SCL {and SLL 2 mustbe chosentorepresentthe
P values in the lineariser table.

To enter the calibration mode follow the “Entering vis £RL mode” instructions on the first page of the
“Explanation of Functions” chapter.

Calibrating channel 1

1. Step through the functions until the display indicates £+ § TRL &

2. Press the B8 and K4 buttons simultaneously to enter the calibration mode. The display will now
indicate £k § TRL { (1st calibration point) followed by the “live” reading. Apply a known input to the
instrument of nominally 0% (this value is not critical and may be anywhere within the measuring range
of the instrument).

3. When the reading has stabilised press the [@ button. The display will indicate £+ ¢ SCL {(scale 1)
followed by the scale value in memory.

4. Press the B8 or M button to obtain the required scale (calibration) value. Press the [@ button the
display will now indicate £RL E nd (indicating that calibration of the first point is complete). The display
will now indicate £ ¢ CAL 2 (2nd calibration point). Either step through the functions using the @
button (to bypass the second calibration point) or enter the 2nd calibration mode as above by pressing
the B8 and K4 buttons simultaneously.

5. Apply an input of 100% (again this value is not critical, for best accuracy should not be too close to
the previous value).

6. When the reading has stabilised, press the [@ button, the display will now indicate £ § SCL
(scale 2) followed by the second scale value in memory. Press the I8 or K button to set the required
scale value.

7. Press the [@ button, the display will now read £RL End (indicating that calibration of the second
point is complete). The display will advance the channel 2 calibration function.

A . A
///
scee
4
~ 7
// 4
® /// // ()
= Ry =
g 7 e g
E cAL o7 e E
o - / o
0 - 7/ @
o -7 e [a]
Ve
7
7/
7
SCL ¢ /
A - : A -
» » »
Input fALe ChRL Input
Setting AL ¢ Setting £ALZ

Note: When entering the second point independently, the first calibration point may be bypassed, simply by

pressing the [@ button instead of the &Y and K4 buttons simultaneously.
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Calibration channel 2

Follow the procedure outlined for calibrating channel 1. The display messages are updated to L2
e.g. Che AL L

Returning to the normal measure mode

When the calibration procedure has been completed it is advisable to return the instrument to the
normal mode (where calibration functions cannot be tampered with). To return to the normal mode,
turn off power to the instrument, wait a few seconds and then restore power.
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7 Mathematical Functions

The PM4-LN2 may be set up to perform a variety of mathematical functions according the equation:

add
sub
prod
EA1x(Chl+EDb) Jodiv | EA2x (Ch2 +Eb2)
ECt high EC2
low
sine
cos

The A, B & C value for each channel may be individually set in engineering units over the display range (note:
A & C are whole numbers, B has the same decimal place as its associated channel). The display for each
parameter is as follows:

ER ERZ
Ebi Ebe
EC e

The operation of each channel may be set up as follows:

8P ! (channel 1 and channel 2)

Rdd channel 1 plus channel 2

Sub channel 1 minus channel 2

Prod channel 1 times channel 2

» U channel 1 divided by channel 2

H» Sh highest of channel 1 or 2

Lo lowest of channel 1 or 2

S NE channel 1 times the sine of the angle displayed at channel 2

L H channel 1 times the cosine of the angle displayed at channel 2
Example 1:

To add channel 1 to channel 2: (Ch1 +Ch2)

Program ER = { Eb (=0 EL i= { ERZ=1{ EL2Z=0.EL2={ 0P I=Rdd
1x(Ch1+0) Add 1x(Ch2 +0)

Example 2:

To get an average of channel 1 and channel 2:[ sz +C/272J

Program ER = { Eb (=0 EL i=2 . ERZ=1{ ELZ=0.EL2=2.0P iI=Rdd

1x (Ch1+0) 1x (Ch2 +0)

Add
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8 Lineariser tables
Lineariser Tables
Complete and retain for reference
Table 1 Table 2
Y Value Y Value
P Value (Value to be P Value (Value to be
displayed) displayed)

P =K P yi
PZ T4 P2 =T~
P3 "3 P3 I~
Py = a ] Py = ha ]
PS 495 PS 45
P& =] = P& =13
P8 1= Pa 48
Pq =l Pq > hal
PO 9 (O P {0 gy o
P = P Y
P2 g 2 P2 Y i2
P {3 9 (3 P {3 Y i3
P = B e P Y M
P {5 Y (S P {5 Y {5
P& Y (&6 P& =K1
P 9 P 9 i
P8 Y (8 P {8 Yy 8
P9 Y 9 P ] Y iq
P20 4o P20 4y2o
P2 ye ! P2 e !
P22 yee P22 yee
P23 423 P23 423
P2 Yo P23 Yy
P2S 42s P2S 425
P26 4ee P25 426
P27 YT P27 - -k
P28 428 P28 428
P29 429 P2] 9429
P30 430 P30 9430
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9 Input/Output Configuration

If you need to alter the input or output configuration proceed as shown in the diagrams below. Refer to
the separate “PM4 Panel Meter Optional Output Addendum” booklet supplied when options are fitted.

1. Remove the plug in terminals from
the rear of the instrument

2. Remove 4 x self tapping screws from back
cover, remove back cover by pulling it away
from the instrument

3. Using a screwdriver, loosen the
earth screw which passes through
the PCB then slide out the board or
boards

Remove earth screw
which passes through the
case then slide out
the printed circuit board

4. Configure the PCB links as required, see appropriate chapter
5. Slide PCB back into the case

6. Re tighten the earth screw which passes through the PCB

7. Refit back cover and fix with the self tapping screws

8. Plug the terminal strips back into the rear of the instrument
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10 Hardware Configuration

10 .1 Selecting the input range

Dismantle the instrument as described in “Input/output Configuration” chapter. Insert the links into the
appropriate location on the pin header, to suit the range required.
Note: input ranges shown are common for each channel. Combinations of input types e.g. 1 x 4-20mA & 1 x
0-1V may be selected as required.

0 TO 1V RANGES SELECTED 0 TO 10V RANGES SELECTED

CHANNELS 1 &2

CHANNELS 1 & 2

\
‘
‘
‘
l
‘
u u u u u u u ! u u u u u u u
[ - ' - -
5 S ‘ 5 5
@I u u u u u u u : u u u ll u u u u
v 10V 100V i v 10V 100V
‘
Z 2 2 2z z 2 z z = | Z 2 2 2z z 2z 2z z 2
- [T R~ I Y : [ N 2 R - RN now
‘
LK10 | LK10
Ny | ™ . ! Ny | ® .
LK11 , LK11
Nz | ™ ® 1 Nz | W ®
KI2| g m Qs ' K12l g m L1
IN'3 ! IN'3
[ ] | ] | | ] | ]
‘
LK14 ! LK14
Nz |® 8§ l Nz | W B
LK13 | LK13
N3 | W . 3 N3 | ™ ®
‘
‘
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L o e e e e e e e e e e e e e e e e e e e e e e = -
‘
l
|
0 TO 100V RANGES SELECTED 3 4 TO 20mA RANGES SELECTED
CHANNELS 1 & 2 ' CHANNELS 1 & 2
|
‘
u u u u u u u : u u u u u u u u u
- - | -
2 3 I 2
u u u u u u u | u u u u u u u u u
‘
v 10V 100V ! v 10V
Z 2 2 2z 2 2z 2z 2 2 ! Z 2 2 z 2 z 2
- n w - n w - n w 1 - n w - n w -
‘
LK10 ' LK10
N1 |® ™ " IN‘1
‘
LK11 LK11
R m m s 3 IN2 LK15
LK12 w LK12
K2l m m N1 : LK1z m
[ ] | ] :
LK14 i LK14
Nz | W ® 3 IN?2
LK13 i LK13
Nz | W ® ‘ IN3
PM43IV
0-1V, 0-10V & 0-100V
// selector links
UL
© -
2
Y 0 00V
Zzz22z2323 3=
R
LK10
IN1
LK1 |
IN2
LK12
IN3 L1

Main

Circuit Board
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11 Specifications

11 1 Technical Specifications

Input Types:

Impedance:
Linearisation:
Maths Function:
ADC Resolution:
Accuracy:

Sample Rate:
Conversion Method:
Microprocessor:

Ambient Temperature:

Humidity:
Display:

Power Supply:

Power Consumption:

Output (standard):
Relay Action:

One or two inputs, link selectable 4 to 20mA or
DC Volts 0-1V (range -2 to 2V), 0-10V (range -20 to 20V) or 0-100V
(range -100 to 100V)

80Q (4 to 20mA) & TMQ on DC Voltage

Two 30 point tables

Add, subtract, product, divide, highest, lowest, sine or cosine
1in 20,000

0.1% when calibrated

1 sample every 2 seconds

Dual Slope ADC

MC68HC11 CMOS

LED -40 to 60°C

5 to 95% non condensing

5 digit 14.2mm + status LEDs + 4 way keypad.

6 digit 14.2mm + 4 way keypad

LED Bar Graph 20 segment bar + 5 digit 7.6mm + relay status LEDs
LED Circular Bar Graph 16 segment + 5 digit 7.6mm + relay status LEDs

AC 240V, 110V or 24V 50/60Hz or DC isolated wide range 12 to 48V.
Special supply types 32VAC, 48VAC 50/60Hz or DC isolated 50 to 110V
also available. Note: supply type is factory configured.

AC supply 4 VA max,
DC supply, (depends on display type & options)

1 x relay, Form, A rated 5A resistive
Programmable N.O. or N.C.

11.2 Output Options

Extra Relays:

Analog Retransmission:

Serial Communications:

DC Voltage Output:

One or three extra relays

4 to 20mA, 0to 1V or 0 to 10V link selectable
single or dual channel analog retransmission options available
4 to 20mA output can drive into 1kQ load maximum.

RS232 or RS485 (ASCII or Modbus RTU)
Isolated +12V(24V) standard, £5V(10V) link selectable (25mA max.)

11.3 Physical Characteristics

Bezel Size:
Case Size:
Panel Cut Out:
Connections:
Weight:

DIN 48mm x 96mm x 10mm

44mm x 91mm x 120mm behind face of panel
45mm x 92mm +1mm &- Omm

Plug in screw terminals (max 1.5mm wire)

400 gms Basic model, 450 gms with option card

Page 29 of 30 PM4LN2MAN-1.1-0



12

Guarantee and Service

The product supplied with this manual is guaranteed against faulty workmanship for a period of 2 years
from the date of dispatch.

Our obligation assumed under this guarantee is limited to the replacement of parts which, by our
examination, are proved to be defective and have not been misused, carelessly handled, defaced or
damaged due to incorrect installation. This guarantee is VOID where the unit has been opened,
tampered with or if repairs have been made or attempted by anyone except an authorised
representative of the manufacturing company.

Products for attention under guarantee (unless otherwise agreed) must be returned to the
manufacturer freight paid and, if accepted for free repair, will be returned to the customers address
in Australia free of charge.

When returning the product for service or repair a full description of the fault and the mode of operation
used when the product failed must be given.

In any event the manufacturer has no other obligation or liability beyond replacement or repair of this
product.

Modifications may be made to any existing or future models of the unit as it may deem necessary
without incurring any obligation to incorporate such modifications in units previously sold or to which
this guarantee may relate.

This document is the property of
the instrument manufacturer

and may not be reproduced in whole or part without the

written consent of the manufacturer.

This product is designed and manufactured in Australia.
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