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1 Introduction

General description

This manual contains information for the installation and operation of the the LD-TR Monitor. The instrument
may be set to operate as a ratemeter or totaliser or allow toggling between rate and total displays. The SE&&
OPET function allows selection of one of these three modes. A brief description of each mode is given below. The
“Explanation of functions” chapter details functions available for all modes, consult the separate function table for
each mode to view the available functions for these modes.

The three modes of operation relevant to this manual selectable at the SE& OPEF function are:

1. okl - totaliser/counter display. The input pulses are totalised, scaled in engineering units and displayed
e.g. Total litres, mm etc. Count up or count down is possible. A total and grand total may be viewed and
reset separately. The grand total is a separate total memory which allows storage of all the previous totals.

2. FTENQ - frequency/rate display. The frequency or rate of the input may be scaled in engineering units and
displayed e.g. R.P.M., Bottles/min., Litres/hour etc.. For low frequency inputs (input always below 1kHz)
there is an option of displaying either rate or period. For frequencies below 1kHz there is a choice of displaying
rate, averaged rate or period each of which are scaleable.

3. bokh - total/rate display (display may be toggled to either total or rate) This mode is primarily used when
the display is required to toggle between a rate and total display via an external contact closure or via the
front panel B and K@ buttons (only fitted on certain display options). For low frequency inputs (input always
below 1kHz) there is an option of toggling between rate/total or period/total. A total and grand total may
be viewed and reset separately.

Selection of operating mode, calibration and scaling are all accomplished by push button operation. “On display”
prompts are given for each function to assist in setting up the instrument. Changes to input sensor type may
requiring altering PCB links on the main circuit board.

Two inbuilt relays provide alarm/control functions, serial communications (RS232 or RS485) may also be optionally
provided.

Unless otherwise specified at the time of order, your LD has been factory set to a standard configuration, see the
function table for your selected mode for default settings.

Full electrical isolation between power supply and input signal (not applicable to non isolated DC supply versions)
is provided by the LD, thereby eliminating grounding and common voltage problems. This isolation feature makes
the LD ideal for interfacing to computers, PLCs and other data acquisition devices.

The LD series of Large Digit Displays are designed for high reliability in industrial applications.
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2 Mechanical installation

2.1 20mm, 38mm, 45mm, 57mm and 58mm LED

An optional panel mount kit is available for these size displays. Panel cut out size is 240 x 130mm (-0.0mm /
+0.5mm). Weight: All types 1.6kg approx.

180mm~
0

0

121mm

o

145mm

-
s

155mm

2.2 100mm 4 digit LED

Weight 10kg (LED)

250mm

3 120 x 332
155mm U x3semm___—
V450mm

2.3 100mm 6 digit LED

Weight 14kg (LED)

250mm

Viewing window
120 x 500mm

155mm
mm__— 650mm
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2.4 200mm 4 digit LED

Weight 14kg.

360mm

Display window

230 x 720mm
-~
155mm

~—" 850mm

-

2.5 Cable entry and Mounting brackets

For 20 to 58mm displays no holes are pre drilled. For all 100mm and 200mm displays 3 off 20mm holes are drilled at
the bottom of the case, these are fitted with 2 x IP65 grommets and 1 x air vent which allows moisture to exit the
case but not enter. Four mounting brackets and four blind grommets are supplied for use with all metal case large
digit displays. Diagrams below illustrate vertical and horizontal installation for mounting brackets. If mounting
without the brackets is preferred then the 9mm dia. case holes provided for the brackets can be used as alternative
mounting holes. Any rear holes not used for mounting should be sealed.

Vertical orientation
Viewed from rear

Horizontal orientation
viewed from rear

14mm

Use these 9mm dia. holes
for mounting if brackets are
not used. 20mm in from case
edges at all 4 corners. Seal these
holes if they are not being used.
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3 Electrical installation

3.1 Electrical installation

The display is designed for continuous operation and no power switch is fitted to the unit. It is recommended that
an external switch and fuse be provided to allow the unit to be removed for servicing. The terminal blocks are
plug in screw type for ease of installation and allow for wires of up to 1.5mm? (2.5mm? for relay, AC or isolated
DC supply connections) 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 the instrument will cycle through a display sequence, indicating
the software version and other status information.

3.2 Main circuit board layout

Relay connector Display connectors Remote P FAV connector ?ci)%r:;ll&
Poweron LED / Setup pushbutions _ (optional) Input links inputs |

— P F 4 v
\‘D e @ ®

P5

=]
l P11 "
RS485
terminating
PROG link (optional)
©
PROGRAMMING
0000 ElFIGIELD
o -o 0000 o
\
Ac supply or isolated Non isolated Standard RS232 port Serial communications
12-48VDC supply input 24VDC supply input for A.bw5 and program output (optional)
(38, 45 & 57mm led or 39mm (38, 45 & 57mm LED or 39 mm download only.

electromagnetic displays only) ~electromagnetic displays only)

3.3 38, 45, 57 or 58mm LED or 39mm electromagnetic display power supplies

AC power connections use a plug in connector with screw terminals at P12 (2.5mm? max. wire). Isolated DC
supplies (12-48VDC) use the same terminals. Non isolated DC supplies (24VDC only) may be connected directly
to the main circuit board power supply connector via the plug in connector terminals at P11 (1.5mm? max. wire
diameter). Note supply type is factory configured.

38mm LED, 45mm LED, 57mm LED or
39mm ELECTROMAGNETIC DISPLAYS ONLY

ISOLATED NON ISOLATED
AC SUPPLY

DC SUPPLY DC SUPPLY

E = E =
NALAL AALAY oyl P

P12 P12
EARTH ACTIVE + - -+
12-48VDC 24VDC
NEUTRAL
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3.4 100mm, 200mm LED and 100mm electromagnetic display power supplies

Isolated DC supplies (12 to 24VDC) connect to the isolated supply pcb on the base board. AC supplies connect to

the transformer primary on the base board. The base board is located under the input circuit board.

Optional isolated DC supply

E [+ IN-

Optional isolated dc board

(for use with 100mm & 200mm led
displays and 100mm

electromagnetic displays only)

(“JZ]%)

Input DC 12-24V CASE + -
EARTH

Non isolated DC power supplies

Non isolated DC supplies (24VDC) are wired to a connector on the baseboard as shown below.

LDTRMAN-2.8-0

+

24VDC

24VDC non isolated DC
supply for 100mm LED

or Electromagnetic displays
or 200mm LED displays

© 0 0
© 0 0
Black Red

To display board

48 I

Output DC to
+ - display board

Connector mounted
on baseboard

to the right of the
input board
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High and low voltage AC supplies

240 & 110VAC supplies. Low voltage AC supplies.
For 100mm/200mm LED or 100mm For 100mm/200mm LED or 100mm
electromagnetic display types only. electromagnetic display types only.

|Black |Red |Black |Red

To display board To display board

0
110VAC | N | A EARTH asvac \un/ M
240VAC N A |EarTH e 4l \une/ Iy
32/36VAC A ok / In

24VAC l\ LINK % { 4
A LINK N EARTH

Wiring examples 240VAC & 110VAC Wiring examples low voltage AC
©Q O 0 © 0 O ©0|H
2 0 0 0 i @@@@@@@l
© 0 0 0o o rep ode Ak ony HT GRN/YEL
BU  WHT BRN GRN/YEL 48VAC 2 5 i
2 LINK
110vAC [ N | A Efrrv ACTIVE
NEUTRAL
240VAC —2OVAC = il EARTH
NEUTRAL
ACTIVE ©Q 0 0 © 0 O ©0|H
@@@@@@@l
BRN RED ORG K GRY WHT GRN/YEL
42VAC 2 6
LINK
© © © 0O ] ACTIVE
Q0 0 © O NEUTRAL
ok EARTH

HT  BRN GRN/YEL
3
©@ 0 0 © o[
9 9

110vAC | N mrz ATH
11ovac 24vac [ N A |Elrm 2 0 0
NEUTRAL 32TO BN  RAD oge 4K chy wgﬁ epnveL
ACTIVE 36VAC \ 7

EARTH ACTIVE
NEUTRAL
EARTH

o0
o0

Important note: the 240V & 110V supplies use the

same transformer, low voltage instruments use a Q| O

different transformer. Do not use a low voltage %)

transformer for 240V or 110V or vice versa. ahNAYEL
y

24VAC

ACTIVE
NEUTRAL
EARTH
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3.5 Relay connections

The display is supplied with two alarm relays as standard with connections on terminal P2. The relays are single
pole single throw types and are rated at 5A, 240VAC into a resistive load. The relay contacts are voltage free and
may be programmed for normally open or normally closed operation. With power removed the relay contacts will
be in open position.

Relay 1

Relay 2

NO [COM] NO JCOM
RELAY 2 [ RELAY 1

P2

3.6 Input/output connectors

The diagram below shows the input connectors for the LD-TR. The input signal connection is between input (IN)
and the ground (GND) terminals. The ground (GND) input is shared with the set (SET), reset (RST) and
remote input (KEY) inputs.

An internal power supply at the EXC terminal can be used to be used to give a sensor supply output of either
5VDC regulated or 18 to 24VDC unregulated via links LK 1 or 2. The 18 to 24V unregulated sensor supply is
available even if the LD power supply is less than 18V (isolated DC only). When using this output as a transmitter
supply ensure that only one link (LK1 or LK2) is in. Maximum current draw is 50mA for both 5V regulated and
18 to 24V unregulated sensor supply. For LD instruments powered from non isolated DC supplies the 5V regulated
supply is available but the unregulated supply will be slightly less than the supply voltage. The SET input can
also be used to control the count direction i.e. count up/count down in both or ek? modes. This input is used
in conjunction with the 8 f1P setting, see the 5! P function for these modes for further details.

The reset input (RST) is used to reset the totaliser. Either a contact closure (O0V) or 5V control voltage can be
used to reset the display. For a contact closure or OV reset the .~ Sk function must be set to either La or La E.
For 5V control voltage reset the e.r Sk function must be set to H» or H» E. Note if a control voltage reset is to be
used then the totaliser will only accept count inputs when the reset input is short circuit to ground i.e. 0V at the
RST input.

The remote input (KEY) terminal can be used to perform one of the functions chosen at the .} 1P function. A
contact closure or OV is required to operate the required remote input function.

IN —— INPUT

eNno|  —— GROUND FOR INPUT, REMOTE INPUT, SET AND RESET

EXC —t— DC SUPPLY 5V OR 18 TO 24V (LINK SELECTABLE), 50mA MAX.
SET —+— SET

RST —— RESET

KEY —— REMOTE INPUT

P

3.7 Standard serial communications connections

Plug in connector
9 pin male “D” type. RS232 port for use in A.bwS mode with Windows PC software purchased
rear terminals shown for use with this instrument or for on site software update only.
This port will be disabled if the optional serial communications port fitted.
If this port is to be used for R.bwS communcation the SEF. {£YPE and
SEr.2 L YPE functions must be set to NONE

Note: when connecting using Rs232 the Tx line at the display connects to
the Rx line at the device it is communicating with. Likewise the
Rx line at the display connects to Tx
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3.8 Optional serial communications connections

RS232 communications
use 3 core shielded cable

Tx(ou) - RTS Serial communications is optional, connectors
—— r and circuitry will only be fitted if the instrument
GND — 1 GND was ordered with the serial communications option.
Rx (in) RX Note: when connecting using RS232 the Tx line at the display
cTs connects to the Rx line at the device it is communicating with.
Likewise the Rx line at the display connects to Tx. When using
RS485 communications RS485 connections are Ato A and B to B

use twisted pair shielded cable
RTS

g ey - RS485 terminating link. The link should be in for
’~ GND long cable runs. If multiple instruments are
- RX connected insert the link if the display is the first

cTs and last unit on the line.

[NEEN

3.9 Optional remote keypad connector

&E 4]
(P (v
GND — — GND
The connector is an
RJ12 6P6C type
socket
P10

3.10 WS-03102 and Rotapulse wiring and link settings

WS-03102 anemometer and Rotapulse flowmeter are commonly supplied with this model. Wiring and link settings
are as shown below:

WS-03102: Wiring - Anemometer WS REF terminal to LD-TR GND terminal and WS SIG terminal to LD-TR IN
terminal. Shield to LD-TR GND terminal.

Input link settings: Links in are LK5 (DC), LK8 (LOWF), LK9 (FREQ) all other links are out.

Suggested settings:

FFrEQ VI N9E = LoF, k.ouk SELS set as required.

For kph scaling FREE } NPk = 30, FALE SLLE = 82.0

For m/s scaling FREE } NPE = 30, FREE SCLE =228

Rotapulse: Colour code: Black - signal + (IN terminal), Brown - +24V (SET terminal (set to 24V)), Blue -
ground (GND terminal). Input link settings: Links in are LK1 (24V), LK3 (VCC), LK5 (DC), LK6 (BIAS), LKS8
(HYST) all other links are out.
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3.11 Input connection details and link settings

INDUCTIVE SENSOR

TERMINAL

Inductive Sensor (48V RMS Max)
LK1 and LK2 see 3.12

©

©

LK3 VCC out

LK4 GND in or out*
LK5 DC in

LK6 BIAS out

LK7 HYS in or out*
LK8 LOWF out

LK9 FREQ in

LK10 HYS2 in or out*

AC MEASUREMENT

TERMINAL

* see “Input link settings”

AC Measurement (48V RMS Max)
LK1 and LK2 see 3.12

)

%)

LK3 VCC out

LK4 GND in or out*
LK5 DC in or out*
LK6 BIAS out

LK7 HYS in or out®
LKS8 LOWF out

LK9 FREQ in

LK10 HYS2 in or out*

SQUARE WAVE INPUT

TERMINAL

* see “Input link settings”

Square wave (48V Max)

LK1 and LK2 see 3.12

IN

A

ov- —
OR

o1 P g O

LDTRMAN-2.8-0

%)

..||}_ -1

LK3 VCC out

LK4 GND in or out®
LK5 DC in

LK6 BIAS in or out*
LK7 HYS in or out*
LK&8 LOWF out

LK9 FREQ out

LK10 HYS2 in or out*

* see “Input link settings”
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CONTACT CLOSURE

TERMINAL

%)

T GND
‘AI _________ ‘.<I /] @ 7
NAMUR SENSOR EXC TERMINAL
“““““ , - (setto 5V)
e, Y
| 19
+ IBROWN/ I I ||
! | ! 1
| | | | IN
1 \ \
! S —— )
O— I
- 1K5 (5%)
:BLUE ResisTor, | [ GND
I : @ - -
__________ ! I — /, J__
NPN TRANSISTOR TERMINAL
__________ IN
I %
I /
Q —— -~
] 1
: I : | : GNI? @ - -,
e I\ ! |\ ! /r |
VO ________ N =
|
|
|
|
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Switch contact

LK1 and LK2 see 3.12

LK3 VCC in
LK4 GND out
LK5 DC in
LKG6 BIAS in
LK7 HYS in
LKS8 LOWF in
LK9 FREQ out
LK10 HYS2 out

Namur sensor

LK1 and LK2 see 3.12

LK3 VCC out
LK4 GND in
LK5 DC in
LK6 BIAS in
LK7 HYS in
LK8 LOWF out
LK9 FREQ out
LK10 HYS2 out
2 Wire NPN

LK1 and LK2 see 3.12
LK3 VCC in
LK4 GND out
LK5 DC in
LK6 BIAS in
LK7 HYS in
LK8 LOWF out
LK9 FREQ out
LK10 HYS2 out
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NPN TRANSISTOR
3 WIRE +V via SET TERMINAL
________ , or external supply,
+ | see *note @
RN ﬁ
|
OUTs 1. [ IN
Yy
| O i
I
) _C/ ' \GND
__________ : :_ _ // @ B 1
PNP TRANSISTOR TERMINAL
__________ ! EXC
' %,
|
R L/
) —
T Lo ‘v IN o
I ! I
~ ‘\ ;l |‘ ;' /
M N\
\
! I GND
: - - - —
__________ : %) :
PNP TRANSISTOR
3 WIRE TERMINAL
__________ ! EXC
+ 1 @
T —
S —— O
I T .
I
) _C/ ' \GND
| . or-

LDTRMAN-2.8-0

3 wire NPN
LK1 and LK2 see 3.12

LK3 VCC in
LK4 GND out
LK5 DC in
LK6 BIAS in
LK7 HYS in
LK8 LOWF out
LK9 FREQ out
LK10 HYS2 out
2 wire PNP

LK1 and LK2 see 3.12
LK3 VCC out
LK4 GND in
LK5 DC in
LK6 BIAS in
LK7 HYS in
LK8 LOWF out
LK9 FREQ out
LK10 HYS2 out
3 wire PNP

LK1 and LK2 see section 3.12
LK3 VCC out
LK4 GND in
LK5 DC in
LK6 BIAS in
LK7 HYS in
LK8 LOWF out
LK9 FREQ out
LK10 HYS2 out
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3.12 Input link settings

LK1 and LK2. An internal power supply allows the EXC input to be used to give a sensor supply output of either
5VDC (LK2) regulated or 18 to 24VDC (LK1) unregulated. When using this output as a sensor supply ensure that
only one link (LK1 or LK2) is in.

The DC link LK5 should be in for maximum input frequencies of less than 10Hz.
For inputs above 24V both the VCC LK3 and GND LK4 link should be out.
The BIAS link LK6 should be in when input signal does not go below 0V.

HYS link LK7 should be in for signals greater than 5V (48VDC or RMS max). HYS2 link LK10 should be in
for signals greater than 1V but less than 5V. Only one hysteresis link should be fitted i.e either LK7 or LK10. For
signals lower than 1V both links should be out (100mV minimum signal). Having both links out is not normally
recommended since the instrument will be prone to pick up both low signal levels and noise.

The LOW F link LKS8 is used to provide a low pass filter. When this link is in frequencies above approx. 80Hz
will be filtered out and will not appear as an input. This link should be in for contact closure inputs e.g. switches
and relays when the maximum input frequency is less than 80Hz. This link can also be left in to filter out high
frequency interference for any input type when the maximum input frequency is below 80Hz.

The FREQ link LK9 should generally be left out. It can used when the display is having difficulty registering
sinewave AC inputs. If at high frequency (above 10kHz) and with input signals above 2VRMS difficulty is found in
obtaining a stable display this link can be tried and it may in some circumstances help to stabilise the display.

3.13 Input circuit

LK9
in FREQ
—| I-o oO—
LK10
100K HYS 2
o———T 1+—00—o
M vce
o —] 1 —9
vee LK7
1 ask2  HYS K
LK6 o—L 100
BIAS "y
100n
10K J:_ 1
10K B
o—11
vee >
+5V
1 - 1000nF J‘ 10K 1|00n
LK3 LK4 I =
o w ¥ 4 v
VCC GND
(PULL UP) (PULL DOWN) 5V6
10K []10K LK5
DC COUPLING 5V6
>
10K 10K 1.0uF =
[
g 1000nF +Unreg 18V
LK8
Important - only one of these links
Qrowr & (LK1 or LK2) should be fitted.
0—0 O—H—T

? 100K SET
IN (3
GND | CH——1r
EXC |3
SET | [ 100K RESET
RST | 3
KEY | 3
P1

REMOTE IN
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4 Function table - for rate/frequecy only display

The function table below shows the functions which will be seen when the S€& OPET function is set to FIER.

Note: the order in which the functions appear on the display may not be exactly as shown below. The availability
and order of functions is determined by choice of function settings and options fitted.

Functions in this first table are available in FURL

X118

or CRAL mode

Display Function Range Default | Your | Ref/Page
record
RiLe Low setpoint value for alarm relay 1 Any display value OFF 7.8 /27
or QFF
AR High setpoint value for alarm relay 1 | Any display value OFF 7.9 /28
or QFF
R2Lo Low setpoint value for alarm relay 2 | Any display value OFF 7.10 / 28
or OFF
RA2H, High setpoint value for alarm relay 2 | Any display value OFF 7.11 /29
or OFF
A HY Hysteresis value for alarm relay 1 O to /799 HH 7.12 /29
A2HY Hysteresis value for alarm relay 2 0 to 9999 ) 7.13 /29
R itk Trip time delay for alarm relay 1 O to 9°%9.9% 8.0 7.14 / 29
RA2ktE Trip time delay for alarm relay 2 0 to 999.9 0.0 7.15 / 30
Airt Reset time delay for alarm relay 1 8.8 to 9°]1.% 0.0 7.16 / 30
R2rt Reset time delay for alarm relay 2 8.8 to 9°]1.9 0.0 7.17 / 30
R {n.o or | Alarm relay 1 action to normally open | R {mn.@ or R in.c Rino 7.18 / 30
Rinc or normally closed
R2n.0 or | Alarm relay 2 action to normally open | R2n.o or RZn.c Acdn.o 7.19 / 30
R2n.c or normally closed
(*Optional)—this function will only be accessible if the relevant option is fitted
Functions in this second table are available only in £RL mode or if RLLS is set to RLL
Display Function Range Default | Your Ref/Page
record
br St Automatic display brightness anor OFF oFF 7.21 / 31
RAUto adjustment
br Sk Display brightness level (manually {to 83 &3 7.22 / 31
set)
dull Display remote brightness switching Oto B3 5 7.23 / 31
br St Automatic display brightness {to &3 &3 7.24 / 31
H} 9H adjustment - high level
br St Automatic display brightness {to B3 {0 7.25 / 32
Lo adjustment - low level
drnd Display rounding {to SBOO { 7.26 / 32
FlLer Digital filter Oto8 P4 7.27 / 32
FREE Rate display decimal point selection 8 to number of ] 7.28 / 32
dfPt display digits
minus 1
FREE Rate input scale factor Any display value { 7.29 / 32
} NPE
FREE Rate scale factor Any display value { 7.30 / 33
sty

(*Optional)—this function will only be accessible if the relevant option is fitted

LDTRMAN-2.8-0
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PErd Period display decimal point selection | &, 8.808.82 etc. ] 7.31 /33
diPE
PEIrd Rate input scale factor Any display value i 7.32 /33
} NPE
PErd Period scale factor Any display value { 7.33 /33
SCL
Freq Frequency range LoF. H F, H F 7.39 / 35
TnSE RUSE or I'.RU
FRSE Fast update on or OFF OFF 7.40 / 36
UPdE
! APE Input edge ©} SE or FRLL 1 SE 7.41 / 36
EJSE
d SP Display rate or period FREE or PErd TREE 7.42 / 36
) 5P Period display range 0 0,01 002o0r ] 7.43 / 36
TnsE 0.080.02
tout Rate display time out {or 9999 ! 7.44 / 37
SELCS
RUSE Average display seconds {or 9979 { 7.45 / 37
SELCS
AUIE Average display counts {or 380 H 7.46 / 37
cnt
I Remote input function NONE, P.HLG, none 7.47 / 37
dHLd H Lo,
H Lo, 2EFD,
SP.Rc, Na.Re,
d! SP, dull,
9.-5k or SEOP
P.but @ button function nonE H | La, none 7.48 / 38
H Lo, 2EFG,
d: 5P, FUnt or
9.-5t
RCLS Access mode OFF ERSY. OFF 7.49 / 38
NONE or ALL
SPRLC Setpoint access mode R{R -2 etc. R 7.50 / 39
Lo Low overrange visual warning limit Any display value OFF 7.53 /39
) 5P value or OFF
H} 9H High overrange visual warning limit Any display value OFF 7.54 /40
'SP value or BFF
d: SP Display visual warning flashing mode FLSHor -ar - FLSH 7.55 / 40
SE: Set display operation S.P-d, PEld, Freq 7.63 / 42
oPET FIrEQ, kokl or
bokh
LAY Baud rate for serial communications 3800 .880. ]800 7.64 / 42
rREE (*Optional) 200 .24bo.
4800 .7600.
9.2 or 38.4
PriY Parity for serial communications nONE EUEN or none 7.65 / 42
(*Optional) odd
O.Puk Output for serial communications d! SP . Lank Cank 7.66 / 42
(*Optional) PBLL RbuSor
A.buS
Rddr Instrument address for serial Dto3i ] 7.67 / 43
communications (*Optional)

(*Optional)—this function will only be accessible if the relevant option is fitted

16 of 56
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SEr. ¢ Serial communications type nonNE .reie or none 7.68 / 43
LYPE (*Optional) 48s
SEr.2 Serial port 2 type (not used) NONE, ragor none 7.69 / 43
EYPE r48%

(*Optional)—this function will only be accessible if the relevant option is fitted

LDTRMAN-2.8-0
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5 Function table - for total only display

The function table below shows the functions which will be seen when the SE& GPET function is set to Eakl.

Note: the order in which the functions appear on the display may not be exactly as shown below. The availability
and order of functions is determined by choice of function settings and options fitted.

Functions in this first table are available in FURE or £R

ye-

L mode

Display Function Range Default | Your | Ref/Page
record
R PS Relay 1 pass value Any display value OFF 7.4 /26
R2PS Relay 2 pass value Any display value OFF 7.5 /27
R PE Relay 1 pass time 8.0 to ?°]9.9 0.0 7.6 /27
R2PLE Relay 2 pass time 8.0 to ?°]19.9 8.0 7.7/ 27
RiLe Low setpoint value for alarm relay 1 Any display value OFF 7.8 /27
or BFF
R H High setpoint value for alarm relay 1 | Any display value OFF 7.9 /28
or BFF
R2La Low setpoint value for alarm relay 2 | Any display value OFF 7.10 / 28
or OFF
AZH, High setpoint value for alarm relay 2 | Any display value OFF 7.11 /29
or OFF
A HY Hysteresis value for alarm relay 1 O to 9]99 0 7.12 /29
A2HY Hysteresis value for alarm relay 2 O to 99179 0 7.13 /29
R ik Trip time delay for alarm relay 1 O to 8°]9.9 0.0 7.14 / 29
A2ktE Trip time delay for alarm relay 2 0 to 999.9 0.0 7.15 / 30
Rirk Reset time delay for alarm relay 1 8.0 to 9°91.9 0.0 7.16 / 30
Rert Reset time delay for alarm relay 2 0.0 to ?79.9 8.0 7.17 / 30
R ln.o or | Alarm relay 1 action to normally open | A {m.@ or R {n.c Rino 7.18 / 30
Rinc or normally closed
A2n.0 or | Alarm relay 2 action to normally open | R2n.a or Rdn.c R2n.o 7.19 / 30
R2n.c or normally closed
P.SEL Preset value Any display value ] 7.20 / 31
(*Optional)—this function will only be accessible if the relevant option is fitted
Functions in this second table are available only in £RL mode or if RCLS is set to RLL.
Display Function Range Default Your | Ref/Page
record
br Sk Automatic display brightness on or OFF OFF 7.21 / 31
Rito adjustment
br 9k Display brightness level (manually {to 63 &3 7.22 / 31
set)
dull Display remote brightness switching Oto b3 s 7.23 / 31
br St Automatic display brightness {to 63 &3 7.24 / 31
H} 9H adjustment - high level
br St Automatic display brightness {to 63 {0 7.25 / 32
Lo adjustment - low level
drnd Display rounding {to SBE0 { 7.26 / 32
3+ Total display decimal point selection 8 to number of ] 7.34 /33
dfPt display digits
minus 1

(*Optional)—this function will only be accessible if the relevant option is fitted
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EOEL Total input scale factor Any display value { 7.35 / 34
} NPE
3+ 3 Total scale factor Any display value { 7.36 / 34
Sty
Ernc Truncation on or OFF OFF 7.37 / 34
S.tot Grand Total NONE. For, none 7.38 / 34
FEU POS NES
or RbS
} NPE Input edge '} SE or FRLL i SE 7.41 / 36
EdSE
ran Remote input function nonNE, PHLG, none 7.47 / 37
d.HLd H Lo,
H Lo, 2EFD,
SP.Rc, No.Rc,
d) SP dull,
9.5k or S:OF
Pbut @ button function NONE H | Lo, nonE 7.48 / 38
H Lo, 2EF D,
d: SP, FUnc or
9.-5¢k
RLCS Access mode OFF ERSY. OFF 7.49 / 38
NONE or ALL
SPRC Setpoint access mode AR -2 ectc =] 7.50 / 39
AirE, Alarm relay 1 operation mode Rirk, RikLor | Rirk 7.51 / 39
R LEL or R LPS
R LPS
R2.rk, Alarm relay 2 operation mode R2.~k, R2.kL or | R2.rt 7.52 / 39
R2.kEL or R2.PS
R2.PS
Lo Low overrange visual warning limit Any display value OFF 7.53 / 39
d: SP value or OFF
H} 9H High overrange visual warning limit Any display value OFF 7.54 / 40
} 5P value or OFF
d: SP Display visual warning flashing mode FLSHor -or - FLSH 7.55 / 40
san SET terminal input function Loor v Sh o Sh 7.56 / 40
c.rSt Totaliser counter reset value 2Er D or PSEE cErD 7.57 / 40
c.rSkE Totaliser counter reset signal Lo, LoE H or Lo 7.58 / 41
H E
cnkr Totaliser counter reset value Any display value ] 7.59 / 41
rSk
A+ Alarm 1 high reset an or OFF OFF 7.60 / 41
rSk
.8n Power on reset OFF or an OFF 7.61 / 41
rSk
SEE Set display operation S.Prd, PEld, FreqQ 7.63 / 42
OPET FIrER kokl or
both
bRY Baud rate for serial communications 00 . 600 Q800 7.64 / 42
rRAELE (*Optional) 200 .2400.
4800 .9500.
9.2 or 38.4
PrikY Parity for serial communications nNONE EUEN or none 7.65 / 42
(*Optional) add
(*Optional)—this function will only be accessible if the relevant option is fitted
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O.Puk Output for serial communications d! SP . Lont. Cont 7.66 / 42
(*Optional) POLL RbuSor

AbubS

Rddr Instrument address for serial Oto 31 ] 7.67 /43
communications (*Optional)

SEr. i Serial communications type NoONE.F232 or nonE 7.68 / 43
LYPE (*Optional) 485
SEr.e Serial port 2 type (not used) NONE, r232or none 7.69 /43
EYPE 485

(*Optional)—this function will only be accessible if the relevant option is fitted
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6 Function table - for both rate and total display

The function table below shows the functions which will be seen when the SE& OPE! function is set to Eak? .

Note: the order in which the functions appear on the display may not be exactly as shown below. The availability

and order of functions is determined by choice of function settings and options fitted.

Functions in this first table are available in FURE or £R

I X T a8

L mode

Display Function Range Default | Your | Ref/Page
record
R PS Relay 1 pass value Any display value OFF 7.4 /26
A P Relay 1 pass time 8.0 to ?]9.9 0.0 7.6 /27
R2PS Relay 2 pass value Any display value oFF 7.5 /27
R2PLE Relay 2 pass time 8.0 to ?]49.9 0.0 7.7/ 27
RiLe Low setpoint value for alarm relay 1 Any display value OFF 7.8 /27
or QFF
AR High setpoint value for alarm relay 1 | Any display value OFF 7.9 /28
or QFF
R2Lo Low setpoint value for alarm relay 2 | Any display value OFF 7.10 / 28
or OFF
RA2H, High setpoint value for alarm relay 2 | Any display value OFF 7.11 /29
or OFF
A HY Hysteresis value for alarm relay 1 O to 8799 0 7.12 /29
A2HY Hysteresis value for alarm relay 2 O to 9999 ] 7.13 /29
R ikk Trip time delay for alarm relay 1 8 to 9°%9.9% 0.0 7.14 / 29
A2ttE Trip time delay for alarm relay 2 0 to 999.9 0.0 7.15 / 30
Airt Reset time delay for alarm relay 1 8.8 to 9°]1.9 0.0 7.16 / 30
Rert Reset time delay for alarm relay 2 8.0 to 977.9 0.0 7.17 / 30
R in.o or | Alarm relay 1 action to normally open | A {m.a or A in.c Rino 7.18 / 30
Rinc or normally closed
R2n.0 or | Alarm relay 2 action to normally open | R2n.o or RZn.c Acdn.o 7.19 / 30
R2n.c or normally closed
P.SEL Preset value Any display value H 7.20 / 31
(*Optional)—this function will only be accessible if the relevant option is fitted
Functions in this second table are available only in £RL mode or if RLLS is set to RLL
Display Function Range Default | Your Ref/Page
record
br St Automatic display brightness anor OFF OoFF 7.21 /31
RUto adjustment
br Sk Display brightness level (manually {to 83 &3 7.22 / 31
set)
dull Display remote brightness switching Oto b3 S 7.23 / 31
br St Automatic display brightness {to &3 &3 7.24 / 31
H} 9H adjustment - high level
br St Automatic display brightness {to B3 {0 7.25 / 32
Lo adjustment - low level
drnd Display rounding {to SOOO { 7.26 / 32
FLer Digital filter to8 P4 7.27 / 32

(*Optional)—this function will only be accessible if the relevant option is fitted
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FREE Rate display decimal point selection 8 to number of ] 7.28 / 32
diPE display digits
minus 1
TREE Rate input scale factor Any display value { 7.29 / 32
) NPE
TREE Rate scale factor Any display value { 7.30 / 33
LR
PErd Period display decimal point selection | &, 8.08.8¢2 etc. HH 7.31 /33
df Pt
PErd Rate input scale factor Any display value { 7.32 /33
} NPE
PErd Period scale factor Any display value { 7.33 / 33
R
Lo Total display decimal point selection 8 to number of ] 7.34 / 33
dfPtE display digits
minus 1
I 3H IR Total input scale factor Any display value { 7.35 /34
} NPE
3+ 3 Total scale factor Any display value { 7.36 / 34
sfL
Ernc Truncation on or OFF OFF 737/ 34
S.tot Grand Total NONE. For, none 7.38 /34
FEU POS, NES
or RbS
Freq Frequency range LaF. H F, H F 7.39 /35
Tn9E RYSE or I.RY
FRSE Fast update on or OFF OFF 7.40 / 36
UPdE
! NPE Input edge Fi SE or FALL i SE 7.41 / 36
EdJSE
di SP Display rate or period FRAEE or PEld FRALE 7.42 / 36
d SP Period display range 0 80.040820r ] 7.43 / 36
TnSE 0.00.0e
tout Rate display time out {or 9999 ! 7.44 / 37
SELS
AUIE Average display seconds {or 94999 ! 7.45 / 37
SELS
RUSE Average display counts {or 30 { 7.46 / 37
cnt
ran Remote input function NONE, P.HLG, none 7.47 /37
dHLd H Lo,
H LO, EE!'B,
SP.Rc, No.Re,
di SP, dull,
9.-5k or S:OP
P.buk @ button function NONE, H | Lo, none 7.48 / 38
H Lo, 2EFD,
d! SP. FUnt or
9.-5t
RCECS Access mode OFF ERSY. OFF 7.49 / 38
NONE or ALL
SPRC Setpoint access mode RIR -2 etc R 7.50 / 39

(*Optional)—this function will only be accessible if the relevant option is fitted
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AlirE, Alarm relay 1 operation mode Rirk, RikLor | Rirk 7.51 / 39
R LEL or R LPS
R LPS
R2.rk, Alarm relay 2 operation mode R2.~k, R2.kL or | R2.rt 7.52 / 39
R2.kEL or R2.PS
R2.PS
Lo Low overrange visual warning limit Any display value oFF 7.53 / 39
d: SP value or OFF
H} 9H High overrange visual warning limit Any display value OFF 7.54 / 40
d: SP value or OFF
d: SP Display visual warning flashing mode FLSHor -or - FLSH 7.55 / 40
san SET terminal input function Ltoor v Sh o Sh 7.56 / 40
c.rSk Totaliser counter reset value 2Er D or PSEE 2EFD 7.57 / 40
c.rSt Totaliser counter reset signal Lo, LoE H or Lo 7.58 / 41
H E
cnkr Totaliser counter reset value Any display value ] 7.59 / 41
rSk
A Alarm 1 high reset on or OFF OFF 7.60 / 41
rSk
.8n Power on reset OFF or an OFF 7.61 / 41
rSk
dF! k& Default display FREE, PErd or TREE 7.62 / 41
d! SP tok!
SEk Set display operation S.Prd, PEld, FreqQ 7.63 / 42
OPEr FIrER kokl or
baoth
bRY Baud rate for serial communications 00.600. Q500 7.64 / 42
rREE (*Optional) {2800 . 2480,
4800 . 9500
9.2 or 38.4
PritYd Parity for serial communications NONE EUEN or none 7.65 / 42
(*Optional) add
O.Puk Output for serial communications d! SP . Lonk. font 7.66 / 42
(*Optional) POLL RbuSor
n.buS
Rddr Instrument address for serial Oto 31 H 7.67 / 43
communications (*Optional)
SEr. ¢ Serial communications type none.réacor none 7.68 / 43
LYPE (*Optional) 485
SEr.? Serial port 2 type (not used) nNONE, ré3or none 7.69 / 43
LYPE r48s
(*Optional)—this function will only be accessible if the relevant option is fitted
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7 Explanation of functions

The LD display setup and calibration functions are configured through a push button sequence. The three push
buttons located on the input pcb (also at the front on some display options) are used to alter settings. Two basic

access modes are available:
FUNEC 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.

Once CRL or FUNC

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 pressing the &3 or & push
button (in some cases both simultaneously) when the required function is reached.

Entering ZRL Mode

1. Remove power from the instrument
and wait 5 seconds . Hold in the [@
button and reapply power.
The display will indicate
C AL as part of the
"wake up messages" when
the AL message is seen
you can release the
button.
Move to step 2 below.

r Y
0o

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

@ button.
Move to step 3 below.

3. Within 2 seconds of
releasing the [@ button
press, then release
the 8 and §4 buttons
together. The display will
now indicate FunRL followed
by the first function.

Notes: 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.
The instrument should show all 8's on power up
e.g. B.8.8.8. if the instrument does not reset then
these numbers will not be seen. Switch off the instrument
and allow a longer time delay before powering up again.

Entering FUNT Mode

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

AV
0o

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

{3 button.
Move to step 2 below.

2. Within 2 seconds of
releasing the [@ button
press, then release
the &8 and {4 buttons
together. The display will
now indicate FunLC followed
by the first function.

Alternative ZRL Mode Entry

This alternative method allows £AL mode

entry without the need to remove power:

1. Enter FUNT mode using the 2 steps above

2. When the first function appears press and

hold the [@ button until you see the message
unc followed by £AL (the [@ button will have

to be held pressed for approximately 2 seconds)

3. You should now return to the function you were

in but have full access to £ZRAL mode functions

Note: when you exit back to live reading the display

will remain in £ZRAL mode for approximately 4

minutes, after this time you will need to repeat

this process to enter ZRAL mode.

The description of functions in this chapter covers the three LD-TR operation modes namely £ ER (frequency /rate/period),
tok! (totaliser/counter) and both mode (toggle between rate and total). These modes are selected at the set op-
eration (SE& OPE!) function. Individual function tables are given for each mode in the chapters which follow.
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7.1 Ratemeter/Frequency or Period or Average operation

Frequency /rate/period mode operation modes. This mode is chosen by selecting FIER at the SEE BPES function.
When in FI ER mode certain functions which relate only to Eak? or bakh modes will not be seen. The ratemeter
(FFEQ) mode can operate in one of 4 basic ways to give different display options namely:

1. Rate display, high frequency

If H F is selected at the FFERFIGE function the instrument acts as a general purpose frequency/ rateme-
ter/tachometer. If a very low frequency (below approx. 4Hz) inputs may be encountered then Lo mode should
be selected. If H} F is selected at frequencies below 4Hz the display may alternate between an actual frequency
reading and a zero reading, this is due to the higher sampling rate when H} F is selected.

Functions specific to display with FITERI ISE set to H} F with a rate display

Rate dgmmal Rate input Rate scale Fast
point  IlrRee: e[ |rAcESCLE| | Update
FREEJCPE FRSE UPdE

2. Rate display, low frequency

If Lo F is selected at the FFERTITE function the instrument expects an input frequency of less than 1kHz.
This mode allows very low frequency inputs without exhibiting the apparent display instability often seen with low
frequency inputs. This is accomplished by allowing the user to set a “time out” value - see the Eoawk SELS function
7.44.

Functions specific to display with FES ISE set to L o F with a rate display

Ratepgﬁﬁlmal N Rate input ) Rate scale N :Iemcgn%lg
~ » M ”~ ~)
rRLEdrpy | |FREEIAPEIFREESLLE | 1, | cerg

3. Period display, low frequency

With Lo F selected at the FFER I IBE function the user has the option of either displaying the rate (FREE) or
period (PEFd) of the input (chosen via the d! SP function). If PEF d is selected then the display will show the
period (or scaled period if required) of the input pulse rather than the rate.

Functions specific to display with FITE] I 13E set to Lo F with a period display

Period decimal Period Period Display mode Display Time out
point — input B scale —» d) SPset [» range L » seconds
PE,-ddCPE PEr-d: NPE| |PE~d 5L to PE~d d! 5P 'RgE t.ouk S5ECS

4. Averaged rate display

With RUSE selected at the FITERTIISE function the display will average the rate input over the number of seconds
selected at the RUFE SELS function. The display will only update at the end of the averaging period. This mode
allows the user to see a steady averaged display for an input which produces short term irregularities. A special
“rolling averaged” mode is also selectable (F.RUT) - see FITERFNZE function 7.39.

Functions specific to display with FITE] I IIE set to RUIE with an averaged rate display

Rate decimal Rate inout Rate scale Average
point — "Flig ',nﬂL:,t > FAEE SCt seconds
FReEJCPE | | P ' == AUYIE SELCS
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7.2 Totaliser functions

This mode is chosen by selecting Eak? at the SEE BPES function. When in Eak? mode certain functions which
relate only to FI ER or both modes will not be seen. The totaliser mode allows the instrument to be used as a single
input counter /totaliser with the count direction (up/down count) being programmable or controlled via an external
switch input. A grand total or accumulated total memory (9.kak function) provides a separately viewable and
resettable total memory. An alarm relay operation unique to the total mode operation is the “pass” mode operation
e.g. Rk} /R LPS function. This operation mode allows the selected relay to operate for a programmable time
every time the total passes a programmable value, see A PS5, RZPS, R Pkt and RZ2Pt functions.

7.3 Both mode functions

When both mode is selected at the SEE OPE! function the user has the option of toggling between the displays
available in both totaliser and ratemeter modes. This allows the meter to be used as a ratemeter/totaliser. When
both mode is used the functions available allow for both the ratemeter and totaliser scaling and setup. The (4]
and K buttons can be used to toggle between total and rate (or period) displays. Alternatively a remote input
contact closure can be used across terminals GND and KEY. If these terminals are to be used to toggle between
displays then the remote input function £ f1P must be set to d? SP. Since the functions available in this mode are
a combination of ratemeter and totaliser functions the explanation of both mode functions can be found by referring

to the appropriate ratemeter or totaliser chapter.
Easy alarm relay adjustment access facility

The display has an easy alarm access facility which allows access to the alarm setpoints simply by pressing the [@
button. The first setpoint will then appear and changes to this setpoint may be made to this setpoint via the &8 or
&4 buttons. Press the [@ button to accept any changes or to move on to the next setpoint. The instrument must
be set in the manner described below to allow the easy access facility to work:

1. A remote input function such as .} 1P function must be set to SPRL or the ACLS function must be set to
ERSY.

2. At least one alarm must have a setpoint, nothing will happen if all the alarm setpoints are set to GF F.

3. The SPRL function must be set to allow access to the relays required e.g. if set to A { -2 then the easy access
will work only with alarm relays 1 and 2.

4. The instrument must be in normal measure mode i.e. if the instrument is powered up so that it is in TRL
mode then the easy access will not function. If in doubt 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 £RAL mode i.e. there is no entry to FUMALT mode functions unless the instrument is powered up in £RL
mode.

Explanation of Functions

7.4 Relay 1 pass value

Display: R (PS
Range: Any display value
Default Value: &OFF

Alarm relay 1 pass value - only seen when SE& BPE! is set to Eoak? mode and if R {PS selected at the R PS5 /R kL
function. Displays and sets the alarm pass value. The alarm relay will activate at multiples of the pass value e.g. if
R {PS is set to 58 then relay 1 will activate at a total display value of 58, {88, {58 etc. The time for which the
relay remains activated at each pass value is set via the A {PE function which follows. The pass value may be set
anywhere in the display range of the instrument, positive or negative. The pass value can be set to 8FF (disabled)
by pressing the B8 and K buttons together.
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7.5 Relay 2 pass value

Display: R2PS
Range: Any display value
Default Value: OFF

Alarm relay 2 pass value, operates in the same manner as the A {P5S function. See R {PS for description.

7.6 Relay 1 pass time

Display: R Pt
Range: 0.0 to 9%9.%
Default Value: &.80

Alarm relay 1 pass time - only seen when SE& GPEY is set to Eek?! or bokh mode and if R {PS selected at the
R {P5/R (kL function. Note: on electromagnetic displays the decimal point needs to be taken into account e.g.
(0.0 seconds may appear as {880 on an electromagnetic display with no decimal point positioned. Displays and
sets the alarm relay 1 pass time in seconds and tenths of seconds within the range 8.8 to 92].R seconds. The value
set is the time for which the relay will remain energised when activated at a pass value. e.g. if set to 2.8 with a
R {PS value of 58 then the relay will remain energised for 2.8 seconds every time the display passes a multiple of
S8. Note: If the pass time exceeds the time taken to reach consecutive pass values then the LD will “store” any
relay operations it does not have time to activate and will perform these activations when the total display update
rate allows. For this reason the relay may be seen to activate repeatedly for a period after the total update rate has

slowed down or stopped.

7.7 Relay 2 pass time

Display: R2PE
Range: 0.0 to 9%9.%
Default Value: &.80

Alarm relay 2 pass time, operates in the same manner as the R {Pk function. See R {Pk for description.

7.8 Alarm relay 1 low setpoint

Display: Rito
Range: Any display value or OFF
Default Value: OFF

Displays and sets the low setpoint value for alarm relay 1. Use this low setpoint function if a relay operation is
required when the display value becomes equal to or less than the low setpoint value. To set a low alarm value go to
the A {L o function and use the &Y or & push buttons to set the value required then press [@ to accept this value.
The low alarm setpoint may be disabled by pressing the B8 and & push buttons simultaneously. When the alarm
is disabled the display will indicate 8F F. If the relay is allocated both a low and high setpoint then the relay will
activate when the value displayed moves outside the band set by the low and high setpoints. The value at which
the relay will reset is controlled by the A {HY function.

Example:
If R iLois set to {0 then relay 1 will activate when the display value is 10 or less.
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Display Value

A

Relay
resets
Relay above this
activates value
RiLe | atthis value
plus or below
=T L --

ARllot+--c---- T Y-

Alarm low operation with hysteresis Time

7.9 Alarm relay 1 high setpoint

Display: AR H
Range: Any display value or OF F
Default Value: OFF

Displays and sets the high setpoint value for alarm relay 1. Use this high setpoint function if a relay operation is
required when the display value becomes equal to or more than the low setpoint value. To set a high alarm value
go to the A #Hy function and use the B or & push buttons to set the value required then press [@ to accept this
value. The high alarm setpoint may be disabled by pressing the & and & push buttons simultaneously. When the
alarm is disabled the display will indicate 8F F. If the relay is allocated both a low and high setpoint then the relay
will activate when the value displayed moves outside the band set by the low and high setpoints. The value at which
the relay will reset is controlled by the 8 {HY function.

Example:
If R #H is set to {88 then relay 1 will activate when the display value is {88 or higher.

Display Value
A
R -
R H
minus
AR HY activates
at this value Relay
or above resets
below this
value
Alarm high operation with hysteresis Time

7.10 Alarm relay 2 low setpoint

Display: R2lLo
Range: Any display value or OF F
Default Value: OFF

Displays and sets the low setpoint value for alarm relay 2 which operates in the same manner as the A {L o function.
See A {L e function for further description.
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7.11 Alarm relay 2 high setpoint

Display: R2H,
Range: Any display value or OF F
Default Value: OFF

Displays and sets the high setpoint value for alarm relay 2 which operates in the same manner as the A {H» function.
See R {H» function for further description.

7.12 Alarm relay 1 hysteresis (deadband)

Display: R HY
Range: O to 9999
Default Value: {8

Displays and sets the alarm relay hysteresis limit for relay 1. To set a relay hysteresis value go to the A {HY function
and use the &Y or & push buttons to set the value required then press [@ to accept this value. The hysteresis value is
common to both high and low setpoint values. The hysteresis value may be used to prevent too frequent operation of
the relay when the measured value is rising and falling around setpoint value. e.g. if A {HY is set to zero the alarm
will activate when the display value reaches the alarm setpoint (for high alarm) and will reset when the display value
falls below the setpoint, this can result in repeated on/off switching of the relay at around the setpoint value. The
hysteresis setting operates as follows: In the high alarm mode, once the alarm is activated the input must fall below
the setpoint value minus the hysteresis value to reset the alarm. e.g. if & {H» isto S8.0 and R {HY is set to 3.8 then
the setpoint output relay will activate once the display value goes to S8.8 or above and will reset when the display
value goes below 4 1.0 i.e. at 46.9 or below. In the low alarm mode, once the alarm is activated the input must rise
above the setpoint value plus the hysteresis value to reset the alarm. e.g. if A {La is to 280.0 and A {HY is set to

(0.0 then the alarm output relay will activate when the display value falls to 28.8 or below and will reset when the
display value goes above 38.81.e at 38. { or above. The hysteresis units are expressed in displayed engineering units.

Example:
If R iH isset to {8080 and AR {HY is set to {8 then relay 1 will activate when the display value is {88 or higher
and will reset at a display value of 8% or lower.

7.13 Alarm relay 2 hysteresis (deadband)

Display: A2HY
Range: O to R9°99
Default Value: {8

Displays and sets the alarm relay hysteresis limit for relay 2 which operates in the same manner as the R {HY
function. See R {HY function for further description.

7.14 Alarm relay 1 trip time

Display: R itk
Range: O to 9949.9
Default Value: O.80

Displays and sets the alarm trip time in seconds and tenths of seconds. The trip time is common for both alarm
high and low setpoint values. The trip time provides a time delay before the alarm relay will activate when an
alarm condition is present. The alarm condition must be present continuously for the whole trip time period before
the alarm will activate. If the input moves out of alarm condition during this period the timer will reset and the
full time delay will be restored. This trip time delay is useful for preventing an alarm trip due to short non critical
deviations from setpoint. The trip time is selectable over 8.8 to 9R9.] seconds. To set a trip time value go to the
R itk function and use the B¥ or & push buttons to set the value required then press [@ to accept this value.

Example:

If R {kk is set to 5.0 seconds then the display must indicate an alarm value for a full 5 seconds before relay 1 will
activate.
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7.15 Alarm relay 2 trip time

Display: A2kt
Range: D to ?949.9
Default Value: 8&.0

Displays and sets the alarm trip time in seconds and tenths of seconds for relay 2 and operates in the same manner
as the R {&k function. See A {kk for further description.

7.16 Alarm relay 1 reset time

Display: Rirt
Range: 0.0 to 9]19.%
Default Value: &.0

Displays and sets the alarm reset delay time in seconds and tenths of seconds. The reset time is common for both
alarm high and low setpoint values. With the alarm condition is removed the alarm relay will stay in its alarm
condition for the time selected as the reset time. If the input moves back into alarm condition during this period
the timer will reset and the full time delay will be restored. The reset time is selectable over 8.8 to FR9.9 seconds.
To set a reset time value go to the Rxr k& function and use the Borkd push buttons to set the value required then
press [@ to accept this value.

Example:
If R {rk is set to {8.0 seconds then the resetting of alarm relay 1 will be delayed by 10 seconds.

7.17 Alarm relay 2 reset time

Display: RZrt
Range: 0.0 to 9]19.%
Default Value: &.80

Displays and sets the alarm reset time in seconds and tenths of seconds for relay 2 and operates in the same manner
as A {rk function. See R i~k for further description.

7.18 Alarm relay 1 normally open/closed

Display: RinoorRinc
Range: RinoorRinc
Default Value: A {n.o

Displays and sets the setpoint alarm relay 1 action to normally open (de-energised) or normally closed (energised),
when no alarm condition is present. Since the relay will always open when power is removed a normally closed
alarm is often used to provide a power failure alarm indication. To set the alarm alarm for normally open or closed
go to the R {m.@ or A {m.e function and use the &Y or K push buttons to set the required operation then press [@
to accept this selection.

Example:
If set to R {n.o alarm relay 1 will be open circuit when the display is outside alarm condition and will be closed
(short circuit across terminals) when the display is in alarm condition.

7.19 Alarm relay 2 normally open/closed

Display: A2n.0 or Adn.c
Range: RZ2n.oor Adn.c
Default Value: AZn.a

Displays and sets the setpoint alarm relay 2 action to normally open (de-energised) or normally closed (energised)
and operates in the same manner as the R {n.o or A {n.e function. See R {n.a or A {n.e for further description.
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7.20 Preset value

Display: P.SEE
Range: Any display value
Default Value: &

A preset value can be entered at this function, for totaliser operation only. If a remote input (.} P function) or
(@ button (P.buk function) is programmed to P.SEE then operation of the remote input or [@ button will cause
the display to change to the preset value. Any change in input from this point will cause a variation above or below
the preset value. To set preset value go to the P.SEE function and use the B8 or K@ push buttons to set the value
required then press [@ to accept this value. Example:

With a display showing a value of S8 at a given input if the P.SEE function is set to 78 and the remote function
is set to P.SEE then once the remote input is activated the same input will now have a display value of 0.

7.21 Automatic display brightness adjustment

Display: br 9t Alko
Range: anor OFF
Default Value: OFF

Automatic display brightness adjustment. Not applicable unless the optional light sensor is fitted. The automatic
brightness adjustment uses the optional light sensor to gauge the required brightness level for the environment. The
high and low brightness limits are set at the b9k H} 3H and br 3k Lo functions described below. If the light
sensor is not fitted this function should be set to GF F.

7.22 Display brightness (manually set)

Display: br 9k
Range: {to 63
Default Value: &3

Seen only when br 3k AUk o is set to BFF. Displays and sets the digital display brightness. The display brightness
is selectable from ¢ to 83, where { = lowest intensity and 83 = highest intensity. This function is useful for
improving the display readability in dark areas or to reduce the power consumption of the instrument. See also the
dul L function 7.23. To set brightness level go to the br 3k function and use the B3 or & push buttons to set the

value required then press [@ to accept this value.

7.23 Display remote brightness switching

Display: dubl
Range: Oto b3
Default Value: {5

Displays and sets the level for remote input brightness switching, see .2 fiP function. When a remote input is set
to dul L the remote input can be used to switch between the display brightness level set by the br 3k function
7.22 and the display brightness set by the dub L function. The display dull level is selectable from 8 to &3, where
O = lowest intensity and 83 = highest intensity. This function is useful in reducing glare when the display needs
to be viewed in both light and dark ambient light levels. To set dull level go to the dub L function and use the 3
or & push buttons to set the value required then press [@ to accept this value.

Example:
With dubl L set to {5 and br 9k set to 63 and the .} P function set to duk L the display brightness will change
from the &3 level to {5 when a switch connected to the remote input terminals is activated.

7.24 Automatic display brightness adjustment - high level

Display: br St H} SH
Range: {to 63
Default Value: &3

Automatic brightness high level - seen only when br 3k RUEko is set to @n. The high brightness level sets the
maximum brightness which the automatic brightness control can achieve with 63 being the highest intensity.
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7.25 Automatic display brightness adjustment - low level

Display: brSt Lo
Range: ito 63
Default Value: O

Automatic brightness low level - seen only when br 3k RlUke is set to an. The high brightness level sets the
minimum brightness which the automatic brightness control can achieve with 63 being the highest intensity.

7.26 Display rounding

Display: drnd
Range: {to S800
Default Value: ¢

Displays and sets the display rounding value. This value may be set to 1 - 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. To set the display rounding value go to the drnd function and use the &3 or & push
buttons to set the required value then press [@ to accept this selection.

Example: If set to {8 the display values will change in multiples of 10 only i.e. display moves from {8 to 28 to
38 etc.

7.27 Digital filter

Display: FLEr
Range: Oto8
Default Value: &2

Displays and sets the digital filter value. Digital filtering uses a weighted average method of determining the display
value and is used for reducing display value variation due to short term interference. The digital filter range is
selectable from & to B, where 8§ = none and 8 = most filtering. Use B or B4 at the FLEF function to alter the
filter level if required. Note that the higher the filter setting the longer the display may take to reach its final value
when the input is changed, similarly the relay operation and any output options will be slowed down when the filter
setting is increased. To set the digital filter value go to the FLE~ function and use the B or & push buttons to
set the required value then press [@ to accept this selection.

7.28 Rate display decimal point selection

Display: FREE JCPE
Range: 8 to number of display digits minus 1
Default Value: &

Rate decimal point selection - only seen when FI E9 or bakh mode selected. Note: electromagnetic displays require
the decimal point to be mechanically fixed in position, the decimal point functions are included for use with serial
communications rather than display purposes. Displays and sets the decimal point position for the rate display. For
example selecting 8 will mean no decimal points (e.g. a display such as 25), 8. { means 1 decimal point place (e.g.
2.4), B.82 gives 2 decimal point places (e.g. 2.35) etc. The maximum number of decimal point places is one less
than the number of digits on the display e.g. a 4 digit display can have 3 decimal points, a 6 digit display can have
5 decimal points etc. Note: If the number of decimal points is altered then the display scaling figure (FREE SCLE)
will also be affected. Always check the scaling figure following a decimal point change and alter as required.

7.29 Rate input scale factor

Display: FREE D NPE
Range: Any display value
Default Value:

Rate input scale factor - only seen when FFER or bakh mode selected. Displays and sets the number of input
pulses to be used with the rate scale function to generate the display scaling. See examples later in this chapter and
formula below.
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7.30 Rate scale factor

Display: FREE STL
Range: Any display value
Default Value:

Rate scale factor - only seen when FITER or bakh mode selected. Displays and sets the scale factor to be used
with the rate input setting. See examples later in this chapter. Scale and input work together as follows:

Input frequency (Hz) x FREE SCL
FREE !} NPE

Display =

Note: if either the rate input or rate scale factor are set to 0 the scaling will be 1:1 i.e. a 1Hz input will give a
display of 1 i.e. it is assumed that there are no scaling factors.

Example: If an encoder sensing revolutions of a shaft puts out 20 pulses per revolution a FREE  fIPE of 20 and a
FREE STLE of 60 will give a display in RPM. Note as the display value is calculated from the ratio between f REE
P} IPE and FREE SCLE settings of FAEE } NPk =1 and FRAEE SCLE = 3 will give the same result.

7.31 Period display decimal point selection

Display: PErd dCPE
Range: O, 0.800.802 etc.
Default Value: &

Period decimal point selection - only seen when & SP function is set to PEFd. Note: electromagnetic displays
require the decimal point to be mechanically fixed in position, the decimal point functions are included for use with
serial communications rather than display purposes. Displays and sets the decimal point for the period display.
Note that the decimal point display is tied to the display range (d* SP ¥ 8E) function e.g. if the display range

function is set to 8.808.802 then the two decimal place setting will show up as 8.880.82 and one decimal place will

show as 8.80. {.

7.32 Period input scale factor

Display: PErd: NPt
Range: Any display value
Default Value: !

Period input scale factor - only seen when o SP function is set to PEI d. Displays and sets the number of time
period to be used with the period scale function to generate the display scaling. See examples later in this chapter
and formula below.

7.33 Period scale factor

Display: PErd SCL
Range: Any display value
Default Value:

Period scale factor - only seen when o SP function is set to PEF d. Displays and sets the scale factor to be used
with the period input setting. To calculate the display value the input frequency and hence the period of this input
needs to be known. Scale and input work together to produce a display as follows:

Input period (seconds) x PEFdS5LL
PErd: NPE

Display =

Note: the displayed value is also affected by the decimal point and display range settings.

7.34 Total display decimal point selection

Display: L0 JdOPE
Range: & to number of display digits minus 1
Default Value: &

Total decimal point selection - only seen when &8&! or bekh mode selected. Note: electromagnetic displays
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require the decimal point to be mechanically fixed in position, the decimal point functions are included for use
with serial communications rather than display purposes. Displays and sets the decimal point position for the total
display. For example selecting 8 will mean no decimal points (e.g. a display such as 25), 8. { means 1 decimal
point place (e.g. 2.4), 8.82 gives 2 decimal point places (e.g. €.35) etc. The maximum number of decimal point
places is one less than the number of digits on the display e.g. a 4 digit display can have 3 decimal points, a 6 digit
display can have 5 decimal points etc. Note: If the number of decimal points is altered then the display scaling
figure (Eok? SLLE) will also be affected. Always check the scaling figure following a decimal point change and
alter as required.

7.35 Total input scale factor

Display: 0L} NPE
Range: Any display value
Default Value:

Total input scale factor - only seen when £8&! or bakh mode selected. Displays and sets the number of input
pulses to be used with the total scale function to generate the display scaling. See examples which follow and the
formula below.

7.36 Total scale factor

Display: O SCL
Range: Any display value
Default Value:

Total scale factor - only seen when £8k? or bakh mode selected. Displays and sets the scale factor to be used
with the total input setting. Scale and input work together to produce a display as follows:

Input pul t Total l
New total — Old total + ( nput pulses counted x Total Sca e)

Total Input

7.37 Truncation

Display: Erne
Range: onor OFF
Default Value: OFF

Totaliser truncation - only seen when Eakl or bokh mode selected. When set to OF F the display will round up

to the nearest total value. When set to on the display will not round up. For example with Eakl ? fIPE set to (O

and okl SELE set to { (i.e. 10 pulses for 1 count) and with the display just reset to zero if truncation is BFF

then after 6 input pulses the display will round up to show { With truncation set to anm the display will not show
{ until the full 10 input pulses have been received.

7.38 Grand total

Display: S.tot
Range: NONE. For, FEU, POS, NES or RS
Default Value: nRONE

Grand total operating mode - By using the B8 or & pushbutton the display may be toggled between a total or a
grand total display (or between rate, total and grand total in bath mode). The display will briefly show either
FREE, kok!} or Skok to indicate what the following total display is showing. To reset the grand total the remote

input must be set to 9 Sk, see the £} AP function. Six modes of grand total display are provided namely:

NONE - no grand total display
For - Forward

FEU - Reverse

P85S - Positive

NESY - Negative

RbS - Absolute
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Mode | Up Count Down Count

non No effect No effect

For The grand total will increase with each up count | The grand total will decrease with each down count
input pulse. The grand total can show positive and | input pulse. The grand total can show positive and
negative totals. negative totals.

FEY The grand total will decrease with each up count | The grand total will increase with each down count
input pulse. The grand total can show both positive | input pulse. The grand total can show both positive
and negative totals. and negative totals.

POS The grand total will increase with each up count | The grand total will not register any down count in-
input pulse. The grand total display cannot go neg- | puts i.e. the grand total will not change when down
ative. count only inputs are present. The grand total dis-

play cannot go negative.

nES The grand total will not register any up count in- | The grand total will increase with each down count
puts i.e. the grand total will not change when up | input pulse. The grand total display cannot go neg-
count only inputs are present. The grand total dis- | ative.
play cannot go negative.

AbS The grand total will increase with any input pulse | The grand total will increase with any input pulse
whether up or down count. The grand total display | whether up or down count. The grand total display
cannot go negative. cannot go negative.

These modes allow a choice of how the grand total will be displayed. The total may be switched between up and
down count via the “SET” input and the 5! 1P function. Ensure that the “SET” link is in before attempting to
use this input to change count direction. The following table illustrates each mode of operation.

7.39 Frequency range

Display:
Range:

Default Value:

Frequency range - Displays and sets the frequency input range.

Freaq rnge
LaF. H» F, RUSE or F.AUS
M, F

Select L afF if the input frequency is likely to be lower than 4Hz and not greater than 1kHz.

Select H? F for frequencies with a minimum input frequency of 3Hz or higher (maximum input frequency is 100kHz).

Note that the period display (in bekh or FIER modes) will only be accessible when the frequency range is
set to La F and hence the input frequency must not be above 1kHz.

Select AUIE for an averaged display. The averaged display allows the input rate to be averaged over a period
of seconds set by the AUSE SELS function. An averaged display is particularly useful when the input is
irregular. By averaging the pulses over a period of time the display will give a more stable reading for these
irregular pulses.

Select ©.AUY for a “rolling averaged” display (note the filter FL&r function is not available when this mode
is selected). The rolling average allows the frequency/rate reading to be averaged over a period set by the
RAUTJE SELS function but this average is taken over a programmable number of counts set at the RUFE Tnk
function. For example if the with the FIrERFIYE function set to F.AUI (rolling average), the RUSE SELS
function set to 388 (300 seconds or 5 minutes) and the AUYSE Tnk (average count) function set to 12 the
display will be averaged and updated every 5 minutes with each new update showing not the average of the
last 5 minutes but the average of the last 12 x 5 minute (1 hour) time periods.

For this example starting with a zero display a steady input scaled to read 1200 per hour would read 100 after
the first 5 minutes, 200 after the second 5 minutes etc. up to 1200 after 1 hour (12 x 5 minutes). Beyond this
time the display will update every 5 minutes showing the average over the last 12 x 5 minute time periods.
The rate will be zeroed when the display is switched off of if the input stops for a sufficient time to allow the
rate to fall to zero.
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7.40 Fast update

Display: FRSE UPdE
Range: an or OFF
Default Value: &OFF

Seen only when SEE OPET is set to FFER and FIER FNSE set to H F. With FRSE UPdE set to OFF the
relay updates will take place approximately twice per second. With FRSE UPdE set to on the relay updates will
take place approximately six times per second.

7.41 Input edge

Display: } NPt EJSE
Range: T} SE or FRLL
Default Value: I} SE

-

Displays and sets the pulse input edge on which triggering will occur. If set to £# SE then the rising edge of the
input pulse will trigger the input. If set to FALL then the falling edge of the input pulse will trigger the input. This
function can be useful if one of the edges provides a better switching input than the other e.g. if there is a long rise
time in the pulse input but a sharp fall time then select FRLL as this will give a more definite pulse transition.

7.42 Display rate or period

Display: d: SP

Range: FREE or PEld

Default Value: FREE
Period or rate display - This function is only seen when the FITER F1SE function is set to Laf. When using the
L oF range the user has the option of displaying either the rate of the input or the period of the input. Select

FREE for a rate display in Hz. Select PErd for a period display (display format is determined by the display range
function (d? SPFI9E) and the decimal point setting).

7.43 Period display range

Display: d! SP I'NSE
Range: 0, 0,01 0020 0.00.02
Default Value: &

Period display range - Sets the display range when PEV d is chosen as the default display at the & SP function
(FFEQIIZE must also be set to La F to see this function). Note: on electromagnetic display types the decimal
point position must be mechanically fixed.

The & option allows a display in seconds. The 8.8 { option allows a display in minutes and seconds and the 8.808.82

option allows a display in hours.mins.secs (5 and 6 digit displays only). The 8.8 option is available only on 4 digit
displays.

The display units and scaling will now depend on the PEf ddfPE, PEld!} NPE and PEFrdSELE settings e.g.
the display can be scaled to give a reading which is ten times the real period if required.

Examples below show how a 2Hz input (0.5 sec or 500mS period) is affected by the d? SPFR3E, PErddEPE and
PEIdSLCLE functions. Examples are shown for a 6 digit display type instrument.

d) SP rRgE PErd dCPE PErd: NPt PErd SCLE Value displayed
] ] ! { T

o o i g {000

] ] { 0 =THHH

] 0.003 { 8,000 8.5800

0.0 .00 { .00 THHEH
0.00.02 0.00.02 { 0.00.0 ¢ 0.05.00
0.00.02 0.00.02 i 0.0.00 0.50.00
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With the PEF

» M

} TIPE function set to

(Talxlx]

can now be made to show hours minutes and seconds. The table below gives some examples.

{8080 the display will time in seconds rather than milli seconds. The display

d) SPIN9E | PErd dfPE | PEld ! NPt | PErd SCLE | Actual Period | Value displayed
0.08.0¢2 0.00.02 {000 0.0L.ot 1m 15sec 80,0115
0.00.0 0.00.0 {000 0.00.o ¢ 2h 12m 30sec | 2. {2.30

7.44 Rate display time out

touk SELS
Range: {or 2979
Default Value: {

Display:

Only seen if La F is selected under the FFERFMIFE function. Displays and sets the time out in seconds when
using the low frequency (La F) range. The timeout allows very low frequency inputs to be used without the display
reverting to zero between samples. If no input pulses are received the display holds the previous display value for
the time out period. If a pulse is received during this time the display will update. If no pulses are received or the
input period exceeds the time out value set then the display will indicate 8 if displaying rate or =ar = if displaying
period.

7.45 Average display seconds

RUSE SELS
Range: {or 9999
Default Value: {

Display:

Only seen if RAUIE or .ALUSIs selected under the FITES[TATE function. Displays and sets the number of seconds
over which the rate should be averaged when using the low frequency (L a F) range. The rate display will not update
until the end of the average seconds time. This function allows the user to select a display update rate most suitable
for applications in which the rate input may be irregular.

7.46 Average display counts

RUSE cntk
Range: {or 30
Default Value: {

Display:

Only seen if £.AUYT is selected at the FFERTAFE function. Sets the number of time periods counted over which
the rolling average display will be calculated. For example if the RUIE SELS is set to 8O and the RUIE enk is
set to {0 then the rolling average displayed will be the average of the last ten 88 second averaged periods.

7.47 Remote input function
Display: I
Range: NONE, PHLD, d.HLD, Hy , Lo, H) Lo, 2EF D, SP.ARc, No.Re, &) SP, dull, 9.-5k or
Sk8P
Default Value: RGRE

Terminals labelled KEY and GND are the remote input terminals. When these terminals are short circuited, via
a pushbutton or keyswitch the instrument will perform the selected remote input function. A message will flash
to indicate which function has been selected when the remote input pins are short circuited. The remote input
functions are as follows:

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.
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H» - peak memory. The peak value stored in memory will be displayed if the remote input pins are short circuited,
if the short circuit is momentary then the display will return to normal measurement after 20 seconds. If the
short circuit is held for 1 to 2 seconds then the memory will be cleared.

Lo - valley memory. The minimum value stored in memory will be displayed. Otherwise operates in the same
manner as the H» function.

H» Lo - toggle between H» and L e 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. P H» or P Le will flash before each
display to give an indication of display type. If the short circuit is held for 1 to 2 seconds then the memory
will be cleared.

2E D - zero the display. The total will be reset when the remote input is short circuited. If the e.~ Sk function
is set to 2E¥ & then the display will zero when reset. If the e.~ Sk function is set to P.SEE then the display
will go to the preset value when reset. This function is not applicable to rate or period displays.

SP.Rc - setpoint access only. This blocks access to any functions except the alarm setpoint functions unless the
remote input pins are short circuited or entry is made via £RL mode.

fla.Rec - no access. This blocks access to all functions unless the remote input pins are short circuited or entry is
made via £RL mode.

d? SP - display toggle. With the SE& BPES function set to both this function will cause the display to toggle from
the default display to the alternate display when the remote input pins are short circuited i.e allows toggling
between the rate and total display. When the alternate display is being viewed a message will flash every 8
seconds to indicate that the alternate display is being shown e.g. if rate is the alternate display the message
FREE will be seen momentarily once every 8 seconds whilst the display is showing rate.

dubl L - display brightness control. The remote input can be used to change the display brightness. When this
mode is selected the display brightness can be switched, via the remote input, between the brightness level set
at the br 3k function and the brightness level set at the dubl L function. Not applicable to electromagnetic
displays.

8.~ 5t - grand total reset. This mode allows the remote input to be used as a reset input for the grand total seen
in the Eok?! and boakh modes.

S OP - totiser inhibit - the total display value will be held and any input pulses ignored whilst the remote input
is short circuited. Not applicable to rate display.

7.48 [@ button function

Jbuk
one
(5]

Range: T
Default Value: NONE

Display:

20

M, La, H La, 2EFD, o SP, FUNC or 9.~ 5k

-
-,

)

The [@ button may be set to operate one chosen special function. This button is located on the main circuit board
(remote pushbuttons optionally available). With some functions, to prevent accidental operation, the [@ button
must be held pressed for 2-3 seconds before the function will operate. If both the remote input and [@ button
function are operated simultaneously the [@ button will override the remote input. The available functions, except
for FUNL  are as described in the 7.2 NP function above. The FUNL function is used only in totalising and can be
used to adjust the preset value. When set to FURE the message P.SEE will appear when the [@ button is pressed.
The operator can then adjust the preset via the B8 or & button, [@ is then pressed to accept the change. A message
End will be seen when the new preset value is accepted. When the total is next reset the display will reset to the
new preset value if the e.~ S& function is set to P.SEE.

7.49 Access mode

Display: RELC
Range: OFF ERSY NONE or ALL
Default Value: OFF

The access mode function RCES has four possible settings namely OFF  ERSY NONE and ALL. If set to BFF
the mode function has no effect on alarm relay operation. If set to ERSY the “easy alarm access” mode will be
activated, see page 26. If set to FIBNE there will be no access to any functions via FUMLT mode, entry via £RL
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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 FUNEL mode.

7.50 Setpoint access mode

Display: SPRC
Range: R{RAR -2 ectc
Default Value: A ¢
Setpoint access - sets the access via FUNL mode and “easy alarm access” mode to the alarm relay setpoints. The
following choices are available:

R { - Allows setpoint access to alarm 1 only.

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

R {-3 - Allows setpoint access to alarms 1,2 and 3 etc. up to the maximum number of relays fitted.

The remote input function (.2 f1P) must be set to SP.RL for this function to operate. Note: Ounly the setpoints
which have been given a value will be accessible e.g. if A {Hy is set to OFF then there will be no access to the
R H, function when SPRL is used.

7.51 Alarm relay 1 operation mode

Display: Rirk RILEL Oor R LPS
Range: Rirk, RikLOr RILPS
Default Value: R iLrk

This function is used to set the operation mode for relay 1. Choices available depend on the SEE OPEF function
setting. With SEk BPETF set to bakh mode alarm relay 1 can be set to operate as either a standard setpoint
relay operating from rate when R Lrk is selected or total when R LEL is selected or as a totliser “pass value” relay
when A LP5 is selected. In okl mode R LEL or R LPS5S may be selected. In FITER mode this function will not
appear.

With R &k or R LEL selected relay 1 will operate from the high and/or low setpoints (R {H» and R {L o) and
values for hysteresis, trip time, reset time, normally open/normally closed operation and setpoint or trailing alarms
can also be set. The pass functions R {PS and R Pk will not be seen if the A LkL or A L& mode is selected.
With R {P5 selected relay 1 will operate on a pass value i.e. it will operate on multiples of the R {PS value set.
The setpoint functions R e, R H R HY Rk R ik, R ISP/R L will not be seen if the A {PS mode is
selected.

7.52 Alarm relay 2 operation mode

Display: R2.rk, R2.EL or R2.PS
Range: R2.rk, R2.EL or R2.PS
Default Value: RZ2.rt

Operates in the same manner as A L&, R LEL or R L PS5 but sets the operation mode for relay 2. Refer to the
Rirk R LEL or R LPS function for further description.

7.53 Low overrange visual warning limit value

Display: Lo d! SP
Range: Any display value or GF F
Default Value: OFF

Low overrange limit value - the display can be set to show an overrange message if the display value falls below the
Lo d! SP setting. For example if Lo d} SP is set to S8 then once the display reading falls below S8 the message
-or - will flash on and off or the display value will flash on and off instead of the normal display units (see d? SP
function 7.55). This message can be used to alert operators to the presence of an input which is below the low limit.
If this function is not required it should be set to @FF by pressing the B¥ and & buttons simultaneously at this
function.
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7.54 High overrange visual warning limit value

Display: H) SH d! 5P
Range: Any display value or OF F
Default Value: OFF

High overrange limit value - the display can be set to show an overrange message if the display value rises above
the H} 9H d? SP setting. For example if H} GH o} SP is set to {8880 then once the display reading rises above
{8000 the message -ar - will flash on and off or the display value will flash on and off instead of the normal display
units (see d¥ SP function 7.55). This message can be used to alert operators to the presence of an input which is
above the high limit. If this function is not required it should be set to GFF by pressing the B8 and & buttons
simultaneously at this function.

7.55 Display visual warning flashing mode

Display: d: SP
Range: FLSHor -ar -
Default Value: FLSH

Display overrange warning flashing mode - this function is used in conjunction with the Lo d? SP and H} GH d° SP
functions. The d? SP function can be set to FLSH or -ar -. If the display warning value set at the Lo g} SP or
H} 9H d! SP function is exceeded and the d¢ SP function is set to FLSH then the display value will flash on and
off every second as a visual warning. If the display warning value set at the La d} SP or H} 3H o} SP function is
exceeded and the d! SP function is set to =ar = then the -ar - message will flash on and off once a second as a
visual warning. The warning flashes will cease and the normal display value will be seen when the value displayed
is higher than the low limit and lower than the high limit.

7.56 SET terminal input function

e

P
Range: Loor v Sh
Default Value: h» Sh

Display: S.

Sets, in conjunction with the SET terminal input, the count up/down operation of the totaliser. The totaliser
may be made to count up or count down via this function and if required made to toggle between up and down
count mode using an external contact closure between SET and GND terminals. The 5.2 fiP function and the SET
terminal input connection may be used in one of the modes shown in the table below.

5.} NP Setting | SET terminal Operation mode
Lo Open i.e. no connection to SET terminal Count down

Lo Closed i.e. SET terminal shorted to GND terminal Count up

h Sh Open i.e. not connection to SET terminal Count up

h Sh Closed i.e. SET terminal shorted to GND terminal Count down

7.57 Totaliser counter reset value

Display: c.rSk
Range: 2EF D or PSEE
Default Value: 2EFQ

The reset terminal operation can be programmed to cause the display to reset to either zero or the selected preset
value. Choose either 2E7 0 or PSEE to select the required operation. PSEE is most commonly selected when the
display is required to count down (5.% 1P set to L o) from a preset value.
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7.58 Totaliser counter reset signal

Display: c.rSk
Range: Lo, LoE H or H» E
Default Value: Lo

Allows selection of reset level or edge to force a counter reset. If set to La a low input level or closed switch on the
reset terminal will force a reset, the display will continuously reset whilst the input is low. If set to H» a high input
level or open switch on the reset terminal will force a reset, the display will continuously reset whilst the reset line
is high. If set to Lo & then a falling edge or switch closure on the reset terminal will force a reset. If set to H» E
then a rising edge or switch opening on the reset terminal will force a reset.

7.59 Totaliser counter reset value
Display: cnkr FSE
Range: Any display value
Default Value: O

The counter reset value function allows a number to be set at which the display will automatically reset. The
automatic counter reset function can be disabled by setting the function to &. This function is only applicable to
upward counting applications i.e. the total is increasing. For example if emkr ISk is set to {880 and .~ Sk is set
to 27 8 then when the display value reaches % the next input pulse will cause the instrument to automatically
reset to 8. If the emkr ©Sk function is set to & then the display will not automatically reset and when the count
has gone below the display limit the overrange warning message -ar = will be seen. The only way to clear the
overrange message is to reset the display.

7.60 Alarm 1 high reset

Display: R 'Skt
Range: on or OFF
Default Value: OFF

Applies to relay 1 only. The alarm 1 high reset function allows the alarm operation to also cause an automatic
total display reset. If the alarm mode is set to total (R {kL) then when the display value reaches the value set at
R Hy the relay will operate momentarily (the duration of the relay pulse can be extended via the R &~k function
if required). If the alarm mode is set to pass (R {P5) then the display will reset when the display value reaches
the pass value (set at A #PS) and the relay will activate and will remain activated for the time set at the R Pk
function.

7.61 Power on reset

Display: .On 'Stk
Range: OFF or on

Default Value: OFF

This function is seen only when the S&& OPEF function is set to either okl or bokh. The power on reset
function when set to @n will cause the total value in memory to be reset each time the display is powered up.
The reset will cause the display to either go to zero or to the preset value depending on the setting of the e.r Sk
function. If this function is set to 8FF then the power up will have no effect on the total. No matter what the
setting the display can still be reset in the usual manner via the reset input or remote input or [@ button 2EFQ
functions.

7.62 Default display

Display: dF & o SP
Range: FREE, PEld or tok!
Default Value: T REE

Seen only in bath mode. Sets the display default to either total or rate (or period if d? SP is set to PEF d). The
display will always revert to the default display on power up but can be forced to the alternate display via the [&@
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button or remote input (see P.buwk and .} P functions). If the alternate display is being viewed an identifier will

flash briefly every 8 seconds approx. e.g. if the rate is the default display and the display is now toggled to show
total the message Eak} will flash briefly every 8 seconds.

7.63 Set display operation

Display: SEL OPEr
Range: S.Prd, PEld, FI'EQ, okl or both
Default Value: FFESR

Displays and sets the selected operating mode, e.g. select Eakl for totaliser operation. Options are:
5.Prd - Not applicable to this instruction manual

PE! d - Not applicable to this instruction manual

bokh - Frequency and total - allows toggling between rate and total display

tokl - Total/counter display

FIENQ - Frequency /rate display

7.64 Baud rate for optional serial communications

Display: bRUL ~REE
Range: 3800.8800. ¢
Default Value: 9880

Set baud rate - seen only with serial output option. Select from 388 .688. (2080 .2400 . 4880 |/6880. i1R.2 or
38.4 baud. Refer to Chapter 8, page 49 .

200 .2400 . 4800 9600 . 7.2 or 38.M

7.65 Parity for optional serial communications

Display: Prid
Range: NONE EVUEN or odd
Default Value: RGN

Set parity - seen only with serial output option. Select parity check to either NOME, EUEN or add. Refer to
Chapter 8, page 49 .

7.66 Output mode for optional serial communications

Display: 0.Put
Range: dl SP . Lonk POLL RbuSor Abub
Default Value: Lontk

Set serial interface mode - seen only with serial output option. Refer to Chapter 8, page 49 . Allows user to select
the serial interface operation as follows:

dr» SP - sends image data from the display without conversion to ASCII.
font - sends ASCII form of display data at a rate typically 90% of the sample rate.

BLL - controlled by computer or PLC as host. Host sends command via RS232/485 and instrument responds as
requested.
A.bwuS - is a special communications mode used with Windows compatible optional PC download software. Refer
to the user manual supplied with this optional software.

A.bu'S - Modbus RTU protocol.
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7.67 Instrument address for optional serial communications

Display: Rddr
Range: Oto 31
Default Value: O

Set unit address for polled (PBLL) mode (8 to 3 {)) - seen only with serial output option. 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) is address 10. Refer to Chapter 8, page 49 .

7.68 Serial communications type

Display: SEFr. {EYPE
Range: RONE 232 or F48S
Default Value: NONE

Selects the serial output communications type from: fIGMRE for no serial output, 232 for RS232 output or £48S

for RS485 output. Note that the serial output is optional and factory configured with the hardware for one particular
type of output i.e. if fitted with RS232 hardware then both the SEf. { EYPE and the hardware must be changed
to convert to RS485.

7.69 Serial port 2 type

Display: SEr.2 EYPE
Range: no
Default Value: NONE

Not applicable to this instrument, leave setting at fTQNAE.

7.70 Returning to normal measure mode

When the calibration has been completed it is advisable to return the instrument to the normal mode (where
calibration functions are less likely to be tampered with). To return to normal mode, turn off power to the instrument,
wait a few seconds and then restore power.

7.71 Ratemeter setup examples

The rate input factor must always be a whole number but the rate scale factor may have decimal points if decimal
points are used in the display. The formula for the rate display is:

Input frequency (Hz) x Rate Scale
Rate Input

Display =

Example - Low frequency input rate display
A transducer is being used to give one pulse out for every bottle passing a point on a track. The display is required
to show bottles per minute. The number of bottles passing can be as low as one every five seconds up to two per
second. No decimal points or alarm functions are required. The ¥ REE ? NPk value will be { and the FAREE SCL
value will be 88 i.e. 1 bottle per second = 60 bottles per minute. The procedure is as follows:

1. Follow the procedure shown on page 24 to enter the setup functions via £RL mode.

2. Step through the functions by pressing and releasing [@ until the £ REE ! NPE function is seen.

3. Use the &8 or & push button to change the setting to {.

4. Press [@, the function £ REE SLLE will appear followed by the previous input value.

5. Use the B8 or K@ push button to change the setting to 3.
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Press [@, the function FIEQ FA9E will appear followed by the previous input value.
Use the B8 or K push button to change the setting to La F.

Step through the functions by pressing and releasing [@ until the k.ewk SELS function is seen.

© »® 3 o

Use the &8 or & push button to change the setting to a value greater than § seconds e.g. B.

10. Press [@ to accept the change then either press [@ to exit of continue pressing and releasing [@ until the FURL
£ nd message is seen and the unit returns to normal measure mode.

Example - Low frequency input averaged rate display

In applications similar to the bottles/minute one above where the input rate is irregular it is sometimes preferable
to show an averaged rate display. The averaged display will update at the end of the averaged period, set at the
RYUSE SELS function and will therefore show less short term variation in the rate figure. To use the average mode
the FITEQ] F'N8E function must be set to RUIE. Example - RPM display

A proximity sensor connected to a flywheel produces 20 pulses per revolution. The instrument is required to display
in RPM with 1 decimal point place. The standard setpoint relay is required to close if the RPM figure falls below
518.5 or goes above 600.0 with a hysteresis of 20.0 RPM. Note that the first setting which needs to be altered is
the decimal point position. The alarm settings will therefore come after the other settings in this example. In this
example 20 pulses per second would equal 1 revolution /sec which equals 60 RPM. The kak? ! NPE figure and
tok?! SELLE figure could be 28 and &8.8 respectively but we will use { and 3.8 since they give the same ratio

and hence will give the same reading on the display.

1. Follow the procedure shown on page 24 to enter the setup functions via £RL mode.
2. Step through the functions by pressing and releasing [@ until the FAEE JLPE function is seen.

Use the B8 or K push button to change the setting to 8. {.

L

Press [@, the function £ RAEE ¢ NPE will appear followed by the previous input value.
Use the B8 or K push button to alter the previous input value to the new input value of {.
Press [@, the function FAEE SCLE will appear followed by the previous scale value.

Use the B8 or M push button to alter the previous scale value to the new scale value of 3.0.

® N o o

Press [@ to accept the change then either press [@ to exit of continue pressing and releasing [@ until the FUREL
E nd message is seen and the unit returns to normal measure mode.

9. Follow the procedure shown on page 24 to enter the setup functions via FUIL mode.
10. The first function is A {L & this will be seen followed by the previous low alarm setting.
11. Use the B8 or & push button to change the AlLo setting to § {8.5. Press [@ to accept the change.
12. Press [@, the function A H will appear followed by the setpoint value.
13. Use the B8 or K push button to alter the previous setpoint value to the new setpoint value of 538.0.
14. Press [@, the function A {HY will appear followed by the previous hysteresis value.
15. Use the B8 or & push button to alter the previous hysteresis value to the new hysteresis value of 28.0.
16. Step through the functions by pressing and releasing [@ until the A {n.a/R fn.e function is seen.
17. Use the B8 or & push button to change the setting to A {m.e (normally open operation).
18. Press [@ to accept the change then either press [@ to exit of continue pressing and releasing [@ until the FURL

£ nd message is seen and the unit returns to normal measure mode.

Example - Flow rate display

See previous examples for detailed steps showing how to alter functions. Flowmeters produce an output frequency
proportional to the rate of flow the scaling is calculated using information provided by the manufacturer or from
test results. e.g.: A turbine produces 767 pulses per litre

e to display litres/minute set FREE } Pk to 16T and FALE SCLE to BO.
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e to display litres/hour set FREE } NPk to 76T and FREE STLE to 3600.

e to display kilolitres/hour set FREE } Pk to 1680 and FREE SLLE to 36.

Example - Flow rate display from a Rota pulse flowmeter

In some applications the number of pulses per litre is not known but the number of pulses per metre flow of liquid is
given. The number of pulses per litre would then be calculated from the area of the pipe being used. The example
below shows how scaling factors can be calculated for this type of application. The “Rota pulse” paddle wheel flow
meter (this sensor model is commonly used as an input to this display) outputs 45.6 pulses per metre flow of liquid
in a pipe. In this example we will assume that the pipe internal diameter is 50mm (25mm or 0.025m radius). The
steps to calculate the scaling of the meter for this example are as follows:

1. Calculate the area of the pipe in square metres:

2. Calculate the volume of a 1m length of pipe:

3. For every 45.6 pulses we therefore have 0.00196 cubic metres of liquid or 1.96 litres of liquid (there are 1000
litres in one cubic metre). For a litres/sec display we could therefore have scaling factors of FREE } NPk =
4560 and FRAEE SCLE = 196.

The table which follows shows typical scaling factors for this.

Note that the examples can be reduced to smaller numbers if the ratio between the two numbers are the same e.g.
in the case of the Litres/hour scaling for a 150mm pipe the FREE } TPk = 456 and FRAELE SCLE = 537200
can be reduced to FREE ! NMPE = {Fand FREE SELE = 26558 (both sides divided by 24). This reduction will
allow scaling on a 5 digit display whereas the previous scaling required a 6 digit display.

Ratemeter Scaling Factors

Int.

Dia. Litres/second Litres/minute Litres/hour m? /hour

25mm FREE } NPE=M580 | FRAELE ! NPE= 456 FREE } NPE=M5E FREE! NPE=458600
FAEE SCLE=MY FREE SCLE=295 FREE SCLE= 17640 FREESCLE= 1764

40mm FRAEE ! NPE=45B0 | MREE } NPE= 4586 FREE } NPE=M556 FREE } NPE=MSE
FREE STCLE= 126 FREE SCLE=T56 FREE SCLE=45360 FREE SCLE=MS

50mm FREE } NPE=45B0 | MRLE ! NPE =456 FREE } NPE=M56 FREE } NPE=M56
FRELE SCLE= (96 FREE SCLE=1 17 FREE SCLE=T0S6E0 FREE SCLE="T1

80mm FREE ) NPE=MS80 | FAELE ! NPE= 456 FREE } NPE=MSE FREE } NPE=MS5E
FAEE SCLE=503 FREE SCLE=30 8 FREE SCLE=1B1080 | FAREE SCLE=18 1

100mm | FREE ! NPE=YSE0 | FREE ! NPE= 455 FREE } NPE=M56 FREE } NPE=MSE
FRAEE SCLE="8S FREE SCLE=MTD FRAEE SCLE=282600 | FALE SCLE=28!

150mm | FREE ! NPE=M56 FREE } NPE= 456 FREE } NPE=MS556 FREE } NPE=M56
FRAEE SCLE=1T1T FREE SCLE= 10620 | FREE SCLE=637200 | rRALE SCLE=63"

Example - Period display in rate mode

If LaF is selected at the FIFER FA9E function then there is an option to display either the period or frequency
of the incoming pulses. At the o SP function select the PEf d option to display period. For example a display
showing seconds to two decimal places (seconds and hundredths of seconds) is required for the input. The settings
required for this display are:

e PEIrd dCPE set to 8.0¢2

e PEId} NPE set to {000 (one thousand milli seconds i.e. 1 second)

e PEId SCLE set to L80 i.e. every one thousand milli seconds will cause a display of 88
o FFEQIN9E set to LaF

o d! SP set to PEld

o d! SPINSE setto O

e touk SELS set to a value higher than the lowest input period e.g. if the lowest input period is going to be
10 seconds the k.ouk SELS function could be set to 5 seconds

In the example above the display could be changed to show minutes. seconds and hundredths of seconds by changing
the &t SP ' N8E function to 8.0 &
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7.72 'Totaliser setup examples

Example - Flow totalising

Flow meters produce output pulses which may be counted and scaled to give the total flow. The number of pulses
produced per litre, kilolitre etc. may be determined using the information provided by the manufacturer or from
test results. The flow total scaling may be configured as follows:

Example - Flowmeter totalising

A flowmeter produces 56 pulses per litre. The display us required to show total litres with 1 decimal point place.
The procedure is as follows.

e

®© N o

. Follow the procedure shown on page 24 to enter the setup functions via £RL mode.

Step through the functions by pressing and releasing [@ until the kak! dLPE function is seen followed by
the previous decimal point setting.

Use the &8 or & push button to change the Eak! dLPE setting to 8. {. Press [@ to accept the change.

Step through the functions by pressing and releasing [@ until the Eek? ! PE function followed by the
previous input value is seen.

Use the B8 or K push button to alter the previous input value to the new input value of 56.
Press [@, the function Eek?! SLCLE will appear followed by the previous scale value.
Use the &Y or 4 push button to alter the previous scale value to the new scale value of 1.

I X1 5]

Press [@ to accept the change then either press [@ to exit of continue pressing and releasing [@ until the FUNL
£ nd message is seen and the display returns to normal measurement mode.

Example - Rotapulse totalising

Example - A Rota pulse paddle wheel flowmeter (this sensor model is commonly used as an input to the rateme-
ter/totaliser) gives 45.6 pulses per metre flow of liquid. The flowmeter is places in a 100mm pipe. The LD is
required to display kilolitres to 3 decimal places. An alarm relay closure is required when a total of 53.000 kilolitres
is reached.

10.

. Follow the procedure shown on page 24 to enter the setup functions via £RL mode.

Step through the functions by pressing and releasing [@ until the A {4 function is seen followed by the
previous high alarm setting.

Use the &8 or & push button to change the 8 {4, setting to §3.888. Press [@ to accept the change. Note:
we will not deal with this here but in practice you will also need to consider alarm hysteresis, trip time, reset
time and normally open/normally closed operation of this relay, refer to the explanations earlier chapter for
further details.

Step through the functions by pressing and releasing [@ until the kak! dCPE function is seen followed by
the previous decimal point setting.

Use the B8 or & push button to change the kak?! dLPE setting to 8.883. Press [@ to accept the change.

Step through the functions by pressing and releasing [@ until the Eok? ! f1PE function followed by the
previous input value is seen.

Use the B8 or & push button to alter the previous input value to the new input value of {888. See calculation
below.

Press [@, the function Eek! SLLE will appear followed by the previous scale value.

Use the &8 or K push button to alter the previous scale value to the new scale value of 8. 2. See calculation
below.

Press [@ to accept the change then either press I3 to exit of continue pressing and releasing @ until the Func
End message is seen and the display returns to normal measurement mode. Calculating the input and scaling
figures for the above Rota pulse example. We know that there are 45.6 pulses per meter flow of liquid and that
the pipe is 100mm (0.1 metres) in diameter (0.05 metre radius). From the pipe diameter we can work out the
area in metres squared and the volume in metres cubed of a 1 metre section. From the volume we can find the
number of litres in the 1 metre section and hence the number of kilolitres in this section. We will then know
that 45.6 pulses represents this number of kilolitres and hence we can work out the display scaling factors.
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The volume of a 1 metre length is: Since there are 1000 litres in one cubic meter we can find the number of litres
in this one metre length of pipe:

If there are 7.85 litres per metre length and there are 45.6 pulses per metre length then each pulse represents 0.172
litres (from 7.85 divided by 45.6) or 0.000172 kilolitres. If we had enough decimal point places we could use a kak?
} NPE factor or 1 and a kek? SLLE factor of 8.8088 172 to give a display in kilolitres. Since we require 3 decimal
places only then multiplying both figures by 1000 will give the same scaling result and figures of: Eak? NPk =
{080 and kok? SCLE = 8. (72. It is the ratio between kak? } 1Pk and kak?! SLLE which determines the
scaling factor and so there are many input and scale figures which are equally valid e.g. Eak? } NPk = {0000
and Eak? SCLE = {7.2 would give the same display scaling as would Eak? ! NPk = 58 {4 and kok? STLE

= { The table below shows Rota pulse scaling figures for typical pipe diameters:-

Totaliser Scaling Factors
Internal Diameter Litres Kilolitres or m?
25mm tok! ! NPE=928%96 kak! } NPE= 92896
tok? SCLE= 00D tok? SCLE=
40mm kok! } NMPE=36287 tok! } NPEe= 36287
kok! SCLE= 11000 kok! SCLE=!
50mm kok! } NPE=23224 tok! } NPE =23224
tok? SCLE=I!BCO tok? SCLE=
80mm kok! } NPE=[072 kak! } NPE= Q072
tok? SCLE= DGO tok? SCLE=
100mm kok! } NPL=S8B06 kak! } NPE= SBO6
kok! SCLE= 1000 kok! SCLE=!
150mm tok! !} NPEL=2580 tok! )} NPE= 2580
kok! SCLE= 11000 tok! SCLE=!

Example - Up counting

An encoder is connected to a shaft. The encoder puts out 1000 pulses per revolution. The encoder is connected to
a threaded shaft. The totaliser is to show the distance travelled by an object connected to the shaft. The object
travels a distance of 2.5 mm per revolution of the shaft i.e. 1000 pulses = 2.5 mm travel or 400 pulses = 1 mm
travel. The measurement is to be in metres with 3 decimal points to give a resolution in mm.

1. Follow the procedure shown on page 24 to enter the setup functions via £RL mode.

2. Step through the functions by pressing and releasing [@ until the Eak? dLPE function is seen followed by
the previous decimal point setting.

3. Use the &8 or N push button to change the kak! dLPE setting to 8.883. Press [@ to accept the change.

4. Step through the functions by pressing and releasing [@ until the Eok? ! f1PE function followed by the
previous input value is seen.

5. Use the B8 or & push button to alter the previous input value to the new input value of 483.
Press [@, the function Eek! SLLE will appear followed by the previous scale value.

Use the &8 or & push button to alter the previous scale value to the new scale value of 8.88 {.

® N>

Press [@ to accept the change then either press (3 to exit of continue pressing and releasing @ until the Func
End message is seen and the display returns to normal measurement mode.

Example - Down counting

A proximity sensor is counting objects on a conveyor belt. When 2000 objects have passed the LD is to force its
internal relay to open which will be used to de-activate a solenoid and halt the conveyor. The display is required to
count down from the preset value of 2000 to zero. The input and scale factors in this case will both be 1 since the
display is simply counting objects. Other settings needed in this example are some alarm settings, the preset value,
the SET input mode and the counter reset value.

1. Follow the procedure shown on page 24 to enter the setup functions via £RAL mode.

2. The first function is A {L o this will be seen followed by the previous low alarm setting.

3. Use the &8 or M push button to change the R {La setting to 8. Press [@ to accept the change.

4. Step through the functions by pressing and releasing [@ until the A {ma /A {ne function is seen.
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10.

11.
12.

13.
14.

15.

16.

Use the &8 or K push button to change the setting to A fme (normally closed operation).

Step through the functions by pressing and releasing [@ until the Eok? ! fIPE function followed by the
previous input value is seen.

Use the B8 or & push button to alter the previous input value to the new input value of 1.
Press [@, the function £ek?! SLLE will appear followed by the previous scale value.
Use the B8 or & push button to alter the previous scale value to the new scale value of 1.

Step through the functions by pressing and releasing [@ until the PSEE function is seen followed by the
previous preset value. Note: If the display has a front panel [@ button then the function of this button can
be programmed to allow fast access to the preset value without needing to enter £AL mode. This facility can
be useful if the preset value is likely to be changed regularly.

Use the &Y or 4 push button to change the setting to 2088.

Step through the functions by pressing and releasing [@ until the S f1P function followed by the previous
SET input mode is seen.

Use the B8 or M push button to change the setting to Le. This will force the instrument to count down.

Step through the functions by pressing and releasing [@ until the first e ~ Sk function followed by the previous
reset value is seen.

Use the B8 or & push button to change the setting to PSEE. This will force the instrument display to revert
to the preset value whenever the display is reset.

Press [@ to accept the change then either press [@ to exit of continue pressing and releasing [@ until the FUNL
End message is seen and the display returns to normal measurement mode.
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8 Serial communication option

Serial communications is optional and the required circuitry will only be fitted if the instrument was ordered with
this option.

8.1 Serial operation and commands

The operation mode for serial communication is set by the 8.Puk function, the following choices are available:

ONE - No serial communication

d» SP - Image display mode.
In image display mode the display value is sent via RS232/RS485 as raw data in the format <ESC> IXYYYY
where:

Where: < ESC > is the ESCAPE character (27 Dec, 1B Hex)
I is the character “I” (73 Dec, 49 Hex)
X is the number of image bytes in ASCII (31 to 38 Hex)
YYYY is the raw, 8 bit display data.

This information is output every display update (approx. 4 times per second - depending upon baud rate).
The number of image bytes sent depends on the number of display digits present. This mode is suitable only
when the receiving unit is produced by the same manufacturer as the LD. The most common usage would be
to provide a large digit display for wide area viewing which just mimics the smaller display on the measuring
instrument. The large digit displays automatically detect the image mode data and display the correct value
accordingly. The data is in seven segment display image i.e. Bit 0 is segment A, Bit 1 is segment B etc.

conk - Continuous mode.
In this mode the display value is continually sent via the RS232/485 interface in ASCII format with 8 data
bits + 1 stop bit. Data will be updated at approximately 90% of the display sample rate. The format for this
output is: < STX > XYYYY < CR >

Where: <STX > is start of text character (2 Dec, 02 Hex)
X SPACE (32 Dec, 20 Hex) indicates a positive value or
X “” (45 Dec, 2D Hex) indicates a negative value.
YYYY is the display value in ASCIIL.
<CR> is a Carriage Return (13 Dec, 0D Hex).

e.g.: If the display is showing 123456 then the instrument will send “02 31 32 33 34 35 36 0D” (HEX) to the
host. In bakh mode the rate value is sent first followed by a comma followed by the total value followed by a
comma followed by the grand total value. In ekl mode the total is sent first followed by a comma followed
by the grand total value. Note that the grand total value will not be included in the above if the 3.k ak
function is set to MONAE.

POLL Host controlled transmit mode, see section 8.2.

RA.bwS Special communication mode for use with optional Windows compatible software, refer to the “Download
Software User Guide” booklet supplied with this optional software.

n.bu'S Modbus RTU operation, see section 8.3

8.2 POLL mode commands

This mode requires a host computer. PLC or other device to poll the instrument to obtain display or other
information or reset various setpoint parameters. Special communications software such as a terminal program
is required when using POLL mode. Data is in ASCII format with 8 data bits 4+ 1 stop bit. When polling the
instrument it is essential that the command characters are sent with less than a 10mS delay between them. This
normally means that each command line must be sent as a whole string e.g. a command such as < STX > PA <
CR > is sent as one string rather than < STX > on one line followed by P etc. If testing using a “terminal”
program or other software this is normally achieved by allocating a command string to a function key. Whenever
the function key is operated the whole string is sent. The format used is ASCII (8 data bits + 1 stop bit) so, for
instance, if address 1 is used then the string < STX > PA < CR > must be put into the terminal program as:
ABP!AM where:
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AB is the ASCII character for < STX > (2 Dec, 02 Hex)

P is the command line to transmit the primary display value (80 Dec. 50 Hex)
! is the ASCII character for address 1 (33 Dec of 21 Hex)

AM is the ASCII character for < CR > (13 Dec. 0D Hex)

Typical formats for the host command is as follows:-

< 8T > CA < CR > (Standard read etc.)
<STX >CA<CR>N<CR>XYYYY (Set Value Command)

Where: <STX > is Start of Text Character (2 Dec, 02 Hex, AB ASCII)
C is the command character (see following commands)
A is the unit address (Range: 32 to 63 Dec, 20 to 3F Hex, “SPACE” to ?
ASCII the address is offset by 32 Dec, 20 Hex)
<CR > is Carriage Return (13 Dec, 0D Hex, AM ASCII)
N is the setpoint number in ASCII e.g.: 1 for alarm 1 etc.
X SPACE for positive and “-” for negative
YYYY is the setpoint value in ASCII

The POLL commands available and instrument responses are as follows:

Transmit primary display value: < STX > PA<CR >
e.g. ABP!AM using a terminal program (address 1). Instructs unit to return the primary display value. The primary
display value is the rate/frequency value. Format of returned data is: < ACK > PAXYYYY< CR >

Where: < ACK > is ASCII Acknowledge (6 Dec, 06 Hex)
P echo command received “P” (80 Dec, 50 Hex)
A is the responding units address (offset by 32 Dec e.g. “I” is address 1)
X SPACE for positive and “-” for negative
YYYY is the display value in ASCII
<CR> is a Carriage Return (13 Dec, 0D Hex)

Transmit secondary display value: < STX > SA < CR >

e.g. ABS!AM using a terminal program (address 1). Instructs unit to return the secondary display value. The
secondary display value is the total value, the grand total is not available via serial download. Format of returned
data is: < ACK > SAXYYYY <CR >

Where: < ACK > is Acknowledge (6 Dec, 06 Hex)
S echo command received “S” (83 Dec, 53 Hex)
A is the responding units address (offset by 32 Dec e.g. “I” is address 1)
X SPACE for positive and “-” for negative
YYYY is the display value in ASCII
<CR> is a Carriage Return (13 Dec, 0D Hex)

Transmit instrument model and software version: < STX > A < CR > e.g. ABI!AM using a terminal

program (address 1). Instructs unit to return the instrument model and software version.
Format of returned data is: < ACK > TACCX.X < CR >

Where: < ACK > is Acknowledge (6 Dec, 06 Hex, AF ASCII)
I echo command received “I” (73 Dec, 49 Hex)
A is the responding units address (offset by 32 Dec e.g. “!” is address 1)
cc a 2 character identifier e.g. LC means loadcell input
X.X is the software version number e.g. 4.6
<CR> is a Carriage Return (13 Dec, 0D Hex, AM ASCII)

Invalid command: If the command received from the host is invalid the unit will return the following: < ACK >
7A < CR >, where:
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Where: < ACK > is Acknowledge (6 Dec, 06 Hex, AF ASCII)

? echo command received “?” (63 Dec, 3F Hex)
A is the responding units address (offset by 32 Dec e.g. “I” is address 1)
<CR> is a Carriage Return (13 Dec, 0D Hex, AM ASCII)

8.3 Modbus operation

When using Modbus RTU communications the instrument must be set up electrically for RS232 or RS485 com-
munications and the 8.Puk function must be set to A.buwS. The maximum recommended baud rate for Modbus
operation is 9600. The following functions are available:

Modbus Function 1 - Read coil status

Reads the ON/OFF status of the relay coils. Broadcast is not supported. Relays 1 and 2 are addressed as 0 and
1. Logic 1 = ON, Logic 0 = OFF. To read the coil status a query is sent to the instrument, the instrument then
responds to the query. An example of a query to read coils 1 and 2 from the LD at address 3 is given below.

Field name Example(Hex)
Unit address 03

Function 01

Starting address Hi 00

Starting address Lo 00

Number of points Hi 00

Number of points Lo 02

Error check (LRC or CRC) -

An example of a response is given below:

Field name Example(Hex)
Unit address 03
Function 01
Byte count 01
Data (coils 2 to 1) 01

Error check (LRC or CRC) -

The status of the relay coils is shown in the Data 01 (hex) or binary 01. Relay 1 is indicated by the least significant
binary bit. The status of the relays is therefore:

Relay 2 - OFF, Relay 1 - ON
Function 3 - Read holding registers

This function reads the binary contents of the holding registers in the LD being addressed. The value for this
function is stored as a 32 but two’s compliment number, 2 registers per channel are used. Note; a value of 1,000,000
represents a positive overrange and -200,000 a negative overrange. Registers 1 to 2 hold the display value, registers 3
to 4 the valley memory (lowest reading in memory), registers 5 to 6 the peak memory (highest reading in memory),
registers 7 to 8 the display hold value. Registers 9 to 12 hold the alarm high values for relays 1 to 2. Note a value
of 0X8000 means that the relay is set to OFF and has no high value. Registers 17 to 20 hold the alarm low values
for relays 1 to 2. Note a value of 0X8000 means that the relay is set to OFF and has no low value. Register 25
represents the decimal point settings for the display. An example of a query to read holding registers 1 to 4 from
the LD at address 5 is given below.

Field name Example(Hex)
Unit address 05

Function 03

Starting address Hi 00

Starting address Lo 00

Number of points Hi 00

Number of points Lo 04

Error check (LRC or CRC) -

An example of a response is given below:
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Field name Example(Hex)

Unit address 05
Function 03
Byte count 06

00
Data Lo(register 1 33
Data Hi(register 2 00

Data Hi(register 1)
)
)
Data Lo(register 2) 33
)
)
)
)

Data Hi(register 3 00
Data Lo(register 3 17
Data Hi(register 3 02
Data Lo(register 3 34
Error check (LRC or CRC) -

The contents of register 1 is 33 (hex) or 51 (decimal), register 2 is 33 (hex) or 51 (decimal), register 3 is 17(hex) or
23(decimal), the contents of register 4 is 234(hex) or 564(dec).

The above table would be transmitted as 05 03 00 00 00 0 XX XX where:

05 is the unit address (set at the LD Rddr function)

03 is the function number (function 3)

00 00 is the starting address of zero. Note addresses 0 to 7 correspond to registers 1 to 8.
00 04 is the number of points required (08 hex.)

XX XX is the error check (the actual number will be generated by the modbus program)

An example of the entire message transmitted and received in this example is:
tx: 05 03 00 00 00 04 XX XX

rx: 05 03 08 00 00 00 33 00 00 00 33 00 00 00 17 00 00 02 34 XX XX

The data received (rx:) is interpreted as follows:

05 is the address of the LD-TR

03 denotes function 3

10 is the byte count (10 hex., 16 decimal) i.e. 16 bytes at 4 bytes per set of data
00 00 00 33 is the rate value 33 hex., 51 decimal (requires 4 bytes i.e. 2 registers)
00 00 00 33 is the same rate value again

00 00 00 17 is the total value (17 hex., 23 decimal)

00 00 02 34 is the grand total value (234 hex., 564 decimal)

XX XX is the error check (the actual number will be generated by the modbus program)
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Register table for LD-TR displays using Modbus RTU function 3

Address | Register | Description

0X00 1 Rate display value high word

0X01 2 Rate display value low word

0X02 3 Rate display value high word repeated
0X03 4 Rate display value low word repeated
0X04 5 Total display value high word

0X05 6 Total display value low word

0X06 7 Grand total display value high word
0X07 8 Grand total display value low word
0X08 9 Relay 1 high setpoint high word
0X09 10 Relay 1 high setpoint low word
0X0A 11 Relay 2 high setpoint high word
0X0B 12 Relay 2 high setpoint low word
0X0C 13 Relay 3 high setpoint high word
0X10 17 Relay 1 low setpoint high word

0X11 18 Relay 1 low setpoint low word

0X12 19 Relay 2 low setpoint high word

0X13 20 Relay 2 low setpoint low word
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8.4 ASCII Code Conversion Listing

ASCII for control characters is shown in brackets. e.g. STX may in some cases be entered as AB.

l ASCII char. [ Decimal [ Hex H ASCII char. [ Decimal [ Hex H ASCII char. Decimal [ Hex l
NUL (A@) 00 00 + 43 2B \ 86 56
SOH (AA) 01 01 s 44 2C W 87 57
STX (AB) 02 02 - 45 2D X 88 58
ETX (AC) 03 03 . 46 2E Y 89 59
EOT (AD) 04 04 / 47 2F Z 90 5A
ENQ (AE) 05 05 0 48 30 [ 91 5B
ACK (AF) 06 06 1 49 31 \ 92 5C
BEL (AG) 07 07 2 50 32 ] 93 5D
BS (AH) 08 08 3 51 33 A 94 5E
HT (AI) 09 09 4 52 34 _ 95 5F
LF (AJ) 10 0A 5 53 35 ¢ 96 60
VT (AK) 11 0B 6 54 36 a 97 61
FF (AL) 12 0C 7 55 37 b 98 62
CR (AM) 13 0D 8 56 38 c 99 63
SO (AN) 14 0E 9 57 39 d 100 64
SI (AO) 15 OF 58 3A e 101 65
DLE (AP) 16 10 ; 59 3B f 102 66
DC1 (AQ) 17 11 < 60 3C g 103 67
DC2 (AR) 18 12 = 61 3D h 104 68
DC3 (AS) 19 13 > 62 3E i 105 69
DC4 (AT) 20 14 ? 63 3F j 106 6A
NAK (AU) 21 15 Q 64 40 k 107 6B
SYN (AV) 22 16 A 65 41 1 108 6C
ETB (AW) 23 17 B 66 42 m 109 6D
CAN (AX) 24 18 C 67 43 n 110 6E
EM (AY) 25 19 D 68 44 o 111 6F
SUB (AZ) 26 1A E 69 45 P 112 70
ESC (A]) 27 1B F 70 46 q 113 71
FS (A\) 28 1C G 71 47 r 114 72
GS (AN) 29 1D H 72 48 s 115 73
RS (A) 30 1E I 73 49 t 116 74
US (A2) 31 1F J 74 4A u 117 75
SP () 32 20 K 75 4B v 118 76
! 33 21 L 76 4C W 119 77
” 34 22 M 7 4D X 120 78
# 35 23 N 78 4E vy 121 79
$ 36 24 O 79 4F Z 122 TA
% 37 25 P 80 50 { 123 7B
& 38 26 Q 81 51 | 124 7C
? 39 27 R 82 52 } 125 7D
( 40 28 S 83 53 - 126 7E
) 41 29 T 84 54 DEL 127 7F
* 42 2A U 85 55
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9 Technical specifications

Display: 6 digit 38mm red LED or 5 digit 45mm red LED or 4 digit 57mm red LED
or 4 or 6 digit 100mm red LED
or 4, 5 or 6 digit 100mm yellow electromagnetic type
or 4 digit 200mm red LED type Count/Rate

Input: Link selectable to suit most sensor types. For inductive, AC and square wave inputs
the maximum input voltage is 48VDC or RMS with appropriate link settings

Totaliser Functions: Up or down counter

Ratemeter Functions: Selectable as rate/frequency or period or average or rolling average display
Max 100kHz, Min determined by tewk SELS function setting
Period display is only available when low frequency range is selected
i.e. less than 1kHz input

Impedance: 10k$2

Memory Retention: Battery backed totaliser memory

Display Reset: Remote reset via “RST” input (contact closure to ground or 5VDC maximum)
Microprocessor: MC68HC11 CMOS

Ambient Temperature: -10 to 60°C

Humidity: 5 to 95% non condensing

Power Supply: 100mm and 200mm LED and 100mm electromagnetic displays:

AC 240/110V selectable 50/60Hz or AC 48/42/32/24V selectable 50/60Hz or
DC 12 to 24V isolated or DC 30 to 48V isolated or 24VDC non isolated.

38mm or 45mm or 57mm LED or 39mm electro magnetic displays:
AC 240V or110V 50/60Hz or

DC 12 to 48V isolated or DC 24V (£10%) non isolated

Note: Supply type is factory configured

Outputs: 2 x Setpoint relays, form A, rated 5A at 240VAC

Power Consumption: AC supply 15 VA max
DC supply: 38 and 45mm LED standard brightness displays typically 100mA at 24V, peak 200m
38mm LED high contrast display typically 150mA at 24V, peak 800mA
57mm LED display typically 250mA at 24V, peak 500mA
58mm LED high contrast display typically 150mA at 24V, peak 800mA
100mm LED displays typically 300mA at 24V, peak 2A
39mm electromagnetic typically 150mA at 24V, peak 1A
100mm electromagnetic typically 1A at 24V, peak 4A Sensor

DC output supply: Regulated 5VDC or unregulated 18 to 24VDC (link selectable) @ 50mA max.
Note: for instruments powered from non isolated DC the 18 to 24V unregulated
supply will be slightly less than the power supply voltage.

Physical characteristics - see chapter 2
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10 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 au 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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