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1 Introduction

This manual contains information for the installation and operation of the LD4-TMR Monitor. The
instrument may be set to operate as a period or scaled period timer. The SE& OPET function allows
selection of one of these two modes. A brief description of each mode is given below. The two modes of
operation covered in this manual are:

5.Prd-scaledperiod display mode. This mode allows the measurementand scaling of the duration
of aninput pulse. Since time is being measured the display would typically be programmed and scaled
to read intime (seconds, milli seconds etc.) or rate (metres/second, litres/hour etc.). It is equally valid
to scale the display to read in any units which may be a function of time e.g. distance travelled in mm.
PEId - period of the input pulse display. The period of the input pulse is measured and may be
displayed in any one of 8 different time display modes (e.g. hours. minutes.seconds). Count up from
zero or count down from a preset value modes of operation are provided. Typical applications for this
mode include stopwatch and elapsed time displays.

Selection of operating mode, calibration and scaling are all accomplished by push button operation.
“On screen” prompts are given for each function to assist in setting up the instrument. Some changes
may require dismantling the instrument to alter PCB links.

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

Unless otherwise specified at the time of order, your LD4 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, input voltage and serial communications output is
provided by the LD4, there by eliminating grounding and common voltage problems. This isolation fe ature
makes the LD4 ideal for interfacing to computers, PLCs and other data acquisition devices.

The LD4 series of Large Digit Displays are designed for high reliability in industrial applications. The
high brightness LED display provides good visibility, even in areas with high ambient light levels.
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1.1 Meter setup

The LD4-TMR setup and calibration functions are configured through a push button sequence. Two
levels of access are provided for setting up and calibrating:-

Funt mode (simple push button sequence) allows accessto commonly set up functions such as

alarm setpoints.

CRAL mode (power up sequence plus push button sequence) allows access to all functions

including calibration parameters.

Three push buttons located on the main circuit board are used to alter settings. Once £ RL or FUnL
mode has been entered you can step through the functions by pressing and releasing the [@ push button
untilthe required function is reached. Changes tofunctions are made by pressing the &8 or & pushbutton (in
some cases both simultaneously) when the required function is reached. Changes to function settings will
not be accepted and stored in memory until the [@ button is pressed to accept the change.

Entering £ AL Mod e

1. Remowe power from the instrument

lf i 4 and wait5 seconds .Holdin te [3
Ao button and reapply power.
| s The display wil indicate
N A\ CAL as partof the
P ‘ \Q_:\ "wake up messages' when

the CRL messageis seen
you can release the

% b utton.

Mowe to step 2 below.

F AV
L 2.When the "wake up"
.\,_ messag es have fin shed
[4 f\ »(\ and the disply has settled
/ W down to its normal reading

press, thenrelease t he
[@ button.
\ Move to step 3 below.

F AV
l .-’"\r:_i\.
.= ‘ ;.I\
4’@ ‘ I: \P\\.
l | PR \I
\
\I
.i

3. Within 2 seconds of
reke asing the [@ button
press, themgelease
the Band ~ buttons
together. The display wil
now indicate FunL followed
by the first function.

Notes: If step 1 above has been completed then the
nsrument will remain in this £ AL mode state until
power is removed. i.e. thereisno needto repeat step 1

whenaccessing function unless power has been remowed.

The instrument should show al 8s on power up
e.g. 8.8.8.8.ifthe instrument does not resetthen

these numberswil notbe seen. Switch off the instrument
and alow alonger time delay before powering up again.
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Entering F U Mode

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

F AMv

F}‘\r = 1.Whenthe "wake up”
. .y messages have finished
~ " U\ andthe display has settled
3 ~\\, downtoitsnormalreadng
Vo -\ press then release the

\ [@ button.

Y Move to step 2 bel ow.

; 2 Within 2 seconds of
\ \ releasingthe [@ button
"\ press, theﬁelease

the @ and — kuttons
together. The display will
| “* \ now indicate FunC followed
\ ', by the first function.

Alternative £ RL Mode Entry

This akernative method allows £ERL mode

ertry without he need toremove power:
1.Enter F 4N mode wing the 2 steps abowve
2.When the first function appears press and

hdd he [@ button until you see the message
FunC folowed by £ AL (the [@ button will have
tobe held pressed for approximately 2 seconds)
3.You should nowreturn to the function you were
inbuthawe full access to £ZRL mode functions
Note: when you exit back to live reading the display
will remainin £RAL mode for approximately 4

minues, after this time you will need to repeat
this process to enter ZRL mode.
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2 Mechanical Installation

The instrument is designed be wall mounted.Carefully measure and drill holes, as shown below.
All sizes are in mm. Mounting hole diameters are 6.5mm.

57mm 4 digit display
— An optional panel mount kit is
available for the 57mm type
display. Panel cut out size is
240 x 130mm
(-0.0mm/+0.5mm)

O<+«———180mm———>
A

Mounting holedimensions
155mm

<

O O
~ Mode| LD4-XX- XX X-574
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3 Electrical Installation

The LD4-TMR instrument is designed for continuous operation and no power switch is fitted tothe
unit. It is recommended that an external switch and fuse be provided to allow the unit to be removed for
servicing.

The terminal blocks, which are the plug in type for ease of installation, allow for wires of up to
1.5mm? (2.5mm?for relay and power 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, this indicates
that the instrument is functioning.

MAIN CIRCUIT BOARD LAYOUT (PARTIAL VIEW)

™ ‘
E < RELAY /
"™ ) CONNECTORS |
a )
AN
A
RTS INPUT/OUTPUT EXTERNAL

CONNECTORS PUSH BUTTON

B CONNECTOR
RX/ Al
7 CTS
: ? Ftvd \
RTS ‘ P EF P
B P6
R B
GND ADDITIONAL \
RXA INPUT BOARD
CONNECTOR
CTS
B
GND /
KEY KEYS Al
KEY ! z
SET ]
=B IN
INPUT/OUTPUT
POWER
~_ DISPLAY LINKS IN
BOARD ~
CONNECTOR ‘
POWER SUPPLY — |
CONNECTOR
P1
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3.1 Power supply connections

Mains power connections (240VAC or 110VAC)are either via a plug in terminal with screw
connections (display type 574) or via screw temminals mounted to the backplane of the instrument.

LAR GE D GIT POWE R SWPPLY A‘]

SERAL 1D

TRANSFOR MER
AC OUTPUT
SOCKET

4 —

E N| A
o i -
» \ SOCKET FOR 240110V

PL UG IN MAINS
TRANSFORMER CONNECTOR

— BACKING PLATE —

(SHOWNWITHOUT
CIRCUIT BOARD)

TRANS FORMER

MAINS SCREW IN /

CONNECTORS
N O (

The transformer low voltage AC output goes to the power supply connector P1 on the main circuit
board via the lead supplied.

DC supplies may be connected directly to the main circuit board power supply connector via the
plug in connector terminal P1. The positive and negative supplies may be connected either way around.

3.2 Relay connections

The LD4 is supplied with two alarm relays as standard with connections onP4. The relays are single
pole, single throw types and are rated at5A, 240VAC into a resistive load. The relay contact is voltage free

and may be programmed for normally open or normally closed operation.
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3.3 Input/output Connectors

The diagam below shows the input/output connectors for the LD4-TMR. The input signal
connection is between input and the ground shared with the set, reset and remote input lines.

NOTE WHEN CONNECTING g

RTS
USINGRS232 THE Tx LINE RS232 Txor RS485 B
AT THE LD4 CONNECTS TO SERIAL GND
THERXLINE AT THE DEVICE PORT RS232 RX or R$485A
IT IS COMMWNICATING WITH. oS
LIKEWISE THE Rx LINE AT ) RTS
THELD4 CONNECTS TO Tx. SERIAL RA3232 Tx or RS485 B
WHEN USING RS485 PORT {not GND
CONNECTIONS AREATOA  pomnally finad) RS2 Fx or RS435 A
ANDBTOB CTS

GROUND FOR INPUT, REMOTE INPUT, SET AND RESET
REMOTE INPUT

RESET
SET ORSENSOR +V

INPUT

PLUG PA

IN ™

il AFTER .

T WIRING N
aND
} Fada
o e

™ rIs
= |
T &N
. FA
O pa [
6N

K

i aw
|

—> e

K

s

3 A

An internal power supply allows the KEY SET inputto be used to give a transmitter sup ply output of
either 5VDC regulated or 16VDC unregulated via links LK 1 or 3. When using this output as a transmitter

supply ensure that only one link (LK1 or LK3) is in and that LK2 is out.

A b SND A EA ic) |

’ K= <Cl

b Kw W

E E ﬁ LM E ) 4 Kay
|- " = [ ]

] =

\ 4 [ =) ALl

-l w1

N b4 N

F Pa

Input connections

LN
-
aw
5 2
! r=ar-
s
A==

Inp ut connections for

for 4P and dn
operation modes.
Note: if STOP is not
required the START

Input connections for
run.5A% SA9.H.
Rdurand SnS.T

operation mo des

dur PLSE PLS.H
and PLS.I
operation modes

\

and RESET inputs can
be used on t heir own.

The KEY SET input can also be used to stop a timing process in 4P &dn~ mode. When used in this
mode links LK1 and LK3 must be out and linkLK2must be in. Note: Only one of links LK1, 2 or 3 should be in
at any time. Damage to the instrument could occur if more than one link is inserted at one time.

| w a » a|n
ZI el zl I » zl a I
i Fle |l &
HEE HEE HEE
Unregula ed “SET” key 5vDC
DC seleted ® kded regulated
selected

16vDC SET input 5vDC
unregulated selected regulated
selected selected
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3.4 Input Connection Details

NDUCIT IVE SENSOR .
TERMNAL Inductive Sensor (48v RMS Max)
""""" | IN [~ Typical Internal Link Settlngs
1 ) VCCup. .. .. Link4. .. . out
: / ESroufnd S t!nlﬁg. R 1] ?rout*
D e - - ow frequency . Link6. .. .. . ou
¢ Son = NEWA. . ... Link7... ... out
! . \ ' 1 GND couple . .. Link8. .. .. .in
> I :' ! 1 Bias. .. .. .. Link9. .. ... out
> R L /’ = Hysteresis . . . Link 10. ... . inorout*
b R N EXT/NT . .. . Link11l tto EXT
: Note: the hystereS|s link should be |nfor3|gnals
] greater than 2V. Ground link should be out for
. voltages above 24V RMS.
AC Measurement (48V RMS Max)
Typical Internal Link Settings
AC MEASUREMENT TERMINAL  vCCup. .. .. Link4. .. .. .out
Ground . . . .. Link5. .. .. .inorout*
Low frequency . Link6. .. .. . out
e - ALD NEMA. . . .. . Link7. .. . . out
— — DCcouple . .. Link8. .. .. .inorout*
Y :\ : \ Bias. .. .. .. Link9. .. . out
a ! ! Hysteresis . . . Link 10 .. . .inorout*
\/ L ! i © GND EXT/ANT . .. . Link11 . .. .. setto EXT
[N < , 8 |~ Note: the hysteresis link should be in for signals
~ __ greater than 2V. Ground link should be out for
T voltages above 24V RMS. The DC coupling link
should be in for frequencies less than10Hz
SQUARE WAVE INPUT TERMINAL Typical Internal Linl_( Settings
VCCup. .. ..Link4. .. .. .out
Ground . .. .. Link5. .. .. .inorout*
N . Low frequency . Link6. .. .. . out
l - R /® NEMA. . . .. .Lnk7......out
ov- -+ -- —-——,“ ,‘; DCcouple . .. Link8. .. .. .in
o, | Bias. .. ....Lnk9. .. .. . inorout*
OR (. ' GND Hysteresis . . . Link10. .. .. inorout*
OV__+___|___| _____ . L OF- EXTANT ... .Lnk11 ... .. setto EXT
______ ~-.7 ' Note: the bias link should be in when input
+ signal does not go below OV. Ground link should be
out for voltages above 24V RMS. The hysteresis link
should be in for signals greater than 2V.
CONTACT CLOSURE TERMNAL .
Switch Contact
= m——— === =~ IN @ Typical Internal L|n|_< Settings _
)« ;1 VCCup. .. ..Link4. .. .. .in
;) ;! S Ground . .. .. Link5. .. ... out
! ! Low frequency . Link6. .. .. . in
! ! NEMA. .. .. . Link7. .. ... out
{ | ] DCcouple . .. Link8. .. .. .in
] \
T d GND O b- Bias.......Linko......in
dmmmmmm s < e ! Hystere5|s ... Link10. .. .. in
I = EXT/INT. . .. Link11 .. .. setto EXT
NAMUR SENSOR TERMINAL
__________ \ o SET[ .- NAMUR Sensor
i a " @ Typical Internal Link Settings
! 'y . Supé)IyV+ o .Linkl. .. ... 16Voltsin
+ ! BROWN : I D .. ..Link4. .. ... out
. ! ) ! Ground . . . .Link5......in
. v ! vDOOIN |- Low frequency . Link6. .. .. . out
' /\-----\’ %, NEMA. .. ... Link7......in
A \I o DCcouple . .. Link8. .. .. .in
- 1K5 (5% Bias. .. ....Lnk9. .. .. .in
1 BLUE RESISTOR: GND__ Hysteresis . . . Link10. .. .. in
, . o EXTANT . .. .Link1l . .. .. setto EXT
! ) - -
1

L -
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NPNTRANSISTOR TERMINAL
""""" I IN ~— -
. — &
: ——
Fan\ s - ---=-=-"=-"- Pl i
o T T
- HE  1GND o
ﬁ HI\ ! IL 1/ —
B oA — -
1
1
__________ 1
NPN TRANSISTOR
3WIRE +V via SET TE RMINAL
\ orexternal supply
-1 seenhae
] |:I'_)
! Lo e -~
! LY [
OUT an\ 1 1 N
/ G = %)
<|f | - _ _ _____ s
1
4 Y \GND
: ‘—/ @ T
__________ -—— .L
PNP TRANSISTOR TERMINAL
__________ +V via SET
1
. or EXTV+ 2.
. see ote /
1
T e —— ~
' T "IN
1 1 | r \
—r/ e - /— Z
\l Y \
V- —_—_ N
! N
! IGND
—————————— 1
PNP TRANSISTOR TERMINAL
__3WRE ___ +Vvia SET
! OrEXT V+ —~
)
< ' see*note / —
¥ N
1 g 7
OUT~ | | \ N
hd Yo A | '?“l
1 % \ 32
1
C/ \GND
L | —
1 — L -
| — 0
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NPN Transistor
\)/é)lcal Internal Link Settlngs
.. .. Link 4. .

. in
Ground . .. .. Link5. .. .. . out
Lowfrequency Link6. . . .. . out
NEMA. .. .. . Link7. .. ... out
DCcouple . .. Link8. .. .. .in
Bias. .. .. .. Link9. . .in
Hysteresis . . . Link 10 . . in
EXT/INT Link11 setto EXT

Note: The transducer may re'q'uwe an external DC

supply. See section 3.3 for internal DC supply link
details.

NPN Transistor 3 Wire
Typical Internal Link Settlngs

VCC up. . Link4. .. .. .in
Ground . . Link5. .. .. . out
Low frequency . Link6. .. .. . out
NEMA. .. .. . Link7. .. .. .out
DCcouple . .. Link8. .. .. .in
Bias. .. .. .. Link9. .. 1in
Hysteresis . . . Link 10 . in
EXT/INT . Link11 . . setto EXT

Note: The transducer may require an external DC
supply.

PNP Transistor
TypicalInternal Link Settlngs

VCC up. . Link 4. . out
Ground . . . Link5. .. .. .in
Lowfrequency Link6. . . .. . out
NEMA. .. .. . Link7. .. ... out
DCcouwle . .. Link8. .. .. .in
Bias. .. .. .. Link9. .. in
Hysteresis . . . Link 10 . . in
EXT/INT Link11 . . . setto EXT

Note: The transducer may reqwre an external DC

supply. See section 3.3 for internal DC supply link
details.

PNP Transistor 3 Wire
\)/é)lcal Internal Link Settings

. Link 4. . out
Ground . . . .. Link5. .. .. .1in
Lowfrequency Link6. .. .. . out
NEMA. .. .. . Link7. .. ... out
DCcouple . .. Link8. .. .. .in
Bias. . . .. .. Link9. .. in
Hysteresis . . . Link 10 . . in
EXT/INT Link11 setto EXT

Note: The transducer may réquwe an external DC

su ppIy See secion 3.3 for internal DC supply link
details.
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4 Scaled Period Measurement

This chapter refers to the “scaled period measurement” (5.P~d) mode operation. The scaled
period mode allows an eventto be timed and scaled to match the display units required rather than showing
the true time. This mode may be selected via the SEE P E ~ function. The scaled period mode has four
different operating modes, namely PLSE (pulse), S~3L (single pulse), PLS.I (pulse reciprocal) and
5n9.7 (single pulse reciprocal). See the SPET function fora description of each mode. The pulse reciprocal
and single pulse reciprocal allow the display to be scaled with the result being inversely proportional to time,
this allows scaling in units such as velocity e.g. cm/sec, km/hr etc.

You will need to enter via ZAL or FUNET mode (see section 1.2) to gain access to functions, the
function table for each mode shows which functions require entry via £ AL mode.

The LD4-TMR hasan easy alarm access facility which allows access to the alarm setpoints simply
by pressing the [@ button at the frontor rear of the instrument. The first setpoint will then appear andchanges
to this setpoint may be made to this setpoint via the &8 or & 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 in order forthe easy access to work:

1. Either the RCL S function must be set to ERSY or the .2 1P function must be set to SP.AL.

2. Atleast one alarm must have a setpoint, nothing willhappen if all the alarm setpoints are setto GFF.
3. The SP.RL function must be set to allow access to the relays required e.qg. if set to R {-2 then the
easy access will work only with alarm relays 1 and 2 even if more relays are fitted.

4. The instrument must be in normal measure mode i.e. if the instrument is powered up sothatitisin
CRL mode then the easy access will notfunction. Ifin doubtthen remove power from the instrument,
wait for a few seconds then apply power again.

5. Ifthe easy access facility is used then the only way to view or alter any other function settings is to

power up via £R. mode i.e. there is not entry to F LT mode unless the instrumentis powered up in
AL mode.

4.1 Explanation of functions
Lo (alarm 1 low setpoint)

Displays and sets the alarm low setpoint value for the designated alarm relay. The low alarm
setpoint may be disabled by pressing the Z and K pushbuttons simultaneously. When the alarm is disabled
the display willindicate 8FF . The alarm relay will trip whenthe displaye dvalue is less than the AxL a setpoint
value. Relays may be configured with both a low and high setpoint, so the relay may be tripped when the
readingis outside the band set between low and high.e.g.if R {Laissetto {8.80 andR H, issetto RG.0
then the alarm output relay will trip when the display value is either below (8.8 or above |R8.0.

R2L o (alarm 2 low setpoint)
Displays and sets alarm 2 low setpoint, see R & o for further description.
R ™, (alarm 1 high setpoint).

Displays and sets the alarm high setpoint value for the designated alarm relay. The high alarm
setpoint may be disabled by pressing the Z and K pushbuttons simultaneously. When the alarm is disabled
the display will indicate @FF . The alarm relay will trip when the displayed value is greater than the RxH,
setpointvalue. Relays may be configured with botha low and high setpoint, so the relay may be tripped when
the reading is outside the band set between low and high (see R & a for example).

R2H, (alarm 2 high setpoint)
Displays and sets alarm 2 high setpoint, see R #, for further description.

R HY(alarm 1 hysteresis [deadband]) - this function will not be seen if both the high and low setpoints
are settoOF F.

Displays and sets the alarm hysteresis limit and is common for both high and low setpoint values.
The hysteresis value may be usedto prevent too frequent operation of the alarm relay whenthe measured
value stays close to the setpoint. Without a hysteresis setting (AxH4Ysetto zero) the alarm will trip when the
display value goes above the alarm setpoint (for high alarm) and will re set 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
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hysteresis setting operates as follows:

Inthe highalarm mode, once the alarmistripped the input must fall belowthe setpoint value minus
the hysteresis value to reset the alarm.

e.g. f R H, issetto S80.0 and R HYis setto 3.0 then the alarm output relay will trip once the
display value goes above S58.8 and will reset when the display value goes below % 7.8 (50.0 minus 3.0).

In the lowalarm mode, once the alarm is tripped the input must rise above the setpoint value plus
the hysteresis value to reset the alarm.

e.g.ifR iLaoissetto 280.0 and R HY issetto (8.8 then the alarm output relay will trip when the
display value falls below 28.8 and will reset when the display value goes above 342 (20.0 plus 10.0).

The hysteresis units are expressed in displayed engineering units.

RZ2HY (alarm 2 hysteresis) - this function will not be seen if both the high and low setpoints are set to
OFF.

Displays and sets alarm 2 hysteresis, see A #HY for futher description.

R &k (alarm 1 trip time) - this function will not be seen if both the high and low setpoints are set to
OFF.

Displays and sets the alarm trip time and is common for both alarm high and low setpoint values.
The trip time is the delay time before the alarm relay will trip when an alarm condition is present. The alarm
condition must be pre sent continuously for the triptime period before the alarm will trip. This function is useful
for preventing an alarm trip due to short non critical deviations from setpoint. The trip time is selectable over &
to 9999 seconds.

A2tk (alarm 2 trip time)
Displays and sets alarm 2 trip time, see R & k for further description.

R -t (alarm 1reset time) - this function will not be seen if both the high and low setpoints areset to
OFF.

Displays and sets the alarm relay re set time. With the alarm condition is removed the alarm relay will
stayinits alarm condition forthe time selected asthe resettime. The reset time isselectable over 8 to 9992
seconds.

RZr k (alarm 2 reset time) - this function will not be seen if both the high and low setpoints are set to
OFF.
Displays and sets alarm 2 reset time, see A i~ k for further description.

R in.aor A in.c (alarm 1 normally open or normally closed) - this function will not be seen if both the
high and low setpoints are set toGF F.

Displays and sets the alarm relay action to normally open (de-energised) or normally closed
(energised), when no alarm condition is present. A normally closed alarm is often used to provide a power
failure alarm indication.

R2n.0 or R2n.c (alarm 2 normally open or normally closed) - this function will not be seen if both the
high and low setpoints are set to GFF .

Displays and sets alarm 2 normally ope n/normally closed operation, see A in.a/R in.e for further
description.

br 3t (display brightness)

Displays and sets the digital display brightness. The display brightness is selectable from Zto {5,
where O = lowest intensity and {5 = highestintensity. This function is useful forreducing glare in low light
environments.

dut L (remote display brightness)

Displays and sets the level for remote input brightness switching, see .} fiP function. When the
remote input is setto duit L the remote input can be usedto switch between the display brightness level set
by the br 8t function and the display brightness set by the duL L function. The display brightness is
selectable from 8 to {5, where 8 = lowest intensity and {5 = highest intensity. This function is useful in
reducing glare when the display needs to be viewed in both light and dark ambient light levels.
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drnd (display rounding)

Displays and sets the display rounding value. This value may be setfrom {- S888 displayed units
(e.g. 8.800 1to 5.800 if decimal point set to 3 places). Display rounding is usefulforreducing the instrument
resolution without loss of accuracy in applications where it is undesirable to display to a fine tolerance.
(example: if setto {8 the instruments display will increment in multiples of 10).

CPE (decimal point selection)

Displays and sets the decimal point for the scaled period or period display. By pressing the Eor 4
pushbuttons the decimal point position may be set. The display will indicate as follows: & (no decimal point),
0. {(1 decimal place), 8.82 (2 decimal places), 8.88 3 (3 decimal places) etc. up to the number of display
digits.

PEr~d! NPk (periodinput scale factor)

Displays and sets the period input scale factor to be used with the period scale functionto generate
the display scaling. In 5.P~d mode the period input is measured in seconds.

PE-~dSCLE (period scale factor)

Displays and sets the scale factor to be used with the period input setting (see chapter 7 “Period
Operation” for examples). 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 PEr~d SCL
PErd: Pt

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

Display Value =

OPET (scaled period operating mode)

Displays and sets the operation mode to be used in measuring the pulse period. The options are as
follows:

PLSE (pulse) - When this mode is selected the period of the input pulse is displayed according to the
scaling factors (PE-d? NPE ,PE~dSLLE and JLPE). Whena new pulseisapplied to the input the
instrument will measure, scale and display the new period i.e. the old display will be overwritten.
Sn~8L (single pulse) - This mode will display the period (again see PE~d? NMPE, PE~d SLLE and
CPt) ofthe first pulse and will hold this display value until reset via a contact closure acrossthe reset
lines i.e. the display will not be overwritten by any subsequent input pulses.
PLS.T (pulse reciprocal) - Functions in the same manner as the PLSE mode except that the display
willshow the inverse of the period. Thisis useful for displayingrate, velocity and other measuring units
requiring a time reciprocal.
5n~8.7 (single pulse reciprocal) - Functions in the same manner as the 5~3L mode exceptthat the
display will show the inverse of the period. This is useful for displaying rate, velocity and other
measuring units requiring a time reciprocal.

T2 1P (remote input function)

Terminals GND and KEY SW 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:

RONE - no remote function required

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

d.HL d -display hold. The display will holdits value whilst the remote input terminals are short circuited
H,» - peakmemory. The peak value stored in memory will be displayed if the remote inputterminals are
short circuited, if the short circuit is momentary then the display will return to normal measure ment after
20 seconds. If the short circuit is held for 1 to 2 seconds then the memory will be cleared.

L o -valleymemory. Theminimum value stored in memory will be displayed. Otherwise operates in the
same manner as the H, function. If the shortcircuitisheld for 1 to 2 secondsthenthe memory will be
Cleared.

H,» Lo -toggle between H,» and L adisplays. 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
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memory value to be displayed, the next operation will give a valley memory display. PH,» or PL owill
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.

2Er O - zero the display. The total will be zeroed when the remote input is short circuited.

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

Na.Re - no access. This blocks access toall functions unless the remote input pins are short circuited
or entry is made via £RL mode.

d! SP - display toggle. Not applicable to this manual.

dul L - display brightness control. The remote input can be used to change the display brightness.
Whenthismode is selected the display brightness can be switched, via the remote input, between the
brightness level set at the b3k function and the brightness level set at the it L function.

9.-5t - grand total reset. Not applicable to this manual.
P.but (@ button function)

The [@ button may be set to operate some of the remote input functions, this button is located on
main printed circuit board a connector is also provided to allow external connection of remote switches to the
3. 3. B and M buttons. 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 functions below are as described in the .2 TP function above with the exception ofthe FURL
function.

Functions available are:
NONE Hy Lo, HiLa, 2EFD, &SP FURNCand 9.~5k.

The P.SEE function allows the preset value used with the down (dn) timer (when in PEF d mode,
not for use in 5.Pr d mode) to be displayed and set without the need to enter L AL and F U1 modes. To alter
the preset value press the [@ pushbutton, the display will indicate P.SE E followed by the current preset
value. This value may now be altered via the &8 or & pushbutton. When the preset value is set as required
press, then release, the [@ pushbutton, the display will indicate E ~d and will return to normal measurement.
The display will return to the new preset value only when the reset has been activated again.

RLCLS (alarm relay access mode)

Access mode (BFF, ERSY, NONE or ALL) - Ifsetto 8FF the mode function hasno effect or alarm
relay operation. If setto ERS4 the "easy alarm access" mode will be in operation, see page 18. If setto
NONE there will be no access to any functions via F W E mode, entry via £AL mode must be made to gain
accessto alarm functions. Thisfunction providesan alternative to using the .} f1P function for easy access
or no access mode thereby allowing the remote inputto be programmed for an alternative use. If set to AL L
then access to all functions can be made via F UL mode i.e. there is no need to enter via £ AL mode.

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

Sets the access to the alarm relay set points. The following choices are available: R { - Allows
setpointaccesstoalarmlonly.R {-2 - Allows access to alarms 1 and 2 only. For this function to operate the
remote input function (.2 1P) must be setto SP.RL.

Lo d! 5P H 9H d SP and 4} SP functions - not applicable to this model.
} NPE (input type)

Displays and setsthe input type to be used for period measurement. If setto L athenthe instrument
willmeasure the period of an input with alowgoingedge. If setto k» Sh then the instrument will measure the
period of an input with a high going edge.

c.r5k (reset value) - applicable to PEF dmode only.

The resetterminal can be programmed to cause the display to reset to either zero or the selected
preset value. Choose either 2EF 8 or P.SEk to select the required operation.

c.r5k (reset mode)

Allows selection of resetlevel or edge to force areset. If setto &L Zalow inputlevel or closed switch
on the reset line will force a reset. If set to H} a high input level or open switch on the reset line will force a
reset. If setto &L Q& then afalling edge or switch closure on the reset line will force areset. If setto H? E thena
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rising edge or switch opening on the reset line will force a reset.

dbnc (debounce)

Displays and sets the debounce time. The debounce time can be setfrom 0to 1000 displayed units.
If the input pulse width is less than the debounce time setting then the input will be ignored and will not be
displayed.

SEk OPEr (set operating mode)

Displays and sets the selected operating mode, e.g. select 5.Pr~ d for scaled period measurement.
See the dedicated chapter in this manual for description of the required operating mode. Options are:

5.Pr d - Scaled period measurement.

~ktc - Not applicable to this manual

PEI d - Period measurement

bokt h - Not applicable to this manual

Lokl - Not applicable to this manual

FIER - Not applicable to this manual

Serial Output Functions
The following functions appear after the SE& GPE ~ function. Refer to the “RS232/RS4 85" output
appendix for further details.
bRUD FRLE
PrkY
0.;Pu

Rddr

Returning to the normal measure mode

When the calibration procedure has been completed it is advisable to return the instrumentto the
normal mode (where calibration functions cannot be tampered with). To return to the normal mode, tum off
power to the instrument, wait a few seconds and then restore power.
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4 .2 Scaled period measurement examples
Examples of using PE~d? NPk and PE~d5CL

The actual period of the input pulse (seconds) is used withthe PE~ o F1PE and PE~ d SL L E functions
to scalethe displayvalue. Normal and reciprocal modes are available. The formulae for eachtype are
as below.

For normal mode (PLSE or5n3L)

input period (seconds) x PE~d SCLE
PE~d} NPE

Display Value =

i.e. the display value is proportional to the input period of the pulse and the display is scaled by the
PE~d! NPE and PE~d SLL E functions.

For reciprocal mode (PLS.F or 5~5.7)

PE~dSEY
input period (seconds) x PErd? NPE

Display Value =

i.e. the display value is inversely proportional to the input period of the pulse and the display is scaled
by the PE~d ! NPk and PE~d SLL E functions.

Example 1 - Using normal mode

Theinput pulseis the time an object take s to move over a distance of 200mm. Display isto show time
taken in milli seconds with a resolution of 0.1 milliseconds.

Set the decimal point (dZPE) to 8. & Set period scale to {888.8 (one thousand milli seconds = 1

second) and period inputto { The actual period in seconds will be multiplied by 1000.0 and divided by
1 to give a scaled result in milli seconds.

Example 2 - Using reciprocal mode

For the same inputs given in Example 1 it is required to display velocity in metres per second with a
resolution of 0.01 metres per second.

Set the decimal point (d£Pk) to 8.82. Set period scale to (.88 and period input to {8 (100mm in 0.1
seconds = 1m/s). The period scale of 1.0 will be divided by the product of the input period in seconds
and the period input to give a display scaled in metres/sec. So for 100mm travelledin 0.1 second the
display value =1.00/(0.1 x 10) = 1m/s.

Example 3 - Using reciprocal mode

For the same inputs as Example 2 it is now required to scale the instrument to read in kilometres per
hour.

Setperiodinputto {880808.88 (tenthousand times 100mm =one kilometre) and period scaleto 3688
(three thousand, six hundred seconds in one hour). The period scale of 1000.00 will be divided by the
product of the input period in seconds and the period input to give a display scaled in metres/sec.

Note: For all the examples above the period input and period scale factors may be reduced for
simplicity if required e.g. in Example 3 a period scale setting of {88.88 combined with a period input of
35 would give the same result.
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4 .3 Function table - scaled period mode

o : Meaning of : Default  Record Your
Initial displa . Next displa . :
pay display piay Settings Settings

Rilo Alarm 1 low setpoint value. Setpc())rnz_,t’;/ilue OFF

R Alarm 1 high setpoint value. Setpc())rlrg’;/ilue OFF

R2dLo Alarm 2 low setpoint value. Setp(?rlrlf’;/;azlue OFF

(¥}
RAZH, Alarm 2 high setpoint value. Setpé)rirg;/;a:lue OFF
A IHY Alarm 1 hysteresis Hysteresis value ]
: in measured units.
. Hysteresis value

R2HY Alarm 2 hysteresis. in measured units. th]

Ak Alarm 2 trip time. b':%roef ?eelg?/ntﬂ;s a

A2kt Alarm 2 trip time. b’:%roef ?eelg(\)/nt(rjiZs o

] . No of seconds .
Rirt Alarm 1 reset time. before relay resets. o
R2rk Alarm 2 reset time. be’f\g?eoiég)c/opgssets. o
. Rinoor

R ilnoorA inc Alarm 1 action N/O or N/C. Aimec Rino
R2n.aor A2n.c Alarm 2 action N/O or N/C. RS':,: .c:)r R2nr.o

br St Digital display brightness Bwis S

(¥5 =highest brightness)
Yoy . . Otis P
duii Re mote input brightness control o

(4S5 =bhighest brightness)

The functions below are accessible only via ZRL

Display rounding, selects

mode - see section 1.2 orifthe ACLS function is set to AL L

drnd . Value in memory {
resolution
ONE PHLD .d.HLD . H .

- . o H Lo 2EFD.SP.ARC. .

.4 np Remote input No.Ac .d! 5P .dull or none
9.~St
. HE H LO H LO EE’-E

buk @ Button operation di SP FLACOrg.,.Se one
RCC Relay access mode OFF NDNE ERSYorALL OFF

SPRC Setpoint access RiorR (-2 R
Lo d) 5P OFF
H} 9H ot 5P Not applicable to this model OFF
d: SP FLSH

P.SEE Preset value Value in memory ]

CPE De cimal point setting Value in memory o

PLSE .SASL
PEr i ' P

oPE Set operating mode PLSI of SAO.I LSE

PE~d} NPE Period input scale factor Value in memory {

PE~dSTL Period scale factor Value in memory H
}» NPE Input edge type Loorh Sh o Sh
c.-SkE Counter reset value 2ErDor P.SEE ceErg

c.rSk Counter reset mode Lo.H LoEorH E Lo

dbnc Debounce time (mS) Dtoq999 o

S.Prd.rkc.
SEEOPE- Set operating mode PErd both. PEfF
tokl OrFFEQ
mman ~ ~

SEr.} bYPE Serial communications type 0ORE.ra32.rudsor noneE

' 20
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5 Period Operation

The period mode operation is used when a display of the actual time period of the input pulse is
required (with no scaling). Eight different period display options are given, from a display in seconds to a
display in days. These display options may be selected atthe &* 5P I 1S E function. You will also need to
choose the required operation mode from the GPE ! function There are nine different operation modes to
choose from, allowing a wide choice of timing method.

The instrument will measure the period of the pulse width from either the low or high going edge of
the pulse, selection of which edge to start measurement from is via the ! fiPk function.

Forinputs such asrelays with contact bounce problemswhich may lead tounstablereadings, it may
be useful to use the debounce (dbne) function to filter out the contact bounce.

You will need to enter via ZRAL or FUNET mode (see section 1.2) to gain access to functions, the
function table for each mode shows which functions require entry via £ AL mode.

The LD4-TMR hasan easy alarm access facility which allows access to the alarm setpoints simply
by pressing the [@ button at the frontor rear of the instrument. The first setpoint will then appear and changes
to this setpoint may be made to this setpoint via the &3 or & 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 in order forthe easy access to work:

1. Either the RCL S function must be set to ERASY or the .} NP function must be set to SP.RL.

2. Atleast one alarm must have a setpoint, nothing willhappen if all the alarm setpoints are setto GFF.
3. The SP.RL function must be set to allow access to the relays required e.qg. if set to R {-2 then the
easy access will work only with alarm relays 1 and 2 even if more relays are fitted.

4. The instrument must be in normal measure mode i.e. if the instrument is powered up sothatitisin

C AL mode then the easy access will not function. Ifin doubt thenremove power from the instrument,
wait for a few seconds then apply power again.

5. Ifthe easy access facility is used then the only way to view or alter any other function settings is to
power up via £R. mode i.e. there is not entry to F LT mode unless the instrumentis powered up in
AL mode.

5.1 Explanation of functions

Lo (alarm 1 low setpoint)

Displays and sets the alarm low setpoint value for the designated alarm relay. The low alarm
setpoint may be disabled by pressing the Z and kd pushbuttons simultaneously. When the alarmis disabled
the display willindicate 8FF . The alarm relay will trip whenthe displayedvalue is less than the AxL a setpoint
value. Relays may be configured with both a low and high setpoint, so the relay may be tripped when the
readingis outside the band set between low and high.e.g.if R {Laissetto {8.80 andR H, issetto RG.0
then the alarm output relay will trip when the display value is either below (8.8 or above |8.5.

R2L o (alarm 2 low setpoint)
Displays and sets alarm 2 low setpoint, see A & o for further description.
R H, (alarm 1 high setpoint)

Displays and sets the alarm high setpoint value for the designated alarm relay. The high alarm
setpoint may be disabled by pressing the &3 and K pushbuttons simultaneously. When the alarm is disabled
the display will indicate 8FF . The alarm relay will trip when the displayed value is greater than the RxH,
setpoint value. Relays may be configured with botha low and high setpoint, so the relay may be tripped when
the reading is outside the band set between low and high (see R & o for example).

R2H, (alarm 2 high setpoint)
Displays and sets alarm 2 high setpoint, see R #, for further description.

R HY (alarm 1 hysteresis [deadband]) - this function will not be seen if both the high and low setpoints
are setto OFF.

Displays and sets the alarm hysteresis limit and is common for both high and low setpoint values.
The hysteresis value may be used to prevent too frequent operation of the alarm relay whenthe measured
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value stays close to the setpoint. Without a hysteresis setting (RAxH4Yset to zero) the alarm will trip when the
display value goes above the alarm setpoint (for high alarm) and will re set 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:

Inthe highalarm mode, once the alarmistripped the input must fall belowthe setpoint value minus
the hysteresis value to reset the alarm.

e.g. if R H issetto S80.80 and R HYissetto 3.8 then the alarm output relay will trip once the
display value goes above 58.8 and will reset when the display value goes below % .8 (50.0 minus 3.0).

In the lowalarm mode, once the alarm is tripped the input must rise above the setpointvalue plus
the hysteresis value to reset the alarm.

e.qg.ifA Loissetto 20.0 and R HY issetto (5.8 then the alarm output relay will trip when the
display value falls below 28.8 and will reset when the display value goes above 388 (20.0 plus 10.0).

The hysteresis units are expressed in displayed engineering units.

R2HY (alarm 2 hysteresis) - this function will not be seen if both the high and low setpoints are
setto OFF.

Displays and sets alarm 2 hysteresis, see R i+ for futher description.

R &k (alarm 1 trip time) - this function will not be seen if both the high and low setpoints are

setto OFF

Displays and sets the alarm trip time and is common for both alarm high and low setpoint values.
The trip time is the delay time before the alarm relay will trip when an alarm condition is present. The
alarm condition must be present continuously for the trip time period before the alarm will trip. This
function is useful for preventing an alarm trip due to short non critical deviations from setpoint. The trip
time is selectable over 8to 999 seconds.

A2tk (alarm 2 trip time)
Displays and sets alarm 2 trip time, see R & k for further description.

R i~k (alarm 1 reset time) - this function will not be seen if both the high and low setpoints are
setto OFF.

Displays and sets the alarm relay re set time. With the alarm condition is removed the alarm relay will
stayin its alarm condition forthe time selected asthe resettime. The reset time isselectable over & to 999
seconds.

R2r-k (alarm 2 reset time) - this function will not be seen if both the high and low setpoints are
setto OFF.

Displays and sets alarm 2 reset time, see R - & for further description.

A in.oor A in.c (alarm 1 normally open or normally closed)- this function will not be seen if both the
high and low setpoints are set to SFF.

Displays and sets the alarm relay action to normally open (de-energised) or normally closed
(energised), when no alarm condition is present. A normally closed alarm is often used to provide a power
failure alarm indication.

RZ2n.o0 or A2n.c (alarm 2 normally open or normally closed) - this function will not be seen if both the
high and low setpoints are set to GFF.

Displays and sets alarm 2 normally open/normally closed operation, see R in.a/R in.cfor further
description.

br 9t (display brightness)

Displays and sets the digital display brightness. The display brightness is selectable from &to {5,
where O = lowest intensity and {5 = highestintensity. This function is useful forreducing glare in low light
environments.
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dut L (remote display brightness)

Displays and sets the level for remote input brightness switching, see .} f1P function. When the
remote input is setto diit L the remote input can be usedto switch between the display brightness level set
by the br39tk function and the display brightness set by the dut L function. The display brightness is
selectable from 8 to {5, where & = lowest intensity and {5 = highest intensity. This function is useful in
reducing glare when the display needs to be viewed in both light and dark ambient light levels.

drnd (display rounding)

Displays and sets the display rounding value. This value may be setfrom ¢-5888 displayed units
(e.g.8.80 i1to 5.800 if decimal point set to 3 places). Display rounding is useful forreducing the instrument
resolution without loss of accuracy in applications where it is undesirable to display to a fine tolerance.
(example: if setto O the instruments display will increment in multiples of 10).

dfPE (decimal point selection)

Displays and sets the decimal point for the period display. By pressing the & or K pushbuttons the
decimal point position may be set. The decimal point function display shown will depend on the number of
digits in the display and the d&* 5P I 13 E setting. The table below shows all the possible settings for a 4 digit
display.

d! SPINgE dCPE Measured values
o Seconds
SELCS 0 Seconds & tenths of seconds
0.o2 Seconds & hundredths of seconds
0.oo Minutes & seconds
~n.55 D.0G. ¢ Minutes, seconds & tenths of seconds
8.oe Seconds & hundredths of seconds
0.00 Minutes & seconds
h.A.S 0.00. ¢ Minutes, seconds & tenths of seconds
0.02 Seconds & hundredths of seconds
] Minutes
AR (] Minutes & tenths of minutes
0.o2 Minutes & hundredths of minutes
0.00 Hours & minutes
LG 0.00. ¢ Hours, minutes and tenths of minutes
8.o¢e minutes & hundredths of minutes
] Hours
hrS 0 Hours & tenths of hours
0.02 Hours & hundredths of hours
0.00 Days & hours
dd.hh 0.00. ¢ Days, hours & tenths of hours
0.o2 Hours & hundredths of hours
HH Days
dRYS L R Days &tenths of days
0.o02 Days and hundredths of days
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OPET (period operating mode)

Displays and sets the operation mode to be used in measuring the pulse period. All of the modes
are up timers with the exception of the dn~ mode.

The descriptions below use the terms "active inputs”, "inactive inputs’ and "reset". The reset
operation is via a contact closure or control voltage input between the GND and KEY RESET terminals a
reset can cause the display to go to zero or a preset value, see the two e.~5& functions for reset operating
modes. An input can be a contact closure or control voltage type input depending on the circuit board link
settings, the input mode is setviathe ! Pk function. For example with} Pk setto L ea short circuitor OV
between the GND and IN terminals will be taken as an active input and an open circuit or control voltage
between the GND and IN terminals will be taken as an inactive input. The available modes operate as

follows:
Mode Operation
The run option allows accumulated time display. The mode operates in the following
manner:
rwr (run) Input inactive: The timer stops but holds the time display.
Input active: The timer continues timing from the previous time i.e. the time
accumulates.
The duration option allows display of an input time with areset atthe endofthe input.
dur The mode operates in the following manner:
(dur:ltion) Input inactive: The timer is automatically reset and the display shows zero or the

preset value.
Input active: The timer starts timing from zero or the preset value

PLSE (pulse)

5~3L (single
pulse)

PLS.H (pulse held)

Sn~9.H (single
pulse held)

UP (up timer)

dn~ (down timer)

The pulse option allows timing of the duration of an input pulse.

The mode operates in the following manner:

Input inactive: The display will hold the time of the last pulse.

Input active: The display resets to zero (preset does not apply to this mode) then
starts timng the new pulse.

The single pulse option allows timing of the duration of a pulse.

The mode operates in the following manner:

Input inactive: The display will hold the time of the last pulse. The display must be
reset before a new pulse can be timed.

Input active: Ifthe previous time display has been reset then the timing process will
start fromzero or the preset value. If the previous display has not been reset the value
displayed will not change when the input becomes active.

The pulse held option operates in the same manner as the PLSE option with the
exceptionthat the display indication only changes at the end of the active inputi.e. the
previous display is held until the new active inputends. Preset does not apply to this
mode.

The pulse held option operates in the same manner as the 5~3L option with the
exception that the display indication only changes at the end of the input pulse. As
with the S~8L option the display must be reset before a new pulse can be timed.

The up timer option allows the instrumentto be used as a timer with a start, stop and
resetinput (see ¢ fiPEt and 5.} 1P functions for edge settings for these inputs). Note
the e.~ Sk function must be setto 2&F O if this mode is used. The mode operates in
the following manner:

Upon receiving an active input the display will show accumulated time. This timing
will continue until a STOP input is received even if the input becomes inactive. This
STOP input is operated via an edge between the GND and SET terminals. A reset
input will reset the timer to zero. If the timer is stopped and then restarted without a
reset the tming will continue from the previous time.

The downtimer works in the same manner as the &P timer with the exception that the
down timing will automatically start from the number set at the P.5E & function. The
c.~ 5k function must be set to PSE E if this mode is used.

AR.dur
(accumulating
duration)

The accumulating duration mode allows displays of current timing period and
accumulated total. The mode operates in the following manner:

Input active: Display starts timing from zero (preset doesnot apply to this mode).
Input inactive: Display shows accumulated time from previous timing periods.
Aresetoperation must be carried outwhen the accumulated total needs tobe reset.
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d! SPINSE (display range).
The display range function allows selection of various display modes. Eight different modes are
available these are:
SELS for a display in seconds
~n~.55 for a display in minutes and seconds.
h.~.S for a display in hours, minutes and seconds.
~nrn for a display in minutes.
hhoan for adisplay in hours and minutes
hr~5 for a display in hours
dd.hh for a display in days and hours
dRYS for a display in days
Note that the display is also affected by the decimal point setting.

Examples below show how a 100 second input is affected bythe & SP FiSE and JLPE functions.
Examples are shown for a 4 digit display type instrument.

dPE d)SP 'NSE DISPLAY
i
H SECS , , : . .
i.e. 100 seconds with a no decimal points display

(I xTalx]
LSS, by

i.e. 100.0 seconds
(70
i.e. 1 minute and 70 hundredths of seconds

L SECS

0.02 AAR

©.2 NP (remote input function)

Terminals GND and KEY SW 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.
Alternatively a control voltage of OV & 5VDC could be used to activate and deactivate the remote input. 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:

RONE - no remote function required

P_HL d - peak hold. The display will show the peak hold value whilst the remote input terminals are
short circuited.

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

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

L o -valleymemory. Theminimum value stored in memory will be displayed. Otherwise operates in the
same manner as the H, function. Ifthe short circuit is held for 1 to 2 seconds then the memory willbe
Cleared.

H,» L o -toggle between H,» and L adisplays. 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. PH,» or PL owill
flash before each display to give an indication of display type. . If the short circuit is held for 1to 2
seconds then the memory will be cleared.

2Er O - zero the display. The total will be zeroed when the remote input is short circuited.

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

Na.Re - no access. This blocks access toall functions unless the remote input pins are short circuited
or entry is made via £RL mode.

d! 5P - display toggle. Not applicable to this manual.

duil 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 b3k function and the brightness level set at the gL L function.

39.~5t - grand total reset. Not applicable to this manual.
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P.buk ([@ button function)

The [@ button may be set to operate some of the remote input functions, this button is located on
main printed circuit board a connector is also provided to allow external connection of remote switches to the

3. 3. B and M4 buttons. 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 simultane ously the [@ button will override the remote input.

The functions below are as described in the I .¢ 1P function above with the exception of the FURT
function.

Functions available are:
NONE, H Lo, H Lo, 2EFD, &SP FUNCand 9.-~5k

The FURL function allows the preset value used with the down timer (when in PEf d mode) to be
displayed and set without the need to enter ZAL and FUNE modes. To alter the preset value press the [@
pushbutton, the display will indicate P.5E & followed by the current preset value. This value may now be

altered via the B or K pushbutton. When the preset value is set as required press, then release, the [@
pushbutton, the display will indicate & nd and will return to normal measurement. The display will return to

the new preset value only when the reset has been activated again.
RLLS (alarm relay access mode)

Access mode (BFF, ERSY, NONE or RLL) - Ifsetto 8FF the mode function hasno effect or alarm
relay operation. If setto ERS4 the "easy alarm access" mode will be in operation, see page 18. If setto
REONE there will be no access to anyfunctions via F W mode, entry via £ AL mode must be made to gain
accessto alarm functions. Thisfunction providesan alternative to using the .} f1P function for easy access
or no access mode thereby allowing the remote inputto be programmed for an alternative use. If set to AL L
then access to all functions can be made via F Ui mode i.e. there is no need to enter via ZAL mode.

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

Sets the access to the alarm relay set points. The following choices are available: R { - Allows
setpointaccesstoalarmlonly. R {-2 - Allowsaccess to alarms 1 and 2 only. For this function to operate the
remote input function must be setto SP.AL.

Lo d!SP H 9H a2 SP and d} SP functions - not applicable to this model.
P.SEL (preset value)

This function displays and sets the presetvalue to be used whenthe 8PE ~ functionis set to down
counttimer (dn). Note that the [@ button may be programmed to allow access to the preset value also. The
presetvalueis the value which will automatically be set when a timing process starts in down count mode.
The preset can also be used in some other up counting modes if required, see GPE ~ function.

} NPE (input type)
Displays and setsthe input type to be used for period measurement. If setto L athentheinstrument

willmeasure the period of an input with alowgoingedge. If setto h» 3h then the instrument will measure the
period of an input with a high going edge.

5.0 1P (SET terminal input)

Displays and sets the input type to be used to halt the timing process when using the up or down
counttimer. The KEY SET inputis used as the stop input when using the up or down timer, ensure that LK2 is

in and that LK1 & 3 are out. If setto L athen the timing will be held when alow going edgeisreceived, if setto
k! 9h then the timing will be held when a high going edge is received.

c.rSk (reset value)

The resetterminal can be programmed to cause the display to reset to either zero or the preset
value set via the PSE E function. Choose either 2EF 8 or P.5EL to select the required operation.

c.~5k (reset mode)

Allows selection of reset level or edge to force areset. If set to & & a low input level or closed switch
on the reset line will force a reset. If set to H} a high input level or open switch on the reset line will force a
reset. If setto &L OE then afalling edge or switch closure on the reset line will force areset. If setto H? E thena
rising edge or switch opening on the reset line will force a reset.
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dbnc (debounce)

Displays and sets the debounce time. The debounce time can be setfrom 0to 1000 displayed units.
If the input pulse width is less than the debounce time setting then the input will be ignored and will not be
displayed.
SEEL OPEr (set operating mode)
Displays and sets the selected operating mode, e.g. select 5.7~ d for scaled period measurement.
See the dedicated chapter in this manual for description of the required operating mode. Options are:
5.Pr d - Scaled period measurement.
~ktc - Not applicable to this manual
PEI d - Period measurement
bok h - Not applicable to this manual

tokl - Not applicable to this manual
FIER - Not applicable to this manual

Serial Output Functions

The following functions appear after the SE& GPE ~ function. Refer to the “RS232/RS4 85" output
appendix for further details.

bRUD FRLE

PrtY

0.PUE - the update mode is used with the real time clock mode only.
Rddr

Returning to the normal measure mode

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

5.2 Period measurement examples

Examples below show three typical applications, see the GPE ! function for a full description of these
and other modes.

Example 1 - Stopwatch operation.

To operate as a up counting stopwatch (start/stop and
reset inputs) and display in hours, minutes and seconds choose E I GND

h~S mode atthed? SP T ISE function. Choose 4P atthe GPET k K
function. The e.~5Sk& function must be setto 2&r L. E 5 Ky
) G —  FEE
Tooperate as a down counting stopwatch (start/stop and KEY
reset inputs) and display in hours, minutes and seconds choose N
h~S mode atthed? SPTNSE function. Choose dnatthe GPET pa

function. The e.~5Sk function must be setto PSEE and a preset

value to count down form entered at the PSE & function. .
_ _ _ _ Input connections
Note: if the STOP input is not required the 4P and dn or 4P and dn

modes can be used with the START and RESET inputs only. .
ope ration mode s
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Example 2 - Elapsed time operation.

To operate as a simple elapsed time display with a start
and reset input and a display in seconds choose SELS mode at ) )
the &% SP '€ function. Choose S19L at the SPET function. 5
The e.~ 5k function must be setto 2&/ 8. Whist the input is active g
the display will increment in seconds. When the input becomes
inactive the time display will be held. To start fromzero areset input r
must be given.

Input connections for
S~9L operation mode

Example 3 - Pulse timer operation.

Tooperate as a simple pulse timer display with a display
in minutes & seconds choose ~~.55 mode at the d? SPISE
function. Choose PLSE at the BPE! function. When the input
becomes active the display will automatically reset to zero and
start timing form zero. When the input becomes inactive the
display will hold the time of the last pulse input.

INFUT

Input connections for
P LSE operation mode
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5.3 Function table - period mode

(45 =highest brightness)

The functions below are accessible only via £ZRL mode - see section 1.2 or if the

s . . : . Default |Record Your
Initial display Meaning of display Next display Setting Settings
AxLto Alarm low setpoint value Setpoint value or 8F F OFF
RAxH, Alarm high setpoint value Setpoint value or OF F OFF
AxHY Alarm hysteresis Hysteresis value in measured units o
AxtE Alarm trip time No of seconds before relay trips o
RAxrk Alarm resettime No of seconds before relay resets [
Axn.a0r AXn.c Alarm action N/O or N/C Axm.o0r AXn.c Axn.o
AxSPorAxk!? Setpoint or trailing alarm AXSP or Axt! AxSP
br Sk Digital display brightness (15 = hié]Jhetcs)t’grightmss) S
dutt Re mote input brightness control G 1015 o

LIS function is set to AL L

' 28

drnd Display rounding, selects resolution Value in memory i
NONE PHLD dHLD H Lo,
rane Remote Input H Lo 2EF0.SP.RC No.Rc. none
dl SP . dutlor8.-5k
IxTs1s] ] » [l 5 ]
P.buk @ Button operation "w;‘f ;,;;;n?;)r";rgi' = none
RCC Relay access mode OFF NONE ERSYorALL OFF
SPRC Setpoint access R{ R {-2efc. R
Lo d 5P OFF
H 9H o SP Not applicable to this model OFF
d! SP FLSH
P.SEE Preset value Value in memory ]
P De cimal point setting Value in memory H
run.dur PLSE SASL.
OPEF Operation mode PLS.H.5A9H UPdnor dur
R.dur
} NPE Input edge type Loort, Sh o Sh
s nP Stop input edge type Loorh, Sh ‘o
c.r 5k Counter reset value 2ErDorP.SEE 2ErD
c.rSt Counter reset mode Lo H taEorH E Lo
dbne Debounce time (mS) Dto 9999 ]
S.Prd.rkc.
SELOPE- Set operating mode PEld . both. PETd
taokl OrFrEQ
SEr. EYPE Serial communications type gne rede rvasor none

Functions marked * will only be seen if those options are fitted.
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6 Specifications

6.1 Technical Specifications

Input: Link selectable internal pull up resistor, internal pull down resistor,
biassed input, DC input and 2V added hysteresis. For inductive, AC and
square wave inputs the maximum input voltage is 48VDC or RMS with

Impedance:
Memory Retention:
Display Reset:

Microprocessor:

Ambient Temperature:

Humidity:
Power Supply:

Outputs:
Power Consumption:

Transducer Excitation:

6.2 Options

Serial Communications:
Physical characteristics

Model LD4-X-X-574

appropriate link settings
10kQ
Battery backed memory

Remote reset via “RESET” input
(contact closure to ground or 5V DC maximum)

MC68HC11 CMOS
-10 to 60°C,
5 to 95% non condensing

AC 240V,110V 50/60Hz or

DC 15to 24V nonisolated or
DC 12V, 24V or 48V isolated
Supply type is factory configured

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

AC supply 15 VA max,
DC supply, consult supplier (depends on voltage & options)

+5V or +16V link selectable

RS232 or RS485 communications

Case size (mm) = 255 x 145 x 125
Weight: = 1.3 kgs
Mounting hole locations (mm) = 180(w) x 55(h)
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7 Guarantee and Service

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

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

Products for attention under guarantee (unless otherwise agreed) must be returned to the
manufacturer freight paid and, if accepted for free repair, will be retumed 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 n Australia.
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Addendum - RS232/RS485 Commands

RS232/485 Operation and Commands
The RS232/485 interface is user selectable. The modes of operation available are as follows:-

d» 5P - Image Display Mode:
In image display mode the display value is sent via RS232/485 as raw data in the following format:
<ESC> IXYYYY

Where: <ESC>is the ESCAPE character (27 Dec, 1B Hex)
| is the character ‘I’ (73 Dec, 49 Hex)

Xis the number of image bytes in ASCII (31to 38 Hex)
YYYY isthe 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 onthe number of display digits present.

The most common usage would be to provideoutput for a large digit display for wide area viewing which
just mimicsthe smaller display on the measuring instrument. The large digit displays automatically dete ct
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, Bit 7 is decimal point etc.

Contk - Continuous Transmit Mode (ASCII):

In this mode the display value is continually sent via the RS232/485 interface every display update
(approx. 4 times per second depending on the baud rate). The format for this is as follows:-

<STX> XYYYY<CR>

Where:<STX> is start of text character (2 Dec, 02 Hex)

X SPACE (32 Dec, 20 Hex) for a positive value.

X ‘-’ (45 Dec, 2D Hex) for a negative value.

YYYY is the display value in ASCII (length depends on number of display digits).
<CR> is a Carriage Return (13 Dec, 0D Hex)

e.g.: If the display is showing 123456 then the instrument will send
‘02 20 31 32 33 34 35 36 0D’ (HEX) to the host.

UPdE - Update Mode (not applicable to this model)

OL L - Host Controlled Transmit Mode (ASCII):
This mode requires a host computer or PLC to poll the instrument to obtain display or other information or
reset various setpoint parameters. The format for the host command is as follows:-

<STX>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)

C is the command character (see list below)

Ais the unit address (Range: 32 to 63 Dec, 20 to 3F Hex - address is offset by 32 Dec, 20 Hex)
<CR> is Carriage Return (13 Dec, OD Hex)

N is the setpoint numberin ASCII e.g.: 31 Hex would be 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>

Instructs unit to return the primary display value. The primary value is the main reading on a certain
instrument such as pH on a LD4pH meteror Thermocouple temperature on a LD4TC. Format of returned
datais:-

<ACK>PAXYYYY<CR>

Where: <ACK> is Acknowledge (6 Dec, 06 Hex)
P echo command received ‘P’ (80 Dec, 50 Hex)
Ais the responding unit’'s address

X SPACE for positive and ‘-’ for negative

YYYY is the display value in ASCII
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<CR> is a Carriage Return (13 Dec, OD Hex)

The number of display characters returned depends on the number of display digits present. If the
decimal point is non zero then it will be sent in the appropriate place as ‘.’ (46 Dec, 2E Hex).

Transmit Secondary Display Value: <STX>SA<CR>
Instructs unitto return the secondary display value. For example the secondary value would be Solution
Temperature on a LD4PH or Cold Junction Temperature on a LDATC. Format of returned data is:-

<ACK>SAXYYYY<CR>

Where:<ACK> is Acknowiedge (6 Dec, 06 Hex)

S echo command received ‘S’ (83 Dec, 53 Hex)
A isthe responding unit's address

X is SPACE for positive and ‘-’ for negative
YYYY isthe display value in ASCII

<CR> is a Carriage Return (13 Dec, OD Hex)

The number of display characters returned depends on the number of display digits present. If the
decimal point is non zero then it will be sent in the appropriate place as ‘.’ (46 Dec, 2E Hex).

If the instrument does not have a secondary display then the command will be echoed back with no
display value (i.e..<ACK>SA<CR>).

Transmit Special Function Value: <STX>KA<CR>
Instructs unit to return the special function value (if enabled). Will return the Display Hold, Peak Hold,
Valley High, Valley Low or Tare value depending upon which is selected. Format of returned data is:-
<ACK>KAXYYYY<CR>

Where: <ACK> is Acknowledge (6 Dec, 06 Hex)
K echo command received ‘K’ (75 Dec, 4B Hex)
Ais the responding unit’s address

Xis SPACE for positive and ‘-’ for negative
YYYY is the display value in ASCII

<CR> is a Carriage Return (13 Dec, OD Hex)

The number of display characters retured depends on the number of display digits present. If the
decimal point is non zero then it will be sent in the appropriate place as ‘.’ (46 Dec, 2E Hex).

If special functions are not active then the invalid command message will be returned (refer Invalid
Command later).

Reset Special Function Value: <STX>RA<CR>
Instructs the unit to reset the special function value (if applicable). Will reset the stored value for Peak
Hold, Valley High and Valley Low. Format of returned data is:
<ACK>RA<CR>
Where: <ACK> is Acknowledge (6 Dec, 06 Hex)
R echo command received ‘R’ (82 Dec, 52 Hex)
A isthe responding unit's address
<CR> is a Carriage Return (13 Dec, 0D Hex)

If special functions are not active then the invalid command message will be retued (refer Invalid
Command later).

Read Low Alarm Setpoint: <STX>LA<CR>N<CR>
Instructs unit to return value of low alarm setpoint. Format of returned data is:
<ACK>LANXYYYY<CR>
Where: <ACK> is Acknowledge (6 Dec, 06 Hex)
L echo command received ‘L’ (76 Dec, 4C Hex)
A isthe responding unit's address
N is the setpoint numberin ASCII e.g.: 31 Hex would be alarm 1 etc.
X isSPACE for positive and *-’ for negative

YYYY is the setpoint value in ASCII
<CR> is a Carriage Return (13 Dec, 0D Hex)

If setpoint number specified is not present the return string will have the setpoint number set to zero (i.e.:
<ACK>LAO).
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Read High Alarm Setpoint: <STX>HA<CR>N<CR>
Instructs unit to return value of high alarm setpoint. Format of returned data is:
<ACK>HANXYYYY<CR>

Where: <ACK> is Acknowledge (6 Dec, 06 Hex)
H echo command received ‘H’ (72 Dec, 48 Hex)
A is the responding unit's address

N is the setpoint numberin ASCII e.g.: 31 Hex would be alarm 1 etc.
X'is SPACE for positive and ‘-’ for negative
YYYY is the setpoint value in ASCII

<CR> is a Carriage Return (13 Dec, 0D Hex)

If setpoint number specified is not present the return string will have the setpoint number set to zero (i.e.:
<ACK>HADO).

Set Low Alarm Setpoint: <STX>A<CR>N<CR>XYYYY<CR>
Instructs unit to change value of low alarm setpoint. Format of returned data is:-
<ACK>IANXYYYY<CR>

Where: <ACK> is Acknowledge (6 Dec, 06 Hex)
| echo command received ‘I' (108 Dec, 6C Hex)
A is the responding unit's address

N is the setpoint numberin ASCII e.g.: 31 Hex would be alarm 1 etc.
Xis SPACE for positive and ‘-’ for negative

YYYY is the setpoint value in ASCII
<CR> is a Carriage Return (13 Dec, 0D Hex)

If setpoint number specified is not present the return string will have the setpoint number set to zero
(i.e.: <ACK>IAOXYYYY).

Set High Alarm Setpoint: <STX>hA<CR>N<CR>XYYYY<CR>
Instructs unit to change value of high alarm setpoint. Format of returned data is:-
<ACK>hANXYYYY<CR>

Where: <ACK> is Acknowledge (6 Dec, 06 Hex)

h echo command received ‘h’ (104 Dec, 68 Hex)

A is the responding unit's address

N is the setpoint numberin ASCII e.g.: 31 Hex would be alarm 1 etc.
X is SPACE for positive and ‘-’ for negative

YYYY is the setpoint value in ASCII

<CR> is a Carriage Return (13 Dec, 0D Hex)

If setpoint number specified is not present the return string will have the setpoint number set to zero
(i.e.: <ACK>hAOXYYYY).
Tare Using Current Display Value: <STX>TA<CR>

Instructs the unitto tare the instrument using the current display value (if tare has been selected in special
functions mode). Format of returned data is:-

<ACK>TA<CR>

Where: <ACK> is Acknowledge (6 Dec, 06 Hex)
T is echo command received ‘T’ (84 Dec, 54 Hex)
Ais the responding unit's address

<CR> is a Carriage Return (13 Dec, 0D Hex)

If tare is not valid then the invalid command message will be returned (refer Invalid Command later).
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Transmit Instrument Model and Version: <STX>IA<CR>
Instructs unit to returmn the model and version number of the instrument. Format of returned data is:-
<ACK>|ACCX.X<CR>

Where: <ACK> is Acknowledge (6 Dec, 06 Hex)

| is echo command received ‘I’ (73 Dec, 49 Hex)

A is the responding unit's address

CC a 2 character model identifier (e.g.: TC -thermocouple)

X.X is the version number (e.g.: ‘0.1")

<CR> is a Carriage Return (13 Dec, 0D Hex)

Invalid Command

If the command received from the host is notvalid then the unit will return the following:-

<ACK>? A<CR>

Where: <ACK> is Acknowledge (6 Dec, 06 Hex)
? isthe character *?’ (63 Dec, 3F Hex)

Ais the responding unit's address

<CR> is a Carriage Return (13 Dec, 0D Hex)

If the address received from the host doe s not match the units address then the unit will not respond
at all.

Other commands may be added to suit the particular configuration of each instrument. Value read
commands will have the same format as the Transmit Primary Value command. Set Value commands will
have the same format as the Set Low Alarm Setpoint command etc.

SEr. { - Output mode for serial port 1
Displays and sets the output mode for serial port 1. Options are:
RONE - no serial input/output
232 - RS232 serial input/output
485 - RS485 serial input/output
! 28 - 20mA serial current loop

Where a serial input/outputis being used the option must be setto correspond to the input/output
hardware fitted. e.qg. if the instrument was ordered with an RS232 output then SEf . { (and/or SEF.2) must
be setto 232.

SEr.2 - Output mode for serial port 2
Displays and sets the output mode for serial port 2. Options are as per SEF. .

Host Timing Requirements for RS485 Operation:

RS4850peration requires the host to switch the RS485 transceiverto transmitbefore acommand is
sent. The instrument is capable or replying after 1 to 2 milliseconds. Therefore the host should switch the
RS485 transceiver back to receive mode within 0.5 milliseconds after the last character of the command has
been sent to ensure correct operation.
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