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1 Introduction

This manual contains information for the installation and operation of the RM4-SG Load Cell
Monitor. Model RM4-SG is a general purpose load cell/strain gauge monitor which may be configured to
accept an input from any conventional 4 wire strain gauge bridge of 85Q or higher. The instrument has a
selectable full scale range settings from 0.5mV/V to 100mV/V.

The RM4-SG has various calibration method options. It may be calibrated by applying know
weights to the load cell or by entering the mV/V value for the load cell or via a single offset value. Excitation
voltages of 5 volt and 10 volt are selectable by PCB links. 10V excitation is standard and would normally be
used.

The RM4 is suitable for measuring weight, pressure, force, torque and similar variables.
Calibration, setpoint and other set up functions are easily achieved via the keypad. Two standard inbuilt
relays provide alarm/control functions. Various combinations of one or two optional extra relays or analog
(4-20mA, 0-1V or 0-10V) may also be provided as an option. Alarms and retransmission may be set to
operate from the live input value or to follow either the tare, peak hold, display hold, peak memory or valley
memory remote input operations.

Unless otherwise specified at the time of order, your RM4 has been factory set to a standard
configuration. Like all other RM4 series instruments the configuration and calibration is easily changed by
the user. Initial changes may require dismantling the instrument to alter PCB links, other changes are made
by push button functions.

Full electrical isolation between power supply, input voltage or current and retransmission output is
provided by the RM4, thereby eliminating grounding and common voltage problems. This isolation feature
makes the RM4 ideal for interfacing to computers, PLCs and other data acquisition devices. The RM4 series
of DIN Rail Process Modules are designed for high reliability in industrial applications. The 5 digit LED
display provides good visibility, even in areas with high ambient light levels. A feature of the RM4 is the
programmable display brightness function, this allows the unit to be operated with low display brightness to
reduce the instrument power consumption and to improve readability in darker areas. To reduce power
consumption in normal use the display can be programmed to automatically dim or blank after a set time.

1.1 Inputs & outputs

4 Wire load cell

Optional outputs:
Extra relay
<«—] Two extrarelays
Switched 24V
Analog retransmission

123 456 7 89

| 2 3 4

| 5 digit LED display

[ Alarm relay annunciator LEDs

[ Pushbutton keypad

Two setpoint

<«— Power suppl
relays (standard) (RCRCRORORO) PPYy
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2 Mechanical installation

The RM4 is designed for DIN rail, horizontal mounting. The instrument snaps on 35mm DIN
standard rails (EN50022). Cut the DIN rail to length and install where required. To install the RM4, simply clip
onto the rail as shown below. To remove the RM4 lever the lower arm downwards using a broad bladed
screwdriver to pull the clip away from the DIN rail.

|<— 44mm —>| |« 141mm

>
(X XX7X7X7X7)7X%)
123456789

Rail
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3 Electrical installation

The RM4 Meter 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 allow for wires of up to 2.5mm? to be fitted for power supply and relays 1 and 2 or
1.5mm’ for load cell connections and optional outputs. 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. Acknowledgement of correct operation may be obtained by applying an
appropriate input to the instrument and observing the resultant reading.

Shield
Remote input ~— Excitation +
Optional outputs Signal +
see separate Signal -
options booklet if Excitation -
options are fitted & Remote

I\
11
11
[
(I}

input GND
1 2 4 7
& 2 9 2 e A RELAY 1 com |1
B RELAY 1 NOo |2
C RELAY?2 com |3
D RELAY 2 NO | 4
[ 2 3 4 E MAINS EARTH 5 REMOTE INPUT
F  240VAC NEUTRAL 6 EXCITATION +VE
AMALGAMATED INSTRUMENT CO G 240VAC ACTIVE 7 SIGNAL +VE
8 SIGNAL -VE
9 EXCITATION -VE
ﬂ RM4-SG-240-5E SERIAL No.

ABCDETEG Instrument data label (example)

DOV O

Active (DC-)
Neutral (DC+)
Relay 2 Earth

Relay 1
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3.1 Load cell connection using internal excitation.

When connecting load cells in parallel (or using a low resistance bridge) the input resistance of the load
cell combination must not be lower than 85Q irrespective unless external excitation is used.

See “Configuring the input board” section in this chapter for details of link settings for excitation voltage
and external excitation.

See link setting

Remote  roquirements for

Input excitation voltage selection Excitation +

Optional outputs -
see separate
options booklet if — :
: : L ignal +
options are fitted | | | T Signa
—_—N . Shield
Excitation -

123456789

3.2 Load cell connection using external excitation

External
excitation
EV to 10VDC
Remote
input
Excitation +
Optional outputs -
see separate
options booklet if Signal +
options are fitted | || | | || .--.--
Shield
Excitation -
Signal -

Note: all excitation links should be out if external
excitation is being used.

v & Links all out for
v+ o external excitation

EEN
EEN
[y
o
<
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3.3

3.4

Remove the connectors,
the four front bezel screws
and the earth screw

at the side of the case.
Hold the front bezel and

Remote input connections

The selected remote input function can be
operated via an external contact closure via a
switch, relay or open collector transistor switch.

A momentary action is required for functions such
as ERME and 2E7 8, a latching switch or normally
closed momentary switch may be required for
functions such as peak hold.

Configuring the input board

Remove the circuit board from the case following
the instructions below.

Link settings for the main input board are as shown
below. For optional output link settings consult the
appropriate appendix in this manual. The minimum
resistance of any load cell or combination of load
cells connected to the input is 85Q unless external
excitation is used. This applies to both 5V and 10V
excitation.

1

______________

i Choose momentary or
latching switch to
Remote M suit function selected.

234567829

slide out the circuit boards.

Main circuit board

H

*

7
5V, 3
10V|m
V+|O

B - ¢ | inks for 5V
H N oV c .-
- 5 excitation

|
|
al
<

—§ Links for 10V
v+ & excitation

V& Links for external
v+ o excitation

EENE
EEN
=
S}
<

3

} Links not applicable
to RM4-SG

Links r|10t applicable
to RM4-SG
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4 Explanation of functions

The RM4 setup and calibration functions are configured through a push button sequence. Two

levels of access are provided for setting up and calibrating:-

FuUnT mode (simple push button sequence) allows access to alarm relay, preset value, display

brightness & cell mV/V selection functions.

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

including calibration parameters.

Push buttons located at the front of the instrument are used to alter settings. Once CRL or FURT
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 &8 or & push button (in
some cases both simultaneously) when the required function is reached.

Entering ZRL Mode

% 1. Remove power from
the instrument. Hold in the 3
button and reapply power.
The display will indicate
CRAL as part of the
"wake up messages" when
the TAL message is seen
you can release the
button.

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

(3 button.

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

Note: If step 1 above has been completed then the
instrument will remain in this ZAL mode state until
power is removed. i.e. there is no need to repeat step 1
when accessing function unless power has been removed.
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Entering FUE Mode

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

op 1. When the "wake up"

messages have finished
and the display has settled
down to its normal reading
press, then release the
{3 button.

~ie 2. Within 2 seconds of
i releasing the [@ button
‘ press, then release
the E8 and {4 buttons
together. The display will
now indicate FuNRL followed
by the first function.
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Function Range Description
AxLo Display Alarm relay low setpoint - see “Alarm relays” chapter.
value or Displays and sets each alarm low setpoint value.
OFF
RAxH, Display Alarm relay high setpoint - see “Alarm relays” chapter.
value or Displays and sets each alarm high setpoint value.
OFF
AxHY Oto S800 | Alarm relay hysteresis [deadband]) - see “Alarm relays” chapter.
display Displays and sets the alarm hysteresis limit. This value is common for both
units high and low setpoint values.
RAxtk Jto B0 Alarm relay trip time - see “Alarm relays” chapter.
seconds Displays and sets the alarm trip time in seconds/tenths of seconds. This
value is common for both alarm high and low setpoint values.
Axrk Dto b0 Alarm relay reset time - see “Alarm relays” chapter.
seconds Displays and sets the alarm reset time in seconds/tenths of seconds. This
value is common for both alarm high and low setpoint values.
Axm.o0r | n/a Alarm relay normally open or normally closed - see “Alarm relays” chapter.
Axn.c Displays and sets the alarm relay action to normally open (de-energised) or
normally closed (energised), when no alarm condition is present.
br Sk ito {5 Display brightness - displays and sets the digital display brightness. The
display brightness is selectable from {to {5 where {=Ilowestintensity and
{5 = highest intensity. This function is useful for reducing glare in darkened
areas.
dull ito {5 Remote display brightness - displays and sets the level for remote input
brightness switching, see "Remote input functions" chapter. See also
.OFF SELS function below.
OFF Oto {5 Auto display dimming timer - this function allows a time to be set after which
SECS the display brightness (set by the b~ Sk function) will automatically be set to

the level set at the dut & function. The auto dimming feature can be used to
reduce power consumption. The function can be setto any value between &
and 9999 seconds. A setting of & disables the auto dimming. The display
brightness can be restored by pressing any of the instruments front push
buttons. The display brightness will also be restored whilst one or more
alarm relays is activated.

T AL mode functions - Entry via £ AL mode (see first page of this chapter) must be made in order to view
and adjust the functions which follow.

drnd

IxTx1x]

Oto SO00

Display rounding - displays and sets the display rounding value. This value
may be set to & - S808 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. (example: if setto (T
the instrument will display in multiples of 10).

Decimal point selection - displays and sets the decimal point. By pressing
the &8 or 4 keypads the decimal point position may be set. The display will
indicate as follows: & (no decimal point), 8. ¢ (1 decimal point place), 8.802
(2 decimal point places), 8.883 (3 decimal point places) or 0204 (4
decimal point places).

Oto8

Digital filter - displays and sets the digital filter value. Digital filtering is used
for reducing susceptibility to short term interference. The digital filter range is
selectable from & to &, where & = none and 8 = most filtering. A typical value
for the digital filter would be 3. The digital filter uses a weighted averaging
method of filtering which will increase the display update time at higher
settings.
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~EC -

Display
value

Analog recorder/retransmission output low value - seen only when the
analog retransmission option is fitted. Refer to the separate “RM4 DIN Rail
Meter Optional Output Addendum” booklet supplied when this option is
fitted.

Displays and sets the analog retransmission output low value (4mA or 0V) in
displayed engineering units. e.g. for a 4-20mA retransmission if it is required
to retransmit 4mA when the display indicates & then select & at this function
via the &8 or 4 button.

reECT

Display
value

Analog recorder/retransmission output high value - seen only with analog
output option. Refer to the separate “RM4 DIN Rail Meter Optional Output
Addendum” booklet supplied when this option is fitted.

Displays and sets the analog retransmission output high value (20mA, 1V or

10V) in displayed engineering units. e.qg. if it is required to retransmit 20mA

Véhen the display indicates S8 then select S8 at this function via the &8 or
button.

TNSE

0.5t

Tala
s 1N

steps

mV per Volt output of transducer - displays and sets the mV/V range to suit
the load cell transducer useable range and is selected in steps as follows:
0.5, $80,2.5,5.80, i{0,25,50and (G0

If a value equal to the quoted loadcell output is not available then choose the
next highest value e.g. fora2.0mV/V outputload cell choose a I 1S E setting
of 2.5.

!
b
0

n/a

Remote input - displays and sets the special function input selection, see
“Remote input functions” chapter.

P.buk

n/a

@ button function - the function of the [@ button is programmable in the
same manner as the remote input. The [@ button selection will override the
selection made under the .2 1P function if both have the same functions
selected. Upon reaching the P.bwik function the choices shown below are
available, see "Remote input functions" chapter for a full description of each
choice. Note: To prevent accidental operation of the [@ button in the E R~ E
or 2E¥ & functions it is necessary to hold the button in for 2 seconds to
perform the selected operation. When in La. H» or H» La the high/low
values held in memory can be reset (i.e. the memory is cleared) by holding
the [@ button pressed for 2 seconds.

Choices available for the [@ button function are:

nONE No function, H» Peak memory, La Valley memory, H» La Toggles
between peak and valley memory, £ R E Push button tare or nett or gross
display function (toggles), 2 & Push button zero.

Alarm relay access mode - The access mode function RLLS has one of
three possible settings namely GF F, ERSY or TONE. If setto OF F the mode
function has no effect or alarm relay operation. If set to ERSY the "easy
alarm access" mode will be activated, see “Alarm relays” chapter for a
description. If setto EE there will be no access to any functions via F UnRT
mode, entry via £RL mode must be made to gain access to functions. This
function provides an alternative to using the .} 1P function for easy access
or no access mode thereby allowing the remote input to be programmed for
an alternative use.

SPRC

RLRII-2
etc.

Setpoint access - sets the FUNE mode access to the alarm relays set points.
The following choices are available; A { - Allows setpoint access to alarm 1
only. R {-2-Allows accesstoalarms 1and2only. R {-3 - Allows access to
alarms 1, 2 and 3 only etc. up to the maximum number of relays fitted. To
allow this function to operate the remote input .} 1P function must be setto
SPRLC.

™ ™
20
s
m aa

n/a

Calibration scaling points - see “Calibration” chapter.

Displays and sets the independent calibration/scaling points of the input to
the display. See “Calibration” chapter for full details of setting up.

- 139,999
to 32.080

mV/V calibration - see also “Calibration” chapter.

This alternative calibration method allows the known mV/V value of the load
cell to be entered as the calibration value.

Page 10 of 25 RM4SGMAN-1.5-0




Display
value

Offset calibration - see also “Calibration” chapter.

Allows the instrument calibration to be offset by a single point value. This
value is added or subtracted across equally the range of the instrument.
Press, then release &8 and K4 simultaneously to enter the AL DFSE
function.

SEE
2ErD

n/a

Set zero - Used to set the load cell system to display reading of zero. The set
zero point is entered when the load cell is installed and in a ho weight
condition. To operate the set zero function press, then release, &8 andgﬂ
simultaneously. The zero point will be retained even if power is removed.

A} to AM

L) uE,
ERIE,
btch,
PHLd,
dHLd, H
orLo

Alarm mode - The alarms can be set to operate from the live input value
(L» wE), the tare value (R E), the peak hold value (P.HL ), the display
hold (dHL o), the peak memory (H» ) or the valley memory (L o). Ensure that
the P2 AP .o N2 or 7.3 N3 or P.buwk function is also set to the desired
operation. See “Alarm relays” chapter for further information.

L uE,
ERIE,
PHLA,
dHLd, H
orLe

Retransmission mode - seen only with analog retransmission option. See
also “Remote Input Functions” chapter. Refer to the separate “RM4 DIN Rail
Meter Optional Output Addendum” booklet supplied when this option is
fitted.

The retransmission of 4-20mA, 0-1V or 0-10V can be set to follow the live
input value (L, wE), the tare value (8RFE), the batch value (bkeh), the
peak hold value (P.HL d), the display hold (dHL d), the peak memory (H» )
or the valley memory (L o). Ensure thatthe .} fiP or P.bwk functionis also
set to the desired operation.

Operation is as follows:-

L» wE-withthe M EL function setto L» & the retransmission will follow the
“live” input signal present i.e. any tare, zero, batch or other operation will
have no effect on the retransmission.

LRI E -withthe I EL function setto £ R E the retransmission will follow the
remote input or [@ button tare function. e.g. if TEC -~ issettoDand FEL ~is
setto {88 andthe instrumentis given aremote tare (via an external input or
(3 button) when the display shows 48 then after the tare the display will
change to 8. For a 4-20mA retransmission, 4mA will be transmitted at the
new (tared) display value of & and 20mA will be transmitted for a gross value
of {00.

d.HL d - with the ©EL function set to d.HL d the retransmission will follow
the remote input or [@ button display hold function. i.e. whilst the remote
input is closed or the [@ button held in the retransmission will represent the
held value only.

H,» - with the FEL function set to H,» the retransmission will follow the
remote input or [@ button peak memory function. i.e. the retransmission
value will always be the peak memory value. A remote input closure or [@
button operation can be used to reset the memory.

Lo - with the FEL function set to Lo the retransmission will follow the
remote input or [@ button valley memory function. i.e. the retransmission
value will always be the lowest memory value. A remote input closure or [&
button operation can be used to reset the memory.

Lod SP

Display
value or
OoFF

Low overrange limit value - The display can be set to show an overrange
message if the display value falls below the L a o 5P setting. For example if
Lo o 5P is setto 58 then once the display reading falls below 5& the
message -ar - Will flash instead of the normal display units. 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 8F F by pressing
the B8and 4 buttons simultaneously at this function.

X

=12 ]
SR

e ww

o

Display
value or
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} 9H & SPissetto {880 then once the display reading rises
above (0800 the message -or - will flash instead of the normal display
units. 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
setto OFF
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d: SP FLSH or Display overrange warning flashing mode - this function is used in
conjunction with the La and H} §H 4! SP functions. The & SP function
can be setto FLSHor -ar -. If the value set at the La or H} GH 4} SP
function is exceeded and the d* 5P function is setto FL SH then the display
value will flash on for approximately one second and off for approximately
one second as awarning. Ifthe value setatthe Lo or H? SH o 5P function
is exceeded and the ! SP functionis setto -ar -thenthe -ar - message
will flash on for approximately one second and off for approximately one
second as a 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.

Returning to the normal measure mode

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

CRL EIT - This indicates that one of the calibration points has caused an overrange error in the
analog to digital converter. Change the mV/V (F1SE function) setting to a higher value and try
calibration again.

SPRI ErFT - This indicates that the calibration points entered were too close together. Either
calibrate again with the points further apart or change the mV/V setting to make the instrument more
sensitive. The calibration points need to be at least 2% of full scale apart.

RdL SR 1 Er v~ - Thisindicates thatwhenan ECRL/ESLL method of calibration has been used the
mV/V figure entered at the ECRL function is greater than the mV/V range entered at the FSE
function. The " TSE function should be set to be equal the EZ AL value or to the next available value
higher than the ECRL value.

n

- -=--"-This display indicates that the actual mV input is higher than the value set at the " iSE
function. Check the function setting and if this is OK then check the actual mV input from the cell.

"-ar =" - This display indicates an overrange reading. This could be due to the instrument not being
able to display the number because it is too large to display. Alternatively it could mean that the La
d! SP or H} 8H d! SP limit value has been exceeded and the instrument is showing a warning
message.
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Function table

. . Meaning of : Default Record Your
Initial display . Next display ) :
display Setting Settings
) Alarm x Low . " .
AxLa Set point Value Set point value or 8FF OFF See following table
Alarm x High . . P .
RAxH Set point Value Set point value or GFF {000 See following table
. Hysteresis value . .
RAxHY Alarm x Hysteresis in measured units {0 See following table
Alarm x Trip Time . . .
RAxkk (seconds) Oto &L H See following table
Alarm x Reset Time . . " .
RAxrk (seconds) Dto & o See following table
Axm.aoor Alarm x .
Axm.c Action N/O or N/C Axm.oo0r Axn.c Axm.o See following table
Digital Display {to {5 ({5 = highest
br 3t Brightness brightness) s
duLL Remote Brightness Oto {5 ({5 =highest .
Heb Control brightness) )
Display auto dimming " "
d.OFFSELS timer (seconds) Oto 9999 G
= Recorder Output .
rEC . Low Limit Value in memory o
- Recorder Output .
rEC High Limit Value in memory {00

Functions below are accessible via £ AL mode or if the ACCS

function is set to AL L only

Display Rounding

drnd Selects Resolution Value in memory )
. . . Decimal Pt position n
dCPE Display Decimal Point (e.0.0. {or0.02) o
, Digital Filter Ot 8
FLir Range 0 to 8 (8 = most filtering) e
FR9e Full Scale 0.5, +0, 2.5, 5.0, 0,25, S0, -
P mV/V Range or {88 -
NONE PHLD dHLD H Lo,
ranp Remote Input 1 H» Lo . ERIFE .2EFD.5P.RAc. nonE
No.Ac .} CRLOrdul L
. NONE.H Lo.H Lo .ERFEOr PR,
P.buk @ Button function 2ern none
[ Set point access mode OFF, ERSMY ERSYorRALL OFF
Set point access (only
SPRLC seen if 2 or more R{RARI-2.Ri-Jetc. A
relays fitted)
CRL Calibration - first point See calibration chapter n/a
CRLZ Cahbratlgc())?n; second See calibration chapter n/a
Calibration By Entering I
ECRL mV/V Value See calibration chapter n/a
CRL OFStE Offset calibration See calibration chapter n/a
SEt 2ETC Set zero See calibration chapter n/a
Ly wE ERIFE P.HLD .d.HLG. ,
R Alarm mode for relay 1 M, orLo L uE
Alarm mode for Ly wE ERIE, PHLAD d.HLdD.
Rx R Ly wE
subsequent relays H orlo
) - ) )
rec Retransmission mode | =’ "'E".:R'HE‘ P',H"d'd'H"d' L uE
» Olvo
Lo d 5P Low overrange Value in memory or GFF OFF
H) 9H o SP High overrange Value in memory or GFF OFF
4l SP Overrange display FLSHOr -ar - FLSH

warning flashing mode
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Note: Functions in the shaded areas on this table will be displayed only when those particular options are
fitted. Refertothe separate “RM4 DIN Rail Meter Optional Output Addendum” booklet supplied if options are

fitted.

Settings for relays - record settings here
Al A2 A3 A4

AxLo
AxH,

AxHY
Axkk
Rxrk

RAXm.o0r AXnm.c

Ax
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6 Alarm relays

The RM4 is provided with 2 alarm relays as standard. One or two extra optional independent alarm
relays may also be provided, these relays are designated R! , A2 etc. Each alarm has the following
parameters which may be set by the user:

Low trip point, adjustable in measurement units.
High trip point, adjustable in measurement units.
Alarm hysteresis, adjustable in measurement units.
Alarm trip time, adjustable in one second steps.
Alarm reset time, adjustable in one second steps.
6. N/O or N/C relay operation.

ahrMwnNPE

Note that the alarm settings are not changed when calibration scaling channels are changed. The alarms
operate in the following way:

If the measured value is above the High Trip Point, or below the Low Trip Point, the alarm trip timer
starts. This timer is reset if the measured value drops below the High Trip Point or above the Low Trip point.
When the alarm trip timer’s time exceeds the Trip delay time, the alarm is operated.

When the alarm has tripped, the measured value is compared to the High Set Point less the
Hysteresis value and the Low Set Point plus the Hysteresis value. If it is less than the High Set Point less the
Hysteresis value and greater than the Low Set Point plus the Hysteresis value, the alarm is reset.

Alarm low set point (RxL a)

Displays and sets the low set point value for the designated alarm relay. The low alarm set point may
be disabled by pressing the &8 and &4 keypads simultaneously. When the alarm is disabled the display
willindicate OF F . Use B8 or hd to adjust the set point value if required. The alarm will activate when the
displayed value is lower than the AxL o set point value. Each relay may be configured with both a low
and high set point if required, if so the relay will be activated when the display reading moves outside
the band set between low and high setpoints.

Alarm high set point (RxH )
Displays and sets the high set point value for the designated alarm relay. The high alarm set point may
be disabled by pressing the &8 and K4 keypads simultaneously. When the alarm is disabled the display
willindicate 3F F. Use 8 or M to adjust the set point value if required. The alarm will activate when the
displayed value is higher than the AxH, set point value. Each relay may be configured with both a low
and high set point if required, if so the relay will be activated when the display reading moves outside
the band set between low and high setpoints.

Alarm Hysteresis (RxHY)

Displays and sets the alarm hysteresis limit and is common for both high and low set point values. The
hysteresis value may be used to prevent too frequent operation of the set point relay when the
measured value stays close to the set point. Without a hysteresis setting (RxH4 set to zero) the alarm
will activate when the display value goes above the alarm set point (for high alarm) and will reset when
the display value falls below the set point, this can result in repeated on/off switching of the relay at
around the set point value. The hysteresis setting operates as follows:

In the high alarm mode, once the alarm is activated the input must fall below the set point value minus
the hysteresis value to reset the alarm.

e.g.if A {H issetto 50.0 and R {HY is Display Value

set to 3.8 then the set point output relay A
will activate once the display value goes ., | _—
above 58.0 and will reset when the IHxHHva[ue
display value goes below %78 (50.0 |/ | s .V (hysteresis or deadband)
minus 3.0). Setpoint T

relay

In the low alarm mode, once the alarm is
activated the input must rise above the set
point value plus the hysteresis value to
reset the alarm.

eg. ifARLoissetto 20.0and R HY is
setto {5.0 then the alarm output relay will >

»

activate when the display value falls below Time

activates Setpoint

relay
resets

Page 16 of 25 RM4SGMAN-1.5-0



28.80 and will reset when the display value Dpisplay value
goes above 380.8 (20.0 plus 10.0). A

The hysteresis units are expressed in
displayed engineering units.

Setpoint
relay
Setpoint resets
relay
activates

I AxHY value

hyst: i deadband
T N = . (hysteresis or deadband)

-
>»>

Time

Alarm Reset Time (Rxr k)

The alarm reset time determines how long the measured value has to be below the high trip point or
above the low trip point before the alarm is reset. The value is set in seconds, with a range of Dto &0
seconds. For normal operation a delay of zero seconds is suitable.

Alarm Trip Time (Rxkk)

The alarm trip time determines the length of time the display must be continuously in alarm condition
before the relay will trip. The value is set in seconds, with a range of & to &4 seconds. For normal
operation a delay of zero seconds is suitable.

Alarm Relay N/O or N/C Operation (Rxn.o or AXn.c)

Each alarm may be programmed to operate as a normally open (N/O e.g. R {~.a) or normally closed
(N/C e.g. R in.c) device. A N/O relay is de-energised when no alarm condition is present and is
energised when an alarm condition is present. A N/C relay is normally energised and is de-energised
when an alarm condition is present. The N/C mode is useful for power failure detection.

6.1 Easy Alarm Access

The RM4 has an easy alarm access facility which allows operator access to the selected alarm
setpoints (only to the setpoints selected at the SPRL function) simply by pressing the [@ button. The first set
point will then appear and changes to this set point may be made to this set point via the &8 or §4 buttons.
Press the [@ button to accept any changes or to move on to the next set point.

The instrument must be set in the manner described below to allow the easy access facility to work:

1. Either the RZ LS function must be set to ERSY or the .} F1P function must be setto SP.RAL. If the
RLC LS function is used the remote input function .} 7P can be assigned to a different use.

2. The selected relays must have a set point, nothing will happen if all the alarm relay setpoints are set
to OFF.

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

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

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

6.2 Alarm mode

The alarm mode functions (R? to RY) allow the alarm relays to follow either the live input value
(L» wE), thetare function (£ R E), the peak hold function (P.HL d), the display hold (d.HL o), the peak
memory (H» ) or valley memory (L o). Other than & SP operation a remote input or [@ button must
also be set to the function required.

Example 1- A} issetto L» wE

With the alarm function set to follow the live input value the alarm will activate at the alarm high/low
settings. Thus if A {Laissetto SO and R {H, is setto {80 then alarm 1 will activate if the display
reading falls below 5& or goes above (GG.
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Example 2 - R {is setto ERFE and I.} 1P (remote input special function) is setto ERIE.

Assumethat R {H, issetto {800 and thatthe instrumentis given aremote tare when the display reads

5. Once the instrument is tared the display will read . Alarm 1 is set to follow the tare value and will

therefore operate when the (nett) display becomes greater than {G830.

Note: If the instrument had been tared when A? was set to ¢ 5P then the alarm will follow the gross

value not the tared value and will operate if the nett display is above & (i.e. the gross value is above
{00). The low alarm setting operates in the same mannere.g.if A {Lawassetto {88 andthe display

was tared at areading of 4& then the low alarm would operate when the display reads &2 or below.

Example 3- R {issetto P.HLdand .} NP issetto P.HLd
If R {H, issetto {80 then it will operate whenever the display shows a value over {G4. If the peak
value exceeds {080 when the remote inputis closed then alarm 1 will activate and will not reset until the
remote input opens and the display value falls below {280.

Example4- R {issettod.HLdand 7.} fiPissetto d.HL d
If R {L o is setto 5 then it will operate whenever the display shows a value below 5. If the display hold
remote input is operated at a value above 5 then the alarm will not activate whilst the remote input
remains closed, no matter what the electrical input. Likewise if the remote input is operated at a value
below 5 then alarm will not de activate until the remote input is opened and the display value goes
above 5.

Example5- R {issettoH,» and F.} NP issetto H»
If R {H, is set to 58 and the peak memory value becomes greater than 58 then alarm 1 will be
constantly activated at this point and will only become de activated when the memory is reset ata value
below 58. The memory can be reset by holding the remote input closed for 2-3 seconds. Note that in
this case the alarm can be activated even if the display value is less than the alarm setting, this is
because the alarm is activated by the value in peak memory rather than the display value.

Example 6 - R {issettoLeand .} NP issetto Lo
If R (O is set to 288 and the valley memory value becomes less than 288 then alarm 1 will be
constantly activated at this point and will only become de activated when the memory is reset at a value
above 288. The memory can be reset by holding the remote input closed for 2-3 seconds. Note thatin
this case the alarm can be activated even if the display value is greater than the alarm setting, this is
because the alarm is activated by the value in valley memory rather than the display value.

Optional relays

Two alarm relays are fitted as standard. One or two extra relays are optionally available. Refer to the
separate “RM4 DIN Rail Meter Optional Output Addendum” booklet supplied when this option is fitted.

Switching Inductive Loads
If the alarm relay is to be used to switch an inductive load, such as a solenoid, it is advisable to use a
suppressor circuit either across the load or across the relay contacts. Switching inductive loads without
a suppressor circuit can cause arcing at the relay contacts resulting in electrical interference and wear
on the contacts. Atypical suppressor circuit consists of a 100Q resistor in series with a 0.1uF capacitor,
this circuit is then placed across the load or relay contacts. Ensure that the resistor and capacitor are of
sufficiently high rating to cope with the voltage and current encountered.
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7 Remote input functions

Remote input operation is via voltage free contacts on the instrument terminal block (terminals 5
and 9) shorting together these terminals will cause the selected function to operate.

The remote input may be either a bi-state contact closure (toggle switch, PLC or other external
switch) or a momentary or latching switch contact, depending on the function requirements. Each remote
input may be configured to perform any one of the following functions:

Function Description
none None - this function is selected when none of the special functions are required.

PHLd Peak hold - this function displays and holds the peak reading, when the contact input is
closed i.e. the maximum value from the time of contact closure. When the contact is open
the display indicates the live reading. A two position toggle switch or normally closed
momentary action switch would be commonly used for peak hold.

dHiLd Display hold - the display hold function is similar to peak hold, except that the held reading
is the value displayed at the time the switch contact is closed.

H» Peak Memory - the peak memory (max) is displayed when the pushbutton contact is closed
momentarily i.e. the maximum display value since the last reset. The display is returned to
the normal display after 20 seconds. To reset the peak memory the button must be held
closed for 1 to 2 seconds. Note: the H» function will be reset 5 seconds after instrument
switch on i.e. the H» readings will only start to be stored once 5 seconds have elapsed.

Lo Valley memory - the valley memory (min) operates in a similar way to the peak memory but
shows the lowest display value since last reset. Note: the L a function will be reset 5
seconds after instrument switch on i.e. the L e readings will only start to be stored once 5
seconds have elapsed.

H

-~
[}

Peak memory/valley memory - The display may be toggled between peak and valley
memory indications.

ERIE Pushbutton tare - when the remote pushbutton is closed for 2 to 3 seconds the currentinput
value is tared off. The switch input for this function is usually a momentary action
pushbutton switch. Once the display has been tared the “live” display will be interrupted
every few seconds by the message fiEk & to indicate that the reading has been tared and
the nett reading is being displayed. Further operation of the pushbutton will cause the
display to toggle between gross reading (the display will indicate this by flashing 878
periodically) and nett reading (indicated by fTEE &). Removing power from the instrument
will cause the value tared to be lost so another tare operation may be needed.

cErD Pushbutton zero - allows the load cell system display to be set to zero via momentary
operation of the pushbutton. This zero value will be retained even if the power is removed.
If the zero operation were to cause the zero to shift beyond the 2&7 &7 FISE function limits
the preset will be aborted and a 2EF 8 I ISE E~ ~ message will be seen.

SP.RAc Setpoint access only - allows access to the selected (via the SPRL function) alarm set
points only, no other functions, when key switch is open. Allows full access with the key
switch/remote input closed. The switch input for this function is usually a key switch
between terminals 5 and 9.

rno.Ac No program access - inhibits access to functions via the keypads. The remote input
requires a contact closure to allow access to functions. The switch input for this function is
usually a key switch between terminals 5 and 9.

»LCRL Initiate auto calibration - this function allows the user to select when an auto calibration
takes place rather than relying on the instruments normal internal calibration which may
cause the output to pause. Closing the external input will cause an internal calibration to
take place. If the inputis held closed then an internal calibration will take place periodically.

dull Dull - when the remote inputis setto dwk & the remote input can be used to switch between

the display brightness level set by the b+~ Sk function and the display brightness set by the
dul L function. The display brightness is selectable from & to {5, where & = lowest
intensity (display off) 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 and for
reducing power consumption in battery powered applications.

Page 19 of 25 RM4SGMAN-1.5-0



Selecting the remote input function

To select the required function, enter ZRL mode in the usual way (see “Explanation of functions
chapter) and step through the functions until you reach the remote input indicated by the display message
.} NP followed by the selected function. Use the B8 and §4 buttons to select the required function.

With functions requiring a latching switch (peak hold and display hold) the .} 1P value will be used
when the switch is ON and the display value when the switch is OFF.
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8 Calibration

To enter the ZRAL (calibration) mode a follow the method described on the first page of the
“Explanation of Functions” chapter.

Unique calibration procedures allow two different methods of calibration to suit various applications
plus a calibration offset adjustment. Use either method 1 or method 2.

Method 1- two calibration points are independently set from “live” inputs. The ability to set each point
individually is useful where the calibration is being carried out on site and delays are experienced
during the calibration procedure (e.g. filling tanks etc.).

Method 2 - allows entry of the mV/V figure of the load cell being used together with a scaling valuei.e.
no live input is required to obtain the scaling points.

Calibration offset - allows a single point offset to be introduced to the calibration slope obtained from
method 1 or 2 calibrations.

Calibration - method 1, calibration by entering in known values

Method 1 uses two different live input values for calibration.

1. Enter ZRL mode and step through the functions until the display indicates £RL {. Now press then
release the B8 and &4 buttons simultaneously to enter the calibration functions. The display will now
indicate £RAL {(1st calibration point) followed by a “live” reading. Apply a known input to the instrument
of nominally 0% (this value is not critical and may be anywhere within the measuring range of the
instrument). For example you could arrange that the load or pressure is zero at this time. When the live
reading has stabilised press the [@ button.

2. The display will indicate SCL {(scale 1) followed by the scale value in memory. Now use the 8 or §4
button to obtain the required scale value. For example ifitis required to read zero for the load applied
adjust the SCL ¢ setting to & or 88 etc.

3. Press the [@ button, the display will now indicate £AL End (indicating that calibration of the first
point is complete).

4. The display will now indicate ZRAL 2 (2nd calibration point). If you do not wish to enter the second
point at this stage then press and release the [@ button until the FUNEC E~d message is seen. If you
wish to enter the second point at this stage press the &8 and &4 buttons simultaneously.

5. The display will now indicate £RL 2 (2nd calibration point) followed by a “live” reading. Apply an
input greater than that used for TRL ¢ (again this value is not critical but it should be at least 10% of full
load cell capacity different to the £RL { input. For best accuracy the input should be as close to full
capacity as possible).

6. When the reading has stabilised, press the [@ button, the display will now read SZL 2 (scale 2)
followed by the second scale value in memory. Use the &8 or & button to obtain the required scale
value. Press the [@ button, the display will now read £ AL E ~d (indicating that calibration of the second
point is complete).

A

sfwe

v
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Example - Scaling using two live inputs

-

_ The message £RL 2 will be seen.
Enter via TAL mode, Increase the load on the cell then
see page 6 press &8 and &4 simultaneously.
Ideally the second load should be
as close to 100% of full load as
possible.

Remove load from cell or
have a known low load on
the cell If the "live" display is stable

press the [@ button. The
message SLL 2 will be seen

Go to the ZRL { function
and press B and 4

A 4

simultaneously Use the I8 or §4 button to
enter the required scale
v value for the input then press [@

If the "live" display is stable
press the [@ button. The
message SZL { will be seen

A 4

The two scaling points
are now stored in the

instrument
Use the &8 or & button to _ _ .
enter the required scale Note: If the "live" display at any scaling
value for the input then press @ point is not stable then check the input

signal for stability.

Calibration - method 2, calibration by entering the mV/V value

This alternative calibration method allows the known mV/V value of the load cell to be entered as

the calibration value. The value is entered to 3 decimal places, any number from 32.000 to0 -19.999 mV/V can
be input. If the required value is outside this range then use a convenient available value and alter the ESTL
value to compensate.

1. In calibration mode step through the functions until the EZRL display is seen.

2. Press the B8 and 84 buttons simultaneously to get a display of the current mV/V setting. Use E8 or &4
to alter this value to the mV/V output of the cell being used.

3. Press and release the [@ button, the display will now show ESLL followed by the current scale
value.

4. Use I8 or Md to alter this value if required (this value is the reading required at the maximum rated
load for the cell e.g. for a 100kg load cell required to display directly in kg setthe ESLL valueto {88
(or {08.0 etc.) depending on the decimal point setting).

5. Press then release the [@ button the display will show ELRL En~d and the instrument moves on to
the next function (CAL OFSE).

6. Once the EC AL value has been entered you must operate the SE& 2E¥ & function described below
or use the [@ button or remote input 2E & function to zero the display at no load/pressure. This
zeroing process will remove the effects of any no load offset outputs present at the sensor.
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Use of ECAL & ESLCL as reference values.

When using the two point calibration method (method 1), as previously described, the mV/V value is
automatically calculated and may be viewed at the ECRL function. The ECRAL and ESLL values may be
recorded and used to re calibrate the instrument to the same load cell at a later date. This is particularly
useful when the calibration has been accidentally altered and repeating the "live input" calibration is not
practical. Note that the EL RL value calculated by this method will match the known mV/V value only if CRL &
was carried out at exactly the full rated load of the load cell. For example if a 2mV/V 10kg load cell is
calibrated using method 1 with zero load used as the ZAL {input and a 5kg load is used as the ZRL 2 input
then when the EC AL value is viewed the value seen should be approximately 1.000mV/V. The ESLZL value
will match the SZL 2 value.

SEE 2ETN D (set zero)

Used to set the load cell system to display reading zero. The set zero point is entered when the load
cell is installed and in a no weight condition.

In calibration mode step through the functions until the SE& 2EF O display is seen. Press the B and
&4 buttons simultaneously to get a “live” display. Pressing and releasing the [@ button gives a 2EF 3 End
display.

Calibration offset

The calibration offset allows a single point adjustment to be made to the calibration. Note the value
setin this function will add or subtract the value equally across the measurement range of the instrument.

Enter the calibration mode as described above, but do not enter ZRL { or ZRL 2 etc. functions.
Step through the functions until the display indicates £AL GF Sk, Now press the B} and §4 buttons
simultaneously to enter the offset mode. The display will now indicate ZRL 8F Sk (offset) followed by the
“live” reading. *Apply a known input to the instrument. When the reading has stabilised press the [@ button.
The display will indicate SE L E (scale) followed by the previous scale value setin memory. Now press the &8
or 4 button to obtain the required display value for this input. Press the [@ button the display will now indicate
OFSE End (indicating that the offset calibration is complete).

“'\offset

A

Display value

\ 4

Input
Returning to the normal measure mode

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

Note: * “Apply a known input” refers to either a simulated or real input. Since the RM4-SG is
intended for use with various 4 arm strain gauge transducers, this input may take the form of a weight (load
cell applications), applied force (torque transducers), an air or hydraulic pressure input (pressure
transducers), or a suitable electronic simulator etc.
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9 Specifications

9.1 Technical Specifications

Input:

Input Sensitivity:
Bridge Compatibility:
Excitation:
Accuracy:

Sample Rate:

ADC Conversion:
Microprocessor:
Ambient Temperature:
Humidity:

Display:

Power Supply:

Power Consumption:

Output (standard):
Relay Action:

9.2 Output Options
Third Relay:

Fourth Relay:
Switched Voltage:

Analog Retransmission:
Transmitter supply:

Ratiometric 4 arm strain gauge

0.5mV/V to 100mV/V selectable

85Q to > 2000Q2

5V or 10V link selectable

Better than 0.01% of full scale (alarms and display)
Including analog retransmission better than 0.1% system accuracy
(12 bit)

10 per second

20 bit Sigma Delta

MC68HC11FI CMOS

-40 to 60°C

5 to 95% non condensing

LED 5 digit 7.6mm + alarm annunciator LEDs

AC 240V, 110V, 24V or 32V 50/60Hz.

DC 12 to 48V wide range.

AC supply 4 VA max,

DC supply, (depends on display type & options)

2 x relays, form A rated 5A resistive 240VAC
Programmable N.O. or N.C.

Rated 0.5A resistive 30VAC or DC. May be configured for either form A

or form C if the third relay is the only option fitted.
Rated 0.5A resistive 30VAC or DC, form A.

Non isolated 24VDC output to be used for open collector or solid state

relay driver output.

Isolated 12 bit 4 to 20mA or 0 - 1V or 0 - 10V link selectable.
Isolated & regulated. Link selectable12VDC (50mA max) or 24VDC
(25mA max)

9.3 Physical Characteristics

Case Size:
Connections:

Weight:

44mm (w) x 91mm (h) x 141mm (d)

Plug in screw terminals (max 1.5mm’ wire for load cell and options
2.5mm?’ for power and relays 1 & 2)

470 gms Basic model, 500 gms with option card
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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 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.

Maodifications 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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