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1 Introduction

This manual contains information for the installation and operation of the PM5-SSI monitor.
The input to this instrument is a Synchronous Serial Interface (SSI) up to 32 bits of binary or
Gray code, user selectable. The SSI data transmission is initiated by clock pulses generated by
the PM5 monitor. Typical SSI output devices include absolute position encoders and distance
measuring equipment. Data transmission distances of up to 1.2km are possible when using SSI
data communications.

The display can be scaled in engineering units e.g. “mm” by one of the methods below:

[z =1X]

1. By entering values at the } mPuk and SeR} E functions (F.SCRLE mode, see } APU
CRL DPET function), These values work together with the output value from the encoder
in a formula used to calculate the required display scaling.

2. By entering the values required at two known points (4.ZRL mode, see } NPUWE AL

OPET function). This method also allows the use of a calibration offset.

3. A mode U.STALE may also be seen. This method has not been implemented as yet.

Alarms and relays - 1 relays is fitted as standard an extra 1, 2, 3 or 6 relays are optionally
available in certain valid combinations. Using the AL { to AL 8 functions up to 8 alarms can be
set (low and/or high alarms) and each alarm can be allocated to one or more relays. The relays
can be set to automatically reset when out of alarm condition or to latch requiring the operator
to push the front [@ button (where fitted) to allow the relay to reset when out of alarm condition.
The [@ button and/or a remote input can also be programmed to acknowledge a latching alarm
thereby allowing it to reset when out of alarm condition. Separate functions (FLY {to FL Y8
Rc K ) can be set for the relay itself (separate to the alarm) to require acknowledgement with even
with automatic alarm reset and is in an activated condition an acknowledgement will reset the
relay even if it is still in an alarm condition. Each alarm can also be programmed to operate on
a “timeout” i.e. when a valid signal is not being received the alarm can activate along with any
relays allocated to that alarm.

Relay operation - to enable a relay to operate several steps are required, below is a list showing
the steps required to enable input 1 to use relay 1 to operate as a high alarm using alarm 1:
o At the RL T ownk function ensure that at least one alarm is enabled.

e At the RL { H» Sh function set the required high alarm and ensure that the RL { L e function
is set to OF F.

e Set the RL { HYSE AL { kr» P and AL { ISk as required.

o At the RL § L Y5 function set FLY { to On.

e At the AL { OPET function select H» La.

e At the RL { Th function select &H {.

e Set AL {Lkch, ML { LY and FL { Re A functions as required.

e Set the 'L { boa! function to Or.
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1.1 Accessing setup functions

The setup functions allow adjustment of the instruments operation functions. There are five dif-
ferent ways of accessing setup functions. Each mode allows a selection of access levels i.e. allows
some choice of which functions are accessible.

As as summary the methods available are:

e Easy mode - this is the easiest access mode simply requiring the [@ button to be pressed
for 3 seconds. This mode would normally be used to gain access to functions which require
frequent adjustment.

e Remote input mode - this uses the Easy method of access but also requires the use of a
remote input switch.

e PIN 1 mode - this method allows a PIN to be set with access via PIN entry.

e PIN 2 mode - this method also requires a PIN and would generally be use to allow a higher
access level than the first PIN.

e Super Cal mode - this method requires a power up procedure and will allow access to all
functions.

These modes are explained in more detail below.

e Easy mode - Allows access to the level set by the ERSY LEUEL function in the
RACLCESS menu. By default the Easy access is set to f8ME which blocks access to all setup
functions. To allow access to functions using this method choose the access level required at
the ERSY LEUEL function.

The Easy mode simply requires that the [@ button is held pressed until the message FUREL
is seen followed by the first function message, this should take approximately 3 seconds. If
the message FUNLT End or no response is seen at this point it means that the access level
has been set to FIGAE. The default access for this level is IOMAE so the access level will need

to be changed if access via this method is required.

Easy mode [ F ]

Press and
hold F for
approx.

3 seconds

¢ Remote input mode - Allows access to the level set by the .} MPuwk LEUEL function in
the RCCESS menu. By default the Remote input access is set to £RL level allowing access
to all setup functions.
The remote input mode uses the same access method as the Easy mode but also requires
that one of the available remote inputs is set to RLLSS and that the selected remote input
is activated i.e. shorted to GND. The default access for this level is fTGME so the access level
will need to be changed if access via this method is required.
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Remote input [ P ][ F ][A][V] Also requires that the selected

mode remote input is setto RCLSS
Press and and is activated.
Ihold F for
approx.
3 seconds

e PIN 1 mode - Allows access to the level set by the WS, { LEUEL function in the

RCCESS menu.

The PIN 1 mode requires the [@ button is pressed and released then within 2 seconds press
the &8 and K buttons at the same time. The PIN can be set via the 4Sf. § Py m function
in the ACLESS menu. A WSF. ¢ LEUEL setting of & disables the PIN which means that
there is no need to enter the PIN. If the &5F. { LEUYEL function has been set to a number
other than flanE& then the first function seen when entering via PIN 1 mode will be the
function £ad&. When this function is seen the PIN value set at the 4S¥. § P» ~ function
must be entered via the B8 or K@ pushbuttons followed by pressing [@ to accept the PIN
before the user can progress to the setup functions.

PIN 1 (r | Fa] V]
and
PIN 2 Press and If a PIN has been set the
release F then: message LadE will be seen.
mode Use &3 or K to enter the PIN
[ p ][ F ][ A ][ v ] then press [@ to accept the PIN.
Press and
release Up
and Down

simultaneously

e PIN 2 mode - Allows access to the level set by the 45SF.2 LEUEL function in the

RCCESS menu.

This method uses the same access method as PIN 1 mode above. A US7.2 P, n setting
of & disables the PIN. If the 4S¥. { LEUEL or a USF.2 P» n function has been set to a
number other than & then the first function seen when entering via PIN 1/PIN2 mode will
be the function £ad&. When this function is seen the PIN value set at the WSF. § P m
function can be entered for access to the level set at the WSF. § LEUEL function or enter
the U4S7.2 P» n PIN to gain access to the level set at the USF.2 LEUEL function. A
correct code will allow access to the functions at the selected level. An incorrect code will
result in the FUNL End message being seen indicating that access to setup functions has

been refused and the display will return to normal measurement mode.

e Super Cal mode - This method can be used to gain access to all functions. If a PIN has
been set and forgotten use this method to access the PIN functions to check the settings. To
access via Super Cal mode with the instrument switched off hold in the [@ button whilst the
instrument powers up. Keep the button pressed until the 5.ERL message is seen, you can
then release the [@ button. Next press and release [@ then within 2 seconds press and release
the B8 and & pushbuttons simultaneously.
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Super Cal
mode

(P al V]

I Hold F when

powering up,
wait for S.CAL

message then:

[P F ) alv)

I Press and

release F then:

Lp L r Al

Press and
release Up
and Down

simultaneously
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The setup functions are organised in blocks or sections e.g. all the settings for relay 1 are in the
AL {section. Once access to setup functions has been gained use the B8 and K buttons to select
the section required then press [@ to enter this section and again us the &8 and K buttons to select

the required function for alteration and press [@ to allow alteration of this function.

Typical sections for a basic instrument are illustrated below. In any particular instrument addi-

tional sections may appear depending on the part number and any optional outputs fitted.

PM5SSIMAN-1.0-0

Use &8 or K4 to move to
the section required then
press [@ to access the
functions in that section.
Press [@ to escape the
section you are in or
press [@ at the End
function in the section.

Relay setup
functions
eg. AL {

A

A4

Relay mode
functions
e.g.rLy ¢

A

A 4

Alarm configure
functions
e.g.RL.LanF

A

A4

Input setup
functions
e.g.} NPk

A

A 4

Excitation setup
functions
e.g. P.Ouk

A

A 4

Display setup
functions
dr SP

A

A 4

Remote input/
P button setup
functions .2 1l

A

A 4

User access
setup functions
RCCES
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1.2 Selecting and altering access levels

This subsection details the use "access levels”. Access levels can be used to obtain easy access to
functions which are regularly required and to limit access to functions which are not required or
which restricted access is required. These access level settings can be ignored if no restrictions to
access are required and no easy access to selected functions is required.

Each setup function has a default access level allocated to it, for example the relay 1 high alarm
function AL ks Sh is allocated a default level of 2. There is a facility for the user to change the
access levels for a limited number of functions to make them either easier to access or harder to
access as required, see the Fm. {fadE& function.

There are different ways of accessing setup functions, these are explained in the following section.
Each mode allows a selection of access levelsi.e. allows some choice of which functions are accessible.

The access levels available are:

None - no access to functions

1 - access to functions allocated to level 1

2 - access to functions allocated to level 2

3 - access to functions allocated to level 3

4 - access to functions allocated to level 4

5 - access to functions allocated to level 5

6 - access to functions allocated to level 6
CAL - access to all normal operation functions
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2 Mechanical Installation

Choose a mounting position as far away as possible from sources of electrical noise such as motors,
generators, fluorescent lights, high voltage cables/bus bars etc. An IP65 or IP67 access cover which
may be installed on the panel and surrounds is available as an option to be used when mounting the
instrument in damp/dusty positions. A wall mount case is available, as an option, for situations
in which panel mounting is either not available or not appropriate. A portable carry case is also
available, as an option, for panel mount instruments.

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

Vertical mounting
(bar graph displays)

Horizontal mounting |<_45mm_’|
|<— 9omm — i R )
45mm PANEL CUT OUT PélL\IEL g 92mm
ouT
_«9.5mm
Mounting bracket max
< 115mm — (2 off) ¢\ " b e omm
T 1 10mm O I .
] A ?
48mm| | o — | 44mm
j 91mm
— 53mm—> 111mm 96mm
< 104mm —»
- v |
A 4 mﬁh — *
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3 Electrical installation

3.1 Electrical installation

The PM5 Panel 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 plug in, screw type, terminal blocks allow for wires of up to 2.5mm? to be fitted for power,
relays and options and 1mm? for sensor and other wiring. Connect the wires to the appropriate
terminals as indicated below. Refer to connection details provided in this chapter 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. Acknowl-
edgement of correct operation may be obtained by applying an appropriate input to the instrument
and observing the reading.

Use twisted pair shielded wire for SSI clock and data connections.

Terminal 17 , if available, can be set for 5V or 12VDC output via the P.awk function.

Instrument rear view for instruments with front pushbuttons

O O

A/B|C|D|E|F|H|J|K
1123|415/ [6]7]8]oio[11[12hi3f14f15]16]17]18]

Mains Earth COM N/O GND

AC Neutral (DC+) Relay 1 HEXC

— = GND

AC Acti DC-

C Active (DC-) SA B Remote input 2

Supply type is RS485

factory configured Fgéesitm?, (Fa{c’:rrl?ote input 1
Data B or -
Data A or +
GND
Clock B or -
Clock A or +
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Instrument rear view for instruments without front pushbuttons

O

O

A C|DIE|F|H|J|K SETUP
PUSHBUTTONS

1]12]3 /4[5 |s[7[8[of10/11213] [P PO
Mains Earth COM N/O Remote input 1
AC Neutral (DC+) Relay 1 Data B or -
- Data A or +
AC Active (DC-) A B GND
Supply type is ForRsSeﬁﬁg Clock B or -
factory configured use only Clock A or +

3.2 Clock and signal connections between sensor and display

. CLOCK Aor+

SSI DEVICE

3.3 Relay connections

X XXX  CLOCKBor-
TWISTED{PAIR CABLES (SHIELDED)  para Aor+
<
L XXX DATABor-
H GROUND
POWER+
POWER-

11
12

10

PM5-SSI

CONTROLLER/
MONITOR

Relay connections The PMb5 is supplied with one alarm relay as standard with connections on
terminals 4 and 5, extra relays are optionally available. The relay is a single pole, single throw
type and is rated at 5A, 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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3.4 Remote input connections

One or two programmable remote input connections are available depending on model purchased.
The function of the remote input can be set for software. To operate the remote input connect a
voltage free switch or relay (momentary or latching depending on the operation selected) between
the remote input terminal and ground. The relay contacts will open when power is removed.

112|3|4|5 6|7(8|91011112[13{14[15[16(17{18
EEEEN sasapssnnnnns

“__% Remote
input 1
I—O

Remote
input 2
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4 Function tables - summary of setup functions

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

fitted.

Display messages shown are those which would appear on a 5 digit display, these display messages
may in some cases vary slightly for other display types.

Any functions which rely on options being fitted will be denoted by an asterisk *.

Some of the functions shown in the table below require access via Super Cal S.ERL mode.

4.1 Alarm relay function table

Display Function Range Default | Your | Ref/Page
record

AL {to | High setpoint value for designated Any display OFF See 5.1 /20
RLE alarm value or OF F 4.10
H» Sh

AL {to | Low setpoint value for designated Any display OFF See 5.2 /21
RLEB alarm value or OF F 4.10

Lo

RL {to | Hysteresis value for the designated O to S08080 {0 See 5.3 /21
RLEB alarm 4.10
HYSE

AL {to | Trip time delay for the designated O to S800.0 o.oc See 5.4 /22
RLE alarm relay x. secs 4.10
Er P

RL {to Reset time delay for the 0 to S000.0 0.0 See 5.5/ 22
RLEB designated alarm relay x. secs 4.10
St

AL.CanF Relay selection Om or OFF Onor OFF OFF See 5.6 /23
TLYS 4.10

AL {to Alarm trailing or setpoint mode SEEL.P kL { SER.P See 5.7 /23
AL B EL2 kL3 EL 4.10
TR L HeLS kLG,

L7

AL {to Alarm operating mode H Lo H Lo See 58 /24
ARLEB 4.10
OPE~-

AL {to Alarm relay operation input CH CH See 5.9 /24
RLE selection 4.10

Ch

RL {to Alarm relay latching operation Auko or Ruto See 5.10 / 24
RLEB LREch 4.10

LREch

AL {to Input timeout alarm OFF or ON OFF See 5.11 /25
RLEB 4.10
toutk

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

Display Function Range Default | Your | Ref/Page
record
LS Alarm relay z action to normally no, n.c no See 5.12 / 25
to Ly open (de-energised) or normally 4.10
Brvy closed (energised)
Ly ! Relay acknowledge OFF or ON OFF See 5.13 / 25
to FLY 4.10
8 RcH
Ly ! Alarm relay Boolean logic Or, And or See 5.14 / 26
torf Ly operation 4.10
8 boo!
(*Optional)—this function will only be accessible if the relevant option is fitted
4.3 Relay function table
Display Function Range Default | Your | Ref/Page
record
AL.LanF Alarm count 0 (2 3 M4, P4 See 5.15 / 26
AL 56 18 4.10
Count
(*Optional)—this function will only be accessible if the relevant option is fitted
4.4 Input function tables
Display Function Range Default Your | Ref/Page
record
) NPUE SSI input bits {to 32 a4 5.16 / 26
) NPUE
b &S
! NPUE SSI data bits {to 32 =] 517 / 26
dRER
b S
s NPU SSI signed data OFF or BN OFF 5.18 / 27
5 8n
' NPY SSI data type b n, 9-RAY b n 5.19 / 27
fodE
' NPU Display decimal point 0, 0 (082, ] 5.20 / 28
dP 0.003
P NPUE Display value rounding {to SBCO { 5.21 / 28
d.rnd
) NPUE Digital filter 0 2 3 M 2 5.22 /28
FLkr 56 18
P NPUE Display scaling method F.SCRLE, F.SCRLE 5.23 / 28
CRL UCRL
oPET

(*Optional)—this function will only be accessible if the relevant option is fitted
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P nPU Input scale value 8 to Maximum { 5.24 / 29
) NPUE display value
' nPu Scale value Any display { 5.25 / 30
CRLE value
) PULE Timeout OFF or ON On 5.26 / 30
£.OU
P NPUE Slave display OFF or ON OFF 5.27 / 30
SLRAUE
! NPy Dual read OFF or BN OFF 5.28 / 30
duAL
FERd
P NPULE Uncalibrate n/a n/a 5.29 / 31
Un CRAL
} NPUE First calibration point n/a n/a 5.30 / 31
CRAL
P NPUE Second calibration point n/a n/a 5.31 / 31
CARL?
P NPUE Set zero n/a n/a 5.32 /31
SEE
2ErD
P NPULE Display scale offset n/a n/a 5.33 / 32
OFF -
SEE
! NPUE Clear zero n/a n/a 5.34 / 32
CLERPM
2ErG
(*Optional)—this function will only be accessible if the relevant option is fitted
4.5 Excitation voltage function tables
Display Function Range Default | Your | Ref/Page
record
P.Out Output voltage selection Sy, eu Sy 5.35 / 32
Outk
(*Optional)—this function will only be accessible if the relevant option is fitted
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4.6 Display function table

Display Function Range Default | Your | Ref/Page
record

d SP Display brightness {to B 6 5.36 / 32

br St

d SP Dimmed display brighness Oto B 2 5.37 / 33

dul?

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

4.7 Serial communications functions

Display Function Range Default | Your | Ref/Page
record
SE- Serial operation mode NanE Lant. MonE 5.38 / 33
OPE- (*Optional) Pal! RbuS.
d! SP or
n.buS
SE~ Serial baud rate (*Optional) {200, 2400, Q800 5.39 / 34
bRud 4800, 9600,
9.2, 38.4,
S5 (52
SE~ Serial parity (*Optional) nonNE. 8 an 5.40 / 34
Priy EUER B88dd,
TEUEN, 10dd
SE~ Serial address (*Optional) {to 27 { 5.41 / 34
Uro k
Rddr

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

4.8 P button and remote inputs function table

Display Function Range Default | Your | Ref/Page
record

one 5.42 / 34

)

M

o~
£

Front P button operation mode noneE, P.H |
PlLo, H Lo,
AL Rc, 2ET D

Remote input 1 operation mode none, !
P.Ho! d,
d.Ho! d, P.H |
PlLao H Lo,
AL.Rc,
RCLSS, dut b,
cErg

23
L

|
]
23
m

5.43 / 35

- -
2
0

po

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

=
g 0

L

Remote input 2 operation mode none, none 5.44 / 36
P.Ho! d,
d.Ha! d, P.H,
PlLo H Lo,
AL.Rc,
RCCSS, dut
cErD

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

)
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4.9 Access control function table

Display Function Range Default | Your | Ref/Page
record

RCLCES Easy access mode none, 2,3, | NORE 5.45 / 36
ERSY 4 5 6 CRAL

LEUEL

RCLES Remote input access mode none, {2, 3, none 5.46 / 36

2 nPutk 4 5 &5 CRAL

LEUEL

RCLCES PIN code 1 O to 580800 ] 5.47 / 36
usr. i
P

RLCLES PIN code 1 access level noneE, ¢ 2, 3, none 5.48 / 37
usr. 4 5 6 CRL

LEUEL

RCLES PIN code 2 O to 580800 ] 5.49 / 37
usr.e
P ~

RCLES PIN code 2 access level none, ¢ 2, 3, nonE 5.50 / 38
usr.e 4 5 & CRAL

LEUEL

RCLCES | User assignable access function 1 | 88838 to FFFF | 8000 5.51 / 38
Fr. hex.

fod

RICLCES | User assignable access 1 level value | dF3 E, {2, 3, dF! t 5.52 / 38
Fr. ! 4 S 6 CAL,

LEUEL S.CRL

RCCES | User assignable access function 2 | 880880 to FFFF | ODOO 5.53 / 38
Frn.2 hex

fodE

RLCLCES | User assignable access 2 level value | dF3 &, { 2, 3, dF k 5.54 / 39
Fn.2 % 5 6 CAL,

LEUEL S.CRL

RCCES | User assignable access function 3 | 8000 to FFFF | O0CO 5.55 / 39
Fr.3 hex.

fodE

RACLES | User assignable access 3 level value | dF? &, § 2, 3, dF k 5.56 / 39
Frn.3 % 5 6 CAL,

LEUEL S.CRL

RCLCES | User assignable access function 4 | 8808 to FFFF | 8000 5.57 / 39
Fr.MX hex

fodE

RELCES | User assignable access 4 level value | dF} &, § 2, 3, dF! E 5.58 / 40
Fr.d 4 S 6 CAL,

LEUEL LAL

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

Record your relay settings in the table below

Display

Alarm 1

Alarm 2

Alarm 3

Alarm 4

Alarm 5

Alarm 6

Alarm 7

Alarm 8

Hy» Sh

»
[y = }

HYSE

tn‘n P

-1 =

TLYS

TR L

OPE-

Ch

LREch

touk

Record which relays are allocated to which alarms and other relay settings in the table below

Display

Relay 1

Relay 2

Relay 3

Relay 4

Relay 5

Relay 6

Relay 7

Alarm 1

Alarm 2

Alarm 3

Alarm 4

Alarm 5

Alarm 6

Alarm 7

Alarm 8

o
LN

Rch

boo!
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5 Explanation of functions

The setup and calibration functions are configured through a push button sequence. The three push
buttons located at the front of the instrument are used to alter settings. The access modes available are
detailed in section 1.1, starting on page 4.

Display messages shown are those which would appear on a 6 digit display, these display messages may in
some cases vary slightly for other display types.

Explanation of Functions

5.1 Alarm relay high setpoint

Section: AL i{to AL B

Display: H Sh

Range: Any display value or GFF
Default Value: OFF

Default Access Level &

Function number 4000 to OO

Displays and sets the high setpoint value for the designated alarm. Use this high setpoint function if an
alarm operation is required when the display value becomes equal to or greater than the required setpoint
value.

To set the high alarm value go to the H» Bk function, press [@ and when you see a digit of the value flash
use the B or K push buttons to set the required value then press [@ to accept this selection. The high
alarm setpoint may be disabled by pressing the B3 and & push buttons simultaneously. When the alarm
is disabled the display will indicate GF F. If the alarm is allocated both a low and high setpoint then the
alarm will activate when the value displayed moves outside the band set by the low and high setpoints.
The value at which the alarm will reset is controlled by the HYSE function.

Overlapping alarms - if the H» Sh value is set lower than the L o value then the alarm will activate in
the band between the two values.

If the display has annunciator leds for the alarm then the annunciator will initially flash in alarm condition,
if the alarm is acknowledged by pressing the l@ button the annunciator will be solidly lit until the display
moves out of alarm condition.

Example:
If H» Sk under RL {is set to {88 then alarm 1 will activate when the display value is {88 or higher.
Any relay allocated to this alarm will also activate.

Display Value
A
AL X Hy B - - o e N T T T T T T T R o ey o
L X HY5t value
___________________ _ 4 (hysteresis or deadband)
Setpoint
relay
activates Setpoint
relay
resets

Time
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5.2 Alarm relay low setpoint

Section: AL {to AL B

Display: Lo

Range: Any display value or GFF
Default Value: OFF

Default Access Level &

Function number HO 10 to MO 17

Displays and sets the low setpoint value for the designated alarm.

Use this low setpoint function if a relay operation is required when the display value becomes equal to or
less than the required setpoint value.

To set the low alarm value press [@ and when you see a digit of the value flash use the B8 or K push
buttons to set the required value then press [@ to accept this selection.

The low alarm setpoint may be disabled by pressing the B3 and K push buttons simultaneously. When
the alarm is disabled the display will indicate BF F. If the alarm is allocated both a low and high setpoint
then the alarm will activate when the value displayed moves outside the band set by the low and high
setpoints. The value at which the alarm will reset is controlled by the Hysteresis function.

If the display has annunciator leds for the alarm then the annunciator will initially flash in alarm condition,
if the alarm is acknowledged by pressing the [@ button the annunciator will be solidly lit until the display
moves out of alarm condition.

Overlapping alarms - if the H» Sh value is set lower than the L a value then the alarm will activate in
the band between the two values.

Example:
If Lo under RL {is set to {8 then relay 1 will activate when the display value is 10 or less. Any relay
allocated to this alarm will also activate

Display Value
Setpoint
relay
Setpoint resets
relay
activates
N AL X HYSE value ™\
(hysteresis or deadband)

ARixto1T-----»------------"+"-" -

5.3 Alarm hysteresis (deadband)

Section: AL {to AL B
Display: HYSE

Range: O to 0000
Default Value: )

Default Access Level 3

Function number 4820 to 4027

Displays and sets the alarm hysteresis limit for the designated alarm. To set a alarm hysteresis value go
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to the function and use the B8 or & push buttons to set the value required then press [@ to accept this
value. The hysteresis value is common to both high and low setpoint values. The hysteresis value may
be used to prevent too frequent operation of the alarm and associated relays when the measured value is
rising and falling around setpoint value. e.g. if H4Sk under AL { is set to zero the alarm will activate
when the display value reaches the alarm setpoint (for high alarm) and will reset when the display value
falls below the setpoint, this can result in repeated on/off switching of relays at around the setpoint value.

The hysteresis setting operates as follows: In the high alarm mode, once the alarm is activated the input
must fall below the setpoint value minus the hysteresis value to reset the alarm. e.g. if H» Sh under RL
{is to 58.0 and HYSt is set to 3.8 then the setpoint alarm will activate once the display value goes to
S8.8 or above and will reset when the display value goes below 7.0 i.e. at 456.% or below. In the low
alarm mode, once the alarm is activated the input must rise above the setpoint value plus the hysteresis

value to reset the alarm. e.g. if Lo is to 280.80 and HYSkE is set to 8.0 then the alarm will activate
when the display value falls to 28.8 or below and will reset when the display value goes above 380.8 i.e

at 30. ¢ or above.

To set the hysteresis value go to the HYSE function, press [@ and when you see a digit of the value
flash use the B8 or K push buttons to set the required value then press [@ to accept this selection. The

hysteresis units are expressed in displayed engineering units.
IxTx]

Example: If H» Sh is set to {880 and HYSE is set to {8 then alarm 1 will activate when the display

Txlxl

value is {88 or higher and will reset at a display value of 8% or lower.

5.4 Alarm relay trip time

Section: RL {toRLSB
Display: Er P

Range: O to 580808.0 secs
Default Value: 0.0

Default Access Level 3

Function number

HOHEO to HOHT

Displays and sets the alarm trip time in seconds. The trip time is common for both alarm high and low
setpoint values. The trip time provides a time delay before the alarm relay will activate when an alarm
condition is present. The alarm condition must be present continuously for the whole trip time period
before the alarm will activate. If the input moves out of alarm condition during this period the timer will
reset and the full time delay will be restored. This trip time delay is useful for preventing an alarm trip
due to short non critical deviations from setpoint. The trip time is selectable over & to 58888 seconds.

To set the trip time value go to the &r» P function, press [@ and when you see a digit of the value flash
use the B¥ or K push buttons to set the required value then press [@ to accept this selection.

Example: If £r» P is set to 9 seconds then the display must indicate an alarm value for a full 5 seconds
before the relay will activate.

5.5 Alarm relay reset time

Section: AL {to AL B
Display: ISt

Range: O to 580808.0 secs
Default Value: 0.0

Default Access Level 3

Function number YOS50 to HOS T

Displays and sets the alarm reset delay time in seconds. The reset time is common for both alarm high and
low setpoint values. With the alarm condition is removed the alarm relay will stay in its alarm condition
for the time selected as the reset time. If the input moves back into alarm condition during this period

22 of 47 PM5SSIMAN-1.0-0



the timer will reset and the full time delay will be restored. The reset time is selectable over & to S80880
seconds.

To set the reset time value go to the Sk function, press [@ and when you see a digit of the value flash

use the &Y or K push buttons to set the required value then press [@ to accept this selection.

Example: If 'Sk is set to {0 seconds then the resetting of alarm relay will be delayed by 10 seconds.

5.6 Relay selection

Section: RL.LanF
Display: FLYS
Range: On or OFF
Default Value: OFF
Default Access Level

Function number

4330 to 4337

Allows a relay to be allocated to an alarm. For example if a high alarm value has been selected at the
AL { Hy Shifunction this alarm could be allocated to relay 3 by selecting L 4 3 8 at this function. Press
the [@ button to enter this function then use the B¥ or K pushbuttons to choose the required relay then
press the [@ button to toggle to 8m or BFF as required.

5.7 Alarm trailing or setpoint mode

Section: AL {toRL B

Display: EFRNL

Range: SEE.P EL LELZ, ELI ELM ELS ELE ELT
Default Value: SEE.P

Default Access Level ™

Function number

4060 to OB

This function will not only be seen for alarms 2 and higher. Each alarm, except alarm 1, may be pro-
grammed to operate with an independent setpoint value (SEE.P selected) or may be linked to operate at
a fixed difference to another alarm setpoint, known as trailing operation. The operation is as follows:

e Relay 1 (RL always independent.

(

e Relay 2 (RL
(
(

1) is
2) may be independent or may be linked to alarm 1 (&L
e Relay 3 (AL 3) may be independent or may be linked to alarm 1 (kL
)

)
{) or alarm 2 (kL 2).

Relay 4 (RL
3 (kL 3I).

may be independent or may be linked to alarm 1 (&L {), alarm 2 (kL &) or alarm

Relay 5 (ALS) may be independent or may be linked to alarm 1 (&L {), alarm 2 (kL 2), alarm 3
(L 3) or alarm 4 (EL M).

Relay 6 (RLB) may be independent or may be linked to alarm 1 (&L
(L 3), alarm 4 (EL ™) or alarm 5 (EL 5).

{), alarm 2 (kL 2), alarm 3

Relay 7 (AL 7) may be independent or may be linked to alarm 1 (&L
(L 3), alarm 4 (EL M), alarm 5 (EL 5) or alarm 6 (&L B).

{), alarm 2 (kL 2), alarm 3

The operation of each alarm is selectable by selecting, for example, (Alarm 4) ALY SEE.P = Alarm 4
normal setpoint or ALM &L { = Alarm 4 trailing alarm 1 or AL L2 = Alarm 4 trailing alarm 2 or
ALY kL 3 = alarm 4 trailing alarm 3. For trailing set points the setpoint value is entered as the difference
from the setpoint being trailed.
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If the trailing setpoint is to operate ahead of the prime setpoint then the value is entered as a positive
number and if operating behind the prime setpoint then the value is entered as a negative number.

Example 1 - High alarm: With alarm 2 set to trail alarm 1, if RL { H» Sh is set to {880 and AL2
Hy 3h is set to 58 then alarm 1 will activate at {88080 and alarm 2 will activate at {858 (i.e. 1000 +
50). If alarm 2 had been set at =S8 then alarm 2 would activate at 958 (i.e. 1000 — 50) or above.

Example 2 - Low alarm: With alarm 2 set to trail alarm 1, if AL { La is set to 880 and AL 2 Lo is
set to 288 then alarm 1 will activate at 888 and alarm 2 will activate at 888 (i.e. 600 + 200). If alarm
2 had been set at =288 then alarm 2 would activate at 88 (i.e. 600 — 200) or below.

5.8 Alarm operating mode

Section: RL {toRLSB
Display: OPEr

Range: Hy Lo
Default Value: H Lo

Default Access Level ™

Function number HiE0toH BT

Sets the operating mode for the selected alarm, at this point the only choice is for normal on/off switching
using high and/or low setpoints. The relay can also be activated by a timeout in the data string.

5.9 Alarm relay operation input selection

Section: AL {to AL B
Display: L

Range: IH

Default Value: TH

Default Access Level

Function number HO 70 to O

Sets the input from which the selected alarm relay will operate. At present the only choice is £H { i.e.
relay operates from value of channel 1 (for this software version only 1 channel is available)

5.10 Alarm relay latching operation

Section: AL {toRLSB
Display: LREch

Range: Rutoor LREch
Default Value: RAuto

Default Access Level

Function number H {0 toH 11

Allows selection of alarm latching operation. If set to Ruwkea the alarm and associated relays will not
latch i.e. they will automatically reset when the display moves out of alarm condition. If set to LREch
the alarm will latch and will not reset until the display value is out of alarm condition and either the [@
button is pressed to clear the latch condition or if power is removed. If the [@ button is pressed whilst
still in alarm condition the alarm will automatically reset once the display goes out of alarm condition.
The relay hysteresis, trip time and reset time settings still apply to latching relays.

In latching mode the alarm annunciator (5 digit display type only) will flash when the display goes into
alarm condition. If the display goes out of alarm condition without being acknowledged the flashing period
will change to give a longer “off” time. If the alarm is acknowledged by pressing the [@ button then the
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annunciator will change from flashing to solidly lit. Once the alarm has been acknowledged the alarm will
be free to reset once the display value moves out of alarm condition.

5.11 Input timeout alarm

Section: AL {to AL B
Display: toutk

Range: OFF or N
Default Value: OFF

Default Access Level ™

Function number HidD to M idT

When this function is set to 8f1 it allows the selected alarm to be used to give visual k.owk message

warning and, if required, an alarm activation (along with a relay activation if a relay has been allocated
to the alarm) if the input signal fails i.e. the display does not recognise the signal as a valid value. Note
that this can be used in addition to the high and low setpoints. If an alarm activation is required then the
required alarm k.ewuk function must be set to 8 and a relay chosen for that alarm. e.g. RLM k.ouk

set to 81 and a relay must be selected at the RL ™ FL Y5 function.

5.12 Alarm relay normally open/closed

Section: FLY itofLY8
Display: R

Range: n.o, n.c
Default Value: n.o

Default Access Level ™

Function number 4030 to O3

Displays and sets the setpoint alarm relay = action to normally open (de-energised) or normally closed
(energised), when no alarm condition is present. Since the relay will always open when power is removed
a normally closed alarm is often used to provide a power failure alarm indication. To set the alarm relay
for normally open or closed go to the LY {to FL F LY function and use the BN or §d push buttons
to set the required operation then press [@ to accept this selection. Example:

If set to A {m.e alarm relay 1 will be open circuit when the display is outside alarm condition and will be
closed (short circuit across COM and N/O terminals) when the display is in alarm condition.

5.13 Relay acknowledge

Section: FLd itofLyg
Display: Ac K

Range: OFF or N
Default Value: OFF

Default Access Level

Function number 4320 to 4327

If the Re K is set to 8 the operator can acknowledge the alarm whilst still in alarm condition allowing
the relay to reset straight away. This is not affected by the alarm being set to either latching or auto reset
mode. The acknowledge can be made by pressing the front [@ button, if available. The front [@ button
and/or a remote input can also be programmed to be used in acknowledging the alarm.
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5.14 Alarm relay Boolean logic operation

Section: FLY {tofLY8
Display: boo!

Range: Or, And
Default Value: Or

Default Access Level ™

Function number H3 10 to 43 1

This function allows a Boolean logic AND (Rnd) or OR (8r) function to be applied to alarms. If two or
more alarms use the same relay and that relay is set to operate as an OR operation then this effectively
puts the alarms in parallel. If two or more alarms use the same relay that relay is set to operate on an
AND operation then this effectively puts the alarms in series.

Examples: 1. If alarms 1, 2 and 3 all use relay 1 and relay 1 is set for 8r operation then relay 1 will
activate if the display value for the selected channels for these alarms causes either alarm 1 or alarm 2 or
alarm 3 to go into alarm condition. i.e. relay 1 will activate if any of the alarms is in alarm condition.

2. If alarms 1, 2 and 3 all use relay 1 and relay 1 is set for And operation then relay 1 will activate if the
display value for the selected channels for these alarms causes alarm 1 and alarm 2 and alarm 3 to go into
alarm condition. i.e. all 3 alarms must be in alarm condition for relay 1 to activate.

5.15 Alarm count

Section: RL.CanF

Display: AL Count

Range: 0 12 3. 456 1.8
Default Value: P

Default Access Level

Function number H43d

Allows the setting of the number of alarms to be used. Once the number has been set to alarm parameters
and the relays to be used for each alarm can be set in the AL { to AL B section.

5.16 SSI input bits

Section: } NPUE
Display: P NPUE b ES
Range: {to 32
Default Value: oM

Default Access Level T[RL

Function number 4]EBL

This function allows selection of number of bits for the SSI input i.e. the number of bits which are used
to transmit the position data. See also dRER &) £S which follows.

5.17 SSI data bits

Section: » PU
Display: dRER by ES
Range: {to 32
Default Value: oM

Default Access Level TRL
Function number 4]ES2

This function allows selection of total number of data bits for the SSI input e.g. a 32 bit encoder may
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have 24 bits of position data and 8 bits of other data which is not used in the actual display value. It
is important that the correct value is entered for both the ?} PUE by £S5 and JAER by £S5 since this

allows the display to detect

if a genuine message is being received.

5.18 SSI signed data

Section:

Display:

Range:

Default Value:
Default Access Level
Function number

! neu

5 8n
OFF or N
OFF

CAL

H[E3

Displays and sets the sign bit enabling. With the 5! 85 function set to an the data is interpreted as a
twos compliment signed number, masked to the number of bits set by the !} IPUE &» £S5 function. See
the # NPUE b £S5 function above for the effect of the 5 9 setting on the values displayed for a given

number of input bits.

The table which follows gives some examples of the effect of ¢ Pk, SCLE, 55 by £S5 and 5 3N
settings.

) NPE ‘ SLLE ‘ 55! b kS ‘ S gn ‘ Viewable display range ‘
! ! i OFF O to 4095

! -1 2 OFF 0 to -40%S

{ { ic on -2048 to 2047
{ - @2 on -204 7 to 2048
{ 2 i OFF DtoB 91

2 { i OFF O to 28047

{ { i3 OFF DtoB 91

! { i~ OFF Oto (6383

{ { 4] OFF O to 1048575
! .00 4 H OFF 0 to {048.58
g ae {000 i OFF 0 to SO0

5.19 SSI data type

Section: P PY
Display: fodE
Range: b n, S-RY
Default Value: b
Default Access Level L[RAL
Function number HREX

The input data type can be set to b» m for binary or to 9~ RY for gray code SSI to match the output

type from the sensor.
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5.20 Display decimal point

Section: P NPUE

Display: dP

Range: 0,0 002 0083
Default Value: o

Default Access Level ™

Function number 4 {00

This function sets the number of decimal points to be displayed.

5.21 Display value rounding
Section: y MPUE
Display: drn
Range: {to S000
Default Value: {

Default Access Level
Function number H3bD

Displays and sets the display rounding value. This value may be set to 1 - 5000 displayed units. Display
rounding is useful for reducing the instrument resolution without loss of accuracy in applications where it
is undesirable to display to a fine tolerance.

Example: If set to 10 the display values will change in multiples of 10 only i.e. display moves from 10 to
20 to 30 etc.

5.22 Digital filter

Section: P RPUE

Display: FLEr

Range: 0 (2, 3,455 18
Default Value: c

Default Access Level “

Function number 43ro

Displays and sets the digital filter value. Digital filtering uses a weighted average method of determining
the display value and is used for reducing display value variation due to short term interference. The digital
filter range is selectable from & to 8, where & = none and 8 = most filtering. Note that the higher the
filter setting the longer the display may take to reach its final value when the input is changed, similarly
the relay operation and any output options will be slowed down when the filter setting is increased. To
set the filter go to the FLEr function, press [@ and when you see a digit of the value flash use the B8 or
&4 push buttons to set the required value then press [@ to accept this selection.

5.23 Display scaling method

Section: P PUE

Display: CRL OPET
Range: FSCRLE UCRAL
Default Value: F.SCRLE
Default Access Level TAL

Function number 4]ES

Displays and sets the method to be used to scale the display. Choices are:
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e F.5CL - this method uses the ! f1IPUE and SERLE functions to scale the display.

If the relevant details of the encoder and display requirements are known the easiest way to find the
} NIPUE and STALE values is to use the maximum output value from the encoder as the ¢ f1PU

value and the display value for this maximum output value as the SERLE value. For example a 16
bit encoder has an output of 0 to 65535. If you wish this to display 0 to 1500 over the full range of

the encoder then set the ! fiPUWE value to 65535 and the SCAL E value to 1500.

The display value is calculated in the following manner:

Value sent from encoder x SCL
} NPE

Display value =

Example: A 12 bit SSI encoder will give an output in the range 0 to 4095 (if only positive values
are used). The display is to be scaled to show 0.0 to 359.9 over this 12 bit range. With 1 decimal
point the ¢ f1PE value could be set to 48RS and the SLLE value set to 359.] to achieve this i.e.
at one quarter output from the encoder (i.e. 1024) the display value is calculated from:

1024 x 359.9

Displ lue =
isplay value 1005

i.e. Display value = 90.0

UfRL

This method allows selection of two point live input calibration and allows scaling without the need
to calculate the required scaling from the SSI encoder/sensor data.

The EAL { and ERAL 2 functions described below can then be used to scale the display. If required
the OF FSEE function can be used to make an adjustment to add or subtract an offset value across
the display range. The ERL { TRL 2 will only be seen if the LRL OPET function is set to 4.5 L.

Setting the first calibration point To scale the display using this method get the encoder output
to a known position and go to the £AL { function. Press [@ then press B to toggle to YES and
press the [@ button again. The display will show a value based on the previous scaling. Press [@ and
the display will show the message SCLE LRL ¢ followed by a value. Use the &8 or hd pushbutton
to set this to the value required for this first position then press [@ button. The display should show
CRL End indicating that the first calibration point has been accepted.

Setting the second calibration point Get the encoder output to a second known position and
go to the LALZ function. Press [@ then press B to toggle to YE'S and press the [@ button again.
The display will show a value based on the previous scaling. Press l@l and the display will show the
message SCLE TRLZ followed by a value. Use the Bor k4 pushbutton to set this to the value
required for this first position then press [@ . The display should show £RL End indicating that
the first calibration point has been accepted.

5.24 Input scale value

Section: nPuE
Display: nPUE
Range:

Default Value:
Default Access Level
Function number

]

’

]

’

& to Maximum display value
{

-

[°N

When the AL OPE! function is set to STCALE the ? FIPUE factor and the STALE factor are used to
scale the display to read in engineering units e.g. metres. The STALE value must always be a whole
number, see TAL OPE! function for formula used.

PM5SSIMAN-1.0-0

29 of 47



5.25 Scale value

Section:

Display:

Range:

Default Value:
Default Access Level
Function number

P nPu

SCRLE

Any display value

{
CRL

HQE !

When the AL  OPET function is set to F.SLLE the ! MPULE factor and the STRLE factor are used
to scale the display to read in engineering units e.g. metres. The SERLE value must always be a whole
number, see AL OPET function for formula used.

5.26 Timeout

Section: P NPUE
Display: E.OUE
Range: OFF or ON
Default Value: On

Default Access Level £
Function number

This function allows a display timeout visual and/or alarm warning that the input signal has failed. If
set to 87 the display will flash the message k.oawk if the input signal fails. If the AL { to AL B kouk
function is also set to 8 the selected alarm or alarms will also activate along with any relays allocated
to these alarms when the input signal fails.

5.27 Slave display

Section: » MPUE
Display: SLRAUE
Range: OFF or ON
Default Value: OFF

Default Access Level L[ARL
Function number

When set to 8FF the display will act as a slave display and may be connected to a master PM5-SSI or
LD5-SSI display. When used as a slave display the clock output from the unit is turned off and the clock
and data line from the master are connected to the slave.

5.28 Dual read

Section: } NPUE
Display: wAL TERd
Range: OFF or ON
Default Value: OFF

Default Access Level T[RAL
Function number Y]EE

Some SSI encoders have the ability to double send the position value. If this duRL

T ERd function is

set to O the display will read the value twice and if there is a miss match in the readings it will trigger
an error message of dRER Err~ on the display.
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5.29 Uncalibrate

Section: )} NPUE
Display: Un CAL
Range: n/a
Default Value: n/a
Default Access Level TRL
Function number Ob2o

When the £RL  OPET is set to the 4.SCL mode the display scaling can be cleared (i.e. reset) at this
function. To clear the scaling at this function press the button then use the &Y button to toggle to
YES. The display should show the message dm.ERL End and the scaling the scaling will revert to revert
to a 1:1 equivalent i.e. the raw output value from the encoder.

5.30 First calibration point

Section: ) NPUE
Display: CRL ¢
Range: n/a
Default Value: n/a
Default Access Level L[AL
Function number L H

Allows entry of a first calibration scaling point when the ERL OPEF function is set to 4.5CL. Refer to
the AL OPES function for details of this method of scaling.

5.31 Second calibration point

Section: ) PUE
Display: CRL
Range: n/a
Default Value: n/a
Default Access Level LCRAL
Function number Ob D

Allows entry of a second calibration scaling point when the TRL OPE! function is set to 4.5CL. Refer
to the TRAL OPET function for details of this method of scaling.

5.32 Set zero

Section: )} NPY
Display: SEL 2ETD
Range: n/a
Default Value: n/a
Default Access Level AL
Function number ObHD

Only seen if the ¢ IPUE TAL OPET function is set to U.LRAL. This function allows an alternative method

of zeroing the display. To zero the display press [@ then press B8 to toggle to YE'S and press the [@ button
again, the display will now show the current display value (the value which will become zero if the process
is completed). Press [@ to continue, the display should show the message 2Ef 8 End to indicate that the
zero operation has been completed.
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5.33 Display scale offset

Section: P NPUE
Display: OFFSEE
Range: n/a
Default Value: n/a
Default Access Level CRAL
Function number Ob&D

Only seen if the } fIPUE TRAL DPET function is set to W.CAL. This function allows an offset scaling
to be undertaken. For example if the display is reading a value of 5 low across the entire scale an offset
scaling can be used to adjust the reading. To perform an offset scaling at the OF FSE& function press the
(@ button then use the B button to toggle to YES, the display will then show the current value. Press
the [@ button again, the display value will flash and can be adjusted to show the new required value using
the &Y and K4 pushbuttons. When the new required value is on the display press [@ again, the display
should show the message 8F Sk End to indicate that the offset scaling is complete.

5.34 Clear zero

Section: } MPUE
Display: CLERI 2ErG
Range: n/a

Default Value: n/a

Default Access Level AL

Function number 4]ESB

When the ! IPUE TRL DOPE! function is set to F.SLL this clear zero function allows clearing of any
zero operation undertaken e.g. display zero through the [@ button zero operation or a remote input zero.
To clear the zero and reset to press 3@ then press B to toggle to YES and press the 3 button again.
This function does not work if the 3 fNPUE CAL OPET function is set to WAL,

5.35 Output voltage selection

Section: .Out
Display: .Out
Range: Sy 2u
Default Value: Sy
Default Access Level ™
Function number Hd id

Allows selection of the output voltage where available on the input board at terminal 17. 5V or 12V
(25mA max.) is available as transmitter supply this function allow selection of 5V (S) or 12V ( {2L).
Transmitter supply voltages are approximate.

5.36 Display brighness

Section: d SP
Display: br St
Range: {to b
Default Value: &
Default Access Level ¢&
Function number 22Fb

Displays and sets the dulled digital display brightness. The display brightness is selectable from 1 to 16,
where 1 = lowest intensity and 15 = highest intensity. This function is useful for improving the display
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readability in dark areas or to reduce the power consumption of the instrument. See also the duw? ?
function.

To set brightness level go to the br 9k function press [@ and when you see a digit of the value flash use
the B8 or & push buttons to set the required value then press [@ to accept this selection.

5.37 Dimmed display brighness

Section: d SP
Display: dul
Range: Oto {6
Default Value: c
Default Access Level &
Function number 22ED

Displays and sets the level for remote input brightness switching. When a remote input is set to du? ?

the remote input can be used to switch between the display brightness level set by the br Sk function
and the dimmed display brightness set by the du? ? function. The display dull level is selectable from &
to B, where 8 = lowest intensity and & = highest intensity. This function is useful in reducing glare

when the display needs to be viewed in both light and dark ambient light levels.

5.38 Serial operation mode

Section: SE~

Display: OPE~

Range: NonE Lonk . Po!! RbuS.d 5P or A.bubS
Default Value: NankE

Default Access Level ™

Function number Y480

Allows selection of the operating mode to be used for serial RS232 or RS485 communications. See the
“PM5 Panel Meter Optional Output Addendum” Choices are:

e MonE - no serial comms. required.
e fantk - sends ASCII form of display data at a rate typically 90% of the sample rate.

e Pal ! - controlled by computer or PLC etc. as host. The host sends command via RS232/485 and
instrument responds as requested.

e A.buS - this is a special communications mode used with Windows compatible optional PC down-
load software. Refer to the user manual supplied with this optional software.

e d! SP - sends image data from the display without conversion to ASCII. This mode should only be
used when the serial output is connected to another display from the same manufacturer.

e m.buwS - Modbus RTU.
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5.39 Serial baud rate

Section:

Display:

Range:

Default Value:
Default Access Level
Function number

SE~

bRud

(200, 2400, 4800, /600, (9.2, 38.4, 5.6, 1 {5.2
Q800

Y

48

Allows the baud rate to be set for serial communications. Choices are:

{200 .2400 4800

5.40 Serial parity

Section:

Display:

Range:

Default Value:
Default Access Level
Function number

|8

0. i1]200.

SE~

PrikY

BRONE, BEUEN
n

Yy

Y482

, 80dd,

Allows selection of the parity check. The parity check selected should match that of the device it is being

communicated with.

5.41 Serial address
Section: SE~
Display: Uro & RAddr
Range: {to 271
Default Value: {
Default Access Level
Function number o430

Allows selection of the unit address when the operation is set for

OLL mode. The unit address is offset

by 32(DECIMAL) to avoid clashing with ACSII special characters, therefore 42 (DECIMAL) or 2A (HEX)

would be unit address 10.

5.42

Section:

Display:

Range:

Default Value:
Default Access Level
Function number

Front P button operation mode

np

uk

NE, PH,  P.la, H .La, AL.Rc, 2EFD
£

(&}
’e

el |
00 g -~

23

v
4720

Sets the operation mode for front (& button. Functions available are identical to the same functions used

in the .2 M. { function.
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5.43 Remote input 1 operation mode

2
0

Section:
Display:
Range:

b

= N |

A
—Qma- -
m £

)

"

PHo! d, d.Ha! d, P.H, , P.La, Hi .Lo, AL.Ac, RCLSS, dul !,

-
-
-
a

2

Default Value:
Default Access Level
Function number

L

£
ad
n

Sets the operation mode for remote input 1 terminal at the rear of the instrument. Choices are as follows:

e NONE - If this option is selected then remote input 1 will have no function.

e P.Ha! d - peak hold. The display will show the peak value (highest positive value) only whilst the
remote input terminals are short circuited i.e. the display value can rise but not fall whilst the input
terminals are short circuited. The message P.HL d will appear briefly every 8 seconds whilst the
input terminals are short circuited to indicate that the peak hold function is active.

o d.Ha! d - display hold. The display value will be held whilst the remote input terminals are short
circuited. The message d.HL d will appear briefly every 8 seconds whilst the input terminals are
short circuited to indicate that the display hold function is active.

e P.H» - peak memory. The peak value stored in memory will be displayed if the remote input
terminals are short circuited, if the short circuit is momentary then the display will return to
normal measurement after 20 seconds. If the short circuit is held for 2 to 3 seconds or the power is
removed from the instrument then the memory will be reset.

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

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

e A} Ae - alarm acknowledge. Allows the remote input to be used to acknowledge a latching alarm.
See the LAEech and Re A functions.

e RLTSS - remote input access. Allows the remote input to be used for access control purposes. See
the function.

e dul } - display brightness control. The remote input can be used to change the display bright-
ness. When this mode is selected the display brightness can be switched, via the remote input
terminals, between the brightness level set at the br Sk function and the brightness level set at the
du? ? function.

e 2EI D - display zero. Zeroes the display when the remote input is activated. Note that the zero is
not lost when power is removed (i.e. this is not the same as a tare function) and the display will
zero as soon as the remote input is shorted.
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5.44 Remote input 2 operation mode

Section: ranp

Display: rane

Range: NONE, PHo! d, d.Ha! d, P.Hy , P.Lo, H .Lo, AL.Rc, RCLSS, du! ?
cErD

Default Value: none

Default Access Level

Function number Y4aee

Sets the operation mode for remote input 2 terminal at the rear of the instrument and has the same choices

as remote input one. See .} fi. { function for full description.

5.45 FEasy access mode

Section: RLCLES

Display: ERSY LEUEL

Range: none, 2,3, 4,5 6 CAL
Default Value: none

Default Access Level .LAL

Function number oroo

Allows choice of the access level available when using the easy access method. For example if this function
is set to 3 then functions with levels 1, 2 and 3 can be viewed and changed when access to setup functions
is made using this method. To access setup functions using the easy access method press and hold
the [@ button until the message FUMEL is seen followed by the first function message, this should take
approximately 3 seconds. If the message FUML End or no response is seen at this point it means that
the access level has been set to flen& and that access to setup functions has been refused.

5.46 Remote input access mode

Section: RLCLCES

Display: Ko NPuk LEUEL

Range: none, 2, 3,45 6 CRL
Default Value: nonE

Default Access Level S.CRL

Function number orfo i

This function allows choice of the access level available when using the remote input access method. To
access setup functions using the remote input access method one of the remote inputs must be set to
RLCLSS and the chosen remote input must be shorted to ground. Press and hold the [@ button until the
message FUNL is seen followed by the first function message, this should take approximately 3 seconds.

If the message FUREL End is seen at this point it means that the access level has been set to flanE.

5.47 PIN code 1

Section: RLLES
Display: usr.t Pron
Range: O to 58080
Default Value: O

Default Access Level S.CAL
Function number orone

This function allows choice of the PIN code to be used for PIN code input access method. Associated
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with the PIN is an access level (see P» n. {ReeS). If a PIN is not required leave the setting at 8. If a
PIN other than 0 is chosen then this PIN must be entered to gain access to the the selected level.

To access setup functions using the PIN code input access method press then release the {@ button then
within 2 seconds press the B8 and K buttons at the same time. The message FUREL is seen followed by
the message fadE. If the message FUMNL End is seen at this point it means that the access level has been
set to ManE. Use the &Y and K buttons to enter the PIN then press [@ to accept the PIN and proceed
to the setup functions.

5.48 PIN code 1 access level

Section: RLCLCES

Display: USr ! LEUEL

Range: noneE, 2, 3,4.5 6 CRL
Default Value: non

Default Access Level LRL

Function number oco

This function allows choice of the access level available when using the PIN code 1 input access method.
To access setup functions using the PIN code 1 input access method press and hold the [@ button until the
message FUNL is seen followed by the first function message, this should take approximately 3 seconds.

If the message FURL End is seen at this point it means that the access level has been set to flank.

5.49 PIN code 2

Section: RCLCES
Display: usre Pron
Range: O to SO0OD
Default Value: ]

Default Access Level 5.CRL
Function number oco

This function allows choice of a second PIN code to be used for PIN code input access method. Associated
with the PIN is an access level (see P» n.@ ReeS). The second PIN would normally be used to allow a
second person to have a higher access to setup functions via a different PIN. If a second PIN is not required
leave the setting at §. If a PIN other than 0 is chosen then this PIN must be entered to gain access to
the the selected level.

To access setup functions using the PIN code input access method press then release the [@ button then
within 2 seconds press the BN and B4 buttons at the same time. The message FUNL is seen followed by
the message LadE. If the message FUNL End is seen at this point it means that the access level has been
set to NanE. Use the &Y and B buttons to enter the PIN then press F RS accept the PIN and proceed
to the setup functions. Ony one fadE& message will appear even though there can be a second PIN. If
the number entered into the £ad& at this point is the PIN code 1 number then access will be granted to
the functions allocated to the first PIN. If the PIN code 2 value is entered then access will be granted to

the functions allocated to the second PIN.
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5.50 PIN code 2 access level

Section: RLCLES

Display: Usr.@ LEUEL

Range: none, 2,3, 4,5 6 CARAL
Default Value: none

Default Access Level S.CAL

Function number oro3

This function allows choice of the access level available when using the PIN code 2 input access method.
To access setup functions using the PIN code 2 input access method press and hold the [@ button until the

message FUNL is seen followed by the first function message, this should take approximately 3 seconds.

If the message FURL End is seen at this point it means that the access level has been set to flanE.

5.51 User assignable access 1 function number

Section: RLCLES

Display: Fa. ! LodE
Range: D000 to FFFF hex.
Default Value: L HEH

Default Access Level S.CRL

Function number or o

In addition to being assigned an access level each setup function is assigned an individual function number.
This functions and the ones which follow (Fn.2 ZadE etc.) can be used to alter the access level for
particular functions. For example if the user wishes to change the access level of the channel 1 display
units (function number 43A0) from level 5 to level 1 then the value ¥3RET would be entered at this function
and the value 3 would be entered at the function which follows. This would then enable the channel 1
display unit functions to be accessed at the lowest access level.

5.52 User assignable access 1 level value

Section: RCLES

Display: Fr. ! LEUEL

Range: dFlk, {2 3,45 6 CRAL, S.CAL
Default Value: dFl k

Default Access Level 5S.CRL

Function number L T

Allows a new access level for the function with the number set in the function to be chosen. If dF? E is
chosen then the level reverts back to the original default level.

5.53 User assignable access 2 function number

Section: RLLCES

Display: Frn.@2 [odE
Range: D000 to FFFF hex.
Default Value: oooo

Default Access Level S.CAL

Function number or i

This function allows as second function access change and operates in the same manner as . Enter the
function number required and then enter the new access level at the function which follows.
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5.54 User assignable access 2 level value

Section: RCLCES

Display: Frn.@ LEUEL

Range: dFt ke, 2 3,45 6 CRL,5.CRL
Default Value: dFl k&

Default Access Level 5.CRL

Function number ooy i

Allows a new access level for the function with the number set in the function to be chosen. If dF3 E is
chosen then the level reverts back to the original default level.

5.55 User assignable access 3 function number

Section: RCLCES

Display: Frn.3 LodE
Range: 0800 to FFFF hex.
Default Value: oooo

Default Access Level 5.CRL

Function number orc i

This function allows as third function access change and operates in the same manner as . Enter the

function number required and then enter the new access level at the function which follows.

5.56 User assignable access 3 level value

Section: RCLES

Display: Frn.3 LEUEL

Range: dFtk, 2, 3,45 6 CAL, S.CRAL
Default Value: dFl &

Default Access Level AL

Function number ofde

Allows a new access level for the function with the number set in the function to be chosen. If dF? & is
chosen then the level reverts back to the original default level.

5.57 User assignable access 4 function number

Section: RCCES

Display: FrHd LodE

Range: 0000 to FFFF hex.

Default Value: HHHHH

Default Access Level S.CRL

Function number oc 3
This function allows as fourth function access change and operates in the same manner as . Enter the
function number required and then enter the new access level at the function which follows.
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5.58 User assignable access 4 level value

Section: RLCLES

Display: FrM LEUEL

Range: dFlk, 42 3,4 5 6 AL, 5.CRL
Default Value: dF k

Default Access Level S.CRL

Function number ory3

Allows a new access level for the function with the number set in the function to be chosen. If dF? E is
chosen then the level reverts back to the original default level.

5.59 Error Messages

e £.Ouk - This message indicates a timeout error i.e. no valid data received. If the Eawk function
is set to 8f then the timeout error will trigger the relay selected.

e dRER - This message indicates a data error.

e -d.ar - - overrange message - This indicates that the value to be displayed has too many digits
to be displayed e.g. you cannot display 199999 on a 5 digit display.

e -d.ur - - underrange message - This indicates that the value to be displayed is too large a negative
number to be displayed.

e ! nk FFOZ2 - this message indicates that the power has been cycled on and off too quickly i.e.
switched off then on again quickly. The display will normally recover from this on its own and
proceed to normal operation.
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6 PC/Laptop software

Instruments fitted with internal datalogger memory will be supplied with software to communicate with the
display and download data logs. A separate booklet will be provided with these models but a free software is
available which will allow some operations including calibration and some configuration to be undertaken
via PC or laptop. Contact the supplier of this instrument for software downloading instructions. The
software is designed to be used intuitively but this chapter gives a basic guide.

Once the software has been downloaded and run a main menu page as illustrated below will appear.
With your LD5 connected via one of its standard or optional communication ports click on Settings then
Comms to bring up the communications options menu and set as required. Alteration of configuration and
calibration require the entry of a password, go to Tools then Enter Password to enter the password. The
default password is Password but this can be changed at the window accessed via View then Password
Configuration. A separate user guide will be provided if the optional full version of this software has
been obtained.

ﬂlt ATIC Downloader Lite - PM555I (s/n: 06H13-030) -0 x|
File Wiew Setings PM5 Help
Instrument: PM555] [z/n: 06H13-020) Software
main menu
|HCJST 192.168.3.103 - Open |Cor1ﬁg File: c:\users\aforshaw'desktopi\default.cnf
ﬂ"_: AIC Downloader Lite - PM555I (5/n: 06H13-030) -0 x|
File View Settings | pM5 Help
Alarms P55 5 [3/n: 05H13-030) Some
configuration
options
HOST 192.168.3.103 - Open |config File: c:\users\aforshaw\desktopidefault. cnf y
To enable
ﬂlt AIC Downloader Lite - PM5SR: Name (s/n: 03K10-002) = |D|ﬂ advanced
Fie View | Settings PM5 Help operations
Unit Address
FMBSR: N J: 03K10-002 « »
Comme amell=n ) hold “Ctrl” then
Enable Advanced Mode CIICk OI"I Settl ngs
then click on
Enable
Com 4, 115200 - Closed Config File: p:\aiclaic_dnld\aic_lite\default.cnf v Advanced
Mode
ﬂlt AIC Downloader Lite - PM55R: Name (s/n: 03K10-002) = |E||1|
File View Settings | Advanced PM5 Help Some of the
::1 [ Restare Config (ABUS Files) & 539095 advanced
3 Programmer -
e ope_ratlon
Remote Access options
Calibrate
Com 4, 115200 - Closeq = eprmerrespEeet._dnld\sic_lite\default.cnf v
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7 Modbus RTU and TCP functions

When using Modbus RT'U communications the instrument must be set up electrically for RS232 or RS485
communications and the SEr~! OPEr~ function must be set to A.buwS. For Ethernet communications
Modbus TCP can be used. The maximum recommended baud rate for Modbus RS232 or RS485 operation
is 9600. Functions 1 and 3 are available with register and address ranges as shown below:

Functions 1 and 3 register and address ranges

Func Code Description Register Range Address Range
0x01 Read Coil Status 1-9999 0x0000 - 0x270E
0x03 Read Holding Registers 40001 - 49999 0x0000 - 0x270E

Modbus Function 1 - Read coil status

Reads the ON/OFF status of the relay coils. Broadcast is not supported. Relay addresses are offset by 1
e.g. relay 1 is addressed as 0, relay 2 is addressed as 1 etc. Logic 1 = ON, Logic 0 = OFF. To read the
coil status a query is sent to the instrument, the instrument then responds to the query. An example of a
query to read coils 1 to 8 from the instrument at address 2 is given below.

Field name RTU Example(Hex) TCP Example(Hex)
Transaction ID Hi Not used 00
Transaction ID Lo Not used 01
Protocol ID Hi Not used 00
Protocol ID Lo Not used 00
Message length Hi Not used 00
Message length Lo Not used 06

Unit address 02 02
Function 01 01
Starting address Hi 00 00
Starting address Lo 00 00
Number of points Hi 00 00
Number of points Lo 08 08

Error check (LRC or CRC) — (e.g. 3d ff) Not sent

In Modbus RTU this would be sent as 02 01 0000 0008 followed by the CRC e.g. 3dff

In Modbus TCP this would be sent as 0001 0000 0006 02 01 0000 0008

Transaction ID value increments by one each time a new transmission is sent in a session.
Protocol ID for Modbus TCP is always 0000
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An example of a response is given below:

Field name RTU Example(Hex) TCP Example(Hex)
Transaction ID Hi Not used 00
Transaction ID Lo Not used 01
Protocol ID Hi Not used 00
Protocol ID Lo Not used 00
Message length Hi Not used 00
Message length Lo Not used 06

Unit address 02 02
Function 01 01

Byte count 01 01

Data (coils 8 to 1) B6 B6

Error check (LRC or CRC) - Not used

The status of the relay coils is shown in the Data B6 (hex) or binary 10110110. Relay 1 is indicated by
the least significant binary bit. The status of the relays is therefore:

Relay 1 - OFF, Relay 2 - ON, Relay 3 - ON, Relay 4 - OFF, Relay 5 - ON, Relay 6 - ON, Relay 7 - OFF
and Relay 8 - ON.

Function 3 - Read holding registers

This function reads the binary contents of the holding registers in the instrument being addressed. The
value for this function is stored as a 32 but two’s compliment number in two 16 bit registers per channel.
Note; a value of 32000 represents a positive overrange and -32000 a negative overrange.

Registers 4001 to 4008 are addressed as 0x0000 to 0x0007.

Registers 4009 to 4016 hold the alarm high values for relays 1 to 8. Note a value of 0x8000 means that
the relay is set to OFF and has no high value. Registers 4009 to 4016 are addressed as 0x008 to 0x00f.

Registers 4017 to 4024 hold the alarm low values for relays 1 to 8. Note a value of 0x8000 means that the
relay is set to OFF and has no low value. Registers 4017 to 4024 are addressed as 0x0010 to 0x0017.

Registers 4025 to 4032 represent the decimal point settings for channels 1 to 8. Registers 4025 to 4032 are
addressed as 0x0018 to 0x0020.

An example of a query to read input channels 1 to 3 from an instrument at address 5 is given below.

Field name RTU Example(Hex) TCP Example(Hex)
Transaction ID Hi Not used 00
Transaction ID Lo Not used 01
Protocol ID Hi Not used 00
Protocol ID Lo Not used 00
Message length Hi Not used 00
Message length Lo Not used 06

Unit address 05 05
Function 03 05
Starting address Hi 00 00
Number of points Hi 00 00
Number of points Lo 03 03

Error check (LRC or CRC) - Not sent
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Transaction ID value increments by one each time a new transmission is sent in a session.
Protocol ID for Modbus TCP is always 0000

An example of a response is given below:

Field name

RTU Example(Hex)

TCP Example(Hex)

Transaction ID Hi Not used 00
Transaction ID Lo Not used 01
Protocol ID Hi Not used 00
Protocol ID Lo Not used 00
Message length Hi Not used 00
Message length Lo Not used 06
Unit address 05 05
Function 03 03
Byte count 06 06
Data Hi(register 1) 00 00
Data Lo(register 1) 33 33
Data Hi(register 2) 00 00
Data Lo(register 2) 25 25
Data Hi(register 3) 00 00
Data Lo(register 3) 17 17
Error check (LRC or CRC) - Not used

The value of register 1 is 0033 Hex which is 51 Dec. The value of register 2 is 0025 Hex which is 37 Dec.
The value of register 3 is 0017 Hex which is 23 Dec.

Modbus Register Table

Register | Name Data Type | Units | Func | Address R/W
1 Relay 1 1 bit 0x01 | 0x0000 R
2 Relay 2 1 bit 0x01 | 0x0001 R
3 Relay 3 1 bit 0x01 | 0x0002 R
4 Relay 4 1 bit 0x01 | 0x0003 R
5 Relay 5 1 bit 0x01 | 0x0004 R
6 Relay 6 1 bit 0x01 | 0x0005 R
7 Relay 7 1 bit 0x01 | 0x0006 R
8 Relay 8 1 bit 0x01 | 0x0007 R
40001/2 Display Value 32 bit Integer 0x03 | 0x0000, 0x0001 R
40003/4 Valley Memory 32 bit Integer 0x03 | 0x0002, 0x0003 R
40005/6 Peak Memory 32 bit Integer 0x03 | 0x0004, 0x0005 R
40007/8 Display Hold 32 bit Integer 0x03 | 0x0006, 0x0007 R
40025 Display Decimal 16 bit Integer 0x03 | 0x0018 R
40257/8 Alarm 1 High 32 bit Integer 0x03 | 0x0100, 0x0101 R
40259/60 | Alarm 2 High 32 bit Integer 0x03 | 0x0102, 0x0103 R
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Register | Name Data Type | Units | Func | Address R/W
40261/2 Alarm 3 High 32 bit Integer 0x03 | 0x0104, 0x0105 R
40263/4 | Alarm 4 High 32 bit Integer 0x03 | 0x0106, 0x0107 R
40265/6 Alarm 5 High 32 bit Integer 0x03 | 0x0108, 0x0109 R
40267/8 Alarm 6 High 32 bit Integer 0x03 | 0x010a, 0x010b R
40269/70 | Alarm 7 High 32 bit Integer 0x03 | 0x010c, 0x010d R
40271/2 Alarm 8 High 32 bit Integer 0x03 | 0x010e, 0x010f R
40273/4 | Alarm 1 Low 32 bit Integer 0x03 | 0x0110, 0x0111 R
40275/6 | Alarm 2 Low 32 bit Integer 0x03 | 0x0112, 0x0113 R
40277/8 | Alarm 3 Low 32 bit Integer 0x03 | 0x0114, 0x0115 R
40279/80 | Alarm 4 Low 32 bit Integer 0x03 | 0x0116, 0x0117 R
40281/2 | Alarm 5 Low 32 bit Integer 0x03 | 0x0118, 0x0119 R
40283/4 | Alarm 6 Low 32 bit Integer 0x03 | 0x01la, 0x011b R
40285/6 | Alarm 7 Low 32 bit Integer 0x03 | O0x01lc, 0x011d R
40287/8 | Alarm 8 Low 32 bit Integer 0x03 | 0x011le, 0x011f R
40289 Alarm 1 Decimal 16 bit Integer 0x03 | 0x0120 R
40290 Alarm 2 Decimal 16 bit Integer 0x03 | 0x0121 R
40291 Alarm 3 Decimal 16 bit Integer 0x03 | 0x0122 R
40292 Alarm 4 Decimal 16 bit Integer 0x03 | 0x0123 R
40293 Alarm 5 Decimal 16 bit Integer 0x03 | 0x0124 R
40294 Alarm 6 Decimal 16 bit Integer 0x03 | 0x0125 R
40295 Alarm 7 Decimal 16 bit Integer 0x03 | 0x0126 R
40296 Alarm 8 Decimal 16 bit Integer 0x03 | 0x0127 R
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8 Specifications

8.1 Technical specifications

Input :

SSI Clock frequency
Microprocessor:
Ambient temperature:
Humidity:

Display:

Power Supply:

Power Consumption:

Output (standard):

Relay Action:

Synchronous Serial Interface (SSI) selectable as binary or

Gray code (up to 32 bits)

140kHz

HC68HC11 CMOS

LED -10 to 60° C, LCD -10 to 50° C

5 to 95% non condensing

LED Models: 4 digit 20mm,

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

6 digit 14.2mm + 4 way keypad

LCD Models: 4 digit 12.7mm, 6 digit 12.7mm

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

or DC isolated wide range 12 to 48V.

Note: supply type is factory configured.

AC supply 4 VA max, DC supply typically 80mA at 12VDC and
40mA at 24VDC for PM5 with no optional outputs, actual current drawn
depends on display type and options fitted

1 x relay, Form A, rated 5A resistive

5V or 12VDC transmitter supply 25mA max on terminal 17
Programmable N.O. or N.C

8.2 Optional outputs - available in certain combinations

Extra Relays:

Analog Retransmission:

Serial Communications:

Ethernet:

Datalogger:
Digital output:
Excitation:

Available as one, two, three or six extra relays.

12 bit isolated 4 to 20mA, or 16 bit 4 to 20mA 0 to 1V or 0 to 10V
(single or dual analog output versions available).

(4-20mA will drive into resistive loads of up to 800€2)

Isolated RS232 or RS485 (ASCII)

Ethernet plus RS485 and RS232 (Both RS232 or RS485 but only one
at a time can be used)

Internal 8MB data logger memory available with Ethernet option

16 bit NPN or PNP versions available

Isolated 24V (+/-12VDC) supply at 20mA max.

8.3 Physical Characteristics

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

Weight:
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DIN 48mm x 96mm x 10mm

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

Plug in screw terminals (max. 2.5mm? wire)
400 gms basic model, 450 gms with option card
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9 Guarantee and service

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

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

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

When returning the product for service or repair a full description of the fault and the mode of operation
used when the product failed must be given. In any event the manufacturer has no other obligation or
liability beyond replacement or repair of this product.

Modifications may be made to any existing or future models of the unit as it may deem necessary with-
out 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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