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SECTION 1
INTRODUCTION

1.1 INTRODUCTION

Your new DP87/DP88 digital strain gage transducer indicator is a micropro-
cessor based, panel instrument that accepts a strain gage type transducer in-
put to measure physical phenomena such as pressure, torque, force, load,
weight or thrust.

Microprocessar power makes your DP87/DP88 indicator easy 1o use. Pro-
gramming is a matter of pressing a few keys. And to help you along the
programming sequence, your DP87/DP88 indicator prompts you on the
display for the appropriate entry or response.

Model DP87 and Model DP88 digital transducer indicators feature 5-digit

display/data output resolution for precise readings. A brief model summary
is given in the table below.

Model Tabulation

OPTION
MODEL CAPAS,TY BUILT-IN TRANSDUCER EXCITATION?

DP87 1 Yes: 5/10/15 Voits. Can drive two 3500 trans-
ducers max. in parallel @ 15 V (90 mA).
DP8s 4 Yes: 5/10/15/20 Voits. Can drive eight 3500

transducers max. in parallel @ 15 V (350 mA).

Here are some of the features designed into your DP87/DP88 indicator:

® Menu driven display prompts you for easy programming (configuration)
and calibration of the indicator.

* Front panel water-resistant membrane switches for reliable operation in a
wide range of operating environments.

® Highly accurate integrating voltage-to-frequency converter (VFC).
¢ Easy to install optional plug-in cards expand instrument capability.

1-1



* Switchable dual display—primary display shows basic measurement
value; secondary display shows an equivalent measurement derived from

the primary display value.
* Automatic or manual Zeroing and Tare Offset capabilities.

* Easy to read, 14-segment, alphanumeric LED display reads out engineer-
ing units of up to three characters.

* Easy to calibrate—no mechanical adjustments needed.

* Rugged aluminum case protects components and shields against electrical
interference for a long and reliable service life.

For your reference, refer to the appendix section in this manual for technical
specifications.

1.2 OPTIONS

Optional plug-in cards enable a DP87/DP88 indicator to be used in many
different applications. To give you an idea of what your indicator is capable
of, here's a brief summary of the plug-in option cards:

Alarm Option. This option card allows you to monitor the measured varia-
ble with two programmable alarm limits. Each alarm limit has a corres-
ponding Form C relay to actuate an external device upon alarm. The alarm
option card is also programmable for hysteresis, alarm delay, and automatic
or manual reset.

Analog Output Option. This option card gives you a scalable analog out-
put which corresponds to a display value as determined by your program-
ming. The analog output card is available in 0-10 V and 4-20 mA output
versions.

Math Option. This option card performs mathematical computations on
the basic measurement value to read out its maximum value, minimum
value, time average, or rate of change.
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Serial Output Option. This option card processes the information shown
on the indicator’s display readout into serial ASCII data. The data can be
given to any computer or peripheral device with a serial 1/O port.

BCD Output Option. This option card processes the information shown on
the indicator’s display readout into parallel BCD data. With handshake sig-
nals and tri-state controlled data lines, the BCD output option offers flexibil-
ity in data transmission to accommodate most BCD Pprocessors.

Other available options include the Gross/Net option for switchable display
of gross and net values, the R Cal option for easy calibration check using a
front panel pushbutton, and two versions of DC power cards (for operating
DP87 on DC power). All options are field-installable. If you ordered your
indicator and option separately, refer to Section 2 in this manual for instruc-
tions on how to install that option.

13 UNPACKING AND TESTING YOUR INDICATOR

After carefully unpacking your indicator, inspect it for possible shipping
damage. Also check the shipment for correct accessories and options, then
test the indicator for proper operation before placing it in service. Promptly
report physical damage, missing items, or improper operation to the
factory.

To test your indicator, apply power (refer to 2.4 for instructions on power
connections). Now watch the readout for the start-up display routine which
takes about 34 seconds to complete. If your indicator is OK, the display
will show the word...

.SELFTEST, then the word....

-.PROCESS, followed by...

.2 floating display value (open input).
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If your indicator is not OK, a diagnostic message will be displayed indica-
ting the area of trouble. Refer to 3.2 for the list of diagnostic messages and
descriptions.

14



SECTION 2
INSTALLATION/WIRING

2.1 INTRODUCTION

This section includes basic installation instructions in the areas of mount-
ing, power hookup, and input sensor hookup.

Also included in this section are instructions for the various options (as re-
quired, configuration, installation, and/or hookup). Refer to these instruc-

tions if your indicator uses options or if you've an option or add-on acces-
sory that was ordered separately.

22 PANEL MOUNTING

Follow these step-by-step instructions to mount your indicator in a panel.
Refer to Figure 2-1 on the next page for panel mounting details.

STEP 1. Prepare panel in which indicator is to be installed. See the out-
line drawing for your indicator model in the appendix section for the panel
cutout dimensions. Note that the maximum panel thickness is 9.5 mm
(3/8 in.).

STEP 2. Remove retainer bar brackets from rear of indicator (two screws).
Slide retainer bar out from both sides of housing.

STEP 3. Install indicator in panel cutout from outside.
STEP 4. Reinstall indicator retainer bars.

STEP 5. Reinstall retainer bar brackets. .
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STEP 6. Clamp retainer bars to inside of panel by tightening retaining

bar bracket screws (these screws push bracket against retainer bar). Tighten
screws just enough so that indicator is firmly supported—be careful not to
overtighten to avoid stripping threads.

PANEL RETAINER BAR

BRACKET

BEZEL

/
_______k___-:i/

, = N

BRACKET S8CRI

REAR PAN

\ 7 - BRACKET S8CRE
OUTSIDE INSIDE

BRACKET

RETAINER BAR

FIGURE 2-1. PANEL MOUNTING THE INDICATOR

2.3 RACK MOUNTING

Rack mounting adapters 90 mm x 483 mm (3.5" x 19") are available with
cutouts for one, two, or three DP87 indicators. For a DP88 indicator, a
rack mounting adapter with the same dimensions above is available with
one cutout. All rack mounting adapters use 76.2 mm (3") hole centers.

Follow the instructions for panel mounting to install your indicator(s) into
a rack mounting adapter’s cutout(s). You will have to supply your own
hardware to install the adapter into your rack system.

22
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24 CONNECTING POWER

24.1 AC Power

We supply a 1.8 meter (6") polarized AC power cord assembly as standard
for your indicator (2 ea. for DP88). Plug the mating connector end of the
cord(s) into the indicator's AC power receptacle(s) in the lower rear panel.
(See the drawing of the indicator rear panel on page 2-5.) If you need a
custom length power cord, the drawing below shows you how to make your
own. The AC power cord mating connector—as well as the standard sup-
plied AC power cord—is available from the factory as a spare/replacement
part item.

WARNING!

To prevent shock hazard and to minimize electrical noise, you must always
use a 3-prong grounded power cord for the indicator. If you must use an
adapter, always connect the green lead of the adapter to earth ground. This
can be the socket housing, conduit, water pipe, etc.

STEP 2. Cover cord where wires and jacket
meet with a piece of shrink tube.

GREEN

AC POWER CORD

STEP 1. Cut off cord jacket to expose in-
sulated wires. Note that the connector can
accommodate wire sizes 16-22 AWG with a
maximum insulation thickness of 3 mm
178",

STEP 3. Place unstripped wires, one at a

X time, onto blade terminals and press down
STEP 4. Shut connector cover over with pliers. Observe proper wire color/
wires—snap securely in place with pliers. terminal relationship.

FIGURE 2-2. INSTALLING THE AC POWER CORD MAT-
ING CONNECTOR
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24.2 DC Power
(Not applicable)
2.5 TRANSDUCER HOOKUP/SELECTING EXC. VOLTAGE

A 4-terminal barrier strip on the main board is used to connect the
transducer’s signal output and the excitation voltage sense. A 2-terminal
barrier strip on the indicator’s excitation power supply board provides the
connection to supply the transducer’s excitation voltage.

Remove the indicator's rear panel (three screws/lockwashers for Model
DP87; four screws/lockwashers for Model DP88) to gain access to the
terminals and excitation power supply board. See the drawing of the rear
panel layout on the nest page. Select the excitation voltage as described in
2.4.1 (DP87) and 2.5.2 (DP88).

24
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After removing the rear panel, route the transducer leads (and transducer exci-
tation leads if applicable) through the rear panel grommets and connect to

the indicator’s screw terminals as diagrammed in Figure 2-4. (Terminate all
wires in lugs to make the installation and removal of wires easier.)

The full bridge, 4-wire configuration shown in Figure 24 (a) is satisfactory
if: (1) the cable length isn't too long, (2) the system is operated under a sta-
ble temperature environment, and (3) extreme accuracy is not a requirement.

The full bridge, 6-wire configuration shown in Figure 2-6 (b) avoids mea-
surement errors inherent in the 4-wire system. With the sense leads connect-
ed to the excitation voltage terminals of the bridge, a cable's wire resistance
and bridge resistance variations due to temperature have negligible effect on
accuracy since the transducer measurement is based on the exact voltage pro-
vided at the bridge rather than at the supply terminals.
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2.5.1 Setting the Excitation Voltage, Model DP87

With Model DP87, a jumper jack on the excitation power supply board is
used to set the excitation voltage to 5, 10, or 15 Volts. Set the voltage as
required for your application by following the instructions below:

Exc. PS Board

Jumper Jack
(installed in 15 V position
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2.5.2 Setting the Excitation Voltage, Model DP88

With Model DP88, a jumper jack and a 4-position DIP switch on the excita-
tion power supply board is used to set the excitation voltage to 5, 10, 15,

or 20 Volts. Set the voltage as required for your application by following
the instructions below:

Exc. PS Board Main Board

1 Remove the excitation J

power supply board.
1
The jumper jack is already installed on a pair of P2
pins. f need be, remove the jumper jack and place
on the altemate pair of pins as required for the voltage
group you wish to use, 5/10V or 15/20V.
W P2
] srov I
15/20V \/\//
Jumper Jack
(installed in 15/20V position)
20V 15V 10V 5V
S
° gL

=

2-8
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2.6 OPTION INSTALLATION

Various options are offered which may be installed by the factory or by
you. If you've ordered an option separately, refer to its installation instruc-
tions in this section.

The indicator’s slot locations are shown below for reference.

Model DP87 *

[
Exc. PS Board e

Main Board

FIGURE 2-5. INDICATOR CARD SLOTS AS SEEN FROM
REAR

[ POINTS TO CONSIDER WHEN INSTALLING OPTIONS |

* Install all option cards, except the R Cal (Resistor Calibration) and
Gross/Net switch cards, component side up. An R Cal or Gross/Net
switch card (for use in Model DP88 only) must be installed component
side down.

® The Alarm card and Serial Output card require configuration before use.

* For Model DP88, you can only use slot #3—the uppermost slot above
the main board—for an R Cal or Gross/Net switch card.

29
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* If an R Cal or Gross/Net switch card is installed in slot #3, the slot
below it (slot #2) must be left empty.

* A DC power supply card can only be installed in slot #1 (Model DP87
only).

2.6.1 Disassembling Your Indicator

You will need to partially disassemble your indicator in order to trouble-
shoot and/or replace the transducer input card or main board assembly. This
section describes the disassembly of key indicator components.

WARNING!
To prevent shock hazard and possible instrument damage, always remove
power from the indicator before disassembling the instrument.

REAR PANEL. Remove attaching screws. Three screws with lock-
washers attach the rear panel of DP87. Four screws with lockwashers attach
the rear panel of DP8S8.

® -

¥

Main Board securing
screw

® ®
® ._ ©o.

’ * Main Board securing

™
|1

.
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FRONT PANEL LENS. Two screws attach the front panel lens 1o the
bezel. On Model DP88, the right half of the bezel is covered by a plastic
facing which is also secured by two screws. Remove the lens (and facing if
applicable) to access the motherboard and bezel attachment screws. Free the
lens completely from the indicator, if need be, by pulling its flat cable off
of the socket on the display board (this is the vertical board with the display
readout).

MOTHERBOARDS. The main motherboard éssembly attaches to the
bezel with two screws and lockwashers (illustrated with a DP87 unit be-
low). Model DP88's expansion housing motherboard assembly attaches to
the bezel with four screws and lockwashers.

continued next page...
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BEZEL. The bezel is attached to the housing with four screws for DP87
and eight screws for DP88. For DP88, follow the bolting sequence (as
shown by the numbers in the drawing below) when reinstalling the bezel.
This will make it easier to install the screws. It will also reduce the
chance of damaging the tapped holes in the housing due to cross threading.

000000 ®

o | e

continued next page...
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000000 ® & 000000

000000

l s gl]000000
7\, N

2.6.2 Alarm Card, Configuration/Installation/Wiring

Alarm Card Configuration

The alarm card is configurable for:
* Address
* Relay mode of operation

Configure the alarm card to your application before placing it in service in
your indicator. Configuration is set by three removable jumper jacks which
plug onto terminal pins on the card. See the drawing below for the location
of the alarm card's terminal pins.

2-13
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Two pair of pins, P2 and P3, are used to set the card address. A removable
jumper jack is installed on one of these pairs (typically the P3 location):

® Place the jumper jack over the pins in the P3 location to configure the
card for alarm card #1. The relays on the alarm card, K1 and K2, will
then respond to limits #1 and #2 respectively.

* Place the jumper jack over the pins in the P2 location to configure the
card for alarm card #2. The relays on the alarm card, K1 and K2, will
then respond to limits #3 and #4 respectively.

If you are going 1o use only one alarm card, configure that card as alarm
card #1. Your indicator allows use of a single alarm card only with the
alarm card #1 address. To allow your indicator to use two alarm cards,
configure one alarm card for alarm card #1 and the other for alarm card #2.
The use of two alarm cards requires that you always configure one alarm
card—and one only—as alarm card #1.

2-14
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With factory installed alarm card(s), it isn't necessary for you to configure
for address. However, if you have two factory installed alarm cards in your
indicator, verify the address configuration in order to determine the
relay/limit number relationship.

Configuring the Alarm Card for Relay Operating Mod
You have the choice to have one or both relays on the alarm card to either
energize or de-energize when tripped. A relay that de-energizes when tripped
operates in the fail-safe mode. In the fail-safe mode, an unwanted loss of
power naturally causes the relay contacts to drop out which in turn registers
as an alarm trip by the system.

Two pin pairs (P4, P5 and P6, P7) are associated with each relay (K1 and
K2 respectively). The operating mode of a particular relay is selected by

jumpering one of the pin pairs with a jumper jack. The pin terminals and
the associated relay operating mode is tabulated below:

Relay Pins
Relay Status K1 K2

Energize w/Trip P4 P6
De-energize w/Trip P5 P7

Let's say, for example, that you want both relays to de-energize when
tripped (this means of course that both relays will be energized when not
tripped). Looking at the table above, you can see that jumper jacks need to
be installed on the PS and P7 pins in order for both relays to de-energize on
alarm.

The alarm card is supplied with the relay mode jumper jacks already on a
pair of pin terminals. If you want to change the current relay mode con-
figuration, pull the jumper jack(s) off the pins and reinstall on the alternate
pair of pins as indicated in the table above,

2-15
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Alarm Card Instaliation

The drawing below shows the possible indicator slots in which the alarm
card may be inserted. Your indicator accommodates up to two (2) alarm
cards (DP88 only).

Model DP87
Exc. PS Board }=wrers

Main Board

Model DP88

HERE

HERE
Exc. PS Board Main Board

lin
To install the alarm card, follow these steps:

CAUTION

To ensure proper operation of your indicator, always remove power before
removing or installing any card.

STEP 1. Remove the rear panel.

STEP 2. Plug the card(s) into the desired slot(s) with components facing
up. See the drawing above for possible slot locations. Keep in mind that a
particular combination of option cards may limit the number of slots in
which a given option can be installed. Review the "Points to Consider” in-

formation in 2.6. (Is the Alarm card already configured to your application?

2-16
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Configure this card first—refer to the instructions above—before the final
installation.)

STEP 3. Wire the alarm card. The discussion on wiring follows these
installation steps.

STEP 4. After wiring, reinstall rear panel to complete the installation if
no other cards are to be installed. This completes installation of this op-
tion. Removal of the option card is the reverse of installation.

Alarm Card Wiring

The alarm card uses a screw terminal barrier strip for the hook up. Remove
the rear panel to gain access to these terminals. We recommend that you
terminate all wires in lugs to make the installation and removal of wires
easier. See the drawing below for the number/function assignment of the
alarm card's screw terminals. Route all wires to/from the indicator through
the rear panel grommets (see drawing on page 2-5).

Relay #1 Contacts Relay #2 Cortacts Relay Relay Ground
N.O. N.C. COM. N.O. N.C COM. Reset Override

Nkt

FIGURE 2-7. ALARM CARD TERMINALS
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Relay Contacts

WARNING!

Lethal AC power voltages may be present on barrier terminals (relay con-
tact wiring). Always exercise caution when working in this area.

The alarm card has two Form C relays that actuate on alarm. Each relay
has a common contact, a normally closed (N.C.) contact, and a normally
open (N.O.) contact. You can use the relay contacts to operate alarm annun-
ciating devices such as lights and audio alarms or to electrically actuate a
valve or a switch.

Wire your alarm relay circuit to the relay contacts at the appropriate screw
terminals as shown in the drawing above. Before you hook up the relay
contacts, make sure that the circuit will not exceed the relay's contact rating
of:

1 Amp @ 120 VAC (non-inductive load)

Relay Reset

The alarm card'’s relay reset terminal accepts an external switch closure (to
ground) which is needed to reset a tripped relay when the manual reset mode
is selected. (A full discussion on the reset modes is found in the operation
section of the manual.)

To hook up the relay reset switch, connect a normally open, momentary
contact switch between terminal #7 (relay reset) and terminal #9 (ground)
using a twisted pair cable. A push of this switch will reset the relay(s) to
the untripped condition only if the associated alarm limit is no longer
exceeded. If you actuate the relay reset switch with a limit still exceeded,
there will be no effect on the relays. This switch will also have no effect
on the relays if the antomatic reset mode is selected.

2-18
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Relay Override

The alarm card has a relay override feature which allows you to (1) prevent
relays from being tripped or to (2) force tripped relays to the untripped state.
You can use relay override to prevent unnecessary tripping of the alarm re-
lays when performing system tests. You can also use relay override to kill
an alarm annunciating device—a 120 dB klaxon let's say—after it has gotten
your attention. Relay override does not affect the indication of alarms on
the front panel display.

To use relay override, connect a SPST toggle or rocker switch between ter-
minal #8 (relay override) and terminal #9 (ground) using a twisted pair ca-

ble. Close the switch whenever you want the relays in the untripped state.

Note that both relays will remain in the untripped state regardless of alarm

condition as long as this switch is closed.

2.6.3 Analog Output Card, Installation/Wiring
Analog Outpwt Card Installation

The drawing below shows the possible slots in which the analog output
card may be inserted. The indicator can use only one (1) analog output card.

Model DP87
T
Exc. PS Board

m
Mode! DP8S8
*’IO [23 SLOT &1

2-19




To install the analog output card, follow these steps:
CAUTION

To ensure proper operation of your indicator, always remove power before
removing or installing any card.

STEP 1. Remove the rear panel.

STEP 2. Plug the card into the desired slot with components facing up.
Keep in mind that a particular combination of option cards may limit the
number of slots in which a given option can be installed. Review the
"Points to Consider" information in 2.6.

STEP 3. Wire the analog output card. The discussion on wiring follows
these installation steps.

STEP 4. After wiring, reinstall the rear panel to complete the installation
if no other cards are to be installed. This completes installation of this op-
tion. Removal of the option card is the reverse of installation.

Wiring the Analog Q Card

A pair of screw terminals on terminal strip TB1 provides the output con-
nection from the analog output card. Remove the rear panel 1o gain access
to these terminals. See the drawing below for the polarity assignment of
the analog output card's output terminals. Route all wires to/from the indi-
cator through the rear panel grommets (see drawing on page 2-5).

2-20
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NEGATIVE (-) POSITIVE (+)

R15 R11

.................. < AN < TR S5 o o

FIGURE 28. ANALOG OUTPUT CARD OUTPUT
TERMINALS

Useatwistedpaireablefaconnecﬁngmeamlogwmtoﬂwexumlde-
viceinmt—thiswillminimizenoisepichxp In order to provide the proper
ompm,lhcanalogmtputwdmustbemdwnhdcvmhavmganmput
impedance of:

® 1 kQ or greater for a 0-10 V analog output card
® 600 Q2 or less for a 4-20 mA analog output card

Makesmedmmeexxumldevxcetobeusedlnsanaﬂowablempmlmpe-
(hmebefac]:loceedmgwnhﬂlehookup

264 Math Card, Installation

'I‘heMathwdreqnitwnocmﬁgmﬁonawiﬁng. The following describes
how this card is installed in the indicator.

The drawing below shows the possible indicator slots in which the Math
card may be inserted.
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Model DP87

N
Exc. PS Board f~erers

SLOT 8

[ eeeee——

Modei DP88

Exc. PS Board Main Board

To install the Math card, follow these steps:
CAUTION

To ensure proper operation of your indicator, always remove power before
removing or installing any card.

STEP 1. Remove the rear panel.

STEP 2. Plug the card into the desired slot with components facing up.
See the drawing above for possible slot locations. Keep in mind that a
particular combination of option cards may limit the number of slots in
which a given option can be installed. Review the "Points to Consider”
information in 2.6.

STEP 3. If no other cards are to be installed, reinstall the rear panel to
complete the installation. (Route all wires to/from the indicator through
the rear panel grommets.) This completes installation of this option. Re-
moval of the option card is the reverse of installation.

2-22
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265 Serial Output Card, Configuration/Installation/Wiring
Serial Outpwt Card Configuration
The serial output card is configurable for:

* Operating mode: RS-232C or 20 mA current loop (Active or Passive)
* Band rate

® Character format

® Device number

¢ Termination characters

Configure the serial output card to your application before placing it in
service in your indicator. Configuration is set by two removable jumper
jacks (which plug onto terminal pins on the card) and two miniature DIP
switch assemblies. See the drawing below for the location of the serial
output card’s terminal pins and DIP switches.
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FIGURE 2-9. TERMINAL PINS AND DIP SWITCHES,
SERIAL OUTPUT CARD
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Ten pins (J2) are used to determine the serial output card’s operating mode.
In the drawing above, pin 1 is the leftmost pin, so the order is one through
ten left to right. Select the desired operating mode by placing two jumper
jacks over two pair of pins as indicated in the table below:

Place Jumpers
To Select: on Pin Pairs
20 mA, Passive 910 34
20 mA, Active 56 1.2
RS-232C 78 1,2
Configuring the Serial O Card fi

Baud rate/Cl formay/Devi ber/Termination ct

The serial output card uses two DIP switch assemblies for configuration.
These DIP switches will be one of two general types, a rocker switch or
slide switch. At any rate, each individual switch will have two positions.
Look at the face of the switch assembly right side up (lettering and/or
numbering clearly readable):

* To set a switch to the CLOSED/ON position...
...push the switch down at the top (rocker switch)

...or slide the switch towards the top (slide switch).

* To set a switch to the OPEN/OFF position...
...push the switch down at the bottom (rocker switch)

...or slide the switch towards the bottom (slide switch).
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Switch S1-Baud Rate and Character Format

Set switch S1 for the baud rate and character format as required for your
application per the tables below. Note that an *X” indicates an OPEN/
OFF switch and an "O" indicates a CLOSED/ON switch.

$1 1. 2 3 45 6 7.8
baud word stop parily

BAUD RATE WORD PARITY
Rate 4 13 IBit Size 718 ]Condition
e | = |
olo] 300 O |O |8 bits O] Of no parity
X|ojo| 600 X 10 |7 bis X{ O| odd parity
ojx|o| 1200 O | X | 6bits* O X| no parity
X| xjo | 1800 X 1X |5 bits* X| X| even parity
o] O|X | 2400
Xl OIX | 3600 STOP BITS
3 6|gBits
X |X | 4800 O 1 bit
X| XX 1 9600 x o

* These bit sizes aren't normally used since it results in truncated characters.
Data is transmitted out the serial port using 7-bit ASCII characters.

NOTE

If a word size of 8 is selected at 300 baud, the data is forced to no parity
and I stop bit regardless of the DIP switch settings. This is done to meet
the transfer rate required to keep up with the reading’s 1/2 second conversion
time.
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Switch S2-Device Address and Termination Characters

Your indicator must be assigned a unique address-a number between 00 and
16-in order to identify the data. Termination characters are used to control a
cursor or printing mechanism at the end of the transmitted data.

Set switch S2 for the device address and data termination characters as re-
quired for your application per the tables below. Note that an "X" indicates
an OPEN/OFF switch and an "O" indicates a CLOSED/ON switch.

S2 1234 5 6

device terminator

Device Address Device Address Termination Characters
11213 112 13 5|6| Characters
o/ofojojo1 oooxh 0] O Space, Space
x|olojo Jo2 x|ojo]x |10 X| O Space, CR (retum)
o|x|ojolos o|x|olx fu O X | CR. LF (line feed)
x|x]olojos x|x|o]x 12 X| X | Space, LF
ojojx|o]os olox|x |13

x|o|x o Jos x|o|x]x |14

ojx|x|ofo7 o|x|x|xis

x|x|x|o]os x| x|x|x |16

Serial Outpwt Card Installation

The drawing below shows the possible indicator slots in which the serial
output card may be inserted. Your indicator can use only one (1) serial out-
put card,
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Model DP87

[ e ]
|_HERE |

Installing the Serial Q Card
Toimtallmesaialmqmwd,followﬂmcstpps:

CAUTION

To ensure proper operation of your indicator, always remove power before
removing or installing any card.

STEP 1. Remove the rear panel.

STEP 2. Plug the card into the desired slot with components facing up.
See the drawing above for possible slot locations. Keep in mind that a par-
ticular combination of option cards may limit the number of slots in which
a given option can be installed. Review the "Points to Consider” infor-
mation in 2.6,

STEP 3. Peel off the foil cover sticker on the rear panel to expose the
panel cutout. For DP88, peel off the left or right sticker according to the
serial output card's slot location. After peeling off the foil sticker—and if
Do other cards are to be installed—reinstall the rear panel. (Is the serial
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output card already configured to yowr application? Configure this card
Jfirsi—refer to the instructions above—before the final installation.)

STEP 4. With the serial output card in its slot and the rear panel in place,
cover the rear panel cutout with one of the two self-adhesive foil cover
plates supplied with the option.

NOTE
Both cover plates have a cutout for the serial output card connector. One
plate, however, is used for an upper slot card. The other plate is used for a
lower slot card.

After removing the backing, place the appropriate cover plate over the Se-
rial Output card connector and stick it onto the rear panel. This completes
installation of this option. Removal of the option card is the reverse of in-
stallation.

Wiring the Serial O Card

The indicator connects to the external serial device via the serial output
card’s cable connector (J7). The required mating connector is a 25-pin, male
"D" type connector. Shown below is a drawing of the serial output card's
connector as seen from the rear of the indicator. The table next to it lists
the function of the pin sockets by pin number. Use this information to
make the interconnecting cable.

J7PIN # I FUNCTION I
RS-232C
1 chassis ground
2 transmit data
4* request to send
6508285838354 5 clear to send
@ 0O 000000000 O0O0 @ 7 signalground
252423 22212019 1817 16 15 14
20+ |data terminal ready
20 mA Current Loop
11 transmit (+)
25 transmit (-)

* These pins supply +14V for use as a pull up ¥ requined.
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2.6.6 BCD Output Card, Installation/Wiring

BCD Output Card Installation

The drawing below shows the possible indicator slots in which the BCD
output card may be inserted. Your indicator can use only one (1) BCD out-
put card.

Model DP87
ey, EXC. PS B0Ard beeerrrrgessed

il

SLO | 82

2 e

— R —

Model DP88

Exc. PS Board Main Board

Installing the BCD Output Card
To install the BCD output card, follow these steps:

CAUTION

To ensure proper operation of your indicator, always remove power before
removing or installing any card.

STEP 1. Remove the rear panel.

STEP 2. Plug the card into the desired slot with components facing up.
See the drawing above for possible slot locations. Keep in mind that a
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particular combination of option cards may limit the number of slots in
which a given option can be installed. Review the "Points to Consider™
information in 2.6.

STEP 3. Pecel off the foil cover sticker on rear panel to expose the panel
cutout. For DP88, peel off the left or right sticker according to the BCD
output card's location. After peeling off the foil sticker—and if no other
cards are to be installed—reinstall the rear panel.

STEP 4. With the BCD output card in its slot and the rear panel in place,
cover the rear panel cutout with the self-adhesive cover plate supplied with
the option. After removing the backing, center the cover plate cutout over
the BCD card's contact fingers and stick it onto the panel. This completes
installation of this option. Removal of the option card is the reverse of in-
stallation.

Wiring the BCD Output Card

External connections to the BCD output card are made via the 30-pin mat-
ing connector provided with the option. Use this connector to make an in-
terconnecting cable as required for your application. Cable connections are
shown in the drawing below.

DATA IS POSITIVE TRUE LOGIC,
LSTTL AND CMOS COMPATIBLE

+POLARITY OVERLOAD
ey DIGIT3 DIGIT 4 DIGITS(MSD)_I [' sV
8 4 2 18 4218
444/ 4kl E L M. \\\\\
g 4 2 1 s 4 2 1 T
DIGIT 1(LSD) DIGIT2 LWRGT.
CHASSIS GROUN HOLD
DATA READY
DATA COMMON TRISTATE DGTS. 344
KEYSLOT — L TRISTATEDGTS.2& 1

2-30



N A ALION/VIRING
2.4.7 IEEE-488 Option, Installation and Wiring
Installing the IEEE-488 Option

Two plug-in circuit boards make up the IEEE-488 option.
Before installing

the option, connect the two boards together by plugging the
bottom board's

(IEEE-488 Power Supply PCB) ribbon cable connector to the
top board's

socket as shown in the drawing below.

PLUG CABLE INTO SOCKET

IEEE-488 BOARD
INTERCONNECT
SOCKET

IEEE-488 POWER SUPPLY PCB
INTERCONNECTCABLE
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The drawing below shows the option slot in the DP88 which the
IEEE-488 option cards may be installed. Your DP88 indicator
can use only one (1) IEEE-488 option.

To install the IEEE-488 option, follow these steps:

CAUTION
To ensure proper operation of your indicator, always remove
power before removing or installing any card.

STEP 1. Remove the rear panel.

STEP 2. Plug the cards into the indicator with components
facing up—the card with the IEEE-488 connector goes on top.
See the drawing above for slot location. Keep in mind that a
particular combination of option cards may limit the number of
slots in which other options can be installed. Review the
"Points to Consider" information in 2.7.
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STEP 3. Peel off the foil cover sticker on the rear panel to
expose the panel cutout. If the rear panel is from a unit with the
expansion housing (double-width), peel off the left or right
sticker according to the IEEE-488 option's location. After

ling off the foil sticker—and if no other cards are to be
installed—reinstall the upper rear panel.

STEP 4. With the IEEE-488 option cards installed in the
indicator and the rear panel in place, cover the rear panel cutout
with the self-adhesive cover plate supplied with the option.
After removing the backing, center the cover plate cutout over
the IEEE-488 connector and stick it onto the panel. This com-
pletes installation of this option. Removal of the option cards is
the re-verse of installation.

Wiring the IEEE-488 Option

Connect your indicator to other IEEE-488 devices with a IEEE-
488 interconnecting cable. Contact assignments for the IEEE-
488 option's

24-pin connector are shown in the table below as specified by
the IEEE-488 specification. ]

Contact Signal Line  Contact  Signal Line

1 DIO 1 13 DIO S

2 DIO 2 14 DIO 6

3 DIO 3 15 DIO 7

4 DIO 4 16 DIO 8

5 EOI (24) 17 REN (24)
6 DAV 18 Gnd (6)

7 NRFD 19 Gnd (7)

8 NDAC 20 Gnd (8)

9 IFC 21 Gnd (9)
10 SRQ 22 Gnd (10)
11 ATN 23 Gnd (11)
12 SHIELD 24 Gnd LOGIC

NOTE: Gnd (n) refers to the signal ground return of the
referenced contact. EOI and REN return on contact 24.
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2.7 INSTALLING THE DC POWER OPTION

The field-installable DC power option allows your Model DP87 indicator to
operate from a DC power source. As shown in the drawing below, card slot
#1 is the only slot in which the DC power option card is accepted.

NOTE
Your indicator has dual power capability with the DC power option in-
stalled. In case the primary (AC) power fails, the DC power option can
take over to keep your indicator operating.

CAUTION
To ensure proper operation of your indicator, always remove power before
removing or installing any card.

oLUT 83

SLUT 8

HERE o
Main Board |

To install the DC power option, follow these steps:

STEP 1. Remove the rear panel. Make sure that the DC power option
card is correctly configured for the voltage to be applied. To operate with a
DC input in the range of 9-16 volts, the DC power option card must have
jumpers installed in four places as shown in the drawing below. If the card
is to be used with an input in the range of 18-32 volts, these jumpers must
not be on the card.

STEP 2. Plug the DC power option card into siot number #1 only, com-
ponents facing up. With the card fully seated in its socket, bring the inter-
connecting cable (see drawing next page) straight down over the rear edge of
the card. Plug the cable connector to the pins behind the input screw termi-
nals on the main board. Make sure the connector engages all pins.
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DC POWER OPTION CARD

FéJSE 3AG

AMP 2

CHASSIS GND

JUMPERS SHOWN ARE FOR
9-16 VINPUT ONLY. REMOVE
JUMPERS FOR 18-32 V INPUT.

28]

)

)

JUMPER\l
JUMPEFi/l

I\JUMPER

l\ JUMPER

1

2
* ATTACH CHASSIS GND LEAD TERMINAL TO SCREW SECUR-
ING LOWER REAR PANEL TO MAIN BOARD. THIS SCREWIS
INTERCONNECTING CABLE
DIRECTLY LEFT OF THE AC INPUT SOCKET. (TO MAIN BOARD)

LEAD"

STEP 3. Auach chassis ground lead terminal to rear panel screw per in-

structions in figure above.

STEP 4. Hook up the DC power option card as explained in 2.4.2. If no
other cards are to be installed, reinstall the rear panel. If you are using DC
power exclusively, cover the AC connector opening in the lower rear panel
with the self-adhesive cover plate supplied in the kit. This completes instal-
lation of this option. Removal of the option card is the reverse of installa-

tion.

CAUTION
When replacing the fuse, use the same fuse type (3AG Fast-Blo) and rating
(250 V @ 2 Amps) to avoid potential electrical damage and fire hazard.
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SECTION 3
OPERATION

3.1 INTRODUCTION

This section gives you the instructions on how to operate your indicator.
Unless otherwise specified, the discussion applies to all models. Before
placing your instrument in service, we recommend that you first read this
section in order to familiarize yourself with its operation.

3.2 APPLYING POWER TO THE INSTRUMENT

Power is applied to your indicator as long as it is plugged into an active
power source. There is no power ON/OFF switch. To remove power, un-
plug the power cord either from the instrument or power source outlet.

WARNING!

To eliminate shock hazard and/or possible instru;nent damage, always re-
move power before adding or removing any plug-in cards, and before
rewiring the input.

When power is applied to the indicator, it will test itself for a few seconds
to check the integrity of its memory and configuration. The indicator
shows you this test-in-progress by displaying SELFTEST. If the indicator
fails selftest, it will display one of these diagnostic messages:

SELFTEST DIAGNOSTIC MESSAGES

RAM BAD — RAM memory bad, indicator cannot be used—requires
repair.

ROMx BAD - ROM memory bad, indicator cannot be used—requires re-
pair. Variable "x" is some hex number (4, 5, 6, 7, 8,9, A, B) which pin-
points the faulty ROM chip (consult factory). continued...
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RAM OUT - Ran out of RAM memory for the option cards installed,
indicator cannot be used unless an option card is removed.

NVR OUT - Ran out of non-volatile RAM memory for the option cards
installed, indicator cannot be used unless an option card is removed.

NO ALM 1 - Alarm option installed but no alarm card #1 address is
detected. The Alarm option cannot be used unless you configure an
alarm card for the alarm card #1 address.

NVR FAIL — Non-volatile RAM memory failed test. This is a result of
one of two things, (1) the indicator has not been programmed, or (2) the
NVR chip or circuit is not working properly to retain data. If the former
is the case, program the indicator and use as normal. If the latter is the
case, the indicator may be used but it will not retain programming or
calibration data. Have the unit repaired as soon as possible.

BAD IRC - Input range card not installed, installed incorrectly, or has
broken pin(s). The indicator cannot be used without a properly installed
input range card.

33 DISPLAY AND MAIN FRONT PANEL KEYS

3.3.1 The 14-segment LED Display

Your indicator shows numerical and alphabetical data with its 14-segment
LED display. Some of the information that can be displayed include:

* Selftest Errors

* Menu Items for Programming

* Programming Acknowledgement (pass/fail/accepted)
* Measurement Value (with 3-character unit of measure)
® Input Faults

® Alarm Conditions
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We already mentioned above some of the messages the indicator can display
in the selftest phase of operation. Other important display messages are:

OVERLOAD

The "OVERLOAD" message is given whenever the input (transducer signal)
exceeds your selected gain range. A positive overload message is shown
above. A negative overload is similar with the exception that it is given with
the negative sign (-OVERLOAD).

EXCV ERR

When the indicator is in the process (measuring) mode, the "EXCV ERR"
message will flash on the display about every seven seconds when a loss of
ransducer excitation voltage is sensed. This can be caused, for example, by
an open or short in the lines supplying the transducer's excitation voltage.

3.3.2 The Main Front Panel Keys

Your indicator's major functions are controlled by 4 front panel keys below
the display. See Figure 3-1. Here's a brief description of the key functions:

PGM (Program) key — toggles the instrument between the program and
process modes. Use the program mode 1o set or review the instrument’s
operating parameters. Use the process mode to process the input for
display readout. Refer to 3.5 for the complete discussion on how to
program the indicator.

UP Arrow key — generally used to increment a program selection. This
key is also used in the process mode to toggle between primary and
secondary displays.

DOWN Arrow key — generally used to decrement a program selection.
This key is also used in the process mode for some options.

ENT (Enter) key — generally used to enter a program selection or
response. This key is also used in the process mode for some options.
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PROGRAM KEY UP ARROW KEY DOWN ARROW KEY ENTER KEY
FIGURE 3-1. MAIN FRONT PANEL KEYS

3.4 PROGRAMMING YOUR INDICATOR

3.4.1 Introduction

Your indicator is programmed by a menu-driven display which is operated
by the four main front panel keys; you will be prompted on the display
readout for some action to which you reply by pressing an arrow key or
ENT key. You program the indicator by addressing main menu items as
required. The main menu items that can be displayed are as follows:

1. DISP-ONE
2. DISP-TWO
3. COUNT-BY
4. AUTOZERO
5. ALARM*

6. ANALOG*
7. MATH*

8. SETUP

The asterisked items are given only when the appropriate option card is
installed in the indicator: alarm card, analog output card, math card. The
addition (or subtraction) of any of these option cards automatically puts that
option into (or out of) the main menu for programming.
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WARNING!

You must observe the cardinal rule of power OFF before removing or
adding any plug-in cards to avoid shock hazard and possible electrical
damage. Observing this rule will also ensure correct indicator configura-
tion whenever cards are added or removed.

Additional programmable option cards will be available in the future, so the
main menu item list above is subject to change.

3.42 Program Lock-out Switch

Your indicator has a program lock-out switch which is accessible behind
the front panel lens (remove 2 screws). This switch is shown in Figure 3-2.
* Set program lock-out switch ON 10 inhibit programming.

* Set program lock-out switch OFF 10 permit programming.

Setting this switch ON will prevent unwanted change in the indicator's
programming. With programming inhibited, the display will momentarily
flash PGM LOCK whenever you place the indicator in the program mode.
This is a reminder that the lock-out switch is set ON. You can make
changes to the programming under this condition; however, the changes
will not take effect unless the switch is set OFF (program unlocked) prior to
re-entering the process mode.open for programming, any changes made to
that menu item are discarded.

4@—(\.’4‘."604%50 SWITCH
Press Rocker here: LOCK-OUT ON <
Press Rocker here: LOCK-OUT OFF Q __I

™
J
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Note that even with the lock-out switch set ON, you can still review the
indicator's programming by stepping through the menu selections. All you
have to do is enter the program mode and press the ENTER key repeatedly
while observing the display. After completing review of the menu selec-
tions, press the PGM key to display again the input value. The indicator
will show PROCESS for two seconds, then the measured value.

3.4.3 Overview—Programming Procedure

Here's an overview on how to program the indicator:

STEP 1. Press PGM key. The indicator will show PROGRAM for about
two seconds, then the first main menu item (DISP-ONE).

STEP 2. Step display to show main menu item you wish to program by
using UP or DOWN arrow keys. By using only the arrow keys at this stage,
you will be stepping through the main menu.

STEP 3. With desired main menu item on display, press ENT key to open
item for programming.

STEP 4. Respond to prompt message by pressing UP or DOWN arrow key
as required.

¢ To quit (cancel) in the middle of programming a main menu item, press
both arrow keys simultaneously—changes that were made to that main
menu item will be cancelled as the indicator returns to the first main
menu item (DISP-ONE) for programming. Changes made to other main
menu items are unaffected by the cancel operation.

STEP 5. Press ENT key to enter your response. Depending on the menu
item being programmed, you will then be given further prompting on the
current menu item, or you will be presented with the next main menu item
itself:



ection
DPERATION

®* Whenever you are prompted for an emry, you have the option of
using the arrow keys to change the programming or pressing the ENT
key to keep the existing programming.

®* Whenever you are prompied with a main menu item, you have the
option to open it for programming by pressing the ENT key, or bypass-
ing it by pressing any arrow key.

‘When programming is finished for a main menu item, you may get a partic-
ular pass or fail message depending on what was programmed. The pass or
fail message is shown for about two seconds. After a pass message is
shown, the next main menu item is displayed for programming. If a fail
message is shown, the indicator will (depending on the item programmed)...

...exit the menu item (the previously programmed information for that
particular menu item will remain unchanged) and give you the next menu
item for programming, or it will...

...Joop back to the point in the menu programming where you can start
over. If you want to leave the programming loop—that is, to get out of the
menu without resolving the fail message—press both arrow keys simultane-
ously.

Similar to a fail message, an error message (i.e., INPUT ERR, SENS ERR,
etc.) is given if an input or response gives an invalid program condition.
With an error message, the indicator will loop back to a point in the
program where programming can start over, or it will wait (with the error
message displayed) until the proper input is given and the ENT key is
pressed. If you want to leave the menu without resolving the error, press
both arrow keys simultaneously.

STEP 6. After programming is finished, press PGM key o get out of
program mode. You will then be given a 2-second display of...

. ACCEPTED if the indicator accepts the programming. Or...
..REFUSED if the program lock-out switch is ON. Or...

...PROCESS if no changes were made in programming.
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The input value then follows the display message on the readout.

NOTE
If a menu item is open for programming when the indicator is switched to
the process mode, any changes made to that menu item are discarded.

TERMINATING TIMED MESSAGES: Indicator programming time can
be shortened by manually terminating the timed (2-second) messages.
These messages include PROGRAM, FAIL CAL, EXC VOLT, SENS,

ZERO =, FULLSCL=, SCL ERR, SETUP OK,MID PNT?, 4 MA =,0V =,
20 MA =, 10V =, ALG PASS, ALG FAIL, INPUTI, DISPLAYI, INPUT2,
and DISPLAY2. To terminate a timed message, just press any arrow key or
the ENT key.

Note that the ACCEPTED, BUSY, and PROCESS messages cannot be
manually terminated.

3.4.4 Setting up for the Transducer

Before you can use the indicator with a transducer, you must first set up the
indicator to accommodate the transducer and its excitation voltage and to
define the measurand (i.e., pounds/kilograms, pounds per square inch/
kilopascals, etc). This is done by programming items (as required) in the
SETUP main menu.

The first item to program in the SETUP menu is the gain range (GAIN
RNG). Then you program the primary display using either the 3-point
calibration (3PT CAL) or scaling (SCALING) method.

The instrument calibration (INST CAL) item, also in the SETUP menu, is
used to calibrate the indicator. This is done at the factory—you need not
concern yourself with this item when initially programming the indicator for
your application. (However, we recommend that you calibrate the indicator
once a year to maintain optimum accuracy. Calibration is discussed in
34.6.)
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Follow these steps to set up your indicator Jor the transducer being used:

STEP 1. Press PGM to enter program mode.

STEP 2. Use arrow keys as required to display SET UP—press ENT key to
open this main menu item for programming.

STEP 3. The menu item GAIN RNG will now be displayed—press ENT
key to open for programming. You'll be programming the indicator to use a
certain gain range. This is the first step in setting up for the transducer.

Before selecting the gain, first calculate the full scale indicator input by
multiplying the applied excitation voltage (in volts) times the transducer
sensitivity (in volts).

For example, with 10 Volts applied to a 3mV/V transducer, the full scale
indicator input is 30 mV (10 V x .003 V = .030 V or 30 mV),

STEP 4. Now press any arrow key 10 step the display through the gain
range selections: 100 mV, 200 mV, 500 mV, 1 V. Choose the minimum
gain that can accommodate the full scale indicator input—for our example
of 30 mV full scale, we use 100 mV as the gain range. You can also
choose gain as determined by a desired display resolution (though at the
expense of a narrower measurement span):

100 mV = 1 pV/count 200 mV = 2 uV/count
500 mV = 5 pV/count 1V =10 puV/count

With the desired gain range on display, press ENT to enter the selection.
You will then be given the next main menu item for programming (DISP-
ONE).

If the indicator is switched 10 the process mode at this point (assuming that
the primary display has yet to be programmed or is set off), it will function
only as a millivolt meter.

In order to function as a transducer indicator, you must define (program)
the primary display—this is your main or basic measurement display. After
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selecting the gain range, go back to the SETUP menu and define the pri-
mary display by programming either the 3PT CAL (3-point calibration)
menu item or SCALING menu item depending on your application:

Use the 3PT CAL method to define the primary display if...

....you can apply at least 2 calibrated loads or forces (i.e., NBS weight
standards) to the transducer(s).

Use the SCALING method to define the primary display if...

...a calibration standard for a particular measurand cannot be easily applied
to the transducer (for example, air or fluid pressure, very heavy weights,
etc.).

HOW TO DEFINE THE PRIMARY DISPLAY: 3PT CAL

The 3-point calibration method requires that you supply at least two known
loads or forces to the transducer. The indicator displays these two points as
PNTI (point 1) and PNT2 (point 2). An optional midpoint (M/D PNT) can
also be specified for better accuracy. The midpoint load or force need not
be exactly midpoint of the scale, but it must be greater than PNTI and less
than PNT2. The applied load/forces for 3PT CAL must bear a mathematical
relationship as follows:

PNT1 < MID PNT < PNT2

Wire the indicator using the actual system transducer(s) before you begin
programming the primary display. Refer to paragraphs 2.4 and 2.5 for
instructions on power and transducer wiring respectively.

Follow these steps to define the primary display using the 3PT CAL
method:

STEP 1. Open SETUP menu item for programming.

STEP 2. Press arrow keys as required to display 3PT CAL, then press ENT
key to open this menu item for programming.

3-10
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STEP 3. The display will now show BUSY as the indicator measures the
excitation voltage. If the excitation voltage is outside the window of 1-50
Volts, the display will indicate an error in the excitation voltage with the
message: EXCV ERR. If this happens, check the excitation voltage level at
the indicator's EXC sense input with a voltmeter. Make sure that the
excitation voltage sense connections are secure and are of the right polarity.
After resolving the error, press ENT to resume programming.

STEP 4. After a valid excitation voltage is measured, the indicator will
display SET PNT1 which is the prompt to begin programming the first
point. Apply a known (calibrated) quantity of load or force to the
transducer (for example, place a 10-gram weight on the scale). The first
point load/ force must be less than the mid- or second point load/force.

STEP 5. Press the ENT key. You will now program a measurement value
(display) as given by the applied first point load/force to the transducer.
The first item to program is...

...Polariry.

Initially, the polarity is assigned positive so you will see "+" on the display.
Press an arrow key to toggle between "+" and "-". With your + or — choice
on display, press the ENT key to continue on to the...

Numerical Value.

You must set a number for each digit left to right as indicated by a blinking
digit to make up the PNT1 value. Press an arrow key to increment or
decrement the blinking digit. Once a number is chosen, press ENT key,
then go on to the next blinking digit and set a number for it. If a digit is
already what you want it to be, just press the ENT key and go on to the next
digit. After all digits are entered, you are then prompted for the...

...Display Readout Decimal Point Placement.

This is shown by a blinking digit and decimal point to its right. If this
decimal point position is fine with you, just press the ENT key. If you want
to change the position of the decimal point, press any arrow key to move
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the blinking digit/decimal point tandem as required, then press ENT to set
your selected decimal point position. Continue now to program the...

..3-character Unit of Measure (Engineering Units) or Dead Zeroes.

Three alphanumeric display characters to the right of the numerical value
are programmable to show a unit of measure such as LBS, KG, or PSI. You
may also program these characters to display dead (fixed) zeroes in order to
make a lower decade display read out as a higher decade value. For
example, two zeroes can be added to a hundreds value (i.e., 500) so that the
display readout shows a ten thousands value (i.e., 50000).

After you set the decimal point, the first of three programmable characters
will be blinking on the display. Press any arrow key to set a character. You
have the numbers 0-9, a blank (displayed as an underscore "_" when
programming) and all 26 upper case letters of the alphabet from which to
choose. Once a character is chosen, press the ENT key, then go on to the
next blinking character and set a letter or number for it. Continue on until
all characters are entered. After the last character is set, the indicator will
show BUSY as it enters the transducer signal as the first point.

At this point, if the indicator detects an input overload or a loss of excita-
tion voltage, you will get an error message of INPT ERR or EXCV ERR
respectively. If this happens, check the appropriate items as required, then
press ENT to resume.

STEP 6. After successfully plotting the first point, the indicator will then
ask if you want to program the optional midpoint by displaying a 2-second
message of MID PNT? after which YES is displayed. If you want to
program a midpoint, press the ENT key (YES on display)—go to step 7 for
instructions on the midpoint programming. If you want to skip midpoint
programming, press an arrow key to display NO, then press the ENT key—
£0 to step 9 for instructions on programming the second point.

The mid- and second points are programmed in a similar manner as the first
point. However, programming doesn’t involve the decimal point and unit of
measure since these are already set when the first point was programmed.
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STEP 7. After you enter YES, the indicator will display SET MID which is
the prompt to start programming the midpoint. Apply a known (calibrated)
load or force to the transducer (for example, place a 20 gram weight on the
scale). The midpoint load/force must be greater than the first point load/
force but less than the second point load/force.

STEP 8. Press the ENT key. You will now program a measurement value
(display) as given by the applied midpoint load/force to the transducer. The
first item to program is...

..Polarity.

Set the midpoint polarity the same way you did the first point polarity.
After setting the polarity, set the...

Numerical Value.

Set the numerical value the same way you did the first point numerical
value. After all digits are entered, the indicator will show BUSY as it enters
the transducer signal as the midpoint.

At this point, if the indicator detects an input overload or loss of excitation
voltage, you will get an error message of INPT ERR or EXCV ERR respec-
tively. If this happens, check the appropriate items as required, then press
ENT to resume.

If the applied load/force for the midpoint is equal to or less than that
provided for the first point, a scaling error will result. This is shown by a 2-
second display message of SCL ERR, after which the SET PNTI prompt is
given. If this happens, start over and make sure that the applied load/force
follows the relationship: PNT1 < MID PNT. A scaling error can also be
given if the entries result in an out-of-bounds computation—try an alternate
input/display relationship if this occurs.

STEP 9. After successfully plotting the first- or midpoint, the indicator will
display SET PNT2 which is the prompt to start programming the second
point. Apply a known (calibrated) load or force to the transducer (for
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example, place a 30 gram weight on the scale). The second point load/
farce must be greater than the first- and midpoint load/force.

STEP 10. Press the ENT key. You will now program a measurement valne
(display) as given by the applied second point load/force 10 the transdncer.
The first item to program is...

~JPolarity.

Set the second point polarity the same way you did the first point polarity.
Afier setting the polarity, set the...

...Numerical Value.

Set the numerical value the same way you did the first point numerical
value. Afier all digits are entered, the indicator will show BUSY as it plots
the transducer signal as the second point

At this stage, if the indicator detects an input overload or a loss of excita-
tion voltage, you will get an error message of INPT ERR or EXCV ERR
respectively. If this happens, check the appropriate items as required, then
press ENT to resume.

If the second point programming is OK, the indicator will display SETUP
OK for two seconds after which the first main menu item is shown—this
completes the 3PT CAL procedure. However, if the applied load/force for
the second point is equal to or less than that provided for either the first
point or midpoint, a scaling error will result. This is shown by a 2-second
display message of SCL ERR, after which the SET PNT1 prompt is given.
If this happens, start over and make sure that the applied load/force follows
the relationship: PNT1 < MID PNT < PNT2. A scaling error can also be
given if the entries result in an out-of-bounds computation—try an altemnate
input/display relationship if this occurs.
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HOW TO DEFINE THE PRIMARY DISPLAY: SCALING

Connect the transducer excitation voltage to the indicator's EXC sense input
and to the transducer before programming the primary display using the
scaling method. Refer to paragraphs 2.4 and 2.5 for instructions on power
and transducer wiring respectively.

Since the scaling method involves internal mathematical calculations to
scale the display (using the theoretical sensitivity of a transducer), the
indicator must be fully calibrated prior to programming to yield the most
accurate measurements. Calibration is performed at the factory so you need
not concern yourself with this when you are initially programming your
indicator. If, for some reason, inaccurate measurements are observed after
using the scaling method of programming, calibrate the indicator by
programming through the INST CAL menu item (refer to 3.4.6). Then redo
the scaling programming.

Follow these steps to define the primary display using the scaling method:
STEP 1. Open SETUP menu item for programming.

STEP 2. Press arrow keys as required to display SCALING, then press ENT
key to open this menu item for programming.

STEP 3. You are now prompted to enter the value of the excitation voltage
to the nearest tenth of a volt. The prompt for the excitation voltage entry is a
2-second display message of EXC VOLT followed by a 3-digit value
(xxxVOLTS) of which the first digit is blinking. Press an arrow key to
increment or decrement the blinking digit. Once a number is chosen, press
the ENT key, then go on to the next blinking digit and set a number for it.
After all 3 digits are entered, the display will show BUSY as the the entry is
processed.

If your entry is not within 1-50 V or if the difference between the measured
and entered values exceeds +15%, the indicator will show an error in the
excitation voltage by displaying EXCV ERR. If this happens, check the
excitation voltage level at the indicator's EXC sense input with a voltmeter.
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Make sure that the excitation voltage sense connections are secure and are
of the right polarity. After resolving an excitation voltage fault, press ENT
to resume programming. Also make sure that you are keying in the correct
value. To rekey the excitation voltage, get out of the SETUP menu (press
both arrow keys) then go back to the SETUP menu and start over.

STEP 4. After a valid excitation voltage is entered, you are then prompted
to enter the transducer’s sensitivity specification. Consult the transducer's
specifications to obtain the sensitivity spec you need to enter (sensitivity is
expressed as so many millivolts per volt or mV/V). The sensitivity entry
prompt is a 2-second display message of SENS followed by a display of
xxxxMV/V of which the first digit is blinking. Press an arrow key to in-
crement or decrement the blinking digit. Once a number is chosen, press
the ENT key 10 set that digit. Program the remaining digits the same way.

Note that a valid entry for sensitivity ranges from 1 mV/V to 200 mV/V.
Entering a number outside this range results in a SENS ERR message,

after which the sensitivity entry prompt is given so that you can re-enter the
number.

STEP 5. Afier a valid transducer sensitivity is entered, you are prompted to
program what the indicator display should be at zero input. This is shown
by a 2-second display message of ZERO = followed by a prompt for the
polarity. Initially, the polarity is assigned positive so you will see "+" on
the display. Press an arrow key to toggle between "+" and "-". With your
+ or — choice on display, press the ENT key to continue on to the...

..Numerical Value.

You must set a number for each digit left to right as indicated by a blinking
digit to make up the zero display value. Press an arrow key to increment or
decrement the blinking digit. Once a number is chosen, press the ENT key,
then go on to the next blinking digit and set a number for it. If a digit is
already what you want it to be, just press the ENT key and go on to the next
digit. After all digits are entered, you are then prompted for the...
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...Display Readout Decimal Point Placement.

This is shown by a blinking digit and decimal point to its right. If this
decimal point position is fine with you, just press the ENT key. If you want
to change the position of the decimal point, press any arrow key to move
the blinking digit/decimal point tandem as required, then press ENT to set
your selected decimal point position. Continue now to program the...

...3-character Unit of Measure (Engineering Units) or Dead Zeroes.

Three alphanumeric display characters to the right of the numerical value
are programmable to show a unit of measure such as LBS, KG, or PSI.

You may also program these characters to display dead (fixed) zeroes in
order to make a lower decade display read out as a higher decade value.
For example, two zeroes can be added to a hundreds value (i.e., S00) so that
the display readout shows a ten thousands value (i.e., 50000).

After you set the decimal point, the first of three programmable characters
will be blinking on the display. Press any arrow key to set a character.
You have the numbers 0-9, a blank (displayed as an underscore "_" when
programming) and all 26 upper case letters of the alphabet from which to
choose. Once a character is chosen, press the ENT key, then go on to the
next blinking character and set a leter or number for it. Continue on until
all characters are entered.

STEP 6. After programming the engineering units, you are prompted to
program what the indicator display should be at full scale input. This is
shown by a 2-second display message of FULLSCL = followed by a
prompt for the polarity—set the polarity the same way you did for the zero
display. The full scale input is computed as follows: Full scale input =
excitation voltage (volts) x transducer sensitivity (mVvolt).

STEP 7. After setting polarity, you are prompted to program the numerical

value of the full scale display. Set the numerical display the same way you
did for the zero display.
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If the your scaling programming is OK, the indicator exits the menu item as
it displays SETUP OK for two seconds, then the first main menu item
(DISP-ONE). This completes the SCALING procedure. If you get SCL
ERR instead, your entries resulted in an out-of-bounds computation—try an
alternate input/display relationship if this occurs.

34.5 Introduction to the Secondary Display Feature

The secondary display feature is used to show an altemate (equivalent)
measurement based on the primary display. For example, if the primary
display reads in pounds, you can use the secondary display to show the
equivalent kilograms or the equivalent ounces instead. Similarly, if the
primary display reads kilopascals, you can display the equivalent pound/sq.
inch as an alternative. Set up the secondary display per the steps below.

With the indicator in the process mode, select the secondary display by
pressing the up arrow key. Each press of the up arrow key toggles to the
alternate display.

The secondary display is totally dependent on the primary displa);. Note that
if the primary display is set OFF (DISP-ONE menu, refer to 3.5), the
secondary display is also turned off.

3.4.5.1 Programming the Secondary Display

The secondary display is derived by applying scaling and offset to the
primary display reading. This is a linear function which is expressed by the
equation: mx + b =y.

Programming the secondary display is easy—all you have to do is specify
the primary display (x variable) and equivalent secondary display (y
variable) at two known and convenient points or coordinates. These points
are:

¢ alow scale primary display (X1) and the equivalent secondary display
(Y1) and...
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* a high scale primary display (X2) and the equivalent secondary display
(Y2).

Your indicator does the rest by calculating the required slope (variable m,
or gain) and Y intercept (variable b, or offset). See Figure 3-3. When
converting measurements, refer to a table of weights and measures (consult
a dictionary) to obtain the appropriate conversion factor. You will find for
example: 1 1b=.454 kg; thus, you can extrapolate that 10 1b = 4.54 kg.
These are two possible points you can use for a pound to kilogram conver-
sion,

_ X2,Y2
z
5 X1 = Input 1
E: Y1 = Output 1
8 X2 =Input 2

X1, Y1 Y2 =Output 2
s

INPUT (X)

FIGURE 3-3. X AND Y COORDINATES FOR SCALING
AND OFFSET

Follow these steps to program the secondary display:
STEP 1. Press PGM to enter program mode.

STEP 2. Press arrow keys as required to display DISP-TWO, then press
ENT key to open this menu item for programming.

STEP 3. You are now prompted to enter a primary display reading of
your choice for one of the coordinate points by a 2-second INPUT]
message.



ection 3
OPEFRA o1

NOTE
Your entry here may be that of the lower scale coordinate or upper scale
coordinate. Normally, one would specify the lower scale coordinates first
(X1,Y1) then the upper scale coordinates next (X2,Y2). However, you can
also enter the coordinates into the indicator in reverse order (X2,Y2, then
X1,Y1). Just be aware that the first point entry sets the resolution of the
secondary display—if the upper scale coordinate is entered first, the lower
scale display resolution may be compromised. Specify an upper scale
coordinate, if entered first, with the greatest resolution possible. For
example, instead of "00454", enter "454.00".

The first item to program is the...

...Polarity of the Primary Display—First Poini.

non

Initially, the polarity is assigned positive so you will see "+" on the display.
Press any arrow key to toggle between "+" and "-". With your + or —
choice on display, press the ENT key to continue on to the...

...Numerical Value of the Primary Display—First Point.

You must set a number for each digit left to right as indicated by a blinking
digit to make up the value of the arbitrary primary display reading. Press
an arrow key to increment or decrement the blinking digit. Once a number
is chosen, press the ENT key, then go on to the next blinking digit and set a
number for it. If a digit is already what you want it to be, just press the ENT
key and go on to the next digit. Continue on until ALL digits are entered.

STEP 4. Afier programming the first point primary display value (IN-
PUT1), you are prompted to enter its corresponding secondary display
value by a 2-second DISPLAY1 message. Proceed to program the...

...Polarity of the Secondary Display—First Point.

Set the polarity the same way you did the first point primary display
(INPUT1). After setting the polarity, set the...



...Numerical Value of the Secondary Display—First Point.

Disregarding the decimal point shown, set the numerical value the same
way you did the first point primary display (INPUT1). (Read note on page
3-20.) After all digits are entered, you are prompted for the...

...Secondary Display Decimal Point Placement.

This is shown by a blinking digit and decimal point to its right. The
decimal point is initially in the same position as the primary display. If this
decimal point position is fine with you, just press the ENT key. If you want
to change the position of the decimal point, press any arrow key to move
the blinking digit/decimal point tandem as required. With the decimal point
in the desired position as indicated by the blinking digit/decimal point,
press the ENT key. This step sets the decimal point position for the
secondary display readout. The other coordinate's display value will reflect
the decimal point placement as set here.

STEP 5. After setting the secondary display decimal point position,
program the 3-character unit of measure (engineering units) for the
secondary display readout. You are prompted for this by the first of 3
programmable characters blinking on the display. Press any arrow key to
set the character—you have the numbers 0-9, a blank (shown as an under-
score "_" when programming) and all 26 letters of the alphabet from which
to choose. Once a character is chosen, press the ENT key, then go on to the
next blinking character and set a letter or number for it. Continue on until

all characters are entered.

STEP 6. After setting the unit of measure for the secondary display, you
are then prompted for the primary display reading of the other coordinate
point by a 2-second INPUT2 message. Proceed to program the...

...Polarity of the Primary Display—Second Point.

Set the polarity the same way you did the first point primary display
(INPUT1). After setting the polarity, set the...
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...Numerical Value of the Primary Display—Second Point.

Set the numerical value the same way you did the first point primary
display (INPUT1).

STEP 7. After programming the second point primary display value
(INPUT?2), you are prompted to enter its corresponding secondary display
value by a 2-second DISPLAY2 message. Proceed to program the...

...Polarity of the Secondary Display—Second Point.

Set the polarity the same way you did the first point primary display
(INPUT1). After setting the polarity, set the...

..Numerical Value of the Secondary Display—Second Point.

Set the numerical value the same way you did the first point primary
display (INPUT1). After entering this value...

...the indicator will exit the menu item and show the next main menu item
(COUNT-BY) if the secondary display programming is OK. This completes
programming of the secondary display.

However, if the secondary display programming is unsuccessful, the
indicator shows a scaling error by displaying SCL ERR for 2 seconds. The
indicator then loops back to the beginning of the menu (/NPUT]I) so that
you can try again. A scaling error can be caused by:

(1) Entering one of the coordinates twice (maybe thinking that you entered
the other one first).

(2) Entering coordinates that result in an out-of-bounds calculation—that is,
the magnitude of the computed slope or offset exceeds the capacity of the
software registers used for computing scaling and offset. In this case, re-
define the relationship between the primary and secondary displays.
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EXAMPLES

Primary display reads pounds, secondary display to read ounces:

The primary display reads out pounds to the nearest tenth (0.0 1bs). We
want to read the equivalent ounces, also to the nearest tenth (0.0 0z). Since
1.0 Ib is equivalent to 16.0 oz, the data that you would have to enter for the
conversion is as follows:

DISPLAY MESSAGE YOUR INPUT

INPUT1 1 tmar secondary dispiay +0001.0 (LBS)
DISPLAY1 resolution is set here +0016.0 OZ

INPUT2 +0010.0 (LBS)
DISPLAY?2 +0160.0 (OZ)

Primary display reads pounds, secondary display to read kilograms:

The primary display reads out pounds to the nearest hundreth (0.00 Ibs).
We want to read the equivalent kilograms to the nearest tenth (0.0 kg).
Since 100.00 Ib is equivalent to 45.4 kg, the data that you would have to
enter for the conversion is as follows:

DISPLAY MESSAGE YOUR INPUT

INPUT1 ~ Enir desimavaie.. +100.00 (LBS)
DISPLAY1 ...then enter decimal point +004.54 (I.aBS)

position and units

+0045.4 KG
INPUT2 +200.00 (LBS)
DISPLAY2 +0090.8 (KG)

3.4.6 Instrument Calibration

We recommend that you calibrate the indicator once a year to maintain its
accuracy. If your application doesn't need the millivolt meter mode, and
the indicator is setup exclusively with 3PT CAL, perform the 3PT CAL
procedure once a year as calibration. If the millivolt meter mode is used
and/or if the indicator is setup with SCALING, perform the calibration via

the INST CAL item (instructions below).
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Here's a list of equipment needed for INST-CAL calibration:
* Precision voltage source: resolution, 1 mV; accuracy 1% (1 mV)
¢ Interconnecting leads

Follow these steps for INST-CAL calibration:

NOTE
The indicator will give a FAIL CAL message if the measured input exceeds
the nominal (requested) value by 15%. It will then ask you again for the
input. If you get the FAIL CAL message, make sure that you are setting
the calibrator for the correct voltage. Also check that all connections are
secure and of proper polarity. Press the ENT key whenever you are ready
to have the indicator measure the input.

INST-CAL CALIBRATION TABLE

RANGE | oy 2olo 1y | SPAN
100 mV 0.00 mV 60.0 mV
200 mV 0.00 mV 120.0 mV
500 mV 0.00 mV 300.0 mV
1V 0.00 mV 600.0 mV

STEP 1. Observing correct polarity, hook up calibrator source to indicator
signal input terminals. (These are the two inside terminals of the main
board’s 4-terminal connector. See diagram in Figure 2-4.)

STEP 2. Enter program mode-—open SETUP for programming.

STEP 3. Use arrow key to display INST-CAL—press ENT to open this item
for programming. You are given a 2-second display message showing that
the 100 mV range being is being calibrated (J00MV RNG). You are then
asked to set the calibrator for zero millivoits (SET OMV).
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STEP 4. Set the calibrator for zero millivolts (short the input), then press
the ENT key. The indicator will show BUSY as it measures the input. If
the calibration is unsuccessful, you are shown a 2-second FAIL CAL
message after which you prompted again for the input. Check for proper
calibrator settings and indicator connections. Press ENT to try again.

STEP 5. After successfully calibrating for zero, you are asked to set the
calibrator for 60 millivolts (SET 60MV). This is the ranges's span input.
Set the calibrator for this value, then press the ENT key. The indicator will
show BUSY as it measures the input. If the calibration is unsuccessful, you
are shown a 2-second FAIL CAL message after which you prompted again
for the input. Check for proper calibrator settings and indicator conn-
ections. Press ENT to try again.

STEP 6. After successfully calibrating for 60 mV, the 200 mV range is
next for calibration as a 2-second display message of 200MV RNG is
shown. Repeat steps 4 and 5 for this and the remaining ranges. Refer to
the table at the head of this procedure for a summary of the calibration
procedure.

STEP 7. Upon successful completion of the INST-CAL calibration, a 2-
second display message of PASS CAL is shown. You are then given the
first main menu for programming (DISP-ONE). If the primary display was
defined with 3PT CAL prior to performing this calibration procedure, you
must also perform the 3PT CAL procedure as part of the calibration if you
wish to continue using the indicator with that display setup. This completes
the INST-CAL calibration.
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3.5 SWITCHING PRIMARY DISPLAY ON/OFF (mV Meter,
Primary Display Scaling Review)

DISP-ONE main menu

The primary display is automatically enabled (turned on) whenever you
program the indicator's primary display (3PT CAL or SCALING). You can
also manually switch the primary display on or off by opening the D/SP-
ONE menu item, selecting ON or OFF with an arrow key, then pressing the
ENT key.

‘The indicator functions as a millivolt meter when you tum off the primary
display—the unit of measure on display automatically changes to mV as
the secondary display becomes disabled. The measurement range of the
millivolt meter is determined by the gain range selection (SETUP menu).
The accuracy of the millivolt reading is dependent on the calibration as set
by the INST CAL procedure (also in SETUP menu).

The DISP-ONE menu item can also be used to review the primary display
programming if set with scaling—just select DISP-ONE's ON option and
the programmed ZERO and FULLSCL values will be shown on the display.
The display sequence takes about ten seconds. (Press the ENT key or an
arrow key to terminate each message as required to lessen the time.) After
the display sequence, the next menu item (DISP-TWO) is shown.

3.6 STABILIZING THE DISPLAY VALUE
COUNT-BY main menu

In some applications, the measurement display will show a fluctuating
value (display bobble) due to the transducer experiencing mechanical
oscillations or external vibrations. If need be, you can stabilize the display
by using the COUNT-BY menu to round the display reading to the nearest
1,2,5, 10, or 100 display counts:



(1)
1>

ol

Select count-by option according to
Display Digits —% 00 largest digit affected by bobble:

COUNT BY 1
COUNT BY 2
COUNT BY 5

COUNT BY 10
COUNT BY 100

To set the count-by option for display rounding, open COUNT-BY menu for
programming, select count-by option (1, 2, 5, 10, or 100) with arrow key,
then press ENT with your choice on display.

The count-by feature works on the primary and secondary indicator
displays only. If you turn off the primary display, the count-by program-
ming will not affect the millivolt reading. Count-by display rounding is
applied to the measurement after being processed by the alarm, math, and/
or analog output options. Data given by a communications option (i.e.,
serial, BCD, etc.) reflects the rounded display value as set by the count-by
option.

3.7 USING AUTOZERO/TARE OFFSET
AUTOZERO main menu

Autozero and tare offset are related functions which involve a deduction
from the gross measurement.

With no load or force applied to the transducer(s), zero the meter reading if
need be by pressing the down arrow and ENT keys simultaneously (indica-
tor in process mode). This electronic adjustment remains only for as long
as power is applied. If, however, you want the autozero adjustment in non-
volatile memory...

Open AUTOZEROQ menu item for programming, then...
...press the ENT key with SAVE on display.

Tare programming can be done either automatically or manually. To pro-
gram the tare automatically, apply the tare force or weight (i.e. container,
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crate, packaging, etc.) to the scale. Then, with the indicator in the process
mode, press the down arrow and ENT keys simultaneously. The tare offset
is now programmed as the display shows a zero reading. Any measurement
shown is now a net value since the tare offset is automatically subtracted.
At this point, the programmed tare remains only for as long as power is
applied. If, however, you want the tare offset in non-volatile memory...

...0Open the AUTO-ZERO menu item for programming, then...
...press the ENT key with SAVE on display.

If you want to manually program or review the tare offset (or an autozero
value for that matter)...

...Open the AUTOZERQ menu item for programming, then...

...use an arrow key to display VIEW/CHG. Press ENT to open this
iten for programming. The first item to program/view is the...

...Polarity.

Note that a positive (+) value is subtracted from the reading while a
negative (~) value is added to the reading. Press any arrow key to toggle
between "+" and "-". (Press ENT key instead to view.) With your + or -
choice on display, press the ENT key to continue on to the...

...Numerical Value.

At this point, the autozero/tare value is on display. If you are just viewing
the value, press both arrow keys simultaneously to escape the AUTOZERO
menu option. If you want to make a value change, you must set a number
for each digit left to right as indicated by a blinking digit to make up the
value of the autozeroftare offset display reading. Press an arrow key to
increment or decrement the blinking digit. Once a number is chosen, press
the ENT key, then go on to the next blinking digit and set a number for it. If
a digit is already what you want it to be, just press the ENT key and go on
to the next digit. After all digits are entered, you are given the next main

menu for programming.
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3.8 USING THE ALARM OPTION

The alarm option monitors the primary display value for an alarm condition
by continuously comparing the primary display vaiue with alarm limit
values that you've programmed. (There are two limits per alarm card, two
alarm cards max. per indicator for a total of four limits.) Each alarm limit
has an associated relay which can be used to actuate various types of
annunciating devices. Refer to the installation section of the manual for
full details on the alarm card installation and hook-up.

When an alarm condition is detected, the appropriate relay is tripped and an
alarm message alternates with the measurement value on the display. The
alarm message is in the form:

ALRM ssx

where ss is either H or LO and x is the limit number (1-4).

‘When more than one alarm condition is present, the alarms are given the
priority of 1, 2, 3, and 4, with limit 4 being the highest and limit 1 being the
lowest. Thus, the highest priority alarm will always be shown on the
display.

Alarm option programming also includes your choice of an automatic or
manual reset of the alarm card's relays. With automatic reset, a relay resets
by itself once its associated limit is no longer exceeded. With manual reset,
arelay is reset manually through a remote switch. The relay's alarm limit,
however, must no longer be exceeded in order for the relay to be reset.

Note that alarm checking is only done in the process mode. As soon as you

put your indicator in the program mode, alarm checking is stopped— any
relays which were tripped because of an alarm will now become untripped.
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To recap the discussion on the alarm option in the installation section:

* A maximum of two alarm cards can be installed in your indicator.

* If you are using two alarm cards, set the moveable jumper on the alarm

card as required to configure one card as alarm card #1 (for limits #1
and #2) and the other as alarm card #2 (for limits #3 and #4).

* If you are using only one alarm card, you must set the moveable jumper
to the alarm card #1 position to allow your indicator to function.

® There are two Form C relays per alarm card. The relay contacts are
available at the screw terminals at the edge of the alarm card.

* When using the manual reset mode, connect your relay reset switch to
the alarm card's screw terminals #7 and #9 (gnd). A momentary closure

of this switch resets a tripped relay for which the alarm limit is no
longer exceeded.

* Connect your relay override switch to the alarm card's screw terminals
#8 and #9 (gnd). Both relays are overridden (untripped) regardless of

alarm condition as long as this switch is closed.

3-30



OPERATION

Follow these steps to program the alarm option:

STEP 1. Press PGM to enter program mode,

STEP 2. Press arrow keys as required to display ALARM, then press ENT
key to open this menu item for programming.

STEP 3. You are then prompted for a limit number to program (i.e.
LIMITI, LIMIT2, etc.). Press any arrow key to display your limit number
choice, then press ENT key to open that limit number for programming.

STEP 4. Once you've selected a limit number you enable or disable that
limit by defining it as OFF, HI, or LO: (If the math option is installed in
your indicator, the alarm limit programming will have expanded menu
choices for alarming on true input data or math data. Refer to the math
option discussion in 3.10 for further information).

* Without prior programming, the limit is initially set OFF. A pro-
grammed limit will be saved if you set the limit OFF (a limit is ignored
when set OFF). To re-enable a limit, just select HI or LO as appropriate
(see below), then press the ENT key lhroughout the menu sequence.

¢ Select HI for a high alarm—a display value equal to or greater than the
limit value will cause an alarm.

* Select LO for a low alarm—a display value equal 1o or lesser than the
limit value will cause an alarm.

Press any arrow key to select (display) OFF, HI, or LO. Then press the
ENT key to continue.

STEP 5. You are then prompted for the polarity of the alarm limit value.
Initially, the polarity is assigned positive so you will see "+" on the display.
Press any arrow key to toggle between "+" and "-". With your + or -
choice on display, press the ENT key to continue.

STEP 6. After specifying polarity, set the alarm limit value itself. To make
up the limit value, you will set a number for each digit left to right as
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indicated by a blinking digit. Press any arrow key to increment or decre-
ment the blinking digit. Once a number is chosen, press the ENT key, then
go on to the next blinking digit and set a number for it. If a digit is already
what you want it to be, just press the ENT key and go on to the next digit.
Continue on until all digits are entered.

STEP 7. After setting the limit value, use an arrow key to display your
choice of an automatic reset (AUTO RES) or manual reset (MAN RES) for
the alarm relays:

¢ With automatic reset, a relay will untrip by itself once the alarm limit is
no longer exceeded.

¢ With manual reset, a relay will untrip only with a momentary closure of
the alarm card's relay reset switch and only if the alarm limit is no
longer exceeded.

With your choice of relay reset on display (AUTO RES or MAN RES), press
the ENT key...

...If you selected AUTO RES, you will then be prompted for hysteresis. Go
to the "Using Hysteresis" section of the manual for the discussion on how
hysteresis works and its programming instructions.

...If you selected MAN RES, you will then be prompted for alarm delay. Go
to the "Using Alarm Delay" section of the manual for the discussion on
how alarm delay works and its programming instructions.

USING HYSTERESIS

Hysteresis (or deadband) is used to delay the return-to-normal condition of
a tripped relay. Hysteresis is specified for your indicator's alarm limits in
display count units. These units range 00-99 (a zero value specifies no
hysteresis). Since hysteresis is given in display counts, the effective
hysteresis value depends on your primary display programming. For
example, with a measurement range with tenths resolution (i.e. 00.0), a
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limit with a hysteresis of "08" means that the display value must return
within the exceeded limit by over 0.8 units—not 8 whole units—before the
alarm is cleared (relay reset).

Hysteresis units automatically assume negative values for HI limits and
positive values for LO limits. To get a better idea on what hysteresis can
do for you, refer to the table below. This table shows you how a hysteresis
value of "60" would affect the alarm condition for HI and LO alarm limits:

Hysteresis set at 60
ALARM LIMIT READING ALARM
2 1000 YES
Hi +0100.0 |® 99.9-94.0 YES
& 939 NO
©
100.0 A YES
LO +0100.0 100.1-1 os.o§ YES
1061 @ NO
(43
£
Setting Hysteresis

You are prompted for hysteresis with HYST xx on the display—where x is
some number between zero and nine. Enter the hysteresis value (00-99 as
appropriate) the same way you did the limit value (use an arrow key 1o set a
number for the blinking digit). Once you enter your hysteresis value, you
will then be prompted for the alarm delay. Go to the "Using Alarm Delay”
section of the manual for the discussion on how alarm delay works and its
programming instructions.

USING ALARM DELAY

Alarm delay holds off an alarm trip until the alarm condition exists for a
specified period of time (in seconds). Use alarm delay whenever you have
a noisy or unstable transducer signal. By filtering out short duration alarm
conditions, alarm delay will prevent annoying and unnecessary alarm
indications from occurring.
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You are prompted for alarm delay with DELAY x on display—where x is
some number between zero and nine, representing time in seconds. Use an
arrow key to select a number (0-9) for the blinking digit, then press the
ENT key to enter the value. Give a value of zero (0) if you want no alarm
delay. Programming for a particular limit number is complete after setting
the alarm delay. Follow steps 2 through 7 to program additional alarm

3.9 USING THE ANALOG OUTPUT OPTION

The analog option card allows you to translate your indicator's display
reading to a proportional analog output signal. There are two versions of
the analog output option card. One is a current output device and the other
is a voltage output device. Both are programmed in the same manner.

Note that the analog output is given only in the process mode. As soon as
you put your indicator in the program mode, the analog output goes to its
zero value output.

Follow these steps to program the analog output option:

STEP 1. Press PGM to enter program mode.

STEP 2. Press arrow keys as required to display ANALOG, then press ENT
key to open this menu item for programming.

STEP 3. After opening the menu item, the display will show:
...ON (analog output option enabled) or...
...OFF (analog output option disabled) or...

FULL SCL (fixed full scale analog output)
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Initially, the analog output option is disabled so you will see OFF on the
display when the ANALOG item is first opened for programming. Press
any arrow key to display the desired option status.

NOTES
Previous analog output option programming is saved any time you disable
the option (select OFF). To re-enable the scaling and offset, select ON,
then press the ENT key throughout the ANALOG menu sequence. Also...

If you have the math option installed in your indicator, the analog output
programming will have expanded menu choices for having the output
scaled either on the true input data or math data. Refer to the math option
discussion in 3.10 for further information.

Selecting FULL SCL causes the analog output option to give a fixed full
scale output signal once the indicator is in the process mode. This signal is
used to calibrate the analog option's full scale output and also to calibrate
the device to which the analog output option is connected. Refer to the
ANALOG OUTPUT CALIBRATION discussion.

STEP 4. With your choice of ON, OFF, or FULL SCL on display, press the
ENT key. You will get the next main menu item for programming if you
chose OFF or FULL SCL. If you chose ON...

STEP 5. A 3-second message will be given prompting you for the display
value that gives the minimum output:

4MA= (for current analog output option)
or
oV= (for voltage analog output option)

Note that you can scale the analog output with a £99999 display counts
range regardless of the input range used. This gives you the capability to
provide a portion of the 4-20 mA or 0-10 V span as the minimum and
maximum output values. Afier the 2-second message, you are prompted
for the...
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...Polarity of the Display Value giving Minimum Qutput.

Initially, the polarity is assigned positive so you will see "+" on the display.
Press any arrow key to toggle between "+" and "-". With your + or -
choice on display, press the ENT key to continue on o the...

...Numerical Value of the Display giving Minimum Output.

You must set a number for each digit left to right as indicated by a blinking
digit to make up the desired display value which gives the minimum output.
Press any arrow key to increment or decrement the blinking digit. Once a
number is chosen, press ENT key, then go on to the next blinking digit and
set a number for it. If a digit is already what you want it to be, just press the
ENT key and go on to the next digit. Continue on until all digits are
entered.

STEP 6. A 2-second message will then be given prompting you for the
display value that gives the maximum output:

20MA = (for current analog output option)
or

10V= (for voltage analog output option)

After this message, you are prompted for the...
...Polarity of the Display Value giving Maximum Output.

Set the polarity of the display value giving maximum output the same way
you did the display value giving minimum output. After setting the
polarity, set the...

...Numerical Value of the Display giving Maximum Qutput.

This is the display value that will correspond to the 20 mA or 10 V analog
output. The display value can be your choice of a high scale or low scale
display reading within the input range. Set this display value the same way
you did the display value giving minimum output.
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After entering the value of the maximum display, you will be shown a 2-
second message of either...

...ALG PASS if the programming was valid, or...
..ALG FAIL if the programming was invalid.

If you make the mistake of entering a display value twice, you will get a
fail message at the end of the analog output programming. You will also
get a fail message if your entered display values result in an out-of-bounds
calculation (i.e. an offset or gain that the indicator can't accommodate).

Note that if the analog output programming attempt fails, its previous pro-
gramming remains intact. After the pass or fail message, the next main
menu item is presented on the display for programming. Your programmed
analog output takes effect once your indicator is in the process mode.

ANALOG OUTPUT CALIBRATION

You should check the analog output periodically to see whether calibration
is required. Follow these steps to check and adjust (if required) the analog
output:

STEP 1. With power off, remove the indicator rear panel.
STEP 2. Apply power to the indicator and place it in the program mode.

STEP 3. Connect a 4 1/2 digit DVM to the analog output terminals (ob-
serve correct polarity). Select the proper DVM range (volis or milliamps)
as required.

STEP 4. The DVM should read 0.000 V £0.002 V for the voltage output or
4.000 mA 10.004 mA for the current output. If the output is out of toler-
ance, adjust R11 (see Figure 2-8) for the correct reading on the DVM. This
takes care of the zero output.

STEP 5. Now select the ANALOG menu option and enter the FULL SCL
menu option, then place the indicator in the process mode (press PGM key).
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STEP 6. The DVM should read 10,000 V +0.027 V for the voltage output
or 20.000 mA +0.044 mA for the current output. If the output is out of

tolerance, adjust R15 (see Figure 2-8) for the comrect DVM reading. This
takes care of the full scale output.

Use the calibrated full scale signal to calibrate, as required, the device
receiving the analog output signal (refer to the manufacturer's instructions).

3.10 USING THE MATH OPTION

The math option processes the measurement value with one of the four
available mathematical functions—the result is displayed on the readout.
The available math functions are:

* Maximum

* Minimum

* Time Average
* Rate of Change

The following discussion explains the process involved for each of the
math functions:

Maximum. The maximum (max) computation monitors the measurement
value and holds the maximum reading on display. The displayed

max value is computed by continuously comparing the current input value
against the existing (displayed) max value. If the current value is greater
than the existing max value, the existing max value is replaced with the
current value. This value then becomes the new displayed max value.

The displayed max value can be the maximum value since:
* the indicator was reset (i.c. power fail or watch dog) or...

¢ the math option was reprogrammed for MAX or...
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¢ the math option was reset (the math option has a manual reset feature
which is used to start the math process anew—this is explained after the
discussion on rate of change).

If the max computation is used, MAX is shown on the display as the engi-
neering units for the maximum value.

Note that a positive overload (displayed as OVERLOAD) is not considered
a maximum value. Your indicator will display positive overload if it is in-
deed in that state. However, it will not store a positive overload value as a
max value. Thus, with the max computation, the maximum non-overload
value will be displayed when the input returns from a positive overload
condition.

Minimum. The minimum (min) computation monitors the input value and
holds the minimum reading on display. The displayed min value is
computed by continuously comparing the current input value against the
existing (displayed) min value. If the current value is less than the existing
min value, the existing min value is replaced with the current value. This
value then becomes the new displayed min value.

The displayed min value can be the minimum value since:
® the indicator was reset (i.e. power fail or watch dog) or...

® the math option was reprogrammed for MIN or...

® the math option was reset (the math option has a manual reset feature
which is used to start the math process anew—this is explained after the
discussion on rate of change).

If the min computation is used, MIN is shown on the display as the engi-
neering units for the minimum value.

Note that a negative overload (displayed as -OVERLOAD) is not consid-
ered a minimum value. Your indicator will display negative overload if it
is indeed in that state. However, it will not store a negative overload value
as a min value. Thus, with the min computation, the minimum non-
overload value will be displayed when the input returns from a negative
overload condition.
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Time Average. The time average computation gives you a running average
of the measured value over a selected time interval (1-60 seconds). The
mathematical transfer function is:

L+ L+ + 0+ .0

T

=A

Where: i = measurement reading
T = number of readings within the
specified time interval
A = average input value over the
specified time interval

To illustrate how this works, let's say that we want to have the average mea-
sured value shown over a 30-second period of time. There are typically 60
readings in a 30-second period. In this case then, our displayed average will
be the sum of the 60 readings (4520, let's say) divided by the number of
readings, 60:

4520 + 60 = 75.333 (average reading)

For our example, the indicator’s average reading over a 30-second period is
75.333. The average values are rounded to accommodate the indicator's
measurement resolution. This means that our example result might be dis-
played as 75.3 AVG. (When the time average computation is used, AVG is
shown on the display as the engineering units for the time average value.)

When time average is first used or reset, the display will show the average
reading up to the maximum number of readings in the specified time period.
In other words, using our example above, the display will first show the av-
erage of two readings, then the average of three readings, then the average of
four readings, etc.... continuing on to the average of 59 readings after which
the average shown is always made up of 60 readings.

Note that the displayed average is a running average. When the maximum

number of readings in the specified time interval is accumulated, the newest
reading is always added to the average while the oldest reading is discarded.
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The math option has a manual reset feature which is used to start the math
process anew. This is explained after the rate of change discussion below.

Rate of Change. Instead of averaging readings over a period of time as
explained in TIME AVERAGE above, the rate of change computation av-
erages the difference between consecutive readings over a selected time
interval (1-60 seconds) to yield the rate of change per minute or second.
The mathematical transfer function is:

(i, =)+ (i = i) + (i, = ip) + .00y, — L)
T

x F=R

Where: i = measurement reading
T = number of readings within the
specified time interval
F = normalizing factor (varies depending on
sec/min selection)
R = Rate of Change

To illustrate how this works, let's say that we want to have the measure-
ment rate of change shown over a 5-second interval, displayed in units per
second. There are typically 10 readings in a 5-second period. In this case
then, our displayed rate of change will be the sum of 10 difference readings
(33, let's say) divided by 10 readings multiplied by a normalizing factor
which happens to be 2:

33+ 10 x 2 = 6.6 (rate of change reading)

For our example, the indicator's average change over a 5-second period is
6.6. The average values are rounded to accommodate the indicator's
measurement resolution. For example, a computed value of "7.395" might
be displayed as 7.4 /SC. (For the rate of change value, /SC or /MN is shown
on the display as per second or per minute units respectively.)
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When rate of change is first used or reset, the value will reflect readings up
to the maximum number of readings in the specified time period. In other
words, using our example above, the display will first show the rate of
change over two readings, then the rate of change over three readings, then
the rate of change over four readings, etc... continuing on to the rate of
change over 9 readings after which the rate of change shown is always
made up from 10 readings.

Note that the displayed rate of change uses a running average. When the
maximum number of readings in the specified time interval is accumulated,
the newest reading is always added to the average while the oldest reading
is discarded.

The math option has a manual reset feature which is used to start the math
process anew. This is explained next.

Resetting the Math Option

A running math computation can be made to start anew at any time by man-
ually resetting it. With the indicator in the process mode, reset the math
function by pressing the two front panel arrow keys simultaneously. The
reset function is also available as a menu item when setting up the math
option.

Switching the Display Between Math Value and True Measured Value

When the math option is enabled and the indicator is in the process mode,
the display normally shows a value as determined by the math function you
selected. Press the ENT key to switch the display between the math pro-
cessed value and the true (unprocessed) measured value. Each press of the
ENT key will toggle the display to the alternate mode. (Math computa-
tions are not interrupted when toggling the display.)
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Follow these steps to program the math option:
STEP 1. Press PGM to enter program mode.

STEP 2. Press arrow keys as required to display MATH, then press ENT
key to open this menu item for programming.

STEP 3. The first item you will be prompted for is your choice of having
the math option enabled, disabled, or reset. This is represented by the
words ON, OFF, and RESET respectively. Initially, this option is disabled
so you will see OFF on the display when the MATH item is first opened for
programming. Press any arrow key to choose between ON, OFF, or
RESET. With your choice on display, press the ENT key to continue.

NOTE
Previous math programming is saved any time you disable the option
(select OFF). To re-enable the math, select ON, then press the ENT key
throughout the menu sequence.

STEP 4. If the option was disabled or reset, you will be given the next main
menu item for programming. If you enabled the option, the display
prompts you with one of the four math functions available: (1) MAX, (2)
MIN, (3) TIME AVG, or (4) RATE CHG. Press any arrow key to display
the math function you wish to use. Then press the ENT key to enter that
selection.

STEP 5. If MIN or MAX was entered, you will be given the next main
menu item for programming. If you entered TIME AVG or RATE CHG, the
display prompts you for a 2-digit time interval (in seconds)...

...YOu must set a number for each digit left to right as indicated by a blink-
ing digit to make up the time interval value-a valid interval is in the range
01-60. Press an arrow key to increment or decrement the blinking digit.
Once a number is chosen, press ENT key, then go on to the next blinking
digit and set a number for it. If a digit is already what you want it to be, just
press the ENT key and go on to the next digit. Continue on until all digits
are entered.
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STEP 6. If the rate of change function was selected, the display will show
ISEC or /IMIN (per second or per minute) after entering the time interval.
This is your prompt to select the rate of change units. Press any arrow key
to toggle to the alternate selection as required. With your /SEC or /MIN
choice on display, press the ENT key.

STEP 7. After entering the time interval digits or rate of change units, you
will be given a 2-second display message of MATHPASS or MATHFAIL,
then the next main menu item for programming:

® The MATHPASS message is given when a valid time interval is entered,
i.e., within the range 01-60.

* The MATHFAIL message is given when an invalid time interval is en-
tered, i.e., a value of zero or a value over 60.

Note that if the math option programming attempt fails, its previous pro-
gramming remains intact. Your math programming takes effect once your
indicator is in the process mode.

Using the Math Option with the Alarm and/or Analog Out-put
Option(s)

With the math option installed in your indicator, you can choose either the
math value or the true data as the basis for (1) alarm limit comparison and/
or (2) output scaling for the analog output option. As such, the menu
prompts for setting the alarm limits and enabling the analog output option
are as follows:

ALARM OPTION: Enable a limit by choosing...

HI DATA (a true data value equal to or greater than the limit value will
cause an alarm) or...

LO DATA (a true data value equal to or lesser than the limit value will
cause an alarm) or...
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HI MATH (a math value equal to or greater than the limit value will cause
an alarm) or...

LO MATH (a math value equal to or lesser than the limit value will cause
an alarm).

Note that limits are individually assigned as operating on math data or true
input data.

If the math option is turned off via menu programming, any alarm limit
operating on math is still compared 10 the last math value prior 10 being
turned off. For example if the math option is turned off with a math alarm
limit exceeded, that limit will still be in alarm even if the displayed data is
within the limit. If you turn the math option off, we suggest that you turn
off the math alarm limits, or else change the math alarm limits to data alarm
limits as required.

If the math card is removed, any alarm limit operating on math data is auto-
matically turned off. The programmed numerical value still remains but
the limit will be on data if tumed on.

ANALOG OUTPUT OPTION: Enable the analog output option by
choosing...

ON DATA—to scale the analog output on the true data value—or...
ON MATH—to scale the analog output on the math value.

If the math option is turned off via menu programming, the analog output,
if selected for math, will be at a fixed level as determined by the math value
prior to being disabled.

If the math card is removed, the analog output, if selected for math, will be
turned off automatically.

NOTES

(1) With the math card not installed in the indicator, the menu prompts for
the alarm and/or analog output options will be presented as described in the
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basic option programming instructions—in other words, no choices for
math or data are given.

(2) An input in overload is not a valid input for math processing since it
doesn't contribute to any math computation. However, if the input is in
overload, it is indicated as such on the display. In an overload condition, an
alarm limit assigned to math will default to data—an alarm may trip or un-
trip on overload depending on the HI/LO limit assignment and the polarity
of the overload. Similarly, the analog output scaling will default to data if
assigned for math—the output will go full scale, the direction depending on
the polarity of the overioad. When the input comes out of overload, math
processing picks up where it left off before the overload condition occurred.
The alarm option and/or the analog output option then operate on the math
or data selection as appropriate.

3.11 USING THE SERIAL OUTPUT OPTION
INTRODUCTION

The serial output option provides serial data transmission of the indicator’s
display data to any computer or peripheral device with an RS-232C or 20
mA current loop I/O port. A hardware watch dog circuit checks the serial
output operation continuously. Should the serial data flow be interrupted
due to a hardware or software fault, the system will restart itself automati-
cally.

Configure the serial output card to your application before use. Refer to
2.6.5 for configuration instructions.

The RS-232 data output is controlled by changing the state of the serial out-
put card's CTS line (see pinout diagram of connector in 2.6.5). Drive the
CTS line low 10 cease data transmission from the serial output card. Note
that partial transmission of the character may occur when CTS is driven
low, causing garbage to be received by the receiving device. If the CTS
line is brought high again within 1/2 second, transmission will continue
with the next character. If more than 1/2 second has passed, transmission
will resume at the first character of the current reading.
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Serial output data is transmitted in fixed format 15-character ASCII
packets. Each data packet is transmitted as follows:

* The first two characters are the tens and ones digits which form the de-
vice address (01 to 16—see serial output card configuration instruc-
tions).

¢ The third character is always a space.

* The following ten characters vary according to content (this is illustrated
below).

* The last two characters are the termination characters (see serial output
card configuration instructions).

LNORMAL DATA

Here's how normal data is output (datastream):

-«

READING #2
##bsddddddeectt##bsddddddeeett##bsddddddeeett... etc.
" READING#1 " READING#3

Where:

# = device address digit

b = space (blank)

s = polarity sign: positive (blank) or negative (-)
d = digit data (with embedded decimal point)

€ = engineering units character

t = terminator character
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| 01 234.56 KG(cr)(if) I...indicator #1 has a reading of 234.56 kilograms;
each reading is terminated with a CR/LF (carriage return/linefeed).

[ 14 -0.013 MV(sp)(cn) |...indicator #14 has a reading of -0.013 mV; each
reading is terminated with a space and CR.

| OVERLOAD DATA

Here's how overload data is output (datastream):

-
READING #2
#1bsOVERLOADbDIt##bsOVERLOADbui##bsOVERLOADDILL... eic.
READING #1 READING #3
Where:

# = device address digit

b = space (blank)

s = polarity sign: positive (blank) or negative (-)
t = terminator character

Example Data:

l 09 -OVERLOAD (sp)(lt)J...indicator #9 has a negative overload reading;
each reading is terminated with a space and LF (linefeed).

l 12 OVERLOAD (sp)(sp) ] ...indicator #12 has a positive overload
reading; each reading is terminated with two spaces.
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ALARM DATA T

Here's how alarm data is output (datastream):

¢
READING #2
##bALARMbabssti##bAL ARMbabsstt##bALARMbabsstt... etc.
READING #1 READING #3
Where:

# = device address digit
b = space (blank)

a = alarm number (1-4)
s = sense (HI or LO)

t = terminator character

Example Data:

| 16 ALARM 2 Hi(cr)(if) |...indicator #16 has a high alarm reading with
limit #2 exceeded; each reading is terminated with a carriage return/line
feed.

| 07 ALARM 1 LO(sp)(sp)] ...indicator #7 has a low alarm reading with
limit #1 exceeded; each reading is terminated with two spaces.

3.12 USING THE BCD OUTPUT OPTION

The BCD output option gives you BCD data of the indicator's display read-
out. This new output option requires no programming; thus, no special
BCD menu prompts are given with this option instatled.

To use the BCD option, just plug it in and connect to your BCD processor.
You will have to make a cable to interface the BCD output card to the
external device. A mating connector for the BCD output card is provided
for this purpose. Refer to 2.6.6 for details on installation and wiring.
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All output lines, except for DATA READY, are tri-state controlied. The
following summarizes operation of the BCD lines:

INPUT LINES:

TRI-STATE: Three active low inputs provide independent tri-state control
of portions of the data. These inputs can be tied together for tri-state con-
trol of all data output lines at once. They can also be used selectively in
conjunction with HOLD for data output in 8-bit bytes.

HOLD: This line, when low, holds the BCD data at its current value if the
data is also valid (DATA READY high). If the data is not valid when
HOLD goes low, the data will be held once the data is valid.

OUTPUT LINES:

DIGIT DATA: A single digit of data is represented by four lines with bina-
ry weighting of 8-4-2-1. A total of five digits of data (20 lines) is provided.
Data output is positive true logic.

+ POLARITY: This line indicates polarity of the data: high for positive
readings and low for negative readings.

OVERLOAD: This line, when high, indicates an input overload condition
(overrange or open thermocouple).

DATA READY: This line, when high, indicates that valid data is present
at the output lines.
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3.13 USING THE GROSS/NET SWITCH OPTION

The Gross/Net switch option allows you to instantly switch between the
gross measurement display (measurement with no deduction) and the net
measurement display (measurement with tare deduction/offset). Refer to
3.7 for the discussion on how the tare offset is programmed.

The Gross/Net option's front panel STEP key and LED indicators are
shown below. Press the STEP key to show the gross or net measurement
on the display readout as indicated by the lit LED.

NOTE
All option processing is based on the net value regardless of the Gross/Net
option display selection.

NET DISPLAY INDICATOR
GROSS DISPLAY INDICATOR

00 @

NET GROSS

STEP KEY

FIGURE 3-4. FRONT PANEL, GROSS/NET STEP KEY
AND LED INDICATORS

3.14 USING THE R CAL SWITCH OPTION

The R Cal (Resistor Calibration) option allows you to switch in a fixed pre-
cision resistor shunt across one leg of the bridge with a simple press of a
key. This shunt produces an electrical imbalance in the bridge which re-
sults in a display reading that can be considered equivalent to a known
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OPERATION

physical or mechanical load—use this reading as a reference for future
checks of calibration. You can also use the R Cal bridge imbalance as a
stimulus for 3-point calibration (refer to 3.4.4). However, for optimum
accuracy, we recommend that calibration be performed using actual forces
or weights.

To use the R Cal option, install a precision, wire-wound resistor (with a
temperature coefficient of 10 ppm/°C) onto screw terminals on the R Cal
option card. If not already done, you must also interconnect the R Cal card
to the main board input terminals. ‘See the drawing below for details on the
interconnection wiring and for the location of the screw terminals to which
the R Cal resistor is installed.

% CAL RESISTOR
ense

Main Board

The R Cal value (or actual resistor) is frequently supplied with the
transducer by the manufacturer. Occasionally, however, a user will have to
calculate the value of R Cal. If this is the case with you, calculate the R Cal
value using the following formula:

25000 x R

B et — (.,
R Cal ==z v (5xR)

Where: K = The transducer sensitivity at full scale (i.e., where full scale
sensitivity is 4 mV/V, use K = 4).

E = the electrical equivalent, % of full scale load desired for a
full scale readout (i.e., if a fully loaded transducer is to be
used as the full scale readout, then E = 100. Half loaded
as full scale readout, use E = 50).

R, = bridge resistance in ohms.
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Example

Let's say that K =4 mV/V, E = 40%, and R, = 350Q.

RCal = 25000 x 350

o (5 350)

R Cal -—8750000  _ 475
160

R Cal = 54687.5 — 175 = 54512.5Q

With the R Cal value computed, install a precision, wire-wound resistor
with that value (or one very close to it) across the R Cal resistor screw ter-
minals.

The R Cal option's front panel select key and LED indicator is shown be-
low. Press the RCAL key to switch in the R Cal resistor—the IN indicator
will light and the display readout will show the R Cal reading. Release the
RCAL key to revert to normal readings (IN indicator OFF).

R CAL INDICATOR

R CAL KEY

Press for R CAL reading
Release for normal reading

3-53



APPENDIX

General Specifications
Outline Drawings



DP87/DP88 GENERAL SPECIFICATIONS

Input Ranges, all models:

Range Sensitivity
1510 100 mV 1 pV/et .10 cts/mV
3010200 mV 2 pViet .05 ctsfmV
7510500 mV 5 uViet .02 cts/mV

-150 to 1000 mV 10 uVjet
Zeto Offset: Full Input Range

Accuracy:

0.01% of full scale range, +1 digit
Reference Operating
Conditions:

+10% line voltage, 25°C

12°C ambient temperature,

<80% RH non-condensing
Repeatability: +1 digit
Stability with Ambient
Temperature:

Zero 0.5uV/°C

Span  0.005% of rdg./°C
Stability with Time:

Zero: No measurable drift witime.

Span: 0.1% of reading per year
Noise Rejection:

NMRR260dB @ 50/60 Hz +.1 Hz

CMRR2120dB @ 50/60 Hz +.1 Hz
Input Impedance:

500MQ
Overload Protection (CMV):

Power lead to ground:

1500V dc or ac RMS

Input to ground:

270V dc or ac RMS

Across Inputs:

270V dc or ac RMS continuous

4-20 mA range: 80 mA

10-50 mA range: 200 mA
Ambient Operating Range:

Temperature: 0 to 50°C

Relative Humidity: 0 to 90%, non-

condensing
Storage Temperature:

-40 to0 65°C

.61 cts/mV

Input Connections:
Transducer: screw terminal blocks
AC Power: quick connect plug
DC Power: screw terminal blocks
Display:
8-digit, 14-segment alphanu-
meric LED; 0.54" digit height.
Also includes one negative (-)
LED at left of LED array.
Display Count Range:
+100,000 active counts
Point Update Rate:
2 readings per second
Case Construction:
Metal, black anodized, extruded
aluminum.
Reliability:
40,000 hours MTBF
Installation:
Panel Mounting from front,
secured at sides by clamps.
Size:
Model DP87:
Case: 67mm H x 136mm W x
250mm D
Bezel: 72mm H x 144mm W
Pnl. Cutout: 68mm H x 138mm W
Model DP88:
Case: 6Tmm H x 272mm W x
250mm D
Bezel: 72mm H x 280mm W
Pnl. Cutout: 68mm H x 274mm W
Weight (without options):
DP87: 1800 grams
DP88: 2800 grams
Warranty:
1 year
Power:
Jumper selectable ac power:
90 to 132V, 48 to 400 Hz
190 to 262V, 48 10 400 Hz
8.0 W typical (without options)
Jumper selectable dc power
option: 9 10 16V or 18 to 32V
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INDEX

A
Alarm checking, 3-29
Alarm data, 349
Alarm delay, 3-33-3.34
Alarm limits, 1-2, 3-29 (also see
Alarm option, programming)
Alarm message, 3-29
Alarm option, 1-2
configuring, 2-13-2-15
installing, 2-16-2-17
programming, 3-31-3-34
using, 3-29--3-30
with math option, 3-44-3-45
wiring, 2-17-2-19
Alarm relays:
contact rating of, 2-18
override of, 2-19
reset of, 2-18
using, 3-29-3-30
Analog Output option, 1-2
installing, 2-19-2-20
using, 3-34-3-37
with math option, 3-44-345
wiring, 2-20-2-21
Analog output calibration, 3-37-3-38
AUTOZERO, programming, 3-4,
3-27-3-29
Automatic reset, 3-29, 3-32
Average, 1-2, 3.38, 3-40

B
BCD Output option, 1-3
installing, 2-29-2-30

using, 3-49-3-50
wiring, 2-30

C

Calibration:

analog output, 3-37-3-38
conditions for, 3-15, 3-23
instrument, 3-23-3-25

resistor calibration (R CAL),
3.51-3-53

three-point, 3-10-3-14, 3-23, 3-25

Cancelling in mid-program, 3-6
COUNT-BY, programming, 34, 3-26-3-27

D

DC Power option, 1-3
installing, 2-10, 2-34--2-35
wiring, 2-4

Deadband (see Hysteresis)

Dead Zeroes, 3-12, 3-17

Delay (see Alarm delay)

Diagnostic messages, 1-4, 3-1-3.2

Disassembly instructions, 2-10-2-13

Display:
description of, 1-1, A-1
information shown on, 3-1-3-3
main menu, 3-4
stabilizing the, 3-26-3-27
terminating messages on the, 3-8

E

Excitation power supply, 1-1
wiring, 2-4, 2-6
setting voltage of, 2-7-2-8
errormessage, 3-3,3-11,3-12,3-13,
3-15

G

Gain range, 3-3, 3-8-3-10
Gross/Net Switch Option, 1-3, 2-9, 3-51

H
Hysteresis, 3-32-3-33

1
INST-CAL, programming, 3-23-3-25

M
Math option, 1-2
installing, 2-21-2-22
using, 3-38-3-46
with alarm and/or analog options,
344345
Meny, 1-1,34
(also see Programming, overview)
Millivolt meter, 3-9, 323, 3-26
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Mounting the indicator: T

panel, 2-1-2-2 Transducer:
rack, 2-2 , type accommodated, 1-1
hookup, 24-2-6
o setting up for the, 3-8-3-18
Options:
capacity of, 1-1 w
summary of, 1-2-1-3 Warranty service, 1-4
installation of, 2-9-2-10
P
Power:
applying, 3-1
connecting ac/dc, 2-3-24

Primary Display, 1-2, 3-8-3-18
switching on/off, 3-26

Programming, 1-1, 3-4-3-5
overview, 3-6-3-8

Program Lock-out Switch. 3-5

/)
Quitting in mid-program, 3-6

R

Relays (see Alarm relays)

Repair service, 1-4

Reset:
alarm, 2-18, 3-29-3-30, 3-32
math, 3-42

S
Secondary Display, 1-2, 3-18-3-23
Selftest. 1-3-14, 3-1-3-2
Serial Output option, 1-3
configuring, 2-23-2-26
installing, 2-26-2-28
using, 3-46-3-49
wiring, 2-28
SETUP, programming, (see Transducer,
setting up for the)
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