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Chapter 1 - Overview

CHAPTER 1 - OVERVIEW

A Brief Description of
the HI 1771 WS Weigh
Scale Module

NOTE:

This chapter provides an overview of the Weigh Scale
module.The Weigh Scale module (1771-WS) isan
intelligent 1/O module that reads values from indus-
try-standard strain-gage load cells. The module
accepts analog weight values directly from asingle
load cell or the sum of the values from two, three, or
four load cells connected through ajunction box.

You can use as many as eight load cells with the mod-
ule. You will need an external power supply for five
or more load cells.

The module receives block-transferred configuration

and calibration values from the PLC-5® datatable.
The module block-transfers the weight values and

other status values to a PLC-5® processor.

PLC-5%isa registered trademark of the Allen-Brad-
ley Corporation Inc.

The Weigh Scale module can work without Weigh
Scale Configuration software (interacting directly
with the PLC processor). However, we recommend
that you use the software to set up and maintain the
module.

You install Weigh Scale software on a personal com-
puter in a DH+ network with the PLC-5 processor. If
you are using RSLinx software as a man-machine-
interface (MMI), you can connect the personal com-
puter to the PL C processor with an Ethernet link. You
can then enter configuration and calibration valueson
easy-to-use screens.

1-1
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Personal Computer with

i
@ Weigh Scale Cofiguration Software

PLC-5 Processor Data Table

1/Q Image Table

About Hardy
Manuals
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Configuration/Calibration
Write Block
Series A = 33 words
Series B = 49 words

Status Read Block
Series A = 29 words
Series B = 64 words

Weigh Scale
Module
(1771-WS)

Junction
ox

A

A

Every Hardy Installation and Operation manual is
organized into easily referenced chapters, that are
almost always the same:

Chapter 1 - Provides an intro-
duction to the instrument and an
Overview of the equipment and
its capabilities.

Chapter 2 - Provides a complete
list of Specifications.

Chapter 3 - Contains informa-
tion needed to I nstall the HI
1771-WS. (both standard and
optional equipment)

Chapter 4 - Provides complete
hardware Configuration instruc-
tions for setting dip switches and
jumpers.

Chapter 5 - Pertainsto the firm-
ware/software Setup and prepa-
ration proceduresto calibrate and
operate the instrument.

Chapter 6 - Provides al Cali-
bration instructions.



Compatibility Issues

Compatibility with
Earlier Versions of
the Module

Chapter 1 - Overview

e Chapter 7 - Pertains to the
Operating Procedures of the
DI-803 TTS.

e Chapter 8 - Pertainsto the Trou-
bleshooting proceduresfor repair
of the instrument.

Hardy Instruments hopes that this manual meets your
needs for information and operation. All corrections
or suggestions for improvements of this manual are
welcome and can be sent to the Technical Publica-
tions Department or Customer Support Department at
Hardy Instruments Inc.

Compatibility involves previous releases of the mod-
ule, data table use as well as compatibility with 1/0O
chassis, remote termination panels, and processors.

A jumper setting (J1) you can change lets you config-
ure the module for Series A (single density) or Series
B (double density) operation. Functional modifica-
tions made to the Weigh Scale Module for Series

B do not affect how the module operatesin Series A
mode. You can complete any tasks you performed
using earlier versions of the module.

To configure the jJumper, see Chapter 3 of this manual.

If you set the jumper for Series B (double density)
operation:

*  You can now download setpoint, preact, and
deadband values to the module .

e The module compares weight data to the setpoint
and preact values. When the weight data reaches
the preact value, the module sets adiscrete bit in
the PLC input image table without a block-trans-
fer read.

»  Wenow return rate-of-change data in the block-
transfer-read data block.

. We also return all configuration datain the
block-transfer-read data block.

1-3
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Data Table Use

A separate change to the real-time sampling period
affects both new and old versions of the Weigh Scale
Module:

. When the PL C processor requests a block-trans-
fer read, the Weigh Scale Modul e responds only
if the real-time sampling period value has elapsed
since the last block-transfer read.

. When the data transfer occurs, the datain the
PLC datatable is the most recent information
processed by the module.

Communication between the module and the proces-
sor is bi-directional, using both block transfer reads
(BTRs) and block transfer writes (BTWS). The mod-
ule uses a byte in the output image table and abytein
the input image table. The module also requires an
areain the data table to store the block-transfer read
and write data.

I/0 image table use is an important factor in module
placement and addressing selection. We show the
modul€’s data table use in the following table.

Module
4 B = Compatible with 1771-A1B, A2B, A3B, A3b1l, A4B, 1771-AM1, -AM2 Chassis

Use of Data Table Compatibility
Input Output | Read- | Write- Addressing Chassis
Catalog .
Series Image Image Block Block
Number - :
Bits Bits Words | Words | 1240t | 1-slot | 2-slot
A (Single 8 8 29 33 Yes! R12 R23 B4
density)
1771-WS
B (Double 8 8 64 49 Yest R12 No B4
density)
1 Yes = Compatible without restriction
2 R1 = Restricted Compatibility; it cannot be in the same even/odd pair of slots with a 32-bit module
3 R2 = Restricted Compatibility; it cannot be in the same even/odd pair of slots (/O group) with a 16 -bit

1-4

You can place your 1771-WS module into any 1/0
module slot of the 1/O chassis.




I/O Chassis

Remote
Termination Panel

Processor

Capabilities of the
Weigh Scale Module

NOTE:

Chapter 1 - Overview

This module can only be used in 1771-A1B, A2B,
A3B, A3B1, A4B, -AM1, and -AM2 chassis.

The 1771-WS module is compatible with the 1771-
RT remote termination panel, which you must pur-
chase separately.

The HI 1771-WS module is compatible with 1785
PLC-5® processors.

*  Weight valuesin either pounds or kilograms

*  Weight valuesin both 16-bit integer and 32-bit
floating-point format

»  Theability to tare or zero the scale

»  Compatibility with 3mV/V and 2mV/V industry-
standard load cells and C2 Second-Generation-
Calibration load points

»  20-bit A/D conversion — providing 985,000
counts of displayed resolution over the 0-30mV
range

* 50msA/D conversion period

* A *weight-in-motion” status indication

«  WAVERSAVER® technol ogy to filter out
mechanical vibrations and noise from the weight
values

WAVERSAVER® isa registered trademark of Hardy
Instruments Inc.

» 3 waysto calibrate the module:
e Hard Cdlibration

* soft calibration — to minimize
the need for test weights when
used with load cells of known
sensitivity and range

«C2® calibration — to minimize the
need for test weights and elimi-
nate the need for manual entry of
values when used with C2 Sec-
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NOTE:

NOTE:

1-6

ond-Generation-Calibration load
points

C2® isaregistered trademark of Hardy Instruments
Inc.

* Non-volatile on-board flash memory — to store
calibration values

* Restoration of calibration values from PLC data
table to non-volatile on-board memory — lets
you to quickly switch the calibration valuesto
those of another scale, or to restore them after
replacing a module

«  Windows®-based (NT, 95, 98, Millennium and
2000) Weigh Scale Configuration software — to
provide configuration and calibration without
ladder logic programming software

*  On-board diagnostics

»  Setpoints, deadbands, and preacts — let you
download values to the module so that the mod-
ule can compare the scale to the setpoints without
waiting for the PLC processor to cycle through
Ladder logic that depends on block transfers

» Rate-of-change in weight data— based on user-
defined time units, evaluation period, and unit of
measure

»  Configuration data— lets you view configura-
tion data in the block-transfer read data block

Windows® isa registered trademark of the Microsoft
Corporation.
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CHAPTER 2 - SPECIFICATIONS

A Brief Description of
Chapter 2

Specifications for a
Standard HI 1771-WS
Weigh Scale Module

Modes of
Operation

Conversion Rate
Averages

Resolution

Input

Non-Linearity

Maximum Zero
Tolerance

WAVERSAVER®

Common-Mode
Rejection

Chapter 2 lists the specifications for the HI 1771-WS
Weigh Scale Module. Specifications are listed for the
standard instrument and for optional equipment. The
specifications listed are designed to assist in the
installation, operation and troubleshooting of the
instrument. All service personnel should be familiar
with this section before attempting an installation or
repair of thisinstrument.

Loca and Remote

20 updates per second
1-200 User Selectable in single increments

Displayed: 1:985,000 (@ 3 mV/V)
1:656,000 (@ 2 mV/V)
Internal: 1:1,048,576

Up to eight (4) 350 ohm Full Wheatstone Bridge,
Strain Gauge Load Sensorg/Cells (5 volt excitation)
on one vessel.

0.0040% of Full Scale

32766
User Selectable
e 750Hz
e 350Hz
e 1.00 Hz (Default)
e 050Hz
e 025Hz

100dB at or below 60 Hz
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Common-Mode
Voltage Range

Backplane Input
Voltage

Backplane Current
Load

Power

C2 Calibration
Input

Cable lengths

Load Cell
Excitation

C2 Calibration
Output

Software and
Operating System
Requirements

NOTE:

Environmental
Requirements

Temperature
Coefficient

Operating
Temperature
Range

Storage
Temperature
Range

2-2

2.5V DC maximum (with respect to earth ground)
Continuous 40.0 VDC Maximum
1.50 Amps at 5 VDC Maximum

+5VDC +/- 5%

Isolation from digital section 1000 VDC minimum.

1000 feet maximum of C2 authorized cable

10 VDC (+/- 5%) 1.5 W maximum.
Isolation from digital section 1000 VDC minimum

Isolation from digital section 1000 VDC minimum

«  Windows® 95/98/Millennium, NT/2000
 RSLogix™
« RSLinx™

Windows® is a registered trademark of the Microsoft
Corporation. RSLogix™ and RSLinx™ are trade-
marks of Rockwell Automation.

L ess than 0.005% of full scale per degree C for Cal-
LO and Cal-HI reference points

0° C to 60° C (32° F to 140° F)

-20° C t0 85° C (-4° F to 185° F)



Humidity Range

Approvals

Configuration
Software for
Windows

Default Parameters

Chapter 2 - Specifications

0-90% (non-condensing)

UL Certification
CSA Certification
CE Approval

User selectable from RS Logix 5 Software.

Table 2-1:

Parameter Default Setting
Tare Weight 0.0lbs
WAVERSAVER® 25Hz 4
Weight Units Ibs 0
Span Weight -1
Averages 100
Auto Zero Tracking Enabled NO 0
Tare Enabled YES 1
Auto Zero Disabled YES 1
Calibration Type HARD
Setpoint Mode 1& 2 Net (fixed)
Setpoint Value 1& 2 1.01lbs
Setpoint Deadband 1& 2 0.0lbs
Setpoint Preact 1& 2 0.51bs
Auto-zero Tolerance 10.0 Ibs
Motion Tolerance 3.01bs
Zero Tolerance 1000 Ibs
Rate of Change Time Base 10
Cal Year 0
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Table 2-1:
Parameter Default Setting
Cal Month 0
Cal Day 0
cd ID 0
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CHAPTER 3 - INSTALLATION

Installing the HI 1771-
WS Module

Preventing
Electrostatic
Discharge

WARNING

Preparing to Install
the Module

Setthe Jumper
for Single
Density or
Double
Density Mode

This chapter tells you how to install the Weigh Scale
module.

Electrostatic discharge can damage semiconductor
devicesinside this module if you touch backplane
connector pins or jumper pins. Guard against electro-
static damage by observing the following

warning:

ELECTROSTATIC DISCHARGE CAN
DEGRADE PERFORMANCE OR CAUSE PER-
MANENT DAMAGE. HANDLE THE MODULE
AS STATED BELOW:

e Wear an approved wrist-strap grounding device
when handling the module

e Touch agrounded object to rid yourself of elec-
trostatic charge before handling the module

. Handlethemodulefromthefront, away fromthe
backplane connector. Do not touch the backplane
connector pins

When you received the module, the J1 jumper was
configured for Series B or double density mode. (The
Series B modules have alabel on their side.) You can
set the jJumper for single density (Series A) or double
density (Series B) mode.

Sepl. Removethe four pan head screwsthat fas-
ten the module cover and module printed
circuit board to the module enclosure.

Sep2.  Carefully lift the cover for the board.

Step 3. Lift the printed circuit board out of the
enclosure.

Step 4.  Turn the printed circuit board over so that
the component side is facing up.

Sep5.  Locate the J1 Jumper. (See Fig. 3-1)
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3-2

FIG. 3-1J1JUMPER LOCATION/SERIES B

Step 6. Set the J1 Jumper for either Single Density
(Series A) or Double Density (Series B).
(SeeFig. 3-2)

Single Densily (Serias A)

Double Densily (Seras B)

e ——

FIG. 3-2SINGLE DENSITY & DOUBLE
DENSITY JUMPER SETTINGS

SELECTION FUNCTIONS

Single Density (Series A) Series A Functionality




Calculate the
Backplane
Current Load
for the 1/O
Chassis

Determine I/O

Chapter 3 - Installation

SELECTION FUNCTIONS

Double Density (Series B) | Series A Functionality plus:

. Use Setpoint Parameters

. Retrieve Rate-of -
Change values

. Verify Configuration
Data

Your module receives its power through the 1771 1/0
chassis backplane from the chassis power supply. The
maximum backplane current load of the moduleis
1.5A.

Add thisload to the loads of all other modulesin thel/
O chassis. Thistotal must not exceed the chassis
backplane or backplane power supply load specifica-
tion.

Your J1 jumper sel ection determines the addressing

Chassis mode of the Weigh Scale Module:
Addressing

Mode
If the jumper is The module is compatible with this addressing:
set for those

mode:* 1/2-slot 1-slot 2-slot
Single Density Yes Rack 1 Yes
Double Density Yes Yes No

* If the jumper is not present, the module is compatible with 1/2-slot, and 2-slot
addressing and defaults to Series A functionality

Determine the
Module
Locationinthe
I/O Chassis

When the J1 jumper is set for double density (Series B
& C) operation, the module is not compatible with
two-slot addressing.

The extreme left dlot isnot an 1/0 module dlot; it is
reserved for processors or adapter modules:

. If you are using -slot addressing, you can place
your module into any I/0O module dot of the 1/O
chassis.

. If you are using 1-slot addressing, do not place

the 1771-WS modul e into the same even/odd
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NOTE:

Determine
Remote
Termination
Panel Location

Plan for
Sufficient
Enclosure
Depth

Keying the I/O
Chassis for
your Module

Installing the Module

WARNING

34

module-slot pair with a 32-bit-density module.
This modul e uses the input image table and the
output image table.

. To minimize electrical noiseinterference, group
analog and low-voltage dc digital modul es away
from AC modules or high voltage DC digital
modules.

When using earlier versions of the module, if you are
using a version of the module earlier than Series B (or
a Series B module set for Series A mode) and are
using 2-dlot addressing, do not place the 1771-WS
modul e into the same 1/O group (even/odd module-
dot pair) with a 16-bit density module. this module
uses a byte in the input image table and a byte in the
output image table.

Place your 1771-RT remote termination panel in close

proximity to the module so that the distance is within

the length of the interconnect cables you choose:

e Thelength of the 1771-C6 cableis 1.8m (6 feet)

e Thelength of the 1771-C15 cable is 3.05m (10
feet)

The cable connector sticks out from the front of the

module. The enclosure must provide room for atotal
of 254 mm (10.0 inches) from the back-panel to the

connector.

For information about using the plastic keying clips
seeyour PLC 5 Users Guide.

Step 1.  Turn off the power to the I/O Chassis.
REMOVE POWER FROM THE HI 1771-WS 1/O
CHASSIS BACKPLANE AND DISCONNECT
THE CABLE FROM THE MODULE BEFORE
REMOVING OR INSTALLING AN I/O MODULE.
FAILURE TO REMOVE POWER FROM THE
BACKPLANE COULD CAUSE INJURY OR
EQUIPMENT DAMAGE DUE TO POSSIBLE
UNEXPECTED OPERATION.



European Union
Directive Compliance

EMC Directive

Low Voltage
Directive

Chapter 3 - Installation

FAILURE TO REMOVE POWER FROM THE
BACKPLANE COULD CAUSE MODULE DAM-
AGE, DEGRADATION OF PERFORMANCE,
OR INJURY.

Step 2. Place the module in the plastic tracks on
the top and bottom of the slot that guides
the module into position.

Sep 3. Do not force the moduleinto its backplane
connector. Apply firm, even pressure on
the module to seat it properly.

Step 4.  Snap the chassis latch over the top of the
module to secure it.

If this product is installed within the European Union
or EEA regions and has the CE mark, the following

regulations apply.

The Series B module is tested to meet Council Direc-
tive 89/336

Electromagnetic Compatibility (EMC) using atechni-
cal construction file and the following standards, in
whole or in part:

» EN 50081-2 EMC — Generic Emission Standard,
Part 2 — Industrial Environment

. EN 50082-2 EM C—Generic Immunity Standard,
Part 2 — Industrial Environment

The product described in this manual is intended for
useinan industrial environment.

The Series B moduleisalso designed to meet Council
Directive 73/23 Low Voltage, by applying the safety
requirements of EN 61131—-2 Programmable Control-
lers, Part 2 — Equipment Requirements and Tests.

For specific information that the above norm requires,

see the appropriate sections in this manual, as well as

the following Allen-Bradley publications:

. Industrial Automation Wiring and Grounding
Guidelines, publication 1770-4.1

» Guidelinesfor Handling Lithium Batteries, publi-
cation AG-5.4
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e Automation Systems Catalog, publication B112

Installing the Remote For the Weigh Scale Module, you must use the HI
;rlg_frflg;natlon Panel 1771-RT remote termination panel. The remote termi-

nation panels are designed for mounting on standard
DIN 1 or DIN 3 mounting rails. For mounting dimen-
sionssee Fig. 3-3 & 3-4.

i
[

— ST

(2.3")

FIG. 3-3MOUNTING DIMENSIONS FOR 1771-
RT REMOTE TERMINATION PANELS

sl
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Connecting the

Module to the Remote

Termination Panel

Connecting the
Junction Box to the
Remote Termination
Panel

Chapter 3 - Installation

1771XX-RT

75mm
(35"

J1-

looo]ooo]ooo)] é :
[ |

AN

89mm

(35"

FIG. 3-4 MOUNTING DIMENSIONS FOR

PANELS

1771XX-RT REMOTE TERMINATION

Usethe HI 1771XX-C6 or HI 1771XX-C10 cable to
connect the HI 1771-WS module to the RT.

You must provide a cable from the 1771 RT to the
Junction box. You must connect the conductors and
the shield to terminals as shown in Fig. 3-5.

EXC+

SEN: /[

SIG+

|
SiG-
SEN-

1771 RT B

Exc- |

Junction Box

co- |

|
I

C2+ \

© oo

SHD T

A -
»
To Load Cell

FIG. 3-5WIRING DIAGRAM FROM 1771 RT TO JUNCTION BOX

Grounding the Shield

On the cable from the junction box to thel771 RT,
connect the shield drain wire to the shield terminal on
the RT. All shield connections are internally con-
nected together in the RT so that only one wireis
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Indicator Lights

3-8

required to ground the entire remote termination
panel.

Ground the shield at only one end of the cable.
Because we don’t know whether you have the ability
to provide a good ground at the other end, we recom-
mend that you ground the RT by connecting awire
from the “SH” terminal on the RT to aground busin
the metal enclosure in which the remote termination
panel is mounted.

The front panel of the 1771-WS modul e contains two
bi-color indicators: ared/green RUN/FLT (fault) indi-
cator and ared/green CAL/COM indicator. (See Fig.
3-6)

/ Run/Fault
RUNFLT (|
cALCOM ()

O

=

FIG. 3-6 DIAGNOSTIC INDICATORS

\ Calibrate/Communication

*  Run/Fault - flashes green until the module has
passed its self check and has been successfully
calibrated and turns a steady green. If afault is
found initially or occurs later, it turns red.

e Cdlibrate/Communication - Flashes green when
doing block-transfers. The light flashesred in 1 -
second intervals during calibration. If EEPROM
fails, thelight flashes red at intervals shorter than
1 second.

At power-up, the module runs through an initial self-
diagnostic check. During this check, the RUN/FAULT
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indicator flashes green at arate of 5to 10 times a sec-
ond. This self-diagnostic check lasts from 2 to 30 sec-
onds, depending on the WAV ERSAVER sel ection; the
lower the frequency, the longer the time. When it
completesthis check satisfactorily, the RUN/FAULT
indicator becomes a steady green. However, if the
modul e does not have valid calibration data, the RUN/
FAULT indicator will flash green at arate of once a
second.

If afault isfound initially or occurs later, the RUN/
FLT indicator turns red.

The bottom indicator is the calibrate/communication
indicator.

Thisindicator flashes green when doing block-trans-
fers; it flashes red during calibration.
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CHAPTER 4 - SETUP

A Brief Description of
Chapter 4

NOTE:

Requirements

NOTE:

Installation of HI 1771-
AD Configuration
Software

Chapter 4 - Setup

All information contained in Chapter 4 pertains to
software settings (Local and Remote modes of opera-
tion) to prepare the module controller for calibration
and operation. Alternatives to these procedures
explicit or implied, contained in this section are not
recommended. It is very important that the user and
service personnel be familiar with the procedures con-
tained in this chapter, before going through the setup
procedures. The Setup procedures require, Rockwell
Automation RSLogix 5™ and Rockwell Automation
RSLinx™ or RSLinx™ Lite. The Local Mode of
Operation means the ModuleisinstalledinaPLC
Chassis and Remote M ode of Operation means the
Moduleisinstalled in a Remote Chassis.

RSLogix 5™ and RY_inx™ are trademarks of Rock-
well Automation.

Before installing the HI 1771-AD Configuration Soft-
ware or doing any setup of the module the following
requirements must be met:

e The module must beinstalled in the proper
slot depending on the series selected (A or
B). (See Chapter 3, “Determine the Module
Location in the 1/O Chassis’.)

» RSLogix & RSLinx must beinstalled on
your PC.

»  All cables and connectors are installed cor-
rectly with the connectors tightly fastened.

» A steady green Run/Fault light on the HI
1771-WS Module.

In the event you should encounter any problems with
the operation of the PLC or problems installing or
operating RSLogix or RSLinx, please consult your
Allen Bradley manual or contact your Allen Bradley
Customer Service representative for assistance.

Stepl.  The SETUP program copies the required
filesto your hard disk.
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Step 2. Run Windows NT/95/98/2000 and insert
the HI 1771-AD Configuration Software
Disk into your 3.5” floppy drive.

Step 3. Click on START.

Step4.  Click on Run.

Step 5. In the Run field type the command:
a:setup. If your floppy driveisdriveb
enter: b:setup.

Step 6. Pressthe Enter key.

Step 7. You can also use the Add/Remove Func-
tion in the Control Panel dialogue box.

* Click on Start

*  Movethe cursor to Settings.

*  Select Control Panel.

» Double click on the Add/Remove
Programsicon.

» Click onthe Install button.

Step 8.  The SETUP program will lead you
through the installation process.

NOTE: You can download a copy of the HI 1771-AD Config-
uration Software from our WWeb Ste: http://mww.har-
dyinst.com. Follow the instructions furnished on the
web site to install the software.

Power Check Step 1.  Check to see that thereis power to the
PLC and the module.
Step 2. If thereis power to the module, the Run/
Fault LED should belit. (SeeFig. 4-1) The
CAL/COM LED should be off.
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Selecting the HI 1771-

WS Module
Adding the Module Step 1.
to an Existing
System
Step 2.

Chapter 4 - Setup

FIG. 4-1LED'S

Load the RSL ogix 5 application by click-
ing on the RSLogix |Icon on the Windows
desktop or clicking on Start/Programs/
Rockwell Software/RSLogix.

Click on the arrow to the right of the
Offline pull down menu. (See Fig. 4-2) A
pull down menu appears.

OFFLIME

Go Online
Upload...

|

FIG. 4-2 OFFLINE PULL DOWN MENU/

Step 3.

CLICK ON UPLOAD
Click on Upload. The Upload display
appears. (See Fig. 4-3)
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Going to Online Programming State

"Searching far Offline Imags

Filename : Mo Matching File Faund! 1 match processor namme: ‘

—SELECT FILE to merge for dacumentation [hames, symbolz, descriptions, etc)
Onling Processar Information
Processor Mame: JT
Processor Type: PLCEAG Series B Rev

Station #: 2 Octal Lreate New File
Program Files : 3

DataFiles: 11 Upload Logic, Merge
Enhanced PLCS Infarmatiorn glth EKIS:TSQ F|LE'T i
Last Edi TimeStamp: N e

User Program Checksum : M4

Browse

Files Found “with tatching Online Processor Mame / Password
CAPROGRAM FILESY\ROCKWELL SOFTWAREYRSLOGI 5 ENGLISH\PROJECT RSP
C:A\PROGRAM FILES ELL SI 5L NG 10 iS5F

FIG. 4-3 UPLOAD DISPLAY/UPLOAD EXISTING LOGIC

Step4.  Click on the “Upload Logic, Merge with
Existing...... " button. The Uploading
Processor Image display appears. (SeeFig.
4-4) Then a prompt appears asking if you
want to go online. (See Fig. 4-5)

Uploading Processor Image

JT <- PLCSA S

Reading in Executable Files 236 / 237

Section; |i

FIG. 4-4 UPLOADING PROCESSOR IMAGE
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RSLogix 5 %] |

& Do wow warnk ba go Online?

FIG. 4-5 PROMPT TO GO ONLINE

Sep5. Click on Noif you do not want to go
Online. Click on Yesif you want to go
Online. After clicking Yesthe project is
loaded into RSL ogix. (See Fig. 4-6)

Sep 6.  Click on I/O Configuration and continue
to select the HI 1771-WS Module. Go to
Step 2 in the Setting up a New Project.
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ULE

" RSLogix 5 - J&t.rsp H=
File Edit View Search Comms Tools Window Help
IDSH|[&| & R[> o EIERE =A==
[FROGRAM [3] [NoFoue:  [o] T [+ 7% oo e M
Mo Edits il Forces Disabled il 5 _ _
Diiver, E_KT Mode: 20 || AP TUser {Bt £ TimeriCourter £ InputfOutput £ Compere ]
= 1
"o J&Lisp =1 3 55 aD 2 =] 3
153 Propst E( e = |
=23 Help
=0 Controler Foungs for 1771-WS/E moduls at rack 0, group 0, slot 0 =]
i § controller Propartice 2igh Seale Module, Sexies:B ] .
L ctot Block Transfer Write
rogegRar BiAtS Powrer up bit contralblock
Q10 Configuration H#:10 H2:5
L Remete 10 JE +F
=21 Pregram Files 0 15
B svso- Blnck Transfer Write
Lo LaDzE- confizure bit
BlOQ
=2 Data Fikes B
- B Cross Reference JDL
[ ©o-ouTRPUT
B - et First scam
[ s&- 8TATUS of laddey
or SFC
[0 Ba-BINARY o
[ T4- TiMER 51
[ ©5- cOUNTER Hu[i
[ R&- CONTROL
[ w7 - INTEGER —
[ F&- FLOAT Block Transfer Write
contralblock
[ M3 - 10CONFIG r
[ B10- I0CONFIG Block Transfer Write EN =]
=20 Ferae Files Modale Type  Genenic Block Transfer
[ co-outRUT Rark nng Wo—
- Group
L - INPUT Modle 0 IR — -
1T Cnsten Mata hilen fors = - TH] e s
4 & d File 2 [} L
For Help, press F1 2:0000 APP |READ 2

FIG. 4-6 UPLOADED PROJECT

Setting up a New Sep 1.
Project
Step 2.
Step 3.

4-6

Click on the File pull down menu, and
select New or click on the New Icon onthe
Tool Bar. (See Fig. 4-7) The Select Proces-
sor Type display appears. (See Fig. 4-8)
Configurethe Processor. For configuration
information check your RSLogix 5 “ Get-
ting Results Guide”.

Click on OK. The Project Display appears.
(SeeFig. 4-9)
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“H4' RSLogix 5 M= E3
e Yiew Comms JTools Window Help
IFECEEE R EE A= =]
e o] [foroce: ] [l == owm i
R
— l — E Node: 70 || L T\User {Bit { TimenCounter A inputiOulpul A Compare j

=

Driver: AB_KT-1

Create a new document

00000 [&FF [READ 4

FIG. 4-7 SELECTING A NEW PROJECT

Select Processor Type

Pracessar Name:IQMIX234
Platfarm: Frocessor: Series:

I emnarny: Cancel
] [rcsns o[ | (B =
Hel
Revision: IG _4;!'
Communication settings

Driver

Processor Node: Feply Timeout;

IAB_KT-1 vl |2 Dotal (=2 Wwiha Active.. | I'ID [Sec.]

Decimal]

FIG. 4-8 SELECTING PROCESSING TYPE/NAME
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g e e~y : _ e

Fiot Hl, pesa FI

FIG. 4-9 SELECTING 1/O CONFIGURATION

Step4.  Double Click on the 10 Configuration
Icon in the left hand screen. The I/O Con-
figuration - Chassis Table appears. (See
Fig. 4-10)

]1 10 Configuration - Chassis Table

¥ Shaw Mond /0 Rows
Rack ControlM et
MAME 140 Channel Chassziz Tppe Adapter | Inh He% Addhessing Node Rack Group | Span Comp
I—Thassis 1 Local 1771.41B (4 shots] | PLC-5A5 [ [ 1 5lat ] 0 0/0- 043
4

] 0]

FIG. 4-101/0 CONFIGURATION - CHASSISTABLE

Step 5.  Right click inthe Chassis Type Field. A
pull down menu appears. (See Fig. 4-11)
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Dizplay Ch

Delete Chassiz
Add Chazzis

Properties. ..

FIG. 4-11 SELECT DISPLAY CHASSIS

Step 6.

Click on Digplay Chassis. The Chassis
Chassis 1 display appears. (See Fig. 4-12)

|] chassis Chassis_1, Rack 0, Group 0 [_ o] =]

attached to PLE Untitled

R/5/5/C | Module Type | 170 Points | Description |
0/0/0/0

0/140/0

0/2/0/0

Lalra|— 1o

0/3/0/0

Step 7.

Step 8.

FIG. 4-12 CHASSISDISPLAY

Right click in the Module Type cell for the
dot containing the HI 1771-WS module. A
menu appears. (See Fig. 4-13)

[nsert b odule

Chazziz Properties. ..

FIG. 4-13INSERT MODULE

Click on Insert Module. The Edit Module
display appears. (See Fig. 4-14)
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Edit Module <]
tModule Type |
Moduie Type 1771-02L - 024w Bpt Contact Output 5
™ Discrete 1771-FD - FID Contral
" Analog 1771-(34 - Stepper Mator Positioner
& Al 1771-08 - Linear Postioning Module

Search: I

1771-0C - Servo Positioning Assembly

1771-0RD - Quad Rate/Count Module

1771-5DM - Devicehet Scanner Module

1771-5IM - Bpt Dizcrete 1/0 Simulator

1771-5M - Sub 1/0 Scanner

1771-5M/B - Sub 1/0 Scanner, Series B

1771-5F1 - Protocol Interface Module

1771-TCM - Temperature Contral Module
1771-TCMAE - Temperature Control Module Series B
1771-TCMAC - Temperature Control Module Series C
1771-TCMAD - Temperature Control Module Series D

177145 - W

1771-WHELC - Wem High Speed Counter
igh 5

le Module
igh Scale Module

Ok [: I Cancel A pEly Help

FIG. 4-14EDIT MODULE DISPLAY/ALL MODULESDISPLAYED

Step 9.

Scroll down until you find the 1771-WS/B
- Weigh Scale Module, SeriesB (or A).
Click on the 1771 Weigh Scale Module to
highlight the selection. Click on OK. The
modul e type now appearsin the Module
type cell you selected. In our example we
used Slot 0. (See Fig. 4-15)

|| chassis Chassis_1, Rack 0, Group 0 [_ O] %]
Attached ta PLC Untitled
Slat| R/GAS/C | Module Type | 140 Paints | Descri
0 |0/0/0/0 @1771-wWS/AB |0 Weigh Scale Mo
1 |041/0/0
2 [0/2/0/0
3 |043/0/0
41| I

FIG. 4-15 CHASSIS_1/SELECTED MODULE

4-10
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Step 10.  Right click in the Module Type cell. A
menu appears. Click on Display Module.
(See Fig. 4-16) The Enter Module
Addresses display appears. (See Fig. 4-17)

: Dizplay Module

Delete Module

Chazziz Properties. .

FIG. 4-16 SELECT DISPLAY MODULE

Enter Module Addresses E
Internal Mame | Dezcription | Address | Required?
1 |BTRContral Block. Tranzfer Read caontrol block. Required
2 |BTwContral Block. Tranzfer Write control black Required
3 |InputData Read data block Required
_ 4 |OutputData wirite data block. Required
5 |Configure Block. Tranzfer "Wiite configure bit Optional

Quto-F’ick[ |

FIG. 4-17 MODULE ADDRESSDISPLAY/SELECT AUTO-PICK
Step 11.  Click on the Auto-Pick button. The

addresses appear in the address column.
(SeeFig. 4-18)
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Enter Module Addresses E
Internal Name | Drezcription | Addiess | Requied? |
_ 1 |BTRCantrol Block Transfer Read contral black  BT3:0 Required
_ 2 |BTwContral Block Transfer Wiite control block, | BTS:1 Required
_ 3 |lnputData Read data block HI0:0 Required
4 |OutputData Wiike data block, H10:E4 Required
5 | Configure Block. Transfer ‘Wiite configure bit - B11/0 Optional

Daone [; |

FIG. 4-18 MODULE ADDRESSDISPLAY WITH ADDRESSES

CAUTION:

4-12

Step 12.  Click on the Done button to accept the
address entries. The HI 1771-WS Weigh
Scale Module Main Menu appears. (See
Fig. 4-19)

Step 13.  Click on the Insert Ladder Rungs button.
The Select Program File for Rung Inser-
tion dialog box appears. (See Fig. 4-20)

Step 14.  Select where you want the Rungsto go.

WHEN SELECTING WHICH FILE INWHICHTO
INSERT THE RUNGS, MAKE ABSOLUTELY
SURE THAT IT IS A FILE THAT RUNS IN A
NORMAL SCAN OF THE PROGRAM, OR
THAT IN ADDITION TO INSERTING THE
RUNGS, THE PROGRAM IS MODIFIED TO
INSURE THE FILE WITH THE ADDED RUNGS
IS INCLUDED IN THE PROGRAM SCAN.
BLOCK TRANSFERS TO THE ASSOCIATED
MODULE, ALREADY IN THE PROGRAM,
SHOULD BE DISABLED WHILE RUNNING
THE CONFIGURATION SOFTWARE. THIS
WILL ELIMINATE ANY INTERFERENCE
WHILE RUNNING THE CONFIGURATION
SOFTWARE.
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{ 1771WS/B at RGS 0/00 (O]

Module: 1771-w5/B Type: ‘Weigh Scale Module, Series:B Clase |
PLC: Untitled RAG/S: 0/0/0

[P p— I Calibrate... | Aceept Edits |

General | Configurationl Calibration Statusl Calibration Datal Setpointz | Rate Of Change

Cweight | Fawernllp | |mwalid Zero Tolerance
Gross: ID'DDDDDD Ka | [l [ata | Beal-lime Fenod Errar
Met [oooooon kg R R

| [k mtiar Trare Wwhile Moving

Zero While Moving

|

| Tare Successful |
| Zerm Sucsessiull | Trvalidiotion Toleranze

|

|

=
F

Revisior: I | [recimal Ermar Wver Hange
Series: I |Bad S ample yalle Inder Bange
EEEREH
wieight Symbol Drescription
Gross
et
Gross M5'W
Gross L5W
MNet M5
Mek LS

FIG. 4-19HI 1771-WSMODULE MAIN MENU

Select Program File For Rung Insertion E

At Rung Murmber: IU m

Mame | File |Type | Debugl Fungs | Size I Elems I Cancel |
1 S5 Mo 1 [ 4
Create Mew |

Description:

FIG. 4-20 SELECT PROGRAM FILE FOR RUNG INSERTION

Step 15.  Click on OK. The Main Menu reappears.
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Step 16.  The Module Setup iscompl ete and the unit
isready to Configure.

4-14
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General Status

Weight (Gross and

Net)

Firmware
(Revision and
Series)

Power Up

New Data

Sample Period

In Motion

Tare Successful

Zero Successful

Decimal Error

The gross weight and net weight values are displayed
from the last upload. They are not real-time values.

The firmware revision and series (ASCII) are dis-
played in these fields.

If thisbit is set, it indicates that the module has gone
thru a power-up or reset since it last received a block-
transfer write.

If thisbit is set, it indicates that the status block data
has been updated by the module since the last block-
transfer read.

Thisbit isset if aninvalid value was entered for the
real-time sampl e period.

If thisbitisset, it indicates that the scaleisin motion.
Thisis based on the in-motion tolerance value which
is set on the Configuration tabbed dialog.

Thisbit is set when the tare function was successfully
completed. If it is not set, either the tare function is
not active, the scaleisin motion, or the tare function
was not successfully completed.

Thishbit is set when the zero function was successfully
completed. If thisbit is not set, either the zero func-
tion is not active, the scaleisin motion, or the zero
function was not successfully completed.

Thisbitissetif aninvalid value was entered for the
decimal point location.
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Bad Sample Value

EEPROM

Invalid Zero
Tolerance

Real-Time Period
Error

WAVERSAVER

Error

Tare While Moving

Zero While Moving

Invalid Motion
Tolerance

Over Range

Under Range

Configuration

Thisbitisset if aninvalid value was entered for the
number of samples.

Thisbit isset if an unsuccessful writeto EEPROM is
detected.

Thishitissetif aninvalid value was entered for zero
tolerance on the Configuration tabbed dial og.

If this bit is set, areal-time sample period has passed
without a block-transfer read.

Thishitisset if multiple WAVERSAVER selection
bits are on.

Thisbit isset if the tare function is active and the
scale isin motion.

Thisbit is set if the zero function is active and the
scale isin motion.

This bit is set when an invalid value was entered for
in-motion tolerance, which is set on the Configuration
tabbed dialog.

Thisbitisset if theinput signal differential is greater
than can be measured accurately.

Thisbitisset if theinput signal differential is more
negative than can be measured accurately.

On the configuration dialog, you are given several
configuration selections to establish. However, the
selections do not take effect until you download the
selections to the PLC-5 data table. They do not con-
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Module: 17714578
PLC: John3

Inzert
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trol the PLC-5 datatable valuesin rea-time. (See Fig.
5-1)

- [O] ]

Type: Weigh Scale Module, Series:B Close |

R/G/S: 0/0/0 - -
Ladder Fungs | Calibrate... | Accept Edits |

Description: IW'eigh Scale

General Configuration | Calibration Statusl Calibration Datal Setpointsl Rate Of Ehangel

Units: | Lb | WalERSAYER: I?.EDHZ 'l Tare Enable |

Digits to Right of Diecimal
In-motion T alerance:

Zero Talerance:

Moving Average Sample Size: |1 :I
Real-Time 5ampling penod: ID.25 ﬂ

Module, SeresB Eance] Edits |

Fairt: |1 :I Zero Enable |
ID_B— Lb Auto-Zero
|1 5 e |

wieight Symbol | Description
Gross
Met
Gross MSW
Gross L5W
R
et LShw
FIG. 5-1 CONFIGURE DISPLAY
NOTE: All valuesin thefields are for illustration only and do
not reflect areal project. Your values will vary from
this example.

Units Select either Lb. or Kg. to configure the unit of
weight. This selection must match the units of the cal-
ibration weight at the time of calibration.

WAVERSAVER The Weigh Scale module includes a proprietary tech-

nology called WAV ERSAVER that reduces the effect
of noise or excess vibration in the weight signal.
WAVERSAVER rejects all variationsin the weight
signal above the minimum (or cutoff) noise frequency
you set for your application. Select the minimum
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Digits to the Right
of Decimal Point

CAUTION:

54

In-motion
Tolerance

noise frequency (or frequency rejection level) for
your application. Only changes of weight at frequen-
cies below the level you select will be reflected in the
value passed on in the status block as the weight
value. This frequency rejection eliminates process
noise and causes a more stable reading. However, a
lower frequency rejection level causes alonger delay
in updating the weight values.

Select the number of digits to the right of the decimal
point (0 thru 6). This value will apply to all weight
integer values. When you enter calibration or setpoint
weights, you can enter only as many digitsto the right
of the decimal point as this setting specifies.

WHEN YOU CHANGE THE DECIMAL POINT
LOCATION, CALIBRATION WEIGHT VALUES
ARE NOT AUTOMATICALLY ADJUSTED. YOU
MUST RECALIBRATE THE SCALE. FAILURE
TO RECALIBRATE THE SCALE WILL
RESULT IN GROSS AND NET WEIGHT DIS-
PLAYS BEING INCORRECT BY A FACTOR OF
WHATEVER YOU CHANGED THE DECIMAL
LOCATION TO.

Select the in-motion tolerance value (0 thru 999999).
This value is weighted by your selections for unit of
weight (Lb. or Kg.) and the number of digitsto the
right of the decimal place. The in-motion tolerance
value defines the weight change that will trigger the
in-motion flag to be set. Asthe module operates, it
repeatedly reads the signals from the load cell(s) and
calculates the weight value. When you change the
weight on the scale, the scale requires alittle time to
stabilize at the new reading, since changing a weight
can cause the scale to swing or vibrate dightly. If you
tried to zero (or tare) the scale while it was still mov-
ing, the zero or tare value would be inaccurate.

The module determines when the scale isin motion,
and will not alow you to zero or tare the scale while



Zero Tolerance

CAUTION:

Moving Average
Sample Size

Chapter 5 - Configuration

the scale is moving. You can specify the amount of
weight change the module uses to decide if the scale
is moving. When the modul e senses scale motion, it
disregards certain functions when scale motion
exceeds the parameters you set.

Select the zero tolerance value (0 thru 999999). This
value isweighted by your selections for weight (Lb.
or Kg.) and the number of digitsto the right of the
decimal point. The zero tolerance value defines a
range of weights over which amanual or auto-zerois
permitted. The zero point of ascale may vary slightly
from what it was when the scale was calibrated (the
calibrated zero point) due to causes such as:

* -Mechanica wear
e -Material buildup
‘Temperature variations

You can use auto-zero and manual zero to compensate
for normal variations without recalibrating the scale.

IF THE VARIATION FROM THE CALIBRATION
ZERO POINT GROWS TOO LARGE, IT MAY
BE AN INDICATION OF A SERIOUS PROB-
LEM WITH THE SCALE. UNLESS YOU IDEN-
TIFY AND CORRECT THE PROBLEM, YOU
MAY NOT BE ABLE TO OBTAIN ACCURATE
WEIGHT MEASUREMENTS.

Select the number of samples used in calculating the
moving average of the current weight value (1 thru
200). Since the A/D conversion takes 50ms, the
weight is sampled every 50ms. After each sample, the
averageis calculated based on the last number of sam-
ples asyou have specified. For example, if you set the
moving average sample size to 10, each reading is
added to the previous 9 readings and the sum divided
by 10 to determine the current weight.

Moving Average Sample Size settingScal e Response
55



HI 1771-WS WEIGH SCALE MODULE
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Tare Enable

Zero Enable

Auto-Zero

Larger sample sizeSlower response to weight
changes.More accurate reading (noise and variation
may be reduced when more samples are averaged)
Smaller sample sizeFaster response to weight
changes.L ess accurate reading (noise and variation
may increase when less samples are averaged)
Real-Time Sampling Period

Select the real -time sampling period for controlling
the period at which the module places new weight
valuesinto the read block. Enter the period valuein
seconds, between 0.05 and 10.00 in increments of
0.05 seconds. If a block-transfer read is not executed
within areal-time sampling period, the real-time sam-
ple period BTR time-out bit in the status block is
turned on. If asecond BTR is executed within areal-
time sample period, you will see that the new-data bit
in the status block turned off. Thistells you that the
valuesyou just read in that block transfer have not
been updated since the previous block transfer read.

Use the tare-enabl e selection if you want to set the
tare value equal to the grossweight, resulting in azero
value for the net weight. This can only happen when
the scale isnot in motion. If the scaleisin motion
while attempting to set tare, the “attempt to set tare
whilein motion” error bit in the status block is turned
on.

Use the zero-enable selection if you want to set the
gross weight value to zero. This can only happen
when the scale is not in motion and the gross weight
(the absolute value of the zero offset from the calibra-
tion zero point) iswithin zero tolerance. If the scaleis
in motion while attempting to zero the gross weight,
the “attempt to zero whilein motion” error bit in the
status block is turned on.

Auto-zero tracking lets a scale automatically compen-
sate for small variations at the zero point of the scale.
These variations may be caused by slight material

buildup on the scale platform or vessel, or by temper-



Configuring Rate-of-
Change

Saving Configuration
Changes
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ature fluctuations near the scale. If you select auto-
zero “on”, whenever the weight on the scale (the
absol ute value of the zero offset from the calibration
zero point) iswithin zero tolerance and the scaleis not
in motion, the gross weight will be set to zero.

For the scale to be considered not in motion, it must
be motionless for:
1s + (moving average sample size + 1)(0.05s)

For example, if:

Zero tolerance =5 1b.

Moving average sasmple size= 10
Auto-zero tracking = ON

Weight is between -5 Ib. and +5 |b.
Scale ismotionless for 1.55 seconds
Then gross weight = zero

The rate-of-change represents the rate-of-change in
weight as measured by the module. Thiscalculationis
based on three parameters:

. Weight Description—defines the unit of mea-
sure for weight in rate-of-change calculations.
Valid values for weight descriptions are;

e —0=kilograms
e —1=pounds

. Time units—unit of measure for timein rate-

of-change calculations. Valid values for time

units are;
¢ —0=seconds
¢ —1=minutes

e —2=hours

. Evaluation Period—the time over which a
rate-of -change calculations are made. Valid val-
ues for evaluation periods are 1 millisecond-
32.767 seconds.

Configuration changes that are made when the mod-
uleisnot in calibration mode are saved to non-volatile
memory when the save flag in the block transfer is set.
If thisflag is not set, the values reside in volatile, run-
time memory until you reset or power up the module.
At thistime, the values are initialized to their previ-
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Verifying
Configuration Data

5-8

oudly stored values. To set the save flag, you must edit
your ladder logic code.

If you have configured the module for double density
mode, the module returns configuration parametersin
the block transfer read data block. To configure the
modul e for double density mode, see Chapter 3 of this
manual. Words 48-63 store the configuration parame-
ter values. For a complete list of the block-transfer
read data block, see Chapter 7 of this manual.
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CHAPTER 6 - CALIBRATION

Module Calibration

The Weigh Scale modul e uses three different types of
calibration. Select the type of calibration that is best

suited for your application.

Calibration Method
Type

Hard CAL Traditional Calibration physi-
cally measuring low and high
weights

Soft CAL Entering sensitivity and resis-
tance values for each load cell

c2® cAL Automatically uploading sen-
sitivity and resistance values
from Hardy Instruments C2
Load sensors.

Before you can calibrate the HI 1771-WS module,

you must configure the module. You will also need

the material and information as show in the table
below:

To perform this type of

You will need

Hard CAL

An accurate, known weight that is => 80% of
the maximum scale capacity to use as the
high weight.

Soft CAL

The actual sensitivity and output resistance
values for each load cell in your scale (from
the manufacturer’s specifications or the load
cell certificate)

Note: Normalized or averaged data will result in
an inaccurate calibration. Contact the load cell
manufacturer for exact data.

C2 CAL

Hardy Instruments’ C2 load sensors.

6-1




HI 1771-WS WEIGH SCALE MODULE

Which type of
calibration is best
for your
application?

C2 Calibration

Hard
Calibration

Soft
Calibration

WARNING

Achieving the
Best
Calibration
Accuracy

C2 Calibration
Procedures

6-2

C2 calibration is the easiest of the three calibration
types, since only one test weight (which can be zero)
isrequired. C2 calibration requiresthat you use Hardy
Instruments’, certified load sensors.

Hard calibration requires two or three accurate,
known test weights. You can use hard calibration on
any manufacturer’sload cells. You do not need to
know the sensitivity and output resistance for your
load cells.

Soft calibration requires only onetest weight. You can
use soft calibration on some manufacturer’s load
cells. You need to know the sensitivity and output
resistance for all your load cells. Contact the Load
Cell manufacturer for actual values.

IF ACTUAL TESTED VALUES ARE NOT USED
THE CALIBRATION WILL BE INCORRECT.

If you are using only a portion of your scale's range,
you can achieve the greatest calibration accuracy by:

e Performing a hard calibration
e Choosing low, middle, and high test weights that
cover the operating portion of your scale's range.

For example, if you are using a 10,000 Ib. scale, but
use it in the range of 2000 to 5000 Ib., you could use
test weights of 2000, 3500, and 5000 Ib.

Sepl. OntheHl 1771-WS Module display, click
on the Configuration tab. (See Fig. 6-1)
The configuration display appears. (See
Fig. 6-2)

Sep 2.  Click on the Calibrate Button. The Cali-
bration Display appears. (See Fig. 6-3)
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+ 1771-WS/B at RGS 0/0/0

[weigh Scale Module, Seres:B

1+ 1771 WS/B at RGS 0/0/0

FIG. 6-2SELECTING CALIBRATE BUTTON
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Cal Date (MM/DDAY)  [12/21/00

Calibration |D IDEMD Enter Cal Mode |

Calibration Type: |W 'I = EET——
= Seaent LalEratin valies |
Mumber of Load S ensors: I‘I |

Module Statu

Statuz: IModule niot in Calibration Mode Stability Test |

Action: IEnter Drate. |0, Tywpe, Number of load sensors. then Enter Cal Mode

IMNFO: Restore completed successfully il
Restaring.....

INFO: Restore completed successfully

Rastarinn ﬂ

FIG. 6-3 CALIBRATION DISPLAY/SELECTING ENTER CALIBRATE

MODE

Step 3.  Enter the calibration date (MM/DD/YY)

in the Cal Datefield.

Sep4. IntheCalibration ID field, enter an ID that
you have selected to indicate who per-
formed the calibration. The ID can be as
many as four alpha-numeric characters or

spaces.

Sep5. Inthe Calibration Type field, use the pull-
down list and select “ C2". The C2 Calibra-
tion display appears. (See Fig. 6-5)
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Cal. Date (MDD AY) |1 2421400 [lzze |
Calibration |D DEMO i :

Exit Cal Mode

Calibration Type: Ca-Cal

J. Accept Calibration Values |
MHumnber of Load Sensors: |1 :|I
Reference weight: ID-DD ACCBDtE |

M odule Statu

Status: IMDduIe in Calibration Mode

Sifatlit e st |

Action: IEnter weight and accept value

FIG.6-4 C2CALIBRATION DISPLAY

Step 6.

Step 7.

Step 8.

Step 9.

In the Number of Load Cellsfield, enter
the number of load cellsthat you are using.
Click the Enter Cal Mode button. This
enables the parameter fields for C2 cali-
bration and triggers the “ Read |oad point
datain C2 Cal Mode” command, which
should be indicated in the information
window.

Place a calibration weight (the weight can
be zero) on the scale. Enter the value of
this calibration weight in the Reference
weight field.

Thisisthe only calibration weight used.
Thisweight could be any weight from 0
thru the maximum. If the exact weight on
the scale is not known, you can enter an
approximation. Even if the total weight is
incorrect, net changes in weight should be
within the tolerances of C2 calibration if
the weighing system isinstalled properly.
Entering an approximation can minimize
downtime when aload cell must be

6-5



HI 1771-WS WEIGH SCALE MODULE

Hard Calibration
Procedures

6-6

Step 10.

Step 11.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

replaced and the scale tank is not empty.

However, if you do enter an approxima-
tion, you should recalibrate later when you
have the opportunity to use a known
weight.

Click the Accept button for the Reference
weight. After 12 to 15 seconds, you will
see amessage telling you the Reference
weight has been accepted.

Click the Accept Values button to store the
values in the modul €'s non-volatile mem-
ory.

Onthe HI 1771-WS Module display, click
on the Configuration tab. (See Fig. 6-1)
The configuration display appears. (See
Fig. 6-2)

Click on the Calibrate Button. The Cali-
bration Display appears. (See Fig. 6-3)
Enter the calibration date (MM/DD/YY)
inthe Ca Date field.

Inthe Cdlibration ID field, enter an 1D that
you have selected to indicate who per-
formed the calibration. The ID can be as
many as four alpha-numeric characters or
spaces.

In the Calibration Type field, use the pull-
down list and select “Hard”.

Click the Enter Cal Mode button. This
enables the parameter fields for hard cali-
bration. (See Fig. 6-3) The Hard Calibra-
tion display appears. (See Fig. 6-4)
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Cal Date MDD |12£2‘I A00 Elaze |
Calibration [0 IDEMD | vt Cal s i
Calibration Type: IHard-CaI 'I
= Accept CalibrationMaIues |
Mumber of Load Sensars: I'I = Ly
Low calibration weight [£era) ID.EIU Accept |
High calibratiot weight [Span) 00,00 Aore |
X pt

Midpaint Linearization weight:
[optional] IEI.DEI Accept |

Module Statuz

Status: [Module in Calibration Mods

Statalit Test |

Action: IEnter Low weight [Zero) and accept the walue

INFO: ADC count: 250962
INFO: ADC countz 250362
INFO: ADC count: 250962

2]
5

FIG. 6-5HARD CALIBRATION DISPLAY

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Place alow calibration weight (the weight
can be zero) on the scale. Enter the value
of this calibration weight in the Low cali-
bration weight field.

Click the Accept button for the Low cali-
bration weight. After 12 to 15 seconds,
you will see amessage telling you the low
calibration weight has been accepted.
This step isoptional since you are not
required to enter a midpoint lineariza-
tion weight. Place amidpoint linearization
calibration weight on the scale, and enter
itsvalue in the appropriate field on the dia-
log.

Click Accept for the Midpoint lineariza-
tion weight. You will see amessagein 12
to 15 seconds telling you that this weight
has been accepted.

Place the high calibration weight on the
scale. We recommend that you select a
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high calibration weight value that is 80 to
100% of the scale capacity. Enter thevalue
of the weight in the appropriate field on
the dialog.

Step 12.  Click Accept for the High calibration
weight. You will seeamessagein 12to 15
seconds telling you that this weight has
been accepted.

Step 13.  Click the Accept Values button to store the
values in the modul €'s non-volatile mem-

ory.
Restore Calibration The WS module always saves the last successful cali-
Procedures bration to its non-volatile memory. When you want to

replace an existing WS module with a new one with-
out calibrating the module, you can restore a previ-
ously saved calibration. You can also restore a
calibration when you want to use the previously saved
calibration instead of one you are currently working
on, or to replace calibration data from a failed mod-
ule.

CAUTION: YOU SHOULD ONLY RESTORE A CALIBRA-
TION AS A SHORT-TERM SOLUTION FOR
REPLACING A FAILED MODULE. WEIGHT
READINGS OBTAINED FROM A MODULE
WHOSE CALIBRATION WAS RESTORED
FROM ANOTHER MODULE MAY NOT BE AS
ACCURATE AS READINGS FROM THE ORIG-
INAL MODULE. AFTER YOU HAVE
REPLACED THE FAILED MODULE, RECALI-
BRATE IT AS SOON AS POSSIBLE.

Stepl. OntheHI 1771-WS Module display, click
on the Configuration tab. (See Fig. 6-1)
The configuration display appears. (See
Fig. 6-2)

Step 2. Click on the Calibrate Button. The Cali-
bration Display appears. (See Fig. 6-3)

Step 3.  Enter the calibration date (MM/DD/YY)
inthe Ca Date field.

Step4.  IntheCalibration ID field, enter an ID that
you have selected to indicate who per-
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Read the Internal
Resistance Value

Step 5.

Step 6.
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formed the calibration. The ID can be as
many as four alpha-numeric characters or
spaces.

In the Calibration Type field, use the pull-
down list and select Restore.

Click Accept and then Accept Valuesto
restore the values of the last successful
calibration to the modul€e's non-volatile
memory.

To isolate problems with the module, or with the
external load cells or wiring, you can read the WS
modul€’s internal resistance. During factory testing
and calibration, the module is set to read the value of
an internal resistor. This resistance is stored in the
modul€’s non-volatile RAM.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Onthe HI 1771-WS Module display, click
on the Configuration tab. (See Fig. 6-1)
The configuration display appears. (See
Fig. 6-2)

Click on the Calibrate Button. The Cali-
bration Display appears. (See Fig. 6-3)

Click the Cdlibrate button on the module
configuration screen. The calibration dia-
log will appear.

Enter the calibration date (MM/DD/YY)
inthe Cal Date field.

Inthe Cdlibration ID field, enter an ID that
you have selected to indicate who per-
formed the calibration. The ID can be as
many as four alpha-numeric characters or
spaces.

Click the Stability Test button. Asthe
internal resistor is read, the software dis-
plays the ADC counts.

Verify that the count stabilizes after 10-15
seconds.

If the ADC counts is within acceptable tol-
erance of the stored value (count stabilizes
after 10-15 seconds), and atest resistance
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Step 9.

Step 10.

failure does not occur (as indicated on the
Calibration Status screen by the Stability
Test Failure bit not set) The moduleis
operating properly.

If you still experience problems, the load
cells or wiring may be bad, and may need
to be replaced. A test resistance value fail-
ure occurs (the Stability Test Failurebit is
set on the Calibration Status screen) The
value isout of tolerance. You see an error
message in the status window on the
screen. The module is not operating prop-
erly. Contact your local Hardy I nstruments
Customer Support.

When you are finished reading resistance,
click Close to exit the calibration screen.
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CHAPTER 7 - OPERATING PROCEDURES

A Brief Description of
Chapter 7

Block Transfer, Read

Monitoring Status
Data

Reading
Floating-Point
Values

All information contained in Chapter 7 pertains to the
operation of the HI 1771-WS Weigh Scale Module.
The Operating Procedures include Writing and Read-
ing data transferred between the PLC and the weigh
scale module. The datais defined as either Read Data
(including M odule Status words indicating the current
state of the module) from the weigh scale module or
Write Data sent to the module. It is very important
that the user be familiar with this chapter before oper-

ating the weight scale module.

This section shows you how to monitor status data by
reading information directly from the data table.

The gross weight and net weight values are available
in 32-bit floating-point format in words 5 through 8.
Since the status block must be in an integer file, each
32-hit floating-point value takes up two 16-hit integer
words. To copy floating-point values into a floating-
point file, use a COPY FILE instruction:

For this Value:

Enter the:

source

Address of the first integer word (containing the 16
most-significant bits of the floating-point value).

Destination

Address of the floating-point word.

Length

Length of the destination block being written to in
32-bit floating-point words.

To copy the gross and net weight values together,
enter a length of 2.

Reading 6-
Digit Integer
Values

The status block contains 6-digit integer values. How-
ever, a 16-bit integer word has limits of —32,768 and
+32,767. Therefore, 2 words are used for each 6-digit
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integer value. The 3 most-significant decimal digits
are placed in natural binary format in one word, and
the 3 least-significant decimal digits are placed in nat-
ural binary format in the other word.

For example, if the most-significant word has avalue
of 783 and the least-significant word has a value of
26, the total value is 783026. Unless the most-signifi-
cant word has avalue of zero, its sign must match that
of the least-significant word or the value isinvalid.

decimal-point
location value of

Implied For all weight integer values, the decimal-point loca-
Decimal Point tionisimplied by the decimal-point-location value
you select:
if you have selected 0 1 2 3 4 5 6

the implied decimal
point location
would be

XXXXXX. XXXXX.X XXXX. XX XXX XXX XX.XXXX X XXXXX 0.XXXXXX

Status Block Read the status block from the Weigh Scale Module

using a block-transfer read instruction. The status
block contains 64 words (listed below).

Word

Bits

Description - Read

General Status and Error Bits

Just Up

0 = The module has received a block-transfer write since the last power-up or reset.

1 = The module has gone through a power-up or reset since it last received a block-
transfer write.

Real-Time Sample Period BTR Time-out
0 = A block-transfer read had been executed during the last real-time sample period.
1 = A real-time sample period has passed without a block-transfer read.

In-Motion
0 = The scale is not in motion.
1 =The scale is in motion.

Input Over Range
0 = The input signal is not over range.
1 = The input signal differential is greater than can be measured accurately.
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Word Bits Description - Read

0 cont’d 4 Input Under Range
0 = The input signal is not under range
1 = The input signal differential is more negative than can be measured accurately.

5 Attempt to Set Tare While in Motion
0 = Either the tare function is not active or the scale is not in motion.
1 = The tare function is active and the scale is in motion.

6 Attempt to Zero While in Motion
0 = Either the zero function is not active or the scale is not in motion.
1 = The zero function is active and the scale is in motion.

7 Tare Successful

0 = Either the tare function is not active, the scale is in motion, or the tare function
was not successfully completed.

1 = The tare function was successfully completed.

8 Zero Successful

0 = Either the zero function is not active, the scale is in motion, or the zero function
was not successfully completed.

1 = The zero function was successfully completed.

9 New Data

0 = The status-block data has not been updated by the module since the last block-
transfer read.

1 = The status-block data has been updated by the module since the last block-
transfer read.

10 Decimal-Point Location Error
0 = The decimal-point location value is valid.
1 = An invalid value was entered for the decimal-point location.k-transfer read.

11 #Samples Entry Error
0 = The #Samples value is valid.
1 = An invalid value was entered for the number of samples.

12 Motion-Tolerance Entry Error
0 = The motion-tolerance value is valid.
1 = An invalid value was entered for motion tolerance.

13 Zero-Tolerance Entry Error
0 = The zero-tolerance value is valid.
1 = An invalid value was entered for zero tolerance.

14 Real-Time Sample Period Entry Error
0 = The real-time sample period value is valid.
1 = An invalid value was entered for the real-time sample period.

15 WAVERSAVER Selection Error
0 = Only one WAVERSAVER selection bit is on.

1 = Multiple WAVERSAVER selection bits are on.
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Word Bits Description - Read
1 General and Soft Calibration Bits
0 Not Calibrated
0 = The current values in the non-volatile memory are valid calibration values.
1 = The current values in the non-volatile memory are not valid calibration values —
the module is new (uncalibrated) or has bad non-volatile memory.
1 Calibration Mode
0 = Not in a calibration mode.
1 = In a calibration mode.
2 Last Calibration Mode
0 = Module was last Cal'd in Hard-Cal Mode.
1 = Module was last Cal'd in Soft-Cal Mode.
3 Last Soft-Cal/C2-Cal Mode — This bit is only valid if bit 2 is on.
0 = The module was last calibrated in Hard-Cal mode.
1 = The module was last calibrated in either Soft-Cal or C2-Cal mode.
4 4 Write Successful
0 = Write not successful.
1 = Write to non-volatile memory successful.
5 Current Calibration Mode
0 = Set for Hard-Cal.
1 = Set for Soft-Cal or C2-Cal.
6 Current Soft-Cal/C2-Cal Mode — This bit is only valid if bit 5 is on.
0 = Set for Soft-Cal mode.
1 = Set for C2-Cal mode.
7 Calibration Date or ID Error
0 = No error
1 = An invalid value was entered for the calibration year, month, day, or identifica-
tion.
8 Sensitivity Error
0 = Sensitivity value is valid.
1 = Sensitivity value entered is invalid.
9 Range Error
0 = Range value is valid.
1 = Range value entered is invalid.d is invalid.
10 Incorrect Load-Point Count in C2-Cal
0 = The number of load points found during the read matched the number specified.
1 = The number of load points found during the read did not match the number spec-
ified.
11 Load-Point Error in C2-Cal
0 = No load-cell error.
1 = Either no load points were found, or there was a communication error.
12 C2-Cal Read Complete

0 = The load-point data has not yet been read, or errors were reported.
1 = The load-point data was read successfully, and no errors were reported.
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Word

Bits

Description - Read

1 Cont'd

13

Test-Resistance Value Failure

0 = Test-resistance value is within tolerance of the test-resistance value taken at the-
factory.

1 = Test-resistance value is not within tolerance of the test-resistance value taken at
the factory.

14

Restore Data Complete

0 = Processing of values block-transferred to the module for restoring calibration
data is not complete.

1 = Processing of values block-transferred to the module for restoring calibration
data is complete. If no errors were found, the values have been loaded into the
module’s non-volatile memory. If errors were found, they have been reported with
the error bits.

15

EEPROM Failure
0 = Successful write to EEPROM detected
1 = Unsuccessful write to EEPROM detected

Available for Series B mode only

Word

Bits

Description - Read

Hardware Calibration Bits

Calibration Low-Weight Error
0 = The CAL-LO reference weight value entered was OK.
1 = The CAL-LO reference weight value entered was invalid.

Midpoint Linearization Weight Error
0 = The MID-LIN reference weight value entered was OK.
1 =The MID-LIN reference weight value entered was invalid.

Calibration High-Weight Error
0 = The CAL-HI reference weight value entered was OK.
1 = The CAL-HI reference weight value entered was invalid.lid.

Calibration Low Attempted with Scale in Motion

0 = Scale not in motion during calibration low attempt.

1 = The calibration control “Calibration-Low-Read” bit was set on, and the scale wa
emotion.

Midpoint Linearization Attempted with Scale in Motion

0 = Scale not in motion during midpoint linearization attempt.

1 = The calibration control “Midpoint-Linearization-Read” bit was set on, and the
scale was in motion.

Calibration High Attempted with Scale in Motion

0 = Scale not in motion during calibration high attempt.

1 = The calibration control “Calibration-High-Read” bit was set on, and the scale was
in motion.
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Word Bits Description - Read
2 Cont'd 6 Midpoint Linearization to Low Difference Error
0 = The difference between the CAL-LO and MID-LIN reference points is OK
(greater than 100).
1 = The difference between the CAL-LO and MID-LIN reference points is not greater
than100.
7 Calibration High-to-Low Difference Error
0 = The difference between the CAL-LO and CAL-HI reference points is OK (greater
than 100).
1 = The difference between the CAL-LO and CAL-HI reference points is not greater
than 100.
8 CAL-LO Successful
0 = The calibration-low read bit is off, or the scale is in motion.
1 =The values for the CAL-LO reference point have been successfully recorded.
9 MID-LIN Successful
0 = The midpoint-linearization read bit is off, or the scale is in motion.
1 = The values for the MID-LIN reference point have been successfully recorded.
10 CAL-HI Successful
0 = The calibration-high read bit is off, or the scale is in motion.
1 = The values for the CAL-HI reference point have been successfully recorded.
11 Calibration-Low Volts Error
0 = A calibration-low value was entered within the range of —1.0mV/V through +5.0V/
V.
1 = A calibration-low value of less than —1.0mV/V or greater than +5.0V/V was
entered.
12 Midpoint-linearization Volts Error
0 = A midpoint-linearization value was entered within the range of —1.0mV/V through
+5.0V/V.
1 = A midpoint-linearization value of less than —1.0mV/V or greater than +5.0V/V
was entered.
13 Calibration-High Volts Error
0 = A calibration-low value was entered within the range of —1.0mV/V through +5.0V/
V.
1 = A calibration-low value of less than —1.0mV/V or greater than +5.0V/V was
entered.
14 Reserved for future use
15 Configuration-in-Change — For the first seven seconds after the module is powered

up, or when you change WAVERSAVER settings, the module reports a busy state.
Do not attempt BTRs, BTWs, or try to access values.

Available for Series B mode only
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Word Bits Description - Read

3 0-15 | Gross Weight (16-bit Integer Format) — This is the current average gross weight
value. It can be in the range of —32,768 through +32, 767. Use this value in applica-
tions for which 16-bit resolution is adequate.

4 0-15 | Net Weight (16-bit Integer Format) — This is the current average gross weight
value. It can be in the range of —32,768 through +32, 767. Use this value in applica-
tions for which 16-bit resolution is adequate.

5 0-15 | Gross Weight (32-bit Floating-Point Format) (MSW) — This is the most-signifi-
cant 16 bits of the current average gross weight value in 32-bit floating-point format.

6 0-15 | Gross Weight (32-bit Floating-Point Format) (LSW) — This is the least-significant
16 bits of the current average gross weight value in 32-bit floating-point format.

7 0-15 | Net Weight (32-bit Floating-Point Format) (MSW) — This is the most-significant
16 bits of the current average net weight value in 32-bit floating-point format.t.

8 0-15 | Net Weight (32-bit Floating-Point Format) (LSW) — This is the least-significant 16
bits of the current average net weight value in 32-bit floating-point format.

9 0-15 | Calibration Year — This is the year in which the module was calibrated. (1994—
2100)

10 0-15 | Calibration Month — This is the month of the year in which the module was cali-
brated. (1-12)

11 0-15 | Calibration Day — This is the day of the month in which the module was calibrated.
(1-31)

12 0-15 | Calibration Identification (MSW) — The two most-significant alpha-numeric
(ASCII) characters representing the ID of the person who last calibrated this module.

13 0-15 | Calibration Identification (LSW) — The two least-significant alpha-numeric
(ASCII) characters representing the ID of the person who last calibrated this module.

14 0-15 Calibration Low Weight (MSW) — This word contains the 3 most-significant deci-
mal digits (stored in natural binary format) of the 6-digit weight value used for the
CAL-LO reference point.

15 0-15 | Calibration Low Weight (LSW) — This word contains the 3 least-significant deci-
mal digits (stored in natural binary format) of the 6-digit weight value used for the
CAL-LO reference point.

16 0-15 | Calibration High Weight (MSW) — This word contains the 3 most-significant deci-
mal digits (stored in natural binary format) of the 6-digit weight value used for the
CAL-HI reference point.

17 0-15 | Calibration High Weight (LSW) — This word contains the 3 least-significant deci-
mal digits (stored in natural binary format) of the 6-digit weight value used for the
CAL-HI reference point.

18 0-15 | Calibration Midpoint-Linearization Weigh (MSW) — This word contains the 3

most-significant decimal digits (stored in natural binary format) of the 6-digit
weight value used for the MOD-LIN reference point. (Optional)
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Word Bits Description - Read

19 0-15 | Calibration Midpoint-Linearization Weigh (LSW) — This word contains the 3
least-significant decimal digits (stored in natural binary format) of the 6-digit weight
value used for the MOD-LIN reference point. (Optional)

20 0-15 | Calibration Low Volts (MSW) — This is the most-significant 16 bits of the 32-bit
floating-point format volts value calculated for the CAL-LO reference point.

21 0-15 | Calibration Low Volts (LSW) — This is the least-significant 16 bits of the 32-bit
floating-point format volts value calculated for the CAL-LO reference point.

22 0-15 | Calibration High Volts (MSW) — This is the most-significant 16 bits of the 32-bit
floating-point format volts value calculated for the CAL-HI reference point.

23 0-15 | Calibration High Volts (LSW) — This is the least-significant 16 bits of the 32-bit
floating-point format volts value calculated for the CAL-HI reference point.

24 0-15 | Calibration Midpoint Linearization Volts (MSW) — This is the most-significant 16
bits of the 32-bit floating-point format volts value calculated for the MID-LIN refer-
ence point. (Optional)

25 0-15 | Calibration Midpoint Linearization Volts (LSW) — This is the least-significant 16
bits of the 32-bit floating-point format volts value calculated for the MID-LIN refer-
ence point. (Optional)

26 0-15 | Test Resistance Values (MSW) — This word contains the 3 most-significant deci-
mal digits (stored in natural binary format) of a 6-digit raw input value for testing the
module and troubleshooting the system.

27 0-15 | Test Resistance Values (LSW) — This word contains the 3 least-significant deci-
mal digits (stored in natural binary format) of a 6-digit raw input value for testing the
module and troubleshooting the system.

0-7 Firmware Revision — In ASCII. (A through Z)
28
8-15 | Firmware Series — In ASCII. (A through Z)
Word Bits Description - Read
29 0 Double Density Mode — This word stores the jumper (J1) location:
0 = The module is in single-density (Series A) mode.
1 = The module is in double-density (Series B) mode.
1 Setpoint Weight Descriptor Error
0 = Valid value entered for setpoint weight description.
1 = Value entered for setpoint weight description is invalid. Valid values are 0 (kilo-
grams) and 1 (pounds).
2 Setpoint Value Error
0 = Valid value entered for setpoint.
1 = Value entered for setpoint is invalid. Valid values are -999999 through 999999.
3 Deadband Value Error

0 = Valid value entered for deadband.
1 = Value entered for deadband is invalid. Valid values are -999999 through 999999.
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Word Bits Description - Read
29 4 Preact Value Error
Cont'd 0 = Valid value entered for preact.
1 = Value entered for preact is invalid. Valid values are -999999 through
999999.999.

5 Setpoint Setup Error
0 = Valid setpoint setup.
1 = Improper configuration of setpoint, preact, and deadband.

6 RoC Weight Descriptor Error

0 = Valid value entered for RoC weight description.

1 = Value entered for RoC weight description is invalid. Valid values are 0 (kilo-
grams) and 1 (pounds).

7 RoC Evaluation Period Error

0 = Valid value entered for RoC evaluation period.

1 = Value entered for RoC evaluation period is invalid. Valid values are 1 millisecond
through 32.767 seconds.

8 RoC Units Error

0 = Valid value entered for RoC units.

1 = Value entered for RoC unit is invalid. Valid values are 0 (seconds), 1 (minutes),
and 2 (hours).

9-15 | Reserved for future use

Word | Bits Description - Read

30 0-15 | Setpoint 1 (MSW) — This is the most-significant 16 bits of the 32-bit floating-point
format
setpoint 1 value. This data is used only when bit 0 of word 29 is on. (hours).lid.

12 0-15 | Setpoint 1 (LSW) — This is the least-significant 16 bits of the 32-bit floating-point
format
setpoint 1 value. This data is used only when bit 0 of word 29 is on.

32 0-15 | Setpoint 2 (MSW) — This is the most-significant 16 bits of the 32-bit floating-point
format
setpoint 2 value. This data is used only when bit 0 of word 29 is on.

33 0-15 | Setpoint 2 (LSW) — This is the least-significant 16 bits of the 32-bit floating-point
format
setpoint 2 value. This data is used only when bit 0 of word 29 is on.

34 0-15 | Deadband 1 (MSW) — This is the most-significant 16 bits of the 32-bit floating-point
format
deadband 1 value. This data is used only when bit 0 of word 29 is on.

35 0-15 | Deadband 1 (LSW)— This is the least-significant 16 bits of the 32-bit floating-point
format
deadband 1 value. This data is used only when bit O of word 29 is on.
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Word | Bits Description - Read

36 0-15 | Deadband 2 (MSW) — This is the most-significant 16 bits of the 32-bit floating-point
format
deadband 2 value. This data is used only when bit 0 of word 29 is on.

37 0-15 | Deadband 2 (LSW)— This is the least-significant 16 bits of the 32-bit floating-point
format
deadband 2 value. This data is used only when bit O of word 29 is on.

38 0-15 | Preact 1 (MSW) — This is the most-significant 16 bits of the 32-bit floating-point for-
mat preact
1 value. This data is used only when bit 0 of word 29 is on.

39 0-15 | Preact 1 (LSW) — This is the least-significant 16 bits of the 32-bit floating-point for-
mat
preact 1 value. This data is used only when bit 0 of word 29 is on.

40 0-15 | Preact 2 (MSW) — This is the most-significant 16 bits of the 32-bit floating-point for-
mat
preact 2 value. This data is used only when bit 0 of word 29 is on.

41 0-15 | Preact 2 (LSW) — This is the least-significant 16 bits of the 32-bit floating-point for-
mat
preact 2 value. This data is used only when bit 0 of word 29 is on.

42 0-15 | SP Weight Description — This word stores the unit of measure for weight in setpoint
calculations:

0 = kilograms
1 = pounds

43 0-15 | RoC Time Units — This word stores the rate-of-change in time units:
0 = seconds
1 = minutes
2 =hours

44 0-15 | RoC Evaluation Period — This word stores the value for time over which a rate-of-
change
calculation is made. (1 millisecond - 32.767 seconds)

45 0-15 | RoC Weight Description — This word stores the unit of measure for weight in rate-
of-change calculations:

0 = kilograms
1 = pounds

46 0-15 | RoC Calculation (MSW) — This is the most-significant 16 bits of the 32-bit floating-
point format RoC value. This data is used only when bit 0 of word 29 is on.

47 0-15 | RoC Calibration (LSW) -This is the least-significant 16 bits of the 32-bit floating-
point format RoC value. This data is used only when bit 0 of word 29 is on.

48 0-15 | Calibration/Diagnostics Control — This word stores calibration and diagnostic
information that you view on the active window for configuration verification.

49 0-15 | Decimal Point Location - This word stores the number of digits to the right of the
decimal point for all weight integer values.

50 0-15 | Motion Tolerance (MSW) — This word stores the 3 most-significant decimal digits
(stored in natural binary format) of the 6-digit value that defines the weight change
that will trigger the in-motion flag to be set. You entered this value on the Configura-
tion screen.
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Word Bits Description - Read

51 0-15 | Motion Tolerance (LSW) — This word stores the 3 least-significant decimal digits
(stored in natural binary format) of the 6-digit value that defines the weight change
that will trigger the in-motion flag to be set. You entered this value on the Configura-
tion screen.

52 0-15 | Number of Averages — This word stores the number of weight samples used to
calculate the average current weight that you entered on the Configuration screen.

53 0-15 | Number of Load Cells — This word stores the number of load cells that you
entered on the Calibration screen.

54 0-15 | Reserved for future use

55 0-15 | Reserved for future use

56 0-15 | Real-time Sample Period — This word stores the period at which the module puts
a new average weight value into the read block and turns on the new-data bit. You
entered this value on the Configuration screen.

57 0-15 | Reserved for future use

58 0-15 | Reserved for future use

59 0-15 | WAVERSAVER Selection — This word stores the lowest frequency you want to
reject. You entered this value on the Configuration screen.

60 0-15 | Weight Functions — This word stores the tare-enable and zero-enable values you
selected on the Configuration screen.

61 0-15 | Weight Modes — This word stores the value (Ib. or kg.) that you selected on the
Configuration screen.

62 0-15 | Zero Tolerance (MSW) — This word stores the 3 most-significant decimal digits
(stored in natural binary format) of the 6-digit value that defines the acceptable toler-
ance for zero weight. You entered this value on the Configuration screen.

63 0-15 | Zero Tolerance (LSW)— This word contains the 3 least-significant decimal digits
(stored in natural binary format) of the 6-digit value that defines the acceptable toler-
ance for zero weight. You entered this value on the Configuration screen.

Saving the Tare and By default, the Weigh Scale module typically stores
Zero Values in Non- the tare and zero values in internal memory. These

Volatile Memory

values are not included in read or write block transfer
data, so they are not stored in the PLC processor data
table. This means that any time the module loses
power, the tare and zero values are reset. You must
repeat the tare and zero functionsto restore the tare
and zero values in use before power to the module
was |ost.

To avoid having to repeat the tare and zero functions,
you can store the current tare and zero values in non-
volatile memory. These values are restored automati-
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Block Transfer, Write

Editing the
Configuration/
Calibration Block

Performing a
C2 Calibration

Enter Values in

cally when power is restored to the module. To store

tare and zero valuesin non-volatile memory:

Step 1.  Inwrite block word 32, set bit 7 (accept
data) to 1.

Step 2. Wait until the module setsread block word
1, bit 4 (write successful) to 1.

Step 3. Inwrite block word 32, reset bit 7to 0.

This appendix shows you how to calibrate the module
by directly manipulating the configuration/calibra-
tion block.

To perform a C2 calibration by editing the configura-
tion/calibration block, you must:

« enter the appropriate values for these words
in the configuration/calibration block
o perform the C2 calibration

Before performing a C2 calibration, enter the appro-

the Block priate values for these words in the configuration/cali-
bration block:
Word Description
0 WAVERSAVER setting
1 weight units & auto-zero status
3 decimal point location
4 motion tolerance (MSW)
5 motion tolerance (LSW)
6 zero tolerance (MSW
7 zero tolerance (LSW)
8 number of samples used for averaging (1-200)
9 real-time sample period (50-10,000ms)
14 calibration low weight (MSW)
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Word

Description

15

calibration low weight (LSW)

Perform the C2 Step 1.
Calibration

NOTE:

Performing a
Hard

To place the modulein calibration mode,
in write-block word 32,set bit 0 and bits 2
& 3to 1. Inread-block word 1, bit 1 and
bits5 & 6 are set to 1. If the module has
not previously been calibrated, in read-
block word 1, bit Oisset to 1.

Bits 0, 2 and 3 are to remain on during the entire Cal-
ibration process.

Step 2.

Step 3.

Step 4.

Step 5.

Set word 32, bit 8 ON to read load point
datain C2-Ca mode. If successful, this
will turn on read block word 1, bit 12 (C2
read complete.)

Perform a CAL-LO:

e Withthelow calibration weight (or no
weight) on the scale, in write-block
word 32, set bit 4 to 1. If no errors
occur, in approximately 12 seconds,
read-block word 2, bit 8isset to 1.
(CAL-LO successful)

* Inwrite-block word 32, reset bit 4 to
0.

Accept the calibration data:

* Inwrite-block word 32, set bit 7 to 1.
If no errors occur, in read-block word
1, bit 4 isset to 1. (write successful)

* Inwrite-block word 32, reset hit 7 to
0.

To exit calibration mode, in write-block

word 32, reset hit 0to 0. In read-block

word 1, bit 1 and hit 5 & 6 are set to 0.

To perform a hard calibration by editing the configu-

ration block, you must:

Calibration »  Enter the configuration values for the appropriate
words in the configuration/calibration block, then

»  perform the hard calibration
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Enter Values in Before performing a hard calibration, enter the appro-
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the Block priate values for these words in the configuration/cali-
bration block:
Word Description - Write
0 WAVERSAVER setting
1 weight units & auto-zero status
3 decimal point location
4 motion tolerance (MSW)
5 motion tolerance (LSW)
6 zero tolerance (MSW
7 zero tolerance (LSW)
8 number of samples used for averaging (1-200)
9 real-time sample period (50-10,000ms)
14 calibration low weight (MSW)
15 calibration low weight (LSW)
16 calibration mid weight (MSW)
17 calibration mid weight (LSW)
18 calibration high weight (MSW)
19 calibration high weight (LSW)
Perform the Stepl.  To place the module in calibration mode,
Hard in write-block word 32, set bit 0to 1. In
Calibration read-block word 1, bit 1 is set to 1 to indi-

cate the calibration mode. If the module
has not previously been calibrated, in read-
block word 1, bit Oisset to 1.

Step2.  PerformaCAL-LO:

e Placethecalibration low weight value
inwords 14 and 15. Be sure to
observe the correct decimal point
location. (CAL—LO weight)



Step 3.

Step 4.

Step 5.

Step 6.

Chapter 7 - Operating Procedures

e Withthelow calibration weight (or no
weight) on the scale, in write-block
word 32, set bit 4 to 1. If no errors
occur, in approximately 12 seconds,
read-block word 2, bit 8 isset to 1.
(CAL-LO successful)

e Inwrite-block word 32, reset hit 4 to
0.

Optionally, perform a MID-LIN:

* Placethecalibration mid weight value
inwords 16 and 17. Be sure to
observe the correct decimal point
location.

e With the midpoint linearization cali-
bration weight on the scale, in write-
block word 32, set bit 5to 1. If no
errors occur, in approximately 12 sec-
onds, in read-block word 2, bit 9 is set
to 1. (MID-LIN successful)

e Inwrite-block word 32, reset bit 5 to
0.

Perform a CAL-HI:

e Placethe calibration high weight
value in words 18 and 19. Be sure to
observe the correct decimal point
location.

*  With the high calibration weight on
the scale, in write-block word 32, set
bit 6 to 1. If no errors occur, in
approximately 12 seconds, in read-
block word 2, bit 10issetto 1. (CAL-
HI successful)

¢ Inwrite-block word 32, reset bit 6 to
0.

Accept the calibration data:

e Inwrite-block word 32, set bit 7 to 1.
If no errors occur, in read-block word
1, bit 4isset to 1. (write successful)

e Inwrite-block word 32, reset bit 7 to
0.

To exit calibration mode, in write-block

word 32, reset bit 0to 0. In read-block

word 1, bit Land hit 5 & 6 areset to 0.
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Restoring the
Module

NOTE:

7-16

Configuration/
Calibration Block

After you have calibrated the module, you must copy
the voltage values in the read block words 20, 21, 22,
23, 24, and 25 into the write block words 20, 21, 22,
23, 24, and 25.

The valuesin the read block are not in the same order
asthosein the write block. If these values are not in
thewrite block, the restore function does not work. All
of these parameters must have valid values before the
restore function can be completed.

* low weight
* midweight
* highweight
* low volts
* midvolts
e highvolts

To restore the modul e:

Step 1.

Step 2.

Step 3.

Step 4.
Step 5.

Step 6.

To place the module in calibration mode,
inwrite-block word 32, set bit 0 to 1.
Wait for the module to enter calibration
mode (read block word 1, bit 1issetto 1,
if the module has not previously been cali-
brated, in read-block word 1, bit O is set to
1 and the Cal/Com LED flashes red).

Set word 32, bit 1 (the restore hit) to 1.
When the restore is complete, in read-
block word 1, bit 14 isset to 1 (restore data
complete).

In write block word 32, set bit 7to 1.

Wait for read block word 1, bit 4 to be set
to 0.

To exit calibration mode, in write-block
word 32, reset bit 0, bit 1, and bit 7to 0. In
read-block word 1, bit 1 and bit 14 are set
to 0.
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Word

Bits

Description - Write

WAVERSAVER Selection — Use one of these bits to select the lowest frequency
to reject. Only changes of weight at frequencies below this value is reflected in the
input value passed on in the status block as the weight value. This frequency-
rejection action eliminates process noise and causes a more stable weight read-
ing. These selections are mutually exclusive. If you turn on more than one bit, the
WAVERSAVER selection error is reported in bit 15 of word 0 in the status block.

1 = Reject all frequencies of 7.50 Hz and above.

1 = Reject all frequencies of 3.50 Hz and above.

1 = Reject all frequencies of 1.00 Hz and above.

1 = Reject all frequencies of 0.50 Hz and above. (Default selection.)

1 = Reject all frequencies of 0.25 Hz and above.

Word

Bits

Description - Write

Weight Modes — These are modes that can be changed at any time. If you save
the data to non-volatile memory, these mode selections are saved.

Unit of Weight (Lb/Kg) — Set this bit to reflect the units of the calibration weight at
the time of calibration.

0 = The weight unit is Kg.

1 =The weight unit is Lb. (Default selection.)

Auto-Zero — With auto-zero enabled, whenever the weight on the scale (the
absolute value of the zero offset from the calibration zero point) is within zero tol-
erance and the scale is not in motion for 1s + (#samples + 1)(0.05s), the gross
weight is set to zero. Where #samples is the number of weight samples used to
calculate the average current weight. You enter the #samples value in word 8. You
enter the motion-tolerance value in words 4 and 5. You enter the zero-tolerance
value in words 6 and 7.

0 = Auto-Zero disabled. (Default selection.)

1 = Auto-Zero enabled.

Weight Functions — Use these functions to modify the module reference points.

Set Tare — If this bit is on while the scale is in motion, the “attempt to set tare

while in motion” error bit is turned on.

0 = Leave the tare value unchanged.

1 = If the scale is not in motion, continually set the tare value equal to the gross
weight, resulting in a zero value for the net weight.
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Word

Bits

Description - Write

Zero — If this bit is on while the scale is in motion, the “attempt to zero while in

motion” error bit is turned on.

0 = Leave the gross weight value unchanged.

1 = If the scale is not in motion and the gross weight (the absolute value of the
zero offset from the calibration zero point) is within zero tolerance, continually
set the gross weight value to zero.

Decimal-Point Location — Enter this value to set the number of digits to the
right of the decimal point for all weight integer values. (0 through 6)

Motion Tolerance (MSW) — This word contains the 3 most-significant decimal
digits (stored in natural binary format) of the 6-digit value that defines the weight
change that will trigger the in-motion flag to be set. The weight change is mea-
sured as the difference between the current average weight value and the aver-
age weight value sampled one second earlier. (0 through 999)

Motion Tolerance (LSW) — This word contains the 3 least-significant decimal
digits (stored in natural binary format) of the 6-digit value that defines the weight
change that will trigger the in-motion flag to be set. (0 through 999)

Zero Tolerance (MSW) — This word contains the 3 most-significant decimal dig-
its (stored in natural binary format) of the 6-digit value that defines the acceptable
tolerance for zero weight. (0 through 999)

Zero Tolerance (LSW) — This word contains the 3 least-significant decimal digits
(stored in natural binary format) of the 6-digit value that defines the acceptable
tolerance for zero weight. (0 through 999)

#Samples — The number of weight samples used to calculate the average cur-
rent weight. Since an A/D conversion takes 50ms, the weight is sampled every
50ms. After each sample, the average is calculated based on the last number of
samples as specified. (1 through 200)

Real-Time Sampling Period — This value sets the period at which the module
puts a new average weight value into the read block and turns on the new-data bit
(bit 9 of word 0). If a real-time sample period has passed without a block-transfer
read, the real-time sample period read-block time-out bit (bit 1 of word 0) in the
status block is turned on.

Enter the period value in milliseconds. (50 through 10,000 in increment of 50)

10

Sensitivity (MSW) (Soft-Cal Only) — This word contains the 3 most-significant
decimal digits (stored in natural binary format) of the 6-digit full-scale voltage
value as taken from the load-cell calibration data sheet for the load cell being
used.

11

Sensitivity (LSW) (Soft-Cal Only) — This word contains the 3 least-significant
decimal digits (stored in natural binary format) of the 6-digit full-scale voltage
value as taken from the load-cell calibration data sheet for the load cell being
used.

12

Range (MSW) (Soft-Cal Only) — This word contains the 3 most-significant deci-
mal digits (stored in natural binary format) of the 6-digit weight-capacity value as
taken from the load-cell calibration data sheet for the load cell being used. For
multiple load cells, this is the range value generated by the calibration program.

13

0-15

Range (LSW) (Soft-Cal Only) — This word contains the 3 least-significant deci-
mal digits (stored in natural binary format) of the 6-digit weight-capacity value as
taken from the load-cell calibration data sheet for the load cell being used. For

multiple load cells, this is the range value generated by the calibration program.

7-18




Chapter 7 - Operating Procedures

Word

Description - Write

14

Calibration Low Weight (MSW) — This word contains the 3 most-significant
decimal digits (stored in natural binary format) of the 6-digit weight value used for
the CAL-LO reference point.

15

Calibration Low Weight (LSW) — This word contains the 3 least-significant dec-
imal digits (stored in natural binary format) of the 6-digit weight value used for the
CAL-LO reference point.

16

Calibration Midpoint-Linearization Weight (MSW) — This word contains the 3
most-significant decimal digits (stored in natural binary format) of the 6-digit
weight value used for the MID-LIN reference point. (Optional. Set to 0 if not used.)

17

Calibration Midpoint-Linearization Weight (LSW) — This word contains the 3
least-significant decimal digits (stored in natural binary format) of the 6-digit
weight value used for the MID-LIN reference point. (Optional. Set to O if not used.)

18

0-15

Calibration High Weight (MSW) — This word contains the 3 most-significant
decimal digits (stored in natural binary format) of the 6-digit weight value used for
the CAL-HI reference point.

19

0-15

Calibration High Weight (LSW) — This word contains the 3 least-significant
decimal digits (stored in natural binary format) of the 6-digit weight value used for
the CAL-HI reference point.

20

Calibration Low Volts (MSW) — This is the most-significant 16 bits of the 32-bit
floating-point format volts value calculated for the CAL-LO reference point. This
data is used only when bit 1 of word 32 is on.

21

Calibration Low Volts (LSW) — This is the least-significant 16 bits of the 32-bit
floating-point format volts value calculated for the CAL-LO reference point. This
data is used only when bit 1 of word 32 is on.

22

Calibration Midpoint Linearization Volts (MSW) — This is the most-significant

16 bits of the 32-bit floating-point format volts value calculated for the MID-LIN ref-
erence point. This data is used only when bit 1 of word 32 is on. (Optional. Set to
0 if not used.)

23

Calibration Midpoint Linearization Volts (LSW) — This is the least-significant
16 bits of the 32-bit floating-point format volts value calculated for the MID-LIN ref-
erence point.

This data is used only when bit 1 of word 32 is on. (Optional. Set to 0 if not used.)

24

Calibration High Volts (MSW) — This is the most-significant 16 bits of the 32-bit
floating-point format volts value calculated for the CAL-HI reference point. This
data is used only when bit 1 of word 32 is on.MID-LIN reference point.

25

Calibration High Volts (LSW) — This is the least-significant 16 bits of the 32-bit
floating-point format volts value calculated for the CAL-HI reference point. This
data is used only when bit 1 of word 32 is on.MID-LIN reference point.

26

Calibration Year — This is the year in which the module was calibrated. (1994—
2100)

27

Calibration Month — This is the month of the year in which the module was cali-
brated. (1-12)

28

Calibration Day — This is the day of the month in which the module was cali-
brated. (1-31)
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Word

Description - Write

29

Calibration Identification (MSW) — The two most-significant upper-case alpha-
numeric (ASCII) characters representing the ID of the person who last calibrated
this module.

30

Calibration Identification (LSW) — The two least-significant upper-case alpha-
numeric (ASCII) characters representing the ID of the person who last calibrated
this module.

31

Number of Load points in C2-Cal — This is the number of load points con-
nected. It is used to verify that all of the load points were found during the auto-
matic search for calibration data. (O through 8)

Word

Bits

Description - Write

32

Calibration/Diagnostic Control — Use these bits to calibrate the module, run
diagnostics on the module, and control data storage in the non-volatile mem-
ory on the module.

Calibration Mode — If you turn off this bit before you turn off the accept data bit
(bit 7 of word 32) the new calibration is lost.

0 = Disable calibration mode.

1 = Enable calibration mode.

Restore Calibration Data — This bit determines whether to use the calibration
data in this block to restore calibration values regardless of the state of the
accept data bit (bit 7 of word 32). Calibration data here refers to all calibration
data including calibration-volts reference points. Using calibration data here
refers to using old calibration data stored in the PLC data table to restore the
calibration data on the module.

0 = Disable the writing of calibration restoration data into non-volatile memory.

1 = Enable the writing of calibration restoration data into non-volatile memory.

Hard/Soft Calibration — This bit is relevant only if bit 1 is off.
0 = Hard calibration mode.
1 = Soft calibration or C2 calibration mode.n the module.

Soft-CalC2-Cal Mode — This bit is relevant only if bit 1 is off and bit 2 is on.

0 = Set Soft-Cal mode.

1 = Set C2-Cal mode. The module will ignore the configuration block values for
sensitivity and range.

Calibration-Low Read

0 = Disable calibration-low read.

1 = Enable calibration-low read. The module sets the averages to 200, waits 12
seconds, reads the value from the scale, stores it as the calibration-low value,
and uses it in conjunction with the calibration-low weight for the CAL-LO refer-
ence point. As long as this bit is on and the scale is not in motion, the module
will read the calibration-low value continually.

7-20




Chapter 7 - Operating Procedures

Word Bits Description - Write
32 5 Midpoint-Linearization Read (Optional)
Cont'd 0 = Disable midpoint linearization read.

1 = Enable midpoint linearization read. The module sets the averages to 200,
waits 12 seconds, reads the value from the scale, stores it as the midpoint lin-
earization value, and uses it in conjunction with the midpoint linearization
weight for the MID-LIN reference point. As long as this bit is on and the scale
is not in motion, the module will read the midpoint linearization value continu-
ally.

6 Calibration-High Read

0 = Disable calibration-high read.

1 = Enable calibration high read. The module sets the averages to 200, waits 12
seconds, reads the value from the scale, stores it as the calibration-high value,
and uses it in conjunction with the calibration-high weight for the CAL-HI refer-
ence point. As long as this bit is on and the scale is not in motion, the module
will read the calibration-high value continually.

7 Accept Data — For accepting new calibration data.

0 = Disable accept data.

1 = Enable accept data. If in calibration mode (bit 0), write CAL-LO, MID-LIN, and
CAL-HI reference-point data to the module’s non-volatile memory.

8 Read Load-Point Data in C2-Cal

0 = Disable read load-point data.

1 = Enable read load-point data. Read the calibration data from all load-points
found on the C2-Cal 2-wire bus and is used to automatically calculate the
information for sensitivity and range for C2-Cal.

9 Read On-Board Resistance (Diagnostics Use Only) — Use this bit to connect
resistance across the sense and signal lines to isolate weight-reading prob-
lems. If the weight reading with this resistance connected is stable and repeat-
able, the input section of the module is functioning correctly.

0 = Disconnect on-board resistance.

1 = Connect on-board resistance.

10 Run Diagnostics

0 = Disable on-board diagnostics.

1 = Run the module’s on-board diagnostics. The module does not block-transfer
while this is running.

33 0-15 | Setpoint 1 (MSW) — This is the most-significant 16 bits of the 32-bit floating-
point format setpoint 1 value.

34 0-15 | Setpoint 1 (LSW)— This is the least-significant 16 bits of the 32-bit floating-point
format setpoint 1 value.

35 0-15 | Setpoint 2 (MSW) — This is the most-significant 16 bits of the 32-bit floating-
point format setpoint 2 value.

36 0-15 | Setpoint 2 (LSW)— This is the least-significant 16 bits of the 32-bit floating-point
format setpoint 2 value.

37 0-15 Deadband 1 (MSW) — This is the most-significant 16 bits of the 32-bit floating-
point format deadband 1 value.

38 0-15 | Deadband 1 (LSW)— This is the least-significant 16 bits of the 32-bit floating-
point format deadband 1 value.
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Word Bits Description - Write

39 0-15 | Deadband 2 (MSW) — This is the most-significant 16 bits of the 32-bit floating-
point format deadband 2 value.

40 0-15 | Deadband 2 (LSW) — This is the least-significant 16 bits of the 32-bit floating-
point format deadband 2 value.

41 0-15 | Preact 1 (MSW) — This is the most-significant 16 bits of the 32-bit floating-point
format preact 1 value.

42 0-15 | Preact 1 (LSW) — This is the least-significant 16 bits of the 32-bit floating-point
format preact 1 value.

43 0-15 | Preact 2 (MSW) — This is the most-significant 16 bits of the 32-bit floating-point
format preact 2 value.

44 0-15 | Preact 2 (LSW) — This is the least-significant 16 bits of the 32-bit floating-point
format preact 2 value.

45 0-15 | SP Weight Description — This word stores the unit of measure for weight in set-
point calculations:
0 = kilograms
1 = pounds

46 0-15 | RoC Time Units — This word stores the unit of measure for time in rate-of-
change calculations:
0 = seconds
1 = minutes
2 = hours

47 0-15 | RoC Evaluation Period — This word stores the value for time over which a rate-
of-change calculation is made. (1 millisecond - 32.767 seconds)

48 0-15 | RoC Weight Description — This word stores the unit of measure for weight in
rate-of-change calculations:
0 = kilograms
1 = pounds

Creating Setpoints If you set the module for double density (Series B)
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mode, it supports two setpoints. Each setpoint is made
up of:

»  Weight Description — defines the unit of mea-
sure for weight in setpoint calculations. Valid val-
ues for weight descriptions are;

—0=kilograms
—1 = pounds

. Setpoint Value — target weight value. Valid
values for setpoint values are -999999 through
999999



Setpoint Status
Bits
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e Deadband — used to separate the “turn-off”
weight. At the actual switching point, the dead-
band prevents switching “chatter.” Valid values
for deadband values are -999999 through 999999

. Preact Value — accountsfor delay in the
weighing system due to mechanical delays, mate-
ria in flight, or other system delays. Valid values
for deadband values are -999999 through 999999

Example values are shown below:

Weight Description = pounds
Setpoint = 100 Ib.

Preact =-101h.

Deadband = -15 Ib.

The module sets the comparison result bit to ON
when the weight valueis _ (greater than or equal to)
Olb.,i.e,

(100 Ib. + (-101b.))_ 90 Ib. (preact)

When theweight valueis (lessthan or equal to) 851b.,
i.e,

(100 Ib. + (-15 Ib.)) 85 Ib. (deadband)

then the modul e sets the comparison result bit to OFF.
In addition, taring the module, zeroing the module,
emptying the vessel, or reducing the weight below the
deadband val ue resets these bits to OFF

The comparison result bits are single transferred to
bits 10 and 11 (octal) to the input image word that cor-
responds to the module’s physical location in the
chassis. When the weight valueis to the sum of
(setpaintl + preactl), then bit 10 is set to ON. Bit 11
is set to ON when the weight value _ to the sum of
(setpoint2 + preact?). These bits are set to OFF when
the weight value is (setpoint + deadband); for exam-
ple, when wetare or zero the scale.
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CHAPTER 8 - TROUBLESHOOTING

A Brief Description of
Chapter 8

Diagnostics Reported
by the Module

This chapter gives you information for troubleshoot-
ing your system. We list these in order of ease of per-
forming and likelihood of helping you isolate the
problem.

At power-up, the module checks for:

» Correct RAM operation
« EPROM operation
+ EEPROM operation

During this self-diagnostic check, the RUN/FLT
(fault) indicator flashes green at arate of 5to 10 times
a second. (We show the indicatorsin Figure 12.1.)
This self-diagnostic check lasts from 2 to 30 seconds,
depending on the WAVERSAV ER selection; the
lower the frequency, the longer the time.

When it completes this check satisfactorily, the RUN/
FAULT indicator stops this rapid flashing. However,
if the module does not

have valid calibration data, the RUN/FAULT indica-
tor flashes green at arate of once a second.

When it completes this check satisfactorily and the
module has valid calibration data, the RUN/FAULT
indicator becomes a steady green. If afault isfound
initially or occurslater, the RUN/FAULT indicator
turns red.

The bottom indicator is the calibrate/communication
indicator:

» Thisindicator flashes green when doing block-

transfers
» It flashesred during calibration
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Indicator When Green When Red
RUN/FAULT | Flashes 5Hz - during
RUN/FLT O ~ self check at power-
— |
caucom () up.
O Flashes 1HZ - after
self check until valid solid - a fault is
calibration found
Solid - after self
check and valid cali-
bration
CAL/COM Flashes - during Flashes - during
block-transfer calibration
Troubleshooting with Thistable shows indications, probable causes and rec-
the Indicators ommended actions to correct common faults which
may Ooccur.
Indication Probable Cause Recommended Action
No power to module Check power to I/O chassis.

Recycle as necessary.

Both indicators
are OFF Possible short on the module Replace module.
LED driver failure

Microprocessor, oscillator or EPROM Replace module.
RUN/FLT indica- | failure

tor ON red RUN/
ELT indicatorON | !f immediately after power-up, indicates Replace module.

red RAM or EPROM failure.
If during operation, indicates possible Replace module.
microprocessor or backplane interface
failure.
RUN/FLT indica- | Power-up diagnostics in progress Normal operation for the
tor is flashing first 2 to 30 seconds

green at 5-10HZ
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Indication Probable Cause Recommended Action

greenat1 HZ
but CAL/COM
indicator is off

RUN/FLT indica- | Power-up diagnostics successfully com- | Calibrate the Module
tor is flashing pleted, but no valid calibration data.

RUN/FLT indica- | Power-up diagnostics successfully com- | Normal Operation
tor is solid green | pleted, and valid calibration data on

board.

CAL/COM indi- Block transfer in progress. Normal Operation

cator is flashing

green

CAL/COM indi- Calibration in Progress. Normal Operation

cator is flashing

red
Reading On-board To read on-board resistance, using either Weigh Scale
Resistance software, or bit 9 of word 32 in the write block, select

to connect the on-board resistance across the sense
and signal lines:

If the weight reading with this
. ) Then
resistance connected is
Not stable and repeatable replace the module with a spare
Stable and repeatable The input section of the module is functioning
correctly; try connecting a simulator

Checking Resistance To perform resistance checks with a simulator con-
with a Simulator nected:
Connected

Sepl. Remove al power from the remote termi-
nation panel by disconnecting the cable
from the module.

Step 2.  Disconnect the load cell cable or junction
box cable from the remote termination
panel.

Sep 3.  Connect aload-cell simulator to the

remote termination panel. Follow the color
code of the simulator, and if possible, con-
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nect it in the same configuration you used
for the load cell. If the simulator cannot
be connected in the same configuration as
theload cell, connect it in the configura-
tion for which it is intended.

Step4.  With al power removed and the cable
from the module disconnected, —signal.

Sep5.  Compare these values with the resistance
ratings of your simulator.

Step 6. If the resistance values you read don't
match the ratings of your simulator, re-
check your wiring.

Sep 7. If you are satisfied that your wiring is OK
and the resistance values you read don’t
match the ratings of your simulator,
replace the simulator.

Sep 8. If theresistance values you read match the
ratings of your simulator, reconnect the
cable from the module to the remote termi-
nation panel and check the block-transfer
communication with the PLC processor.

Checking Block- To check the block-transfer communication with the
Transfer PLC processor:

Communication

Step 1.  Check to see that the block-transfer
addressing is consistent with the address-
ing mode (-slot, 1-slot, or 2-slot) onthe I/
O chassis containing the Weigh Scale
Module.

Step 2.  Ensure that the wordsin the block-transfer
control structures and read and write
blocks in the data table are not being writ-
ten over by some other ladder logic.

Step 3. Check for errors reported in the block-
transfer control structures. If you are
addressing the module correctly and are
receiving block-transfer error indications,
replace the Weigh Scale Module with a
spare.

Step4.  Read thevaluein read-block words 26 and
27 as you change the output of the smula-
tor. If this value does not change, check
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the status of bits 3 and 4 in word O of the
read block. If either of these bitsison
(indicating over range of under range),
recheck the wiring to the simulator. If the
countsin words 26 and 27 changes as you
change the output of the simulator, the
block-transfer communication is OK:

For this Simulator

You will see a change of approximately

0-20mVv/V

656,000 counts as you adjust the simulator from 0 to 100%

0-30mVv/V

985,000 counts as you adjust the simulator from 0 to 100%

Calibrating the Module
to the Simulator

Checking Resistance
of the Scale System

Once you have established communication between
the PLC processor and the Weigh Scale Module, cali-
brate the module to the simulator. If you use the
Weigh Scale software to configure the module, check
the status messages displayed on the calibration
screen. If you use ladder logic to directly manipulate
the write block to configure the module, check the sta-
tus valuesin the read block. If you cannot calibrate
the module at this point, replace the Weigh Scale
Module with a spare. If you can calibrate the module,
the module is probably OK; reconnect the load cell.

To perform resistance checks of the scale system:

Sepl. Removeall power from the remote termi-
nation panel by disconnecting the cable
from the module.

Step 2.  Disconnect the simulator from the remote
termination panel.

Sep 3. Reconnect the load cell or junction box to
the remote termination panel.

Sep 4. With all power removed and the cable
from the modul e disconnected, at the
remote termination panel and the junction-
box, check the resistance from +excitation
to —excitation and from +signal to —signal.

Sep5.  Compare these values with the resistance
ratings of your load cells. Remember that
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Checking Load-cell
Mounting

Calibrating with Piping
Disconnected

8-6

if you have multiple load cells connected
through ajunction box, they are connected
in parallel; therefore the total resistance

would be:
R Where:
R. = L Ry =the total resistance
T N R = the resistance per load cell
N = the number of load cells

For example, if 4 load cells are each rated at 350.0,
the total resistance would be 87.5 at the junction box.
If the distance between the junction box and the
remote termination panel is significant, the resistance
measured at the remote termination panel because of
resistance in the wiring. If the resistance doesn’t
match the rating and the wiring is OK, replace load
cells until you find the one that is faulty. If the resis-
tance does match, check the load-cell mounting.

Check to see that none of the load cells are mounted
upside down. By load cell, we mean specifically the
device in which the strain gage is mounted — not the
mounting assembly. Also check to see that the load
cells are free from any binding. If the mounting seems
to be OK, try disconnecting the piping.

Try calibrating the modul e with piping disconnected:

Step 1. Disconnect all piping from your vessel.
Step2.  Try to calibrate the module and test your
calibration with weights:

e Ifyouarestill unableto calibrate your
module, recheck the load-cell mount-
ing

« If you areableto calibrate the mod-
ule, continue

Step 3. Reconnect one pipe.

Step 4.  Try to calibrate the module and test your
calibration with weights.

Sep5.  Continue reconnecting one pipe at atime
and trying to recalibrate each time until



Troubleshooting Load
Cells

Zero Balance Test

Bridge Resistance
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you find any point that may be binding on
your vessel.

Inspect each load cell for physical damage. Look for
distortion or cracksin al metal parts. Excessiverip-
pling of the diaphragm on a canister may indicate
damage. All welds should be free of cracks and deep
pox marks. Cables should also befree of cuts, crimps,
and excessive abrasion. Make note of anything that
looks out of the ordinary.

The following three electrical tests can be useful in
troubleshooting potential load-cell problems.

Changes in zero balance can be caused by overload-
ing the load cell. Some changes may betolerated in
some applications.

With amilli-voltmeter, measure the load cell output
under no-load conditions. It should be less than 1%
(the typical tolerance for zero balance) of the full
scale output. (Check the specification for zero balance
tolerance and output sensitivity.) Cells can shift as
much as approximately 10% of full scale and still be
correctly functioning. Re-gaging may be recom-
mended if the output has shifted more than 10%. A
typical value for a 1% shift in zero balance is 0.3mV.
This assumes 10V excitation on aload cell with 3mV/
V output sensitivity. Full scale output with these con-
ditionsis 30mV. One percent of 30mV is0.3mV.

Changesin bridge resistance are most often caused by
afailure of a compensating element or by a broken or
burned bridge wire, usually caused by an electrical
transient such as lightning. Either type of failure must
be repaired.

With an ohmmeter, measure the resi stance across each
pair of input and output |eads. The values are theinput
and output resistance of the bridge. Theresistanceis

normally approximately 350 for single-ended beams

and canisters, 700 for double-ended beams and 1,000
for most Hardy Advantage load sensors. Refer to the
load-cell drawing or data sheet for actual specified

8-7



HI 1771-WS WEIGH SCALE MODULE

8-8

Resistance to
Ground

Repairing
Failed Load
Cells

values. Readings should be within 1.0% of specified
values. Reading outside of thistolerance suggest dam-
age; thoroughly inspect the load cell.ditionsis 30mV.

Electrical leakage is usually caused by water contami-
nation within the load cell or cables. Whether the
leakage can be tolerated depends on the application
and the el ectronic instrumentation being used. An
unstable output is most often caused by contamina-
tion.

With amegohmmeter, measure the resistance between
all 5leadstied together (4 live leads plus the ground
lead) and the metal body of the load cell. The reading
should be 500 megohms or more. If the cell failsthis
test, remove the ground wire and test with only the 4
liveleads. If it tests OK with the ground wire removed
after failing with the ground wire included, the cable
probably has an insulation problem.

If the load cell needs to be returned to the factory for
further examination or repair, be as detailed in the
description of the failure as possible. Asan example,
if theload cell has drifted, mention the circumstances.
Doesit drift with load, without load, under tempera-
ture variation, etc.? Only factory technicians should
perform any additional tests and make repairs.
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Auto Zero

Block Transfer

Block Transfer

Read Address

Block Transfer
Write Address

C2 Calibration

Calibration

Tellsthe module to set the gross weight value equal to
zero when the weight on the scale is within zero toler-
ance and the scale is not in motion. This resets the
zero weight of the scale.

See also grossweight display, net weight display, zero
tolerance.

The main means of communication between the PLC
processor and the module. Transfers a block (64
words maximum) of datato and from an I/O module.

Starting address of the datatable file where status data
is stored after being block transferred from the mod-
ule. This address is assigned by the user and read by
Weigh Scale Configuration software during
calibration.

Starting address of the data table file where configura-
tion and calibration data is stored before being block
transferred to the module. This address is assigned by
the user and read by Weigh Scale Configuration soft-
ware during calibration.

A calibration technique that uploads calibration data
from Hardy Instruments' C2 second-generation load
sensors. This calibration data | ets the software auto-
matically calibrate the module.

See also calibration, hard calibration, soft calibration

Sets gain/range data in the module for a given load
cell to convert input information to aweight. You
must configure the module before you can calibrate or
use it. The Weigh Scale module supports the three
basic types of calibration:

. Hard — expects you to manually put weights
on the scale to calibrate it.

e Soft — expects you to enter the actual scale sensi-
tivity and output resistance for each load cell.
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Calibration Screen

Configuration

Configuration
Screen

Download/Upload

Gross Weight
Display

Hard Calibration

High Calibration
Weight

In-motion
Tolerance

Low Calibration
Weight

» C2-—uploads calibration data from Hardy
Instruments’ C2 second-generation load
cells.

See also C2 calibration, hard calibration, soft cali-

bration.

Use this Weigh Scale Configuration software screen
to interact with the module to calibrate your scale.

Establishes basic module operation. You must config-
ure the modul e before you can calibrate or useit. Your
selections do not take effect until you download them
to the PLC datatable.

See also download/upl oad.

Use this Weigh Scale Configuration software screen
to interact with the module to configure your module.
deadband Used to separate the “turn-off” weight from
the setpoint, preventing switching “chatter.”

Refers to the reading and writing of blocks of data
from one device to another. When data is transferred
to adevice, it's considered an upload; when datais
transferred from adevice, it's considered a download.

Tellsyou the total weight of the vessel being mea-
sured.
See also net weight display.

Expects you to manually put weights on the scaleto
calibrateit. Traditional way of calibration.
See also C2 calibration soft calibration.

High reference point for hard calibration. Equal to the
high weight being placed on a scale. Should be equal
to 80 — 90% of scale capacity.

See also hard calibration.

Tells the module what amount of weight change will
indicate that there has been a change in the weight
value.

Low reference point for hard, soft, and C2 calibration.
Equal to the low weight being placed on the scale.
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See also C2 calibration, hard calibration, soft cali-
bration.

Middle reference point for hard calibration, if the
scale needs to be calibrated for linear operation.
See also hard calibration.

This Weigh Scale Configuration software screen dis-
plays the modules in the project and lets you modify
already existing modules or add new modules to the
list.

Tells you the difference between the gross weight and
the tare value. See also gross weight display, tare
value.

Number of digits displayed to the right of the decimal
point.

Number of weight samples module uses to calculate
the average current weight.

Disconnects the module input (i.e., stops the module
from reading weight values from the scale) and forces
the interna millivolt signal to O millivolts. Thisis
used to detect drift in the module.

Used to account for delay in shutting of feedersin the
weighing system due to mechanical delays, material
in flight, or other system delays.

Node number on the DH+ link of the PL C-5 processor
for the module.

The rate-of-change represents the rate-of-change in
weight as measured by the module over a defined
time period. Can be used to

track material flow. This calculation is based on three
parameters:

*  Weight Description — defines the unit of mea-
sure for weight in rate-of-change cal culations

*  TimeUnits— unit of measure for timein rate-
of-change calculations
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Real-time
Sampling Period

Scale Sensitivity

Setpoint

Soft Calibration

Tare

Tare Enable
Selection

Unit-of-Weight
Selection
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. Evaluation period — thetime over which a
rate-of -change calculations are made

Tellsthe PLC processor how often to read the weight
value from the module. Used to provide a consistent
change over time (/T) n the weight sample.

Voltage value. You get this value from the load cell
supplier (typically from the load cell certificate). This
valueis used to calibrate the module.

The value or target value for turning feeders on and
off. The Weigh Scale Module supports two setpoints.
Each setpoint is made up of:

. Weight description — defines the unit of mea-
sure for weight in setpoint cal culations

. Setpoint value — target weight value

. Deadband — used to separate the “ turn-off”
weight. At the actual switching point, the dead-
band also prevents switching “ chatter” .

. Preact value — accounts for delay in the
weighing system due to mechanical delays, mate-
rial in flight, or other system delays.

A method of calibration that eliminates the use of
weights. This method expects you to enter the actual
scale sensitivity and output resistance for each load
cell. You get these values from the load cell supplier.
For an accurate calibration, the scale sensitivity value
must be to four digitsto theright of the decimal point,
and the output resistance value must be to digit to the
right of the decimal point.

See also calibration, C2 calibration, hard calibration.

Equal to the gross weight when you tare the scale.
See also gross weight display, tare enable selection.

Sets or resets the net weight equal to zero.
See also net weight display.

Tellsyou whether the weight is currently displayed in
pounds or kilograms.
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Sets the input noise frequencies to rgject. Only noise
at frequencies below this value will be rejected. This
hel ps minimize process noise and give you a more
stable weight reading.

Sets the gross and net weight values to zero.

See also gross weight display, net weight display.
zero-tolerance selection If the current weight isless
than this value and the in-motion tolerance is turned
off, you can set the gross weight and net weight to
zero using the auto-zero function or the zero-enable
function.

See also auto-zero, gross weight display, net weight
display, zero-enable selection.™
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