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1.0 INTRODUCTION

1.1 System

The Wylie W3100 Rated Capacity Indicator is a Load, Angle, Radius, Lifting
capacity and Anti-Two-Block Indicator. A display near the operator gives
information to remove the need for guesswork when using the crane. The system
can also be set with limits by the operator to warn of an accidental manoeuvre into
an unwanted area.

1.2 System Intelligence

The system is “microprocessor based”, meaning that there is a computer inside
the box together with operating software. The software is divided into two parts,
each having a distinct mode, the normal operating mode and the calibration mode.

The normal mode is the normal operating status of the unit when turned on. Itis
the only mode that the crane operator needs to know. In this mode the operator is
able to read the hook load, safe working load, radius, angle and current duty
selected. The operator is also able to set the limits, select the hoist, parts of line
and boom configuration.

The calibration mode, which allows calibration of the sensors, the radius and other
variables are accessed by a small slide switch located on the CPU board and
selecting the calibration menu by pressing some keys on the keypad. A
password is required to be entered before to get the calibration mode for the first
time. No other equipment is necessary to calibrate the system.

1.3 Adaptability

The system is designed to be fitted on any crane, lattice or telescopic boom, and
with 1 or 2 hoists. Thus its components can vary substantially from one machine
to another.

The software in this system is designed to work on telescopic cranes with derrick
cylinder pressure sensors, other software versions are available.

The heart of the W3100 is the display unit. This box contains all the electronic
components required to convert sensor signals into the meaningful information for
the operator.

The other components are the Load Sensors, Angle Sensor, Extension drum and
the Anti-Two-Block switches. All the above are connected to the display unit to
provide basic data. Junction boxes are also sometimes used to reduce the
amount of wiring going to the display box.
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2.0 HOW THE INDICATOR WORKS

2.1 Pressure Sensor(s)

A robust, high quality device designed for reliable and accurate performance over
the life of the system. It consists of a strain-gauged diaphragm to give an electrical
output proportional to the pressure applied.

2.2 Amplifier

An amplifier is used when the distance between the load cell and the control unit
is too high, generally more than 15m. Beyond this distance, radio waves and
internal resistance of the cable may noticeably affect performance. An amplifier is
also used when signal wires of other devices like angle and length sensors pass
through slip rings.

The amplifier not only amplifies the sensor signal, but also converts it from a
voltage to a current that is then no longer susceptible to external interference.

It is important that the following instructions are adhered and thus failure to do so
may result in incorrect calibration of the system

2.3 Angle sensor
The angle sensor is a pendulum driven, high precision potentiometer that
constantly monitors the boom angle relative to true horizon.

2.4 Anti-two-block switch

The Anti-Two-Block switch is a spring-loaded switch. It is attached to the boom tip
on one end and to a chain leading to a weight assembled around the hoist line at
the other end. When the hook block lifts the weight, the switch becomes
disengaged and the signal is cut.

2.5 Length Sensor

The length sensor is a potentiometer, which is located inside the extension drum
fitted on telescopic cranes. As the boom extends, the drum unwinds and the
potentiometer is driven via a gear train. The output is proportional to the boom
extension.

2.6 Display box

The display includes both the operator display panel and the processing unit
where the sensor signals are read and computed to determine the load. The
results are then displayed to the operator using a liquid crystal display screen and
indicator lights. The display is composed of two sections: the I/O board and the
CPU board.
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2.6.1 The W3100 input/output board (I/O Board)

The input/output (I/O board) board includes all of the wire connections. On
this board, signals are conditioned to be legible for the processor, and the
power supply voltage is conditioned from an input range of 11 to 28 VDC to 5
VDC to supply both the processor and the sensors.

The reduced voltages and the processed signals from the sensors are
transmitted to the CPU board via a flat ribbon connector. This connector can
be unplugged when the power is OFF by pulling open the side clamps of the
connector on the board.

Also on this board is one fuse, F1, which protects the supply voltage to the
unit. A 2 amps 3AG fuse is needed to replace it. There are dry contact relays
for lockout and external alarm. They have a 2 amp 24 VDC rating and may
be used to control a slave relay. The terminals available are common
(COM), normally open (NO) and normally closed (NC).

There is a serial communication port RS 232 on the terminal identified as
RS232. This port is for future use.
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Connections description of W3100 i/o Board

Signal | Description Signal | Description

BATT+ | Power Supply (+) (Power) DINO Digital Input 0 (ATB)

BATT- | Power Supply (-) (Power) DIN1 Digital Input 1

TX0+ | Positive Signal of load #1 sensor DIN2 Digital Input 2

TX0- Negative Signal of load #1 sensor. | DIN3 Digital Input 3

TX1+ | Positive Signal of load #2 sensor DIN4 Digital Input 4

TX1- Negative Signal of load #2 sensor | DIN5 Digital Input 5

TX2+ | Positive Signal of load #3 sensor NCO Normally closed contact of relay 0
TX2- Negative Signal of load #3 sensor | NOO Normally open contact of relay 0
DR+ Supply (+) for sensor COMO | Common contact of relay 0

DR- Supply (-) for load Sensor NCA1 Normally closed contact of relay 1
AIN1 Signal from Boom Angle Sensor NO1 Normally open contact of relay 1
AIN2 | Signal from extension sensor COM1 | Common contact of relay 1
AIN3 | Analog input 3 (Not used) CANH | Canbus (Not used)

AIN4 | Analog input 4 (Not used) CANL | Canbus (Not used)

AINS | Analog input 5 (Not used) VCC Canbus (Not used)

AIN6 | Analog input 6 (Not used) VR+ Canbus (Not used)

GND | Supply (-) for angle & Ext. Sensor | AOUT | Analog Output (Not used)

X RS-232 (Not used)

RX RS-232 (Not used)

12V RS-232 (Not used)
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2.6.2 The W3100 CPU board

The Central Processing Unit board reads all the sensor signals delivered from the I/O
board. In the centre of the board is located a multiplexed amplifier which conditions load
cell input. This board can multiplex 3 load sensor signals.

Using the stored calibration data, the CPU converts the signals into information for hook
load. The CPU then compares the information with the set limits entered by the
operator, and the current duty. The CPU will finally trigger the alarms if a limit is
reached or lockout output if overload or Two-Block situation is sensed.

This board is the operator interface. It carries two alpha-numerical Liquid Crystal
Display (LCD) which provides information such as hook load, boom angle, preset limits,
failure messages, hoist used and parts of lines, and also the processing circuitry for the
8 button keypad.

The Gain setting is located on this board and is denoted JA, JB, and JC. Three small
jumpers are used to configure it. The default value is 333. The gain table is noted on
the i/o Board and given in section 3.3.1.

View of the W3100 CPU Board
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