
WO 01/81231 PCT/SGOO/00054  A Spreader The invention relates to a spreader
and in particular, a spreader for lifting freight  containers. 5
Conventionally, freight containers are lifted by engaging a lifting device
known  as a spreader to the top of the container. The spreader is connected
to a crane  by a lifting cable so that the crane can lift or lower the
spreader. Spreaders are  generally comprised of a metal frame having four
pickup elements, commonly to known as twistlocks located at each of the
corners of the spreader. The  twistlocks are adapted to engage with
respective twistlock apertures in the top  of the container and are rotated
to lock the spreader to the container. One of the problems with
conventional spreaders is that they are often moved  15 from crane. Hence,
it is difficult to maintain accurate historical data for the  spreader as
this can not be held with the crane as the spreader may be moved  from one
crane to another crane. Therefore, if a spreader malfunctions, it is
generally not possible to get to obtain the historical data for the
spreader for  diagnostic purposes. 20 In accordance with the present
invention, there is provided a spreader for lifting  freight containers,
the spreader comprising a frame having a number of pickup  



elements mounted thereon, a processor and a data storage device mounted on
the frame, the processor being coupled to an interface device to receive
outputs WO 01/81231 PCT/SGOO/00054  2 from sensors mounted on the spreader
and to store data received from the  sensors in the data storage device.
Preferably, the interface device is also coupled to actuation devices on
the 5 spreader to permit the processor to control the actuation devices in
response to  signals received from the sensor. Typically, the actuation
devices may be  valves and/or motors. Typically, the interface device is
adapted to be coupled to a remote control  to panel which is operated by an
operator, the processor also controlling the  actuation devices in response
to signals received from the remote control panel via the interface device.
Preferably, the data is stored with an indication of the date and/or time
it was  15 received by the processor. The processor may calculate, average
values for  data received over a period of time and also store the average
values, minimum  values and/or maximum values in data over a period of
time. Preferably, the processor and the storage device form part of a
single board  20 computer. Typically, the data storage device may be a
flash memory device. 



WO 01/81231 PCT/SG00/00054  3 Preferably, the sensors may comprise one or
more of load cells, ultrasonic  sensors, photo-electric detectors, encoders
or any other suitable sensor,  detector or measurement device. 5
Preferably, an output device may be coupled to the processor to permit data
stored in the data storage device to be downloaded to a remote data storage
device or computer. An example of a spreader in accordance with the
invention will now be  io described with reference to the accompanying
drawings in which: Figure 1 is a block diagram of a system using a spreader
in accordance  with the invention. 15 Figure 1 is a block diagram of a
spreader control system. The system  comprises an operator control panel 1
which is located in an operator's cabin on  a crane on which the spreader
is mounted. The control panel 1 is coupled to a  spreader interface 2 by a
conventional spreader cable 3 which supplies power  to the spreader and
transmits data signals between the control panel 1 and the  20 spreader
interface 2. The spreader interface 2 is linked to a single board computer
4 by a power  supply cable and data link 5. The single board computer 4
includes a processor  and a flash memory. The single board computer 4 also
has an output 6 to an 



25 output board 7 which enables an external computer 8 to be coupled to the
WO 01/81231 PCT/SGOO/00054  4 output board 7 to download data stored in the
flash memory on the single board  computer 4 or to program the computer 4.
The spreader interface 2 also has a  power supply input 9 which enables the
spreader to be powered when the  spreader is not coupled to the spreader
cable 3. 5 The spreader interface 2 is also coupled to a container weighing
system 10  which includes load cells and amplifiers coupled to the
twistlock elements to  weigh a container being lifted to ensure that it is
within the limits of the crane  and spreader. The spreader interface 2 is
also coupled to a manual emergency to stop button 11, modules for valves,
transducers and transmitters 12 and a  number of sensors 13. The sensors 13
include a gap detect photosensor and  siren, two absolute encoders for the
telescopic arms of the spreader, an  incremental encoder and DC motor for
the gap detector photosensor, a height  monitoring ultrasonic sensor to
sense the height of a spreader above a 15 container to be lifted as the
spreader is lowered towards the container to be  lifted, and if the
spreader is a twinlift spreader with adjustable central pickup  elements,
ultrasonic sensors to measure the separation of the central twistlock
elements. In addition, the spreader interface 2 and the single board
computer 4  



are coupled to a Honeywell Smart Device System (SDS) bus 14 which is 20
coupled to sensors and input output modules for valves and other non-smart
devices 15. The single board computer 4 is mounted on the spreader using a
shock  absorbing mounting to minimise the effect of shocks to the spreader
being  25 transmitted to the single board computer 4. WO 01/81231
PCT/SGOO/00054  5 In use, when an operator instructs the spreader to
perform a specific action  using the control panel 1, the control commands
from the control panel 1 are  transmitted through the spreader cable 3 to
the spreader interface 2 which 5 communicates the commands to the single
board computer 4. In response to  the commands, the single board computer 4
transmits control commands via  the data link 5 to the spreader interface 2
to control the valves and motors 12 on  the spreader to perform the actions
instructed by the operator using the control  panel 1. 10 In addition, the
single board computer 4 receives output signals from the load  cells and
amplifiers 10 and sensors 13, 15 and where appropriate sends  relevant
information via the spreader interface 2 and spreader cable 3 to the
control panel 1 for display to the operator. In addition, the single board 



is computer 4 stores on the flash memory and a random access memory (RAM)
in  the single board computer 4 selected operating information data from
the  sensors. The data which is stored on the flash memory 4 is typically
historical data, and  20 the length of time the data is stored can vary
depending on the particular type of  data. Typical historical data stored
on the flash memory includes electrical  system data (including incoming
supply voltage and current, daily and monthly  averages for overvoltages,
undervoltages and overcurrents), hydraulic system  data (including oil
flow, oil pressure, oil temperature and oil level, daily and 25 monthly
averages, daily and monthly maximums and daily and monthly WO 01/81231
PCT/SGOO/00054  6 minimums, and alarms for oil flow, pressure, temperature
and level, oil filter),  hydraulic pump motor data (including motor start
and duration of motor running,  total running time of motor, change of
motor, duration of motor thermal  overload), twistlock data (including
number of operations, number of times the 5 twistlock valves are energised
and duration of each twistlock operation alarm),  flipper data (including
number of operations of each flipper and number of times  each flipper is
energised), landpin data (including number of times each landpin  is
activated, duration of landpin alarms and change of landpins), central
housing  data (including data on the piston cylinders which actuate the
telescopic arms of  



io the spreader) and other historical data relating to the spreader. The
RAM is used to store real time data relating to the spreader such as the
real time electrical system data, hydraulic system data, hydraulic pump
motor  data, twistlock data, flipper data, landpin data, central housing
data, telescopic 15 movement data, gap detection system data, beam lock
mechanism data, load  cell weighing data, height monitoring data and any
other appropriate data.  Although in the example described above and shown
in Figure 1 a conventional  spreader cable 3 is used to couple the
interface 2 to the control panel 1, the 20 invention has the advantage that
by controlling the spreader by the computer 4  on the spreader, it is
possible to couple the interface 2 to the control panel by a  single serial
link, a twisted pair link, fibre optic or any other suitable  communication
link, including a wireless communication link. This has the  advantage that
it is not necessary to use a conventional cable 3 which can be a  25 42
core cable . WO 01/81231 PCT/SGOO/00054  7 The invention also has the
advantage that by having a single board computer 4  mounted on the
spreader, it is possible to store data with the spreader and to  perform
diagnostic operations and/or preventive maintenance using the stored  5
data. . This may be particularly useful if, for example, the spreader is
malfunctioning. Furthermore, as the single board computer 4 is mounted on
the  



spreader, even if the spreader is moved from one crane to another crane,
all the  data concerned with that spreader is kept with that spreader. to A
further advantage is that by having the computer 4 mounted on the spreader
it is possible to reduce the response time of the spreader to the commands
entered at the control panel 1. WO 01/81231 PCT/SGOO/00054  8 CLAIMS  1. A
spreader for lifting freight containers, the spreader comprising a frame
having a number of pickup elements mounted thereon, a processor and a data
5 storage device mounted on the frame, the processor being coupled to an
interface device to receive outputs from a number of sensors mounted on the
spreader and to store data received from the sensors in the data storage
device. 10 2. A spreader according to claim 1, wherein the interface device
is also  - coupled to a number of actuation devices on the spreader to
permit the  processor to control the actuation devices. 3. A spreader
according to claim 2, wherein the processor controls the  1s actuation
devices in response to signals received from the sensor. 4. A spreader
according to claim 2 or claim 3, wherein the actuation devices  comprise
valves and/or motors. 



20 5. A spreader according to any of the preceding claims, wherein the
interface device is adapted to be coupled to a remote control panel, the
processor also controlling the actuation devices in response to signals
received from the remote control panel via the interface device. WO
01/81231 PCT/SGOO/00054  9 6. A spreader according to any of the preceding
claims, wherein the  processor and the data storage device form part of a
single board computer.  7. A spreader according to any of the preceding
claims, wherein the data  5 storage device comprises a flash memory device.
8. A spreader according to any of the preceding claims, wherein the
sensors comprise one or more of load cells, ultrasonic sensors,
photo-electric  detectors and encoders. 10 9. A spreader according to any
of the preceding claims, further comprising  an output device coupled to
the processor to permit data stored in the data  storage device to be
downloaded to a remote data storage device. 


