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PSC300 Operation Manual

Version 9.10

General information

Prior to any attempt to operate this Columbia PSC 300, operator should read and understand the
complete operation of the cubing system. It is very important for all operators understand the
equipment is a fully automatic machine. It is also very important to follow all safety procedures
of this equipment.

This manual is intended to provide the information to successfully operate, maintain and trouble
shoot the PSC 300 control system.

It is important that the owner of this machine has assigned operators and service people with
sufficient technical expertise to understand and interpret operation of the fully automatic cubing
system.

The PSC uses three forms of energy to operator. (Hydraulic, Electric, Pneumatic) The energy
must be turned off before operator attempts to perform any type of maintenance or adjust the
machine. Follow the Plants lock out tag out procedure at all time before entering the machine.
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MODE OF OPERATION

The machine is designed to handle a wide range of concrete block sizes. The versatility of the
machine operation is very important to Columbia Machine. This is the reason for the 3 Modes of
Operation. Also very important to Columbia Machine is the safety of the operator. Understanding
the machine and the Modes of operation will help the operators in the safety of operation and the
efficiency of the machine.

1) Manual Mode
2) Automatic Mode
3) Semi-Automatic Mode

Manual Mode

The manual mode gives the operator the ability to control each of the movements manually. The
machine is designed with each movement having a physical selector switch. The selector switches
are located on the main control panel. In the cast of the pallet injector or a part of the machine in
a remote location, there will control station located in that area of the machine.

In the manual mode the operator can move the equipment into any position. The machine uses
position control actuators to control the position of each movement. In manual mode the operator
can override each limit in the cast of a jam or to do maintenance on the machine.

NOTE: The override will only work in manual mode.

Automatic Mode

The Automatic mode is control by one main push/pull button located on the main panel of the
machine. Once the machine is placed in automatic the machine will use the sequential logic
to control the operation of the machine. The programmable logical controller or PLC uses to
control the machines program and the pattern from the cube editor to determine the cycle of the
machine. Important to understand how the machine uses the sensor to determine the position of
the movement and to advance the sequence of the current operation.

Semi-Automatic Mode

The semi-automatic mode is a designed to move one part of the machine in automatic. The
operator interface or HMI has cycle buttons on the main screen. Each cycle button allows the
operator to start the cycle. For example: if you want to cycle the hoist the operator will chose
the hoist cycle button, this will start the hoists cycle. The hoist will then do a complete cycle and
return down to home position. This Semi-Automatic mode also is helpful when trouble shooting
or doing maintenance. The most common way this mode is used is when changing patterns. The
operator will stop the income block by turning off the pattern maker clamps. Then cycle the
pattern flight bar this will empty the product from the pattern maker without having the operator
do this manually. This also will speed up the pattern change process.
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General Layout
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General Layout of Equipment:

The PSC 300 Automatic cuber is broken up into sections of operation. This allows the operator to
control and adjust each section without have to look through the HMI (operator interface) to find
the part of the machine that may need to be adjusted.

- In Feed Section

- Pattern Maker Section
- Side pusher Section

- Hoist Section

- Pallet Injector Section

Each section of the machine has a manual selector switch for each movement in that section.
Below is a written description of the selector switch and description of operation.
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Description of each Movement by Section

In Feed Section

Line Shaft Rollers: (Midget Rollers)

The line shaft rollers are the rollers that move the product from the Pallet handling (turnover) to
the cuber. Some plants have the conveyors broken into section. Common conveyor sections; 1,
2, 3, and 4. There will be a selector switch for each section of conveyor on the panel (Auto-Off-
Man).

In Feed conveyor:

The in feed roller conveyor is used to move the product into the pattern maker. This set of conveyor
rollers is a positive driven section of conveyor. The conveyor also has two speeds. This allows the
conveyor to ramp up and ramp down to move the product fast and accurate into the pattern maker.
The In Feed conveyor also has the option of reversing to place the curved product on the pattern
maker table (or shift Plate) and back up the other product to allow the pattern maker bar to pick up
the oversized or curved blocks. The in feed conveyor is a two speed operation, with flow controls
located at the hydraulic valves. The selector switch is a spring return (Rev-Auto- Fwd).

In Feed Clamps:

The in feed clamps are used to hold the incoming block on the in feed conveyor. This set of clamps
open to allow the product to enter the pattern maker for measure then close to hold the incoming
product until the machine is ready to accept the next set of Blocks. The Clamps are adjustable
to allow for different size product. The clamps can also be turned ON and OFF as needed. The
clamps are also used to control the flow of product into the cuber. The selector switch on the
main panel is a 3 Position switch. This allows the operator to turn OFF the clamps at any point of
operation to stop the flow of product entering the cuber. The clamps selector switch is also what
the operator should use during a product change or rest of the pattern. This allows the cubing line
to accept product and the operator to cycle out the cuber during the change. The in feed clamps
are a pneumatic with flow control located on each cylinder. The selector switch is a maintained.

(Close-Off-Open).
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Pattern Maker Section

Shift Plate:

The shift plate is used to accumulate product for measure. Once the product reaches the correct
Photocell or laser. The shift plate will move the current block forward to allow the flight bar to
pick up the block and move it forward to the turntables. Once the Flight bar encoder value reaches
a set position the shift plate will reverse to home position. The shift plate is a one speed operation

with the flow control valve located at the hydraulic valve. The selector switch is spring return
(Rev-Auto-Fwd)

Flight Bars:

The flight bar is used to move the product from shift plate to turntables thrn to the side pusher
conveyor. The flight bar is also used to place the block in the correct position on the turntables.
Once the flight bar places the blocks on the turntable it will then reverse to center position to
allow the turntables to rotate.

The Flight Bar is operating on an encoder position counter. The position of the Flight bar is found
in the flight bar section of the HMI. There is a proximity switch on the bottom rail of the flight
bar track used to rest the counter of the encoder. This switch also is the position for the bar to
reverse allowing the turntables to rotate. The flight bar is a proportional control hydraulic valve.
The speed control is found in the flight bar section of the HMI. There is a selector switch it is a
spring return (Fwd-Auto-Rev).

Turntables: (2-3-4 turntable pattern maker)

The pattern maker can have 2,3,or 4 turntables. Most plants have 3 tables. The turntable closest
to the shift plate is the first turntable. The turntables are used to rotate the product to match

the pattern from the cube editor. The flight bar moves the block to the turntables each step in
the pattern. As the controller follows the pattern it will then signal to the flight bar to place the
block at turntable position for rotation. The cube editor software decides when each block will
turn. The pattern always tries to have as many turntables to cycle each time it will rotate. This
will optimize the cycle time of the pattern maker.

Each Turntable has it own motor to rotate. The table will rotate the same direction each time it
needs to cycle. The table will rotate 90,180 or 270 deg. The rotation is controller by the pattern
made by the cube editor.

Each turntable may rotate a different degree or at a different time in the pattern. Each turntable has

a flow control valve located at the Hydraulic valve. There is a selector switch for each turntable
it is spring Return (Auto-Turn).
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Side Pusher Section

Side Pusher Rollers:

At the end of the pattern maker is the side pusher Roller. This set of roller conveyor is designed
to move the product into a row for each section of the layer. Each roller on the conveyor is
turning by a rubber band belt. The belts allow roller to pull the product into position, but also
stop turning once the product is in position. The conveyor will start and stop as the product
moves onto the conveyor. There is a Photocell at the end of the pattern maker frame that
controllers the conveyor. In the side pusher section of the HMI can be found a timer. This times
will controls how long the roller will run after the photocell is clear of the product. Adjust the
speed of the roller at the hydraulic valve manifold located at the opposite end of the side pusher
frame. Note: It is important to make sure the belts are working at the roller closest to the pattern
maker. The first rollers help pull the product away from the pattern maker. The selector switch is
spring Return (Rev-Auto-Fwd).

Side Pusher:

The side pusher is used to transfer the rows of product into a layer. Once the row is complete
the side pusher moves the row onto the table of layer pusher. The side pusher will lift and return
for the next row of product. Once the last row of product is ready the side pusher will move the
complete layer onto the table for the layer Pusher.

The side pusher is also controller by the pattern from the cube editor. The pattern tells the side
pusher the row is complete. It also tells the pusher to what position the move the product to. The
side pusher has 1 to 4 stop positions available to set in the cube editor.

Stop positions

First (1% stop on screen, default value)
Second (2" stop on screen)

Third (3" stop on screen)

Last  (always used, last push of layer)

The side pusher is operating on an encoder counter. This counter controls the position the side
pusher forward position. The position of the side pusher is found in side pusher section of the
HMI. Also in side pusher section of the HMI is the speed control of the side pusher. There is a
selector switch for the forward and reverse movement. Spring Return (Rev-Auto-Fwd) There is a
selector switch for the up and down movement. Spring Return (up-Auto-down).

Layer Pusher:

The layer pusher is used to push the complete layer from the accumulation table onto the Hoist
stripper Plate. The layer pusher start signal is controlled by the side pusher full push signal. The
layer pusher is a two speed operation with flow controls located at the Hydraulic valve. There is a
selector switch for the forward and reverse movement. Spring Return (Fwd-Auto-Rev).
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Hoist Section

Hoist:

The hoist is the section of machine that lifts the layer and stacks them on the roller make-up
conveyor. The Hoist also allows if selected the pallet injector to place a pallet on the conveyor
before it builds the cube. The pattern from the cube editor is what controls the how many layers
are placed on each cube.

After each layer is placed on the stripper plate the hoist will pusher the completed cube out of the
machine and start building | new cube. The hoist cycle includes the stripper plate, product gate,
long and stroke clamps, exit roller conveyor. The hoist in a two speed operation with flow controls
located at the Hydraulic valve. There is a selector switch for the up and down movement. Spring
Return (Up-Auto-Down).

Hoist Stripper Plate:

The stripper plate is the main plate on the hoist. The stripper plate carries the layer from the
layer push side of the hoist to the make-up cube side of the machine. The hoist will lift the plate
to the top of the cube. Then the plate will travel over the top of the cube clamp and stripper the
product off the plate. The stripper plate in a two speed operation with flow controls located at the
Hydraulic valve. There is a selector switch for the forward and reverse movement. Spring Return
(Fwd-Auto-Rev).

Hoist Gate:

The hoist gate is located on the main frame of the hoist. The gate is designed to hold back the
product as the stripper plate is removed from under the product. The gate is a speed control is
located at the hydraulic valve. There is selector switch for the up and down movement. Spring
return (Up-Auto-Down).

Hoist Short Clamp:

The hoist short clamp is located on the main frame of the hoist Cube make-up side. The short
clamp design is to be used as the straight side of the cuber clamps. The clamps are controlled by
to hoist cycle and not the pattern. The clamp speed control is located at the hydraulic valve. There
Is a selector switch for the open or hold position. Spring Return (Open-Auto-Hold).

Hoist Long Clamp:

The hoist long clamp is located on the main frame of the hoist Cube make-up side. The Long
clamp is used as the adjustable side of the cuber clamps. The clamp is controlled by to hoist cycle
and not the pattern. The clamp speed control is located at the hydraulic valve. There is a selector
switch for the open or hold position. Spring Return (Open-Auto-Hold).
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Cube Make-up Brake:

The cube make up brake is used to stop the cube make up rollers when building the cube. The
brake is a long rubber pad that presses against the make up conveyor rollers. The speed control
is located at the hydraulic Valve. The brake is always on until the cube is ready to send out.
When running the machine in manual it is important to release the brake before sending the
cube out. There is a selector switch to release the brake. Maintained position (Auto-Release).

Pallet Injector: ( Option )

To use the pallet Injector ON/OFF selector switch to On. This will activate the pallet Injector
cycles and modify the Hoist cycle to use a pallet under each cube. The pallet injector has manual
remote station located at the Injector outside the guarding. This remote station allow the operator
or Forklift operator to control the pallet injector cycle to allow the loading of the pallet injector
without stopping the cuber. Please review your current pallet injector remote control stations,
because many injectors are designed to fit the pallet of the plant.
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e The Main Screen of the HMI allows the operator to monitor and alter the various machine
operations. This screen is designed to tell the operator the current pattern run in the machine
and it current step number.

e An important part of the HMI is the NAVIGATION BUTTONS located at the bottom of
every screen. The navigation buttons are used to take the operator to different sections of the
machine.

Sections of the Machine
INFEED SECTION
FLIGHT BAR SECTION
SIDE PUSHER SECTION
HOIST SECTION
PALLET INJECTOR SECTION
PATTERN SECTION
CUBE EDITOR
PRODUCTION REPORTS
INPUTS AND OUTPUTS
SEQUENCE SCREENS

e The current pattern loaded is the name of the pattern the operator saved the pattern into the
memory of the controller. To see all the patterns save in the machine refer, to the pattern
section.
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The machine will display to pattern step number. The step number is the current position
the machine is at in the current pattern loaded. The machine will always increase the pattern
number as it work through the pattern loaded. When the pattern is complete the machine will
reset the pattern to (0). The number O is the first step in the pattern.

Changing Pattern Step Number:

When changing the “Pattern Step Number”

1) Stop “Automatic Mode”

2) Adjust the block in the machine to match the pattern.

3) Place the correct number in the Pattern Step Number on the main screen.

4) If the correct number is in the pattern step number, change the number in the pattern step
number to a larger number then current number. Example: if the number in the pattern step
number is 12 change the number to 13 and enter. Then change the number back to 12 this
will make the controller reset all the valves correctly in the machine.

5) Put the machine back in the “Automatic Mode”

6) The step number can be found in the Cube Editor, in each pattern. Refer to the cube editor
manual for details.

Rest the Pattern:

Before the reset of the pattern it is important to clear the pattern maker of all product. This
can be done using the pattern Maker cycle Button on the Main Screen. Once the product
Is removed from the pattern maker, check to make sure the correct pattern is sent into the
machine. Remove “Automatic Mode” and press Rest Pattern. Note: A common practice is the
place the pattern maker clamps in close position and then restart Automatic. This will stop
the flow of product and give the operator time to make the last check of the system before
allowing product to restart.

Cycle Buttons:

Also located on the main screen of the HMI s the cycle buttons. The cycle buttons are used
to move the machine through each cycle automatically. This makes it easier for the operator
to clean out the machine. Each button is just a start signal to that section of the machine. This
function will only work in Automatic Mode.

Also located on the Main Screen is the Pallet Injector On-Off. This button will charge from
Red (Off) to Green (On). The pattern does not control the pallet injector. The pallet injector
will cycle at the start of every cube if turned on.
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Pattern Screen
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e The Pattern Screen: This screen is used to controller the all the patterns that come in from
the Cube Editor. Understanding this screen is important for the operator to understand. There
are two ways to get patterns into the controller, one directly from the cube editor and one from
the pattern Screen.

e From the Cube Editor: All the patterns for the PSC come from the cube Editor. To get to the
cube editor there is a button on the bottom of this screen, and also on the main screen. This
button will take you to the desktop of the Panel View CE. From the desktop will be the cube

A
editor Icon <veeenmer - the icon will bring up the cube editor software. After the pattern is built
and sent to the controller it arrives in the main Storage File.

e The Save Button: The save button is used to store the pattern the Controller. This function
allows the operator to place the pattern in a file inside the controller. Using the pattern number
button enter the pattern number to store the pattern. The number entered will display in the
pattern number to save on the button. Once the correct number is in the window then press the
save button. The status bar will give the operator feed back when the operation is complete.

e Pattern Name: This button is used to allow the operator to name the pattern. To enter the
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name for each number the operator can select the display box next to the number. This will
bring up a keypad and allow the operator the name or code to go with this product.

e Send The Pattern: When it is time to change the pattern in the machine the operator has two
options. The first option is to use the cube editor the second option is to use a pattern that has
been saved in the controllers memory.

» Cube Editor: Sending the pattern from the cube editor the operator selects the cube
editor button from screen. Once the cube editor software is open, then select Open or
create New. Once the correct pattern is selected, the operator needs to SEND the pattern
to the Controllers Storage file. Return to the main screen of the HMI. When the pattern
maker is empty. Remove Automatic and reset pattern. Turn off Pattern maker clamps and
restart Automatic. When Ready the operator can place clamps back into automatic.

= Controllers Memory: Sending the pattern from the controllers memory the operator
needs to enter the pattern number into the pattern number to send box and press SEND.
The status bar will indicate when the pattern send is complete. Return to the main screen
of the HMI. When the pattern maker is empty. Remove Automatic and reset pattern.
Turn off Pattern maker clamps and restart Automatic. When Ready the operator can
place clamps back into automatic.
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Infeed Section

CUBER IN MANUAL : I LOG OUT

e The infeed section is setting used to control the product feeding into the pattern maker. One of
the very important parts of an automatic cuber is how well the product is feed into the machine
to be measured and separated. When making changes to the machine always remember what
the value was when you started.

e Pattern maker Infeed Clamps [on-off]: This function will turn the clamps on and off. Some
products because of there shape will cause if clamped to catch on the clamp pads or twist the
product. Other product may get chipped form the clamps.

e Infeed Conveyor Fast [on-off]: This function will turn in feed roller fast on and off. Some
products you want to feed the machine only slow to prevent them from chipping.

e Infeed Reverse After Loading [on-off]: This function will allow the in feed conveyor to
reverse after loading product on table. This function is commonly used for loading retaining
wall. A lot of retaining wall have a angle to both ends of the product this causes the block to
twist as it loads on the table. When the shift plate moves forward the block will hang up on
the in feed conveyor and get pulled back. Then the flight bar will go under the retaining wall
at pick up. This function will allow the product to load further on the shift plate and pull back
to block behind the on loading to help create a gap.
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e Pattern Maker Clamps Close Delay: This is a delay timer to tell the controller the pattern
maker clamps are closed.

e Infeed Conveyor Delay Fast At Start: This is a delay timer at start to allow the product start
moving before the in feed conveyor will turn the fast valve on.

e Infeed Conveyor Reverse After Block Is Loaded On Table: This timer is how long the in
feed will reverse after loading product on table. Function must be turned on.

e Delay To Start Cuber After The Block Are At The Pattern Maker: This timer is used to

allow the product to accumulate at the cuber before the cuber will start loaded the pattern
maker.
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Flight Bar Section
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e The Flight Bar Section is the setting used to adjust the pattern maker flight bar. The flight bar
is operating by an encoder position counter. The flight bar is also proportional controlled this
allows the bar to ramp up and ramp down. There is a navigation Button on the bottom of the
screen to get to the Flight bar speed control screen.

e Flight Bar Actual Position: The flight bar has an encoder position counter that feeds the
controller the actual position the bar is in at all times. This value is displayed at the top of the
screen as a reference to help adjust the positions of operation.

e Flight Bar Home Position: This is the position that the flight will stop and wait for the shift
plate to be loaded with new product. A good position is when the bar is stopped 1” to 2” from
the bottom of the shift plate table.

e Flight Bar Slow at Block Pick-up: This is the position the Flight bar will start to slow down
when picking up the block off the shift plate.

e Flight Bar slow Zone width at Pick-up: This value is used to control how long the flight bar
will stay in slow after the bar has picked up the block off shift plate.

Page 16



&W
MODEL PSC300 CUBER

e Flight Bar position to start slow before rotation position: This position will start the flight
bar ramp down before the rotation position.

e Flight Bar Position to place block on Turntable: This the position the flight bar will used to
place the block on the turntable before it is rotated.

e Flight Bar slow to Pick-up Block after Rotation: This is the position the Flight will start to
slow down to pick up the black after they have rotated.

e Flight Bar slow zone Width after Rotation: This the Zone size used to keep the Flight bar in
slow speed after it picks up the block.

e Flight Bar Position to Start Slow at End of table: This position will start the flight bar in
slow speed at the end of the table as the bar goes down. This setting is used to help prevent the
bar from chipping the bottom edge of the product.

e Pallet Layer Hole Check: The Hole check is a feature built into the cube editor software.
This allow the machine to check to make sure the block turned on the screen when building a
pattern is check at the end of the pattern maker table.

e Flight Bar position to check for Hole Check: This is the position that the machine uses to
check the block for the Hole check Function.
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Flight Bar Speed Control
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e The Flight Bar Speed is the setting used to adjust the pattern maker flight bar speed. The
flight bar a proportional controlled valve this allows the bar to ramp up and ramp down. This
screen gives the operator control of fast the machine needs to be to handle the product. There
IS a navigation Button on the bottom of the screen to get to the Flight bar section screen.

e Flight Bar Actual Position: The flight bar has an encoder position counter that feeds the
controller the actual position the bar is in at all times. This value is displayed at the top of the
screen as a reference to help adjust the positions of operation.

e Navigation of the speed Screen: At the bottom of each graph there is an arrow up and an
arrow down. The up arrow will increase the speed of the function, and the down arrow will
decrease to speed of the function.

e Slow Speed: The slow speed graph is the speed the flight bar used when operating in slow
speed.

e Fast Speed: The Fast speed graph is the speed the flight bar used when operating in Fast
speed.
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e Reverse Speed: The Reverse speed graph is the speed the flight bar used when operating in
Reverse speed.

e Acceleration Speed: The Acceleration speed graph is how fast the flight bar will accelerate
to the required speed.

e Deceleration Speed: The Deceleration speed graph is how fast the flight bar will Decelerate
to the required speed.
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Side Pusher Section
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e The Side Pusher Section is the setting used to adjust the Side Pusher. The Side Pusher is
operating by an encoder position counter. The Side Pusher is also proportional controlled this
allows the Pusher to ramp up and ramp down. There is a navigation Button on the bottom of
the screen to get to the Side Pusher speed control and Side Pusher Stop Positions screens.

e Side Pusher Actual Position: The Side Pusher has an encoder position counter that feeds the
controller the actual position the Pusher is in at all times. This value is displayed at the top of
the screen as a reference to help adjust the positions of operation.

e Side Pusher Roller Conveyor Run Time: This timers is used to allow the roller to run after
the product is clear of the Photocell at the end of the pattern maker table (this is also used as
the Hole Check Photocell)

e Position To Start Slow To Place Block On Table: This Value is used by the controller to
calculate when the pusher will start slow before reaching the current stop position. Example;
If the pusher will push the row to 1800 counts, it will take the number From the slow to place
block on table (75) and start to slow the pusher at 1725.
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e Side Pusher Slow Position When Running Reverse: This Value is used by the controller to
calculate when the pusher will start slow before reaching the reverse stop position. The pusher
always returns to (0) when running reverse. The value entered will start slow when the side
pusher position is less than this value.

e Side Pusher Used as a Guide [on-off]: The side pusher can be used as a guide when the layer
pusher is moving the layer onto the hoist plate. This function is commonly used when the
machine is interlocking retaining wall for handling odd shapes.

e Side Pusher Guide Position For layer Pusher: This value is the stop position for the side
pusher when used as a guide for the layer pusher. Note: when adjusting this position be care
full not to set value too high to prevent the layer pusher from catching the side pusher blade.

e Side Pusher Maximum Forward Position: This value is the maximum value the side pusher
is allowed to move when traveling forward. This value is used in manual and Automatic
operation. If there is any problem with the encoder on the side pusher this value may be used
to override the forward operation to help correct the problem with the counter.
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Side Pusher Speed Control
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e The Side Pusher Speed is the setting used to adjust the pattern maker side pusher speed. The
flight bar a proportional controlled valve this allows the bar to ramp up and ramp down. This
screen gives the operator control of fast the machine needs to be to handle the product. There
IS a navigation Button on the bottom of the screen to get to the Flight bar section screen.

e Side Pusher Actual Position: The Side Pusher has an encoder position counter that feeds the
controller the actual position of the Pusher is in at all times. This value is displayed at the top
of the screen as a reference to help adjust the positions of operation.

e Navigation of the Speed Screen: At the bottom of each graph there is an arrow up and an
arrow down. The up arrow will increase the speed of the function, and the down arrow will
decrease to speed of the function.

e Slow Speed: The slow speed graph is the speed the Side Pusher used when operating in slow
speed.

e Fast Speed: The Fast speed graph is the speed the Side Pusher used when operating in Fast
speed.
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e Reverse Speed: The Reverse speed graph is the speed the Side Pusher used when operating
in Reverse speed.

e Acceleration Speed: The Acceleration speed graph is how fast the Side Pusher will accelerate
too the required speed.

e Deceleration Speed: The Deceleration speed graph is how fast the Side Pusher will Decelerate
too the required speed.
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Side Pusher Stop Positions

CUBER IN MANUAL

SIDE PUSHER ACTUAL POSITION

AN CAvouT PATTERN ; push WIEETOR
SCREEN SECTION SECTION SECTION SECTION SECTION

PRODUCTION ~|NPUT= SEQUENCE
REPORTS ~QUTPUT= SCREEN

e The Side Pusher Stop Positions: The stop positions are used to control the forward position
the side pusher will stop at in end cycle or (Row of Product). Each time the pattern sends the
signal to the side pusher to cycle it also tells the pusher to what position the move the product
to. The side pusher has 1 to 4 stop positions available to set in the cube editor. Ref to the cube
editor manual for the setting the stops in the pattern

Stop positions

First (1% stop on screen, default value)
Second (2" stop on screen)

Third (3" stop on screen)

Last or full  (always used, last push of layer)

e Side Pusher Actual Position: The Side Pusher has an encoder position counter that feeds the
controller the actual position the Pusher is in at all times. This value is displayed at the top of
the screen as a reference to help adjust the positions of operation.

Page 24



&M
MODEL PSC300 CUBER

Hoist Sections

i LAYOUT

SAFETY FLIGHT SIDE HOIST HOIST PALLET
MAN aeers BAR PUSH CLAMP GATE INJECTOR

n LAYOUT i
SR LT SECTION SECTION SECTION SECTION SECTION

= NPUT— SEQUENCE
SECTION SCREEN

—OUTPUT—

e The Hoist Section is the setting used to adjust the Hoist, Hoist Gate and Hoist Clamps. There
Is a navigation Button on the bottom of the screen to get to the Hoist gate and Hoist Clamps
control screen.

e Hoist Position Counter: The Hoist also has a position counter that feeds the controller the
actual position the hoist is in at all times. This value is displayed at the top of the screen as a
reference to help adjust the position of operation.

e Delay to Stop Hoist Going Up After Clearing Top of Cube: This delay timer controller
when the hoist stop after it clears the top of the cube with the new layer. As soon as the hoist
Is above the top of the cube it will start into slow speed, at that same time the timer will start.
After it reaches the value it will then allow the stripper Plate to move forward.
e Increasing the Value: Keeps the Hoist moving up slow longer after it is above the cube.
e Decreasing the Value: Stops the Plate soon after the photocells is clear the top of the
cube.

e Delay to Stop Hoist Down at Top of Cube Stripper Plate Forward: This delay timer
controller the hoist moving down when the stripper plate is forward. This allows the hoist to
move down to bring the stripper plate close to the top of the cube. Common setting brings
the bottom of the stripper plate and the top of the cube about ¥2” to %4” to the top of the cube.

Page 25



W
MODEL PSC300 CUBER

When making adjustments to this value be care full not to increase the value to large and have
the plate make contact with the top of the cube. This will cause the plate to pull back the cube
toward the hoist frame.

e Increasing the Value: Moves the Plate closer to the top of the cube.

e Decreasing the Value: Keeps the Plate further from the top of the cube.

e Delay to Stop Hoist Moving Down to Set Layer on Cube: This delay timer controls the hoist
moving down to set the layer on the cube. After the stripper plate moves reverse and the layer
Is still clamped the hoist will move down in slow speed until the delay timers is complete.
Then the clamps will open and finish cycle.
e Increasing the Value: Moves the Layer closer to the cube.
e Decreasing the Value: Keeps the Layer further from the top of the cube.
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Hoist Clamps

CUBER IN MANUAL I LOG OoUT

HOIST POSITION COUNTER

SAFETY FLIGHT SIDE al8 HOIST PALLET

PATTERN INFEED
SECTION SECTION

SEQUENCE
SCREEN

LAYOUT
SECTION

BAR PUSH S GATE INJECTOR
SECTION SECTION Eas SECTION SECTION

e The Hoist Clamp Section is the setting used to adjust the Hoist, Hoist Clamps. There is a
navigation Button on the bottom of the screen to get to the Hoist section.

e Hoist Position Counter: The Hoist also has a position counter that feeds the controller the
actual position the hoist is in at all times. This value is displayed at the top of the screen as a
reference to help adjust the position of operation.

e Hoist Clamps [on-off]: This function will turn the clamps on and off. Some products because
of there shape will be better if clamps are turned off. Other product may get chipped form the
clamps. Also if you want to off set the layer it may be an option to use.

e Hoist Clamps Use as a Guide [on-off]: This button will turn on and off the guide function.
Some products because of the shape will be better if clamp go in but not clamp the product.
Other product may get chipped from the clamps.

e Hoist Clamps Hold Layer [on-off]: This Button turns on and off the hold Function. The hold
Function will clamp the Layer and not stop on the switch. The only control to the operator will
be the hydraulic bypass setting on the valve. Some of the retaining wall or heavy products use
this option.
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e Re-clamp Base Layer [on-off]: This Button will turn on and off the re-clamp base layer
function. This function is used to re clamp the base layer after it is set on the wood pallet. After
the layer is set on the pallet the normal cycle will happen, when the hoist is completely down
the clamps cycle will re clamp and make the product square up on the pallet.

e Delay to Stop short clamp on guide switch: This delay timer controller when the short clamp
will stop clamping after the switch is triggered.
¢ Increasing the Value: will allow the short clamp moving in longer [increase hold]
e Decreasing the Value: will allow the short clamp moving in sooner [decrease hold]

e Delay to Stop Long clamp on guide switch: This delay timer controller when the long clamp
will stop clamping after the switch is triggered.
e Increasing the Value: will allow the long clamp moving in longer [increase hold]
e Decreasing the Value: will allow the long clamp moving in sooner [decrease hold]

e Delay to Stop short clamp on Hold switch: This delay timer controller when the short clamp
will stop clamping after the switch is triggered.
e Increasing the Value: will allow the short clamp moving in longer [increase hold]
e Decreasing the Value: will allow the short clamp moving in sooner [decrease hold]

e Delay to Stop Long clamp on Hold switch: This delay timer controller when the long clamp
will stop clamping after the switch is triggered.
e Increasing the Value: will allow the long clamp moving in longer [increase hold]
e Decreasing the Value: will allow the long clamp moving in sooner [decrease hold]
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Hoist Gate Settings

CUBER IN MANUAL : I LOG OUT

e The Hoist Gate Section is the setting used to adjust the Hoist, Hoist Gate. There is a navigation
Button on the bottom of the screen to get to the Hoist section.

e Hoist Down Delay Timer: This delay timer controller when the Hoist Gate will stop going
down after the switch is triggered.
e Increasing the Value: will allow the Hoist gate to move down longer.
e Decreasing the Value: will stop the Hoist gate to moving down sooner.

e Hoist Gate Off Set [on-off]: This button will turn on and off the Hoist gate off set function.
The hoist gate off set is used to off set the back of the cube with the gate. Some products the
layers are not square after they are built. This function allows the operator to center the layers
on the cube.

By turning on this function each layer will follow the off found in each Hoist Gate Off Set
Layer #. This value will allow the gate to close in a different position pre layer.
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Diagnostic Section

e The PSC 300 is a Fully Automatic Machine. The machine uses a (PLC) Programmable logic
controller to handle all of its operations. The controller is given a program by Columbia Machine
to control all of the Sequences of operations. The controller controls all the movements of the
machine by sending out signal to the hydraulic system, electric system, and the Pneumatic
system. The Controller receives signal back from the sensors of the current positions of the
movements of the machine.

e Columbia Machine has designed the HMI to provide the operator the ability to monitor
adjust the machines program. From the main screen of the HMI is a navigation button labeled
Sequence screens. Also from the main screen is the Input and output navigation button. It is
important for the operator to always read and understand that adjusting the operation of the
sequence of operation could damage the machine if the product is not clear. The operator
should take the time to under the machines sequence before adjusting. The machines sequence
can be adjusted in Automatic or in Manual Mode. The last VERY IMPORTANT always for
all safety lock out tag out procedures before enter inside the machines safety guarding.
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Sequence Screen

| SAFETY
LAYOUT

I LOG oUT

PALLET
INJECTOR

INFEED
SECTION SECTION

PAL. INJECTOR
SEQUENCE

MAIN
SCREEN

The main sequence screen is like a index of the systems sections. Like the navigation button
on the main screen this screen also has navigation buttons. The Navigation button will take
the operator to different sequence sections of the machine. Each section of the machine has
its own sequence of operation. Also on this screen is the current sequence of operation. There
is also navigation button to bring the operator to the desired section of operation. Again the
machine is operating by sequence of operation

Sections of the Machine
FLIGHT BAR SECTION

SIDE PUSHER SECTION
HOIST SECTION

PALLET INJECTOR SECTION

Page 31



&M
MODEL PSC300 CUBER

Pattern Maker Sequence

PATTERN MAKER SEQUENCE

= — PATTERN MAKER SHIFT PLATE MOVE REVESRE WAIT FOR PRODUCT

PATTERN MAKER IN AUTOMATIC

BLOCK AT PATTERN MAKER ON MIDGET ROLLS
— LOAD PATTERN MAKER WITH PRODUCT

- PATTERN MAKER IN AUTOMATIC

ON SHIFT PLATE IN REVERSE POSITION
PHOTO CELL 1 2 3 4

2
Il E3 £ 1 B
w T T T T

— INFEED REVERSE FOR LARGE PRODUCT (IF TURNED ON)
INFEED REVERSE ON/OFF
- 2000 o« [ESEER-—» 1000
— PATTERN SHIFT PLATE MOVE FORWARD

| oFF [SHIFT PLATE FORWARD

— PATTERN MAKER FLIGHT BAR REMOVE BLOCK

FLIGHT BAR CLEAR SHIFT PLATE

ADJUST
SEQUENCE

MAIN INFEED FLIGHT SIDE HOIST PALLET HOIST PAL.INJECTOR SEQUENCE

2 = SH
ar iz BAR PUSH L oLAS INJECTOR - L o I 2 = ;
SCREEN SECTION SECTION SECTION SECTION SECTION SEQUENCI SEQUENCE SEQUENCE SCREEN

e This is the screen for the pattern maker. The pattern maker controls the incoming of the
product into the cuber. The cycle on this section starts at 0 and ends at 4 then returns to 0. The
bottom right is the location to adjust the sequence when the trouble shooting a problem. The
machine is using the different switches to move through the sequence of operation. The screen
Is operating directly off the controller program.
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Side Pusher Sequence

SIDE PUSHER SEQUENCE

—® () — SIDE PUSHER REVESRE WAIT FOR PRODUCT

BLOCK AT END OF PATTERN MAKER (HOLE CHECK CLEAR)

SIDE PUSHER CONVEYOR STOP RUNNING
SIDE PUSHER DOWN

ROOM FOR SIDE PUSHER

- 12 «— ENIEEEEEEREN —» 10
— SIDE PUSHER MOVE FORWARD!

- SIDE PUSHER DOWN
=) 950 o ENSINNNEE » 1250

v = 050 <« ENEHEEIENSTENRNENEY > 1850
— SIDE PUSHER MOVE UP

[ OrF JlISIDE PUSHER UP
3 — SIDE PUSHER MOVE REVERSE

l_ - SIDE PUSHER IN REVERSE POSITION

— PATTERN MAKER FLIGHT BAR REMOVE BLOCK

. ADJUST
SIDE PUSHER DOWN|
 oFr SEQUENCER 3
MAIN INFEED sl e HoIST LT PAT. MAKER HoIST PAL.INJECTOR  SEQUENCE

SCREEN SECTION SECTION SEQUENCE SEQUENCE SEQUENCE SCREEM

SECTION SECTION SECTION

e This is the screen for the Side pusher. The side pusher controls the moving of the rows of block
from the pattern maker to the layer pusher table. The cycle on this section starts at 0 and ends
at 4 then returns to 0. The bottom right is the location to adjust the sequence when the trouble
shooting a problem. The machine is using the different switches to move through the sequence
of operation. The screen is operating directly off the controller program.
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Hoist Sequence

HOIST SEQUENCE

—DOWN IN HOME POSITION _.‘?HOIST MOVE MOVE DOWN TO TOP OF CUBE

| ON_[RHOIST AT TOP OF CUBE PHOTO CELL

DELAY TO STOP HOIST

DOWN ON Tr'); 1:'.\FEUBE —» 1000

—HOIST GATE DOWN CLAMPS HOLD BLOCK
| ON [MHOIST GATE DOWN

| ON [HOIST SHORT CLAMP (HOLD)
ST LONG CLAMP (HOLD)

1 Q —STRIPPER MOVE REVERSE
| | ON |BSTRIPPER PLATE REVERSE

—HOIST MOVE DOWN TO SET LAYER ON CUBE
HOIST DOWN TO SET 2850

g“MO‘U’E HOIST UP FOR PALLET
| ON [WHOIST UP FOR PAL INJECTOR

— WAIT FOR PALLET INJECTOR —HOIST GATE UP CLAMPS RELEASE BLOCK
| ON [WPALLET LOADED INTO CUBER | O JHOISTG

LAYER ON CUBE

» [ ON [MHOIST SHORT CLAMP (OFEN)
IE | ON [WHOIST LONG CLAMP (OPEN)
—HOIST MOVE UP OVER TOP OF CUBE 1 —HOIST MOVE DOWN HOME
| on JlHOIST OVER TOP OF CUBE PHOTO CELL | ON_HOIST DOWN HOME

DELAY TO STOP HOIST
MOVE UP OVER CUBE

—STRIPPER MOVE FORWARD
| On [MSTRIPPER PLATE FORWARD ADJUST SEQUENCE “

MAIN INFEED L S HOIST HESTOR PAT.MAKER  SIDEPUSHER  PAL INJECTOR  SEQUENCE
= = = SEQUEMCE SEQUENCE SEQUENCE SCREEN

700

o o BAR SEATIA
i ey SECTION SECTION SEGTSH SECTION

e This is the screen for the Main Hoist. The main hoist controls the building of the layers of
cube. The cycle starts after the layer pusher places the layer on the hoist. The cycle on this
section starts at 0 and ends at 13 then returns to 0. The bottom right is the location to adjust the
sequence when the trouble shooting a problem. The machine is using the different switches
to move through the sequence of operation. The screen is operating directly off the controller
program.
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Pallet Injector Sequence

PALLET INJECTOR SEQUENCE

u—INJECTOR IN HOME POSITION —» 5 —PALLET INJECTOR PUSHER MOVE TO WAITING POSITION

[ WPALLETINJECTOR ON/ OFF [~ WPALLET INJECTOR PALLET CHECK PC
START PALLET INJECTOR SIGNAL

[ ON [WPALLET INJECTOR CHECK PALLET ON / OFF

| " WPALLET INJECTOR FORKLIFT GATE CLOSED
| ON MPALLET INJECTOR FORKLIFT CLEAR

PALLET INJECTOR PUSHER .
AT WAITING POSITION 175

| ON WPALLETS IN PALLET INJECTOR BOX

[ ©° WPALLET INJECTOR FORKS IN ﬂ—PALLET INJECTOR WAIT FOR HOIST
[ ON WPALLET INJECTOR START SIGNAL

| on WPALLET INJECTOR HOIST DOWN

—PALLET INJECTOR FORKS MOVE OUT

| " WPALLET INJECTOR FORKS OUT
—PALLET INJECTOR HOIST MOVE UP i 0

| ON WPALLET INJECTOR HOIST AT SECOND PALLET

PALLET INJECTOR PUSHER
FORWARD POSITION —» 425

—PALLET INJECTOR FORKS MOVE IN

?—PALLET INJECTOR PUSHER MOVE REVERSE

| ON PALLET INJECTOR PUSHER REVERSE
| ON WPALLET INJECTOR FORKS IN
—PALLET INJECTOR MOVE UP E—PALLET INJECTOR HOIST MOVE DOWN
| On WPALLET INJECTOR UP AT TOP! | on [WHOIST DOWN HOME

S-8-88

ADJUST SEQUENCE n

FLIGHT : PALLET
INFEED : HOIST INJECTOR

SECTION it el SECTION ni i

PAT. MAKER SIDE PUSHER HOIST SEQUEMNCE
SEQUENCE SEQUENCE SEQUENCE SCREEN

e Thisisthe screen for the Pallet injector. The pallet injector controls the placing of the pallet into
the cuber. The cycle on this section starts at 0 and ends at 9 then returns to 0.the bottom right is
the location to adjust the sequence when the trouble shooting a problem. The machine is using
the different switches to move through the sequence of operation. The screen is operating are
directly off the controller program.
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Input Cards

CUBER IN MANUAL l

* CARD LOCATEDIN ™ | © N © i INPUT CARD
. MAIN CONTROL PANEL LOCAL #1 AND
WIRE 1769-1Q18 —  NUMBER

24VDC

NUMBER
IF'&%A&%%TO% CUBER AUTOMATIC PUSH- PULL BUTTON —— L11.00 —-@ LOCAL:1 INPUT [0]
MACHINE cuger cveLe BuTToN — Lit.o1 —J[T)] LocaLtNpUT (1]
START HYDRAULIC PUMP PUSH BUTTON = L1102 —-@ LOCAL:1 INPUT [2]
STOF HYDRAULIC PUMP PUSH BUTTON —— L11.03 — ] LOCALAINRUT 2]
MIDGET ROLLERS #1 AUTOMATIC SEL. SWITCH —— L1104 —-@ LOCAL:1 INBUT [4]
ST#ITPUUSTOF MIDGET ROLLERS # 1 MANUAL SEL.SWITCH —— L1105 —-@ LOCAL:1 INPUT [5]
MIDGET ROLLERS # 2 AUTOMATIC SEL. SWITCH = L1106 —-m LOCAL:1 INPUT [6]
WIDGET ROLLERS#2 MANUAL SEL, SWTCH —— L11,07 — ][0 LOCALAINPUT 7]
MIDGET ROLLERS # 3 AUTOMATIC SEL. SWTCH —— L11.08 —--@ LOCAL:1INPUT [8]
DESC%‘EHON MIDGET ROLLERS # 3 MANUAL SEL.SWTCH —— L11.08 ——JJ0J] LOCALIA INPUT 9]
INPUT MIDGET ROLLERS # 4 AUTOMATIC SEL. SWITCH —— L1110 —-@ LOCAL:1 INPUT [10]

MIDGET ROLLERS #4 MANUAL SEL, SWITCH —— L11.11 =KL LOCAL: INPUT ]
INFEED CONVEYGR FORWARD MANUAL —— L11.12 —JKCJ] LOCALA INPUT[12]
INFEED CONVEYOR REVESREMANUAL —— L11.13 — K] LOCALIINPUT13]
INFEED CLAMPS AUTOMATIC SEL SWITCH —— L1114 ——JKLJ] LOCAL INPUT[14]
INFEED CLAMPS MANUAL SEL SWITCH =—— L11.16.— KL LOCAL:1INPUTi3]

SECTION 1 oM
\ NAVIGATION BUTTON /

NEXT AND PREVIOUS SCREEN WIRE NUMBER
IN SAME ORDER AS SCHEMATICS

e This is one of the Input screens on this machine. Understanding on how to read and follow the
input card is very important in trouble shooting a problem on the machine. When the operator
Is working on a problem this screen can make is easier to check the status of an input without
using a meter or without opening the safety gate and stopping the machine. The input and
output screens are Read Only.
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Output Card

CUBER IN MANUAL

EER:on  NR:orr .
OUTPUT CARD ""%BB'MIEDEM_‘:"'
CSRi 3 CUBER REMOTE PANEL —CSR—
ADDRESS ——— 1794-0WS e fe st el R B
VAC /VDC NUMBER

LOCATION TO
FIND CARD ON

e

CSRiZBUTRUT [0] [Truse] l—— cSR30.00 == HOIST DOWN (SLOW)

MACHINE
esrgourputf] [JE—{[rus[}— csrs001 — hoisTuUR(sLoW)
csriaouteuts] [[E—{[ruse[— csrec.02 ——HOIST DOWN (FAST) SRR
OUTPUT

CSRi3 QUTPUT [3] |@| CSR30.03 ==—HOIST UP (FAST)

CSR:3 GUTPUT [4] || CSR30.04 = SHORT CLAMP " OPEN"
\DESCRIPTION
OF
CSRi3OUTRUT [5] —-DE_-S;D‘— CSR30.05 ——SHORTCLAMP * HOLD* OUTPUT

esrizouteut(e] [[E—{7o=[— csrao.0s ——Lone cLamp oPEN"

esrizouteuT (] [JIH—[[ros=[— csreo.07_—— LONG CLAMP " HOLD*

WIRE NUMBER

MEXT
SCREEN

SCREEN SECTION SECTION q SECTION -l
\ / NEXT AND PREVIOUS SCREEN

NAVIGATION BUTTON
IN SAME ORDER AS SCHEMATICS

e This is one of the Output screens on this machine. Understanding on how to read and follow
the Output card is very important in trouble shooting a problem on the machine. When the
operator is working on a problem this screen can make is easier to check the status of an output
without using a meter or without opening the safety gate and stopping the machine. The input
and output screens are Read Only.
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Columbia Machine

Cube Editor

User’s Manual
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1 Introduction

1.1  Overview

The Columbia Machine Cube Editor is the software tool to be used in the creation of patterns for the Automatic
Series Cuber. Its intuitive and simple interface allows user to easily create cube patterns and transfer them to the
Machine for execution.

The present manual covers the description, and use of the Cube Editor.

1.2 Scope of this document
The main objective of this document is to assist the user of the Columbia Machine Cube Editor.

0 The Manual shows step by step how to use the Cube Editor.
O Known problems, workarounds and fault tracing are covered in the fourth part.

This document is designed to be as graphical as possible to ensure that users be rapidly familiar with the soft-
ware.

Columbia Machine has put great efforts into the creation of this manual to ensure it is detailed, complete and ac-
curate. However, if you find any error or omission, please contact your Columbia representative so that they can
be corrected promptly.

2  Description of the Columbia Cube Editor

2.1  General Description
This software allows a user to perform the following tasks:

Create new cube patterns

Create different designs for cube layers, using different type of tiers and blocks
Download the patterns to the Cuber, through the Cuber PLC

Specify different loading sequence to the Cuber

(I I R I A

2.2 Minimal Requirements
The Columbia Cube editor is designed to run under the Windows 98, Windows NT, Windows 2000 or Windows
XP operating systems.

2.3 Ways to Use the Cube Editor
The Columbia Machine Cube Editor Software is designed to work with a many different PLC programs. The
Machines program takes the data that the software make and uses it to create the pattern.

2.4 Control over the Machine

It is important to understand that the cube editor does not control the operation of the machine. It just makes the
data for the pattern.
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Important information before you start making patterns

1) Build Patterns that will fit in the machine.

2) Build the patterns to allow the machine to take as many block into the pattern maker as possible.
3) When Naming your pattern use common names 6”’reg, 8” Lite Weight , 4” solids.

4) Build the main pattern first into the cube editor.

5) Use the copy Function as often as possible.

6) Print each pattern and save paper to file. Also print a copy to have at the Panel.

7) When using the print function try to print the pattern with the steps.

8) Save the most commonly used patterns into the Machines Controller

3  Using Cube Editor

Shown below is an overview of the Cube Editor environment.

ol bar Cuber layout
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Figure 3.1 - The Cube Editor environment
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3.1 Main Screen

When you start the Columbia Machine Cube Editor, you will be presented with the main screen, shown in figure
5.2.

El s Fa o F5 Ee i EE ) Fip UL Eld

Figure 3.2 - Main screen

When the form is resized, the content of the window will be resized by a factor equal to the form’s resize ratio.
However, the menu bar’s size doesn’t change.

At this point, you can either

Open an existing Cube pattern (Open - F1)
Create a new Cube pattern (New - F3)
Edit a Block (Edit Block - F5)

Edit a layer (Edit Layer - F6)

Change language (Language - F10)

Exit Cube Editor (Esc - F12)

N O O I O
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(otiwbia

3.1.1 Selecting the “Open (F1)” option from the Main Screen
If the user selects “Open”, he will be presented with this screen where he can visualise the existing cube pat-

terns.

N I B B O

Id: identification number for a particular pattern
Description: short description of the pattern

Block name: name of the type of block used for that pattern
W: the blocks’ width

H: the blocks’ height

L: the block’s length

Nb Layer: number of layer in that pattern

Pallet Name: name of the pallet type used in that pattern

X: pattern’s dimension for the X axis

Y: pattern’s dimension for the Y axis

[ Palethe.. |

2 Cubad Sendend |2 |8 16 1 Standard 7

Figure 3.3 - Opening an existing cube pattern

To open an existing cube pattern, select the appropriate line and click Ok (F1) from the toolbar.
The cube editor window will open next. There, you can edit all the layers for that

particular pattern.

To delete a cube pattern, select the appropriate line and click Delete (F7) from the toolbar.

To go back to the main screen, click Esc (F12) from the toolbar.

3.1.2 Selecting the “New (F3)” option from the Main Screen
This option allows you to create a new pattern from scratch where you can design each layer for the cube. See
Section 5.2 for complete details on how to create a new pattern.

3.1.3 Selecting the “Edit Block (F5)” option from the Main Screen
This option allows you to edit an existing block pattern. You will be presented with the Block Selection dialog
box from which you select the appropriate block pattern. See Section 5.2 for complete details on editing blocks.
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3.1.4 Selecting the “Edit Layer (F6)” option from the Main Screen

This option allows you to edit an existing layer. You will be presented with the Tier Selection dialog box from
which you select the appropriate block pattern. See Section 5.2 for complete details on editing layers.

3.1.5 Selecting the “Language (F10)” option from the Main Screen
This option allows you to switch between available languages for the Cube Editor. The Select Language win-
dow will appear, from which you select the desired language.

&, Seleck Langusage . ‘.ID.IE'

Fi. | F2/| &2 I 4 | I5
Erglish | Spankh

Figure 3.4 - Select Language window

3.1.6 Selecting the “Esc (F12)” option from the Main Screen
To quit the Columbia Machine Cube Editor, press Esc (F12). A confirmation window will appear. Click Yes to
quit the application. All non-saved designs are lost when quitting the application.

3.2  Creating or editing a layer
3.2.1 Steps for creating or editing new layer

This section presents the steps to follow for creating a new cube pattern.

0 From the main screen, press New (F3).

0 The following screen displays the existing tiers (or layers). When no tier exists, the list is left
blank and a new tier must be created to continue. Each line contains the tier’s ID, name, and size
according to the X and Y axis.

Tier Selection

El i 3 Ed liF Ik E7. i -} i T RE Fll Elz2
Ck, Edit Delote hies Es

Layer Siza
[ X=45 ¥ ¥=34

1
2 Standard
3 Tier 3 [ ¥X=60 % ¥=48 ]

Figure 3.5 - Tier Selection window
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If you want to create a new tier, press New (F11). See Section 5.4 for further explanations on how to create a
new tier.

To go back to the main screen, press Esc (F12).

0 Select the appropriate tier.
0 Press OK (F1).
0 The following screen displays the available blocks. If no block exists, the list is left blank and a

new block must be created to continue.

Fo I i | Fi1 | F12 I

Fi ?;‘F;‘n ?:|FE]F? 8
Pea EsC

[l e

Blos: Size
[ W=20

x H=ZZ x IF2Z

3 Bloc Type R [ w=6 x HE=8 % L=14 1

Figure 3.6 - Block Selection window

If you want to create a new block, press New (F11). See Section 5.4 for further explanations on how to create a
new block.

To go back to the main screen, press Esc (F12).

O Select the appropriate block.
0 Press OK (F1)
O The following window will appear. If you want to use the Pre-Pattern Maker option, click Yes.

See Section 5.5 for detailed explanations on using the Pre-Pattern Maker.

3

o

I\?‘) Do you veant to uss the Pre-Pattzm Maksr option, This option CANMOT be changed later,

Figure 3.7 - Pre-Pattern Maker window
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0 The following screen appears next. Cube Height indicates the current height for the cube and
Maximum Cube Height indicates the maximum possible height for the cube (values are
in inches).

T T _loixi
e o s o
Sen |Sevnde.]  Add frt vt [t Prmi Pz Zelieh Exc

Currard Cuba Height [o bz Cube Height (20

Cube Dpticn
I'l-hp Fre-Fealtemm Hoaker Qptanis OFF ™ Ol bzt b el con turn

Figure 3.8 - Cube editor
To go back to the main screen, press Esc (F12).

0 In the Cube Option frame at the bottom, you can see whether the Pre-Pattern Maker option is On
or Off.

0 If you wish that only the last turntable be turned, check the check box on the right. Some patterns

require this option to be enabled.

To add a new layer to the cube, press Add (F3).

0 The Layer Edition screen will be displayed.

|

Cluber

Layar Opian
™ Wse Pusher as guide

- Close alevator clamp before rolling table
redraw
I~ Usa Second limit switch

A T B rc L]

Figure 3.9 - Layer edition (Example 1)
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0 The frame at the bottom of the screen contains possible settings that can be applied to the current

layer. Here are the possible options:

Use Pusher as guide. When this option is selected, the Side Feed Pusher will be used as a lateral guide

when the Tier Pusher pushes a layer onto the elevator.

Close elevator clamp before rolling table redraw. Select this option to make sure all the blocks are hold

still when the rolling table redraws.

Use the second limit switch. It is possible to specify two stop position for the elevator clamps. This

option specifies the second position.

Two examples, using different settings for the Cuber, will be used to explain the layer creation.

EXAMPLE 1

For the following screen, the current settings in the Cuber.ini file indicate that blocks will be added in columns

instead of rows.

0 IncomingAngle = 1, which means that the loading clamps are located at the left of the loader i.e.
the blocks will be inserted vertically into the Cuber. It is then possible to turn the blocks using

the turntables.

0 Transformation = 1, which means that series of blocks will be coming from the bottom and that
the Side Feed Pusher will be needed to push the blocks onto the layer space. Thus, blocks

are added to the layer in columns.

O TurntableRotation = 0, which means that the turntables rotation direction is clockwise.
i P Cuhie Edfibar - [Layer Edition] =
Fi F2 J Fs I F4 | F5 | F& l F7 Fé Fa FAT | i | Fiz
ok |Rctas 180 | e 1l Back el Capy it Eic
Lt -

M

Leyer dplion
" Use Pusher as quide
Close glevator clamp before rolling fable

redraw
I Use Second imit switch
LS S ~ B [ R L |

Figure 3.10 - Layer edition, blocks added in columns (Example 1)
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O To add a new horizontal block |:.. L, press -- (F5).

0 To add a new vertical block M , press || (F6).

O To add a new vertical block next to another vertical block while remaining in the same column,
press | (F4). You can add up to 2 other blocks next to an existing one. This option is available
only if a vertical block has just been inserted. The next screen shows an example for a column.

O Here is an example of a complete column for this example.
: =L0| ¥
| EE | E4 | Fc | s o T T [T B (T
| 5 Il Bock | On | Joow {ig Vol e
- Cudey
Lesgar Opiion
I Use Pusher as quide
- Close alevator elamp befora rolling table
redrans
™ Use Second limit switch
A (B G D
Figure 3.11 - Layer edition, complete column (Example 1)
EXAMPLE 2
Here is another example of a layer creation, using different settings.
0 Incoming angle = 3, which means that the loading clamps are at the bottom of the loader i.e. the blocks

are loaded horizontally into the Cuber. Again, the blocks can then be turned using the turntables.

0 Transformation = 2, which means that series of block will be coming form the left. Thus, no Side Feed
Pusher is required to push them onto the layer space so they will be added in rows.

O TurntableRotation = 0, which means that the rotation direction for the turntables is clockwise.
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(otiwbia

FEiF?

Bad: bzl

=181

Fii E3 BT L3 b Fiz
Coprt 3 wid Eic

Lewer dption
" Use Pusher as quide

redraw
™ Use Second imit swiltch

A B S (I

Close alevator clamp before rolling fable

- Cubar

C

Figure 3.12 - Layer edition, blocks added in rows (Example 2)

To add a new horizontal block under another horizontal block while remaining in the same row, press -

(F3). You can add up to 2 other blocks under an existing one. This option is available only if a horizontal

block has just been inserted.

0 The next screen shows a complete row.

& Paco Cube Editer - [Layer Edition]

FSI'.|F5]FE!FT|
- | - 11 Bac:

=)

it Eil Fiz
bt ok Ekc

<A

=

Levar dption
" Uss Pusher as guide

redraw
™ Use Second imit switch

" A ~ B i AEE rn

r Close elevator clamp before rolling fable

Fi ED
] Copy
o

C

Figure 3.13 - Layer edition, complete row (Example 2)
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For specific blocks, rotation can be enabled. Rotation is used when non-symmetric blocks must be placed in
a way that wouldn’t be possible using the normal rotation process. When this option is enabled, the block is
rotated 180 degrees more than usual in order to match the appropriate pattern.

0 To specify that a block will be rotated 180 degrees, press Rotate 180 (F2). Rotation can be
applied only to the current block, one block at a time. The block will be marked with a 180.

>

0 To delete the last inserted block, press Back (F7).

0 To delete a column, press Del (F8). A conformation window will appear. Press OK to confirm
deletion. The last edited column will be deleted.

0 To copy a column, press Copy (F9). The last edited column will be copied to the next available
space for a column. If not enough space is available for a column to be copied, the Copy button
will be disabled.

0 To turn over a block, press Turn (F10). This option is only available at the beginning of the layer
edition for the entire blocks of the layer must be turned. Shown here is the representation for a
turned block. A turned block is pivoted around its X axis.

M

A

I

'\"'\-H_,-".

Figure 3.14 - Pivoted block

On screen, this gives you the following results for the horizontal and the vertical blocks.
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It is possible to insert an empty space, or void, between columns, in order to match a specific pattern.

0 To insert a void in the layer, press Void (F11). This option is only available when inserting
columns.

After pressing Void (F11), the following screen appears.

Space

Enter the desired Space between
Column

ri inche(s)

Canceal Ok

Figure 3.15 - Void dialog window

Enter the desired width for the void in inches and press OK.
Avoid is inserted in the layer.

Lt Optlon
[~ Use Pusher as guide

 Close elevator clamp before rofling table

redrae
™ Use Second imit switch
A B rG L ¥ )

Figure 3.16 - Layer edition, void insertion
0 To accept the current layer design, press OK (F1).

0 To go back to the Cube Editor screen, press Esc (F12).

Page 51



ENGINEERED S OLUTIOMNS

MODEL PSC300 CUBER

3.2.2 Applying settings to a layer

After creating a new layer, further settings can be applied to the layer. The following screen shows the possible
settings that can be applied to the layer. Settings are applied to each row or column. Settings are always applied
to the current selected row or column. The current selected row or column is covered with a grid.

B Paco Ciste Bilit e I E|.l|lr!' hlﬂtllql _-_-'Djﬂ
Fl Fz | Fa Fa Py [ Fo EARs SR R
Ok iUk Lat! [ret Stop | 2nd Seop | Sed Shop | 4 S I I Sk | Kokl B Pos. 1] CPos, 2 Exr
~Lubw
Leswar Diptinn - Flersy Cipticn :
" Use Pusher as guide ';33 Use Laternd Guids
r Close alevator clamp before molling table I o
redraw Fi-Fi: Stop Poartion
: £ | Srop Poetion 3
r
Hoxe: Sesonicd nkL Skch F3-F11: Center bloc on um tabls
oA i E (! i r D [Caritaipd 1 poedon 2

Figure 3.17 - Layer edition (applying settings)

0 To enable the use of the lateral guide, press Guide Lat (F2). The text in the F2: Use Lateral Guide
text-area will change from Off to On. Press Guide Lat (F2) to keep switching between both
values.

0 To set the Side Pusher Stopping Positions, select between first, second or third position
(F3 thru F8).

0 When the layer is completed, press OK (F1). You will be presented with the Cube Editor section

where you can add multiple tiers to a block. See section 5.3 for further details on how to create
or edit a new cube.
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(olombin

3.3  Creating a new cube

3.3.1 Creating a new cube
[

i Facn Cube Edivar - [Cubet |

F5
Irsest

F&
o

e
- |smens .

E3
2dd

F4
Edt

After you created a new layer, the Cube Editor screen appears.

=10ix]

E?
Delele

Fa | 79 | P11 | E12
Pilnt | Fa=e | Sed §  E&

Curent Cubia Heaght ]a

Layer Mo 1

- Cubs Opfion

Femimian! CubeHeght fao

The Fre-Pakar Haks Opbon s OH

™ Ol ekt babde canhan

Figure 3.18

O

F2
S ik A BE L

| E3

Fq
Add

Edit

1741
Insert

F& S
Copy Dicleta 2

- Creating a cube pattern

When you create new layers, they will be added here.

| Fl1 F12 |

Curent Cube Heighl 24

Layer ol Layar Ho 2

=]

tEITLmT Cube Helght [

— Cuba Oiptior

]ThePiu-PAmmMaloaerlmwl:lll

[T Orlylmstiurnable can um

Figure 3.19 - Adding layers to a cube

To save the current block, press Save As...

(F2). Note that the Layer 1 will be at the bottom of the cube.
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0 To copy a layer, select the layer, press Copy (F6) and press Paste (F9).

0 To copy a layer over an existing layer, select the layer to copy, press Copy (F6), select the layer
to be replaced and then press Paste (F9).

0 To delete a layer, press Delete (F7).
0 To print the current layers, press Print (F8).
0 To send the following cube pattern to the PLC, press Send (F11). Make sure a PLC is connected

to the computer. See Section 5.6 for explanations on connecting the PLC to the computer. The
following screen will appear.

Cuber - RBCTL i

Transferming Data bo PLE: 025

Figure 3.20 - Sending pattern to the PLC
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3.4  Creating new tiers and new blocks

Before explaining tiers and blocks creation, it should first be explained what are these elements. A cube is

formed of multiple tiers, or layers, and each tier is formed of multiple blocks. The following diagram shows a
cube constitution.

Block

e Ty . s

L L
’J\."“--..r “‘*u..r

T
.
T

]

'J\"“'-..l"x
L

Oy
]

—_—

i, ‘\:Lt J\‘\:Lt 1 —

(L)

L

| ol el

nhtuLkwlﬁib

i

L =
.

..

~

.Jlllll{ ]

Tier

Figure 3.21 - A cube is formed of tiers, which are formed of blocks

y

In order to create a new cube, you must first define your tiers and blocks’ dimensions and settings. You then cre-

ate all the layers, which, when put together, will form the cube. The following is a description of how to create
tiers and blocks.
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3.4.1 Creating a new tier

0 From the main screen, press New (F3). The Tier Selection screen appears.

Fi e I Fa Fh i ry 1ot fi i Fi1 | Fiz
0k Edit Cniokn Hea | Ex
Layer Size

1 Tier 1 [ x=45 ® ¥=34 ]

Standard

3 Tier 3 [ X=80 x ¥=48 1

Figure 3.22 - Tier Selection window

0 Press New (F11). You will be presented with the Tier Creation dialog box.

Fi | B | HE | i ] FE | FE | e | A | Ta | Fid'| Bit | iz

ok o e Esc
Tiar Hiza Cuba Ol

H ame My Tier

Wicdth -¥X- i(Hatweon 4 and 64) |2::|

Width -¥- (Between 4 and 43)  [17] ¥

Figure 3.23 - Tier Creation dialog box

Enter the desired name for the tier in the Name section.

Enter the desired width, according to the X axis, in the Width -X- section

Enter the desired width, according to the Y axis, in the Width -Y- section

The Cube Out section represents the tier’s orientation according to the Cuber’s X and Y axis.
Use the << (F10) and >> (F11) buttons to switch between the fields in the dialog window
Press Esc (F12) to quit the Tier Creation dialog window.

[ Press OK (F1) when you’re done. You will return to the Tier Selection screen. Press OK (F1) to
go to the Block Selection screen.
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3.4.2 Creating a new block
O After creating a new tier, from the Tier Selection window press OK (F1) to go to the Block

Creation window.

dloc Selection
¥ Fd I iR Fr E E*} L i | Fl1 F1z
Edt

hacwy EsC

Figure 3.24 - Block Selection window

0 Press New (F11). The Block Creation dialog window will be shown.

F1 | =z | £3 | i I HETNT ‘ £7 | Ed | o |F1IZI F11 E12|
ik e a5 Esc
Block Size

Name [sTANDARD
Width {Betw 4 and 24 —

idth (Between 4 an | |8 o
Height {Between 4 and 24) 8 e oW
length (Between 4 and 24) |1 6

Figure 3.25 - Block Creation dialog box

Enter the desired name for the block in the Name section.

Enter the desired width, according to the X axis, in the Width section

Enter the cube’s desired height in the Height section

Enter the cube’s desired length in the Length section

A 3D representation of the block is shown on the right

Use the << (F10) and >> (F11) buttons to switch between the fields in the dialog window
Press Esc (F12) to quit the Block Creation dialog window.

0 Press OK (F1) to complete the block creation and to go to the layer editor. See Section 5.2 for
complete details on layer creation.
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3.5  Using the Pre-Pattern Maker

3.5.1 Enabling the Pre-Pattern Maker option

The Pre-Pattern maker allows creation of particular patterns that could not be created otherwise. When this op-
tion is enabled, certain block structures will be recognized as patterns and the Cuber will perform specific tasks
to place the blocks corresponding to the desired pattern in order to save time in the loading process.

Possible patterns are shown here:

O When creating a new cube pattern and after pressing OK (F1) from the Block Selection window,

a prompt window appears.

Note: This windows will appears only if the Pre-Pattern Maker option is set to Yes in the
cuber.ini file. See Section 4.1 for more details.

Cuth e Elib e ) l{

l ? D pouAant ko wse the Pre-Pattern Maker optian, This opdon CANNGT be danped later,

Figure 3.26 - Pre-Pattern Maker prompt window

0 Select Yes in order for the Pre-Pattern Maker option to be enabled.
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The following screens will be used to show how the Pre-Pattern maker can be useful.

0 Shown below is an example of a layer created without the Pre-Pattern Maker. Here, the

horizontal and vertical blocks are not represented in the same column. Thus, patterns are not

recognized.
W P o Cuher Edibar - [Lary o Elﬂlllﬂl E o' IQEI
Fi E2 ] F3 F4 F5 B Er FE Fa' | Fio | FL1 J FL2
[ et Lt | nd Sop Erditnp Sﬂlﬂnp e | SthEop | S San | NG CE | CiPmal L C.hoe 3§ B
L
Lesaar Option |+ PowCronon .
I" Usa Pusher a5 guide ';ﬁi Use Lateral Guide
:
P Close elevator clamp before ralling fable =
rodraw F3-Fi- Etop Fosition
i [Step Postis
-
Use Second limit switch F9-F11: Caandar bloc on furn fakla
A B I ‘o] Mol Cortmed

Figure 3.27 - Layer edition without the Pre-Pattern Maker
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i Paco Cube Editor - [Layes Edition] o =10 x|
Pi | E2 F3 | F4 B ] Fa E? Fd ] Fg E1l i ok | EiD |
o, [Aoctebsic0| - I - Il fack oo | Coow Iix Eax

The following example shows how to add blocks so that they will be part of a pattern when the
Pre-Pattern Maker option is enabled. In this example, a vertical block is first inserted, using the ||

(F6) button.

Legar Option

I Use Pusher as guide

- Close alevator elamp bafora rolling tabla
radray

I Use Second limil switch

= A T B G D

Figure 3.28 - Layer edition with the Pre-Pattern Maker

0 To add two horizontal blocks next to the vertical block already inserted, press the - (F3) button.

The pattern is now created and will be recognized by the application and the Cuber.
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W P i Cuilies Edibas - | Lary e FlHil!uI = s Ig!l
F1 i [ I ES FE F7 i} Fo i izl Fiz
ok |sctasiE | - i Back. rel Copy Ta Fec
. D'h..
@,
- Lener Clptian -
I~ Use Pusher as guide
Close elevator clamp before ralling Table
recdraw
M Use Second limid switch
= A B G e
Figure 3.29 - Pattern creation
0 In the layer editor, what was previously considered as two columns will now be considered as

only one, because of the Pre-Pattern Maker.
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Figure 3.30 - Column created with the Pre-Pattern Maker
0 Also, the Pre-Pattern Maker allows creation of pattern fittings that would not be possible

otherwise. The following image is an example.
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Figure 3.31 - Special pattern fitting created with the Pre-Pattern Maker
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3.6 Connecting to the PLC
For the cube patterns to be correctly sent to the PLC:

O The InGear software must be installed
O A connexion using a RS-232 serial port must be established with the PLC
O Ethernet cable must be plugged from the Computer to the Controller.

Shown here is the pattern flow diagram:

Y
e 7

——

LT s =t
e

Cuber PLC

Lﬁﬁf

Figure 3.32 - Pattern Flow Diagram
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4 Troubleshooting Guide

41 Known Problems, Limitations and Workarounds
No known problems at the moment
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